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VT  016    643  12  8 

TRAINING  MANUAL   FDR  FERTILIZEF 
PLANT  OPERATORS. 

TERRY.    MARTHA.  ED. 

VT  016    180  Izx) 
THE   FOUR-STEP   METHDO  OF 
INSTRUCTION.    A   PROGRAMMED  COUPSE 
FOR  OCCUPATIONAL  INSTRUCTOPSv 
MODULE  1. 

VT  016    181  121 
THE   FOUR-STEP   METHOD  OF 
INSTRUCTION.    A   PROGRAMMED  COURSE 
FOR  OCCUPATIONAL  INSTRUCTORS. 
MODULE  2. 

VT  016   182  121 
THE   FOUR-STEP   METHOD  OF 
INSTRICTION.    A   PROGRAMMED  COURSE 
FOR  OCCUPATIONAL  INSTRUCTORS. 
MODULE  3. 

VT  016   183  121 
THE  FOUR-STEP   METHOD  OF 
INSTRUCTION.    A   PROGRAMMED  COURSE 
FOR  OCCUPATIONAL  INSTRUCTORS. 
MODULE  4. 

VT  016    184  121 
THE  FOUR-STEP   METHOD  OF 
INSTRUCTION,    A  PROGRAMMED  COURSE 
FDR  OCCUPATIONAL  INSTRUCTORS. 
MODULE  5. 
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VT  016   185  122 
THE    FQUR-STFP    VEIHOD  OF 
IKSTRUC TI ON.    A   PPOGRAMMEO  CJJRSE 
FOR    JCCUPATIjNAL    '  ^  SIR  UC  TO^^  S. 
MODULE  6. 

I£21Ai_£I2ULAIia!:i_AiiLtiCXj.-AUilLM.. 
D£PI*_aE._QaCii£AIiaii&L_^5i!2^I£C:diiii.AL 

VT  016   594  123 
ANALYSIS  OF    A   NEW  CONCEPT  AiMO 
IMPLEMENTATION   IN  CODPERATIVE 
HEALTH  TRAINING. 

IiaU£x-£Itl£L_££J<J<lLA 

VT  017   029  1^.0 
LOOKING   FORWARD  TO  A  CAREER:  WRITING. 

T££tll:iNl_iIAI£_iiaLJ.^_N*-Jx«Jiiita._Q£ 

VT  017   063  ED  068  664  141 

CAREER   EDUCATION:  INJ-SERVICE 
TEACHER   TRAINING  PROGRAMS 
AVAILABLE    TO   THE  PUt3LIC  SCHOOLS, 
1972-1973. 

UNiy£RiiII_E£S£&Ej:ti_£QR£^x 

Wi5aiNiiIQtii_IL,.£*._MLIQaAL«JLIiS.L*«£Q& 

ti£ii_£Aa££aS* 

t'T  017  609  ED  069  891  167 

NEW  CAREERS  BIBLIOGRAPHY: 
PARAPROFESSIONALS    IH  THE  HUMAN 
SERVICES.    (MICROFICHE  I . 


liL^d_aiAI£_aaARD_£Qa-yQ£AIiSNAL 
£i2Ui:.AiiQr^_i;.  l_iAi^tJ:.LlXj. 

VT016    60  9  125 
A   COURSE  OF   STUDY  GUIDE   IN  RANGE 
MANAGEMENT,    FORESTRY,  A'.D 
CONSE  RVATION. 

:i^B.M  Qfa-mi£_Ii££IjL»Q£  _  MQIQ  R 
y.£bliLk£ij_MO!iI££Ll£Ra. 

VT  016    818  135 
PERIODIC  MOTORCYCLE  INSPECTICV 
MANUAL. 

m5iatiI_iIAL£_I2£PL*_Q£_tiaXaR 

y.£tliaL£Sj_MQtiI££U£aiL>QLy^_Qf 

Jiii££CUiiri4. 

VT  016    761  133 
VERMONT  PERIODIC   INSPECTION  MANUAL. 

)i£a.ihtfc<.i_A£L£N| 

VT  016   846  135 
YOUR   FUTURE   IN  DENTISTRY.  ARCO- 
R3SEN   CAREER   GUIDANCE  SERIES. 

Y£SXALx  CYNIhilAx^aHiu 

VT  017   609  ED  069  891  167 

NEW  CAREERS  BIBLIOGRAPHY: 
PARAPROFESSIONALS   IN   THE  HUMAN 
SERVICES.  (MICROFICHE). 
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VT   016   6^9  129 
GUIDE  FOP   TRAIM.NjG  SUPERVISORS  'N 
SAFETY  AND   FIRE  PROTECTION. 


VT   Oie  051 

PEOPLE   AND   CHOICES    (PAC)  CA-^fcER 
Fni.IGS.    SET   2:    TEACHIMG,  SOCIAL 
WORK,    GOVERfvlMFNT.    TEACHER'S  GUID£ 
A^JD   10  FOLIOS. 


^A.,  E 
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aA££_^l!iC_LAliL!£_S  TAtiUASUa 

VT  016   633  127 
SAFETY   IN    INjUSYRY,  INSTRUCTOR 
OUTLINE.    INSTRUCTOR  INSTITUTE, 

VT  016   982  137 
(PHYSICAL  DISTRIBUTION. 
OCCUPATIONAL   MANUALS  AND  PROJECTS 
IN  MARKETING.    TEXT   AVJD  TEACHER'S 
MANUAL. 

VT  017  798  170 
PEOPLE  AND  CH'MCES    (PAC)  CAREER 
FOLIOS.    SET   6:  COMMUNICATION, 
TRANSPORTATION.   TEXT  AND  TEACHER'S 
GUIDE. 

VT  013  050  171 
PEOPLE  AND  CHOICES    (PAC)  CAREER 
FOLIOS.    SET  4  J    SCIENCE  AND 
TECHNOLOGY.    TEACHER'S  GUIDE   AND  10 
FOLIOS. 


VT  016  53A 

POWER   EQUIPMENT  CURRICULUM  GUIDE 
FOR  CALIFORNIA  CDMMUMITY  COLLEGES 
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VT  017    364  \hO 
COME    TO  WORK   WITH  US    IN  A 
NEWSPAPER.    SEXTANT  BEGINNING 
SERIES. 

VT  017   332  160 

C3ME   TO  WORK   WITH  US   ir  A 

DEPARTMENT   STORE.  SEXTANT 

BEGINNING   SERI ES. 
VT  017   383  160 

COME    TO  WORK   WITH  US    IN  AEROSPACE. 

SEXT^NT  BEGINNIN'^  SERIES. 
VT  017   386  160 

COME    TO  WORK   WITH   US    IN  A 

TELEPHONE  COMPANY.  SEXTANT 

BEGINNING  SERIES. 
VT  017  387  161 

COME   TO  WORK   WITH  US   IN  A  TV 

STATION.   SEXTANT   BEGINNING  SERIES. 
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k/T   017   364  160 
CLMP   TC    •vORK    WITH  US    IN  A 
NFWSPAPfcR.    SEXTA.NT  BEGINNINS 

SER les. 

017  382  160 

COME    TO   WORK   WITH   US   IN  A 

DEPARTMENT   STORE.  SEXTAN'T 

SFGINNING  SERIES. 
i/T  017  383  160 

CCME  TO  .^ORK   WITH  US    IN  AEROSPACE. 

SEXTANT   BEGINNING  SERIES- 
n  017   386  150 

CGMF   TO  WORK    WITH  US    IN  A 

TELEPHONE  COMPANY.  SEXTANT 

BEGINNING  SERIES. 
/T  017   387  161 

COME    TO   WORK   WITH  US    IN  A  TV 

STATION.    SEXTANT  BEGINNING  SERIES. 

/T  017  466  ED  068  735  164 

INOUSTRIGLCGY — THE   SCIENC^  OF 
INDUSTRY. 

on  460  ED  069  870  164 

VOICES  FOR  CAREERS. 
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VT  015  132 

I  r.bl-UCT  i  ^YSTt*^    r:-    CA.^^d^    Jr.',/ &t.r^*^'tM* 

•^cji-    ^UdLIC    :;L'iC-LS»  Cc\Tt^  C  ^ K  c  a 

^^f    ^iV^iLA^LL    i-    vT-t-Iv.  SET. 

DcSC^I  FT.-|'^  S   -    G^>iLz.  hU'-^^  >i    ^tSl^'UKCES;  SLOa 

Lb  AK^^iE  Kb  V    nl  .^n    AC  HI  E  Vc-^  b  ;    -CAK  h£R    t  OUCAT  I  I-N  ; 
VLCATI  i^b  v^-LCPi-cM;    *  I  NST:^UCT  luNAL 

PRoG.-^A'^'S;    PE:>OU^Cl    MAlrKjALS;      EN  k  I  C  HMt  \  T 
ACTIVITIES;    ^lr::^R\iU<}  AC^TIVITILS;  bOAL 
CkIE.^jTATI  C'J;    ^jVALUATIu\  TiiCfiiNI -JUE  S; 
'J'LCCUP  ATI  0  4AL   u.LUSTckS;   SJCIAL  SCH^..:S; 
CLJi  ^^  ICAT  i  JN;      E  H  AV  I  {.JK  AL    OHJf-CT  IVES 
IbET.TIPItKS   '   =i^I  ^STKUC^I  rj\AL    PACKA^tS;  CAkEER 
AwAKENESi 

ABST^nAlT   -   A   DESCR1PTIJ\   GF   ThE    ^-  '^POSEr 
SCOPEt    AlNiu   ScJUEKCE    u'r    A   P^L  TC^  - 
DEVELOPMENTAL   CAf^tEk   bQUCATi:j  riKAM  E 

THE   ELEMENTAKV    ANiD  SECOMDARY        ...c:^  PREClJES 
AN  OVERVIEW   OF   Tht   DESIGN   OF      I  NS  TR  UCT  I  Gr.  AL 
PACKAGES,"   wMlCH   AkE    COKRELATED   i^ITH  EIGHT 
L)ISTL\Cs    ELEMENTS   CF    CAKEE%   EOUCATIONi  AT  EACH 
GRADE    LEVEL.    Tni:>   PArsTICULAR   "PACKAGE"  FUR 
oRAUE   5  CONTAINS:    (1)    A  GOAL   i>TATfcMENT  ABOUT 

RECuoMiziN..  The  i:^pact  jf  various  career 

CLUSTERS  L.   LIFE   STYLES,    (2)  PERFORMANCE 
L'BJECTIVESr    C3)    TEACHING   PROCEbURES  AND 
LEARNING  ACTlViT  lES,    U)  ENRICHMENT 
ACTlVlTitS  FOR    SLU.v  AND   FOR  FAST  LEARNERS, 
(5)   TIME   ALLOTMENTS  ANO  GRQUPTNiG 
REUUIREMENTS ,    (6J   LTSTS   OF  RESOURCES  AND 
I  NST'^UCTl  ONAL   MEDIA,   AND   C  7)    SAMPLE  TEST 
ITEMS   AND  STUDENT  EVALUATION   PROCEDURES*  A 
MASTER   RESOURCE    LIST   INCLUDES  THc  LOCATIONS 
OF  RESOURCE   PERSONS   IN  THE  CGNiMUNITY,  (AG) 
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The  scope  of  Career  Education  focuses  on  eicht  distinct  elen;ents, 
each  specliicaily  designed  to  promote  \he  growth  ond  deveiopmcnt, 
interaction^  and  cec:slon*r':3;:ing  skills  of  c'.-:}l<:cn  ond  yc;:th  as 
related  to  thr:lr  future  success  in  society,    Tr.c  eljrncnto  includ::^: 

1 .  (C A )  C  3  r  0  or  A wa  r e  ne  s  s 

2.  iSk]  Self  Av/areness 

3 .  ^^^)  Appreciatior.s/Atti tudes 

4.  (DM)  Decision- ^:cking  Skills 

5.  (EC)  Economic  Awareness 

6.  (BC)  Skill  Awareness  and  Beginning  Competency 

7.  (ES)  Enployabilxty  Skills 

8 .  (EA)  Educa tiona  1  Av/aren as s 

Each  learner  v/ill  have  direct  experien-^e  v/ith  each  element  at  every 
grade  level.   The  sequencing  of  these  eJemcnts  for  instruction  employs 
e  traditional  orrranir^aticnal  pattern  of  ace  a^  :/cr  ciodo  I;-v:].,  Ft 
example.  Figure  1  depicts  both  the  scope  and  sequence  of  the  Career 
Education  Program  using  the  abbreviations  shown  above  for  each  element. 
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THE  DESIGN  OF  THIS  INSTRUCTIONAL  PACKAGE  (I.  P.) 

Each  I. P.  has  four  distinct  parts:    (1)  a  goal  statement;  (2)  performance 
objectives;  (3)  an  affective  predictor;  and,  (4)  activities. 

(1)  The  Goal  Statement: 

A  goal  statement  is  a  redefinition  at  each  age  and/or  grade 
level  of  the  eight  elements  (themes)  of  the  Career  Education 
Program.    The  gcal  statement,  although  more  specific  than 
each  of  the  eight  elements,  is  more  general  than  a  perfor- 
mance objective. 

(2)  Perforrrgnce  Qbiectives: 

The  performance  objective  of  an  I.  P.  is  designed  to  help 
the  teacher  and  learner  identify  three  things:    (a)  v;hat  the 
learner  is  expected  to  be  able  to  do;  (b)  v/hat  conditions 
are  imposed;  and  (c)  hov;  the  learner  or  teacher  will  be  able 
to  knew  if  the  desired  competency     ..  .iJ  been  acruovc.-.:.  Pc:'- 
formance  objectives  identify  cognitive  and  affective  behaviors. 


S6 


thocrioi": , 

refers  U:  ihc:  ability  to  break  clown 
niatcrijl  into  co:"::::on3:i:  partn  t:::.t 
its  organizational  structure  ir.ay  be 
understood.    This  may  include  the 
identification  of  the  parts,  analysis 
of  the  relationships  between  parts, 
and  recognition  of  the  organizational 
principles  involved. 


Affective  Behavior:    refers  to  the  interest  and  attitude  of 
the  learner  toward  an  ob.iective.    Three  categories  of  affec- 
tive behavior  are  used  to  help  xhe  teacher  recognize  the 
type  of  behavior  the  learner  could  be  displaying  as  works 
to  achieve  an  objective. 

Receiving:  Awareness  level,  vv^illingness  to  re- 


(3)    The  Affective.Predictor: 

Much  has  been  v/ritten  concerning  the  need  for  teachers  to 
recognize  and  deal  realistically  with  the  affective  side  of 
learning — the  interest  and  attiiudo  toward  learning  as  ex^ 
pressed  by  the  learner's  behavior  during  instruction.  The 
affective  predictor  is  designed  to  help  teachers  recognize 
the  cues  that  often  describe  exactly  hew  the  le-irncL- 
about  the  learning  task  he  is  working  with.   For  each  per- 
formance objective  an  affective  predictor  is  included  which 
is  an  indicator,  for  the  teacher,  of  the  type  of  behavicral 


Responding: 


ceive  information,  the  learner's  atten- 
tion level . 

Does  the  learner  show  acquiescence, 
willingness  or  satisfaction  through 
his  responses? 
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on 


7  r\ccepmvx:e  of  a  v^hiC'  -  diifoit''ntiri  los ,  co:r:plei":; , 

roper  L  s 

3  Preference  for  a  value  -  proposes,  lollovss  ,  ]oU\2 

9  Commitnieril;  (Conviciion)  -  initiates,  jusii.-ics, 

works 

(4}  Activitjes: 

For  each  of. the  performance  objactives  in  an  LP.  ,  tv/o 
types  of  activities  or  planned  learning  strategies  ha\^e  been 
designed  for  the  learner:   a  reading  option  and  a  nou- reading 
option, 

Peg^dlna  Option:     A  planned  activity  that  relies  priiriar- 

ily  on  a  learner's  ability  to  read. 

Non-Reading         A  planned  activity  that  is  specifically 
Option:  designed  to  help  the  learner  find 

some  olhor  way  to  achieve  the  per- 
formance objective  other  than  reading 
skills . 

Criteria  were  established  which  describe  specifically  the 
components  of  an  activity.    These  are  listed  below: 

Time:  The  activity  should  not  exceed  forty- 

five  minutes  of  instructional  time, 
nor  be  less  than  twenty  minutes. 


Grouping:  The  activity  should  suggest  liow 

learners  should  be  organized  during 
the  instructional  time,  e.g.,  large 
group  (Ig) ,  small  group  (sg) ,  inde- 
pendent rtudy  (ind) . 


Q 


8 


the  sic.-. 


Resources: 


Media: 


Evaluation: 


Interest: 
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The  activity  should  list  suggested 
resource  materials,  e.g^  texts,, 
workboolcG,  film  strips,  8  ar.d  16nir]i 
ninio/ Ccissettes,  hurr.an  resources, 
etc, ,  vjhere  the  resources  may  be 
obtained  and  their  approximate  costs. 

The  activity  should  illustrate  content 
in  more  than  one  in^: tructional  medium 

The  activity  should  include  sample 
test  items  or  examples  of  oral 
questions  that  may  be  used  by  the 
teacher  to  determine  whether  or  not 
the  learner  can  demonstrate  the 
desired  behavior  of  the  performance 
objective.    The  activity  should  also 
contain  feedback  procedures  (  a  way 
to  report  to  the  learner)  that  insure 
the  learner  will  systematically  re- 
ceive reports  on  his  progress. 

The  activity  should  generate  a  high 
level  of  student  interest  and  per- 
sonal value . 
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PiU'IPHISIS  AViLIUBIE  TO  TEACHERS  J^iD  STUDZi'TS 
Occupations 


!•    Because  You  Like  People. . .Choose  1. 
a  Career  in  Mental  Health 
(7  careers  mentioned) 

2.    Bricklaying  As  a  Vocation  2. 


3.    Careers  in  Statistics  3. 


Ii.    Gemology  As  a  Career 

(available  in  classroom  quantities) 


5.    Medical  Record  Librarian  -  Key 
Member  of  the  Medical  Team 


6.    Archaeology  As  a  Career 

(single  copies  free;    additional  100  ea.) 


7.    The  Big  Story    (on  journalism)  7. 
(single  copies  free;    additional  lO^i  ea,) 


8.  Careers  in  Consumer  Finance 
(available  in  classroom  quantities)- 

9.  Careers  in  Petroleum  Engineering 


10.    Ihe  Challenge  of  Real  Estate 

(available  in  classroom  quantities) 


11.    Dental  Assisting:     A  Career  of  Action 
(available  in  classroom  quantities) 


10. 


11. 


National  Asgoc.  of  Mental  Health 
(contact  local  office) 


Structural  Clay  Products  Institute 
175C  Old  Hepdox^  Road 
HcL-^n,  Virginia  22101 

i^erican  Statistical  Assoc. 
806  l^'ca  Street,  LLV7.  ^hO 
r::s:  ..-.r  .on,  D.C.  20GG5 

Gc. nolo "ical  Institute  of  America 

registrar *s  Office 

119140  San  Vicente  Blvd. 

Ic:;  /in::eleSj  California  90019 

Anericcn  Medical  Record  Assoc. 
211  Ec3t  Chicago  Street 
Chicago,  Illinois  60611 

Archaeological  Institute  of 

Ar^.^rica 

100  Washington  Square,  East 
Nevj  York,  Nevr  York  10003 

Professional  Journalistic  Society 
Sigma  Delta  Chi 
Roon  852,  35  E.  Wacker  Drive 
Chicago,  Illinois  60601 

National  Consumer  Finance  Assoc. 
1000    16th  Street  N.W. 
Washington,  D.C.  20036 

Socj.ety  of  Petroleum  Engineers 

ABffi 

6200  W.  Central  Expressway 
Dallas,  Texas  75206 

National  Assoc.  of  Real  Estate 
Boards: 

Department  of  Public  Relations 
1300  Connecticut  Ave.,  N.U. 
Washington,  D.C.  20036 

American  Dental  Assistants 
Association        Suite  1230 
211  East  Chicago  Avenue 
Chicago,  Illinois  60611 
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12*    Excitement,  Travel,  Careers  as  An 
Overseas  Secretary    (single  copies) 


13.    Four  Futia-es  (nursing,  dietetics, 
physical  therapy,  occupational 
therapy) 


lii.    Horticulture:  A  Challenging  Career 
(up  to  25  copies) 


15#    Information  Concerning  Geophysics 
(limit  of  5  copies) 


l6.    Oil  In  the  Market  Place 

(available  in  classroom  quantities) 


17.    Opportunities  in  the  Welding  Industry 
(available  in  classroom  quantities) 


18.    Penetrating  New  Frontiers  With  Mineral 
Engineers,  Geologists,  Mining  Engineers, 
and  Metallurgists 


19 •    Photography  As  A  Career 


20.    Planning  a  Career  in  Electronics 


21.    Satisfaction  Guaranteed    (on  whether 
work  is  satisfyj.ng  or  drudgery) 


22.    Special  Librarianship ; 
Work 

(1  to  50  copies  firee) 


Information  At 


12.  United  Businegp  Schools  Assoc. 
1101  Seventeenth  street,  N.W. 
Washington,  D.C.  20036 

13.  U.S.  Department  of  Defense 
Advisory  Ccxnmittee  on  Women 

'  in  the  Services 
Washington,  D.C.  20301 

lU.  Americal  Society  for  Horti- 
cultToral  Science 
P.O.  Box  109 

St.  Joseph,  Michigan  U9085 

15.  American  Geophysical  Union 
2100  Pennyslvania  Ave.,  N.W, 
Washington,  D.C.  20037 

16.  American  Oil  Company 

900  South  Michigan  Avenue 
Chicago,  Illinois  6068O 

17.  American  Welding  Society,  Inc. 
Director,  Information  and 
Engineering 

United  Engineering  Center 

3hS  East  U7th  Street 

Mew  York,  Mevx  York  1001? 

18.  Society  of  Mining  Engineers  of 

A3ME 

316  East  U7th  Street 

New  York,  New  York  10017 

19.  Professional  Photographers  of 
America.  1090  Executive  Way 
Oak  Leaf  Commons 

Des  Plaines,  Illinois  6OGI8 

20.  Electronics  Industries  Assoc. 
2001  Eye  Street,  N.W. 
Washington,  D.C.  20006 

21.  Connecticut  Mutual  Life  Ins.  Co. 
Human  Relations  program 

IhP  Garden  Street 

Hartford,  Connecticut  0611^ 

22.  Special  Libraries  Association 
235  Park  Avenue  South 

New  York,  New  York  IOOO3 
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Continued: 

23.    V;nat  Is  a  Medical  Technologist? 

(available  in  classroom  quantities) 

2U.    V)hat  It  Takes  To  Be  a  Secretary 

and 

Your  Career  As  a  Secretary 
(single  copies  of  each) 

25.    Why  Stay  In  School? 

(available  in  large  quantities) 


26.    Your  Career  As  a  Chemist     (limit  5 
copies.    Advanced  reading  level) 


27.    Your  Career  As  An  Aero/Space  Engineer 
(limit  of  $0  copies) 


28,    Your  Career  in  Optics 

f 

29 «    Your  Career  in  Textiles    (one  copy  free) 


30,    Secretarial  Career  Kit 


31*    Music  Iherapy  as  a  Career 


32.    Your  Career  in  the  Hotel/Mote] 
Industry 


23.  The  Upjohn  Conipany 
7171  Portage  Road 
Kalamazoo^  Michig^in 

2U.  United  Business  Schools  Assoc. 
1101  Seventeenth  Street,  N.W. 
Washington,  D.C.  20036 


2$.  Sun  Life  Assurance  Co.  of  Canada 
One  North  LaSalle  Street 
Chicago,  Illinois  60602 

26.  The  Chemical  Institute  of  Canada 
Burns ide  Building 

l5l  Slater  Street 
Ottovja,  Ontario,  Canada 

27.  American  Institute  of  Aeronautics 
and  Astronautics 

1290  Avenue  of  the  Americas 
New  York,  New  York  10019 

28.  Optical  Society  of  America 
2100  Pennsylvania  Avenue,  N.¥. 
Washington,  D.C.  20037 

29.  American  Textile  Manufacturers 
Institute,  Inc. 

1501  Johnston  Building 
Charlotte,  North  Carolina  28202 

30.  National  Secretaries  Association 
(International) 

1103  Grand  Avenue,    Suite  lilO 
Kansas  City,  Missouri  6iil06 

31.  National  Assoc.  for  Music  Therapy 
Inc. 

P.O.  Box  610 

Laraence,  Kansas  66OUU 

32.  American  Hotel  and  Motel  Assoc. 
Educational  Institute 

221  West  57th  Street 

New  York,  New  York  10019 
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Continued: 

A  partial  list  of  material  available  from 
the  telephone  conpany  is  listed  belox^*  A 
complete  list  is  on  file  vdth  committee 
members.  These  may  be  obtained  m.th  a 
letter  from  teacher  or  students,  or  \r±th 
a  collect  call  to  the  Portland  office. 

1.  A  Telephone  History  of  the  Pacific 
Northwest 

2.  Alexander  Graham  Bell 
3«  Cardiac 

U.  Education  For  a  ¥orld  of  Change 

5-  Electronic  Switching:    A  New  "Brain" 

6.  How  The  Telephone  Works 

?•  Laser:    The  New  Light 

8.  Mr.  Bell  Invents  The  Telephone 

9*  Overseas  Telephone  Service 

10.  Picturaphone  Service:    Adding  Sight 
to  Soxind. 

11.  Radio  Relay 

12*  Signals  in  Space 

13.  Telephone  Tips  For  Baby  Sitters 

Ik.  Teletraining 

15.  Ten  Men  and  the  Telephone 

16.  The  Birth  and  Babyhood  of  the  Telephone 

17.  Ihe  Magic  Behind  Your  Dial 

18.  The  Magic  Of  Your  Telephone 

19.  The  Story  of  the  Bell  Solar  Battery 

20.  The  Transistor  Age 


Pacific  Northwest  Bell 
Public  Relations  Office 
ii21  S.U.  Oak  Street 
Portland,  Oregon  9720ii 
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PREFACE 


In  its  policy  statement,  Career  Education  in  Oregon,  the  Oregon  Board  of  Education  has 
stated  that  one  of  its  major  objectives  is  ''assuring  that  opportunities  for  advanced 
occupational  preparation  are  readily  accessible  to  all  persons  through  community  colleges 
and  other  public  and  private  post-high  school  programs,  or  business  and  industry.''  The 
development  of  curriculum  materials  is  an  important  contribution  that  the  Board  and  its 
staff  can  make  toward  the  achievement  of  this  objective. 

Specialized  training  at  the  post-high  school  level,  such  as  a  community-based  nurse 
refresher  course,  is  part  of  Oregon's  total  career  education  concept  which  defines  career 
exploration  and  broad-based  career  cluster  education  as  the  responsibility  of  secondary 
schools.  This  means  a  new  kind  of  cooperation  must  spring  up  between  high  schools  and 
community  colleges  to  assure  that  noncollege-bound  students  identify  and  achieve  their 
career  goals. 

A  related  objective  toward  which  the  Board  and  its  staff  are  working  is  cooperative 
planning  by  community  colleges,  private  vocational  schools  and  colleges,  business  and 
industry,  apprenticeship,  four-year  institutions,  and  other  agencies  and  organizations  to 
assure  that  the  needs  of  all  students  for  occupational  training  are  met. 

Because  it  is  predicted  that  health  services  will  become  a  leading  industry  by  1975, 
educational  agencies  need  to  assess  how  well  their  programs  are  meeting  students' need  or 
desire  for  training  in  health  occupations.  Part  of  the  assessment  should  include  a  review  of 
retraining  programs. 


DALE  PARNELL 


Superintendent, Public  Instruction 


i 

1774 


OREGON  BOARD  OF  EDUCATION 


Frank  J.  Van  Dyke,  Chairman 
Medford,  Oregon 

Francis  I.  Smith,  Vice  Chairman 
Portland,  Oregon 

Dr.  Eleanor  Beard 
Lake  Oswego,  Oregon 

Richard  F.  Deich 
Portland,  Oregon 

Dale  Parnell,  Executive  Officer 
Superintendent  of  Public  Instruction 

Donald  Egge,  Secretary 
Deputy  Superintendent 


W.  Warren  Maxwell 
Lakeview,  Oregon 

Eugene  H.  Fisher 
Oakland,  Oregon 

Frank  M.  Warren 
Portland,  Oregon 


OREGON  ADVISORY  COUNCIL  FOR  VOCATIONAL  EDUCATION 


Clarey  Adamson,  Executive  Secretary 
Willamette  Valley  District  Council  of 

Lumber  &  Sawmill  Workers 
Eugene,  Oregon 

Howard  Baker,  Chairman 

Vice  President,  Wedgewood  Homes,  Inc. 

Portland,  Oregon 

Tom  Sloan,  Manager 
Employee  Relations 
Tektronix,  Inc. 
Beaverton,  Oregon 

Jack  E.  Brookins,  President 
Southwestern  Oregon  Community  College 
Coos  Bay,  Oregon 

Frank  Case,  President 
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iiO.  01401     is  ci  san-plj  c-c;c  i:v;::bor. 

Thoj>st  numeral      "  r^vf^-rs  to  i^:-  nlcncnt  fth-:--o)  C--c?cr  A-nrcn-rs .  Other 

eler.ientc  cind  their  codes  are:   2  — Self  Awareness;  3-- 
Aprreciaticns/Attitudes;  4— Decision-Making  Skills; 

CompGteacy;  7 — Eniployability  Skills;  3"-}- c'ucationril 
Awareness. 

The  second  and  third, numerals  "10'*  refer  to  the  developmental  age  ^  f  the 

learner  -  cige  10 . 

The  fourth  and  fifth  numerals  refer  to  the  level  of  the  performance  cbjective-— 

in  this  case  the  firsi  pcTfcrr.:ance  cbjecLivo  at  the  ccrjprc. 
hension  level  -  01  .    Other  levels  and  their  codes  are: 
Comprehension  01  -  39 
Application         40  79 
Analysis  80  -99 

The  sixth  numeral  refers  to  the  affective  predictor— 1^4  or  acquiescence  in 

responding.   Other  levels  of  affective  predictors  are: 

1  Awareness 

2  Willingness  to  receive 

3  Controlled  or  selected  attention 

4  Acquiescence  in  responding 

5  Willingness  to  respond 

6  Satisfaction  irA  response 

7  Acceptance  of  a  value 

8  Proforonce  fcr  a  vf.lue 

9  Ccmmitmont  (Conviction) 

The  seventh  and  eighth  numerals  refer  to  the  type  of  activity  -  #01  —reading 

Reading  Cption.    01  -  40 
Non-Rpading  Option  50  -  99 
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FOREWORD 


Nursing  comprises  one  of  the  largest  health  service  occupations.  With  the  1980  projected 
nationwide  need  for  registered  nurses,  it  will  be  necessary  to  direct  educational  resources 
not  only  to  preparing  more  nurses  but  to  retraining  nurses  who  have  not  practiced 
recently  and  who  plan  to  return  to  nursing.  This  curriculum  guide  for  community-based 
nurse  refresher  programs  has  been  developed  in  the  belief  that  community  colleges  can 
meet  tiie  educational  needs  of  nurses  who  require  retraining  to  qualify  for  employment  as 
nurses  in  their  communities.  However,  other  organizations  offering  regular  nurse  refresher 
programs  or  supervised  nursing  practice  and  individualized  instruction  will  find  it  a 
helpful  resource. 

Content  of  this  guide  has  been  carefully  reviewed  by  members  of  the  Community  Nurse 
Refresher  State  Education  Advisory  Committee  and  others  involved  in  nursing.  All  areas 
are  considered  essential  for  giving  individuals  who  return  to  nursing  the  necessary  skills 
and  confidence,  even  though  nursing  practices  or  patterns  may  vary  from  community  to 
community. 


LEONARD  KUNZMAN 
Director,  Career  Education 
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V.^hon  a  crc  jp  :l  l^arrici's  bo^  :n  to  '^.vo:');  in  an  LP.  ,  it 
is  expected  th!^t  some  will  alreddy  be  able  to  deinon- 
strete  the  cor.petencies  described  by  several  objectives. 
V/hC;\  t:]:;7  ii:  a  Icnrnrr  c:!:culc: ^1^;^  have  tc  b:-  in- 

volved iu  the  activity  for  th-'l  ibjcc.iva  but  shoul::  pic- 
ceed  with  a  s:;cceodinc  r-bj-3c"ive  in  the  same  I.  P.  Check 
the  enti'y  level  of  each  learner  by  using  the  sample  test 
items  for  e^^ch  e.ctivity  so  t:v"^;t  you  can  prescribe  cn  an 
individual  basis . 

(b)  Should  the  le^.rner  use  the  reading  or  non-readincr  opUon? 
Reading,  as  a  learning  skill,  is  often  not  the  most  appro- 
priate strategy  for  some  learners.  This  is  especiuily 
true  for  children  and  youth  who  are  non-readers  or  re^idino 
below  grade  level.  For  this  reason,  for  each  perlonraace 
objective  both  reading  and  non-reading  options  have  been 
designed  by  teachers. 

(c)  ^e  the  activities  included  in  the  I. P.  appropriate  for,the 
J earner? 

The  teacher  may  elect  to  use  any  one  of  the  activities 
contained  in  the  I.P*  ,  rr  ^ny  rot::b:n^  ticn  rf  the  ^c;:ivi- 
ties,  or,  if  she  prefers,  develop  a  new  activity  to  help 
the  learner  successfully  achieve  the  objective.    If  a 
nev7  activity  is  developed,  the  teacher  is  asked  to  v-ritv; 
that  activity  in  the  standard  format  and  submit  it  to  the 
Center  fcr  Cercer  Develcp^vient  so  eventually  cth.::'  t;  -c::  ^ 
may  have  access  to  the  plan. 
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h'SSA  PUBLIC  3CK30LS 
Center  for  Career  Development 

105.00        To  acquire  a  knowledge  of  "home  and  school  related 
career  performance. 

106.00  TO  identify  the  relationships  of  hcne  and  school 
careers  as  they  relate  to  the  functioning  or  tho 
ccimnunity. 

107  00        TO  acquire  a  knowlecqe  of  careers  necessary  for  the 
maintenance  of  the  ccrnmunity  and  to  recognize  the 
interdep^;ndency  of  these  careers. 

108.00        To  identify  and  extend  similarities  of  local 
'   careers  to  careers  in  general. 

109.00       TO  classify  various  careers  into  groups  based  upon 
similarity  of  career  perf orrcances . 


*110.00       To  recognize  the  impact  of  varioTis-career  clusters 

^^^^^onj-ife^  styles;  —  

llll.OO       To  identify  abilities  required  for  tha~vari«us 
career  clusters. 

112,00       To  become  cognisant  of  the  relationship  of  attitudes, 
values,  and  abilities  to  the  career  clusters. 

113  00       To  develoD  and  evaluate  the  correlation  between 
*  V     ;    career  clusters  and  the  learner's  interests, 
values,  and  abilities.. 

114.00       To  study  career  clusters,  based  upon  the  learner *s 
r..t       '  interests,  values,  and  abilities. 

115  00       To  select  fcr  in-dspt:h -explbratsron  a  c'arcer  cluster 
based  upon  his  interests,  values,  and  abilities. 

116.00       To  develop  a  procedure  to  obtain  needed  abilities 
required  in  the  career  choice. 

117.00       To  identify  the  further  requirements  of  his 

selected  career  and  to  reassess  his  abilities, 
interests,  and  attitudss  of  his  anticipated  life 
role. 
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TO  rkccg:  izc  Tiiz  ii.:pact  Ox-  various  career  clusters  on 

LIFE  STYLES. 


The  leamcr  will  define  and  usa  the  tenn  carear  cluster > 
The  learner  v/lll  e::plaln  in  his  own  v/ords  cereer  cluster. 
Given  tv;o  careers  within  a  career  cluster^  the  learner 
explain  at  lea^^t  two  simllarjlties  and  differences  of  those  careers 
to  the  instructor's  satisfaction. 

The  learner  v;iil  id'^ntify  a  source  of  information  that  lists  the 
career  clusters  and  cccplains  each  of  them. 

The  learner  will  explain  the  relationsliip  between  life  style  and 
the  careers  held  in  hlc  home^  including  his  daily  schedule^  his 
home  site^  and  his  family's  social  Interaction. 
Given  a  career,  the  learner  will  select  from  three  other  examples 
of  careers  ^  the  one  which  is  most  similar  to  the  given  career  and 
explain  why. 

After  a  guided  group  discussion^  the  learner  will  name  a  career 
cluster  and  name  several  careers  appropriate  to  that  cluster. 
Given  names  of  the  career  clusters  with  a  basic  description  of 
each  cluster,  the  learner  will  match  at  least  3  familiar  careers 
to  the  list  of  career  clusters^  to  the  instructor's  satisfaction. 
The  learner  will  describe  similarities  of  people  within  a  career 
cluster  as  it  would  pertain  to  education^  training/  talent^  and 
life  style. 

The  learner  will  list  to  the  instructor's  satisfaction  six  related 
careers  and'predict  a  suitable  name  for  that  cluster. 
The  learner  will  analyze  at  least  ten  careers  within  a  given  cluster 
in  terms  of  their  common  purposes^ 

Using  two  career  clusters^  the  learner  will  predict  possible  ways 
of  life  within  those  clusters* 

The  learner  v.^ill  generalize  about  the  kinds  of  life  one  might  have, 
who  was  employed  within  a  single  career  cluster,  * 
Using  the  components  of  an  individuial's  life  style,  including  his 
daily  schodulo/  his  home. site i  and  his  social  Interaction,  the 
learner  will  predict  the  most  suitable  life  style  for  that  individual. 
After  guided  discussion,  the  learner  will  identify  the  difiEerences 
in  ways  of  living ,  the  life  style.  In  two  contrasting  career  clusters. 
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(cv-iE  if  12  )   o::  Lu  z  ZTji  r. 

p.  O.  vllQ.014.    Tho  ]-2:-:>r;r  v/ill  defirio  and  uca  the  torni  a^rc^r  -V'pt-r. 
Activity -if no.  01 4Cj      ^.i±^  ''^  Grp:    Ig  ,  i.r:d 

T '"•^       r  "D  i T •?  ct  '^•T  ! 

1.  In  a  iargo  r  :c---  tcnch-r  cc^ir.zr  -      -r. c:r-j:T 
cluster.    Tii^:;  ^-:t:-l      ^ont^ticn  is  folIov;cd  by  a  cir::^'J  vi^^ci-sion 
involving  Uoth  teacher  diid  learners  usin^  and  cl^rlfyi:::]  il.o  term, 

2.  The  teacher         *:.-n  u:::;  the  cv;:rh?ud  projc^^cior  to  uicrr.y  career 
clusters  ctnd  t:'i3  r-.r--:  r::  ur::ler  e^ich  cluster. 

3.  TiiG  teoclie^r  ac^s'^'nc  i:;'3  nnrno  rcadin:;  asoionr.cat  for  each  learner. 
Tius  roaciTiG  hiiiucv  pro^v^uLs  Ir.e  dciinitiou  of  C'^^:reer  ciusior  and 
samples  oi  cr.rocirG  '.vit;:ia  c-^ic':  cJuster. 

4.  The  teachor  brir/js  t!:o  class  tcce*.i.Gr  again  and  involves  them  in  a 
guided  discxxssion  to  reerr.phoSizri*  the  torm  and  its  use. 

Learner  Directions: 

1.  The  learner  listens  to  the  initial  presentation  of  the  term  (possibly 
taking  no^os)  and  then  cv^rticipatas  in  a  discussion  of  the  torin  and 
use  of  the  term  career  cluf:tcr. 

2.  The  learner  watches  as  the  teacher  presents  transparencies  on  the 
overhead  projcctcr  defining  career  clusters  and  the  careers  under  each 
cluster. 

3»    Tlie  leamer  reads  assigned  reading. 

4  .    The  learner  participates  in  guided  discussion  to  rcemphasize  the  term 
and  its  use. 

Enrichment  for  a  fast  U^^rnor: 

1.  Th.e  learner  is  asked  to  choose  a  book  or  books  on  particular  careers 
of  his  interest  and  then  decide  under  v/hlch  clusters  the  careers  fit. 

2.  The  fast  learner  v/orks  Individually  with  a  slov/  learner  to  help  him 
understand  the  term  and  its  use. 

Enrichment  for  a  _§ ley/  yr^^rner: 

1.  ihe  Slav/  learner  v/ill  work  with  a  fast  learner  to  help  him  further 
understand  the  term  and  its  use. 

2.  The  slov/  learner  viev/s  several  filmstrips  or  records  v.^hich  present 
several  careers  within  one  cluster  to  help  him  further  understand  the 
term  and  its  use. 

$•  .  The  slow  icarnor  participates  in  a  discussion  with  his  teacher  to  h<?lp 
him  further  undori;Land  the  term. 
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iLry.rims,  essays  uc:vclo^:i  by  i.uc!  3r  or  a  CCD  nernbor. 
CCD  Cluster  Li-'S. 

nook-i  (rast  learner)  -  rco  r.. etc:-  rc^^c-cos. 


Types  of  Media  AppropriatG:      record  player,  filmstrip  vievver,  overhead 

projectcr,  tape  recorder. 

Sanolc  Tcir-t  Items: 

1 .     Define  the  term  career  cluster.  (Definition) 

2  .    Write  a  paragraph  to  explain  v/hat  the  term  career  cluster  means  and 

use  the  words  careor  cluster  as  you  vTrite.  (Essay) 
3,    There  are  only  10  career  clusters.  (True  or  false) 

Ff>pdbaok  Procedures: 

The  learner  obtains  feedback  from  performance  on  the  test. 


Mike  Carroll 
Connie  Bickford 
Pat  Cobb 
Bav  Cooper 
Holmes  School 


ICB 


ir--.' 


12   )  c-'u: 


p.  O.  viio, 


2. 


cluster.:,  and        c~.rovi/  uiioc^r  o::ic!i  cluclcr 


clarifyirq  th^  terr». 
-cr  to  Cii^i'lcy/ 


frcn^,  te.:c::cr*5^  crdi  Jc^ccrip-cicn  er:d/or  arioir.'^r  learner  ai>  transparoncy 
is  prcrc:-t:od. 

3.  The  teacher  v/ill  proF>^re  an  audio  tape  v/hic;i  further  presents  the  defi- 
nition of  career  dustci-  and  sdn-olos  of  careers  within  each  cluster 

to  v;hich  the  learner  w-i)]  listen  as  the  ether  learners  read  the  v/ritten 
story  (see  Activity  #110.01401,  Teacher  Direction  4f3) . 

4.  The  teacher  brings  the  class  together  again  and  involves  them  in  a 
guided  discussion  to  reemphasiz£:  the  tem  and  its  use. 

Learner  Directions: 

1.  The  learner  listens  to  the  initial  presentation  of  the  term  (possibly 
taking  notes)  and  then  participates  in  a  discussion  of  the  term  and 
use  of  the  term  career  cluster. 

2.  The  learner  watches  as  tlie  teacher  presents  transparencies  on  the 
overhead  projector  defining  career  clusters  and  the  careers  under  each 
cluster. 

3.  The  learner  listens  to  a  tape  which  is  a  condensed  version  of  the  essay 
ths  other  learners  are  reading. 

4.  The  learner  participates  in  guided  discussion  to  reeruphasize  the  term 
and  its  use. 

Enrichment  for  a  fast  learner: 

The  learner  talks  to  several  people  about  their  careers  and  decides 
under  which  cluster  the  careers  fit. 

En^ichtnent  fcr  a  r-lov/  I'^irn^r; 

1.  Simplify  and  condense  the  tape  used  in  the  reading  option. 

2.  Provide  illustrative  guide  v/hich  contains  high-interest,  lov/-reading 
about  career  clusters  • 

3.  The  learner  participates  In  a  discussion  v/ith  his  teacher  to  help  him 
further  understand  the  term* 
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:^!^:>,ii" cm:'-.: cev    -/  jd  by  teacher  or  CCD  r;-:rv,;br^r  to  chov;  cirfr-^nt 


Typos  of  Madia  Aporo;?rtc)te:  record  player,  films  trip  viewer,  overhead 

projector,  tape  recorder. 


/'_^,n^P^^  Test  Itorrig: 

1.   Teacher  orally  asks  the  questions: 

a.  Define  the  term  career  cluster, 

b.  Give  a  paragraph  to  explain  what  the  term  career  cluster  means  and 
use  the  words  career  cluster  as  you  talk. 

c.  There  ore  only  10  career  cluster,  (True  or  false) 
Learner  responds  orally. 


-IJA'  ll!3nc  j^.,_ProcG  dure  s : 

Iho  IcarnL^r  obtains  feedback  from  performance  on  the  test. 


Mike  Carroll 
Connlo  lUckford 

Cobb 
Ikrv  CooiKT 

Q       Holme :i  School  'J-C8 
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(GVii:    12)     CN  u::'  r::  :\ 


^pr  v.'lll 
;s  of  those 


P.  O.  ^:-n0.03^i     Civ::-  !•..•)  •  r  vjithin  a  c"::-:-  c 

c^av.cv;-.  -.0        Inciri^ctor's  raiisfactJcn. 

''■"i^"'^r'i^^"g'-o-.--,  i  i^rtion.  f:v-  teacher  v.-iU  examine; ^.s  an  e>3.mple, 
at  leasVa  csreors  vvithin  a  ca;eer  cluster  as  to  U^eir  similarity  ana 

2  UUl^S'ngV-'^  ov>:  f.-.-- r-.-njoctcr,  the  cIcjpb  as  a  v.-hole  v;ill  mutually 
exam*ine  2  'careers  a.-;  to  their  similaritiss  and  differences . 

3  After  providina  the  learners  with  a  list  of  careers  that  are  grouped 
as  to  tlieir  carcor  clur.ler,  the  instructor  v;in  assign  the  learner  . 

to  read  about  2   or  more  careers  v/ithin  a  cluster  to  determine 
at  least  2  similarities  and  2  differences  of  said  careers. 

Lfinrner  D irections: 

1      The  learner  v/ill  listen  to  teacher's  presentation. 

2'    The  learner  will  contribute  his  knowledge  of  the  careers  being  examined 
i.n  order  that  similarities  and  differences  will  be  stated. 

3      From  a  preoared  list,  the  learner  will  select  2  careers  within  a  career 
cluster  v/hich  he  will  road  about  so  as  to  prepare  a  v/ritten  statement  of 
at  least  two  similarities  and  two  differences  of  his  2  chosen  careers . 

Enrichment  for  a  fast  learner:  .  *u« 
 Given  a  list  of  careers,  the  learner  will  do  reading  to  ascertain  if  the 

similarities  are  "great  enough"  that  they  might  be  grouped  into  a  career 

cluster. 

T;nrtf;hmf>nt  fcT  3  slow  loamer: 

 Using  his  father's  career  as  a  starting  point,  the  learner  will  compUe  a 

list  of  careers  that  perf-^rm  similar  tasks. 

Resources: 

Books:  ilor Jmiicr,DDCtors_Or^   Fletcher,  Helen. 

JDoctor's  Tool  3,  Lorn  or.  Marguerite. 

See  master  list  of  resources  on  careers. 
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Iy:-:rv_ClLiiMIlX:i:ia::d.:lt2;       overhead  prcjcclcr,  c:.ali;ba. 


rd 


1.     Of  Che  t;vo  carocrs  you've  rccnl  about,  ll^t  ?  c.M-nariUe^  and  2  difi-encos 
Learn^sr  p'.iLforrp.?.ncG  on  evalviative  in.'-trur.ont . 


Connie  Bickford 
Kolmes  School 


G.  s.  r-uo,    TO  KrccoNKi:  niE  IMPACT  or  VAK^ouo  CAK::rr^  ci.uc^tksS 
(gvtj:    12)     ok  lifs  sracs. 

P,  O,  4-110,036     Given  two  cnreors  v/lthin  a  coroor  ciar>tnr,  the  lozirnt-x'-  v.'.'ll 

explain  at  least  two  simiLaritios        uiiforencos  ol  l\ioci: 
care-^rs  to  lha  instructor's  Gatir.i.:*i;UC'-i. 

Aotivltv    11 0,036^0     ILLlli:    135  rain.     C'"  ?^'c! 

1.  Tn  a  largo  group  situation,  the  teacher  v;lll  e::aralno,       Ciii  e:;aniple, 
at  least  2  careers  v/ithin  a  career  cluster  as  to  Lhair  sirniicirily  and 
differences . 

2.  Utilizing  the  overhead  projector,  the  cl^::^rv  c^.^n     vholo  *^.viU  mutu^.Uy 
examine  2  c-ztrcers  asJ  to  their.  sirnilariti3S  and  di  rfercnccs . 

3.  .After  the  Iccirners  select  t%vo  careers  within  a  (Xiicc^r  chx^tcv,  tho 

InsLaiCtor  will  assign  the  iearnor  to  inter^/iev/  workers  in  these  careers 
to  ascertain  at  least  2  similarities  and  2  differences  of  said  careers. 

Learner  Direct  Ions: 

1 .  The  learner  will  listen  to  teacher* s  presentation. 

2.  The  learner  will  contribute  his  knovviedge  of  the  careers  being  examined 
in  order  that  similarities  and  differences  will  be  stated. 

3.  Using  a  tape  recorder,  the  learner  v-?ill  select  two  careers  within  a  career 
cluster  to  interview.  The  learner  v/ill  then  oreUly  sumrmrize  his  research 
so  as  to  point  out  at  least  2  similarities  and  2  differences. 

Enrichment  for  a  fast  learner: 

Given  a  list  of  careers,  the  learner  v/ill  interviev/  such  v/orkers  to  ascer- 
tain if  the  similarities  are  "great  enough"  that  they  might  be  grouped  into 
a  career  cluster. 

Enrichment  for  a  slow  learnen 

Given  2  careers  within  a  career  cluster^  the  learner  will  viev/  filmstrlps 
to  observe  their  similarities  and  differences. 

Resources:  • 

Refer  to  master  list  of  resources  on  careers • 
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vf  .J!  ^ 


:LMj^^^  nr^l^-o-v'"  *-:  :vo:':.^:\d  projector,  fllnislrip  projector. 


St'7.t3  2  b*iT;ii?.^.ri.:.j 0-7  of  thonc  r  ■  ^^rs  you  studied: 

a.   to  G  teacher^ 

ta,    to  ciiiolher  ie::::. 

c.   into  a  t:ip3  rc:;c,-dor. 

Ft; yj d ;>a ck  Pr o c e d uro^ : 

Learner  periorir»ance  on  evaluative  instrument. 


Connie  lUckford 
Holmes  School 
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(CVI:.  ,•■  12  } 


TO  HEcoGrr':;:  the  uavact  of  vajuou:^  cahclR  ci.ustk^^s 


p.  O.  Hie  ]o:irn..      Ml  y^-^l^\^:y     scurco  c:  inforn-ation  that  llGts 

Act 4^110.04401       Vm^^  45  min.         Git;  ig,  ind 

Tec^c ''-r  DlrocLions: 

K     Conduot  a  g:*oup  (::j:^cu33iOM  3:}vorc'l  information  courcoc 

which  con':;in  caroor  c::::'lr\nji  >  -n:; . 

2.  Write  the  nOiTies  cf  r?;:?  f>onrcr:r;  on  a  c}iart  cr  tlio  c^.^^,l';boo^d . 

3.  Assign  learners  to  copy  ihe  sources  from  the, chart  and  read  them 
orally  to  a  par.iver. 

4.  Assign  the  learnors  to  v/rLtc  at  least  one  source  from  memory. 

Learner  Direction::^: 

1.     Learners  will  listen,  view,  and  examine  the  iniormation  sources  v/hich 

contain  career  explanations ,  noting  cover,  title,  and  author. 
2*    The  learners  will  copy  the  names  of  sources  of  information  provided 

by  the  teacher  after  which  he  will  read  his  list  orally  to  a  student 

partner. 

3  .    The  learner  will  write  at  least  one  source  of  information  from  memory. 


Enrichment  for  a  fast  learner: 

!•     The  learner  will  bring  In  a  source  of  his  own  containing  Information 

about:  career  clusters. 
2,  The  learner  will  personally  develop  a  source  of  information  from  re- 
search to  be  used  by  other  learners  in  the  classroom. 
3  •    The  learner  will  help  a  slov/  learner  to  read  the  list  of  career 
information  sources , 

Enrichment  for  a  slow  learner: 

!•     Receive  help  from  a  more  capable  lebrner  in  reading  the  list  of  career 

information  sources  and  possibly  writing  them  for  him. 
2*    listen  to  a  tape  identifying  the  career  information  sources  • 


#110.04401  (JOB) 
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).    ]'^]ct\o:>-\r/  cx  Occup^liOii;- ]  Tith?s,  U.S.  Lubor  D:;pt*  of  PuhlloatioriG 

•      "TT     c:     T.:   .r.-       f  .........  — -r- 

ser^v.:::^  on      ;•; 'j;^:  ■  :  JlA':r:-^^^^  CC^,  ^lo-:!  ("rvll  orien:-:!) 

ILncyclonccIn  F/i::':>r.lv:i  ji /.lor  "Occn:^::t;on" 


Types  of  Medio  Approorl^it^:         movie  projector,  cassette  recorder,  chalkboard, 

books 


Sainpln  Test  Itemn: 

i*     Circle  the  correct  resources  identifying  career  clusters  information: 
/J)    Dictionar/ of  Occupational  Titles 

2^    Websters  Dictionary 
^37^  Encyclopedia  Britannica  (Occupation"  ' 
^^7)  World  Book  Encyclopedia  "Vocational  Guidance" 
5.    Hany  gets  a  job 

Feedback  Procedures: 

The  learner  will  receive  feedback  from  the  teacher  on  his  preceding 
responses. 


Bev  Cooper 
Plolmes  School 


G.  TO  i:i;:;oaKi;;-:  tl::  iMPAcr  o;  v-ja'"v.' ;  rA':"^-;;  r--  -r-  .  . 

(jvio        )  ON  Liii;  smi:s 

P.  O.  ;iI10..QjM     The  Icdrr.er  v.-iU  idcr.liiy  a  sourco  cf  Iv.-c;  n  .I'.ion  t  hat  lists 
tiic  Corcc^r  cluf-tcro  and  expi-iinG  ca.-l-i  o:  t;-.;;.-.;. 

J.     Conduct  a  group  discussion  shov'ir/;  sove:i'.l  infc^n^rtion  ''oivfccs 

which  contain  career  explanations. 
2*    Write  the  nc^iao.v,  of  tho  courccs  on  a  chert  or  t].c  c'ic-jH;bo;,:r] . 

3.  Assign  learners  to  copy  tho  sources  Iron  Uvj.  ci-r^a  onJ  rc::.:  ihc-ni 
ordlly  to  a  partner • 

4.  Assign  the  learners  to  v/rite  at  least  one  source  from  rneniory. 

Learner  I^ireclionjj^: 

1.  Participate  in  the  dlscu^ision  and  e;:amine  the  information  sources. 

2.  Tha  learner  will  copy  the  names  o£  the  sources  and  have  them  read 
to  him  by  an  Sidult  or  anot>.er  lerBrner. 

3.  The  learner  will  name  orally    a      source  of  information  about 
career  clusters  and  identify  it  in  his  list. 

Enrlchrrtont  for  a  fast  \c-nrnnr: 

1.     The  learner  will  bring  in  a  source  of  his  own  containing  information 
about  career  clusters . 

Enrichment  for  a  slov/  learner: 

I.    The  learner  wiil  receive  help  in  finding  a  source  of  his  ov/n  containing 
information  about  career  clusters  ^ 


^£110.04450  (JOB) 
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1.  })lc\.'ov.r.ty  of  C;jcur;:.'tJoi:  :l  Tjtij'.;,  U.S.  Ld.L.t  Dnpt.  of  Publications 
a.   Four.;]  local:'/  at  Office  of  Gu:dDnc-'r:  one  Couru-,oli'  , 

c.    ^'cca  lib-'..:-/ 

cl.    U.  S.  I^;Lor  I.:cpt.  c:  L::-.::.l:.'y;"cr.L    :  .vi.-r-.. 

2.  Slide  series  on  '•.'h-j  C\:r-l\<^rn-)_rt^c-  ,  CCD,  Mesa  (adult) 

3.  SUdo  series  on  r.r's^  C  :---vt  Jl-g?,.^-..  ,  C <.,_',  I^iesa  (adult  oriented) 
't ,    Ericycloi-  C  Jis  i-ri--.inrJ.c-  ]Ui.ii--r  "L  ,:;c.>.-.  . 

$•    Encyclopcdki  V:orld  Lock  "\^:;.c- tlon^l  C  ..idai.-^  " 


Types  of  Mcpdia  Appropriate:     movie  projector,  cassette  recorder,  chalkboard, 

books 

Sample  Test  Items:   The  following  question  will  tee  on  tape  or  given  orally  to 
the  students:     If  the  bock  contains  inforniation  on  career  clusters 
write  "yes"  following  the  number: 

1.  Dictionary  of  Occupational  Xities 

2 .  Websters  Dictionary 

3.  Encyclopedia  Britannica  "Occupations" 

4.  'World  Book  Encyclopedia  (OccupaUonal  Guidance" 

5.  Harry  gets  a  job 


Feedback  Procedure_s: 

The  learner  will  receive  feedback  from  the  tefflrher  on  his  preceding 
responses  • 


■0 


Bav  Cooper 
Holmes  School 

ErJc  llG 


uron  tJie  relcitK-'nr^hip  of  the  chile's  f^^rniiy         s\\'U:~^  to  th^t  of  tho 
crII:Iron*s.     Tho  teacher  v/i!l  pos:^IbIy  ure  tho  overhead  {-lojecior 
chrrlng  tliiii  discussion  to  cniphosii^e  U>e  rolotjLOn.-ihips . 
4.    TfcED  teacher  will  ask  each  learner  to  compic:ie  a  quostionnaiie.  This 
ainnstioanalre  must  contain  ItCiTiS  which  ask  the  child  to  show  that  his 
cLciivities  arc  dependent  on  his  parents*  Ix^e  styl^  and  careers. 
■  gpaestion  e:<:a:npie:  Jf  my  rr.om  and  dad  v/ork  at  night,  thon  I  babysit 
mqr  brother,) 

Loernor  r^rectiC^ntK.: 

1.  Hhe  learneA-  will  doscrtbe  in  a  written  essay  his  daily  schedule, 
jincludina  hon;e  and  school  activltias. 

2.  Taie  learner  v/ill  describe  In  v/riting  the  family's  daily  schedule^ 
liRcluding  home  and  work  activities. 

3.  Hie  learner  is  involved  in  an  open  discussion  focusing  upon  the 
:r:|Blationship  of  the  family's  life  style  to  that  of  the  child's. 

4»    2fee  learner  will  complete  a  quot^tionnaire  v/hich  contains  items  showing 
that  his  activities  are  often  dependent  on  his  parent's  life  style  and 
careers.    (Question  eKample:  If  mom  and  dad  work  at  night, then  I 
babysit.) 
Enrich mesrf:  far  a  fast  learner : 

!•    Giiven  a  hyx^othetical  situation  which  describes  a  parent's  life  style, 
iSie  fast  learner  will  describe  in  writing  the  possible  effects  of  that 
life  style  upon  the  life  style  of  children  in  the  family. 

2.     Tne  ioainer  will  describe  orally  or  in  a  written  paper  the  life  styles  of 
ian5ES.lic£;  ho  kiiows  and  hcv/  the  children's  life  stylos  depend  on  their 
per^nts ' . 


^;n^l. 05301 


?.     iT.o  siov/  i.c.-M-r:-.- v.-iu  ui.i-.v  •     •,,.tsf..:.    :   ^  '-^ 

3,     The  siO'.v  Ic'^rirCM"  v/i  j i  di»:»cu£:?        1...^  •  •  -  ■ 

the?  rel:^:ion^hip  or  thoir  )lf:>  f^^yie  to  their  vi^:'rs\ 

A  irMchr.T-devnlopea  scncaulo,  v;alc:i  v-CJiu  ^,iv  -  ci  u-u> 

schodulos. 


Types  of  Media  Aporoprtate:       overhead  projector 

Samnlo  Tost  Items: 

1.  Tell  how  your  family's  liia  style  and  their  careers  affect  your  life 
style  at  home  and  at  school.  (Essay) 

2.  The  life  style  of  your  parents  docs  not  have  any  effect  on  your 
life  style.   (Irue  or  false) 

Feedback  Procedurgs:  ,       ,  , 

The  learner  will  obtain  feedback  from  the  r&sults  of  evaluation. 


Mike  Carroll 
Pat  Cobb 


o 
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3.  ihci  teacher  guUiy^s  c^n  op:in  Oi.'^.ij^^^Aon  %vi(::?  tir;  jc-;n'i':r::  tor;vr;\ng 
upon  the  reh'. v.  i'^  oi  -i:^.  liU:  ;v:7'-.:.^  o;  the 
cyjlldren's.    The  tofic:;::-:  v;ill                v^:-  tho  r\*c::-h^;:.'r:  prcjcctcr 
during  this  discuss; ion  to  emph:i -iuu";  the  rclctioniships  • 

4.  The  teacher  v;ill  a^k  each  learner  to  complete  a  questionnaire.  This 

questionnairo  nvast  corUoin  items  wl^ich  as;;  thi^  cl:ilci  lo  shov/  that  his 

activities  ara  dripendont  on  his  parents*. life  style  and  careers.  The 

teacher  •.vlll  ask  Ihe  learner  the  questions  on  the  questionr.aire  himself 

or  have  a  student  helper  do  this.    (Question  sample:  If  mom  and  dad 

work  at  night,  I  kilb;i^_u- 
Learners  rr.ay  be  asked  to  make  drav/ings  rather  than  describe. 

Learner  Dlrectiori.s: 

1.  The  learner  will  describe  in  an  oral  discussion,  his  daily  schedule^ 
Including  home  and  school  activities . 

2.  The  learner  wili  describe  in  an  oral  discussion  the  family's  daily  schedule, 
including  home  and  v/orh  activities , 

3*    The  learner  is  involved  in  an  open  discussion  focusing  upon  the 
relationship  of  the  family's  life  style  to  that  of  the  child's* 

4.    The  learner  will  complete  a  questlonriaire  v/hich  contains  items  showing 
that  his  activities  are  often  dependent  on  his  parent's  life  style  and 
careers.   The  learner  v/ill  tell  his  answers  to  the  teacher  who  \^/rites 
dov/n  the  answers  on  the  questionnaire  or  asks  a  stt'dent  helper  to  do 
this.   (Ouestion  sample:  If  xuora  and  dvid  work  at  night,  I  babvoit^) 

nnrichni»^.nt  for  a  fast  Ir^^rnr  r: 

i.     lao  fast  Icarr.cr  •./ill  c::piain  crriHy  to  a  teacher  l:ov;  cthor  children  are 
affected  by  the  life  style  of  iheir  parents  'wvhen  given  hypothetical 
situations  ^ 

■  2.    Tne  last  learner        regord    on  c.ipe  ;o  a  leacncr  hov/  oiner  children 
arc  aifocted  oy  the  Ufo  style  ox  cheir  parents  when  given  hypothetical 
sitnnti'^its  • 


*110.038  50 


parents*  Hfo  styic:^         l^ov/  li^^no        r.i*  ■    ,       ■      ^  .  :  r 


Types  of  Medit'^  Aopropriate:        record, player,  tape  recorder,  overhead  projector 

Sample  Test  Items: 

!•     Tell  orally  to  the  teacher  or  student  helper  how  your  family's  life 

style  and  their  careers  affect  your  life  style  at  home  and  at  school. 
2*    Tell  orally  to  the  teacher  or  student  helper  whether  or  not  the  life 

style  of  your  parents  does  or  does  not  have  an  effect  on  your  life 

style*  .  .. 

Feedbiick  Procodures; 

The  learner  will  obtain  feedback  froni  the  results  of  evaluation. 


Mike  Carroll 

Pat  Cobb 
Holmes  School 
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3.     Conduct  a  larr^^  al :o:i  ro\ .v^nri  cc^r^^^rs  that  cluster  lc':i3thor. 

.  4.    After  the  tesuny  -xi/od,       ovoi"  e       ol  the:  LCi.c  u:^*ii3  and  iJontify  the 

correct  responr^e  v/i:!i  ^:v.\icipat:o:i  uora  iiie  c,icup  to  v/hy  that ro£;ponue 
is  correct. 

Learner  Directions : 

1.  Participate  in  a  group  discussion  revicv/ing  careers  that  fall  within  a 
cluster. 

2.  Individually  respond  to  each  of  the  10  tsst  Items  on  the  form  presented 
by  the  teacher. 

3.  Check  indtvidu.il  itoms  in  a  correcting  r-jrJcd  v;ith  the  teacher,  Either 
correct  ovm  or  another  learner's  responses. 

Enjrichrrient  for  a  fast  leam-or: 

Respond  to  test  items  involving  all  15  career  clusters  and  explain  In 
writing  his  response. 

Enrichment  for  a.  slow  learnen 

After  concentratecl  raview  of  the  expected  response,  the  learner  will 
respond  to  5  test  items. 

Resourcgg!  ^ 

1.  Dictionary  of  Occupational  Titles,  U.S.  Labor  Dept.  of  Publications 
(adult) 

a.  Found  Iccaiv/  at  Offico  of  Guldi^nac  and  Ccunsclinq 

b.  ASU  library 

c.  Mesa  library 

\  r       o       T      :.    -  ^    i-v.     .4  1  ....    -  ^  ..*»■■'..  • 

2.  Slide  scries  c:-'^—::  r      C-:---  Tone.  .  CCD,  Mosa  (adult) 

3.  Slide  scries  on  M^.sri  Ccwccv  Ey:r:o_,^  1971,  CCD,  Mesa  (adult  oriented) 

4.  Encyclopedia  Britannica  junior  ''Occupation'* 

3.     Uncycloi^-^rdia  V/orld  Cook   VocxilioM  .1  Guidance" 


Q .  carpenter 

c.  nur5:9 

1 '  o c .Xi  ck  _? v CjC_^  Ca  f  t? 

lue  learner  will  receive  L<ie6h^.ic}i  juoai  hii>  respoiisos  on  the  lt:;sL:  iL3;rtS. 


Bev  Cooper 
Kolmes  School 


erIc 
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f  ■••  1  ?  ^ 
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selection  is  leitev  c. 
3.    The  teacher  or  an  sdult  will  correct  responses  with  the  individual  learner. 

Learner  Djxectioas: 

1 ,  Participate  in  a  group  discussion  reviewing  careers  that  fall  within  a 
cluster. 

2,  Listen  to  tape  and  respond  • 

3,  Go  over  test  item  responses  with  an  adult  for  feedback. 

Enrichment  for  a  f<ist  legmen 

Respond  to  a  tape  including  items  from  all  15  career  clusters. 

Enrichment  for  a  slovr  learner: 

After  concentrated  review  the  learner  will  respond  orally  to  5  test  items. 

Resources; 

1.  Dictionary  of  Occupational  Titles,  U.S.  Labor  Deot.  of  Publications 
(adult^ 

a.   Found  locally  at  Office  of  Guidance  and  Counseling 
b;  ASU  library 

c.  Mesa  library 

d.  U.S.  Labor  Dept.  of  Employment  Service 

2.  Slide  series  on  The  Chnlleage  of  Career  Educ: .  CCD,  Mesa  (adult) 

3.  Slide  series  on  Mesa  Career  Expo/  1971 .  CCD,  Mesa  (adult  oriented) 

4.  Encyclopedia  Britannica  Junior  "Occupation" 

5.  Encyclopedia  V/orid  Booh  "Vocational  Guidance" 


I..:.t;:j  tho  c-m"'  l'.~:t  v'ouiJ  be  In  thi.  v  .!\*:.t::'  ~; 

«  .    a  lab  t-:.hn^ 

a.  o:::r;ci;vu'r 

b.  socrctar/ 

c.  nuroo 

Tc::t  Itcm3  may  bo  r:\'on  cr'eJ.ly  or  reccrdor!  cn  t:  r. . 

The  learner  v/ill  receive  feedback  from  hijj  rcnncnses  cn  tho  taped  test 
items  • 


Bev  Cooper 
Holmes  School 
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3e  f  110.     TO  Rrro'-^: Tin:  ]:,:rACT  or  •.  "..i:^::^  c:-  ":.'-:s  CLi;^...:. . 
(cv;-.:  ^;  12)     o::  li:  :: 

1.     Ill  a  gio.:r:  :  ^ ,  the  in'^iruc:  .r  v'/I^I  c^-'"*-  ^^-^  ^jrcu:.:':^ 

discussion  oi  c^-^.r-.r  c  'uiJics  io  r-j-c :  '  •  •  V.r  i-\  -  c  /5 

con  b^D  placed  1:.- >  r:lv:-tcrs       th^^  o;*  ''•:;/ir  ■ '^-II:::  U.cs . 

£•    After  sciactinrj  a  cziccv  clujler,  Lho  i,:^ ac^jr  will  o:J:^ljn  liici  ic/nor 
to  rc-ud  about  e:  ic6:jt  :ivo  carcors  did:        ::  pciri  of  oCiid  ciu.u-^r<, 
The  Ic^rnLir  then  v.ili  produc'  vvrltt::."!  r-;:.:cr-ro  th-it  c:ir--r3 
were  appropriate  far  the  p-^'^i^^^-^-^'''^^  ciu7tor. 

1,  The  Ifjurnor  will  li^.ten  ^r.d      vticipate  in  the  group's  diccussion. 

2.  The  learner  v/ill  reed  Lhon  prop.'ire  a  v/ritten  report  about  at  least 
five  careers  thot  are  appropriate  members  of  said  career  clusters. 

1.     Given  a  list  of  careers,  the  learner  will  find  some  commonalities  so 
as  to  devise  his  ov/n  system  for  clusters. 

1.     The  learner  v/ill  i^ianipulate  puzzle  pieces  that  are  related  to  careers 
and  career  clusters. 


ERIC 


chalkboard,  overhoad  projoctor  - 


V/hich  of  the  £ollov/ing  carof^rs  aro  simlar  or  might  oelong  t 
ter?  Mark  3. 


o  the  same  clus- 


Learner  performcnce  on  evaluative  instruments  and  v/ritten  examples 
of  researched  careers . 


Connie  Biclcford 
Holmes  School 
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discuK3'cn  of  c  :r:  :r  ck"  trr::  to  :-'  -  -f'--- 

Ccin  be  pljco^i  i;;:o  clu;:        or;  ;ho  l-^n:..^       i;.-  ■  ■  :  . 
2.     After  seiectln;:  li  i«i::;.:u j.../         .  ^si,.;  Lw-::^ 

Ic  cii  no     t'*^  G  t '  "  1 "  C'  ^  b  ^  ^     L  *i      '-^     '  *  •  ■  t  'J     c**  f  I f '  ^ ~  Vr'    *  r '  ■ 
careers  tliat  pc-:l^:.n  to  s^ici  c-::reer  c*V)3t-*^rs  ihen  r-'^rcyiii^'n  -rrtMy  to 
the  group  facts  thc-ii  ir.ahe.  each  circar  a  niambcr  of  s::id  ciuster. 

Learner  Directions: 

1.  Tiao  learner  \\'\]  \  \ii>lcn  end  participaio  in  the  qroup's  discu^:sion. 

2,  The  leamcr  will  select  at  le<!Si:  five  fi!n:.5trips  iror:  a  larco  body  cf 

-  filnistrips  that  are  a  part  of  tiie  given  ciuste-*^,   lie  then  wJli  prepare 
an  oral  presentation  of  his  investigation  to  emphasize  the  careers 
v/hich  sliould  be  in  a  common  cluster. 

Enrichrar^nt  for  a  M^ot  Ic^^irri^-r : 

1.     The  learner  v/ill  prepare  a  visual  display  of  tha  sirnilaritlos  that 
must  exist  in  order  that  a  career  be  accepted  into  a  cluster. 

Enrlchmont  for  a  nlov/  le^^rnor : 

!•     The  learner  vviii  illustrate  the  task  of  some  of  the  careers  he  has 
examined. 


Koicr  to  niisier  list  of  re-^r^-vc?^ 


3'vr-?s  of  Media  A;::^rorjri^te:       ^ilrnstrip  pro}c::ior,  t-'pofi 

Sc>^-p}e  Test  Ilomg; 

K     LxaiTiirte  tl\eso  pictures  of  career^,  then  s.-lec:  thoso  In  

cluster, 

2«     Drav/  three  core-^^rs  in  cluster. 

3«    Orally  state  at  least  live  jobs  in  clus*or» 

Feedbnck  ProCv^durcs: 

Learner  performance  In  ciar>5  presentation  and/or  evaluative 
instruments. 


Connie  Bickford 
Holmes  School 
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cf  ( 
to  ■ 

K    The  T-^-ichor  v/l-:  R-^da  ui':^cUGsion  i en  c-:i:.vT  cl\::.  :vi\  c.^/:  i  :.^ 
caruc-rs  v/ithin  :;'ich  clu-rrcr.    iho  teoc/":  v-iii  an  c  . 

jector.   Tii3  t:\-r:f paranoic:-:  v/111  list  .-U  C£;vcor  ch::;:i  rs  a:::!  cp:^cl:ic 
cx-:>r.iplos  of  caroors  wit.hln  each  ciuslor. 

2.  Th^:^  tc^chsr  v/il3  r.s5i:jn  an  essay  to  tho  Isomers  on  careers  c->nd  career 
clusters  v/ith  tl:G  emphasis  on  identifying  and  matching  crireors  with 
their  appropriate  career  clusters  • 

3.  Tao  teacher  v/Ul  give  in  vvrJtin:?  to  each  ic^rncr  a  c^^rcer  cluster  v;ith 
the  basic  description  of  the  clu-ter  and  ask  the  learner  to  name  at 
least  three  careers  which  are  vvxthin  the  cluster* 

Learner  Dirocticns: 

1.  Tho  leeirner  %vlli  participate  in  a  guided  discussion  focusing  on  career 
clusters  and  the  careers  v/tthin  them.    (Tlie  learner  may  be  talcing  notes 

2.  The  learner  will  write  an  essay  identifying  careers  with  the  appropriate 
career  cluster, 

3.  The  learner  v/ill  identify  in  writing  at  least  three  careers  which  are 
within  a  given  career  cluster. 

Enrichment  for  a  fast  learnen 

The  learner  will  choose  a  career  cluster.  Identify  at  least  five  careers 
within  th*at  cluster,  and  In  v/rlting  explain  the  commonalities  and  dif- 
ferences of  those  careers.     ^  .... 

Enrichment  for  a  sloy/  lo^rnor: 

The  learner  will  read  a  short  essay  depicting  several  careers  and 
match  them  with  thoir  oppropriate  career  cluster. 


#110.42401  (JOB) 


ii'^ii  I.!  ji5ter  List  of  Iv3^oL*ace< 


Types  of  Media  Appropriate:        Overhead  projector, 

San-'pL^  Test  Items: 

Place  an  x  next  to  3  careers  which  would  belong  to  the  same  cluster. 

 lo  Doctor 

 ^2.  Carpenter 

 3  ^  Electrical  Engineer 

 4.  Nurse 

 5*   Medical  Technician 

Feedback  Procedures: 

The  learner  will  obtain  feedback  from  performance  on  the  instrument  used 
for  that  particular  unit. 


Pat  Cobb 
Mike  Carroll 
Holr.cs  School 
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p.  O.         0..:'.,,1     C         :■       3  of  the  v-zr-^--:r  cl 

to  I /--J  ilc^t  of  osro'^t  civ, 


*t • 


Crp: 


care        v.'^hir:  cr^c.i  c]i;:^tor.    Ta^i  ^v:  .  u::;;-  :  .  ^ 

jector,    Tho  t'"^ch'?r  will  eypl"^1ri  the  c^'cirrr^o  overlay,  vv:vrh  ^viM  M"i 
all  career  cli:c:c:r:i  :ind  op3C'i.ii^  c:'::i  n^r       '^'^  ..-rc::r.>  v\.l  i-.^    ^cV-  r-;**:  . 

2.  The  teach     v;ill  ciss-^a^  V  :y  to 'a?  I:: .       c.i  c  , 
clusters  with  lh3  Dir.ph^ii^is  en  i^cn>i:-^in3  cin^;  matching  careers  v;iui 
their  approprijtte  career  ciustcro .   This  escv-y  v/ill  be  ccnG-n^ed  v:\  tcp-j. 

3.  The  teacher  crcUy  gives  a  careor  cyy^'^^^r,  uicng  with  i:s  b':i:jic  dc::crip- 
tion,  and  asks  the  learner  to  verb^:^Uy  idcntuy  thres  career;^  within  ih^L 
cluster. 

4.  The  teacher  assigns  the  learner  a  tape  xc'er.tifyJng  career  clusterc  c>nd  the 
learner  is  asked  to  drciw  three  exarr.zios  of  a  career  within  that  clu^-ter. 


Learner  DIri^ctlong_: 

1 .  The  learner  will  participsto  in  a  guided  discussion  focusing  on  career 
clusters  and  the  cctreers  withtn  them, 

2 .  a.   The  Iciirnar  %vill  give  c^aliy  to  the  tcachc-r  an  CGs^y  identifying 

careers  v^ith  the  appropriate  career  clus^er. 
b.    The  learner  v/llJ  record  on  taps  an  essay  identifying  careers  v;lth 
the  appropriate  career  cluster. 

3.  The  learner  v;ill  orally  respond  to  the  teacher  v/hen  asked  specific 
questions, 

4.  The  learner  listens  to  a  tape  and  draws  three  examples  of  careers  within 
a  cluster. 

Enrichment  for  a  fast  learner: 

1,  The  learner  reads  illustrated,  high-interest,  low-vocabular/ books 
depicting  a  career  cluster  and  several  careers  v/hlch  encompass  that 
career  cluster, 

2.  The  learner  listens  to  a  tape  and  slide  or  film  strip  presentation  depicting 
the  relationship  between  careers  and  career  clusters. 

Enrichment  for  a  sloxv  learn<^r: 

The  learner  listens  ^o  a  tape  and  slld^?  or  filnstrip  presentation  d^pictt-r: 
the  rclationshir  botv/een  careers  and  career  clusters. 


*110, 42450  (lOB) 


.31 


Type^yof  Medl^-^  hry^ror^rv^t^      overhead  projector,  slide  projector,  tape  player. 

Having  been  given  the  question  orally  or  on  tape,  the  learner  will 
respond  orally  or  on  tape  as  appropriate. 

U  Identify  the  3  careers  v/hich  would  belong  to  the  same  cluster: 

1.  Doctor 

2-  Carpenter 

3     Electrical  Engineer 

4»  Nurse 

5,   Medical  Technician 

Feedback  Procedures: 

The  learner  will  obtain  feedback  from  pGrformance  on  the  instrument 
used  for  that  particular  unit. 


Pat  Cobb 
Mike  Carroll 

Q     Holrj'.os  School 
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p.  O.  -r'llO.J^    The  Ic.-rnc-  v.-iT:  .■ '  -;      --oris  •vilhin  a 

career  cl-:'^t-j:r  r.  r      v.  :^-;':-'    .  to  r-  '.-•c.--.' Ion,  t-.':;i?-!in~ , 

Ulont,  and  11:?  slylc. 

^'210,43601      Ty:::.;    -'5  n-i-n.       C:^:  C':.  ir:d 

'jV-;:c'r.''-:r  "  i^-^ct'ori^! 
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1.  Tha  icachcr  v;ill  r^ivvj  trj'co  rcsour'.*:-^  p,:--:-::!''  in  tbo  roorrionJ  divide 
the  learners  into  three  qrox^po.   Uion  rosourca  p-::3c:i  will  loll  his 
group  about  his  edi^cation,  ^r^li.-^n7,  tr-i^^nt,  i^::;!  Jl;;;  r^tylc.  {Tr:^ 
r:*r>Gurco  poopie  v/ill  aavo  aif^,  tr-^r.t  career's  v/llnin  ope  carc-or  cli5::ter.) 

2.  The  teecher  v/iii  bring  llie  tcr::l  jrcup  together  and  have  th'^  Jearncrs 
ask  questions  of  iho  resource  pacpic.   T:\e.  resource  psopio  will  locus 
on  the  poinLs  of  GlrriiUrity  bet\/oen  thoinselves  cir>  tlv^y  an.rvvcr  the 
questions.     (Could  be  an  addltic^'i]  activity  J 

3.  The  teacher  v/iU  ask  each  qroup  to  talk  to  the  other  classmates  telling 
v/hat  their  group  h-^imed  abcui  the  education,  training,  talent,  and 
life  styie  of  the  psrson  \vho  spoke  to  thoiru 

4.  The  teacher  will  ask  each  learner  to  v/rite  a  paper  in  which  he  tells 
how  the  education  of  the  thn-^-e  resource  people  is  similar,  hov/  the 
training  is  similar ,  and  hov/  tho  taients  and  lite  styles  ore  similar 
because  they  all  have  careers  v/ithLn  one  cluster. 

Lea  rner  p  i rec  1 1  on  j : 

1.  The  loarner  will  Usten  to  a  resourcii  pi^r:;on  as  he  tells  about  his  educa- 
tion, training,  taient,  and  life  style. 

2.  The  learner  will  participate  in  a  question  period^  asking  the  resource 
people  about  their  careers-   (Could  ire  an  additional  activity.) 

3.  I'ha  learner  v/iil  report  to  the  class,  as  a  mr»rr.bor  of  a  group,  telling 
about  v/hat  the  group  learned  about  liie  care^::r  of  tht;  person,  focusing 
on  education,  training,  talent,  and  ille  style. 

4.  The  learner  will  write  a  papsr  in  which  he  describes  the  similarities 
of  education,  traiiiir.g^  lalont,  and  life  style  of  all  three  resource 
pcicple. 

Enrichment  for  a  fast  learner: 

1.  The  fast  learner  will  intorview  other  people  who  have  careers  similar 

to  the  people  he  listened  to  in  class «   He  will  report  orally  or  in  v/riting 
about  the  similarities  ho  found*   He  will  focus  on  their  education,  trainlnc 
talent,  end  life  style. 

2.  The  fast  leamer  will  choose  another  career  cluster  and  talk  to  thro  j 
people  whose  careers  fit  in  the  cluster.   He  v/ill  then  report  orally  cr 

In  wiling  about  his  findings  of  simih^rity  in  educution,  tmining,  talent, 
and  life  styie. 

^mo. 42601  (J03) 
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doctor  -  'ocjii  in  cc::*:::urit*y 
nurso  -  sclv:;vol  nut$^ 
dentist  -  \c::-3l  in  ccr^u/un'ty 
Books:    {slow)    I  ^Vant  To  P-^  n  Mi:r?e  by  G:c3ne 
(slov/)   I  Want  To      a  Doctor  by  Greene 
Airline  St^v/rtrd?ss  Kngem^.n 
About  DoGtcr  Jc^iri  -  Thon^*psca 
Aerosp^-ce  Pilot  ~  Cocnbs 
See  master  list  of  resources  on  Careers* 
Films:  Transportation  by  Keltcopter  v347  Mesa 
Airplanes  V/crk  for  Us  4?22  8  -  Mesa 
(Check  ASU  Film  Librar/  for  film::) 
Types  of  Media  Appropriate:       film  projector 

Samp;o  Test  Iten;5; 

1.  Write  a  paragraph  telling  how  the  education  of  the  three  people  who 

talked  to  us  is  sinilar. 

2.  Write  a  paragraph  telling  how  the  training  of  the  three  people  who  talked 

to  us  is  similar. 

3.  Write  a  paragraph  telling  how  the  talent  of  the  three  people  who  talked  to 

us  is  similar. 

4.  Write  a  paragraph  telling  how  the  life  style  of  the  three  people  who  talked 

to  us  is  similar. 

5.  The  people  v/ho  visited  us  all  vont  to  the  same  kind  of  college.  (True  or 

false) 

6.  Choose  two  sentences  that  tell  Dbout  the  education  of  the  people  who 

visited  us: 

They  all  went  to  college. 
They  all  ski. 

They  all  learned  to  v;ork  to  helo  people. 

reeo->:\ck  rroccdures; 
^  The  learner  will  obtain  feedback  from  the  evaluation. 

ERjC  Pat  Ccbb  ^  - 

Holmes  School  Mxiih 
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care :  '  cIl::.*  :r  it  v/ci'l- i  ^r^-?:-  lo  c  . 
taicnl,         iifc  style. 


1  .     The  te?.ch3r  v/lll  h-i^'e  throe  resource  people  In  ti-?  r'^j-o  '"  c. rd  ^  Iv 
the  loernors  in^o  three  rroupa.    Lach  r:.  cure  -  r  .  —  -         ^    '  '  — 
group  ^bout  hi:":  'C:cuca:ion,  training,  t-.}::;;t,         llT,-^  :.tv!^.  v^h. 
resource  people  '^Lll  have  cUffurent  cn:  .crs  v-ithia  c^n-:?  r^rc  :T  oh;  ^ut,) 

2.  The  toachar  v/l;i  hrii-.^:  the  total  groap  tci:;eti*::r  cnc  hnve  the  Icur::  :c 
as*/:  questions  cI  the  resource  people.   The  rG3c.'a:-w'e  pscplo  -v.lll  T^cus 
on  the  points  of  similarity  between  therr.celvcs  as  the/  ancv;cr  the 
cpjesticns. 

3.  The  teacher  v/ill  ask  each  group  to  talk  to  the  other  classmates  telling 
v/hat  their  group  learned  about  the  education,  training,  talent,  and 
life  style  oz  tlie  person  who  spoke  to  thera. 

4-    The  teacher  v/ill  ask  each  learner  to  crcily  doocribc  how  the  education 
of  the  three  resource  people  is  sirrdlar,  how  tlia  training  is  similar, 
and  how  the  talents  and  life  Gtylc-s  are  similar  because  they  all  have 
careers  within  one  cluster,  Thi^  \s  to  be  dene  to  the  teacher  or  student 
helper  • 

Learner  Directions; 

1 .  The  learner  will  listen  to  a  resource  person  as  he  tells  about  his  educa- 
tion, training,  talent,  and  life  style. 

2.  The  learner  will  participate  in  a  Question  period,  asking  the  resource 
people  about  their  careers . 

3 .  The  learner  will  report  to  the  class,  as  a  member  of  a  group,  telling 
about  what  the  group  learned  about  the  career  of  the  person,  focusing 
on  education,  traiaxng,  talent,  and  life  stylo. 

4.  The  learner  will  orally  describe  the  similarities  of  education,  training, 
talent,  and  life  style  of  all  three  resource  people. 

Enrichraont  for  a  fast  Ir-'irnor: 

The  fast  learner  will  find  pictures  that  show  the  education,  training, 
talent,  and  life  style  of  three  or  more  people  whose  careers  are  v/ithin 
the  sarne  cluster  and  display  then  in  a  scrap  book. 

Enrichment  for  a  ??Iow  Innrnor: 

1 ,    The  slow  learner  will  view  three  films  which  show  the  work  of  three 
careers  and  which  emphasize  the  education,  training,  talent,  and  life 
style  of  the  people, 

O 

KLC 
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'lac  rlov/  ^:^:irr\ 


I-ic:luro:^;    V/ritj  tGOirll'iC  ccrnpunlns,  >uci:v:-:300:^ ,  c^::;,,  lO  v.;;"!:  for  picU:-:^-:^, 
Seo  master  li^^i  of  rc:iources  . 


(Check  ASU  iilm  library  for  iilms) 


T-  *-»  / 


Typos  of  Medtc^  AopropriritG;        film  projector 

Sample  Test  Items: 

The  following  questions  will  be  asked  orally,  with  oral  responses: 

1.  Describe  in  a  paragraph  how  the  education  of  the  three  people  who 
talked  to  us  is  similar. 

2 .  Describe  in  a  paragraph  how  the  training  of  the  three  people  who 
talked  to  us  is  similar. 

3.  Describe  in  a  paragraph  how  the  talent  of  the  three  people  who  . 
talked  to  us  is  similar. 

4-    Describe  in  a  paragr^h  hov/  the  life  style  of  the  three  people  who 
talked  to  us  is  similar. 

5.  The  people  who  visited  us  all  went  to  the  same  kind  of  college.  (True 

or  false) 

6.  Choose  tv/o  sentences  that  tell  about  the  education  of  the  people  v/ho 
visited  us: 

They  all  went  to  college • 
They  all  ski. 

They  all  learned  to  work  with  children. 

Fecdl^ack  Procedures:, 

The  learner  will  obtain  feedback  from  the  evaluation. 


Q  "at  Cobb.  " 
ERsiC^olrnos  School  i3(> 


c\      ';i;iO.    TO  ixC'X-;::!?;/:  t:ic  iMr;.Cjf  or  \'  ;  vc-JS  c\:;::k  cT.';::Tr-.:": 

(G*.  u;  V  12)       ON  LIP}]  STiTLUS. 

r.  O.  'rllO.MG     The  Joavnor  v/iU  li:?t  to  tL.^  ii.rtruclor^o 

reldlcKi  careers  cuva  ^.rcaici  ci  ^:uj;..-.-Io  a 

Aclivliy  #il0.3Gu0i.     il^io;    50  min.  h^,  c-,  i-d 

(2  30~nun.  pariod^; 

)  .    As  a  xc.vie\;,  conduct  a  Jar-je  croup  clcc'-^-civg  nvyfi  r^nUnr?  ir/^ny  c"  ^ecr-i. 
Record  the  ro3uii:s  on  the  chaikbMrcl  c,r  •  ;i  ch^rt.  the  lu-^lp  ^l^o 

group,  cluster  th-j  c.:iroer;:^  th:>t  ore  ro^at^r-:.!. 

2.  Cover  th^  devo^.or':"':!  lic^t.  Assign  srr:^!?  rjrcv-r-G  to  lir^t  5  rc^'^Aed.  r^nroors 
and  to  write  a  3uii:able  n-amc-:  for  tint  ciusicr  of  corcCiS.    T^^o  cjic*:;;- 
choose  one  spO;COL;;T:an  for  cvaiualion. 

3,  Or,  asslga  each  iearncr  to  list  the  &  r>l?.tcd  c^^.reers  and  to  v-Tite  a  suit- 
able name. 

4,  Give  cdch  smc.il  group  another  group's  finishod  product  to  evaluate  and  . 
report  to  the  large  group. 

5.  Regroup  in  large  group.   Instr-uct  individual  spokesmon  to  identify  the 
names  of  the  group  ho  is  evaluating.   Narrie  the  careers  listed  and  the 
predicted  name  for  the  cluster.  The  largo  group  may  be  invited  to 
respond  to  the  findings, 

Learny  Directions: 

1.  Participate  in  large  group  discussion  naming  many  careers  and  clustering 
the  careers  that  are  related- 

2.  As  a  member  of  a  small  group  list  6  related  careers  and  write  a  suitable 
name  for  that  cluster.  Vote  on  a  spokesman. 

3.  Individually  (as  an  option)  list  6  related  careers  and  write  a  suitable 
name  for  that  cluster. 

4.  Evaluate  another  group's  finished  product  and  report  the  findings  to  the 
large  group.   Decide  If  you  agree  or  disagree  with  their  findings. 

5.  Reassemble  in  large  group.  Spokesmen  will  report  to  the  large  group  and 
Invite  the  large  group  to  respond  v/ith  questions  or  comments. 

Enrtchmont  for  a  fast  lF)amer: 

1.  Act  as  the  spokesman  for  the  large  group  evaluation. 

2.  List  10  or  more  careers  v/ithin  a  cluster. 

Enrichment  for  a  slov/  Ic-irnor: 

Team  up  with  more  capable  learners  v.-hile  developing  the  6  careers. 
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World  book  i::::A-clcpoc,ia  n'ocoticc;;]  Gui.;  ..x.:." 
Diclio::^::*y  of  ( 'Ccujr^it^c;:-;!:!  TKli-:; 
U.  S,  I.r.bor  L}:^i)t,  of  J'uoilciation^ 

b.   ASU  lib:v,iy 

d.    U.S.  Ixibcr  Dept.  of.  Kirrlcymcnt  S-rv^c^ 

Slidg  levies  cn^Tho  C^'-llon-y^  r^:r  — r   ' ^.  OCD,  I"-^:.-^. 


Typos  of  Mf^.dia  Aoi:)ropriato:        chalkboard,  chart 
Samnle  Tost  Items:       (Niirse,  doctor^  lab  technician) 

1.    A  suitable  name  for  this  career  cluster  would  be: 

a.  constractlcn 

b.  health 

c.  business 

Feedback  Procedures; 

The  learner  will  obtain  feedback  from  the  results  of  the  group 
procedure  and  evaluation* 


ERJC  Eev  Cooper 
-™  Holmes  School 


2. 


/ 


(:-:v:i:  .'1 12)    on  Lin;  sivLLa. 

relat::d  cdivcis  and  preoicL  a  i}u;::  :      nrir.;^  -vr  lli.i  cVj. 
SO'-min,  pcrlcc:^) 

D^r^Cuion.^:       (Tea:.-!  Vh::  iioa-rcocilna  Icar:':::!;  wl^h  nic:::  C'v.;.\:;i;]  j  !:  :\ 

Record  tlvj  roi:vi[:5  on  tho  choi^zb or  n  c!::nt.    With  -hij  h:.lp  cf 
group,  cluster  lae  careers  tliat  ^rs  related, 

2.  Cover  tho  cov;;lopod  JiSL,  Assign  c;rr::iU  grc-'p:;  to  H::t  6  rob  tod  c^rocr;; 
and  to  \vr:to  c-  ^ruitr:;;-)!'^  narno  for  UKit  cluslio/  c-aro^irs.  The  grc/p  '.v:!! 
choose  ono  spckcsinnn  for  evaluation. 

3.  Or,  assign  e^zch  learner  to  list  tho  6  related  careers  and  to  v/rlte  a  suit- 
able name.  y 

4.  Give  each  smull  group  another  group's  finished  product  to  Gv^aluat-?  and 
report  to  the  large  group. 

Regroup  in  large  croup.    Instruct  individual  spokesmen  to  identifv  the 
names  of  tho  group  he  is  evaluating.   Name  the  careers  listed  and  the 
predicted  name  for  the  cluster.  The  large  group  may  be  invited  to 
respond  to  the  findings . 

Learner  Direction 3 : 

1.  Participate  in  large  group  discussion  r;aming  many  careers  and  clustering 
the  careers  that  are  related. 

2 ,  As  a  member  of  a  small  group  list  5  related  careers  and  write  a  suitable  ' 
name  for  that  cluster.   Vote  on  a  spokesman, 

3*    Individually  {as  an  option)  list  6  related  careers  and  write  a  suitable 

name  for  tliat  cluster, 
4.    Evaluate  another  group's  finished  product  and  report  the  findings  to  the 

large  group.   Decide  if  you  agree  or  disagree  with  their  findings* 
5*    Reassemb'o  in  large  group.   Spokesmen  will  report  to  the  large  group  and 

Invite  tho  large  group  to  respond  V\rith  questions  or  comments  ♦ 

Enrichment  for  n  fast  le'»rner: 

1,  Team  up  v/ithmcre  capable  learners  for  develcping  list  of  10  or  more 
careers  v/iuhin  a  cluster. 

2.  Act  as  spokesman  v/ith  a  helper  to  read  if  necessary. 

Enrich niont  for  a  slr/.v  ioarner: 

Team  up  v/ith  more  capable  learners. 


gRjciio.soeso  (JOS) 


].    Eucyc^lcr  c^dl:^  :.^-\r.:,uic'x  Junior    OccunotLons  .  " 

.  V.Oi.vO 

a.  '  Foui^  !cc:./iy  at  Gluce  of  Gur.lancc  and  Counseling 

b.  ASU  / 

,     TT    o    1  '"^^  Emplovmoal  v:>erviO'3 

4.     s;i-e  ;er\^^on'  /^.  Cb.U         of  Coi.ar  T^^lucaticu,  CCD,  Mesa 


Medic:  Approgriole:        chalkboard,  chart 

SMlol^Testite^  technician) 
Test  items  to  be  put  on  tape,   inurse,  aociui, 
1 .    A  suitable  naina  for  this  career  cluster  would  be: 

a.  /  construction 

b.  health 

c.  business 

Learner  will  respond  on  paper. 

Feedback  ProcoduresL 

The  learner  v;ili  receive  feedback  from  the  results  of  the  group 
procedure  and  evaluation. 


ERIC 


Bev  Coopc^r 
Holmes  School 


(CVTC     12)       ON-  LIFE  Si't'LKS 

I'.  O.  ;;il0.ilL"_   '^f-e  lonrn-ji  v/ill  c-itkily7.e  at.  lev.-;  tc'p.  c/  /cu.  vn'tlur.  a  c;jve,->. 
cluster  J  ii  t';;:r.;S  of  Ihcir  cci-!,       r  ■       .  .'  .■  . 

'j-o  c-  > r  D ;  fc  c-,t  ?.o  : 

1.     in  yuld.'.d  group  diGcussio;;,  the  clas:=  v;ili  rir::.'  L;y-;:0  cci.r.on  purp^-L:  :-s 

of  o  partic'-iiar  r.-icor  clu.r.'j;". 
2-     'Iha  in^;!.'u.jtor  v/.iii  p.it  ih^-;  '.r.rom^'^llc  :.  the  ci-.-s:..  on  r-  ch-rl;  o.-  6a 

overhead  projector.   Thr-.-ri  each  child  v/ill       ac.^eu  lo  wn.ie  ten  careers 

thai  hr\\-e  t\n:i  LJrtic'.ilar  coi^i.non  pufii^orc.    Cnc-ak  aru-J  diicu.^o  toyclh:;r 

tho  ciitf?'ioii       ci  correct  -answer. 
3.     'ihe  intLpjcror  v.-ili  a.sr.ign  the  sludonLa  to  select  anci  rcpori  on  a  care^.r 

cluster  by  ntncrir.inin'j  its  common  r-^-'fos'?,  then  rcdd-ng  to  find  out 

ten  careo-s  that  have  this  cornrr>on  purpo:;rj. 

Loarnor  Dirfcctigng: 

1.  Listen  Lo  and  particip-'.te  in  class  discussion. 

2.  ThG  learner  will  write  do-.vn  ten  careers  that  have  a  conuiiOn  purpose. 

3.  llie  ift'irnci-  v/iil  dctormire  the  con.M-.on  purposo  of  a  selected  career 
cluster  Ly  reading  about  ton  careers  oi  that  cluster.   The  learner  v/iU 
prepare  a  v/rilten  rerort  on  sanr^?. 

1.     The  learner  will  do  research  to  ascertain  the  common  purpose  of  each 
of  the  fifteen  ciustois. 

En»lchjr:.^forAJ?  IcAv  Ji^^^^^ 

1.    The  learner  v/lil  listen  to  laont:  regarding  the  coimion  purpose  of  a 

particular  clustor  ''nen  prepare  illustrations  of  particular  careers  meeting 
their  common  purpose . 


ERIC 
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G.  s,  i:  no,     TO  Rccc tut:  iiaw\ct  gv  va^io-;..  cw^aa  h  cr/*."'V: 

(CVTE  ,n2)       ON  L:;:E  oTYLKG 

O,  trilO.^ClG^      Two  lo.nrnor  will  cinulv^r.e      least  ten  careers  valhia  a  cjiv-.ui 
cluslor  in  of  thi'::r  c.o;.*:acn  pu.-;.:ooC.:» . 

/••7-Vi^J7  ^U0.8155n.       Ij.m-    <5i;:!n.         G-q:    Ic,  ro.  In:! 
^  ch  '  ;*  '  ^ :'  '''3 o  1 1  o  n  s : 

1.  In  c;uidod  gi'ovry  disour.i\ioi\ ,  the  clasG  will  find  oOino  conwvon  pi:- ; 
Ox  a  particular  career  cluster. 

2.  'file  insLructor  .^'iU        ti:-;?  IniornuUion  from  ih':  Ci^.ins  c' isciK-i^ion  oh 
ovcrhGcid  prcje-^tor.    In  "bu^x  qroup"  fashion,  Xhrt  le.Trnrr!r  v;51!  o^-c":lly 
state  cairco:^:  with  a  particular  corTunon  purpo::^^.    'Ilio  insU ucLor  cu:^:>; 
Iccirnors  v;iil  c:::;r^:in':i  tho  list  they've  canipiJcd,  chL^cl-Ii'^y  critv^ia 
for  a  correct  ar.3%ver  (i.e» ,  doos  the  particular  career  have  this 
conimoa  purpoi:.e)* 

3.  After  selecting  a  career  cluster,  the  learner  Vv^lll  think  of  ten  careers 
having  this  ccranion  purpose.   He  v/ill  then  interview  workers  in  this 
career  to  ascertain  if  tlie  given  purpose  is  pertinent  to  this  career. 
After  cjatxiering  a  list  of  t'?n  coinniovi  careers,  the  learner  v/ill  prepare 
an  oral  presentation  of  his  findings. 

Learner  Directions; 

1.  Learner  v/ill  listen  and  participate  in  class  discussion. 

2.  The  Instructor  will  put  the  Infornvation  from  the  class  discussion  on  an 
overhead  projector •   In  ^'bi-.zz  group"  fashion^  the  learners  v/ill  orally 
state  careers  v/ith  a  particular  ccnimon  purpose.   The  instructor  and 
learners  will  examine  the  list  they've  compiled,  checking  the  criteria 
for  a  correct  answer  (i.e. ,  does  the  particular  career  have  this 
common  purpose), 

3*    After  selecting  a  career  cluster,  the  learner  v/ill  think  of  ten  careers 
having  this  corrimon  purpose.   He  v/ill  then  interview  workers  in  this 
career  to  ascertain  if  the  given  purpose  Is  pertinent  to  this  career. 
After  gathering  a  list  of  ten  common  careers,  the  learner  v/ill  prepare 
an  oral  presentation  of  his  findings. 

Enrichment  for  a  fast  ^earner: 

1.     The  learner  will  work  v/ith  a  less  able  learner  to  explain  common 
purpose  of  careers  which  form  career  clusters . 

Enrlchn^ent  for  a  slow  learner : 

1.     The  slov/  learner  v/ill  arrange  to  have  resource  people  come  to  class 
to  discuss  their  career.  * 
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Voicy  to  Master  Lict  of  Rocourcos  about  Ccire-rs 


T^^oes  of  Media  Appronn.ate:     overhead  projector,  chalkboard,  recorders, 

projectors,  record  plstyers,  software 

S3ni]3l(?._Test  Items : 

1,     Ml  evaluative  instruments  for  the  reading  may  be  used  orally  one-to-one, 
teacher  -  pupil  or  pupil  -  pupil  recorded  on  tapes. 

Feedhacjc  Procedures :  .  .  - 

Learner  performance  on  evaluative  instruments. 


Connie  Bickford 
Holmes  School 
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G.  s.  TO  RLCOc-:v;':  Tiin  imtact  or  v.muo^-s  cr.u::.-;  ci/..-..;  :. 

(c viu  a-"  1 2)  .    ON  L \i  E  c, V L :;y . 

p.  O.  vllO.827.    Using  tv/o  c-rcer  clusters,  tho  ic:;rnci'  will  i^: edict  ".o: 

v.'ayn  o:  liio  within  tu'.vis  ciujU..'. 

AjcHvr'j.r  i^ll0.827jll      Tilling   45  min.       G;:p;:   Jg..  rxj 

Tf'-OZ-ll-^  OlrecAfcr''-,: 

1.  '  Tho  teacher  v/ili  fiho'v  r.lides  of  sor.-^^G  life  styles  of  pcc^.-le  wLckio  c 

fit  into  2  caroor  clur;to:^. 

2.  Tiie  teacher  v.-ill  l::v:i  u  disovission  cf  the  t-  'o  c<ircr.r  cl-.'stcrc  bci:.-;  .-•■:v-^.~ 
sized  end  encourarro  the  children  to  name  the  careers  v/ithin  the  C; .u:Jicrs 
and  tell  possible  sLyio3  cf  living. 

3.  The  tcachor  v/iil  divid;:  the  clan--  into  t.-.-o  croupr-  and  v;lth  the  h-V  '  of  ?• 
student  teacher  nuide  the  learners  in  the  development  of  charts  shewing 
possible  life  styles  of  the  people  in  a  career  cluster— one  cluster  to 
each  group.   Ch.irt5  will  bo  VvTittcn  and  lUuihatiid. 

4.  The  teacher  will  QEk  each  group  to  display  their  charts  shov/ing  illustra- 
tions and  reading  tc  the  class  the  inforrr.ation  cn  the  charts. 

5.  The  teacher  v/ili  ask  oach  leamer  to  describe  some  possible  life  styles 
of  2  career  clusters  in  writing . 

Learner  Directions: 

1 .  The  learner  will  viev,'  slides  on  life  styles  of  people  in  2  career  clusters, 

2.  The  learner  will  participate  in  a  discussion  of  the  two  career  clusters 
being  emphasized  and  identify  careers  within  each  cluster. 

3.  The  learner  will  v/ork  v/ithin  a  svnaller  group  developing  charts  depicting 
possible  life  styles  of  people  within  one  career  cluster  putting  sentences 
and  illustrations  on  the  chart. 

4.  The  learner  will  help  his  group  explain  the  charts. 

Enrichment  for  a  far^t  leamer: 

1.  The  fast  learners  will  view  slides  of  life  styles  of  2  career  clusters  (other 
than  those  studied  in  class)  and  report  orally  or  In  writing  about  some 
life  styles  he  noticed. 

2.  The  fast  learner  v/ill  develop  charts  and  explain  them  to  his  class  after 
viewing  the  slides. 

3.  The  fast  learner  v/ill  develop  a  sci-apbook  shov/ing  pictures  of  life  styles 
of  people  in  various  career  clusters. 

Enrichment  for  a  slcnv  learner: 

The  slow  learner  will  draw  pictures  illustrating  life  styles  of  people  in 
one  career,  helping  the  fast  learner  complete  his  scrapbook. 
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Sliclos:    Sect  xrrisict  list.    Chock  the  re^ourco  i>::0;  1-  sj-c-w-n  i':/  c 
to  check  for  rlido^. 


f:^:e  nasior  Iir:t  fcr  books  to  hc!n  v 


Types  of  Media  Approorlato!       slide  projector 

Samole  Test  Tteyns: 

1.  Define  in  v/rlting  2  career  clusters  and  de.s;cribe  some  possible  life 
styles  of  people  v/ithin  each  cluster. 

2.  Tell  about  2  itenis  on  your  group  chart. 

Feedbr>,ck  Procooures: 

The  learner  v;ill  obtain  feedback  from  the  evaluation. 


Pat  Cobb 
Holmes  School 
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<■.  ;•.  •  to  i-;.'cc:;":   ,.  .....  .  .  j.   

1  12)  -  ' 

^  '         ire  r^U 

lit  inro  2  c.-:;'C- :  c'-:  \    -  , 

2.  The  teacitor  v;iU  Izr-.d  a  d:3CUG^ic>n  of  ib^  i\:o  c-reor  c)u::.'-cr:;  boin.j 

and  ton  r:.:;ri:  !  •  r/"  •  *  livl-.;:. 

3.  The  tOcichc:r  -//iii  cuvjJ^::  vha  ciasa  into  tvvo  a-oupn  and  ;vilh  the  nalp  of  a 
student  Irii.chC'r  lh3  learn 3r5  in  tho  c::-v.-^lcpr;Cnt  of  ch^rLS  shcv/ing 
po^blo  llie  ^Lylo::  of  ;hj  p:^ople  In  a  cy::c.:c  ci-st-r-^c:iO  cluster  to 
o^ch  group.   Gh/ir'cs  will  bo  illujLiVi"-od  only. 

4.  The  teacher  v/ill  ask  each  group  to  display  their  illustrations  on  the 
charts  and  crawly  discuss  them. 

5.  The  teacher  v/iil  ask  ctaoh  ioaraer  to  describe  orally  some  possible  life 
styles  of  2  career  clusters. 

Lc'i r ncr  Directions: 

1.  The  learner  will  view  slides  on  Ufo.  ^^tyios  of  people  in  2  career  clusters, 

2.  The  learner  v^iU  participate  in  a  discussion  of  the  two  career  clusters 
being  emphasized  and  identify  careers  within  each  cluster. 

3.  The  learner  v/ill  work  within  a  smaller  group  developing  charts  depicting 
possible  life  styles  of  people  v/ithin  one  career  cluster  putting  illustra- 
tions on  the  charts . 

4.  The  learner  will  help  his  c^roup  explain  the  charts. 

Enrichrrent  for  a  fast  loarn^r: 

1 .  The  fast  learners  v/ill  vlev;  slides  of  life  styles  of  2  career  clusters 
(otht?r  than  those  studied  in  class)  and  report  orally  about  some  life 
styles  he  noticed. 

2.  The  fast  learner  v/ill  develop  illustrative  charts  and  explain  tliem  to 
his  clasi3  after  viev/ing  the  slides. 

3.  The  fast  learner  v/i.U  develop  a  scrapbock  shov/lng  pictures  of  life 
stylos  of  people  in  various  career  clusters. 

KnricUment  for  a  slow  Icirner! 

'Hio  slovv  ^c^rnc^r  --/ill  drav/  plc*:urc5  illustrating  life  styles  of  people  In 
one  career,  helping  the  fast  learner  complete  his  scrapbock. 

146 

11 0.32750  (i'03) 

ERIC 


Sco  raster  book  list. 


Tvpo5_of  Media  Appropriato:   slide  projector 

Sample  Test  Items: 

(To  be  given  orally  by  teacher  or  student  helper) 

.  1.    Define  2  career  clusters  and  describe  some  possible  life  styles  of 

people  v/ithin  each  cluster. 
2.    Tell  about  2  items  on  your  group  chart. 

Feedback  Procedures: 

The  learner  will  obtain  feedback  from  the  evaluation. 


Pat  Cobb 
Holmes  School 
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(cv:-,;  •  )'r  )  o:t  l\tz  ^xTi.r:;. 

1.  ikU:  teachvT  involve:?;  thc^  c^.  SiS  in  ^\n  opon  c:^3c     .  ;.-  )  C:\  '  v  •  ■  •  :* 
c:oncGpt  that  a  career  olv.i/^.z:  ofton  inilurrico:^  i.  :  j  ■  ;o  o 

2.  teacher  ucsl^^m  a  rpecJfio  esi^.^y  to  th;:  c:-.,;,  cl-.i.:;  c.,..: 
c;::p:inding  cri  the  rrovicu:^  oi'^cu::>-ic:u 

3.  The  teacher  rivolvoG  th-^  c!"ios  in  a  •I:::cur:;'!c-n  "  "^h  r!^ cc J of 
ccmonsirating  riov/  difiCivent  career  cJuoier,^;  :>ec..::'>:;jLt:u I'^j  Ciiii'^rc.nt 
life  slylcc.   Too  teacher  elicits  erimp^-s  ^-^r^ii        k:jri:  -j\3  c;.:  vo;v 
thslr  parents'  careers  hrxve  affecterl  t>\e  outire  v.  .-nily's  Hfr?  Gtyln. 

4.  The  teacher  v/Ul  ask  each  learner  to  strlect  a  career  cluster  and  describe 
In  v/riting  the  type  of  life  he  might  expect  to  lead. 

Lcarnor  Directions: 

The  learner  contributes  to  the  class  discussion  generalizing  on  how 
specific  careers  often  shape  the  life  style  of  the  individual  (possibly 
taking  notes) . 

2.  The  learners  read  the  assigned  essay  focusing  on  the  concept  discussed 
previously. 

3,  The  learner  discusses  and  gives  examples  of  how  their  parents'  career(s) 
influence  the  life  style  of  the  family- 

4*    The  learner  v/ill  select  a  career  cluster  and  describe  in  writing  the  influence 
that  career  might  have  on  his  life  style. 

Enrichment  for  a  f^st  learner: 

1.    The  learner  will  select  a  career,  describe  the  life  style  one  might 
e^^pect  to  lead,  and  give  ten  specific  examples  of  hov/  that  life  style 
v/ould  bo  changed. 
2*  .  Bring  in  a  v/orkcr  from  the  v/orld  of  v/ork  to  describe  and  discuss  how 
his  life  has  been  changed  because  of  his  career  choice. 

EnrichmGnt  for  a  slow  learner: 

1 .  The  learner  v/ill  select  a  career  and  v/rite  an  essay  on  hov/  thz.t  career 
would  a  iter  his  life  style. 

2.  Bring  in  a  worker  from  the  world  of  work  to  describeribnd  dtscxiss  how 
his  life  has  been  chdagea  because  of  his  ccirecr  choice. 
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1/..  uli:.  jO:   S/-iC  na^;t:;r  Hot  of  :.:,L::^u:-coa  fcr  -'is. 


}.:."^'r : r ce  People:    Scj  luai^Lc^r 


Typos  of  Media  AoproprlBte:       none . 

Sample  Test  Items: 

1.    List  three  v/ays  that  your  father's  occupation  affects  the  life  style 
of  family  members.  Your  list  can  include  v/orking  hours,  mobility, 
location  6f  occupation,  living  restrictions. 

Feodback  Procedures: 

The  learner  v;ill  obtain  feedback  from  the  results  of  the  Inventory  and 
teacher  assistance . 


Mike  Carroll 
Holmos  School 
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no.  TO  nncc:^.::! 
12  )    oi;  Lir: 


Ti-ri;  LMPACT  c:~ 


7iTE 


1 1 


O.  #il0..e_?_7     T}iG  Icarnor  v.-ill  gensrali-f^  r-hovt  tho  h-----!-  l-' 
havG  v-'ho  v.cs  employed  wilMn  a  .',:.;r:?  -,  c.  c; 

.:viiy^VllO-G3rsO     Tirne:  45  min.       Gn>:   Jg,  md 


I  .     The  vC3c;\er  involves  the  class  in  an  or::n  cll::  -\-    r-:,-,  f-,..,- ^ ..-.^ 
concept  that  a  cari-er  cluster  oflea  inHu^ncef:;  th-^  Mfr-  qt^/ir/^r 
lndivioi.b.1 . 

2.  Tho  lc:2cher  assigns  a  specMc  Ct-uay  i::-  ri,;-,  c-v--.'.  -  '••  •    ;  . 

condensed  on  tape  clarifying  end  er.v^ncUnc;  on  th^"r^cMc^'*r^i^^'*-^^n 

3.  The  teacher  involves  the  class  in  c.  discussion  v.it'i  n-o  c>.--Uv-'  of'""" 
demonstrating  hovv  difi.:x^nt  ccirear  ciuc'srs  n-cectiLMa  dif:- .-c-nt 

life  styles.   The  teacher  elicits  ercampi-of;  from  ^M^h^lrr^rl'of  hov/ 
their  parents'  careers  have  affected  the  entire  far^^ily's  iir=  oiv'^  ^ 

4.  The  teacher  v;iU  ask  each  learner  to  select  a  career  cluster  and  descrlb- 
orally  or  on  a  tape  player  the  type  of  life  he  might  expect  to  lead. 

■Legincr  Directions; 

1 .  The  learner  contributes  to  the  class  discussion  generalizing  on  how 
SDecxfic  careers  often  shape  the  life  <:tyle  of  the  Individual. 

2 .  Tne  learner  listens  to  the  condensed  essay  on  tape  focusing  on  th- 
concept  discussed  previously. 

3.  llie  learner  discusses  and  gives  examples  of  how  their  parents'  career^o) 
influence  the  life  style  of  the  family.  «^reer,oj 

4 .  The  learner  v/ill  select  a  career  cluster  and  describe  orally  or  on  tape 
the  influence  that  career  might  have  on  his  life  style. 

.Enrichment  for  a  fast  leamgjr: 

^  '    M^^f.i" u  'T^^'  '''""^       "^^^^^  describe  and  discuss  how 

his  life  has  been  chanced  because  of  his  career  choice 

2S.it-'''';'  '""^t^  ^"  illustrated,  high-interest,  lovv-^^ocabulary  essay 
depicting  tne  changes  in  a  life  role  as.  he  changes  or  becomes  involved 
in  a  career. 

l>lli£hlilon.t  for  a  slovr  If^arn^r- 

^ '    ^^^V  ^  T^^'  '''^'^^      ^'^^^     describe  and  discuss  how 

ms  li.e  nas  been  changed  because  of  his  career  choice. 

'    sL'tll^  hT  f?'^^'^^^  ^-i^  P^^^nf  s  career,  orally  or  on  tape, 

stating  hov/  tne  career  affected  the  family's  life  style. 
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Types  of  Medi^  Appropri?>te: 


tape  recorder* 


Somple  Test  Items: 

1 .     Identify  three  v/ays  thsit  your  father's  occupation  affects  the  life  style 
of  family  niembsrs.  Your  list  can  include  working  hours,  mobility, 
location  of  occupation,  living  restrictions.     {Question  given  orally  J 

Feedback  Procedures: 

Th3  learner  will  obtain  feedback  from  the  results  of  the  inventory  and 
teacher  assistarice* 


Mike  Carroll 
Holmes  School 


ERIC 


exenipiiflos  the  i.-^icai- ■      siyl3  lelatiOiij^nlp. 

3.  After  return  to  the  i^.r'^c  gro'iy^  situation  far  dlc::uccl:::;  cf  ".o 

read^  the  Icarn^^rs  will  volun-ceer  specific  excniolen  oi  E^id  rc:..v.:cr:..;.: 

4.  The  Instructor  will  provide  the  lc-:arner  with  the  task  of  matching  g 
given  set  of  careers  with  probable  life  styles. 


Learner  Directions: 

K     Learner  will  listen  and  participate  in  the  group's  discussion. 
2.    Learner  will  read  the  specific  assignment. 
3»    Learner  will  listen  and  participate  in  group  discussion* 
4.    The  learner  v/iil  complete  assigned  task. 

Enrichment  for  a  fa<?t  learner: 

1.  Bring  in  a  resource  person  from  W^O.W,  to  discuss  the  relationship 
between  life  style  and  careers. 

2.  The  learner  will  read  a  high  Interest,  low  vocabulary  book  relating  to 
a  specific  career  and  life  style  and  will  describe  in  writing  how  that 
life  style  fits  the  chosen  career. 

Enrichment  for  a  slow  learner: 

1.     Bring  in  a  resource  person  from  W.O.W.  to  discuss  the  relationship 

between  life  siyle  and  careers. 
2»    The  learner^  given  a  specific  example  of  career  cluster,  will  describe 

in  writing  five  possible  changes  that  might  occur  if  he  were  to  assume 

that  role . 
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Sampler  Test  Item s : 


U     Careers  do  not  affect  a  person's  life  styie.   (True  or  false) 

■E^icdbcick  ProcGfluros: 

Tne  l-arner  will  receive  feedback  from  the  test  Instrument  and 
instructor  conferences* 


Connie  Bickford 
Mike  Carroil 
Holmes  School 


in  on  th-  rc:        .,  '.     L:.'  con  ci-r;-cr  ^..id 


i  1     A       w  L»  ,  >  w  ^» 
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2.  The  In.'Jtni'j I \       T  ''r.v  ^  v^cordhi"  cr  lO"::;  v.'hi-! 
Cctresr-Jlfo  i.-.v.-v  :'■  ;ctic;;r.hip , 

3.  Tho  Instruct'...-         cuido  i;v-  diccu-nion  of  tho  ou  .iio  materiel  to 
point  out  thn  i;.;^-  n^-l-  r.n  it  por^.-in?  to  c  a  roars . 

The  instructor  v.-iU  f.rovlcM-  r.n  o-ncrtunity  for  V.vo  Jocrncr  to  voIunt3er 
his  knowledge  of  iifc;  style-,  cir.d  c^resrr;  from  examples  in  his  life. 
5.    The  Instruclor  will  provide  ths  loarner  v/ith  the  task  of  orally  matching 
a  given  set  cf  careers  with  tht'lr  p:o;..>.l:io  Hie  styles. 

Le-nrn?r  Dir^^ctlcn?:: 

1.  Ths  learner  will  listen  and  participate  In  the  group's  discussion. 

2.  The  laarner  will  listen  to  the  audio  material. 

3.  The  learner  v/ili  participate  in  the  group's  discussion  of  the  tape. 
4e    The  learner  v/iil  volunteer  his  information  regarding  life  style  and 

careers . 

5.    The  learner  will  complete  the  oral  task  assigned  by  the  instructor. 

En.rich.nient  for  a_  fj^jjejrrng.^-  ' 

1.     The  learner  will  interviev/  several  members  in  tv/o  differing  career 
clusters  to  ascertain  the  life  styles  of  each  worker  as  it  relates 
to  his  career, 

Enrichment  for  a  slow  learner: 

1.     Given  a  specific  career,  the  learner  will  illustrate  his  probable 
life  style  on  and  off  the  Job  as  it  relates  to  that  career. 
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1.     Careers  do  not  effect  a  person's  llft>  style.    (True  or  false  quesUon 
read  by  the  teacher  or  a  taps  r^.corder  and  answered  oral^.y) 

The  learner  will  rf>celve  feedbc^ck  :ro!.i  the  test  Instrurr.ent  and 
Instructor  conforences. 


Connie  Bickford 
Mlko  Carroll 
Hohnes  School 


3.    The  lcc-;chvr  v/ill  l:-.  id  a  discuss.'or;  to  encc-  r.-.^a  the  Tcnrn:-rs  lO  . 

on  the  differences  of  life  slyles  of  ih?  pi'^p  ::.  tl.oy  tdiicJ  to  ar...  i--c 
about. 

/  4.    The  teacher  v/ill  Qsk  the  learner  to  identify  In  writing  or  orally  i-A 

least  four  differences  in  Ufa  style  between,  the  tv;o  people  v/ho  visit* 
or  they  read  about. 


Learner  Directions: 

"l.     Tne  learner  v/ill  listen  to  f.vo  people  talk  to  the  class  about  their 

careers . 

2.  -    The  learner  v/ill  rend  about  two  people  whose  careers  are  the  same 

as  the  visiting  speakers. 

3.  The  learner  will  participate  in  a  discussion  in  which  the  focus  point 
is  the  differences  in  life  style  of  the  visitors  and  the  people  they 
read  about. 

4.  The  learner  will  in  writing  idenUfy  at  least  four  differences  in  life 
style  between  the  two  careers  discussed. 

FriT^rhrrent  for  a  fast  learner: 

1.     The  fast  learner  will  view  two  films  on  two  different  careers  (other 

than  the  ones  discussed  in  class)  and  discuss  orally  or  in  writing 

some  differences  in  life  styk'. 
2  ,  The  fast  learner  will  interview  two  other  resource  people  (whose  careers 

are  diffoienl  from  those  discussr.d  in  clasrO  and  ask  them  about 

differences  in  their  Ufe  style. 
3.    The  fast  learner  will  write  a  paper  or  toil  orally  why  he  ihinks  people 

who  work  in  contrasting  career  clusters  have  different  Ufe  styles . 

^"^1,     The  slow  learner  will  view  two  films  on  two  different  careers. 

Ihe  slow  icfiiaci  v^iil  uraw  ■^oin^^  diffcrenc:- .::  Ir.  life  c'y.c  c:  t.v::  c 
poc;-'lc  who  visited  the  class. 


1  ~  n- 


R«-^5:ourco  r'eopie  -  i  ^'^^u  rost  Office 

TC'iichor  Kcsovrcer^  -  /-'Cycrr^c         Pri:::n:;:-  Jr.  ^  'err'/" 

VVciia  Loci;  -  'vocatioiiul  ouiciunce" 


Types, of  Media  Aporoprie^.te:         film  projector 

Scmiplo  Tost  Items: 

1.     List  four  differences  in  life  style  of  ,the  two  people  v/ho  visited  us 
or  of  the  people  ycu  raad  about. 

2*    People  who  work  in  contrasting  career  clusters  usually   

.  -  — -  .  -    (Essay  J 

Feedback  Pronf^Hnr^g^ 

The  learner  will  obtain  feedback  from  the  evaluation- 


Pat  Cobb 
Holmes  School 
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6i:^^:^^  l  '  z      '  '  '■        *  '  .  ,  "    •  .  ■  •  •  .  . 

will  ^iT:^h:i^i:.r:        r/.-^'         •  ■  t  -  ^h  -     v^;.  , 

«^  «         J. » ^       1 1,"     %  ^ .  ,  ^  ^      ....        ....  -  .  ..      .  .     •         ,  .    ,   

on  tho  dilicicncrj'^  01  lire  c.ylcs  of  t;-:-  ]:.jZ::^\Q  Ihoy  taj::oJ  to  .vnd  r^-^d 
about. 

4*    The  teacher  v/lli  t;:jk  tiv?  ko/nc^r  10  Ijcntify  Oioily  at  least  lour 

differences  la  liio  style  botvroon  the  two  people  v/no  visited  or  ithey 
read  ebout* 

1.  The  learner  will  listen  to  two  people  talk  to  the  class  about  their 
careers . 

2.  Tne  learners  will  view  two  films  that  erriphasi^ie  the  differences  In 
life  stylo  ci  tv:o  contrriSti-^.O  car'.^ors. 

3.  The  leerner  v/lii  participate  in  a  discussion  in  which  the  focus  point 
Is  the  differences  in  life  style  of  the  visitors  and  the  people  they 
read  <"ibout. 

4.  The  learner  will  orally  identify  at  least  four  differences  in  life 
style  between  the  two  careers  discussed  • 

Enrichment  for  a  fast  learner: 

1.  The  fast  learner  v/iil  view  two  films  on  two  different  careers  (other 
than  the  ones  discussed  in  class)  and  discuss  orally  some  differences 
in  life  style. 

2.  The  fast  learner  will  interviov/  two  otncr  resource  people  (whose  careers 
are  different  from  those  discussed  in  class)  and  ask  them  about 
differences  in  their  lifo  stylo 

3.  The  fast  learner  will  vmte  a  short  s^Aocy  telling  what  he  kno\7n  about  the 
life  style  of  the  visiting  people  with  help  from  the  teacher  or  a  student 
helper. 

Enrichment  for  a  slow ^ I f^a r n r» r : 

1.     The  slov/  learner  will  choose  the  pictures  that  show  two  contrasting 
careers  ana  wiito  ^cnlcucc^^  tiVoul  the  piciui.o:i  with  the  hoip  of  che 
^  teacher. 
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Airplnnr.n  V/ori:  for       -  223   -  Meca  Pul::::;  ?-  hcc:- 


Iyp-:^-?     J^^ecHa  AT.:.cor)riD!:i-i;        film  projector 

Sarp.pl^  Test  Items : 

1.  List  four  diiference3  ia  life  style  ol  t.iO  Uvo  people  who  visited  us 

or  of  the  peopio  you  read  about.   Give  crally  to  teacher  or  student  helper. 

2.  People  who  work  in  corxtrastiPig  career  clusters  usually   


(Give  orally  to  teacher  or  student  helperj 
Feedback  ProcediirQ: 

The  learner  wlU  obtain  feedback  from  the  evaluation. 


Pat  Cobb 
Holmes  School 
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XhoJl^r  r^TLLli .oL^-i'^.Ul-  Caac  ■  . 
r^^^dk:^^^-,  J^Hvi  Snv'ors,   Greeno,  Carla 

7h(^^V^^^Book  -b->ut  \V-:-Tt^-  />nj  V^t^]:-.c^.    Reinfoldt,  Fred 
\\^at  Docs  a  Veterinarian  Dp?  Compton,  Gr^znt 
The  Tri^ckfi  That  5v  Nnht>    Stevens,  Leonard 

Read  about  the  Busni^n.   Slobodken,  Louis 
Huntl nq  for  Boys ,    McNally,  Tom 
TheStor^/  of  Printtng.   Si  mo  a,  Irving  B. 
Royal  Canadian  MountGd  Polico^   Neuberger,  Richard 
Abput  Police tnefi  Around  The  Wor^j.   Landin,  ic>^ 
Read  about  the  Policeman,  Slobodkin,  Louis 
I  Know  A  Mayor,  Williams,  Barbara 
Park  Ranger >   Colby.  C.  B. 
About  Doctor  Tohn.  Thompson,  Frances 
,I>et'p  Go  to  a  Police  ?Jtatlon,  Sootln,  Laura 
Ponrad  the  Policenicin.   Dobbins,  John  B. 
Jf  Want  to  be  a  Doctor^  Greene,  Carla 
I  Want  to  be  a  Farmer >   Greene^  Carla 
I  Want  to  be  a  Librarian.   Greene,  Carla 
I  Wa.nt  to  be  a  Fireman.  Greene,  Carla 
U,  S,  Pojcc  Corps .   Susan  Whcllesey 
ER^C  Dlctionr^ry  of  Occupational  Titles^  U.S.  Labor  Dept.  of  Publications 


A  t^:-rr.  Wor--.    Myc:5  ,  Dcncld 

.'^D.  ^^  e  ODn^ross;;:-:.^  E>o?   Lavine,  David 
/  P^o^:  -  /^fv  rr^rr-  Ar^-!or^v,    Colby,  C-B, 

Army,  ^n^-in^erg:^   Colby,  C.  B. 
Aero<:  n^r^_  Pilot ...  Coombs ,  Charles 

Projoct  Serilab  --Na^r/.   Terry  Shannon,  Ch^arles  Paysant 

Woodcarving  for  Boatnncrs,   Gravenoy,  Charles 

:t'he  Fir^t  Book  of  Actino  ,  Schuon^  Karl 

Th^  First  Book  of  Bfillct.   Strcatfield,  Noel 
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PREFACE 


In  vocational  education,   instructional  content  is  deter- 
mined by  identifying  knowledges  and  skills  essential  to  success- 
ful employment.  This  course  of  study  was  developed  for  teachers 
of  vocational-level  industrial  drafting,   an  occupation  having 
many  areas  of  specialty. 

The  time  allotted  this  course  is  too  short  for  teaching 

all  the  areas  of  specialty.     Consequently,   an  alternative  was 

found  by  raising  and  answering  the  following  questions: 

1*     Are  there  knowledges  and  skills  common  and  essential 
to  all  specialty  areas  in  drafting? 

2.     Can  specialties  be  identified  which  offer  opportunity 
for  employment  in  all  areas  of  the  state? 

Inquiries  in  two  areas  were  made  to  answer  these  questions. 
The  results  of  these  inquiries  were  weighed,   and  a  course  of 
study  was  designed  within  the  framework  of  the  Type  B  Shop. 

The  first  inquiry  involved  a  careful  review  of  printed 
material  in  the  specialty  areas.     It  revealed  that  there  defin- 
itely are  knowledges  and  skills  common  to  all  specialties.  Fur- 
thermore, once  skill  in  the  use  of  drafting  instruments  in  geo- 
metric construction  is  achieved  and  basic  techniques  are  acquir- 
ed  (such  as  dimensioning,   sectioning,  and  revolutions) ,  special- 
ization becomes  primarily  a  matter  of  gaining  new  knowledges  and 
applying  already  learned  skills  in  a  modified  sequence. 
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For  this  reason,  the  course  of  study  for  the  first  year 
outlines  the   fundamental  knowledges  and  skills,   sheet  metal 
drafting,   and  drafting  media  and  reproduction.     This  is  just- 
ified because  the  overwhelming  majority  of  drafting  opportun- 
ities require  these  basic  competencies.     Sheet  metal  drafting 
is  included  for  practice  in  visualizing  plane  surfaces  of  solid 
geometric  figures,   and  for  application  of  the  principles  of 
geometric  construction.     Electrical  drafting  has  been  omitted 
entirely  because  adequate  training  requires  more  time  than 
could  be  allotted  to  a  single  block. 
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HOW  TO  USE  THIS  PUBLICATION 


1.  Note  major  sections  in  the  TABLE  OF  CONTENTS;  read  and 
study  carefully  the  entire  guide. 

2.  Begin  a  shop  library,  using  the  BIBLIOGRAPHY. 

3.  Adapt,    (with  the  help  of  an  advisory  committee)  course 
content  to  your  local  situation  by  sequencing,  add, 
?nd/or  delete  suitable  jobs  .and  related  information. 

4.  Make  and  post  a  progress  chart   (see  APPENDIX  for  example). 

5.  Plan  well-in-advr?nce  what  to  teach.     Choose  the  job 
from  the  right  hai^d  column  of  the  COURSE  OF  STUDY. 
Develop  instruction  sheets   (see  APPENDIX  for  samples). 
Do  not  attempt  to  teach  directly  from  this  course  of 
study. 

5a.     Select  several  references  from  the  shop  library, 

5b.     Prepare  a  lesson  plan  from  which  to  present  the 

trade  principles  that  apply  to  the  trade  practice 
(job),  and/cr  demonstrate  the  performance  of 
the  job.     These  principles  are  found  in  the  course 
content  opposite  the  job. 

Sc.     Prepare  an  assignment  sheet  which  covers  the  infor- 
mation, in  the  text  or  references ^  to  be  taught 
in  the  lesson  presentation. 

5d.     Prepare  a  job  sheet  which  explains  what  is  to  be  done. 

5e.     Prepare  operation  sheets  which  explain  how  to  do  those 
steps  in  completing  the  job  with  which  the  student  is 
not  familiar. 

5f.     Prepare  information  sheets  if  the  student  needs  addi- 
tional, clarifying  information  to  complete  the  job. 

6.  Acquire  or  prepare  visual  aids  called  for  an  instruc- 
tion sheets . 

7.  [Make  assignments  with  assignment  sheets  nrior  to 
presenting  the  lesson.     After  the  lesson  infomation 
has  been  presented  and/or  the  demonstration  completed, 
pass  out  the  appropriate  job  sheet  and  the  necessary 
operation  and  information  sheets. 
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Assign  jobs  only  after  fully  teaching  principles 
necessary  for  safety  and  efficient  completion  of  the 
job.     .^ome  students  will  not  progress  as  rapidly  as 
others    nd  will  need  more  attention  and  time. 

Evaluate  student's  progress  (as  shown  on  the  sample 
instruction  sheets).  Mark  each  student's  progress, 
and  give  a  new  assignment- 
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COURSE  OF  STUDY 


DESCRIPTION  OF  THE  VOCATIO^iAL  INDUSTRIAL  DRAFTSMAN 

The  draftsman  prepares  clear,  com^ .       ,  and  accura'c 
working  plans  and  detail  drawings  from  rough  or  detaiieJ 
sketches  or  notes,  according  to  specified  diiaensions. 

The  draftsman  makes  final  sketches  of  proj   sed  dr^. m^s. 
He  checks  dimensions  of  parts,  materials  to  be  used,  the 
relationship  of  one  part  to  another,  the  relationship  of 
various  parts     to  the  whole  structure;  makes  any  adjustments 
or  changes  necessary  or  desired;  and  draws  the  finished 
design.     He  attaches  tracing  paper  to  the  drawing  and 
traces  the  original  in  ink. 

The  draftsman  utilizes  knowledge  of  various  machines, 
manufacturing  processes,  engineering  practices,  building 
materials,  and  mathematics  and  science  to  complete  draw- 
ings.    He  exercises  skill  in  the  manipulation  of  triangles, 
T  square,  and  other  drafting  tools.     He  is  also  highly 
skilled  in  lettering,  both  freehand  and  with  lettering 
instruments. 

Additional  information  may  be  found  in  the  Dictionary 
of  Occupational  Titles,  third  edition,  under  DRAFTSMAN, 
MECHANICAL   (professional  and  kindred)    007,281,  DRAFTSMAN, 
ENGINEERING  (professional  and  kindred)   005.281,  DRAFTSMAN, 
ARCHITECTURAL  (professio.       and  kindred)   t/i  ..281,  DRAFTS- 
MAN, TOPOGRAPHICAL   (professi       :   and  kinu.  ..i;   U17.281,  photo- 
cartographer,  DRAFTSMAN,  STRUCTURAL   (professional  and  kindred) 
005.281,  and  others. 


The  U.S.  Office  of  Education  has  ;iS5ign 
tion  number  130  0. 
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COURSE  DtSCRIPTION 


GENER.\L  OBJECTIVE 

To  assist  the  trainee  in  developing  knowledge  and  skills 
for  employment  as  a  draftsman  on  an  advanced  learner's  level. 

ASSUMPTIONS 

1.  That  those  enrolling  in  training  have  had  no  previous 
experience  in  drafting 

2.  That  trainees  have  a  vocational  commitment  to  drafting 

3.  That  a  guidance  and  screening  process  has  determined 
that  those  enrolled  possess  aptitudes  in  the  perception 
of  spacial  relationships  and  in  the  manipulation  of 
drafting  instruments 

DEf    iABLE  PREREQUISITES 

1.  Command  of  arithmetic  fundamentals 

2.  One  year  of  algebra  and  one  semester  of  plane  geometry 
NATURE  OF  TRAINING 

1.     The  duration  of  training  is  normally  three  hours  per 
day,  five  days  per  week,  thirty-six  weeks  per  year 
for  two  nine-month  periods;  or  six  hours  per  day,  five 
days  per  week,  thirty-six  weeks  per  year  for  one  nine- 
month  period  -  a  total  of  1080  clock  hours  of  training 

1.  Related  instruction  by  lecture,  demonstration,  the  use 
of  audiovisuals ,  etc.   immediately  precedes  application 
by  the  trainees  in  the  drafting  room;   instruction  and 
its  application  are  correlated  as  closely  as  possible 
at  all  times;  and  the  major  allotment  of  time  is  given 
to  the  development  of  manipulatLve  skills  in  the  repre- 
sentation oi  drafting  details. 

3.  No  instruct^ion  directly  related  to  the  trade  is  offered 
outside  the  drafting  room. 

LEVELS  OF  KNOWLEDGE 

1-     A  thorough  knowledge  of  the  types  of  drafting  equipment 
and  reproduction  media  used  in  industry 

2.  Command  of  ^he  fundamentals  of  geometric  construction 

3.  Command  of  the  fundnnentals  of  such  areas  as  orthographic 
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projection,  pictorial  drawing,  multiview  drawing, 
sectioning,  dimensioning,  and.  working  drawings 

4.  A  general  knowledge  of  the  conventional   tvpes  of 
lettering 

5.  A  high  degree  of  visualisation 

b.     Knowledge  appropriate  to  the  e-try-level  draftsman  i 
The  selected  area  of  specialt>,   i.e.,  architectural 
or  machine  ' 

LEVELS  CP  SKILLS 

1-     Full  use  of  drafting  instruments 

2.  Ability  to  produce  quality  line  work 

3.  Ability  to  adapt  drafting  fundamentals  in  areas  of 

special ty 

4.  High  ability  to  letter  vertical  and  inclined  Gothic, 
upper  and  lower  case 

5.  Basic  skills  in  u.~ing  certain  modern  reproduction 
machines 


INSTRUCTIONAL  BLOCKS 
Each  of  the  following  instructional  blocks  carries  a  con- 
tact hour  allotment.     These  allotments  indicate  relative  emphi 
sis  and  are  not  to  be  strictly  adhered  to. 


I.  Fundamentals  of  Drafting 

II.  Machine  Drafting 

III.  Advanced  Machine  Drafting* 

IV.  Architectural  Drafting* 


Contact 
Hours 
370 

170 

190 

350 


*During  the  540  hours  allotted  the  second  year,  the  learner 
IS  taced  with  two  alternativss-either  to  gain  an  understanding 
ot  the  two  areas  starre;'  above,  or  to  elect  a  specialty  and 
develop  a  significant  level  of  proficiency. 
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FIRST  YEAR 
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K     FUNDAMENTALS  OF  DRAFTING 
( Contact  hoi    *  0] 


A-     Introduction  to  drafting 
1>     Background  statements 

a.  i)rafting:   the  lang- 
uage of  industry 

b.  Historical  sketch 
of  drafting 

2.  Specialized  areas  in 
drafting 

a.  Mechanical  or  machine 

b.  Architectural 

c.  Topographic 

d.  Sheet  metal 

e.  Structural 
f-  Others 

3.  Instrument  drafting  con- 
trasted with  freehand 
drs  ;ing 

a.  Line  work 

b.  Shading 

c.  Color 

d.  Media  or  materials 

e.  Other 

4.  Equipment  and  supplies 

a.     Standard  drafting 
instruments 

(1)  Tracings 


T^adz  pAactA^c^s 


Examine  samples  represen- 
cative  of  each  of  the  spec- 
ialized areas  in  drafting. 


Contrast  examples  of  draft- 
ing with  art  emphasizing 
the  various  points* 


Examine  drafting  equipment, 
including  drafting 'machii.^s » 
instruments,  triangles,  ir- 
regular curves  ,  scales,  tem- 
plates, pencils,  pens,  ink, 
paper  types,  cleaning  equip- 
ment, and  etc. 
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(a)  Selection  of 
tracing  paper 
and  method 

(b)  Selection  of 
pencils 

(c)  Pencil  tracings 

(d)  Ink  traciP'^s 

(i)     Use  of  ruling 
pen 

(ii)     Other  instru- 
ments 

(iii)     Correct  line 
intensity 

(e)  Erasing 

(2)  Blueprint 

(a)  History 

(b)  Principle 

(c)  Types 

(3)  Daizo 

(a)  Daizo-mois t 

(b)  Daizo-dry 

(4)  Xerox 

(5)  Photo^'rraphic :  micro- 
film, positive 

(6)  Computer  graphics 
Drafting  media 

^1)     Characteristics  desired 

(a)  Translucency 

(b)  Surface  quality  and 

(c)  Paper  strength 

1,89 


(2)  Drawing  paper 

(5)  Vellum 

(a)  Descr ipt  i  cn 

ib)  Comparison  to 
o t^.er  tracing 
materials 

(c)  Preconditioning 

(4)  Film 

(a)  Description 

(b )  Coatings 

(c)  Comparable  use 

(d)  Preconditioning 

(5)  Trac  in g -cloth 

(a)  Description 

(b)  Preparation 

( c  )  Ad an  t  a g e  s  and 
disad\^antages 

(6)  Glass  cloth 

Short  cuts  and  new 
techniques  used  in 
drawing  reproduction 

(1)  Use  of  ''zip-strips" 
and  decals 

(a)  Preparation 

(b)  Application 
procedures 

(2)  Use  of  "paste-ups" 

(a)  Preparation 

(b)  Application 
procedures 
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'3}   Scribing   ^as  in 
map  mak ing j 

(a)  Scribe  coating 

(b)  Gravers 

(c)  Base  sheets 

(d)  Advantages  and 
disadvantages 

5.  Alphabet  of  lines 

a.  Widths  of  lines 

b.  Meaning  of  lines 

(1)  Visible  or  object 
^  lines 

(2)  Invisible  or  hidden 
1  ines 

(3)  Center  lines 

c.  Proper  method  of  drawing 

6.  Sheet  layout 

a.  Typical  sheet  sizes 

b.  Borders  and  title 
blocks 

c.  Arrangement  of 
lettering 

Lettering 
1-  Styles 
.  a.  Goth 

b .  Roir  an 

c.  Other 
2 .  Types 


Develop  line  technique, 
including  coding  and 
width . 


Lay  out  various  borders 
and  title  blocks.  Cal- 
culate placement  of  these 
for  various  paper  sizes. 


Develop  a  border  systeiii, 
title  and  record. strip , 
and  guide  lines.  ihese 
layouts  are  to  be  used  in 
the  exercises  to  be 
assigned  in  lettering 
practice . 
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Chapter  9-ANALOG  COMPUTERS 


Typical  counter  circuits  are  simple  com- 
binations of  diodes,  resistors,  and  capacitoi-s. 
They  are  classified  as  positive  and  negative, 
depending  on  the  polarity  of  the  pulse  they  are 
designed  to  accept.    In  frequency  dividers,  the 


counting  diodes  develop  output  voltages  by  the 
process  called  step-by-step  counting. 

A  detailed  description  of  counting  circuits 
is  contained  in  Basic  Electronics. 
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CHAPTER  10 

DIGITAL  COMPUTERS 


Automatic  digital  computers  are  becoming 
a  common  part  of  operational  weapons  systems. 
With  many  new  ships,  aircraft,  and  trainers, 
technicians  are  faced  with  a  collection  of  elec- 
tronic equipment  which  will  have  a  digital  com- 
puter as  an  integral  part  of  the  system.  To 
understand  anything  about  the  operation  of 
these  sophisticated  systems,  it  is  necessary 
to  have  some  degree  of  acquaintance  with 
digital  computers  and  their  terminology.  Basic 
Electronics,  NavPers  10087-B,  and  Digital 
Computer  Basics,  NavPers  10088,  contain  mate- 
rial on  digital  computers. 

Digital  computers  are  presently  being  used 
in  many  complex  training  devices.  The  AN/ 
USQ-20  digital  computer  system  is  the  heart  of 
the  avionics  system  simulator  of  the  2F67 
(A-6A)  Weapon  System  Trainer.  The  digital 
System  performs  the  necessary  functions  for 
the  tactics  portion  of  the  weapon  sys  tem  trainer. 
Digital  computers  are  also  used  to  store  the 
complex  data  needed  for  the  operation  of  the 
FBM  trainer. 


BASIC  PRINCIPLES 

The  unfortunate  connotation  usually  ascribed 
to  the  word  ''computer"  sometimes  raises  the 
image  of  a  complicated  thought  process  being 
accomplished  by  some  sort  of  giant  ''brain.'' 
Contrary  to  popular  belief,  computers  cannot 
think.  In  general,  they  can  only  add,  subtract, 
multiply,  and  divide.  Their  value  is  in  the 
speed  at  which  they  operate.  For  example,  one 
digital  computer,  which  has  been  used  in  a  mili- 
tary operation,  can  multiply  six-digit  numbers 
at  speeds  of  60,000  multiplications  per  second. 

In  contrast  to  analog  computers,  digital 
computers  use  discrete  values  to  represent  the 
digits  1  and  0,  and  the  computations  are  per- 
formed by  simple  electronic  switches  and  cir- 
cuits,,     A  fundamentP.l  difference  between  the 


two  types  is  that  the  analog  computer  is  con- 
tinuously presenting  a  solution  to  the  problem, 
while  the  digital  computer  performs  each  com- 
putation separately.  In  other  words,  when  one 
of  the  factors  in  a  problem  changes,  the  solu- 
tion presented  by  the  analog  computer  changes 
continuously  as  the  inputs  change.  In  a  digital 
computer,  the  entire  computation  must  be  per- 
formed again  after  each  increment  of  change 
in  the  input. 

An  automatic  digital  computer  does  more 
than  a  desk  calculator  in  that  the  computer 
can  perform  long  sequences  of  operations  with- 
out a  human  operator.  The  computer  can  even 
make  decisions  which  may  affect  its  future  op- 
erations. However,  no  problem  can  be  solved 
without  someone  first  specifying  every  detail 
of  the  operation.  The  sequence  of  instructions 
which  prescribes  the  problem  solution  is  called 
the  program. 

Most  of  the  computers  used  in  naval  equip- 
ments are  part  of  control  systems  where  time 
is  a  factor  in  the  problem.  The  computer  re- 
ceives information  from  radar  and  other 
sources,  and  makes  decisions,  which  are  prx^- 
sented  at  the  output  to  control  so^^e  specific 
operation,  such  as  an  airborne  interception. 

An  automatic  digital  computer  generally 
consists  of  five  major  units:  input,  control, 
memory,  arithmetic,  and  output.  A  simple 
block  diagram  appears  in  figure  10-1. 


INPUT  UNIT 

For  a  computer  to  perform  a  specified 
series  oi  operations,  it  must  be  fed  both  the  in- 
structions and  the  data  to  be  used  in  the  com- 
putations. Many  different  devices  are  used  to 
properly  present  the  information  to  the  com- 
puter—for example,  modified  electric  type- 
writers, punched  care'  and  punched  tape  readers, 
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ARITHMETIC 
ELEMENT 


i 


INPUT 
DEVICES 

CONTROL 
UNIT 

 ^ 

OUTPUT 
DEVICES 

T 


 t  

MEMORY 


TD.  554 

Figure  10-1. —Digital  computer  elements  block 
diagram 

magnetic  tape  readers,  and  manual  input  com- 
ponents such  as  pushbuttons  or  toggle  switches. 
In  most  applications,  the  most  common  input 
device  is  the  analog-to- digital  converter  which 
changes  the  proportional  voltage  and  current 
analogs  into  the  digital  form  required  by  the 
numbering  system  used  in  digital  computers. 

CONTROL  AND  ARITHMETIC  UNITS 

The  control  unit  in  a  digital  computer  in- 
terprets the  instructions  of  the  program  and 
controls  the  actions  of  all  other  sections  of  the 
computer.  It  prescribes  the  exact  sequence  of 
events  for  all  operations. 

All  of  tilt;  mathematical  operations  are  per- 
formed in  the  arithmetic  unit  of  the  computer. 
Addition,  subtraction,  multiplication,  and  divi- 
sion are  performed  when  specified  in  the  pro- 
gram, under  the  direction  of  the  control  unit. 
Results  of  these  operations  i^an  then  be  put  in 
the  memory  for  future  use« 

MEMORY  UNIT 

The  memory  or  storage  section  of  the  com- 
puter is  used  to  store  the  information  which 
is  used  during  the  computational  process*  It 
stores  both  the  program  instructions  and  the 
data  used  in  the  computation*  The  memory  can 
be  nsed  to  hold  both  intermediate  and  final  re- 
sults as  the  computer  goes  through  the  program. 
Common  memory  devices  include:  magnetic 
cores,  magnetic  drums,  magnetic  tapes,  "Jitra* 
sonic  delay  lines,  and  flip-flops. 

Figure  10-2  shows  a  magnetic  core  memory* 
Each  core  can  be  magnetically  saturated  to 


either  the  1  or  the  0  polarity.  Therefore,  each 
core  can  hold  just  one  bit  of  data  at  a  s:iven 
time. 

Regardless  of  the  type  of  memory  employed, 
it  is  divided  into  a  number  of  locations,  each 
of  which  is  identified  by  an  address.  When  the 
control  unit  calls  for  an  instruction  from  the 
program  or  a  piece  of  information  which  is 
stored  in  the  memory,  it  acquires  the  informa- 
tion by  using  the  proper  address  to  establish  the 
path  to  the  appropriate  memory  element  and  the 
data  stored  there.  The  normal  construction  of 
storage  devices  makes  any  address  accessible. 
However,  the  length  of  time  required  to  obtain 
the  information  is  determined  by  the  type  of 
storage  device. 

The  information  stored  at  each  address  is 
referred  to  as  a  "word.''  Each  word  is  repre- 
sented by  a  number  of  pulses  or  signal  voltage 
levels.  The  storage  can  be  accomplished  on 
tape,  magnetic  devices,  or  special  circuits. 
A  word  can  represent  either  a  numerical  quan- 
tity or  a  computer  instruction,  but  only  one 
word    can   be    stored   in  any  given  address. 

OUTPUT  UNIT 

After  the  computer  has  performed  the  com- 
putations, there  must  be  some  method  of  com- 
municating the  results  to  the  operator.  The 
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Figure  10-2. —Magnetic  core  memory  cell. 
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devices  used  to  ^readout"  the  results  are  simi- 
lar to  those  used  in  the  input:  punched  cards 
or  tape,  magnetic  tape,  and  so  forth.  Speciali- 
zed output  units  include  audio  or  video  displays 
and  distal  to  analog  converters. 

Several  special  facilities  are  included  in 
digital  computers.  When  an  operation  is  to  be 
performed  in  an  arithmetic  unit,  only  one  word 
at  a  time  can  be  transferred  from  the  memory 
unit.  To  perform  an  operation  with  two  words, 
the  first  word  must  be  stored  momentarily 
while  the  second  word  is  being  transferred. 
For  this  function,  the  arithmetic  unit  has  a 
special  memory  cell  called  an  accumulator. 

The  accumulator  is  one  of  a  class  of  memory 
devices  called  registers.  A  re^ster  is  simply  a 
means  of  storing  temporarily  a  certain  amount 
of  information.  The  methods  of  storage  may 
be  the  same  as  those  used  in  the  memory,  but 
the  register  can  only  store  one  word  at  a  time. 
Other  re^sters  are  used  in  the  computer,  such 
as  the  instruction  register  associated  with  the 
control  unit  which  allows  reference  to  the  in- 
struction being  interpreted  during  the  time 
control  signals  are  being  set  up. 


SEQUENCE  OF  OPERATIONS 

Before  a  computer  can  do  any  problem  solv- 
ing, the  steps  for  the  solution  must  be  written 
down  in  the  form  of  a  program  and  then  trans- 
lated into  machine  language  (coded).  The  coded 
instructions  in  digital  form  are  placed  in  the 
correct  locations  in  the  niemory  and  the  com- 
puter is  ready  to  operate. 

Assume  that  the  computer  starts  in  com- 
pliance with  the  program,  with  the  control  unit 
reading  the  instruction  stored  in  the  first 
storage  location,  address  01 «  The  digits  at  this 
address  might  tell  the  computer  to  ''take  the 
number  in  storage  location  12  and  put  it  in  the 
arithmetic  unit."  After  following  the  instruc- 
tion, the  control  unit  cycles  to  the  next  step, 
address  02.  The  instruction  at  this  address 
might  bey  ''take  the  number  at  storage  location 
22,  divide  it  by  the  number  in  the  arithmetic  unit, 
and  leave  the  answer  in  the  arithmetic  unit." 
The  next  instruction,  at  address  03,  might  be  to 
''take  the  number  in  the  arithmetic  unit  (the 
result  of  the  above  division)  and  put  it  in  stor- 
age location  36. 

The  final  instruction  in  the  sequence  of 
operations  would  provide  for  the  readout  of 
the  result. 


NUMBER  SYSTEMS 

The  familiar  decimal  number  system  is  not 
suitable  for  high  speed  electronic  computa* 
tions»  No  electronic  device  has  been  developed 
which  can  reliably  and  economically  represent 
all  of  the  10  digits.  However,  there  are  mam- 
devices  which  can  be  used  to  represent  two  states 
of  nature:  switches,  relays,  transistors,  or 
tubes.  Each  of  these  can  be  operated  in  such  a 
manner  as  to  be  clearly  classified  as  "off" 
or  "on.**  In  other  words,  they  are  bistable  de- 
vices* The  numbering  syslem  which  represents 
only  two  states  is  called  the  binary  system. 

Numbers  written  in  the  binary  system  use 
only  the  symbols  0  and  1,  called  bits,  just  as 
the  ten  symbols  in  the  decimal  system  are 
called  digits.  The  number  of  symbols  used  in 
any  system  is  called  the  base  or  radix  of  the 
system.  Thus,  th?  decimal  system  has  a  radix 
of  ten,  and  the  radix  of  a  binary  system  is  two. 
Many  different  bases  are  used,  such  as  12  in 
the  duodecimal  system  for  counting  by  the  dozen 
and  relating  inches  to  feet.  The  base  is  used 
in  any  number  system  to  determine  positional 
value  of  each  digit.  For  example,  in  the  deci- 
mal system,  (where  the  base  is  ten)  6,346 
actually  means  (6  x  10^)  i-  (3  x  10^)  +  (4  x 
10^)  +  (6  X  10^).  (Remember  that  any  number 
raised  to  the  0  power  is  equal  to  1.)  Similarly, 
in  the  binary  system,  (where  the  base  is  two) 
1011  actually  means  (1  x  2^)+  (0  x  2.2)  +  (1  x 
2^)  +  (1  X  2^),  or  11  in  the  decimal  system. 
The  binary  equivalents  of  the  first  10  decimal 
numbers  are: 


Decimal 

Binary 

1 

2 

10 

3 

11 

4 

100 

5 

101 

6 

110 

7 

111 

8 

1000 

9 

1001 

10 

1010 

The  arithmetic  manipulation  of  this  system 
is  discussed  in  Basic  Electronics. 

Words  are  memorized  by  the  computer  as 
binary  numbers.  A  word  is  composed  of  a 
series  (or  train)  of  land  0  signal  voltage  levels, 
or  pulses.  The  number  of  bits  (1  or  0  symbols) 


242 


Chapter  10--DIGITAL  COMPUTERS 


in  the  word  is  called  the  length  of  the  word. 
The  speed  of  a  computer  is  denoted  by  the  rate 
at  which  the  pulses  pass  a  given  point,  or  equi- 
valently  by  the  pulse  repetition  frequency.  The 
circuits  which  manipulate  the  pulse  trains  are 
called  gates,  log:ic  circuits,  or  digital  switch- 
ing circuits. 

All  the  pulses  in  a  computer  are  normally 
synchronized  with  respect  to  each  other  by 
means  of  a  clock  pulse,  '>vhich  i-s  driven  by  an 
oscillator  whose  frequency  is  an  integral  mul- 
tiple of  the  speed  of  the  computer. 

Figure  10-3  shows  a  typical  word  and  the 
waveform  of  its  associated  pulse  train.  In  this 
case,  the  length  of  the  word  is  seven  bits.  The 
corresponding  clock  pulse  train  is  also  shown. 
In  this  figure,  a  pulse  represents  a  1,  and  the 
lack  of  a  pulse  represents  a  0  symbol. 

SYMBOLIC  LOGIC 

The  operations  performed  by  a  digital  com- 
puter are  based  on  a  logical  reasoning  process. 
Since  the  rules  for  the  equations  and  manipula- 
tions employed  by  the  computer  differ  from 
the  ordinary  rules  of  arithmetic,  understanding 
this  subject  requires  some  discussion  of  the 
basic  concepts  involved. 

Probably  you  will  recall,  from  your  review 
of  Basic  Electronics,  NavPers  10087-B  that 
the  symbolic  operations  utilized  in  digital  com- 
puters are  based  on  the  investigations  of  George 
Boole,  and  the  resulting  algebraic  system  is 
called  Boolean  algebra.  It  is  similar  to  the 
algebra  with  which  we  are  all  familiar,  but  it 
follows  different  rules. 

To  understand  Boolean  notation,  the  tech- 
nician must  ignore  some  of  the  things  he  has 
learned  about  the  arithmetic  use  of  the  dot  and 
plus  connectives,  as  their  use  in  logical  opera- 
tions is  different  from  the  arithmetic  usage. 

The  equations  which  characterize  Boolean 
algebra  are  given  in  table  10-1*  Notice  that 
some  of  the  rules  are  quite  different  from 
those  of  ordinary  algebra. 
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Figure  10-3. —Waveform  of  seven-bit  word  and 
its  clock  pulses. 


The  three  basic  functions  needed  for  rep- 
resentation of  expressions  such  as  those  m  table 
10-1  are  the  AND  function,  the  OR  function,  and 
the  NOT  function.  The  meanings  of  these  are 
discussed  in  Basic  Electronics, 

Electronic  circuits  which  are  used  iu  mech- 
anizing the  AND,  OR,  and  NOT  functions  are 
described  in  the  following  paragraphs.  Closely 
related  to  these  are  the  INHIBITOR  circuit  and 
the  EXCLUSIVE  OR  circuit,  which  are  also 
discussed* 


LOGIC  CIRCUITS 

Logic  circuits  are  the  hundreds  of  high 
speed  electronic  switching  circuits  of  a  digital 
computer  that  store  information  signals  and 
perform  logical  operations  on  the  information 
signals.  In  the  first  case,  the  pulse  trains 
representing  information  are  stored  temporarily 
in  circuits  such  as  registers,  which  can  be 
made  up  of  multivibrators.  In  the  second  func- 
tion, circuits  such  as  the  basic  NOT,  OR,  and 
AND  types  perform  logical  operations.  These 
circuits  sense  the  input  conditions  and  produce 
an  output  only  if  certain  input  conditions  exist. 
This  is  one  of  the  reasons  for  their  names. 
They  can  also  be  generally  classed  as  gate 
circuits*, 

A  digital  computer  generally  contains  a  great 
many  of  these  logic  circuits,  but  the  types  of 
circuits  contained  are  limited  to  the  smallest 
number  that  can  perform  the  required  functional* 
This  improves  maintainability.  The  circuits 
may  use  vacuum  tubes,  transistors,  diodes, 
tunnel  diodes,  silicon  rectifiers,  or  other  ele- 
ments such  as  magnetic  cores.  No  attempt  is 
made  to  cover  all  variations  of  all  types  of  logic 
circuits.  Coverage  is  limited  to  a  representa- 
tive few  of  each  type  in  order  to  present  an  idea 
of  their  nature  and  use.  Also  emphasis  is  on 
circuits  using  semiconductors  rather  than  vac- 
uum tubes  c 

NOT  FUNCTION 

The  NOT  circuit,  also  known  as  an  inverter 
circuit,  is  probably  the  simplest  of  all.  It  is 
nothing  more  than  a  normal  gate  amplifier 
stage  that  produces  an  inversion  (negation)  of  the 
input  signal  and  has  unity  gain.  Figure  10-4  is 
such  a  vacuum  tube  circuit. 
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Table  10-1.— Equations  of  Boolean  Algebra. 


1. 

A  +  A  =  A 

2. 

A  ■   A  =  A 

3. 

A  +  B  =  B  +  A 

4. 

A  •   B  =  B  •  A 

5. 

(A  +  B)+C=A  +  (B  +  C)=A+B+C 

6. 

(A  •   B)  •   C  =  A  •    (B  •   C)  =  A  •   B  •  C 

7. 

A  •    (B  +  C)  =  A  •   B  +  A  •  C 

8. 

A  +  A  •  B  =  A 

9. 

A  +  B  •   C  =  (A  +  B)  •    (A  +  C) 

10. 

A  •   B  =  A  +  B  ) 

>  DeMorgan's  Theorems 

11, 

A  +  B  =  A  •  B  ) 

12. 

A  +  1  =  1 

13. 

A  •   1  =  A 

14. 

0  +  A  =  A 

15. 

0  •  A  =  0 

16. 

A  +  T  =  1 

17. 

A  •  T=  0 

18. 

A+X-  B  =  A  +  B 

IS. 

A  •   B  +  B  •   C  +  C  •   A  =  (A  +  B)  •    (B  +  C)  •   (C  +  A) 

20. 

A-^+A  -   C+B  -  C=A-'b'+B-C 

21. 

T=  A 
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Figure  10-4. —(A)  NOT  circuit;  (B)  block  dia- 
gram symboh  (C)  waveforms  and  related  truth 
table. 


The  triode  VI  is  biased  beyond  cutoff,  and 
the  positive  input  signal  shown  is  applied. 
(The  stage  would  be  biased  for  heavy  con- 
duction if  a  negative  signal  were  applied  to 
the  input.)  The  voltage  divider  (Rl  and  R2) 
in  the  grid  circuit  is  for  the  purpose  of  limit- 
ing the  circuit  gain  to  unity.  Note  that  the 
input-output  table  (truth  table)  shows  that  the 
circuit  produces  an  output  which  is  the  oppo- 
site of  the  input.  This  is  the  negation  function. 


The  Boolean  algebra  expression  is 
Z  =  A 

^A'hich  is  read 

equal  A-NOT." 
Transistor  Circuit 

Figure  10-5  is  a  NOT  circuit  employini^  a 
PNP  transistor  in  a  common  emitter  configura- 
tion. When  no  signal  is  applied,  Ql  is  biased 
to  cutoff  by  the  voltage  divider,  consisting  of 
R2  and  R3,  which  makes  the  basi  positive  with 
respect  to  the  emitter.  The  input  signal  is 
divided  by  HI  and  R2,  making  the  circuit  gain 
equal  to  unity.  Note  that  the  input  signal  must 
be  negative  to  cause  conduction  and  that  the 
output  developed  across  Ql  is  the  opposite  of 
the  input.  The  block  diagram  symbol.  Boolean 
algebra  expression,  and  truth  table  of  figure 
10-4  would  also  apply  to  figure  10-5. 

Note  that  any  device  or  circuit  that  inverts 
a  signal  between  the  input  and  output  with  unity 
gain  meets  the  definition  of  a  NOT  circuit. 
One  commonly  used  NOT  circuit  device  is  the 
transformer. 

OR  FUNCTION 

An  OR  circuit  is  a  logic  circuit  that  has  two 
or  more  inputs  and  produces  an  output  if  any  or 
ail  inputs  are  applied.  It  is  very  similar  to  an 
audio  mixer  stage,  since  several  inputs  can  be 
applied  from  different  sources  vnthout  inter- 
action upon  the  sources;  and  any  input  signal 
produces  an  output  signal. 

Vacuum  Tube  Circuit 

Figure  10-6  shows  a  vacuum  tube  OR  cir- 
cuit with  four  inputs,  the  block  diagram  sym- 
bol, and  the  truth  table.  In  the  truth  table,  a 
signal  is  represented  by  a  1,  and  the  lack  of  a 
signal  is  represented  by  a  0. 

Each  input  signal  is  applied  to  the  grid 
through  a  resistance  voltage  divider  to  reduce 
the  interaction  between  sources  when  more  than 
one  input  is  applied.  Since  the  stage  is  a 
cathode-follower,  the  output  is  taken  from  the 
cathode  without  signal  inversion.  Positive  or 
negative  signal  pulses  (either  of  which  could 
be  designated  to  represent  a  1  at  the  same  time 
the  other  represents  a  0)  can  be  applied,  with  all 
input  sources  supplying  like  polarity  signals  for 
I's  or  O's. 
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Figure  10-5.— (A)  Transistor  NOT  circuit;  (B) 
waveforms  showing  inversion  between  input 
and  output. 

It  is  assumed  that  each  1  pulse  is  of  suffi- 
cient amplitude  to  cause  heavy  conduction  if  the 
signal  is  positive  or  to  cause  cutoff  of  the  tube 
in  case  the  I's  are  represented  by  negative 
signals.  Therefore^  if  two  1 -signals  are  ap- 
plied simultaneously,  an  output  signal  of  standard 
amplitude  is  still  obtained. 

Diode  Circuit 

The  simplest  of  all  OR  circuits  is  probably 
a  diode  circuit  such  as  figure  10-7.  Again, 
four  inputs  are  shown;  and  it  is  assumed  that 
the  signals  are  positive  with  respect  to  ground. 
In  that  case,  each  diode  will  conduct  heavily 
through  Rl  and  the  source  circuit  (not  shown) 
when  a  positive  pulse  greater  than  about  3  volts 
occurs. 

The  output  is  taken  from  across  Rj^  and  is 
not  inverted.  The  block  diagram  symbol  and 
truth  table  of  figure  10-6  are  applicable  to  this 
circuit.  The  circuit,  by  reversing  the  diodes 
and  the  polarity  of  the  3- volt  source,  will  func- 
tion for  bit  pulses  that  are  negative  with  re- 
spect to  ground. 
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Figure  iO-6.— (A)  Vacuum  tube  OR  circuit;  (B) 
block  diagram  symbol;  (C)  truth  table. 
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INPUT  A  — 
INPUT  B- 
INPUT  C  - 
INPUT  D- 


OUTPUT 
E^Ai-B+C  +  D 


+  3  VOLTS 

Figure  10-7.— Diode  OR  circuit. 
Transistor  Circuit 


TD .  560 


Figure  10-8  shows  a  transistor  type  OR 
circuit  that  also  includes  the  negation  function 
of  a  NOT  circuits  A  circuit  that  performs  both 
logic  functions  is  sometimes  called  a  NOR 
circuit. 

With  no  input  signal  applied,  the  NPN  tran- 
sistor (fig.  iO-8)is  biased  to  cutoff  by  the  nega- 
tive bias  applied  between  base  and  emitter.  A 
positive  input  pulse  causes  saturation  conduc- 
tion of  the  transistor,  producing  a  negative  out- 
put pulse  at  the  collector.  The  truthtable  shows 
the  NOT  and  OR  functions  tabulated  for  various 
input  conditions  that  may  exist.  Similar  cir- 
cuits could  be  arranged  for  negative  input  sig- 
nals by  biasing  an  NPN  transistor  to  satura- 
tion conduction  or  by  biasing  a  PNP  transistor 
to  cutoff. 


AND  FUNCTION 

An  AND  circuit  is  very  similar  to  the  famil- 
iar coincidence  circuit  which  has  been  used  in 
other  electronic  equipment  for  many  ye?irs. 
All  Input  signals  must  be  alike  (representing 
either  all  I's  or  all  O's)  and  occur  at  the  same 
time  to  produce  a  useful  output.  Therefore, 
AND  circuits  find  wide  use  in  interpreting  con- 
trol instructions  and  performing  logical  opera- 
tions upon  signaLi  in  the  arithmetic  portion  of 
the  digital  computer.  Several  circuit  configura- 
tions are  possible,  using  various  circuit  ale- 
ments. 

Vacuum  Tube  Circuit 

Figure  10-9  is  a  vacuum  tube  AND  circuit 
that  uses  a  dual-triode.     Assume  that  each 
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Figure  10-8.— (A)  Transistor  OR  circuit;  (B) 
ti'uth  table 

negative-going  portion  of  the  input  and  output 
signals  represents  a  binary  1  and  that  both 
sections  of  the  tube  conduct  heavily  during:  the 
binary  O's  of  the  input  signals.  During  the 
first  binary  1  signal  of  input  A,  the  conduction  of 
the  left-hand  section  is  reduced.  However,  the 
right-hand  section  is  still  conducting  heavily; 
and  there  is  no  noticeable  output  signal  pro- 
duced across  During  the  first  binary  1 
signal  of  input  B,  a  similar  result  is  obtained 
because  the  left-hand  section  will  be  conducting 
heavily.  But  when  inputs  A  and  B  both  repre- 
sent binary  1  signals,  both  sections  of  the  tube 
are  driven  to  cutoff;  and  a  binary  1  is  produced 
across  Rj^.  The  truth  tabl'  summarizes  the 
conditions  for  the  three  combinations  of  input 
signals.  Note  that  this  circuit  functions  as  an 
AND  cir  cuit  for  negative  signals  only,  it  will 
not  function  as  an  AND  circuit  for  positive  sig- 
nals, no  matter  v/hat  static  bias  conditions  exist. 

There  are  at  least  two  other  commonly  used 
AND  circuits  that  employ  vacuum  tubes.  The 
circuit  of  figure  10-9  could  be  arranged  to  per- 
form the  dual  functions  of  AND  and  NOT  if  the 
load  resistor  were  placed  in  the  plate  circuit. 
A  pentode  tube  having  two  grids  that  control 
the  tube's  conduction  can  function  either  as  an 
AND  circuit  or  as  a  combinption  AND  and  NOT 
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Fig:ure  10-9. --(A)  Vacuum  tube  AND  circuit; 
(B)  block  diagram  symbol;  (C)  waveforms 
and  related  truth  table. 


circuit,  depending  on  whether  the  output  is 
taken  from  the  cathode  or  plate  circuit.  Such  a 
combination  is  sometime^s  called  a  NAND  cir- 
cuit. 

Diode  Circuit 

The  circuit  of  figure  10-10  uses  two  diodes 
to  perform  the  AND  function.  Under  static 
signal  conditions,  or  with  binary  0  input  for 
both  A  and  B,  the  diodes  are  conducting 
heavily  through  Rl  and  the  resistances  of  the 
input  circuits  (not  shown).  The  output  level  is 
therefore  near  zero  volts.  Rl  is  much  larger 
than  the  input  circuit  resistance  of  the  conduc- 
tion path,  and  nearly  all  of  the  -10  volts  is 
dropped  across  Rl  because  the  diodes  have  very 
little  forward  resistance. 
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Figure  10-10,--(A)  Diode  AND  circuit  for 
negative  signals;  (B)  block  diagram  symbol; 
(C)  waveforms  and  related  truth  table. 

When  input  A  is  a  1  and  input  B  is  a  0,  the 
diode  of  input  A  is  cut  off.  However,  there  is 
no  output,  because  the  diode  in  input  B  is  con- 
ducting and  essentially  short  circuits  diode  A. 

When  inputs  A  and  B  both  represent  Ts,  both 
diodes  are  cut  off.  The  output  terminals  then 
goes  negative  about  10  volts.  This  is  the  third 
set  of  conditions  shown  in  the  truth  table;  with 
the  signals  and  conditions  shown,  none  of  the 
other  signal  conditions  will  produce  a  useful 
output  from  the  circuit. 

By  reversing  the  diodes  and  the  -10  volts, 
an  AND  circuit  can  be  produced  that  will  handle 
and  produce  signals  of  exactly  the  opposite 
polarity.  Also,  in  either  case,  the  circuit  is  not 
limited  to  two  input  signals;  three,  four  or  five 
inputs  are  common  in  almost  all  logic  circuits 
except  the  simple  NOT  circuits. 

Transistor  Circuits 

Four  transistor  AND  circuits,  the  first 
three  of  which  include  the  NOT  function,  are 
shown  in  figure  10-11.   These  are  not  the  only 
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circuits  possible;  however,  they  are  illustra- 
tive of  the  wide  range  of  AND  circuit  configura- 
tions possible. 

The  AND  circuit  In  fi^re  10-11  (A)  uses 
t-^o  PNP  transistors  that  are  initially  biased 
for  saturation  conduction  by  the  negative-base 
to  emitter  voltage.  If  both  bases  are  driven 
to  cutoff  at  the  same  time  by  positive  signals, 
both  transistors  stop  conducting;  the  collector 
output  signal  thus  goes  in  a  negative  direction, 
producing  the  AND  NOT  (NAND)  function.  Re- 
member, this  means  an  output  pulse  (negative, 
in  this  case)  is  produced  only  if  both  A  AND 
B  are  NOT  negative. 

The  two  NPN  transistors  of  figure  lO-U  (B) 
are  also  statically  biased  for  saturation  con- 
duction by  the  positive-base  to  emitter  voltage. 
When  two  negative  input  signals  are  applied 
simultaneously,  both  transistors  are  driven  to 
cutoff;  the  collector  output  thus  increases  in  a 
positive  direction.  If  only  one  base  is  driven 
negative  at  a  particular  time,  the  other  tran- 
sistor continues  to  conduct;  this  keeps  the  out- 
put terminal  at  practically  ground  potential. 
The  circuit  thus  performs  as  an  AND  NOT  cir- 
cuit. 

The  circuit  of  figure  10-11  (C)  is  somewhat 
different.  Statically,  each  transistor  is  cut  off. 
During  operation,  all  three  must  conduct  to- 
gether. If  any  transistor  remains  cut  off,  tho 
others  cannot  conduct  because  the  emitter- 
collector  conduction  paths  of  the  three  are  in 
series.  If  all  three  transistors  are  driven  into 
conduction  by  negative  signals  applied  to  the 
bases,  there  is  conduction;  and  the  collector 
voltage  at  the  output  terminal  will  increase  in  a 
positive  direction.  The  circuit  thus  performs 
as  an  AND  NOT  circuit. 

Four  PNP  transistors  are  connected  to- 
gether at  the  collectors  and  emitters  (fig, 
10-11  (D))  to  form  an  emitter -follower  type 
circuit.  However,  there  are  four  separate  input 
terminals  for  the  base  signals.  Initially,  all 
four  transistors  are  in  saturation  conduction 
and  nearly  all  of  the  collector  voltage  is  dropped 
across  R^.  Again,  all  transistors  must  be  cut 
off  together  to  reduce  the  voltage  drop  across 
Rt  .  The  application  of  four  positive  input  sig- 
nals to  the  bases  will  cut  off  each  transistor, 
3iid  the  output  terminal  voltage  will  go  ia  a  pos- 
itive direction.  Note  the  lack  of  the  NOT  logic 
function;  that  is,  the  circuit  does  not  perform 
as  an  AND  NOT  circuit* 
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Figure  10-11. —Examples  of  transistor  AND 
circuits. 

INHIBITOR  CIRCUITS 

The  combination  of  an  AND  and  a  NOT  cir- 
cuit in  which  the  NOT  circuit  is  inserted  be- 
tween one  input  terminal  and  the  AND  circuit 
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is  called  an  INHIBITOR  circuit.  Figure  10-12 
(A)  shows  the  functional  arrangement  of  the  com- 
bination. Figure  10-12  (B)  shows  a  more  com- 
m")nly  used  block  aias:i-am  symbol,  where  the 
inliibit  sismal  input  to  the  block  is  through  a 
half  circle.  The  NOT  and  AND  circuits  can  take 
the  forms  of  any  circuits  described  pre\iousiy: 
the  only  requirement  for  the  NOT  circuit  is  that 
it  inverts  its  input  signal. 

The  circuit  in  figure  10-12  (B)  produces  an 
output  under  the  following  conditions  only:  One 
or  more  regular  input  signals  are  applied,  but 
no  input  signal  is  applied  to  the  inhibit  terminal. 


.EXCLUSIVE  OR  CIRCUIT 

An  EXCLUSIVE  OR  circuit  is  a  combination 
of  circuits  which  has  two  input  signal  terminals 
but  produces  no  output  when  two  signals  of  like 
polarity  are  applied  simultaneously.  However, 
if  only  one  input  signal  is  applied,  an  output 
is  produced. 

Two  combinations  of  circuits  that  can  be 
used  to  form  the  EXCLUSIVE  OR  circuit  are 
show  in  figure  10-13.  For  the  circuit  of  figure 
10-13  (A),  input  signal  A  will  pass  through  the 
OR  and  INHIBITOR  circuits  to  the  output  if  no 
signal  from  the  AND  circuit  reaches  the  in- 
hibitor terminal.  But  if  a  signal  is  applied  to 
input  B,  which  operates  the  AND  circuit,  a 
signal  reaches  the  inhibit  terminal  and  prevents 
any  output.  In  figure  10-13  (B),  two  simulta- 
neous input  signals  will  prevent  an  output  from 
both  of  the  INHIBITOR  circuits,  and  the  OR 
circuit  will  thus  produce  no  output. 

Signals  A  and  B  are  signals  that  occur  si- 
multaneously and  are  alike  for  the  conditions 
of  no  output.  Because  of  this  characteristic, 
the  circuits  can  be  used  to  compare  two  pulse 
trains  and  to  produce  an  alarm  signal  output 
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Figure  10-12. -INHIBITOR  circuits.   (A)  Two 
inputs;  (B)  three  inputs. 
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-Two  forms  of  EXCLUSIVE  OR 
circuits. 


when  the  two  trains  are  not  always  identical. 
In  this  manner,  two  corresponding  circuit  points 
of  two  identical  computers  can  be  constantly  ex- 
amined for  errors. 


PULSE  RESHAPING  CIRCUITS 

Although  reshaping  circuits  do  not,  strictly 
speaking,  perform  a  logic  function,  they  use 
circuits  that  are  classed  as  logic  circuits. 
Their  function  is  the  reshaping  of  pulse  trains 
that  may  have  deteriorated  in  shape  and  ampli- 
tude beyond  further  usability.  As  pulse  trains 
pass  through  various  circuits  of  a  computer,  the 
rise  and  fall  times  of  the  pulses  usually  in- 
crease; the  amplitude  may  decrease;  and  the 
pulses  are  delayed  in  time. 

The  clock  pulses,  which  are  usually  avail- 
able at  several  points  in  the  computer,  are  used 
with  a  reshaping  circuit  to  restore  the  shapes 
of  numerical  or  instructional  information  pulses 
within  the  computer. 

If  the  information  pulses  to  be  reshaped 
occur  at  the  same  time  as  an  available  clock 
pulse,  a  simple  AND  circuit  can  be  used  to 
reshape  the  pulse.  Figure  10-14  (A)  shows 
clock  iDulses  and  deteriorated  pulses  applied 
simultaneously  to  terminals  A  and  B,  respec- 
tively, of  an  AND  circuit.  In  a  properly  de- 
signed circuit,  the  output  is  produced  only  during 
the  time  interval  t^  to  t2.  The  rounded  top  of 
the  output  pulse  can  be  clipped  in  a  succeeding 
amplifier  stage. 
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Figure  10-14, -Block  diagram  of  pulse  reshaping  circuits. 


Instances  will  occur  where  the  deteriorated 
pulses  to  be  reshaped  are  no  longer  in  time 
synchronization  with  the  clock  pulses.  In  these 
cases,  the  circuit  shown  in  figure  10-14  (B) 
can  be  used  to  reshape  the  pulses. 

The  deteriorated  pulses  and  clock  pulses 
are  applied  to  terminals  A  and  B,  respectively. 
The  deteriorated  pulses  pass  through  the  OR 
circuit  and,  together  with  the  clock  pulses, 
cause  an  output  from  the  AND  circuit  during 
the  portion  of  the  time  that  they  occur  simul- 
taneously. 

If  there  were  no  regenerative  (positive) 
feedback  from  the  amplifier  output,  the  output 
would  be  representative  of  only  the  overlap  time 
of  the  deteriorated  and  clock  pulses.  However, 
the  positive  feedback  and  the  clock  pulse  keep 
the  AND  circuit  functioning,  producing  an  input 
to  the  amplifier  until  the  clock  pulse  ends.  This 
produces  an  output  pulse  that  is  identical  to  the 
clock  pulse.  Note  that  this  circuit  allows  a  pulse 
that  is  not  in  exact  time  sequence  with  a  clock 
pulse  to  be  reshaped,  but  there  must  be  some 
overlap   in  the   duration   of  the  two  pulses. 

ARITHMETIC  CIRCUITS 

An  automatic  digital  computer  is  a  vastly 
complicated  machine  with  a  great  many  elec- 
tronic circuits.  Although  the  number  of  cir- 
cuits is  high,  the  variety  is  small.  That  is,  it 


consists  of  a  large  number  of  a  few  types  of 
gate  circuits^  Many  of  the  types  found  in  the 
arithmetic  unit  were  discussed  in  the  preceding 
section  as  logic  circuits.  An  additional  type  of 
logic  circuit  not  previously  discussed,  the  Ec- 
cles-Jordon  multivibrator,  known  as  a  flip-flop 
(FF),  is  in  wide  use  in  the  binary  counters  and 
the  registers  of  the  control  and  arithmetic  units « 
The  following  paragraphs  discuss  how  the 
FF  and  other  logic  circuits  are  combined  to 
form  counters,  registers,  and  adders j  and  how 
they  perform  the  temporary  storage,  addition, 
subtraction,  multiplication,  and  division  func- 
tions of  the  arithmetic  unit. 


FLIP-FLOPS 

In  most  cases,  the  registers  in  the  arithmetic 
unit  and  the  binary  counters  in  the  control  unit 
are  composed  of  FF^s  constructed  with  vacuum 
tubes  or  transistors.  Where  a  register  in  the 
arithmetic  unit  uses  an  associated  binary  coun- 
ter, the  counter  is  also  composed  of  FF's.  The 
basic  functions  of  a  counter  or  register  are  to 
totalize  the  numbers  of  bits  and  to  provide  tem- 
porary storage  for  this  information.  Once  a 
number  of  bits  has  been  fed  into  the  counter  or 
register,  the  information  is  retained  until  the 
circuit  is  cleared  by  a  reset  (clear)  signal  or 
the  power  is  removed  from  the  circuit. 
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Figures  10-15 and  10-16  show.two  FF's,  one 
composed  of  vacuum  tubes  and  the  other  of 
transistors.  Other  devices  that  are  capable  of 
two  states  of  operation  (for  example,  tunnel 
diodes  or  magnetic  core  coils)  can  also  be  used 
in  the  construction  of  FF's.  A  block  diagram 
symbol  commonly  used  to  represent  the  FF  in 
computers  is  also  shown  in  figure  10-15. 

In  the  following  discussion,  it  is  assumed 
that  the  technician  is  familiar  with  the  opera- 
tion and  general  use  of  the  FF  circuit.  (The 


basic  FF  circuit  is  discussed  in  Basic  Elec- 
tronics.) In  digital  computers,  the  FF  circuit 
can  have  several  inputs  and  two  outputs.  The 
circuit  shown  in  figure  10-15  (A)  has  three  in- 
put signals:  a  reset  input,  a  complement  in- 
put, and  a  sei  input.  Their  functions  are  de- 
scribed below. 

A  reset  input  signal  sets  the  stage  to  a  0 
condition  or  clears  the  previous  1  count  if  one 
was  present.  If  several  stages  in  a  counter  are 
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cascaded,  the  reset  signal  is  generally  con- 
nected to  all  stages; they  are  all  reset  to  0  simul- 
taneously. 

The  complement  (trigger)  input  is  applied  to 
both  halves  of  the  FF,  and  a  signal  causes  the 
stages  to  change  from  a  0  to  a  1,  or  vice-versa. 
In  registers,  the  complement  signal  is  generally 
a  single  pulse  that  is  applied  to  all  stages  si- 
multaneously. It  produces  the  I's  complement 
of  the  binary  number  held  by  the  register.  In  a 
counter,  the  complement  input  of  only  the  first 
stage  could  be  used  as  the  signal  input  for  the 
pulses  to  be  counted.  The  signal  and  comple- 
ment inputs  can  also  be  applied  symmetrically 
in  the  plate  or  collector  circuits. 

In  case  the  stage  is  in  the  0  state,  the  set 
input  signal  flips  it  to  the  1  state.  In  most 
counters,  instead  of  using  the  complement 
input,  the  reset  and  set  inputs  of  the  first 
stage  are  paralleled  and  used  for  the  input 
signals. 

The  three  inputs  use.  negative  signals,  to 
cause  a  change  of  state  in  the  FF.  It  is  some- 
times desirable  to  design  the  stage  for  positive 
signals,  but  an  FF  stage  can  be  more  precisely 
controlled  if  it  is  switched  from  a  state  of 
heavy  conduction  than  from  a  cutoff  state-  Note 
that  each  stage  counts  to  a  scale  of  2,  but  indi- 


cates a  maximum  count  of  only  1,  a  0  would 
be  indicated  for  a  second  input  pulse. 

Counters 

Most  large  computers  can  handle  a  maxi- 
mum of  about  34  bits,  the  equivalent  of  a  10- 
digit  decimal  number.  The  maximum  scale  for 
a  binary  counter  is  equal  to  2n,  where  n  is  the 
number  of  FF's.  However,  the  maximum  deci- 
mal eqiuivalent  count  that  the  indicators  will 
show  is  2"^1.  Figure  10-17  shows  four  FF's 
that  make  up  a  binary  counter  capable  of  count- 
ing to  the  binary  equivalent  of  decimal  16.  If 
indicators  are  provided  that  read  in  the  binary 
number  system,  a  count  eq[ual  to  15  in  the 
decimal  system  is  indicated  as  1111.  The  next 
count,  which  is  decimal  16,  changes  all  the 
indicators  to  0. 

The  decimal  positional  coefficients  of  binary 
.1111  are  1,  2,  4,  and  8,  read  from  right  to  left. 
The  least  significant  bit  (LSB)  is  the  last  1. 
For  a  count  of  binary  1,  the  binary  indicators 
would  read  0001;  for  this  reason  the  drawings 
for  binary  counters  and  registers  sometimes 
show  the  input  pulses  applied  to  the  righthand 
side  of  the  chain  and  the  signal  and  count  pro- 
gressing to  the  left.  However,  an  oscilloscopic 
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Figure  10-17,-  Binary  counter  at  a  count  of  1111  (decimal  15). 
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presentation  of  the  input  pulses  will  show  the 
pulse  that  represents  the  LSB  as  the  pulse  which 
is  furthest  to  the  left  on  the  oscilloscope 
screen. 

A  counter  similar  to  the  one  shown  in 
figure  10-17  is  explained  in  detail  in  Basic 
Electronics.  That  explanation  should  be  re- 
viewed before  continuing  with  the  present  dis- 
cussion. 

It  is  easy  to  convert  the  counter  in  figure 
10-17  into  a  step  counter  (fig.  10-18)  by  the 
addition  of  3  AND  gates.  A  step  counter  is  a 
circuit  with  input  and  output  connections  so 
arranged  to  give  a  decreasing  rather  than  the 
normal  increasing  count, 

A  set  input  fed  to  the  counter  circuit  could 
be  used  to  set  up  any  quantity  by  controlling  the 
points  of  set  or  reset.  For  illustration  pur- 
poses a  10  decimal  or  1010  binary  will  be  used. 

'  The  set  input  causes  FF4  and  FF2  to  be  set 
and  FF3  and  FFl  to  be  reset. 

The  AND  gates  have  one  input  coming  from 
the  zero  plate  of  FF3,  FF2,  and  FFl  respec- 
tively. 

With  FFl  reset,  AND  gate  No.  3  has  a  high 
input  coming  into  it  from  the  zero  plate  of  FFl. 
An  input  fed  to  the  ''T"  input  of  FFl  is  also  felt 
at  AND  gate  No.  3.  AND  gate  No.  3  is  qualified 
and  the  signal  passes  through  to  the  input  of 
FF2  and  the  AND  gate  No.  2.  This  AND  gate 
has  a  low  input  from  FF2.  This  signal  comple- 
ments FF2  and  FFl  at  the  same  time,  indicat- 
ing 1001  (binary  equivalent  of  decimal  9)  as 
FFl  goes  from  reset  to  set  and  FF2  goes  from 
set  to  reset* 

The  next  pulse  input  to  FFl  will  not  pass 
through  the  AND  gate,  but  will  change  the  stage 
from  set  to  reset.  Two  pulses  have  caused  the 
indicated  count  of  the  flip-flops  to  go  from  1010 
to  1000;  it  has  counted  down  from  10  to  8  with 
two  pulses. 


Each  input  pulse  keeps  the  counter  counting 
down  one  bit  at  a  time  until  all  flip-flops  indi- 
cate zero.  A  stop  pulse  is  applied  to  keep  the 
counter  from  starting  over  at  15  and  counting 
down. 

An  additional  set  input  pulse  applied  to  the 
counter  would  set  the  counter  to  10  and  count 
down  could  start  again. 

Types  of  Input 

Binary  words  are  fed  into  the  logic  and 
arithmetic  circuits  in  either  of  two  different 
formsp  serial  or  parallel,  or  in  a  combination 
of  the  two.  In  serial  form  the  bits  follow  one 
another  sequentially  on  a  single  input  line«  In 
parallel  form,  all  the  bits  of  the  word  are  ap- 
plied simultaneously  over  a  number  of  paths 
equal  to  the  number  of  bits  in  the  word.  Figure 
10-19  illustrates  both  methods^ 

Each  method  has  advantages  and  disadvan- 
tages. The  method  used  in  a  particular  com- 
puter depends  on  whether  extremely  high  speed 
arithmetic  operations  are  needed  or  whether 
economy  and  machine  simplicity  are  more 
important. 

A  machine  with  serial  operation  is  much 
more  economical.  For  example,  in  the  case  of 
a  counter  or  register,  a  word  representing 
decimal  15  (1111  in  binary)  can  be  handled  by 
four  FF's;  and,  as  V7ill  be  shown  later,  there 
is  no  limit  to  the  word  length  a  serial  adder 
will  handle. 

A  parallel  counter  or  register  'or  handling 
binary  1111  also  requires  four  !b*F's,  but  its 
speed  of  operation  is  four  times  faster  than 
the  speed  of  a  serial  counter  or  register.  How- 
ever, 30  FF's  would  be  required  for  a  parallel 
30-bit  word.  In  a  parallel  adder,  a  separate 
adder  is  required  for  each  bit  of  both  the  addend 
(the  number  that  is  to  be  added  to  another)  and 
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augend  (the  number  to  which  another  is  to  be 
added).  However,  the  addition  is  completed  in 
the  same  time  a  serial  adder  requires  to  add 
one-bit  addend  and  augends.  The  complexity  of 
a  parallel  arithmetic  unit  over  a  serial  unit  is 
multiplied  by  the  word  length. 

Registers 

A  register  is  a  device  that  provides  tem- 
porary storage  of  a  binary  word  during  com- 
putation. Registers  are  composed  of  FF's 
and  are  generally  found  in  the  control  and 
arithmetic  units  of  digital  computers.  There 
may  be  several  in  a  large  computer;  however, 
an  arithmetic  unit  may  contain  only  one  or  two. 
The  number  depends  on  the  amount  and  variety 
of  other  storage  facilities  that  are  included. 
It  is  also  somewhat  dependent  upon  the  speed 
with  which  the  computer  is  designed  to  operate^ 
A  relatively  long  time  is  required  for  readout 
of  a  word  from  a  magnetic  drum  memory;  a 
shorter  readout  time  is  possible  with  magnetic 
core  matrix  and  sonic  delay  line  type  memory 
units.  Generally,  one  or  more  arithmetic  reg- 
isters can  be  used  to  advantage  in  speeding  up 
the  computation. 

Remember  that  a  word  is  a  group  of  pulses; 
each  pulse,  or  lack  of  one,  represents  a  bit; 
each  bit  represents  a  binary  digit-  of  1  or  0. 
The  chain  of  bits  can  be  of  almost  any  length; 
the  niaximum  is  usually  about  34  bits.  This 
group  of  pulses  at  the  input  unit  can  represent 
instructions,  constants,  and  variables  for  the 


problem.  In  the  actual  arithmetic  circuits,  the 
pulse  chains  that  represent  the  constants  and 
variables  for  the  problem  are  present.  The 
instruction  portion  of  the  word  is  used  to  pro- 
gram the  computer. 

STORAGE  REGISTER.— A  storage  register 
is  used  to  store  a  word  temporarily.  Storage 
registers  consist  of  a  group  of  FF's  capable 
of  storing  the  maximum  word  length  expected; 
they  operate  in  the  same  fashion  as  counter 
FF's.  Figure  10-20  represents  a  storage  reg- 
ister v'hich  is  capable  of  handling  a  four-bit 
word.  The  lower  group  of  FF's  comprise  the 
.register,  and  the  upper  group  form  an  asso- 
ciated counter.  Between  the  two  is  a  group  of 
AND  circuits.  Note  that  the  input  to  the  counter 
is  in  serial  form  and  the  input  to  the  register 
is  in  parallel  form;  therefore,  it  also  forms  a 
serial  to  parallel  converter  for  the  word.  (The 
counter  is  included  in  the  set  because  of  this 
function  as  a  converter.)  First,  the  word  is 
applied  to  the  counter.  Later  a  read  pulse  is 
applied  to  the  AND  circuits.  If  the  read  pulse 
and  the  voltage  at  the  1  output  of  a  particular 
counter  FF  agree  in  voltage  levels,  a  1  pulse 
is  transmitted  to  the  corresponding  register 
FF.  No  signal  is  transmitted  to  a  register  FF 
if  the  1  output  of  the  corresponding  counter  FF 
is  at  a  0  voltage  level,  or,  in  any  case,  until 
there  is  a  read  pulse  applied. 

Each  register  FF  can  store  a  signal  bit, 
representing  a  1  or  0.  Note  that  at  the  same 
time  a  1  is  represented  by  a  1  level  of  voltage 
at  the  1  output  terminal,  a  0  voltage  level  is 
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Figure  1 0- 19 > —Examples  of  serial  and  parallel  inputs. 
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Figure  10-20,— A  four-bit  register  and  associated  counter. 
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represented  by  the  0  output  terminal.  In  other 
words,  if  a  1  output  represents  A,  the  0  output 
represents  A.  The  output  from  the  lower  FF's 
(fig.  10-20)  might  be  applied  to  the  augend  or 
addend  terminals  of  a  parallel  adder  circuit, 
the  other  word  being  supplied  by  similar  means. 
If  both  the  1  and  0  leads  are  connected  to  other 
circuits,  the  condition  is  known  as  "double  lead 
transfer''  of  information. 

An  extra  bit  is  included  in  an  information 
word  to  indicate  the  sign  of  the  binary  number. 
A  three-bit  word  such  as  -hIIO  would  be  fed  into 
the  counter  or  register  as  0110,  where,  the  first 
0  (MSB)  would  indicate  a  positive  number.  A 
negative  110  would  be  1110.  Therefore,  the  cir- 
cuits that  handle  signed  words  must  have  an 
extra  FF  to  handle  the  sign  bit. 

A  storage  register  and  serial  to  parallel 
converter  that  does  not  use  an  associated  coun- 
ter are  shown  in  figure  10-21.  Delay  lines  (D) 
are  used  in  this  instance  to  provide  the  con- 
version from  serial  to  parallel.  Each  delay  line 
introduces  a  delay  equal  to  the  input  pulse 
spacing.  Therefore,  the  first  input  pulse  (the 
one  on  the  left)  arrives  at  x\4  at  the  same  in- 
stant that  the  last  bit  pulse  is  applied  atAl. 
The  input  pulse  spacing  is  the  same  as  that  of 
the  clock  pulses  for  serial  form.  Therefore 
the  read  pulse  would  be  taken  from  the  clock, 
but  it  would  not  be  applied  to  the  AND  circuits 


before  the  last  input  pulse  was  applit?d  to  Al. 
With  the  exception  of  the  delay  line  feature, 
the  circuit  is  the  same  as  the  one  in  figure 
10-20. 

SHIFT  REGISTER. ~A  shift  register  is  a 
storage  register  in  which  the  stored  number 
can  be  shifted  left  or  right  with  a  shift  pulse. 
(See  fig.  10-22.) 

The  shift  pulses  are  applied  continually,  and 
they  have  the  same  spacing  as  the  bits  of  the 
word.  But  since  the  FF  would  be  upset  if  a 
shift  pulse  and  a  bit  pulse  occurred  simul- 
taneously, the  shift  pulse  is  applied  midway 
between  bit  pulses.  The  FF's  are  so  coupled 
that  any  particular  one  is  set  to  a  1  state  only 
if  the  preceding  one  was  reset  to  0  by  the  shift 
pulse«  The  delay  lines  (which  may  be  RC  cir- 
cuits) have  a  delay  that  is  only  a  small  portion 
of  the  spacing  between  pulses.  The  operation  of 
the  shift  register  is  discussed  in  the  following 
paragraphs. 

Assume  that  the  binary  word  1101  (decimal 
13)  is  to  be  stored.  The  first  1  bit  is  applied 
and  sets  FFl  to  1.  This  does  not  affect  FF2. 
A  shift  pulse  then  occurs  that  resets  (clears) 
FFl  to  0;  and  FF2  receives,  after  a  short  de- 
lay, a  pulse  from  FFl  that  sets  it  to  1.  Then  the 
second  1  bit  is  applied  to  FFl,  setting  it  to  1 
again.   Now  both  FFl  and  FF2  are  set  to  1;  and 
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Figure  10-21. —Storage  register  using  delay  lines. 
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another  shift  pulse  occurs,  resetting  them  to 

0.  Shortly  thereafter,  FF2  and  FF3  are  set  to 

1.  The  next  bit  in  the  word  is  a  0  and  has  no 
effect  on  FFl.  The  following  shift  pulse  resets 
FF2  and  FF3  to  0;  later,  FF3  and  FF4  are  set 
to  1.  FFl  and  FF2  now  read  0.  The  last  bit 
sets  FFl  to  1.  Shift  pulses  are  stopped  at  this 
point,  and  binary  word  1101  has  been  stored. 

The  application  of  four  additional  shift  pulses 
causes  the  stored  word  to  be  read  out  the  left 
side  of  the  register.  The  contents  can  be  read 
out  to  additional  FF  stages,  to  the  memory  unit, 
or  to  adder  circuits.  The  output  might  also  be 
returned  to  the  input,  through  pulse  reshaping 
amplifiers,  to  form  a  dynamic  (circulating) 
type  register. 

If  the  register  contains  many  more  stages 
than  there  are  bits  in  the  stored  word,  the 
stored  word  can  be  shifted  to  the  left  and  its 
changing  value  doubled  by  each  successive  shift. 
For  example,  if  the  word  1101  (decimal  13)  is 
shifted  to  the  left  by  1  bit,  the  register  will  read 
11010  (decimal  26).  If  11010  is  shifted  to  the 
left  again,  the  registerwill read  llOlOO  (decimal 
52).  Therefore,  each  left  shift  multiplies  the 
register  word  by  binary  10  (decimal  2).  Note 
that  the  decimal  point  location  in  this  par- 
ticular register  does  not  shift.  In  this  case,  it 
remains  at  the  input  terminal,  or  to  the  right 
of  the  last  stored  bit. 

Additional  stages  must  be  switched  into  the 
right-hand  side  of  the  register  before  the  word 
1101  can  be  shifted  to  the  right.  Assume  that 
1101  is  stored  and  it  is  desired  to  shift  it  to  the 
right.  The  decimal  point  is  fixed  at  the  input 
terminal  point.  Now,  additional  FF's  are 
switched  into  the  right  side  of  the  register,  and 
a  shift  pulse  is  applied.  The  register  will  now 
read   110.1  (decimal  6.5).    Thus  the  stored 


word-has  been  divided  by  binary  10.  Another 
shift  pulse  would  produce  11.01  (decimal  3.25). 

ACCUMULATOR. -Of  the  various  types  of 
registers  found  in  an  automatic  digital  computer, 
the  type  which  is  most  important  has  the  capac- 
ity to  store  a  word,  then  receive  additional 
words  and  sum  the  total.  A  register  with  these 
features  is  defined  as  an  accumulator.  It  will 
most  likely  also  incorporate  left  and  right  shift- 
ing features  and  be  capable  of  dynamic  operation. 
It  must  be  able  to  provide  this  additional  fea- 
ture while  handling  the  maximum  computer  word 
length. 

Figure  10-23  presents  a  simplified  block  dia- 
gram of  a  serial  arithmetic  unit  and  indicates 
the  importance  of  the  accumulator.  The  accu- 
mulator can  receive  or  send  information  to  the 
memory  unit;  the  stages  of  the  shift  register 
can  be  addedto  the  accumulator  to  form  a  double 
length  accumulator  during  multiplication  and 
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Figure  10-23. —Simplified  block  diagram  of  a 
simple  serial  arithmetic  unit. 
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division;  and  the  complement  register  can  be 
complemented  and  its  contents  added  to  the  con- 
tents of  the  accumulator.  The  importance  of  the 
relationship  displayed  by  this  block  diagram  will 
become  clear  during  a  discussion  of  adders  und 
the  ccjiuputatioual  processes. 

ADDERS 

It  has  already  been  pointed  out  that  a  coun- 
ter can  total  the  number  of  pulses  in  a  woxd  and 
store  the  word  teiupcirarily.  It  was  also  men- 
tioned that  the  accumulator  is  very  fle>n;ble  in 
this  respect;  it  can  receive  several  words,  add 
them,  shift  them  right  or  left,  and  store  them. 
However,  the  counter  and  the  accumulatoa^  are 
limited  in  the  word  lengths  they  can  handle  or 
store.  A  serial  adder  has  no  word  length  imita- 
tions; it  is  limited  only  by  the  storage  csi^acity 
of  the  memory  unit. 

These  adder  units  do  not  contain  new  kinds 
of  circuits;  they  are  made  up  of  the  basic  logic 
circuits  that  have  already  been  discussed. 

Serial  Adders 

The  half  adder  is  the  basic  adder  circuit  for 
binary  addition.  It  is  called  a  half  adder  because 
it  performs  only  the  lowest  order  of  additiaan— 
it  has  no  input  terminal  for  a  carry.  Remem- 
ber, a  carry  (C)  is  generated  when  1  and  1  are 
added  to  given  a  sum  (S)  of  0,  producing  aCof  1. 
Figure  10-24  is  the  block  diagram  and  inpait/ 
output  table  for  a  half  adder. 

Notice,  in  figure  10-24,  that  the  S  (sum) 
output  is  in  the  1  state  only  when  A  and  B  are 
unlike.  This  is  expressed  by  the  equation  S  =^ 
A*B  +  AB'^  wher^  A'  and  B'  have  the  same 
meaning  as  A  and  B.    This  is  the  EXCLUSIVE 
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Figure  10-24.— Half  adder  block  diagram  and 
input/ output  table. 

ORfunction  discussed  earlier,  andean  be  mech- 
anized as  shown  in  figure  10-25. 

Assume  that  A  =  11  and  B  =  101.  The 
first  t%vo  bits  of  each  word  are  applied  si- 
multaneously and  produce  a  1  output  from  the 
OR  and  AND  circuits,  but  the  S  output  is  0  be- 
cause of  the  inhibit  action.  The  1  from  the  AND 
circuit  is  the  C  output.  The  next  set  of  bits, 
a  1  and  a  0,  produce  an  S  output  of  1«  The  last 
set  of  bits,  a  0  and  a  1,  produce  an  S  output  of 
1.  Checking  the  S  output,  the  result  is  seen 
to  be  110,  with  a  C  output  of  1.  This  could  be 
considered  a  wrong  answer;  but,  if  the  carry 
could  be  utilized  during  the  addition  process, 
the  correct  answer  of  1000  would  be  produced. 

To  utilize  the  carry  during  the  addition 
process,  two  half  adders  and  a  delay  line  can 
be  employed  as  shown  in  figure  10-26,  This 
combination  is  known  as  a  full  adder.  Each  half 
adder  (fig.  10-26)  consists  of  an  EXCLUSIVE 
OR  circuit. 

The,  first  two  1  bits  of  A  and  B  produce  only 
a  CI  carry  of  1  from  the  first  half  adder,  and 
SI  is  0.  CI  is  delayed  by  an  amount  equal  to 
the  bit  spacing  before  being  applied  to  the  sec- 
ond half  adder.  The  second  set  of  A  and  B  bits 
are  a  1  and  a  0,  respectively.  This  results  in 
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Figure  10-25. -P=^lf  adder  (EXCLUSIVE  QH)  circuit. 
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an  SI  of  1  and  CI  of  1  being  applied  to  the  sec- 
ond half  adder,  producing  an  S  output  of  0  and 
a  C  ojutput  of  1«  This  1  of  the  C  output  is  fed 
back,  delayed,  and  applied  to  the  second  half 
adder*  At  the  same  time,  an  SI  output  of  1  is 
produced  in  the  first  half  adder  and  applied  to 
the  second  half  adder.  This  results  in  another 
0  at  the  S  output  and  a  1  at  the  C  output.  Now 
this  C  is  dielayed  and  applied  to  the  second  half 
adder  again.  A  and  B  are  0  at  this  time,  and 
the  second  half  adder  receives  an  SI  of  0.  This 
causes  the  second  half  adder  to  produce  an  S 
output  of  1  and  a  C  output  of  0.  The  result  of 
the  addition  is  now  correct: 

A  =  11 
B  =  101 
S  =  A  +  B  =  1000 
Note  that  this  is  strictly  arithmetic  addition 
of  binary  numbers  11  and  101,  not  Boolean 
algebra  addition. 


Parallel  Adders 

Parallel  addition  is  used  where  computa- 
tional speed  is  important  or  for  adding  binary 
coded  decimal  (BCD)  words.  Figure  10-27 
shows  the  block  diagram  of  a  parallel  adder, 
which  is  nothing  more  than  four  full  adders  with 
parallel  Inputs  and  the  carry  applied  serially 
between  stages. 

Assume  that  two  decimal  numbers,  3471  and 
1318,  are  to  be  added  as  BCD  nunibers,  using 
the  8421  code  for  conversion  into  BCD.  The 
decimal  3471  would  become 
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The  bits  in  each  group  Al,  Bl,  etc,,  are 
applied  serially  to  the  correspondingly  des- 
ignated terminals^  but  f^^ch  group  is  applied 
simultaneously.  The  Cin  comes  from  a  pre- 
vious adder^  the  C4  and  the  sums  would  be  A 
or  B  inputs  to  a  higher  order  adder  if  it  were 
necessary  to  add  three  decimal  numbers.  This 
adder  could  also  be  used  to  add  two  four-bit 
pure  binary  words  or  for  the  parallel-bit  addi- 
tion of  four  serial  words. 

One  point  needs  clarification.  It  was  as- 
sumed that  each  partial  carry  was  produced 
with  no  delay  between  bit  input  and  carry  out- 
put. This  cannot  be  achieved  in  practice; 
therefore,  the  A  and  B  inputs  down  the  chain 
must  be  delayed  enough  to  allow  the  respective 
carry  to  appear  at  the  time  the  A  and  B  inputs 
are  applied  down  the  chain. 

Adder-Subtractor 

An  arrangement  of  logic  circuits  is  possible 
that  will  perform  either  addition  or  subtrac- 
tion. The  half  adder-subtractor  form  of  such  a 
group  is  shown  in  figure  10-28.  It  is  com- 
posed of  one  AND  gate,  two  INHIBITOR  gates, 
and  one  OR  gate,  A  carry  is  generated  by  the 
AND  circuit  and  used  during  addition.  During 
subtraction  of  binary  numbers  a  case  occurs 
where  there  is  a  borrow  of  1.    This  can  be 


borrowed  from  the  output  of  one  of  the  INHIBI- 
TOR circuits. 

Two  half  adder-subtractor  circuits  can  be 
used  to  form  a  full  adder-subtractor,  with  an 
additional  OR  circuit  and  a  delay  line  having  a 
delay  equal  to  bit  spacing  in  the  words,  as 
shown  in  figure  10-29.  Addition  uses  the  carry 
output  of  the  first  half  adder  and  the  feedback 
from  the  second  one  for  application  to  the  OR 
circuit.  During  subtraction,  the  borrow  output 
of  the  first  half  adde*^-sublractor  is  applied,  via 
the  OR  circuit  and  delay  line,  to  the  second 
half  adder-subtractor^  and  the  borrow  from  the 
second  one  is  fed  back  to  the  first  one. 

COMPUTATION 

The  actual  computational  details— addition, 
subtraction,  multiplication,  and  division— vary 
from  computer  to  computer  because  different 
models  have  different  circuitry  in  the  arith- 
metic, memory,  control,  and  output  units.  The 
registers  and  adders  will  also  vary  in  different 
models.  Therefore,  since  it  is  impossible  to 
describe  all  circuit  variations  and  the  ways  that 
they  function,  only  a  genera]  description  of  pos- 
sible computational  processes  will  be  given. 

Addition 

The  general  idea  and  methods  of  addition 
should  be  clear  at  this  point.    A  word,  called 
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Figure  10-28. —Half  adder-subtractor  and  input/output  table  for  addition  and  subtrrtction. 
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Figure  10-29. -Full  adder- subtracter ,  with  waveforms  for  the  subtraction  of  decimal  3  from 

decimal  17> 


the  augend,  is  taken  from  the  memory  and  put 
into  a  register,  generally,  the  accumulator.  A 
second  word,  the  addend,  is  taken  from  the 
memory  and  added  to  the  augend.  The  result 
is  stored  in  the  accumulator,  sent  back  to  the 
memory,  or  used  for  addition  to  another  wordv 
The  adders  will  be  used  for  words  whose  length 
exceeds  the  accumulator's  capacity. 

Subtraction 

Subtraction  can  be  performed  by  comple- 
menting the  addend  and  adding  it  to  the  augend. 
Registers  generally  have  provisions  for  com- 
plementing their  contents.  Some  computers  use 
the  I's  complement,  which  is  found  by  substitut- 
ing a  1  for  each  Oand  a  0  for  each  1  in  the  digits 
(bits)  of  the  binary  number;  others  use  the  2's 
complement.  The  adder-subtractor  can  also  be 
used  to  find  the  difference  between  two  words. 

Multiplication 

Multiplication  is  really  repeated  addition, 
shifting  left,  or  a  combination  of  both.  The 
accumulator  is  usually  a  register  whose  con- 
tents can  be  shifted  left  or  right;  or  a  second 
shift  register  can  be  used,  and  the  accumula- 
tor can  be  used  to  store  the  result.  Circuitry 


is  provided  to  count  the  number  of  additions, 
which  will  be  equal  to  the  number  of  bits  in  the 
multiplier. 

Division 

In  about  the  same  manner  that  multiplica- 
tion is  accomplished  by  repeated  addition  and 
shifting  left,  division  is  performed  by  repeated 
subtraction  and  shifting  right.  In  case  the 
last  subtraction  results  in  a  negative  remainder, 
this  is  detected  by  special  circuitry;  and  the 
last  subtracted  amount  is  restored.  The  sub- 
traction part  of  the  division  process  can  also 
be  done  by  complementing  and  adding. 

A  SAMPLE  ARITHMETIC  UNIT 

The  primary  function  of  the  arithmetic  unit 
as  previously  mentioned  is  to  perform  the  mathe- 
matical operations  dictated  by  the  program. 
These  operations  are  usually  programed,  utiliz- 
ing methods  that  allow  them  to  be  manipulated 
arithmetically.  The  distinguishing  characteris- 
tic of  arithmetic  operations  lies  in  .he  Uct  that 
numerical  quantities  form  the  elements  of  the 
calculation.  The  arithmetic  unit  also  performs 
operations  that  are  not  usually  considered  to  be 
arithmetic,  such  as  comparing  numbers,  shift- 
ing right  or  shifting  left. 
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Digital  computers  are  usually  designed  to 
perform  all  operations  by  modifications  of  the 
addition  process.  The  following  paragraphs 
def^cribe  .  lu  basic  requirements  of  an  arith- 
metic unit  and  develop  the  logic  necessary  for 
its  primary  operations.  The  arithmetic  unit  de- 
scribed performs  all  of  its  operations  by  addi- 
tion. 

The  requirements  of  an  arithmetic  unit  are 
described  with  reference  to  the  block  diagram 
in  figure  10-30.  The  unit  shown  is  capable  of 
adding,  subtracting,  and  multiplying.  The  num- 
ber of  additional  elements  that  would  be  re- 
quired for  division  make  it  impractical  to  show 
tne  divide  operation.  However,  the  requirements 
for  division  are  discussed,  making  it  fairly  easy 
to  visualize  what  additional  components  would  be 
necessary  to  perform  the  operation. 

The  block  diagram  shows  a  four -bit  parallel 
adder,  five  registers,  a  complementing  network, 


an  overflow  detector,  a  cycle  counter,  a  timing 
pulse  generator,  and  a  control  network.  The 
timing  generator  is  not  a  physical  part  of  the 
arithmetic  unit;  it  is  included  here  to  help 
clarify  the  way  that  a  sequence  of  steps  re- 
quired to  perform  an  arithmetic  operation  is 
controlled. 


Adders 

The  adders  used  in  this  unit  are  full  adders. 
Each  adder  is  designed  to  accept  the  addend, 
augend,  and  a  carry  from  the  previous  order  to 
produce  a  sum  and  a  carry  output. 

Registers 

The  registers  contain  all  the  information 
necessary  for  a  given  arithmetic  operation  and 
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Figure  10-30. —Sample  arithmetic  unit  block  diagram. 
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for  storing  the  result  of  the  operation.  The  unit 
shown  uses  five  registers:  the  M,  A,  B,  C,  and 
D  registers.  All  information  taken  from  the 
memory  passes  through  the  M,  or  main,  regis- 
ter.  The  M,  A,  and  B  registers  are  used  for 
the  add  and  subtract  operations;  multiplication 
operations  use  all  five  registers.  The  transfer 
gates  used  to  convey  information  from  one  reg- 
ister to  another  are  not  shown  on  the  diagram 
since   they   do  not  directly  affect  the  logic. 

Complementing  Network 

A  number  is  applied  to  the  adder  in  either 
its  true  or  its  complemented  form,  depending 
upon  the  arithmetic  operation  being  performed. 
Figure  10-31  shows  a  simple  complementing 
network.  In  a  sophisticated  complementing 
register  one  network  is  needed  for  each  bit  in 
the  word» 

The  circuit  consists  of  two  AND  gates  and 
an  OR  gate.  The  true  and  complement  inputs 
determine  whether  or  not  the  information  bit 
contained  in  the  flip-flop  is  complemented.  A 
true  input  applied  to  GA2  will  allow  an  output 
of  1  from  the  complementer  if  the  flip-flop  is 
in  the  one  state.  If  the  flip-flop  is  in  the 
zero  state  when  the  complement  input  is  pre- 
sent, there  is  an  out.iut  from  GA3,  indicating  a 
binary  one.  The  conditions  for  a  true  or  a  com- 
plement input  are  determined  by  the  control 
gates  for  the  operation  being  performed. 


Overflow  Detector 

The  overflow  detector  provides  an  indication 
when  the  result  of  an  arithmetic  operation  ex- 
ceeds the  word  length  the  unit  is  capable  of 
handling.  The  word  length  of  this  sample  unit 
is  four  bits.  If  the  sum  of  two  numbers  has 
more  than  four  bits,  the  overflow  detector  pro- 
vides an  output  which  can  be  used  to  give  an 
alarm  or  stop  a  sequence  of  operations.  The 
logical  operation  of  the  overflow  detector  when 
addition  and  subtraction  are  performed  by  the 
sample  unit  is  discussed. 


Cycle  Counter 

Multiplication  and  division  can  be  accom- 
plished by  a  sequence  of  additLons^  Each  step 
in  the  sequence  is  called  an  iteration,  and  the 
cycle  counter  keeps  track  of  the  number  of 
iterations.  In  the  unit  shown,  the  cycle  counter 
is  a  down  counter.  At  the  beginning  of  the  mul- 
tiplication operation,  the  .  counter  is  set  to  the 
number  of  add  cycles  required  to  complete  the 
operation^  At  the  completion  of  each  add  cycle, 
the  count  in  the  counter  is  reduced  by  one.  De- 
coded outputs  are  taken  from  the  counter  and 
applied  to  control  gates  so  that  a  completed 
operation  is  indicated.  Other  gates  are  con- 
trolled by  the  cycle  counter  during  the  multiply 
operation  (as  is  seen  in  the  discussion  of  the 
logic). 


FLIP-FLOP 


TRUE 


COMPLEMENT 


GA2 


6A3 


GAI 


FF  +  FF 


Figure  10-31. -Complementing  network. 
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Timing  Pulse  Generator 

The  timing  pulses  for  this  sample  arith- 
metic unit  are  generated  by  a  ring  counter  syn- 
chronized with  the  basic  timing  of  the  computer. 
The  counter  initiates  the  transfer  shift,  clear, 
and  other  necessary  commands  in  a  definite 
order  so  that  the  desired  arithmetic  operation 
is  performed.  A  ring  counter  is  useful  here 
because  the  counter  generates  only  one  high 
output  at  a  time  from  its  stages.  Each  output 
can  initiate  a  separate  operation.  A  four-stage 
ring   counter   is  illustrated  in  figure  10-32. 

The  timing  chart  in  figure  10-32  shows  that 
flip-flops  1,  2,  3,  and  4  are  set  to  the  one  state 
sequentially.  All  of  the  gates  shown  perform 
the  AND  function.  Initially  FFl  is  set  to  the 
one  state  while  2,  3,  and  4  are  in  the  zero  state. 
The  output  from  the  one  side  of  FFl  is  fed  back 
to  the  zero  input  gate  of  FFl  and  forwarded  to 
the  one  input  gate  of  FF2.  The  first  clock  pulse 
through  these  gates  sets  FF2  to  the  one  state 
and  resets  FFl  to  the  zero  state.  The  second 
clock  pulse  sets  FF3  to  the  one  state  and  resets 
FF2.  The  third  clock  pulse  sets  FF4  and  re- 
sets FF3.  The  one  output  of  FF4  is  applied  to 
the  one  input  gate  of  FFl,  so  that  the  fourth 
clock  pulse  sets  FFl  and  resets  FF4,  complet- 
ing the  cycle. 

Th(^  timing  pulse  generator  used  in  the  sam- 
ple unit  is  shown  in  figure  10-33.  The  ccmter 
is  a  ten-state  device  used  to  generate  i.^ae 
pulses,  numbered  tl  through  t9.  The  output  of 
the  first  stage  is  not  used.  The  design  of  this 


cLoc^ 

PULSE' 


GATE  1  SET 


GATE  3 


device  allows  the  use  of  either  a  complete 
sequence  initiated  by  tl  and  terminated  by  t9 
or  only  the  t6  through  t9  portion  of  the  sequenct^. 
The  complete  cycle  is  called  a  major  cycle;  the 
abbreviated  count,  a  minor  cycle.  The  gates 
controlling  the  major  and  minor  cycles  are 
shown  in  figure  10-33.  The  output  of  FFl  is 
applied  to  either  FF2  or  FF7,  depending  upon 
whether  a  major-cycle  or  a  minor-cycle  control 
pulse  is  present.  If  the  output  of  FFl  is  applied 
to  FF2,  the  complete  count  is  generated.  If  the 
output  of  FFl  is  applied  to  FF7,  the  partial 
count  is  generated.  Minor  cycles  are  useJ  for 
each  successive  addition  or  subtraction  in  mul- 
tiplication and  division  operations  which  do  not 
require  the  complete  add  or  subtract  sequence 
of  operation. 

Instructions 

The  sample  arithmetic  unit  has  the  following 
four  instructions: 

1 .  Transfer-clear* 

2.  Add. 

3.  Subtract. 

4.  Multiply. 

Each  instruction  is  generated  by  the  control 
unit.  For  the  discussion  which  follows,  it  is  as- 
sumed that  the  computer  is  a  single  address  de- 
vice in  which  the  instruction  word  consists  of  the 
command  and  thememorylocationof  one  number 
upon  which  an  arithmetic  operation  is  to  be  per- 
formed. Each  of  the  instructions  is  explained 
in  terms  of  both  the  block  diagram  andthe  logic. 


GATE  5  GATE  7 
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Figure  10-32 . —Four-stage  ring  counter  and  timing  chart. 
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Figure  10-33. —Timing  pulse  generator. 


TD.  586 


It  is  impractical  to  show  all  of  the  gates  required 
for  each  operation,  but  the  essential  gates  are 
shown.  As  soon  as  an  instruction  is  given,  it  is 
executed  automatically  in  the  arithmetic  unit  by 
the  arithmetic  timing  pulses, 

Transfer-Clear 

The  purpose  of  this  operation  is  to  extract 
a  number  from  the  memory  and  place  it  in  the 


arithmetic  unit.  Specifically,  the  number  is 
placed  in  the  A  register.  If  the  number  is  posi- 
tive, the  magnitude  bits  are  transferred  to  the  B 
register  in  their  true  form;  if  it  is  negative,  the 
magnitude  bits  are  transferred  to  the  B  register 
complemented.  In  this  computer,  the  most  signi- 
ficant bit  of  the  number  is  the  sign  bit.  If  the 
sign  bit  is  zero,  the  number  is  positive;  if  the 
sign  bit  is  one,  the  number  is  negative.  For 
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example,  a  plus  seven  is  written  0111;  minus 
seven  is  written  1111. 

The  reason  for  placing  the  contents  in  the  B 
register  can  be  seen  by  referringto  figure  10-30. 
The  two  inputs  to  the  adder  are  the  contents  of 
the  A  register  and  the  contents  of  the  M  regis- 
ter applied  through  the  complementing  network. 
The  transfer-clear  instruction  places  the  first 
number  in  the  arithmetic  unit.  When  an  add, 
subtract,  or  multiply  instruction  is  generated, 
the  second  number  is  extracted  from  the  memory 
and  placed  in  the  M  register.  All  operations 
are  done  by  addition.  The  contents  of  the  B  reg- 
ister are  transferred  to  the  A  register  to  be- 
come an  adder  input.  The  B  register  is  cleared, 
and  the  sum  or  difference  is  transferred  back 
into  the  B  register.  If  successive  iterations  are 
required,  the  transfer  from  the  B  register  to  the 
A  register  and  the  placing  of  the  adder  contents 
in  the  B  register  are  repeated  as  many  times 
as  required. 

In  order  to  follow  the  logic  of  the  operational 
steps,  refer  to  figure  10-34.  The  transfer-clear 
instruction  is  essentially  an  add  operation.  No 
other  number  is  in  the  arithmetic  unit  at  this 
time;  hence  the  number  extracted  from  the 
memory  is  adde  J  to  0000,  and  the  sum  is  placed 
in  the  B  register.  The  operational  steps  are 
synchronized  to  the  timing  pulses  shown  in 
figure  10-33,  as  follows: 

1.  At  tl  time  the  transfer-clear  level  is 
generated  by  the  control  unit.  This  portion  of 
the  operation  is  not  shown.  An  instruction  level 
is  a  pulse  that  remains  present  for  the  entire 
operational  sequence.  This  level  is  applied  to 
the  appropriate  gates  in  the  arithmetic  unit. 
They  are  pointed  out  as  the  explanation  pro- 
gresses. 

2.  At  t2  time  the  add-subtract  flip-flop  is 
set  to  the  zero  state.  The  transfer-clear  level 
is  on  OR  input  gate  63.  The  output  of  this  gate 
is  an  input  to  gate  20.  When  t2  occurs,  AND 
gate  20  sets  the  add-subtract  flip-flop  to  the 
zero  state.  The  t2  pulse  is  also  applied  to  the 
zero  inputs  of  all  the  flip-flops  in  the  M  regis- 
ter, clearing  it.  This  logic  is  not  shown  in  the 
diagram. 

3.  At  t3  time,  a  number  is  extracted  from 
the  memory  and  placed  in  the  M  register.  The 
logic  for  this  operation  is  not  shown.  The  ad- 
dress of  the  extracted  number  is  a  part  of  the 
instruction  word  generated  by  the  control  unit. 
When  the  number  is  extracted  and  placed  in  the 
M  register,  the  sign  bit  is  sampled  to  deter- 
mine the  polarity  of  the  number^  If  the  number 


is  negative,  the  magnitude  bits  are  comple- 
mented. The  sign  bit  is  contained  in  M4,  the 
most  significant  flip-flop.  The  one  side  output 
of  M4  is  applied  to  gate  2  of  the  complementing 
unit  CM4  and  the  zero  output  is  applied  to  gate 
1.  If  flip-flop  M4  is  in  the  zero  state,  there  is  no 
output  from  AND  gate  1,  since  the  t2  pulse  has 
set  the  add-subtract  flip-flop  to  the  zero  state. 
Consequently  there  is  no  output  from  gate  9.  If 
'  M4  is  in  the  one  state  (representing  a  negative 
number),  gate  2  functions,  allowing  an  output 
from  gate  9.  The  output  of  gate  9  activates  gate 
61,  producing  an  input  to  gate  62.  Gate  62  drives 
AND  gate  6 5 A.  The  other  input  to  gate  65 A  is 
high  for  all  instructions  except  multiply  since  it 
is  driven  by  an  inverter.  The  output  of  gate  65A 
drives  gates  3,  5,  and  7  plus  an  inverter.  The 
output  of  the  inverter  is  applied  to  gates  4,  6, 
and  8.  Therefore,  the  true  level  is  generated 
whenever  there  is  no  output  from  gate  65A, 
CMg,  CM2,  and  CMi  follow  the  information  in 
M3,  M2,  and  Ml.  If  there  is  an  output  from 
gate  65A,  the  true  sides  of  the  complementing 
stages  are  inhibited  and  the  complementing  side 
is  activated.  The  outputs  from  CM3,  CM2,  and 
CMi  are  applied  to  the  adders  through  gates  15, 
16,  and  17,  which  are  multiply  control  gates  that 
are  enabled  by  the  mul-div  control  flip-flop. 
Pulse  t2  sets  this  flip-flop  to  the  one  state. 
The  flip'flop  remains  in  the  one  state  during  the 
add  and  subtract  operations.  Because  of  the 
presence  of  the  transfer-clear  level  at  gate  13, 
gate  14  would  be  enabled  if  the  sign  bit  were  a 
one« 

4.  Pulse  t4  is  not  used  during  this  instruc- 
tion. 

5.  Pulse  t5  is  not  used  during  this  instruc- 
tion. 

6.  At  t6  time,  the  sign  and  magnitude  bits 
are  transferred  from  the  B  register  to  the  A 
register.  The  t6  pulse  is  applied  to  gates  23 
through  26.  The  transfer-clear  level  is  applied 
to  gate  23  through  OR  gate  22.  If  any  flip-flop 
in  the  B  register  contains  a  one,  t6  will  trans- 
fer it  to  the  associated  flip-flop  in  the  A  regis- 
ter, CC  =  4,  a  decoded  output  from  the  cycle 
counter,  is  present  when  the  cycle  counter  is 
at  four#  During  the  transfer-clear  operation, 
the  cycle  counter  is  at  zero,  making  the  output 
of  its  associated  inverter  true*  Although  there 
is  no  information  present  in  the  B  register,  the 
add  process  is  still  performed.  The  contents 
of  the  M  register  are  added  to  all  zeros. 

7.  At  t7,  the  B  register  is  cleared  by  OR 
gate  86. 
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8.  At  t8  time  the  sum  outputs  of  the  adders 
are  transferred  into  the  B  register  by  way  of 
transfer  orates  33,  35,  37,  and  39.  The  sum 
outputs  of  Ad4,  Ad3,  Ad2,  and  Ad^  are  applied 
to  these  gates,  respectively.  The  presence  of 
tS  at  gate  40  enables  these  gates  to  transfer 
the  adder  bits  to  the  B  register, 

9.  At  t9  time,  the  A  register  is  cleared  and 
the  transfer-clear  operation  is  eomplete* 

Add 

The  operation  of  the  sample  unit  during  the 
add  instruction  is  essentially  the  same  as  dur- 
ing the  transfer-clear  operation.  The  steps  in 
both  sequences  are  alike  except  that  the  add 
level  is  generated  at  tl  and  the  control  gates 
that  were  actuated  by  the  transfer -clear  level 
are  actuated  by  the  add  level.  To  add,  extract 
the  number  from  its  storage  location  and  place 
it  in  the  M  register.  Add  this  number  to  the 
number  placed  in  the  B  register  during  the 
transfer-clear  operation.  Store  the  sum  in  the 
B  register.  If  the  sum  is  positive,  store  it  in 
its  true  form;  if  it  is  negative,  store  it  with  its 
magnitude  bits  complemented. 

EXAMPLES: 

1.  Assume  that  -1  is  to  be  added  to -2.  The 
number  -2  has  been  placed  in  the  B  register 
during  transfer-clear,  and  the  -1  has  been  ex- 
tracted from  the  memory  during  ADD.  The 
magnitude  bits  in  the  B  register  are  comple- 
mented so  that  -2  is  represented  as  1101.  The 
number  -1  is  taken  from  the  memory  in  its 
true  form,  1001,  and  placed  in  the  M  register. 
The  sign  bit  is  sensed  and  found  to  be  a  nega- 
tive number.  The  magnitude  bits  are  comple- 
mented and  passed  to  the  adder.  When  the  B 
register  contents  are  transferred  to  the  A  reg- 
ister, the  inputs  to  the  adder  are  as  follows: 

M  register  1110  =  -1 

complemented 


A  register 

(Add  the  one  on  the 
left,  which  is  the 
carry) 


Adder  output 


1101 


1011 


1100 


end-around- 
carry 

=  -3  (magni- 
tude 
bits 
comp) 


The  sum,  as  a  result  of  addins:  two  neecative 
numbers,  is  a  negative  number.  Observe  that 
the  sum  has  its  magnitude  bits  complemented, 
as  stated  in  the  description  ol  the  ADD  se« 
quence. 

2.  It  is  possible  to  add  a  negative  and  a 
positive  number.  For  example,  to  add  and 
-3,  the  adder  inputs  are  as  follows: 


Complementer 
output 

A  register  output 
(comp) 


Adder  output 


0100  =  +4 


1100  =  -3 


0000 

1  end-around-carrv 


0001  =  -fl 


Note  that  an  end-around-carry  is  shown  in 
each  example-  This  operation  is  incorporated 
in  the  sample  unit«  In  figure  10-34,  the  carry 
output  from  Ad4  is  fed  back  through  gate  18  to 
Adj,  the  least  significant  digits  adder.  Gate  18 
is  actuated  for  all  except  the  multiply  operation 
by  the  inverter  in  its  inputs  The  most  signifi- 
cant digit  will  not  change  signs  as  a  re.*LTilt  of 
the  carry,  and  the  sum  correct  as  long  as 
the  word  length  capacity  is  not  exceeded.  If 
the  word  length  is  exceeded^  an  overflow  indi- 
cation occurs* 

OVERFLOW.— An  overflow  condition  exists 
if  the  sum  of  two  numbers  is  greater  than  the 
maximum  number  that  can  be  held  in  the 
register— greater  than  ±7  in  the  sample  unit. 
The  possibility  of  an  overflow  exists  only  if  two 
positive  or  two  negative  numbers  are  added; 
addition  of  one  positive  and  one  negative  number 
cannot  produce  an  overflow*  The  condition  can 
be  recognized  readily  because  when  an  overflow 
exists  the  sign  of  the  sum  is  different  from  the 
sign  of  the  two  numbers  that  were  added. 


EXAMPLES: 


+3  =  0011 
+2  =  0010 

0101     sign  does  not 
change 
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-3 
-2 


1100 
1101 


1001 

1 

1010 


+5  0101 
+3  0011 


(complemented) 
(complemented) 


end-around-carry 

(complemented) 
sign  does  not  change 


EXAMPLE  1:  Substract  -5  from  0: 
0  =  0000 


1000     sign  changes; 
.  .  overflow 


-5 
-3 
1 


1010 
1100 
0110 
1 

0111 


(complemented) 
(complemented) 

end-around-carry 

(complemented) 
sign  changes  . 


overflow 


From  the  examples  shown,  it  is  apparent 
that  the  equation  for  an  overflow  condition  is 
XsYsSs  +  XgYsSB  =  OVF.  Xq  and  Yq  are  the 
sign  bits  of  the  augend  and  addend;  and  Sq,  the 
sign  bit  of  the  sum. 

An  overflow  flip-flop  is  shown  in  figure 
10-34.  If  one  of  the  conditions  described  by  the 
equation  exists,  the  flip-flop  is  set  to  the  one 
state,  sounding  an  alarm,  stopping  the  program, 
or  notifying  the  operator  by  some  other  means 
that  the  word  limit  has  been  exceeded.  The 
overflow  detector  network  consists  of  AND 
gates  64  and^5_plus  OR  gate  66.  Gate  64_is 
activated  by  XsYsSs  and  gate  65  by  XgYgSs. 


Subtraction 

To  subtract,  extract  a  number  from  the 
memory  and  place  it  in  the  M  register.  Sub- 
stract this  number  from  the  number  located  in 
the  B  register.  Use  the  same  sign  notation  in 
the  subtract  operation  as  in  the  transfer-clear 
and  add  operations.  The  logical  operation  of 
the  complementer  during  the  subtract  instruc- 
tion is  different  from  the  logical  operation 
during  the  add  instruction. 

Subtraction  is  performed  by  the  complement 
and  add  method.  The  following  examples  illus- 
trate complementing  requirements. 


-(+)5  =  0101 


complement  sign  and 
magnitude  of  subtra- 
hend and  add* 


0000 


1010 


1010 


In  the  above  example  both  the  sLjn  and  mag- 
nitude of  the  subtrahend  were  complemented  so 
that  the  result  in  signed  magnitude  notation  is 
-5  (1010).  This  number  is  then  stored  in  the  B 
register  consistent  with  the  form  of  the  sample 
unit. 

EXAMPLE  2:  Subtract  -5  from  0. 
0  =  0000 

0000 

-(-)5  =  1101     complement  sign 

  of  subtrahend  0101 


+5 


0101  =  +  5 


In  this  example  only  the  sign  bit  was  com- 
plemented to  indicate  +5«  The  basic  conditions 
and  rules  of  subtraction  for  the  sample  unit 
are: 

1.  The  minuend  is  in  the  B  register  as  a 
result  of  a  previous  operation* 

2»  The  subtrahend  is  extracted  from  the 
memory  and  applied  to  the  adder  by  way  of  the 
M  register  and  the  complementer. 

3.  If  the  subtrahend  is  a  positive  number, 
both    sign  and  magnitude  are  complemented. 

4.  If  the  subtrahend  is  a  negative  number, 
only  the  sign  bit  is  complemented. 

The  subtract  sequence  with  respect  to  timing 
pulses  and  the  logic  in  figure  10-30  are  as 
follows: 

1.  At  tl  time;  the  subtract  level  is  gen- 
erated and  applied  to  the  proper  gates. 

2.  At  t2  time,  the  add-sub  flip-flop  is  set 
to  the  zero  state.    The  M  register  is  cleared. 

3.  At  t3  time,  the  subtrahend  is  entered  into 
the  M  register  from  the  memory* 

4.  At  t4  time,  the  add-sub  flip-flop  is  set  to 
the  one  state.  The  one-side  output  of  the  flip- 
flop  is  applied  to  the  zero  input  gate  of  th€'  sign 
complementer  CM4,  thereby  complementing^  the 
sign  bit   of  the  number  in  the  M  register. 

Assume  that  the  number  in  the  M  register 
is  -3  (1011).  According  to  rule  four,  only  the 
sign  bit  is  complemented.    There  is  no  output 
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from  the  complementer  (CM4)  at  this  time, 
indicating  a  zero.  Since  there  is  no  output  from 
the  sign  complementer,  there  is  no  output  from 
the  magnitude  complement  control  gate  62;  and 
the  magnitude  bits  remain  in  their  true  form. 

If  the  number  in  the  M  register  is  positive, 
CM4  complements  the  sign,  giving  an  output 
from  gate  9  which,  in  turn,  complements  the 
magnitude  bits  via  gates  62  and  65« 

5.  At  t5,  no  operation  occurs. 

6.  At  t6,  the  sign  and  magnitude  bits  are 
transferred  from  the  B  register  to  the  A  reg- 
ister. 

7.  At  t7  time,  the  B  register  is  cleared  and 
overflow  is  sensed* 

8.  At  t8  time,  the  contents  of  the  adder  are 
transferred  to  the  B  register  through  gates  33, 
35,  37,  and  39. 

9.  At  t9  the  A  register  is  cleared  by  OR 
gate  21. 

Overflow  occurs  during  subtraction  when  the 
absolute  magnitude  sum  of  a  positive  and  a 
negative  number  exceeds  the  word  length  of  the 
sample  unit.  The  overflow  conditions  that  ap- 
ply to  addition  also  apply  to  subtraction.  _ 

The  conditions  are  again  XsYgAg+XgYgAg^ 
overflow  (OVF),  where  Xg  and  Ys  are  the  sign 
bits  of  the  subtrahend  and  minuend,  respective- 
ly, and  Ag  ?£  the  sign  bit  of  the  adders  output. 

Multiplication 

Although  multiplication  of  binary  numbers  is 
quite  simple  with  pencil  and  paper,  it  is  very 
difficult  to  mechanize  in  a  computer.  Most 
digital  computers  multiply  by  means  of  the 
accumulator  method.  In  this  method  the  mul- 
tiplicand is  added  if  the  multiplier  digit  is  a 
one;  but  if  the  multiplier  digit  is  a  zero,  no 
addition  is  performed.  The  accumulated  sum 
is  shifted  right  one  time  for  each  order  of  the 
multiplier.  The  product  is  formed  as  a  result 
of  repeated  additions. 

An  accumulator  unit  consists  of  an  adder 
unit  and  a  register.  In  the  sample  unit,  the  B 
and  C  registers  are  the  accumulator  registers 
for  the  multiplication  operation.  Assume  that 
0110  is  to  be  multiplied  by  0101.  The  multipli- 
cand 0110  is  contained  in  the  M  register,  and 
the  multiplier  0101  is  contained  in  the  C  regis- 
ter. The  multiplier  bits  are  shifted  out  of  the 
C  register,  and  the  product  that  is  the  result  of 
accumulated  additions  is  held  in  the  B  and  C 
registers.  The  contents  of  the  B  and  C  regis- 
ters as  the  multiplication  process  progresses 


are  shown  in  table  10-2.  The  M  register  is  not 
shown. 

Initially  the  B  register  is  reset  to  zero,  and 
the  multiplier  is  contained  in  the  C  reEri.ster. 
The  least  significant  bit  of  the  multiplier  is 
sensed  to  determine  whether  addition  should 
occur.  After  each  sense  and  add  sequence,  the 
contents  of  the  B  and  C  registers  are  shifted 
right  one  place.  The  LSB  in  the  C  register  is 
lost  at  each  shift.  This  is  of  no  consequence 
since  this  bit  has  been  used-  After  the  last  bit 
of  the  multiplier  has  been  sensed  and  the  shift 
operation  has  been  performed,  the  product  is 
contained  in  the  B  and  C  registers. 

The  data  flow  can  be  followed  in  figure 
10-34.  The  bits  in  the  most  significant  posi- 
tions of  the  two  numbers  are  the  sign  bits. 
To  determine  whether  the  product  is  a  positive 
or  negative  number,  the  sign  bits  alone  are 
added.  If  a  negative  and  a  positive  number  are 
multiplied,  the  sum  of  the  sign  bits  is  one,  in- 
dicating a  negative  number.  If  two  negative  or 
two  positive  numbers  are  added,  the  sum  placed 


Table  10-2.— Sequence  of  operations 
during  multiplication. 


Register 

B 

C 

Initial 

0000 

0101 

Add  0110 

0110 

0101 

Shift  nght 

0011 

0010 

Add  0000 

0011 

0010 

Shift  right 

0001 

1001 

Add  0110 

0111 

1001 

Shift  right 

0011 

1100 

Add  0000 

0011 

1100 

Shift  right 

0001 

1110 

=  correct 
product 

o 
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in  the  B  register  is  zero,  which  indicates  a 
positive  product.  The  result  is  stored  in  the 
most  significant  position  of  the  B  register. 
After  this  initial  addition,  the  most  significant 
position  of  the  B  register  is  no  longer  used. 
Only  the  magnitude  bits  that  are  accumulated 
in  the  B  register  are  added. 

In  general  the  following  steps  are  involved 
in  the  multiplication  process: 

1.  Transfer  the  multiplicand  out  of  the 
memory  into  the  M  register. 

2.  Transfer  both  the  sign  and  magnitude  bits 
of  the  B  register  to  the  C  register.  Transfer 
the  sign  bit  of  the  B  register  to  the  A  register. 

3.  Add  the  sign  bit  of  the  M  register  to  the 
sign  bit  of  the  B  register.  Store  the  sum  in  the 
most  significant  bit  position  of  the  B  register. 

4.  Sense  the  least  significant  bit  of  the  C 
register;  if  it  is  a  one,  add  the  magnitude  bits 
of  the  M  register  to  the  magnitude  bits  of  the 
B  register.  The  contents  shifted  right  one 
place  are  transferred  from  the  adders  to  the  B 
register.  The  least  significant  bit  of  the  adder 
Adi  is  placed  in  D^.  The  contents  of  the  C  reg- 
ister are  shifted  right  one  place  in  the  D  regis- 
ter and  then  transferred  back  into  the  C  regis- 
ter. 

5.  The  LSB  of  the  C  register  is  again  sensed 
and  the  cycle  is  repeated.  The  mechanics  for 
addition  are  carried  out  each  time  even  if  the 
multiplier  is  a  zero.  In  that  case,  the  contents 
of  the  M  register  are  prevented  from  being  ap- 
plied to  the  adder;  hence  the  magnitude  bits  of 
the  B  register  are  added  to  zero.  The  add  and 
shift  sequence  is  repeated  until  all  multiplier 
bits  have  been  sensed.  This  is  controlled  by 
the  cycle  counter. 

The  multiply  sequence  with  reference  to  the 
timing  pulses  is  as  follows: 

Sequence  1 

1.  At  tl  time,  the  multiply  level  is  gener- 
ated. 

2.  At  t2  time,  the  multiple  control  flip-flop 
is  set  to  the  zero  state  by  gate  54.  The  cycle 
counter  is  set  to  four  (logic  not  shown).  The 
cycle  counter  is  a  down-counter  used  to  keep 
track  of  the  number  of  add  sequences  the  com- 
puter must  perform.  Since  the  multiplier  in 
this  problem  has  four  digits,  four  add  sequences 
must  be  performed. 

3.  At  t3  time,  the  multiplicand  is  transferred 
from  the  memory  to  the  M  register.  This  logic 
is  not  shown. 

4.  At  t4  time  no  operations  occur. 


5.  At  t5  time  no  operations  occur^ 

6.  At  t6  time  the  sign  bit  is  transferred 
from  the  B  register  to  the  A  register  by  gate 
23.  Both  sign  and  magnitude  bits  are  trans- 
ferred to  the  C  register  by  the  B  to  C  transfer 
gates.  The  count  of  four  is  decoded  from  the 
cycle  counter  and  is  applied  to  gate  22  in  the  B 
to  A  transfer  network.  The  inverted  cycle 
counter  signal  is  applied  to  gates  83,  84,  and 
85,  inhibiting  the  transfer  of  the  B  register 
magnitude  bits  to  the  A  register  whent6  occurs. 
The  t6  pulse  resets  the  add-sub  flip-flop  to  the 
zero  state.  The  presence  of  CC  ~  4  at  gate  13 
activates  gate  14,  allowing  the  MSB  of  the  M 
register  to  be  applied  to  the  adder.  If  both  sign 
bits  are  ones,  the  "end  around  carry,"  to  the 
LSB  of  the  adder  is  prevented  by  the  presence 
of  the  multiply  level  at  gate  18.  The  magnitude 
bits  of  the  M  register  are  not  applied  to  the 
adder  because  the  multiply  control  flip-flop  is 
in  the  zero  state. 

7.  At  t7  time,  the  B  and  D  register  are 
cleared  by  gate  86.  The  least  significant  bit  in 
the  C  register  is  sensed.  This  is  the  first  mul- 
tiplier digit.  If  the  LSB  is  a  one,  the  magnitude 
bits  of  the  M  register  are  applied  to  the  adder. 
The  one  side  output  of  CI  is  applied  to  gate  56 
along  with  t7,  switching  it  on.  Its  output,  in 
turn,  switches  the  multiply  control  flip-flop  to 
the  one  state  via  gate  58.  Gates  15,  16,  and  17 
are  activated,  allowing  the  magnitude  bits  of 
the  M  register  to  be  transferred  to  the  adder. 
If  the  LSB  of  the  C  register  is  a  zero,  the  mul- 
tiply flip-flop  continues  to  inhibit  the  inputs  to 
the  adder  from  the  M  register. 

8.  At  t8  time,  the  sign  bit  from  the  adder  is 
transferred  into  B4  by  activating  gate  41.  The 
sum  magnitude  bits  are  transferred  into  the  B 
register  shifted  one  place  to  the  right. 

The  multiply  level  at  gate  41  allows  trans- 
fer pulse  t8  to  pass.  The  output  of  Ad4  is  ap- 
plied to  gates  32,  33,  and  34.  The  count  of  four 
in  the  cycle  counter  enables  gate  32  if  the  sign 
bit  is  a  one.  Gate  33  is  inhibited  by  gate  40, 
and  gate  34  is  inhibited  by  the  inverted  CC  =  4 
pulse.  Thus,  the  sign  bit  is  transferred  into 
B4. 

The  output  of  Ad3  is  applied  to  B2  through 
gate  36;  Ad2  is  applied  to  Bl  through  gate  38, 
and  Ad^  is  applied  to  D4  through  gate  50.  The 
magnitude  bits  are  therefore  transferred  from 
the  adder,  shifted  right  one  place  and  the  LSB 
is  the  MSB  of  the  D  register. 

The  enabled  output  of  gate  41  also  activates 
gates  51,  52,  and  53.  These  gates  allow  the  C4, 
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C3,  and  C2  flip-flops  to  shift  their  bits  one 
place  to  the  right  into  the  D  register. 

9.  At  t8  time,  a  delayed  t8  pulse  clears  the 
C  register, 

10.  At  t9  time»  the  contents  of  the  D  register 
are  transferred,  unshifted,  into  the  C  register. 
This  is  done  by  activating  gates  46,  47,  48,  and 
49.  The  A  register  is  cleared  by  gate  21.  The 
cycle  Counter  is  stepped  from  a  count  of  four  to 
a  count  of  three,  completing  one  add-and-shift 
sequence. 
Sequence  2 

Only  a  part  of  the  sequence  has  to  be  re- 
peated to  sense  the  next  multiplier  digit.  The 
ring  counter  starts  counting  at  t6  utilizing  the 
''minor  cycle,''  Although  not  shown,  the  minor 
cycle  level  is  controlled  by  the  cycle  counter, 
which  will  initiate  a  minor  cycle  as  long  as  it 
does  not  contain  a  count  of  four  or  zero.  The 
minor  cycle  operation  is  as  follows: 

1.  At  t6  time,  the  magnitude  bits  of  the 
B  register  are  transferred  to  the  A  register. 
The  absence  of  CC  =  4  uninhibits  gates  83,  84, 
and  85,  and  prevents  the  transfer  of  the  B  reg- 
ister bits  to  the  C  register  as  was  done  in 
sequence  one  to  obtain  the  initial  multiplier. 
Gate  78  is  blocked^  inhibiting  gates  79,  80,  81, 
and  82. 

2.  At  t7  time,  CI  is  sensed.  If  it  is  a  zero, 
the  multiply  flip-flop  is  reset  to  zero.  The 
magnitude  bits  in  the  M  register  are  removed 
from  the  adder  inputs  since  gates  15,  16,  and  17 
are  no  longer  enabled.  Gate  14  prevents  the 
sign  bit  M4  from  entering  the  adder.  If  CI  is  a 
one,  the  conditions  are  the  same  as  they  were  in 
sequence  1. 

3.  At  t8  time,  the  transfer-shift  operation 
is  performed.  Since  the  cycle  counter  does  not 
have  a  count  of  four,  the  sign  bit  in  Ad4  is 
shifted  right  one  place  into  B3  by  the  activated 
gate  34.  The  adder's  magnitude  bits  are  shifted 
right  into  the  B  and  D  registers  as  previously 
described.  The  contents  of  the  C  register  are 
transferred  and  shifted  right  into  D. 

4.  At  t8j^  time,  the  delayed  t8  pulse  clears 
the  C  register. 

5.  At  t9  time,  the  contents  of  the  D  register 
are  transferred  to  the  C  register.  The  cycle 
counter  is  stepped  to  two,  completing  sequence 
two. 

Sequence  3 

The  minor  cycle  is  again  repeated  for  the 
third  multiplier  digit.  The  contents  of  01  is 
sensed.  If  it  is  a  one,  the  magnitude  bits  of  the 
M^register  are  added  to  the  contents  of  the  B 
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register  and  a  shift  is  performed.  If  CI  is  a 
zero,  the  contents  o:  the  B  ree:ister  are  added 
to  zero  and  a  shift  is  performed.  The  various 
transfer  functions  are  then  performed  and  the 
cycle  counter  is  set  to  one,  completing  sequence 
three. 

Sequence  4 

The  three  magnitude  bits  of  the  multiplier 
were  sensed  and  shifted  in  the  first  three  se- 
quences. In  sequence  four,  the  bit  contained  in 
CI  is  the  sign  bit  of  the  multiplier.  It  was 
originally  placed  in  C4.  The  sign  bit  of  the 
multiplier  should  not  be  considered  as  a  multi- 
plying digit.  The  CC  =  1  input  blocks  gate  50 
and  activates  gate  55  at  t7  time,  setting  the 
multiply  control  flip-flop  to  the  zero  state  and 
inhibiting  gates  15,  16,  and  17.  Therefore,  the 
contents  of  the  M  register  cannot  be  added  to 
the  bits  in  the  B  register  during  CC  =  1.  The 
last  transfer -shift  cycle  is  then  performed, 
producing  the  correct  product  in  the  B  and  C 
registers. 

MULTIPLICATION  OF  NEGATIVE  NUM- 
BERS.—The  logical  diagram  does  not  show  all 
the  gates  that  are  needed  to  multiply  by  a  nega- 
tive number.  If  the  multiplier  originally  con- 
tained in  the  B  register  were  a  negative  num- 
ber, the  magnitude  bits  would  be  complemented. 
They  would  have  to  be  changed  to  their  true 
form   before   being   ^^ent  to  the  C  register. 

ROUNDOFF.— The  word  length  of  the  product 
frequently  exceeds  the  capability  of  the  ma- 
chine. When  it  does,  a  roundoff  procedure  is 
generally  used,  and  only  the  bits  in  the  B  reg- 
ister are  retained  since  they  are  the  most  sig- 
nificant digits.  If  the  bits  in  the  C  register  are 
1000  or  more,  a  one  is  added  to  the  least  sig- 
nificant bit  in  the  B  register.  It  must  be  re- 
membered that  a  practical  computer  has  a  word 
length  much  longer  than  four  bits.  Therefore, 
the  bits  lost  during  roundoff  in  a  practical  com- 
puter have  much  less  significance  than  those  in 
this  sample  machine. 


Division 


As  mentioned  in  the  introduction,  division  is 
not  performed  in  this  sample  machine  The 
number  of  additioi\al  elements  required  make 
showing  the  divide  operation  impractical.  An 
examination  of  the  division  process  shows  the 
requirements  of  the  arithmetic  unit. 
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Bia^ry  division  can  be  performed  by  using 
t  he  Inrii2:hand  method  in  the  same  manner  as 
decimal  dixlsion,  as  shown  in  the  example  below: 


Decimal 
3 

4  112 
12 
0 


Binary 

 11 

100  11100 
100 
100 
100 
0 


In  both  the  decimal  and  binary  systems,  di* 
vision  can  also  be  performed  by  successive 
subtractions.  The  total  number  of  subtractions 
required  is  the  quotient. 

Decimal 

12 

8  1st  subtraction 
:A 

4  2nd  subtraction 
0  3rd  subtraction 
Binary 

1100 

-  100 

1000  1st  subtraction 

-  100 

100  2nd  subtraction 

-  100 

0  3rd  subtraction 


The  mechanized  process  combines  charac- 
teristics of  both  of  these  methods.  In  binary 
division: 

1.  Each  time  a  subtraction  leaves  a  positive 
remainder,  a  one  is  placed  in  the  quotient. 

2.  Each  time  a  subtraction  leaves  a  negative 
remainder,  a  zero  is  placed  in  the  quotient. 

3.  The  remainder  is  shifted  left  one  place 
with  respect  to  the  divisor  after  each  subtrac- 
tion. 

Using  these  rules,  the  solution  of  the  sample 
problem  is  as  follows: 

Dividend  1100 

Divisor  100 

Remainder  0100 

1st  quotient  bit  •  1 


Shift  remainder  left  1000 

Divisor  100 
Remainder  0 
2nd  quotient  bit  1 

Therefore,  the  total  quotient  would  be  11.  A 
comparison  of  this  method  and  longhand  di\*ision 
shows  that  the  relative  positions  of  the  divisor 
and  the  dividend  are  the  same.  In  the  long:hand 
method,  100  is  first  divided  into  110  (the  three 
most  sio:nificant  bits  in  the  dividend).  In  the 
successive  subtraction  method,  100  is  subtracted 
first  from  the  three  most  significant  digits 
since  they  are  divisible  by  100.  Since  the  divi- 
sor is  smaller  in  value  than  the  first  three 
digits,  the  first  quotient  bit  is  a  one. 

In  the  longhand  method,  the  remainder  as  a 
result  of  the  first  subtraction  is  10,  and  the 
next  dividend  digit  is  brought  down  so  that  the 
new  remainder  is  100.  The  divisor  is  divided 
into  this  remainder,  and  the  result  is  one.  In 
the  successive  subtraction  method,  the  same 
relative  positions  of  the  divisor  and  remainder 
must  be  maintained  in  the  computer.  Hence, 
the  remainder  is  shifted  left  one  place  before 
the  next  subtraction  is  performed.  Since  the 
divisor  is  not  larger  than  the  remainder,  the 
second  quotient  bit  is  one* 

In  the  previous  example  no  zero  was  gener- 
ated in  the  quotient.  The  following  case  illus- 
trates what  steps  are  taken  to  generate  a  zero. 
Divide  45  by  9  using  the  longhand  method. 

101 

1001  iroffoT 

1001 
1001 
1001 


Bringing  down  the  next  digit  results  in  a 
remainder  that  is  smaller  than  the  divisor, 
calling  for  a  zero  to  be  placed  in  the  quotient. 

The  successive  subtraction  method  on  the 
same  problem  results  in  the  following: 


Dividend  . 

101101 

Subdi  visor 

1001 

Remainder 

001001 

1st  quotient  bit 

1 

Shift  remainder  left 

010010 

Subdivisor 

1001 

101110 

2nd  quotient  bit 

0 

Restore-add 

101110 

1001 

010010 
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Shift  remainder  left  100100 
Subdivisor  lOQl 

0 

3rd  quotient  bit  1 
Again  the  total  quotient  is  101- 

The  results  of  the  first  subtraction  is  a  posi- 
tive number.  The  remainder  is  shifted  left  one 
place,  but  is  still  smaller  than  the  divisor. 
After  the  subtraction  is  performed,  a  negative 
remainder  results.  The  computer  detects  tliis 
by  noting  that  the  MSD  will  require  a  borrow. 
This  excess  borrow  is  called  an  "overdraw," 

When  an  improper  subtraction  is  performed, 
the  remainder  must  be  restored  to  its  original 
value  before  the  next  operation.  This  is  accom- 
plished by  adding  the  divisor  to  the  remainder 
before  the  next  shift  occurs «  This  is  called  a 
restore-add  operation. 

Division  Mechanization  Problems 

Three  mechanization  problems  arise  in  divi- 
sion operations:  determining  the  correct  posi- 
tion of  the  divisor  with  respect  to  the  dividend, 
detecting  an  overdraw,  and  storing  the  quotient. 

The  initial  problem  is  to  determine  the  cor- 
rect position  of  the  divisor  with  respect  to  the 
dividend.  If  a  binary  25  were  divided  by  a 
binary  5,  the  relative  positions  would  be: 

11001 
101 

However,  if  the  divisor  were  a  binary  7,  the 
positions  would  have  to  be: 

11001 
Dili 


One  method  of  sohine  this  problem  i?  t  ? 
aline  the  most  significant  bits  of  the  divid-?n:f 
and  the  divisor;  then  subtract,.  If  an  overdr.r- 
occurs  in  this  initial  subtraction,  the  relativr 
positions  are  incorrect,  and  an  additi'^nal  .^rder 
of  the  di\isor  must  be  used. 

To  obtain  the  proper  order,  a  restore-add 
operation  is  performed,  shifting  the  di^'isor  -r-^ 
place  to  the  right.  Subtraction  is  then  repeated^ 
If  no  overdraw  occurs,  the  order  is  correct. 

Detecting  an  overdraw  is  the  second  prob- 
lem. Subtraction  is  usually  performed  by  com- 
plementing and  adding.  Whenever  the  subtrahend 
is  smaller  than  the  minuend,  an  end-around- 
carry  develops  when  the  subtrahend  is  comple- 
mented and  added  to  the  minuend.  No  carry 
develops  if  the  minuend  is  smaller.  When  there 
is  no  end-around-carry,  an  overdraw  has  oc- 
curred. 

In  figure  10-35,  a  carry  allows  an  overdraw 
control  flip-flap  to  be  set  to  the  one-state  when 
a  sample  pulse  occurs.  The  absence  of  a  carrv 
allows  the  flip-flop  to  be  reset  tothezero  state. 
The  state  of  the  flip-flop  determines  whether 
the  following  sequence  is  to  be  a  subtract  se- 
quence or  a  restore-add  sequence. 

A  third  problem  is  the  storage  of  quotients. 
The  quotient  bits  can  be  stored  in  a  shift  rep^i.s- 
ter.  A  quotient  sampling  pulse  allows  a  one 
to  be  placed  in  the  least  significant  position  of 
the  shift  register  if  the  overdraw  flip-flop  is  in 
the  one  state  as  result  of  a  successful  sub- 
traction. A  subsequent  shift  pulse  places  the 
bit  in  the  next  position  of  the  register  and  the 
cycle  is  ready  to  start  again. 

In  the  problem  above,  the  final  remainder 
was  always  zero.    In  a  practical  problem  this 
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Figure  10-35. —Overdraw  detect  network. 
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is  rarely  the  case.  The  dmsion  process  is  re- 
peated as  many  times  as  necessary  on  the  re- 
mainders to  the  right  of  the  binary  point  to 
produce  the  desired  accuracy,  limited,  of  course 
by  the  bit  handling  capacity  of  the  particular 
unit  being  used. 

MEMORY  UNITS 

The  kind  of  storage  employed  by  an  auto- 
matic digital  computer  is  decisive  in  determin- 
ing the  form  a  computer  may  take,  A  computer's 
storage  or  memory  is  sometimes  referred  to 
simply  as  a  store. 

LEVELS  OF  STORAGE 

Internal  storage  refers  to  storage  which  the 
programer,  or  coder,  would  normally  use.  It 
is  located  within  the  arithmetic  unit  or  main 
storage,  and  is  characterised  by  high  Speed  and 
low  capacity. 

Secondary  storage  is  cheaper  and  slower  in 
access,  but  it  has  larger  capacity^perhaps 
hundreds  or  thousands  of  times  as  much.  Access 
time  could  be  as  small  as  milliseconds  for 
nagnetic  drums  or  up  to  minutes  for  magnetic 
tapes.  Blocks  of  secondary  storage  are  normally 
referred  to  the  arithmetic  unit  as  required,  in- 
-«tead  of  direct  reference  to  a  specific  storage 
location  of  a  specific  stored  word. 

External  storage  refers  to  punched  cards, 
punched  tapes,  and  magnetic  tapes  stored  in 
files  or  cabinets >  which  the  computer  does  not 
have  direct  access  to.  External  stored  infor- 
mation is  in  a  form  which  the  computer  can 
use,  but  it  is  physically  separate  from  it. 

The  capacity  of  a  store  is  measured  by  the 
amount  of  information  in  bits  or  (binary)  de- 
cisions it  can  store.  The  storage  c^^pacity  of  a 
flip-flop  is  one  bit.  A  register  can  store  one 
word  at  a  time,  but  an  array  or  matrix  of 
magnetic  cores  may  store  10,000  words  with 
fairly  small  bulk  (each  core  may  have  an  outside 
diameter  of  only  50  mils).  The  storage  capacity 
of  magnetic  tapes  used  for  external  (slow  access) 
storage  may  be  essentially  without  limit. 

Access  time  refers  to  the  time  required  to 
write  in  and  read  out  information  from  storage, 
including  the  time  to  communicate  with  the 
storage  location.  If  destructive  readout  is  em- 
ployed, the  "destroyed"  Information  must  be 
written  back  in  before  the  cycle  is  complete. 
Random  access  \3  said  to  occur  if  access  to 
any  storage  location  is  independent  of  the  storage 


address  of  the  previous  word.  Am  S5  is  s.\id 
to  be  cyclic  if  the  access  time  depen'-'s  --rr.  tht- 
location  of  the  previous  w-.rd,  as  ir  iK-'  o  -  of 
a  rotating  magnetic  drum.  fWith  a  r  V\.uini: 
magnetic  drum,  the  addresses  available  at  anv 
given  instant  depend  on  the  instantanenus  drum 
position.) 

Random  access  time  for  internal  storage 
may  be  typically  a  few  microseconds,  but  for 
secondary  storage,  milliseconds  to  minutes  are 
required. 

Static  or  dynamic  storage  refers  to  whether 
the  information  changes  location  or  not  (when 
it  is  not  being  used).  Examples  of  static  storage 
devices  are  flip-flops  and  magnetic  cores.  Ex- 
amples of  dynamic  memory  devices  are  delay 
lines  (with  circulating  pulse  trains)  and  rotating 
magnetic  drums. 

Erasable  storage  is  widely  used  in  computers 
since  it  is  essential  in  many  instances  to  be 
able  to  store  different  words  at  different  times 
at  the  same  storage  location.  Examples  of  eras- 
able storage  include  magnetic  drums  and  mag- 
netic tapes.  Examples  of  nonerasable  storage 
are  punched  cards  and  punched  tapes. 

Volatility  relates  to  the  loss  or  alteration 
of  stored  information  due  to  an  unintentional 
power  loss*  Regeneration  or  the  periodic  re- 
inforcement of  stored  information,  which  is  a 
common  practice  in  dynamic  stozage,  usually 
results  in  a  volatile  situation. 

Serial  (series)  or  parallel  access  refers  to 
reading  or  writing  one  bit  at  a  time  or  simul- 
taneously^  When  all  bits  of  a  word  are  trans- 
ferred in  the  same  cycle^  operation  is  said  to 
be  parallel.  Only  the  smaller  binary  computers 
are  entirely  serial  in  storage  access ^  on  the 
other  hand,  very  few  computers  use  parallel 
storage  systems  altogether.  Most  use  a  series 
parallel  arrangement.  A  parallel  arrangement 
provides  high  speed  at  the  cost  of  a  great  amount 
of  additional  equipment.  On  the  other  hand,  a 
completely  serial  situation  is  usually  too  slow. 

RECIRCULATING  STORAGE 

Dynamic  storage  requires  by  definition  that 
the  stored  information  be  moving.  Therefore, 
it  becomes  necessary  to  recirculate  the  signal 
over  a  given  path  to  prevent  running  out  of  path 
if  storage  is  required  for  more  than  a  very 
short  length  of  time.  Presented  in  its  most 
basic  terms,  the  situation  in  figure  10-36  applies. 
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Figure  10-36. -Basic  storage  unit,  block 
block  diagram. 

Clock  Pulses 

An  idea  which  is  basic  to  most  digital  com- 
putation is  that  of  a  miform  rate  of  counting 
(operating)  or  synchruxious  operation.  To  obtain 
this,  a  clock,  or  master  clock  as  it  is  some^ 
times  called,  is  employed.  This  clock  controls 
the  rate  of,  or  produces,  clock  pulses.  The 
spacing  between  these  pulses  defines  the  in- 
terval during  which  an  event  can  occur. 

If  the  signal  is  delayed  for  n  (clock  pulse) 
intervals  and  is  fed  back  to  the  input  of  the 
AND  circuit  as  shown,  it  is  continuously  regen- 
erated by  the  action  of  the  AND  circuit,  thus 
storing  n  bits  of  information  in  the  loop.  The 
AND  circuit  produces  an  output  signal  only 
when  both  inputs  are  present,  that  is,  in  the  1 
Condition.  When  the  delayed  signal  is  in  the  0 
Condition,  the  output  is  a  0  signal.  The  delay 
can  be  any  convenient  length  and  may  store 
hundreds  or  thousands  of  digits.  Accordingly, 
such  a  scheme  is  rather  economical. 


DIGITAL  MAGNETIC  TECHNIQUES 

The  process  of  recording  a  0  or  a  1  on  a 
magnetic  medium  (consider  tape,  for  example) 
appears  straightforward  enough,  and  is;  but  the 
techniques  used  vary  Considerably  from  those 
used  for  the  more  familiar  recording  of  speech. 
The  two  opposing  problems  are  to  obtain  the 
highest  packing  density  (the  number  of  stored 
bits  per  inch  of  recording  tape)  and  to  maintain 
reliability.  To  obtain  a  reasonably  high  packing 
density,  it  Is  obvious  that  some  distortion  can 
be  tolerated. 

To  record  digital  data  efficiently,  a  satura- 
tion amplitude  signal  is  normally  employed.  This 
results  in  a  memory  output  signal  which  is  a 


gross  distortion  of  the  pulse  beins:  recorded. 
In  fact,  the  signal  ^^^-hlch  is  read  back  is  es- 
sentially the  derivative  of  the  pulse  ^Ahich  is 
read  in,  or  recorded.  This  is  true  bec.iuse, 
when  the  magnetic  medium  is  saturated,  the 
output  winding  ^'sees'*  no  change  in  flux  ind 
therefore  produces  no  signaL  The  only  r-me  a 
signal  is  produced,  then,  is  when  soing  into  or 
coming  out  of  saturation.     (See  fig.  10-37 J 

The  amplitude  of  signals  recorded  may  be 
two-level  or  three-level,  depending  on  whether 
a  condition  of  zero  magnetization  is  allowed  to 
occur  other  than  instantaneously.  See  waveforms 
(A)  and  (B)  of  figure  10-38.  Sometimes  non- 
return to  zero  techniques  are  used  so  that  a 
waveform  such  as  that  shown  as  waveform  (C) 
of  figure  10-38  occurs.  Notice  that  no  change 
of  output  level  occurs  when  succeeding  digits 
are  the  same  (two  successive  I's,  for  instance). 
This  means  that  no  playback  signal  (pulse) 
would  appear  at  this  time.  With  a  long  series 
of  I's,  it  becomes  apparent  that  timing  pulses 
become  a  necessity;  otherwise  counting  the 
time  intervals  would  become  very  difficult. 

In  fact,  it  is  generally  necessary  to  devote 
a  recording  track  to  the  sole  purpose  of  re- 
cording timing  or  synchronizing  signals  (pulses). 

Since  the  playback  (readout)  signal  waveform 
is  usually  of  a  different  shape  than  that  of  the 
readin  signal,  it  is  often  processed  to  restore 
it  to  the  original  shape. 
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Figure  10-37. —Magnetically  recording  a  pulse. 
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Figure  10-38. --Waveforins  for  binary  number 
10110.  (A)  A  two-level  system;  (B)  a  three- 
level  system;  and  (C)  a  nonreturn  to  zero 
system. 

MAGNETIC  DRUMS 


Heads  for  writing  on  or  readinc:  from  the 
drum,  figure  10-40,  are  mounted  so  that  the 
drum  rotates  past  and  in  close  proximity  to 
them. 

Access  to  data  stored  on  the  drum  depends 
on  the  rotational  speed  and  the  location  of  the 
particular  data  desired.  When  the  desired  data 
has  just  passed  the  head,  access  time  is  maxi- 
mum—one revolution.  If  the  desired  data  is  under 
the  head,  access  time  is  nearly  zero.  Thus,  for 
the  general  case,  average  access  time  is  half 
of  a  drum  revolution,  but  by  "optimum  pro- 
graming" this  can  be  reduced. 

The  drum  shown  in  figure  10-39  includes  a 
quick  access  band,  each  track  of  which  is  com- 
posed of  several  recirculating  loops.  These 
loops  waste  the  portion  of  track,  if  any,  which 
is  not  between  the  two  heads  that  comprise  a 
loop. 

Magnetic  drums  vary  greatly  in  capacity  and 
operating  speed.  Speeds  of  3,000  to  17,000  rpm 
and  diameters  of  4  to  12  inches  result  in  average 
access  times  of  2  to  10  milliseconds. 


A  magnetic  drum  is  the  cheapest  form  of 
internal  storage  for  a  small  computer;  the  data 
stored  on  the  drum  is  erasable  but  nonvolatile 
(not  lost  when  power  is  turned  off). 

The  magnetic  surface  of  a  rapidly  rotating 
drum  such  as  that  shown  in  figure  10-39  is  a 
very  economical  main  store  for  a  small  com- 
puter. Rotating  at  a  speed  of  several  thousand 
rpm,  a  track  spacing  of  several  tracks  per  inch 
may  be  obtained.  Each  track  has  the  capacity 
of  storing  many  bits,  normally  in  the  thousands, 
depending  on  the  drum  size,  speed,  and  so  forth, 
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MAGNETIC  DISK 


The  magnetic  disk,  figure  i0-41,  is  similar 
to  a  phonograph  record  except  that  the  tracks 
are  circular  instead  of  spiral.  The  spacing  of 
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Figure  10-39. —Magnetic  drum.  Figure  10-40. —Magnetic  drum  head. 
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DISKS 
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Figure  10-41. --Magnetic  disk  diagram. 


the  recording  heads  is  maintained  by  an  ''air 
bearing."  A  very  high  storage  capacity  is  char- 
acteristic of  this  type  of  storage.  Its  low  me- 
chanical inertia  makes  it  appealing  for  airborne 
applications.  Disk  storage  has  been  built  with 
100  concentric  tracks  on  each  side  of  each  disk. 


MAGNETIC  TAPE 

Perhaps  the  most  familiar  type  of  storage 
to  the  Navy  technician  is  magnetic  tape.  The 
materials  used  may  be  the  same  as  those  used 
for  audio  recording,  except  that  very  high 
quality  tape  is  required  to  avoid  missing  an 
occasional  bit. 

Seven  channel  tape  is  usually  one-half  inch 
wide.  Its  recording  density  is  normally  from 
100  to  more  than  500  characters  per  inch  of 
tape.  Thus  a  2,400-foot  roll  can  store  about  3 
to  16  million  characters.  This  is  less  than  the 
apparent  maximum  because  the  gap  between 
recorded  sections  of  tape  may  be  from  1/2  to 
2  1/2  inches.  Obviously,  the  tape  must  be 
brought  up  to  speed  before*  reading  or  writing 
is  begun.  A  26,  400-foot  tape  with  200  characters 
per  inch  holds  as  much  data  as  25,000  cards. 


each  80  columns  wide.  Tape  speed  may  be  as 
high  as  240  inches  per  second. 

Under  ordinary  operating  conditions,  mag- 
netic tape  is  usable  up  to  50,000  times;  data 
on  a  used  tape  may,  of  course,  be  transferred 
to  a  new  tape^  Temperature  and  humidity  vari- 
ations may  cause  the  oxide  surfaces  to  crack, 
and  dust  may  cause  a  signal  to  be  missed«  Oil 
or  moisture  from  manual  handling  may  en- 
courage the  collection  of  dust. 


MAGNETIC  CORES 

Large  computers  employ  many  small  toroidal 
(ring  or  doughnut  shaped)  cores  made  of  fer rite, 
each  of  which  can  store  one  bit  of  information 
by  becoming  magnetized.  The  magnetizing  force 
required  is  modest,  since  a  single  conductor 
passed  through  the  core  will  suffice  to  perform 
the  function  of  a  winding.  An  array  of  such 
cores,  typically  each  only  about  one-twentieth 
of  an  inch  in  outside  diameter,  was  mentioned 
previously. 

By  arranging  these  cores  in  a  rectangular 
matrix  or  array,  very  short  access  times  are 
common  because  parallel  access  is  practical 
with  the  use  of  modern  high  speed  semiconductor 
switches.  Access  times  of  less  than  10  micro- 
seconds are  practical  and  commonplace. 

By  coincident  current  techniques,  any  single 
core  may  be  selectively  readin  or  readout. 
That  is,  by  passing  a  current  through  a  given 
core,  the  two  fluxes  may  be  made  to  add  and 
to  exceed  the  threshold  value  necessary  for 
switching  the  selected  core.    (See  fig.  10-42.) 

The  use  of  a  third  winding  permits  sensing 
the  switching  of  a  core.  That  is, if  interrogated 
by  two  coincident  (additive)  half-select  pulses, 
the  core  switches  and  the  change  of  flux  induces 
a  pulse  into  the  output  winding.  Obviously, 
half-select  pulses  are  passed  through  a  core 
often  when  reading  into  or  writing  out  of  ad- 
jacent cores,  but  these  should  cause  no  harm. 
Readout  causes  the  core  to  switch;  this  is 
destructive  and  requires  that  the  information 
regenerated  if  it  is  not  to  be  lost. 

Hysteresis  Loops 

The  hysteresis  loop  of  a  ferrite  core  is 
essentially  square,  as  depicted  in  figure  10-42. 
However,  the  heavy  line  which  indicates  this 
loop  applies  only  for  the  case  where  a  sym- 
metrical magnetizing  force  is  applied— certainly 


ERLC 


279 

;10C0 


TRADFVMAN  1  &  C 


(A) 


ERIC 


HALF-SELECT 


MAGNETIZING 

FORCE  OF 
SINGLE  HALF- 
SELECT  PULSE 


HALF-SELECT 


HALF- 
SELECT 


(B) 


mmf 


i  NEGLIGIBLE 
^  CHANGE 
T     \H  FLUX 


MAGNETIZING 
FORCE  OF 
TWO  HALF- 
CURRENT 
PULSES 


MAXIMUM 
CHANGE 
OF  FLUX 


TD,  595 

Figure  10-42.— (A)  A  single  half-select  pulse;  (B)  coincident  (additive)  half-select  pulses. 


not  the  general  computer  use  situation.  A  much 
more  realistic  representation  of  the  hysteresis 
phenomena  is  shown  in  figure  10"43o 

A  family  of  curves  such  as  shown  in  figure 
10-43  illustrates  what  occurs  in  a  magnetic 
circuit  when  excited  in  anyway  other  than  the 
simplest  way.  The  solid  lines  apply  when  the 
variable,  positive  magnetizing  force,  H,  is  in- 
creasing flux  in  a  positive  direction  (from  P  to 
Q  to  P').  The  dash  lines  apply  when  it  is  de- 
creasing. 

Actually,  a  complete  representation  would 
have  to  show  that  successive  B-H  loops  do  not 
exactly  close;buteachtimeanewloopis  formed, 
it  more  closely  approaches  the  previous  loop, 
until  the  difference  becomes  undetectable  after 
a  few  cycles. 

Testing 

A  testing  waveform  of  current  is  used  to 
determine  the  cumulative  effect  of  half-select 


pulses  on  cores.  Ideally,  of  course,  a  half- 
select  pulse  will  have  negligible  effect  on  a 
core.  In  practice,  this  is  not  entirely  true,  as 
may  be  suspected. 

To  determine  the  effect  of  many  half-select 
pulses  on  a  given  core,  the  waveform  shown  in 
figure  10-44  is  applied  to  a  core  to  be  tested. 
A  pickup  winding  is  used  to  sense  the  response 
of  the  core  to  this  testing  waveform,  and  its 
signal  is  applied  to  an  oscilloscope  which  is 
synchronized  with  the  testing  waveform. 

The  testing  waveform  (fig.  10-44)  is  es- 
sentially divided  into  two  parts.  Part  (a)  con- 
sists of  a  write  pulse,  w,  followed  by  a  single 
disturbing  pulse,  d,  and  a  read  pulse,  r.  Part 
(b)  is  similar,  but  includes  several  disturbing 
pulses.  The  response  to  the  two  reading  pulses 
is  a  measure  of  the  disturbance  caused  by  the 
several  disturbing  pulses  (b)  as  compared  with 
the  single  pulse  in  (a).  If  the  response  to  dis- 
turbance pulses  is  excessive^  the  cores  must 
be  rejected. 
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Figure  10-43. —Magnetic  hysteresis  loops. 
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OTHER  MAGNETIC  UNITS 

A  nondestructive  readout  device  with  char- 
acteristics similar  to  the  ferrite  core  just  de- 
scribed is  called  the  transfluxer,  figure  10-45. 
In  this  case,  a  second,  smaller  aperture  is 
employed  to  allow  sampling  and  possible  switch- 
ing of  only  that  portion  of  flux  around  the  small 
hole  for  readout,  a  procedure  which  does  not 
switch  all  of  the  flux  contained  by  the  core. 

A  thin  film  dot  array  memory  (fig.  10-46) 
promises  very  fast,  compact  and  probably  in- 
expensive switching  for  the  future.  The  feasi- 
bility of  a  cycle  time  of  0«2  microsecond  has 
been  demonstrated^ 

The  magnetic  characteristics  of  this  thin 
magnetic  surface  (fig.  10-46)  are  directional  in 
nature.  That  is,  the  film  is  easy  to  magnetize 
in  one  direction,  but  hard  in  a  direction  at  right 
angles  to  the  easy  direction.  The  magnetization 
characteristic  in  the  hard  direction  is  essentially 
without  hysteresis  (instead  of  a  B-H  loop,  it 
collapses  to  a  line),  but  the  B-H  characteristic 


in  the  easy  direction  is  the  familiar  square 
loop  characteristic. 

ACOUSTIC  STORAGE 

As  previously  *  mentioned,  delay  lines  in 
combination  with  an  AND  circuit  provide  the 
basic  mechanism  of  dynamic  storage.  Because, 
for  a  given  amount  of  time  delay,  acoustic 
(pressure  wave)  delay  lines  are  less  unwieldy 
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Figure  10-44. —Testing  waveform  for  territe 
cores. 
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Figure  10-45. —Transfluxer,  multiaperture 
ferrite  core. 


(than  electromagnetic  types),  their  use  has  been 
exploited  to  a  considerable  degree*  Liquids  were 
first  used,  including  mercury,  but  many  diffi- 
culties appeared,  even  for  ground  operation. 
As  a  result,  solid  delay  media  have  received 
much  attention. 

Quartz  delay  lines  have  been  in  the  field 
for  quite  some  time.  The  piezoelectric  effect 
is  employed  to  impart  the  signal  to  the  crystal 
and  to  recover  it.  For  critical  application,  such 
as  this,  an  oven  is  employed  to  stabilize  against 
the  effects  of  temperature  variations. 


A  frequent  problem  with  quartz  delay  units 
is  that  more  than  one  type  of  wave  may  be 
propagated.  Further;  these  several  waves  may 
have  different  velocities  and  polarizations. 

Small  nickel  wires  or  thin-walled  tubes  have 
the  advantage  of  propagating  a  wave  very  nearly 
purely  longitudinal  in  form.  Magnetostrictive 
excitation  is  employed,  as  indicated  in  figure 
10-47.  The  ends  of  the  wire  or  tube  are  ter- 
minated in  some  manner  to  absorb  unwanted 
waves,  sometimes  clamped  by  a  rubber  pad  Oi' 
embedded  in  a  tube  of  grease. 

Excitation  directly  by  pulses  is  employed. 
The  pulse  duration  may  be  a  few  microseconds. 
For  a  given  delay,  the  attenuation  is  somewhat 
less  than  with  a  mercury  tank.  The  wire  can 
be  bent,  which  is  quite  important,  since  the 
velocity  of  propagation  of  a  pressure  wave 
through  a  solid  is  considerably  faster  than 
through  a  liquid. 

Waveform  distortion  of  considerable  conse- 
quence occurs  with  this  device.  The  transducer 
coils  must  be  physically  configured  to  be  com- 
patible with  the  duration  of  the  transmitted 
pulse* 

Electrostatic  storage  has  been  used,  but  is 
not    expected   to   have  airborne  applications. 
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Figure  10-46.  — Film  dot  array  memory. 


The  internal  storage  requirement  for  a  very 
fast-essentially  zero-access  (and  operation) 
time  device  with  limited  storage  capacity  is 
accomplished  by  the  use  of  a  register  or  shift 
register,  which  is  typically  electronic  but  can 
be  magnetic  and  may  be  devised  by  multiple 
cascading  of  flip-flop  circuits  (multivibrators). 

(The  usage  of  the  term  flip-flop  refers  to 
the  bistable  circuits  that  make  up  a  shift  reg- 
ister.) 

The  principle  a  register  is  indicated  in 
block  diagram  form  by  the  string  of  flip-flops, 
A,  in  figure  10-48.  Each  flip-flop  may  be  set 
independently  and  simultaneously  by  set  pulses 
which  may  cause  each  one  to  assume  the  0  or  1 
condition  to  correspond  with  the  binary  digits 
of  the  particular  (binary)  number  being  stored. 
Thus  each  bit  of  a  binary  word  is  positionally 
related  to  its  corresponding  flip-flop.  Consider 
that  each  flip-flop  is  drivpi^  by  the  one  to  its 
left  and  drives  the  one  tc  right  in  such  a 
manner  that,  when  triggered,  the  succeeding 
flip-flop  will  assume  the  condition  (1  or  0) 
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Figure  10-47. -Nickel  wire  as  delay. 

previously  held  by  its  driving  circuit.  Thus, 
introducing  a  pulse  representing  a  1  or  a  0  to 
the  flip-flop  on  the  left  causes  it  to  assume  the 
corresponding  1  or  0  condition  as  ordered,  and 
consequently  shifts  the  condition  of  each  flip- 
flop  to  the  right  one  "notch,''  so  that  the  num- 
ber which  is  stored  is  shifted  one  notch  or  flip- 
flop.  What  has  been  described  is  series  shifting. 
The  value  of  this  process  may  be  visualized 
by  remembering  that  long  hand  multiplication 
requires  the  addition  of  shifted  numbers  as  a 
final  step  in  obtaining  the  product. 

Another  mode  of  operation  is  actually  de- 
picted by  figure  10-48-namely,  parallel  shift- 
ing. In  such  a  case,  the  number  under  consider- 
ation is  transferred  from  one  register.  A,  di- 
rectly to  a  second,  It  may  then  be  returned 
to  A  along  an  oblique  path,  thus  displacing 
(shifting)  it  either  to  the  right  or  to  the  left, 
depending  on  which  kind  of  shift  was  desired. 
(In  this  case,  the  string  of  flip-flops.  A,  are  not 
sequentially  connected  to  each  other,  nor  are 
those  of  B.)  The  output  bistable  circuit  may 
be  fed  back  to  the  input  to  complete  the  loop, 
thus  accomplishing  a  circulating  loop  which  may 
be  used  to  recirculate  the  stored  number  or  word 
indefinitely « 


INPUT  AND  OUTPUT  UNITS 

The  input  and  output  units  provide  the  means 
of  communication  between  the  computer  and  the 
operator/ evaluator.  In  order  to  solve  problems 
and  process  data,  the  data  and  instructions  must 
be  inserted  into  the  computer,  and  the  computer 
must  deliver  the  results  of  its  calculations. 
The  problem  is  to  provide  the  computer  with 
information  at  a  speed  which  uses  the  tre- 
mendous speed  of  the  computer.  The  units  which 
provide  the  information  and  read  the  results 


obtained  from  the  computer  vary  with  the  par- 
ticular installation. 

A  program  is  written  which  describes  the 
sequence  of  calculations  which  the  machine  is 
to  perform.  The  problem  data  are  collected  and 
inserted  into  the  computer  which  reads  the 
program  plus  the  data  and  stores  this  informa- 
tion. Having  stored  the  necessary  program  and 
data,  the  computer  is  then  started.  After  com- 
pleting the  series  of  calculations  which  it  must 
perform,  the  computer  produces  the  results 
which  must  be  converted  into  indications  (indi- 
cators or  readable  information). 

The  methods  of  providing  the  information  for 
the  computer  varies  with  the  requirements  for 
the  computed  information.  Mechanical  changing 
information  must  be  converted  into  digital  lan- 
guage (analog  to  digital  conversion).  If  the  com- 
puted results  are  recorded  on  an  indicating 
device,  conversion  from  digital  back  to  analog 
is  necessary.  Computer  information  will  also 
come  from  units  which  prepare  punched  and 
magnetic  tape  and  punched  cards. 

DATA  CONVERSION 

All  converters  are  essentially  counting, 
weighing,  or  reading  devices.  The  output  of 
the  converter  should  be  compatible  in  form  and 
time  availability  with  the  computer  that  is  to 
use  it.  The  speed,  precision,  and  accuracy 
required  of  the  measurement  determine  the  type 
converter  used-  Since  the  majority  of  inputs  to 
airborne  computers  are  available  in  analog 
form,  the  analog  to  digital  converter  type  input 
is  used  extensively.  Devices  of  this  type  are 
available  to  convert  most  analog  inputs  to  digital 
form  with  almost  any  desired  degree  of  accu- 
racy. 

If  it  were  necessary  to  determine  each  of 
the  required  quantities  for  a  given  problem, 
to  convert  it  into  digital  form,  to  encode  it  and 
determine  the  program,  and  to  apply  these  to 
the  computer,  the  computer  speed  would  be  of 
no  significant  value  in  one-time  solutions.  The 
value  of  computers  in  actual  flight  situations 
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Figure  10-48.— A  parallel  shifting  register. 
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lies  in  the  automatic  and  repetitive  nature  of 
the  computer.  Specifically,  this  includes  the 
following  abilities: 

1.  To  accept  the  required  data  automati- 
cally, provided  only  that  it  be  included  in  the 
program  and  that  it  be  in  the  proper  form  for 
use  by  the  computer. 

2»  To  perform  the  programed  computations 
with  great  speed. 

3.  To  perform  the  same  computations  over 
and  over. 

4.  To  make  corrections  during  each  com- 
putation cycle,  as  the  situation  requires,  re- 
flecting any  change  in  values  that  may  have 
occurred  since  the  last  previous  cycle. 

5.  To  store  the  result  of  the  last  previous 
calculation  for  use  in  the  next  computation. 

ANALOG  TO  DIGITAL 
COVERTERS 

During  a  flight,  all  variable  quantities  prob- 
ably originate  in  analog  computers.  Since  a 
digital  computer  accepts  only  binary  quanti- 
ties, the  analog  data  must  be  routed  through  a 
converter  and  changed  into  digital  form  for 
insertion  into  the  computer. 

A  typical  problem  involving  changing  quan- 
tities is  the  question  whether  the  remaining 
fuel  is  sufficient  to  allow  the  aircraft  to  reach 
a  given  destination.  Almost  all  factors  ap- 
plicable to  such  a  problem  are  variable— time, 
fuel,  airspeed,  groundspeed,  drift,  altitude, 
fuel  consumption  rate,  etc.  Analog  computers 
determine  the  present  value  of  each  quantity 
and  supply  it  to  the  converter,  which  then  con- 
verts the  data  into  digital  form.  The  computer 
may  have  a  program  outlined  by  which  all  the 
variables  are  considered  in  calculations  that 
finally  result  in  a  YES  or  NO  answer.  The 
YES  answer  might  cause  a  green  indicator  to 
light,  and  NO  might  cause  a  red  indication. 
The  computer  must  cycle  the  program  con- 
tinually, correcting  the  various  quantities  as 
needed,  and  temporarily  storing  the  rate  of 
change  of  each  quantity,  as  well  as  the  value  of 
the  latest  computed  quuntity.  With  this  ar- 
rangement, computations  based  on  latest  avail- 
able data  can  continue  in  the  event  of  interrup- 
tion of  operation,  and  the  margin  of  error  is 
decreased  in  that  event. 

The  limit  of  accuracy  of  a  computer  Is  the 
least  significant  digit.  There  is  no  advantage 
in  having  an  analog  device  more  accurate  than 
the  control  data  available  to  it.  As  an  example. 


a  servo  positioned  by  a  five-digit  binary  control 
signal  can  indicate  angles  no  closer  than  1/32 
(25  =  32)  of  a  revolution,  or  approximately 
11.3°,  regardless  of  the  precision  of  the  ser- 
vomotor itself.  The  precision  of  output  devices 
should  be  matched  to  the  stored  data,  or  at 
least  to  the  level  of  accuracy  required  in  the 
output  application. 

Angular  converter  outputs  may  be  matched 
in  reference  to  a  defined  0°  reference,  or  in 
reference  to  the  last  previously  indicated  angle« 
Many  analog  to  digital  converters  utilize  a 
wheel,  a  ring,  or  a  spiral  shaft  encoder  which 
is  electrically  or  mechanically  positioned  by 
the  quantity  being  measured.  Several  general 
types  are  discussed  below. 

Mechanical  Converters 

SIM  PLE  BINARY  WHEEL. -The  binary  wheel 
is  a  flat  disk  composed  of  concentric  circles 
with  each  ring  divided  into  twice  as  many  sec- 
tors as  the  adjoining  inner  ring.  Thus  a  prop- 
erly coded  wheel  divides  a  circle  into  sectors, 
with  the  number  of  rings  determining  the  ac- 
curacy of  the  device.  Figure  10-49  (A)  shows 
a  five-bit  shaft  encoder  of  the  general  type 
just  discussed. 

Instead  of  the  concentric  rings,  parallel 
bands  on  the  wheel  perimeter  could  be  marked 
and  used  to  perform  the  same  function.  Coding 
could  then  be  based  on  conducting  and  non- 
conducting layers,  magnetic  and  nonmagnetic 
segments,  transparent  and  opaque  segments, 
or  raised  and  lowered  segments  which  operate 
to  open  and  close  electromechanical  switching 
devices,  (See  fig,  10-49  (B).) 

SINGLE  BRUSH  SHAFT  ENCODER.-A  modi- 
fication of  the  shaft  encoder  consists  of  a 
single  brush  on  the  shaft,  making  contact  with 
multiple  tabs  on  the  perimeter  of  a  wheel. 
These  tabs  are  connected  to  buses  in  a  non- 
repeating binary  code.  Since  the  tabs  are  all 
on  the  perimeter  of  the  wheel,  only  one  brush  is 
required,  regardless  of  the  number  of  points 
which  are  to  be  indicated.  This  results  in  the 
following  three  major  advantages: 

1.  The  rings  need  not  be  concentric  or 
coplanar^j   but   simply   electrically  insulated. 

2.  Identical  printed  wafers  with  distinctive 
tab  codes  could  be  stacked  to  form  the  switch. 

3.  A  14-digit  encoder  could  be  built  using 
the  same  size  case,  housing,  etc.,  as  a  five-bit 
unit. 
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Figure  10-49. -A  simple  five-bit  shaft  encoder. 
(A)  With  five  output  requirements;  (B)  with  a 
single  output  required. 

GEAR  DRIVE  SHAFT  ENCODER.-Most  an- 
gular to  linear  conversion  devices  introduce  a 
positional  uncertainty  which  must  be  eliminated, 
either  by  limiting  the  permissible  angle  or  by 
using  two  conversion  units.  The  gear  drive 
does  not  have  this  problem;  it  may  be  designed 
to  represent  any  angle.  The  limits  imposed 
are  the  minimum  angular  resolution  and  the 
maximum  permissible  size  of  the  components. 
The  minimum  angular  resolution  is  determined 


by  the  number  of  teeth  per  revolution.  (See 
fig.  10-50.) 

Electrical  Converters 

LINEAR  POTENTIOMETER. -A  potentiom- 
eter may  be  used  with  its  two  ends  connected 
to  fixed  reference  potentials.  The  angular 
position  of  the  slider  may  be  represented  by  the 
unloaded  voltage  at  the  slider.  Any  variation 
in  the  reference  voltage,  or  any  current  in 
the  sensed  voltage,  can  introduce  errors  into 
the  reading.  The  voltage  can  be  used  directly 
(analog),  or  it  may  be  supplied  as  a  scaled 
voltage  to  the  converter.  For  digital  applica- 
tions, a  tapped  rather  than  continuous  potentiom- 
eter may  be  used,  with  the  output  then  encoded 
to  binary  form  for  input  to  the  computer. 

VOLTAGE  TO  NUMBER  CONVERSION.-- 
Electrical  analogies  (analogs)  of  most  meas- 
urable quantities  have  been  developed,  with  most 
instrumentation  presenting  its  output  as  a  scaled 
voltage  (1  volt  =100  miles,  1  volt  =  1,500  gal- 
lons, etc«).  It  is  necessary  to  convert  both  the 
voltage  level  and  the  scale  factor  into  terms 
usable  by  the  computer «  It  is  not  always  neces- 
sary that  the  scale  factor  be  inserted,  as  long 
as  the  computer  has  it  stored  at  a  unique  ad- 
dress. 

Examples  of  voltage  to  number  converters 
are  the  digital  voltmeter  and  the  self-centering 
potentiometer  used  in  angle  to  number  conver- 
sion« 

VOLTAGE  TO  TIME  TO  NUMBER  CON- 
VERSION^— A  converter  of  the  voltage  to  time 
to  number  type,  in  its  simplest  form,  is  very 
useful  in  scaled  systems.  The  converter  may 
require  clock  pulses,  a  linear  sawtooth  of 
voltage  (ramp),  a  voltage  comparison  circuit; 
and  a  voltage  that  is  to  be  measured. 

Digital  conversion  is  provided  by  starting  a 
digital  counter  that  has  been  synchronized  with 
the  sweep,  and  stopping  it  when  the  sweep  volt- 
age and  the  unknown  voltage  are  equah  The 
clock  pulses  are  counted,  and  the  voltage  change 
per  unit  time  (AE/t)  factor  is  applied,  so  that 
the  output  reading  is  converted  into  a  number. 
There  is  one  counted  output  for  each  sweep  as 
long  as  the  unknown  voltage  is  within  the  cali- 
brated range  of  the  sawtooth. 

Accuracy  of  this  system  is  limited  by  the 
slope  of  the  sawtooth,  by  the  accuracy  of  the 
timing  system,  and  by  the  precision  of  the 
voltage  comparison  system.  Making  the  same 
measurement  concurrently  (using  two  or  more 
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Figure  10-50.— Gear  drive  shaft  encoder. 
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converters)  and  averaging  the  results  decrease 
the  inaccuracies  of  the  system. 

The  system  indicates  an  instantaneous  value; 
nothing  is  shown  concerning  the  behavior  of  the 
input  voltage  before  or  after  its  intersection 
with  the  sawtooth.  The  sawtooth  need  not  be 
linear,  provided  that  its  voltage  as  a  function 
of  time  is  known  and  used  in  the  calculation. 

SELECTIVELY  ADD-SUBTRACT  SYS- 
TEM.—The  operating  principle  of  this  system 
is  the  same  as  that  of  an  equal  arm  balance, 
where  an  unknown  weight  in  one  pan  is  balanced 
by  selectively  adding  or  subtracting  known 
weights  in  the  other  pan.  The  limit  of  accu- 
racy, disregarding  friction,  is  ±1/2  the  small- 
est balance  weight  available.  Similarly,  a 
voltage  balance  analog  system,  selectively  add- 
ing or  subtracting  scaled  resistors  until  balance 
is  obtained,  may  be  used.  The  advantage  of  this 
system  is  that  the  voltage  may  be  larger  or 
smaller  than  the  reference  voltage.  A  simple 
example  is  a  balanced  bridge  with  binary  ad- 
justments. The  system  may  start  either  from 
a  fixed  point  or  from  the  last  used  point,  with 
switching  automatically  sequenced  and  con- 
trolled by  the  computer. 

DIGITAL  TO  ANALOG  CONVERTERS 

It  is  often  necessary  for  the  digital  output 
to  be  converted  to  analog  quantities  in  order  to 
actuate  a  servo  or  some  other  device  of  an 
analog  nature.  Again,  a  converter  is  required; 
but  in  this  case,  it  must  be  a  digital  to  analog 
converter. 


Practically  any  encoder  (analog  to  digital 
converter)  can  be  used  as  a  decoder  (digital 
to  analog  converter),  either  directly  or  in  com- 
bination with  a  null-seeking  driver.  Frequently 
the  only  modification  required  is  reversing 
the  input  and  output  functions  of  the  device. 

READOUT  DEVICES  AND  METHODS 

Symbolic  displays  are  generally  employed 
for  immediate  use.  The  display  system  (matrix) 
may  be  formed  by  an  array  of  individual  lights; 
it  may  be  based  on  variations  of  intensity  or 
color  on  a  CRT;  or  it  may  represent  the  locus 
of  points  on  an  X-Y  plotter  or  on  a  DRT  plotter 
table.  Computer  output  voltage  levels  and  data 
rates  can  be  adapted  to  produce  any  of  these 
displays.  The  specific  type  selected  will  de- 
pend primarily  on  the  application. 

Timing  and  retentivity  (or  recording)  may 
be  selected  to  provide  a  display  similar  to  that 
of  an  oscilloscope,  of  a  radar  indicator,  or  of 
a  television  set.  The  data  can  be  arranged  in 
alphanumeric,  graphic,  or  photographic  form. 
Multiple  displays,  using  combinations  of  several 
individual  display  systems,  are  used  in  most 
airborne  and  military  computers,  both  digital 
and  analog.  Figure  10-51  illustrates  several 
common  readout  devices. 

Lights 

Each  individual  light  may  be  considered  as 
the  equivalent  of  a  binary  stage:   ON— true  or 


c 


286 


,.1C{. 


Chapter  10-DIGITAL  COMPUTERS 


9 

9 

9 

9 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

6 

6 

616 

5 

5 

5 

5 

5 

4 

A 

4 

4 

4 

3 

3 

3 

3 

?1 

2 

2 

2 

2 

2 

lIJl 

1 

l_ 

(A) 


IbI- 

illl 


(B) 


(C) 


(  Q 


(G) 

TD.604 

Figure  10-51.  --Readout  display  matrices.  (A)  Positional  illuminated  display;  (B)  5  x  7  alpha- 
numeric display;  (C)  3  x  6  dot  display;  (D)  side  display;  (E)  perimeter  display;  (F)  tape  dis- 
play; (G)  Cartesian  coordinates  display. 


one;  OFF*-false  or  zero.  Lights  are  used  to 
display  such  discrete  data  as  failsafe,  on-off, 
and  warning.  They  may  be  used  in  groups  and 
in  conjunction  with  ring  counters  to  form  binary 
to  decimal  conversion  displays.  Each  individual 
light  is  sequenced  and  illuminates  the  appro- 
priate digit  when  switched  on  by  the  counters. 
(See  fig.  10-51  (A).) 

MULTIFILAMENT  LIGHTS.^These  lights 
may  display  numbers,  letters,  symbols,  or 
combinations  of  these.  Filaments  may  ''edge 
light"  lucite  cards  to  illuminate  engraved  sym- 


bols, or  may  actually  be  shaped  in  the  form 
of  the  symbol  and  glow  when  switched  on.  (Note 
fig.  10-51  (B)  and  (C).) 

Lights  require  appreciable  current— greater 
than  that  which  is  normally  available  directly 
from  the  computing  circuits.  Therefore,  a 
buffer  or  amplifier  stage  is  usually  required  to 
furnish  the  additional  current.  Since  a  single 
display  illuminates  multiple  symbols  and  re- 
quires at  least  one  terminal  for  each,  it  may 
require  its  own  counter  circuits  to  convert 
from  binary  code  to  the  display  code,  or  it 
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may  share  a  common  converter  with  several 
other  circuits.  On  the  other  hand,  the  individual 
filaments  may  be  prewired  to  a  printed  circuit 
board,  and  the  appropriate  display  selected  and 
switched  by  computer  circuitry. 

The  value  or  quantity  being  measured  may 
be  represented  by  a  positioned  display  of  mul- 
tiple filament  lights.  The  digital  voltmeter  is 
a  fairly  common  example  of  the  use  of  these 
lights*. 


its  own  positional  drive  motor,  simplifying: 
external  wiring. 

The  tape  (if  of  a  sufficient  free  length-to- 
width  ratio)  may  be  formed  into  a  "Mobius 
band/  permitting  doubling  the  number  of  sym- 
bols on  a  band  of  given  length  and/or  permitting 
staggering  the  symbols  so  they  can  be  trans - 
illuminated  (projected).     (See  fig.  10-51  (F).) 

Plotters 


Wheel  Displays 

Any  one^  of  the  angle  to  number  converters 
previously  described  can  be  connected  as  an 
output  device,  either  to  furnish  an  angle  signal 
or  display  (pointer  or  servo  signal)  or  to  me- 
chanically position  a  part;xular  symbol  on  a 
wheel  display.  The  symbol  to  be  displayed 
can  be  any  arbitrary  number,  letter,  word,  or 
other  symbol  selected  by  the  designer. 

The  wheel  can  be  positioned  by  a  servo- 
motor, by  a  step  counting  switch,  by  a  digital 
to  analog  converter  coupled  with  a  motor,  etc. 
The  only  limitation  on  the  positioning  system 
is  that  it  must  be  able  to  drive  the  wheel  until 
the  correct  symbol  is  displayed. 

The  display  may  be  generated  by  wheels 
geared  together  in  a  fixed  ratio  (as  in  an 
odometer)  or  with  each  wheel  individually  driv- 
en and  positioned^  A  disadvantage  of  the  second 
system  is  the  increased  space  required  to 
accommodate  the  separate  drive  mechanisms. 
The  number  of  symbols  to  be  displayed  is 
limited  by  the  size  of  the  wheel  and  by  the 
number  of  discrete  positions  that  can  be  se- 
lected. (See  fig.  10-51  (D)  and  (E)J 

TAPE  DISPLAYS.-Rather  than  increasing 
the  size  of  the  wheel  to  increase  positional 
accuracy  and  to  increase  the  number  of  symbols 
that  can  be  displayed,  tape  displays  are  fre- 
quently used„  The  small  wheel  simply  acts  as 
an  idler  wheel  for  a  tape  bearing  a  large  group 
of  symbols.  This  system  ha&  several  advan- 
tages, but  the  primary  advantage  is  that  it 
provides  a  clearly  legible  (precise)  display  in 
a  minimum  of  space. 

Many  ''games"  can  be  played  with  the  tape 
system  to  increase  packing  density.  The  digits 
of  several  tapes  may  be  alined  and  projected. 
The  depths  of  the  tapes  can  be  staggered,  mak- 
ing it  possible  to  package  the  drive  mechanism 
in  line  with  the  tapes.  The  tape  can  be  coded 
and  may  actually  carry  the  control  wiring  for 


Digital  computers  frequently  use  plotters  to 
represent  two  properties  of  a  variable:  latitude 
and  longitude,  altitude  and  bearing,  amplitude 
and  time,  etc.  Most  digital  plotters  are  simply 
plotters  which  already  exist  for  analog  systems, 
with  the  computer  merely  furnishing  signals 
(through  digital  to  analog  converters)  as  the 
input  signals. 

The  plotter  may  be  either  the  recording  or 
the  nonrecording  type.  The  digital  data  dis- 
played (plotted)  are  a  series  of  discrete  values. 
If  the  points  are  readily  distinguishable  from 
each  other,  more  than  one  curve  may  be  plotted 
at  one  time.  The  plot  if  affected  by  the  number 
and  type  of  recording  heads,  the  speed  of  re- 
sponse, and  the  rate  of  travel.  Since  it  requires 
no  motion,  the  nonrecording  CRT  is  one  of  the 
fastest  plotting  systems,  and  is  one  of  the  most 
commonly  used.  If  a  permanent  record  is  re- 
quired, a  scope  camera  can  be  installed. 

Another  common  system,  the  moving  ribbon 
recording  oscillograph,  uses  Xerography  or 
photography,  pencil  or  pen  on  regular  or  graph 
paper,  pressure-sensitive  paper^  electrosensi- 
tive  papery  or  waxed  paper.  The  motion  of  the 
paper  generates  one  dimension  (generally  the 
time,  control,  or  X  coordinate),  while  the  lateral 
motion  of  the  recording  device  generates  the 
second  dimension. 

In  other  systems  the  recording  device  is 
moved  in  both  the  X  and  the  Y  coordinates  over 
a  stationary  surface.  This  is  the  principle  of 
the  oscilloscope  and  the  DRT  table.  A  direct 
digital  control  divides  the  X-Y  plane  into  dis- 
crete points,  determined  by  the  matrix.  A 
buffer  stage  may  be  necessary  between  the 
measured  voltage  and  the  converter,  in  order 
to  insure  sufficient  power  to  drive  the  mechani- 
cal device.  The  buffer  may  be  gated  to  accept 
a  signal  only  upon  command  from  the  computer, 
or  it  may  be  gated  continuously. 

Selection  of  the  type  plotter  for  use  is  fre- 
quently made  on  the  basis  of  the  input  signaL 
Slowly  varying  signals  may  use  a  mechanical 
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device,  while  rapidly  varying  signals  may  re- 
quire a  more  rapid  system.  Figure  10-51  (G) 
illustrates  a  display  of  Cartesian  coordinates 
by  means  of  individual  lights. 

Operational  Circuits 

Another  set  of  outputs  commonly  used  in 
military  computers  are  the  operational  outputs, 
actual  command  and  control  signals  to  other 
systems  or  subsystems.  They  may  be  in  any 
of  the  forms  previously  discussed. 

PROGRAMING 

A  digital  computer  can  add  or  subtract 
almost  indefinitely,  and  with  lightuiiig  speed. 
For  this  speed  to  produce  meaningful  results, 
the  computer  must  be  supplied  with  complete 
instructions,  including  what,  when,  where,  and 
why,  before  each  operation.  The  speed,  accu- 
racy, and  versatility  of  the  computers  are  de- 
termined by  the  type  of  instructions  provided 
and  the  manner  in  which  they  are  given. 

The  last  portion  of  this  chapter  is  roughly 
titled  Programing;  roughly,  because  program- 
ing is  technically  only  one  part  of  preparing  a 
problem  for  solution  by  a  computer.  Actually 
there  are  four  major  steps  as  shown  in  figure 
10-52:  numerical  analysis,  programing,  cod- 
ing, and  checking.  These  jobs  are  frequently 
referred  to  collectively  as  programing. 

NUMERICAL  ANALYSIS 

Essentially,  numerical  analysis  is  the  first 
step— the  definition,  in  proper  mathematical 
terms,  of  the  problem  to  be  solved.  It  is  the 
science,  or  frequently  the  art,  of  reducing  real 
problems  into  terms,  quantities,  and  equations 
that  a  digital  computer  can  accept*,  In  all  but 
the  simplest  problems,  extensive  numerical 
analysis  may  be  required  before  the  program 
can  be  written.  How  does  one  represent  an 
integral  or  differential,  a  cosine,  or  a  quality? 
Numerical  tricks,  approximations,  and  even 
arbitrary  values  must  be  used  in  order  to 
translate  these  concepts  into  the  individual 
numerical  values  required  by  the  computer. 

PROGRAMING 

Normally  problems  are  too  long  and  too 
complex  to  encode  directly  from  the  mathemati- 
cal analysis.    Programing  provides  the  short- 


hand, or  guidej  which  makes  it  possible  to 
translate  the  mathematical  operations  into  the 
step-by-step  operations  required  by  the  specific 
computer  to  be  used.  Programing  is  primarily 
the  task  of  drawing  flow  charts,  or  block  dia- 
grams, and  planning  memory  allocations. 

A  flow  chart  (fig.  10-53),  essentially  an 
annotated  block  diagram,  is  an  organizational 
convenience.  In  addition  to  depicting  the  over- 
all system  logic,  it  shows  the  sequence  of  logic 
operations;  the  result  of  each  choice,  and  the 
time  and  entrance  point  of  all  new  data. 

Although  it  is  intended  principally  as  an  aid 
in  writing  the  computer  code,  the  flow  chart  is 
also  an  excellent  troubleshooting  and  testing 
device.  It  has  symbols  to  describe  the  various 
functions  to  be  performed,  to  indicate  a  logical 
choice  or  optional  sequence,  and  to  show  when 
a  sequence  is  changed  by  new  or  modifying 
instructions.  Additional  symbols  and  conven- 
tions are  generally  used  to  simplify  the  diagram 
and  to  make  it  a  more  complete  instrument  for 
aiding  the  man  writing  the  code^  These  sym- 
bols are  not  standard,  but  they  are  consistent 
in  a  given  set  of  charts*  Their  sole  purpose  is 
to  transfer  information  from  the  designer  to 
the  coder  or  other  users  of  the  computer. 

CODING 

Coding  is  the  step-by-step  transformation  of 
the  problem,  as  mapped  out  by  the  flow  chart, 
into  a  final  program  written  in  the  language  of 
a  particular  computer.  Coding  is  essentially  a 
painstaking  precise  bookkeeping  operation:  each 
address,  each  digit,  and  every  single  command 
must  be  correct. 

The  coder,  unlike  the  man  who  writes  the 
flow  chart,  needs  little  knowledge  of  mathemat- 
ics; he  does  not  even  need  to  understand  com- 
puters. The  only  absolute  requirement  is  that 
he  adhere  inflexibly  to  the  rules  as  established 
by  the  design  of  the  computer.  Generally,  in 
transferring  from  one  t3rpe  or  model  of  com- 
puter to  another,  the  coder  must  learn  a  new 
set  of  rules,  a  new  language,  or  a  new  code. 

CHECKING 

Checking,  or  verifying,  is  the  final  step  in 
what  might  be  called  the  training  of  a  computer. 
It  is  frequently  performed  automatically.  The 
sole  purpose  of  this  step  is  to  insure  that  the 
coder  has  made  no  errors.  The  program  pre- 
pared by  the  coder  may  be  stored  internally  or 
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NUMERICAL  ANALYSIS 
Problem:  Determination  o(  position 


P  =    y  t^  +  bt  ^-  Po. 


a  =  acceleration 

b  -  velocity 

Po  -  position  at  t  *  0 


PROGRAMING 


mult,  t 

1 — 



INSTRUCTION 


Read  in  a/ 2 
Multiply  by  t 
Add  b 

Multiply  by  t 
AddPo 
Read  out 


INST.  NO. 


-5-t  -l-b 


■  bt 


i  t2  +  bt  +  P^ 


P  =   -f-  t^  +  bt  =  Pq 


Figure  10-52. —Four  steps  of  programming. 


TD.  605 


externally.  Storage  is  semipermanent  or  per- 
manent depending  upon  the  purpose  and  applica- 
tion of  the  computer. 


example  was  selected  because  it  is  fairly  short 
and  quite  representative  of  one  method  of  coding* 


SAMPLE  PROBLEM 


EKLC 


The  problem  is  to  determine  the  sine  and 
cosine  of  an  angle  which  is  supplied  to  the 
computer  in  binary  form.  The  first  step  of  the 
The  following  example  represents  a  simple     subroutine  will  arbitrarily  be  called  step  one, 
subroutine  in  a  single  address  computer.  This     although  the  subroutine  could  appear  anywhere 
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TD.  606 

Figure  10-53.  —  Flow  chart:  determination  of  sine  and  cosine. 


in  the  complete  program.  If  it  had  to  be  moved, 
moving  it  would  be  a  simple  matter  of  renum- 
bering each  step,  being  certain  to  maintain  the 
proper  sequence. 

The  operations  and  operation  codes,  not 
addresses,  used  in  this  computer  are  listed  in 
table  10-3.  (For  this  computer,  an  address  is 
defined  only  in  connection  with  an  operation; 
for  instance,  address  8  with  operation  06  means 
"transfer  the  contents  of  the  accumulator  (AC) 
to  memory  register  (mr)  four";  and  address  8 
with  operation  07  means  "read  input  data  at 
address  8  into  the  input  register  (IR).**  Ad- 
dress 8  is  not  used  with  any  other  operation.) 

This  particular  system  is  very  useful  in  de- 
veloping a  high  speed  special  purpose  computer; 
however,  changing  an  address-operation  com- 
bination requires  a  physical  modification  of  the 
computer. 

Now,  with  the  addresses  and  instructions 
given  and  the  flow  chart  as  shown,  the  actual 
program  is  ready  to  be  written.  The  first  step, 
read  in  angle  theta,  is  arbitrarily  numbered 
instruction  one.  Remember,  as  stated  above, 
it  could  appear  anywhere  in  the  program. 

For  the  next  instruction,  compare  theta 
against  90^  it  may  be  necessary  to  supply  the 
90**  as  another  input  or  it  may  be  moved  into 
the  register  from  storage  in  memory.  In  a 
special  purpose  computer  the  digital  represen- 
tation for  90^  can  be  easily  stored:  the  method 
of  representation  depends  on  the  computer. 
Assuming  that  the  angle  theta  is  represented  by 


a  seven^bit  binary  number  in  which  the  most 
significant  digit  represents  180°  and  the  least 
significant  bit  represents  2,8 ^  if  a  1  is  sup- 
plied to  only  the  second  most  significant  digit 
position  (0100000),  the  effective  angle  input  is 
90°. 

Since  both  of  the  angles  involved  are  posi- 
tive, the  compare  operations  simply  supplies 
the  difference  to  the  accumulator.  If  theta  is 
greater  than  90°,  the  sign  is  positive;  if  it 
is  less  than  90°,  it  is  negative. 

Rather  than  go  through  an  exte>isive  writing 
process,  the  ooder,  or  programer,  uses  a  tabu- 
lar bookkeeping  form  which  varies*  with  the  type 
of  computer  and  the  code  being  used.  Since 
this  example  is  to  be  coded  for  a  special  pur- 
pose computer,  it  is  permissible  to  take  a  few 
short  cuts:  addresses  are  wired  in;  input  and 
output  connections  are  permanent;  and  all  data 
concerning  type  of  quantity  and  units  of  measure 
are  ''remembered"  by  location.  Thus  for  a 
particular  operation  and  address  combination, 
the  digital  shaft  encoder  (or  other  angular  in- 
dicating device)  automatically  supplies  the  angle 
theta  to  the  accumulator  at  the  proper  time. 

In  the  single  address  code,  as  shown  in 
table  10-4  the  operation  specifies  the  quantity 
or  quantities  and  the  method  of  combination. 
The  address  tells  where  the  result  is  to  go. 
For  example,  instruction  three  says  to  sub- 
tract tiie  absolute  value  of  the  contents  of  the 
input  register  from  the  contents  of  the  accumu- 
lator. It  further  states  that  if  both  values  were 
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Table  10-3. -Code  table. 


Operation 
code 

Operation 

01 

Add 

(AC)  +  (mr)  ^  AC 

02 

Subtract 

(AC)  -  (mr)  —  AC 

03 

Multiply 

^iiir^    ivi/  urv,  —  ^  AL> 

04 

Divide 

(mr)  +  M/DR-^AC 

05 

Compare 

if  (AC)  >  (mr),  sign  AC  =  + 
if  (AC)  <   (mr),    sign  AC   =  - 
if  sign  of  (AC)  =  +  and  sign  of 
(mr)    =  +  ,  AC  -  mr  AC 

06 

Serial  transfer 
AC  —  mr 

or 

tnr  AC 

07 

Read  in 
in-V  IR 

positive  (which  they  must  be  in  this  case),  the 
result  will  carry  a  positive  sign  if,  and  only  if, 
the   magnitude   of  the   accumulator  value  is 
greater  than  that  in  the  input  register. 
This  single  address  code  thus  gives: 

1.  The  first  quantity. 

2.  The  operation  to  be  performed^ 

3.  The  second  quantity. 

4.  The  directions  for  storage  or  use  of  the 
result  of  the  operation. 

Its  advantages  are  speed  and  simplicity— one 
instruction  per  operation.  Building  such  de- 
vices becomes  progressively  more  difficult  as 
the  number  of  operations,  instructions,  or  ad- 
dresses is  permitted  to  increase,  since  each 
permissible  combination  of  quantities,  storage 
addresses,  and  functional  operations  must  have 
a  different  operation  and  address  code.  The 
instruction  itself  may  obtain  the  code.  In 
other  words,  the  binary  representation  of  the 
instruction  may  be  wired  to  connect  and  oper- 
ate the  proper  gates. 

The  coder  need  not  worry  about  these  items, 
his  code  books  enable  him  to  write  the  code 


Table  10-3. -Code  table— Continued. 


Operation 
code 

Operation 

08 

Read  out 
AC— ^  OR 

09 

Conditional  jump 

if  sign  AC  =     J  -.^  PR 

10 

Conditional  jump 
if  AC=0,  J  PR 

11 

Unconditional  jump 
J  —  PR 

12 

Enter  subroutine 

PR  —  TPR,  J  PR 

13 

Exit  subroutine 
TPR+1  ^  PR 

14 

Read  into  memory  register 
K(i)  mr 

15 

Re  cycle/ stop 
J  -i-  PR 

directly  from  the  flow  chart.  Thus  he  reads  in 
theta,  then  compares  it  against  90°  (0100000), 
which  may  have  been  stored  in  one  of  the  mem- 
ory registers  permanently,  or  temporarily,  as 
part  of  this  subprogram.  In  step  three,  com- 
pare, it  has  been  assumed  that  the  constant  was 
already  available.  The  compare  function  is 
permitted  against  any  of  the  memory  registers. 
Step  four,  the  conditional  jump,  is  represented 
by  the  decision  box  in  the  flow  chart,  while  step 
three  is  represented  by  the  contents  of  the  box. 
Therefore,  four  means:  if  the  result  of  step 
three  is  positive,  proceed  to  the  next  step;  if  the 
result  is  negative,  skip  (jump)  to  step  number— . 
Ordinarily  the  coder  will  fill  in  the  number  of 
this  step  when  he  completes  the  program  and 
determines  where  in  the  sequence  the  particular 
step  appears. 

When  the  code  has  been  completed  and 
checked  for  accuracy  and  consistency,  the  pro- 
gram is  ready  to  be  wired  in.    After  this  has 
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Table  10-4,— Sample  coding  sheet 


Code 

Instruc- 
tion 

Oper 

Add 

Operation 

1 

08 

08 

8  —  IR 

2 

06 

10 

IR—  AC 

3 

05 

10 

/AC/VIR/^  AC 

4 

11 

AC  =  -?  Jump  to 
step  15 

been  done,  any  change  of  operation  or  sequence 
will  necessitate  modifying  the  computer. 

If  the  problem  discussed  were  prepared  for 
solution  by  another  type  of  computer,  it  might 


be  programed  in  an  entirely  different  manner. 
It  is  entirely  conceivable  that  complete  sine  and 
cosine  tables  might  be  stored  directly  in  mem- 
ory, eliminating  the  need  for  this  subprogram. 
It  is  more  likely  that  in  another  computer,  in- 
puts would  be  supplied  in  terms  of  the  sine  and 
cosine  of  angle  theta  rather  than  the  angle  itself, 
again  eliminating  the  need  for  this  subprogram. 

The  previous  discussion  covers  a  tremend- 
ously simplified  view  of  the  total  programing 
problem.  To  design,  build,  and  program  a  mili- 
tary digital  computer  requires  attacking  the 
design  problem  on  all  fronts  at  once:  how  many 
specific  equations  are  to  be  solved,  how  many 
and  what  kind  of  inputs  will  be  supplied,  what 
type  of  outputs  will  be  required,  what  speed  and 
accuracy  will  be  required^,  and  how  much  weight 
and  space  may  be  devoted  to  the  computer. 
These  factors  are  all  independent  and  greatly 
affect  the  particular  course  taken  in  developing 
the  program. 
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MAINTENANCE  OF  DIGITAL  COMPUTER  (USQ-20(V)) 


The  digital  computer  circuitry,  as  described 
in  the  previous  chapter,  contains  many  inter- 
connecting individual  circuits.  The  maintenance 
of  this  type  of  equipment  presents  a  formidable 
problem  to  maintenance  personnel. 

Most  circuits  found  in  computers  are  basic 
electronic  circuits  easily  understood.  The  prob- 
lem area  is  found  to  be  the  mathematical  opera- 
tions which  require  the  changingof  the  intercon- 
nections between  individual  circuits.  The 
differences  between  computers  are  the  manner 
in  which  they  achieve  a  solution. 

One  of  the  Tradevman's  problems  is  to  decide 
the  validity  of  the  answer  of  the  computer.  If 
the  solution  appears  to  be  incorrect,  the  Tradev- 
man  must  decide  if  the  computer  is  functioning 
properly  or  if  the  program  or  programmer  is  at 
fault.  Since  the  computer  will  only  process  the 
information  ftd  into  it,  an  incorrect  input  will 
result  in  an  incorrect  output. 

This  chapter  presents  information  on  main- 
tenance techniques  that  are  applicable  to  all 
digital  computers.  It  also  discusses  some  spe- 
cific information  on  the  USQ-20(V),  which  is  the 
digital  computer  used  in  many  training  devices. 
While  the  information  is  orientated  toward  the 
USQ-20(V),  it  is  applicable  to  other  digital  com- 
puters, since  all  have  tests  and  maintenance 
checks  that  are  similar  to  the  ones  used  on  this 
computer. 

This  chapter  discusses  maintenance  of  the 
USQ-2G(V)  only  in  so  far  as  necessary  to  pre- 
sent an  overall  representative  picture  of  the 
types  of  checks  and  tests  made  on  digital  com- 
puters. It  is  not  meant  to  be  a  thorough  break- 
down on  the  USQ-20(V).  For  detailed  informa- 
tion on  the  USQ-.20(V)  refer  to  the  technical 
manual   for  the  USQ-20(V),  NavShips  94101. 

USQ-.20(V) 

The  USQ-20(V)  is  a  digital  data  computer 
capable  of  processing  large  quantities  of  com- 


plex data  very  rapidly.  The  computer  performs 
arithmetic  and  logical  functions  by  manipulating 
binary  numbers  in  automatic  or  manual  modes 
of  operation. 

OPERATIONAL  UNIT 

The  computer  is  made  up  of  the  following 
four  sections:  control,  arithmetic,  input/output, 
and  memory. 

Control  Section 

The  control  section  of  the  computer  is  made 
up  of  registers,  modifying  circuits,  designator 
circuits,  and  timing  circuits.  This  section 
senses  an  instruction  and  initiates  properly 
timed  command  signals  that  control  the  execu- 
tion of  the  instruction. 

Arithmetic  Section 

The  arithmetic  section  of  the  computer  con- 
sists of  five  registers  and  a  modifying  circuit 
called  the  adder.  The  purpose  and  function  of 
the  arithmetic  section  is  to  perform  addition, 
subtraction,  multiplication,  division,  shifts,  ai}d 
logical  operations  according  to  instructions.  It 
also  provides  temporary  storage  for  the  results. 

Input/Output  Section 

The  input/output  (I/O)  section  serves  as  the 
communication  link  between  the  other  computer 
sections  and  any  external  equipment.  Communi- 
cation with  the  computer  is  carried  onina  30-bit 
parallel  mode.  The  computer  is  provided  with 
14  input  and  output  channels.  Both  the  input  and 
output  channels  are  divided  into  12  normal  and 
2  special  channels*  The  12  normal  channels 
communicate  only  with  external  equipment  and 
the  2  special  channels  normally  communicate 
only  with  external  computers.  The  I/O  section 
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has  its  own  control  functions  and  liming  which 
are,  essentially,  independent  of  the  main  com- 
puter control.  The  I/O  section  has  the  capability 
of  indicating  real  time. 

Memory  Section 

The  computer  memory  section  is  a  large 
capacity,  magnetic-core  storage  system.  It  is 
a  high-speed,  random-access,  nonvolatile  stor- 
age system.  That  is,  its  speed  of  operation  is 
compatible  with  the  computer;  its  data  words 
may  be  referenced  in  a  nonsequential  manner; 
and  it  retains  data  words  through  normal  power 
sequencing. 

Major  Operational  Features 

Major  features  of  the  computer  include  the 
following: 

1.  An  internal,  high-speed,  magnetic  stor- 
age with  a  cycle  time  of  8  microseconds  and  a 
capacity  of  32,768,  30-bit  words. 

2.  A  repertoire  of  62  instructions,  most 
of  which  provide  for  conditional  program 
branches. 

3.  Average  instruction  execution  time  of 
13  microseconds. 

4.  A  word  length  of  30  bits. 

5.  Optional  operation  with  15 -bit  half 
words. 

6.  Internally  stored  programs. 

7.  Parallel,  one's  complement,  subtrac- 
tive  arithmetic. 

8.  Single-address  instructions  with  provi- 
sions for  address  modification  via  seven  index 
registers. 

9^  Internal  7-day  real-time  clock  for  ini- 
tiating operations  at  desired  times. 

10.  Twelve  input  and  12  output  channels  for 
rapid  data  exchanges  with  external  equipment. 

11.  Two  input  and  two  output  channels  for 
intercomputer  data  transfer. 

12.  An  auxiliary  wired  16-word  memory, for 
storage  of  critical  instructions  and  constants, 
provides  facility  for  automatic  recovery  in  event 
of  program  failure  and  for  automatic  initial 
loading  of  programs. 

TROUBLESHOOTING 

Troubleshooting  procedures  can  be  divided 
into  three  general  groups  as  follows:  sensory, 
nonfunctional,  and  functional.  Each  of  these 
methods  is  discussed  in  greater  detail  in  the 


following  paragraphs.  Normally  it  is  advanta- 
geous to  troubleshoot  equipment  in  the  same 
procedures  as  presented  in  this  course. 

1.  SENSORY.  The  senses  are  used  to  de- 
tect an  overheated  or  malfunctioning  component. 
Obvious  sensory  indications  such  as  smell  of 
burned  insulation,  burned  out  selenium  recti- 
fiers or  transformers  often  lead  directly  to  the 
component.  A  close  visual  inspection  of  the 
equipment  will  often  reveal  components  that  have 
been  overheated  and  opened,  loose  connections, 
components  not  properly  seated  in  their  sockets, 
and  numerous  other  faulty  conditions.  The  im- 
portance of  a  good  sensory  check  cannot  be  over- 
emphasized; it  will  often  prove  to  be  a  "short- 
cut'' to  the  trouble  and  save  manhours. 

2.  NONFUNCTIONAL.  Nonfunctional  test- 
ing consists  of  checking  voltage  inputs,  power 
supply  outputs,  proper  waveshapes,  correct 
frequency,  etc.  Nonfunctional  testing  also  in- 
cludes semiconductor  testing,  resistance  test- 
ing, and  card  testing  to  verify  the  faulty  element. 

3.  FUNCTIONAL.  Functional  testing  con- 
sists primarily  of  executing  the  noilntenance 
routines,  which  are  commonly  referred  to  as 
diagnostic  routines.  When  the  routines  have 
been  loaded  into  the  computer,  the  control  rou- 
tine takes  command  and  runs  alltests  that  check 
the  various  sections  of  the  computer.  When  a 
malfunction  occurs,duringthefunningof  a  main- 
tenance routine,  the  section  being  checked  causes 
an  error  typeout. 

Maintain  a  record  of  all  operating  time,  fail- 
ures, repair  time,  and  failure  analysis.  The 
more  complete  the  record  or  logbook,  the  more 
help  it  is  infutureplanning,  budgeting,  and  main- 
tenance. 


Electrical  Tests 

Electrical  tests^  which  are  nonfunctional 
tests,  consist  of  testing  the  voltage  output  of  the 
power  supplies  contained  in  the  computer.  In  the 
following  paragraphs,  a  list  of  USQ-20(V)  volt- 
ages an  tolerances  is  presented.  This  list  is 
intended  to  point  out  representative  voltages 
and  tolerances  that  may  be  encountered  in 
troubleshooting  any  digital  computer. 

Requirements  for  logic  chassis  power  sup- 
plies AlAl  through  A8A1  are  as  follows: 

1.  A-c  input;  115  volts  ±2  percent,  3-phase, 
400  hertz. 

2.  D-c  output;  filtered  -15  volts  +10 percent 
-5  percent  having  a  ripple  voltage  of  less  than 
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0.2  volts  peak-to-peak  at  maximum  and  12  am- 
peres of  current. 

3.  D-c  output;  filtered  -r  15  volts  +  10  per- 
cent -0  percent  having  a  ripple  voltage  of  less 
than  0.1  volts  peak-to-peak  at  maximum  and 
1,5  amperes  of  current. 

4.  D-c  output;  regulated  -3  volts  ±5  per- 
cent clamp  voltage.  The  clamp  voltage  will  sup- 
ply as  much  as  8  amperes  when  tied  to  the  clamp 
bus.  With  the  marginal  check  switch  at  HIGH, 
the  clamp  voltr^ge  should  be  -3.4  volts  ±5  per- 
cent. With  the  switch  at  LOW,  the  clamp  volt- 
age should  be  -2.4  volts  ±5  percent.  The  voltage 
input  to  the  regulator  circuit  is  from  a  source 
external  to  the  logic  chassis. 

Requirements  for  memory  chassis,  9 through 
13,  power  supplies  are  as  follows: 

1.  A-c  input;  115  volts  ±2  percent,  3-phase, 
400  hertz. 

2.  D-c  output;  filtered  -15  volts  +10  per- 
cent -0  percent  having  a  ripple  voltage  of  less 
than  0-''  volts  peak-to-peak. 

3.  D-c  output;  15  volts  +10  percent  -0  per- 
cent having  a  ripple  voltage  of  less  than  0.1 
volts  peak-to-peak. 

4.  An  additional  reference  power  supply 
provides  3.3  volts  ±3  percent  having  a  ripple 
voltage  of  less  than  0.05  volts  peak-to-peak. 

5.  A  -10  voit  regulator  provides  -10  volts 
adjustable  ±10  percent  through  use  of  a  re- 
sistor (Rll)  on  chassis  9  through  13. 

Requirements  for  the  computer  console 
power  supplies  are  as  follows: 

1«  A-c  input;  115  volts  ±2  percent,  3-phase, 
400  hertz. 

2.  A-c  input;  115  volts,  3-phase,  400  hertz 
(unregulated). 

3.  D-c  output;  a  single  phase  half -wave pul- 
sating d.c.  producing  -90.5  volts  ±10  percent 
rms  unfiltered. 

4.  D-c  output;  a  filtered  -54  volts  ±10  per- 
cent. 

5.  D-c  output;  a  filtered  -15  volts  ±10  per- 
cent. 

6.  D-c  output;  a  filtered  -26.5  volts ±10 per- 
cent. 

7«  D-c  output;  a  filtered  -20  volts  ±10  per- 
cent. 

As  can  be  seen  from  the  previous  listing,  a 
digital  computer  has  many  different  voltages 
that  should  be  checked  for  value  and  tolerance, 
during  the  nonfunctioaal  troubleshooting  proce- 
dure. 


Instructions  Demonstration 

To  demonstrate  that  the  computer  can  per- 
form all  operations  according  to  the  repertoire 
of  instructions,  a  demonstration  of  the  instruc- 
tions and  transmissions  must  be  made.  The 
demonstration  of  performance  according  to  in- 
structions is  accomplished  through  a  series  of 
diagnostic  programs  which  check  the  various 
transmission  paths.  All  programs  must  be  ex- 
ecuted as  follows. 

1.  Load  and  run  the  PI,  P2,  P3,  P4,  and 
to  Z  tests. 

2.  Load  and  run  the  EXEC  (executive) 
routine. 

3.  Load  and  run  any  other  tests  which  are 
necessary. 

There  are  many  tests  that  are  programed 
for  the  USQ-20(V),  each  designed  to  test  a  cer- 
tain section  or  function.  In  this  chapter  only  a 
few  are  discussed  to  show  a  representative  pic- 
ture of  what  can  be  accomplished  with  mainte- 
nance routines.  There  is  a  routine  programed 
for  each  and  every  section  and  function  of  the 
USQ-20(V).  These  can  be  found  in  the  Technical 
Manual,  NavShips  94101, 

The  following  list  is  prepared  to  discuss 
some  of  the  routines  programed  and  what  they 
are  programed  to  check. 

1.  INPUT/OUTPUT  TIMING  TEST.  A  dem- 
onstration of  input/output  timing  characteristics 
may  be  made.  In  the  demonstration  a  check 
should  be  made  to  insure  that  the  waveform  that 
an  output  circuit  applies  to  any  line  must  not 
have  a  transition  slope  greater  than  5  volts-per- 
microsecond.  The  maximum  transition  time 
must  be  6  microseconds.  The  binary  ''one" 
state  of  an  output  amplifier  is  0  volts  (±1.5 
volts)  and  a  binary  ^zero"  state  is  -13.5  (+3.5 
volts,  -4.0  volts.) 

2.  MAGNETIC  CORE  STORAGE  TESTS. 
This  series  of  routine  tests  demonstrate  the 
capacity  of  memory,  the  ability  for  individual 
addresses  to  be  manually  altered,  and  sensitiv- 
ity to  internally  generated  noise.  Memory 
capacity  is  32,768  30-bit  words.  It  should  be 
possible  to  manually  alter  individual  addresses. 
Memory  should  function  properly,  remaining 
insensitive  to  internally  generated  noise. 

3.  INPUT/OUTPUT  TESTS  AND  DEMON- 
STRATIONS. The  object  of  this  program  is  to 
exercise  and  test  the  input/ output  section  of  the 
computer.  Separate  routines  have  been  included 
to  test  the  various  functions  in  the  input/ output 
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section  such  as  data  transmission,  buffer  opera- 
tion, but'fer  termination,  and  externally  and  in- 
ternally  generated  interrupts. 

4.  LOGIC  TESTS  AND  DEMONSTRATIONS. 
The  object  of  this  program  is  to  demonstrate 
the  ability  of  the  computer  to  perform  trans- 
missions, commands,  and  evaluations.  The  tests 
consists  of  subexecutive  routines  run  in  sequence 
as  ordered  by  the  main  executive  routine,  or 
individually  as  required  by  the  operator  for 
checking  a  specific  suspected  malfunction. 

Memory  Section  Troubleshooting 

If  a  chassis  (sections  are  broken  down  into 
numerous  chassis)  is  not  performing  properly^ 
the  trouble  can  usually  be  Isolated  to  one  of 
three  sections  (drive  line,  inhibit,  or  sense). 
If  the  read  and  write  waveforms  are  correct, 
the  trouble  is  probably  in  the  sense  or  inhibit 
sections.  The  inhibit  section  can  be  checked  by 
observing  the  inhibit  waveforms  for  each  bit 
while  writing  zeros.  If  these  waveforms  are 
correct,  the  one  section  remaining,  the  sense 
section,  is  probably  at  fault.  Once  a  trouble  is 
pinpointed  to  a  certain  section,  a  block-to-block 
check  of  waveforms  may  be  made  to  pinpoint 
the  trouble  to  a  card  or  component. 

DRIVE  LINES.— The  drive  lines  are  used  to 
control  the  application  of  current  which  creates 
the  magnetic  field  that  switches  the  cores  to  one 
of  two  stable  states.  During  the  read  portion  of 
the  memory  cycle,  all  cores  receiving  coincident 
current  are  switched  to  a  zero  state  uncondi- 
tionally. During  the  write  portion  of  the  memory 
cycle,  all  cores  receiving  coincident  current  tend 
to  switch  back  from  a  *'zero''  to  a  "one.*  An  in- 
hibit pulse  occurring  during  this  write  portion 
prevents  a  core  from  switching  to  a  "one."  The 
drive  line  circuits  can  be  split  into  two  sections: 
the  read/write  transformer  and  the  selector  cir- 
cuits. The  read/write  transformer  translation 
takes  place  externally  to  the  memory  chassis 
and  determines  which  of  the  8X  by  8Y  trans- 
formers is  selected.  The  proper  selector  (1  of 
o2X  or  32y)  completes  the  drive  lUie  section; 
that  is,  which  X  and  Y  lines  are  receiving  the 
switching  currents.  Translation  for  the  proper 
selector  also  takes  place  on  a  logic,  rather  than 
a  memory  chassis.  Timing  from  the  memory 
timing  chain  initiates  all  action  and  controls  tho 
switching  of  current  through  the  selected  stack 
cores.  This  timing  chain  is  external  to  the  mem- 
ory chassis. 


INHIBIT  LINES.-The  inhibit  lines  prevent 
selected  cores  from  being  switched  to  a ''one" 
state  during  the  write  portion  of  the  memory 
cycle,  if  a  zero  was  sensed  during  the  read 
portion.  Translation  for  the  inhibit  lines  is  ac- 
complished on  a  logic  chassis  and  current  is 
switched  through  the  selected  inhibit  line  if  the 
Z  register  has  a  zero  for  a  given  bit  rather  than 
a  one.  Inhibit  lines  run  parallel  to  either  an  X 
or  a  Y  drive  line  and  the  current  is  in  the  oppo- 
site direction  to  the  drive  line  current.  This  ef- 
fectively cancels  half  of  the  drive  line  current. 
Thus,  coincident  current  is  not  obtained  for  the 
selected  cores,  and  a  "one"  is  not  written. 

SENSE  I.INES.-*The  sense  lines  thread 
through  each  core  and  detect  core  flux  changes 
as  an  induced  voltage.  If  this  voltage  is  10  milli- 
volts or  less,  the  sense  amplifier  ignores  it.  If 
the  voltage  is  60  millivolts,  the  sense  amplifier 
accepts  it  as  a  one.  Since  a  core  requires  1.2 
microseconds  of  time  to  switch,  a  ^'one**  from  a 
switched  core  occurs  later  in  time  thana"zero'' 
which  occurs  only  when  a  core  fails  to  switch. 
Because  of  this  delay,  a  0.4  to  0.5  microsecond 
strobe  pulse  is  initiated  approximately  0.8  to 
1.0  microsecond  after  a  read  pulse  is  initiated. 
The  bit  register  can  accept  an  input  from  the 
sense  amplifier  only  during  this  strobe  pc.rse. 
In  this  way,  zero  noise  from  the  cores  is  iso- 
lated from  the  bit  register^  The  bit  register 
feeds  the  Z  register  which  holds  the  data  ob- 
tained from  the  memory  reference.  Figure 
11-1  shows  the  timing  relationships  of  the 
various  memory  pulses.  Figures  11-2  and 
11-3  are  block  diagrams  of  the  X  and  Y  drive 
line  circuits. 


PREVENTIVE  MAINTENANCE 

Maintenance  procedures  used  with  computers 
differ  from  the  normal  procedures  used  with 
other  electronic  equipment.  Computer  mainte- 
nance requires  a  logical  analysis  of  a  malfunc- 
tion rather  than  an  electronic  analysis.  It  is 
essential  that  maintenance  personnel  become 
familiar  with  transmission  paths  within  the  com- 
puter. This  is  helpful  in  determining  the  failing 
area  of  the  computer  by  taking  note  of  the  visual 
indications  on  the  console  when  a  malfunction 
occurs.  It  is  also  essential  that  maintenanceper- 
Sonnel  become  familiar  with  the  programs  and 
routines  being  run  in  the  computer  to  check  the 
failing  area. 
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Figure  11-1. —Memory  timing  cycle • 


The  maintenance  routines  isolate  the  mal- 
functions to  a  particular  section  or  functional 
part  of  the  computer.  When  a  malfunction  is 
isolated  to  a  particular  section,  it  can  be  further 
isolated  to  a  printed  circuit  card  or  cards  by 
using  an  oscilloscope  and  a  multimeter. 

The  routines  discussed  earlier  in  this  chap- 
ter are  used  for  preventive  maintenance  on  the 
computer.  When  the  routines  hav^i  been  loaded 
into  the  computer,  the  control  routine  takes  com- 
mand and  runs  all  tests  that  check  the  various 
sections  of  the  computer.  All  sections  of  the 
computer  should  be  checked  on  a  daily  basis 
except  l/O  which  should  be  checked  weekly. 


DAILY  TESTS 

The  routines  used  for  daily  preventive  main- 
tenance are  run  at  normal  clock  frequency,  nor- 
mal clockpulse  width,  and  normal  bias  voltages. 
The  following  routines  are  used  for  daily  pre- 
ventive maintenance: 

1.  Control. 

2.  Arithmetic. 

3.  J,K,  Command*, 

4.  Brainwash. 
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Figure  11-2. —X  drive  line  circuits. 


WEEKLY  TESTS 

The  l/O  test  is  run  weekly  in  either  of  two 
ways: 

1.  By  single  cable. 

2.  By  multiple  cables. 

Using  the  single  cable  method,  the  program 
scans  different  possible  connections  until  it  finds 
the  I/O  channels  that  are  connected  together  by 
a  jumper  cable.  The  program  then  proceeds  to 
check  the  flow  of  data  through  this  jumper  cable. 

Using  multiple  cable  connections,  the  method 
of  checking  data  flow  is  the  same  as  for  the  single 
cable  method  except  that  the  computer  checks  all 
channels  that  have  cables  connected  to  them. 

Marginal  checking  of  memory  must  beper- 
formed  on  a  weekly  basis.  Either  Brainwash  or 
a  pattern  containing  "I's*'  and  ''O's*'  should  be 
run.  The  two  marginal  conditions  are  as  follows: 

1.  HIGH  BIAS  AND  NORMAL  FREQUENCY. 
This  condition  detectsany  possibility  of  bit  drop- 


out. When  a  pattern  of  ^I's''  is  written  into 
memory,  and  a  core  fails  to  return  a  "1,*  bit 
dropout  is  indicated. 

2.  LOW  BIAS  AND  FAST  FREQUENCY.  This 
condition  detects  any  possibility  of  bit  pickup 
when  a  pattern  of  ^O's''  is  moved  around  in 
memory. 

The  bias  on  each  memory  chassis  (fig.  11-4) 
is  changed  by  a  switch,  mounted  on  the  front  of 
each  memory  chassis.  The  master  clock  fre- 
quency is  increased  by  operating  the  Fast/Nor- 
mal switch  to  the  Fast  (up)  position.  When  fast 
frequency  is  used,  the  clock  pulse  width  should 
be  narrow,  since  on  a  normal  pulse  width,  the 
clock  pulses  are  liable  to  overlap.  The  clock 
pulse  width  is  changed  by  switches  S2  and  S3., 
mounted  on  the  front  of  chassis  6  (fig  11-5). 

Marginal  checking  of  each  logic  chassis  must 
also  be  performed  on  a  weekly  basis.  The  mar- 
ginal checks  are  performed  while  running  the 
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Figure  11-3. —Y  drive  line  circuits. 
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daily  preventive  maintenance  routines.  The  two 
marginal  conditions  are  as  follows: 

1.  NARROW  CLOCK  AND  LOW  CLAMP 
VOLTAGE.  This  condition  detects  any  stability 
problems  in  transistor  switching. 

2.  NARROW  CLOCK  AND  HIGH  CLAMP 
VOLTAGE.  This  condition  increases  the  stor- 
age time  of  a  transistor. 

The  clock  pulse  width  is  changed  as  explained 
in  the  topic  on  the  marginal  checking  of  memory. 
The  clamp  voltage  on  each  logic  chassis 
is  changed  by  3  "^witch,  mounted  on  the  front  of 
each  logic  chassis  (fig  11*5). 

By  using  marginal  checks,  any  cards  or  com- 
ponents deteriorating  from  age  or  usage  can  be 
detected  before  an  actual  failure  occurs.  This 
tends  to  reduce  the  actual  downtime  of  the  com- 
puter. When  a  malfunction  occurs  during  margi- 
nal checking,  the  defective  component  should  be 
replaced  immediately.  If  time  does  not  permit 
an  immediate  replacement  of  the  defective  part, 
operation  of  the  computer  can  be  attempted  under 


normal  operating  conditions  until  time  allows  for 
the  replacement  of  the  defective  part. 

ADJUSTMENTS 

Accessible  adjustments  on  the  computer  are 
kept  to  a  minimum.  There  are  no  accessible  op- 
erational adjustments  on  the  logic  chassis.  There 
is  a  potentiometer,  Rl,  on  the  -3  VDC  regulator 
card  located  on  each  logic  chassis. 

This  20-ohm  potentiometer  (Rl)  acfjusts  the 
base  reference  voltage  of  Ql.  It  is  adjusted  at 
the  factory  before  shipment.  Because  of  its  loca- 
tion on  the  chassis,  Rl  cannot  be  adjusted  while 
the  chassis  is  in  the  computer..  Any  adjustment 
must  be  madebythetrial-and-error  method  with 
the  chassis  removed  from  the  computer.  Adjust- 
ment should  onlybeattempted  when  the  regulated 
-3  VDC  is  not  vithin tolerance  (+5  percent). This 
voltage  is  measured  at  test  point  J19B8  on  each 
logic  chassis.  There  is  also  a  similar  type  of 
adjustment  on  the  memory  chassis.  A  potenti- 
ometer, R4,  on  the  -3.3  VDC  reference  card  is 
located  on  each  memory  chassis. 
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Figure  11-4. —Memory  chassis  (front  view). 


This  500-ohm  potentiometer  {R4)  adjusts  the 
base  reference  voltage  of  Ql,  It  also  must  be 
adjusted  by  the  trial-and-error  method.  Adjust- 
ment should  only  be  attempted  when  the  -3.3 
VDC  reference  voltage  is  not  within  tolerance 
(±3  percent).  This  voltage  is  measured  at  test 
point  J7B8  on  each  memory  chassis* 

The  actual  operational  adjustments  are  lo- 
cated on  the  front  of  each  memory  chassis  (fig. 
11-4).  Provisions  are  made  for  adjusting  the  X 
drive  line  read/write  currents,  the  Y  drive  line 
read/write  currents,  the  inhibit  line  currents, 
and  the  regulated  -10  VDC.  The  adjustments 
are   accomplished   in  two   steps  as  follows: 

1,  The  currents  and  voltages  are  set  at 
nominal  values. 

2,  The  currents  and  voltages  are  carefully 
adjusted  for  minimum  noise  at  the  output  and 
sense  amplifiers. 

The  initial  adjustments  are  made  while  the 
computer  is  running  a  55  test.  Use  a  multi- 
meter and  an  oscilloscope  to  make  all  mea- 
surements. The  nominal  values  of  currents 
given  in  table  11-1  are  for  a  core  temperature 
of  25 (77"^),  When  the  temperature  is  higher 
or  lower  than  25°C  (77°F),  the  currents  must 
be  set  inversely  proportional  to  the  temperature 
variation.  The  approximate  change  in  i:iurrent 
for  each  degree  variation  is  1,0  to  1.5  milli- 
amps. 

Notice  that  the  values  of  current  differ  for 
the  two  core  types  as  shown  in  table  11-1. 
Each  separate  memory  Chassis  uses  cores  from 
only  one  manufacturer.  The  core  manufacturer 
is  stamped  on  the  front  of  each  memory  chassis 
(fig.  11^4). 


The  following  steps  should  be  used  when 
making  the  initial  memory  adjustments: 

1.  Run  a  repeated  55  (F  =  55)  instruction 
in  the  computer  using  normal  operation  (no 
marginal  conditions). 

2.  Measure  -10  volts  d,c.  at  test  point 
J7C7  with  a  multimeter  and  set  Rll  for  an 
exact  -10  volts  d-c  reading. 

3.  Set  up  the  oscilloscope  using  AC  FAST 
with  EXT»  TRIG.  Use  the  output  from  8J141 
as  the  trigger  source.  Use  a  direct  probe  to 
measure  the  X  read/write  currents.  Measure 
between  the  test  points  listed  in  table  11-2  and 
ground.  Set  the  adjustments  so  that  the  current 
values  obtained  at  all  test  points  are  as  close 
as  possible  to  the  valus  listed  in  table  11-1. 
Figure  11-6  illustrates  a  typical  X  read/write 
waveform. 

NOTE:  The  test  points  listed  in  table  11-2 
and  referred  to  during  this  discussion  are  not 
shown.  The  purpose  of  this  discussion  is  to 
show  typical  memory  waveforms  and  adjust- 
ments. 

4.  Repeat  step  3  for  the  Y  read/write  cur- 
rents. Figure  11-7  illustrates  a  typical  Y  read/ 
write  waveform, 

5.  Unground  the  oscilloscope.  Measure  the 
inhibit  current  for  each  bit  plane  between  the 
test  points  listed  in  table  11-2.  Adjust  each 
variable  resistor  to  obtain  the  values  listed  in 
table  11-1,  Figure  11-8  illustrates  a  typical 
inhibit  waveform. 

6.  Repeat  steps  1  through  5  for  each  mem- 
ory chassis. 

After  each  memory  chassis  has  been  adjusted 
according  to  the  previous  topic,  the  following 
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Figure         —Computer  (front  view). 
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Table  11 

-1.  — Nominal  memory  current  values. 

Gen- 

cerair 

rr.agrierics 

X  READ 

190  ma 

210  ma 

X  WRITE  195- 

200  ma 

215-220  ma 

y  READ 

190  ma 

210  ma 

y  WRITE  195- 

200  ma 

215-220  ma 

INHIBIT 

i    180  ma  1 

190  ma 

Table  11-2,— Memory  test  points. 

X  Re  ad/ 

Y  Read/ 

Sense 

write 

write 

Inhibit 

amplifiers 

JSC  5 

J4F5 

J7J2-J7J3 

J7C2 

(Bit  5) 

J5D1 

J4H 

J717-J718 

J7C3 

(Bit  4) 

J6E2 

J4J7 

J714-J715 

J7D2 

(Bit  3) 

J6E6 

J4L5 

J4B8-J4C1 

J7D3 

(Bit  2) 

J407 

J7E7 

J4B1-J4B2 

.37E2 

(Bit  1) 

J5A8 

J7D7 

J4A2-J4A7 

J7E3 

(Bit  0) 

J6B8 

J7K1 

J5D6 

J7B7 

J5E2 

JSC  5 

J6G6 

J4G7 

J6G8 

J415 

J6A8 

J4K3 

steps  should  be  used  to  maKe  the  final  adjust- 
ments: 

1.  Perform  the  Worst  Pattern  test  in  the 
computer. 

2.  Set  up  the  oscilloscope  using  AC  FAST 
with  EXT.  TRIG.  Use  the  output  from  8J14H2 
as  the  trigger  source^  Measure  the  output  from 
the  sense  amplifiers  at  the  test  points  listed  in 
table  11-2.  Measure  between  the  test  point  and 
ground. 

3.  Observe  the  amount  of  noise  on  the  wave- 
form. Figure  11-9  illustrates  a  typical  noise 
waveform. 
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Figure  11-8. —Inhibit. 
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Figure  11-9.— Sense  amplifier  output. 
(A)  Best  condition;  (B)  noise. 

Readjust  the  X  read/write  currents,  the  Y 
read/write  currents,  the  inhibit  currents,  and 
the  -10  volts  d,c.  for  minimum  noise*  This  pro- 
cedure may  be  time  consuming  but  must  be  done 
carefully  and  thoroughly.  Figure  11^9  (A)  illus- 
trates a  typical  waveform  for  the  best  condition. 


303 

±024 


TRADEVMAX  1  &  C 


4.  Repeat     STEP     3    for    each  memory 

5*  A::i<:;T  all  adjustments  have  been  made, 
check  the  settings  by  running  memory  under 
marginal  conditions.  Run  both  the  fast  clock- 
low  bias  and  the  normal  clock-high  bias  mar- 
gins. If  there  is  any  failure,  repeat  STEP  3  for 
the  failing  chassis. 

REPAIRS 

Servicing  the  computer  consists  mainly  of  re- 
moving and  replacing  defective  card  assemblies. 
Other  repairs  may  consist  of  replacing  defec- 
tive wiring  or  components. 

Since  the  card  assemblies  are  classed  as  non- 
repairable  items,  no  attempt  ip  made  to  outline 
a  procedure  for  component  replacement  on  any 
card.  When  attempting  any  repairs,  always  make 
a  thorough  visual  inspection  of  the  chassis,  card 
jacks,  and  associated  wiring.  When  replacing 
blown  fuses,  determine  the  cause  of  failure  be- 
fore installing  a  new  fuse. 

All  the  card  assemblies  in  the  computer  are 
color  coded  according  to  type  number.  The 
colored  plastic  tape  on  the  top  ^dges  of  each 
card  gives  the  last  four  digits  of  the  card  type. 
The  color  code  used  is  the  standard  JAN  re- 
sistor code.  For  example,  a  25QQ10  card  is 
color  coded  black,  black,  brown,  black.  A 251£lfl 
card  is  color  coded,  brown,  black,  brown,  black* 
In  this  way  a  cross-check  can  be  made  between 
the  chassis  maps,  the  functional  schematics,  and 
the  computer  chassis  to  insure  the  correct  place- 
ment of  card  assemblies, 

NOTE:  Do  not  install  luses  having  a  current 
rating  greater  than  that  listed  in  the  parts  list. 
When  making  continuity  checks  with  an  ohm- 
meter,  observe  polarity  of  the  probes  so  as  not 
to  damage  any  transistors. 

Logic  Chassis 

When  a  failure  occurs  in  any  of  the  eight 
logic  chassis,  it  is  usually  indicated  by  a  type- 
out  during  a  maintenance  routine  or  the  failure 
of  a  programed  routine  to  run.  Once  the  defec- 
tive area  of  the  computer  is  isolated,  the  defec- 
tive circuit  or  circuits  must  be  isolated. 

Use  a  multimeter  to  measure  the  voltage 
levels  at  all  test  points.  On  all  logic  chassis, 
exclusive  of  the  input/output  lines,  the  voltage 
levels  measured  at  the  output  of  each  logical 
circuit  must  be  0  volts  d,c.  for  a  "0^  and  -3 
volts  dcC.  for  a  "1.''  If  the  voltage  measured 


at  any  test  point  does  not  correspond  to  the 
assigned  levels,  the  card  on  which  the  circuit 
is  located  should  be  removed  from  the  com- 
puter. It  should  then  be  checked  in  the  AX/ 
USM-142  (Module  Test  Set)  to  verify  the  fail- 
ure. If  the  failure  is  verified,  a  new  card 
should  be  installed. 

The  voltage  levels  on  the  input/output  lines 
measured  at  the  input  to  any  input  amplifier 
or  the  output  from  any  control  line  or  data  line 
driver  must  be  0  (+}  .5)  volts  d.c.  for  a  ^'l"  and 
-13.5  (+3.5,  -4)  volts  d.c.  for  a  ^'O."  If  the  volt- 
age measured  at  a  test  point  does  not  corres- 
pond to  the  assigned  levels,  the  card  should  be 
removed  from  the  computer.  It  must  then  be 
checked  on  the  test  set  because,  in  this  case, 
the  external  equipment  could  be  at  fault. 

Memory  Chassis 

When  a  failure  occurs  in  any  one  of  the  five 
memory  chassis,  a  typeout  will  occur  during 
a  maintenance  routine  or  incorrect  informa- 
tion will  appear  in  registers  during  the  running 
of  a  regular  program.  Once  the  defective  area 
of  the  memory  chassis  has  been  isolrited,  the 
failing  section  or  sections  must  be  isolated. 
These  sections  are  the  drive  line,  inhibit,  and 
sense.  An  oscilloscope  should  be  used  to  check 
the  waveforms  for  each  section.  Refer  to  fig- 
ures 11-6  through  11-9  for  typical  wav'^forms. 
When  a  waveform  does  not  correspoi,^  to  the 
typical  waveform,  remove  the  card  on  which 
the  circuit  is  located.  Check  the  card  in  the 
test  set  to  verify  the  failure.  Make  replace- 
ments as  necessary. 

CORRECTIVE  MAINTENANCE 

The  first  important  aspect  of  general  up- 
keep is  regularity.  A  schedule  should  be  es- 
tablished that  includes  a  complete  checkout 
of  the  installation  within  a  given  time  period. 
Unless  this  is  accomplished,  only  the  easy  or 
interesting  work  will  probably  be  performed, 
while  the  dull  or  unpeasant  work  may  be  ne- 
glected^ A  well-timed  maintenance  schedule 
and  checklist  are  generally  available  in  the 
manufacturer's  manuals. 

EXTERNAL 

External  upkeep  is  concerned  with  the  area 
in  which  the  computer  is  installed.  As  far  as 
possible  this  area  should  be  conditioned  for  the 
installation.  This  should  include  equipment  for 
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producincr  temperature  conlroi,  humidity  con- 
trol, air  filtering;,  and  control  of  other  condi- 
tions required  for  proper  operation.  These 
specified  conditions  should  be  maintained  as 
constant  as  possible,  from  the  time  of  inscalla- 
.on   throughout  the  life  of  the  equipment. 

The  area  in  which  the  computer  has  been 
installed  should  be  uncluttered  and  clean.  The 
equipment  area  should  be  used  only  by  the  per- 
sonnel actually  concerned  with  the  computer. 
The  exterior  of  the  computer  should  be  kept 
clean  and  free  of  dust.  All  bolts,  retaining; 
screws,  and  other  items  of  harc?ware  should 
be  returned  to  their  original  places  after  in- 
terior repair  or  maintenance  work  has  been 
completed.  Drip  proof  equipment  should  be 
kept  sealed  and  watertight  equipment  should  be 
kept  watertight.  Shockmounts  are  used  to  re- 
duce vibration  and  must  be  kept  free  from  paint 
and  dirt. 

INTERNAL 

The  first  and  foremost  preventive  mainte- 
nance requirement  is  cleanliness.  The  computer 
cabinets  should  be  thoroughly  cleaned  at  sched- 
uled intervals.  A  vacuum  cleaner  (handled  with 
caution),  a  soft  bristled  brush,  and  a  good  com- 
mercial cleaning  solvent  will  aid  in  this  job. 
While  the  process  of  blowing  out  a  computer 
with  clean  dry  air  does  remove  a  great  deal 
of  dirt,  it  often  packs  more  dirt  into  sensitive 
areas  that  may  be  difficult  to  reach. 

Air  filters  are  designed  to  keep  dirt  out  of 
the  equipment.  However  when  dirty,  they  tend 
to  reduce  the  circulation  of  air.  A  commer- 
cial filter  can  normally  be  cleaned  by  remov- 
ing it,  washing  it  in  detergent  and  warm  water, 
drying  it  thoroughly,  and  then  coating  it  with 
a  prescribed  type  of  light  oil. 

There  have  been  many  occasions  when  a 
strange,  intermittent  trouble  symptom  has  fi- 
nally been  localized  as  being  caused  by  a  loose 
terminal-board  connection  or  a  dirty  compo- 
nent socket.  All  terminal-board  screws  should 
be  tightened,  and  tube  sockets,  plugboards, 
jacks,  switch  and  relay  contacts,  etc.  should  be 
burnished  or  periodically  cleaned  with  a  good 
specified  solvent. 

Many  computers  are  built  to  provide  rapid 
and  easy  access  to  the  individual  components. 
Sections  of  the  cabinet  swing  out  to  facilitate 
inspection  and  maintenance.  They  should  be 
checked  for  abnormal  frictional  restrictions 


that  could  indicate  contact  '.vith  cables  and 
other  components.  A  cable  run  may  become 
undipped  and  rub  aerainst  a  movable  section 
or  drau-er.  Cables  should  be  kept  in  place,  and 
drav^'ers  should  be  checked  to  insure  that  no 
rubbing  or  forcing  is  taking  place. 

LUBRICATION 

Correct  lubrication  procedures  are  usually 
specified  by  the  mantifacturer  and  should  be 
performed  in  accordance  with  these  instruc- 
tions. Caution  should  be  exercised  to  avoid 
both  carelessness  and  overlubrication. 

Spilled  lubricant  and  lubricant  that  has  been 
thrown  by  moving  mechanical  parts,  form  dan- 
gerous and  troublesome  dirt  and  dust  collectors. 
Unfortunately,  some  lubricants  also  produce  a 
deteriorating  effect  upon  insulating  materials 
and  can  be  responsible  for  the  formation  of 
high  resistance  connections  on  contact  sur- 
faces. Great  caution  should  always  be  observed 
when  using  lubricants. 

TOOLS 

Effective  maintenance  can  only  be  main- 
tained by  using  the  proper  tools.  Digital  com- 
puters require  special  tools  as  prescribed  by 
the  computer  manufacturer.  An  accurate  in- 
ventory of  these  tools  should  be  maintained. 
The  Tradevman  should  develop  the  habit  of 
using  the  correct  tool  for  each  job.  If  a  tool 
breaks  or  mars  u.t?  part  being  worked  on,  the 
proper  tool  was  not  used. 

TRANSISTORIZED  CIRCUITS 

The  development  of  transistors  has  advanced 
electronics  by  providing  a  more  reliable  re- 
placement for  the  vacuum  tube.  The  develop- 
ment of  equipment  containing  more  circuits  in 
a  smaller  package  has  been  aidedby  the  smaller 
size  of  the  transistor.  The  principles  of  the 
transistor  are  contained  in  Basic  Electronics, 
NavPers  10087-B. 

Digital  computers  contain  hundreds  of  tran- 
sistors mounted  on  printed  circuit  boards.  One 
board  may  contain  several  transistors,  the 
associated  components,  and  wiring. 

A  gresit  deal  has  been  published  about  exer- 
cising care  in  soldering  transistors,  especially 
to  provide  a  heat  sirtk  to  avoid  damage  to  the 
transistor.  Other  precautions  should  be  fol- 
lowed including  procedures  for  inserting  and 
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removing  transistors  from  their  sockets.  In- 
sert and  remove  transistors  from  their  sockets 
only  when  the  current  is  turned  OFF,  To  do 
olherwlse  may  damage  it,  Hemo\nng  the  load 
from  a  transistor  circuit  may  affect  the  cur- 
rent drawn  through  the  transistor,  with  the  pos- 
sibility of  an  overload  causing  damage. 

MINIATURIZED  COMPONENTS 

The  development  of  complex  circuits  has 
required  that  more  circuits  be  mounted  in  as 
small  a  unit  as  possible  and  has  fostered  a  tech- 
nology known  as  miniaturisation^  Miniaturiza- 
tion has  produced  smaller  components  such  as 
electronic  components,  motors,  relays,  trans- 
formers, etc. 

Miniaturization  in  the  field  of  electronics 
has  developed  entire  circuits,  including  tran- 
sistors, resistors,  capacitors,  and  all  connect- 
ing linkages  built  into  one  rock-like  solid  state 
unit.  These  units  are  sometimes  called  micro- 
circuits.  Some  of  these  solid  state  circuits  are 
so  small  that  a  magnifying  glass  is  required 
for  visual  inspection. 

MODULES  AND  POTTED 
COMPONENTS 

The  packaging  of  components  into  one  small 
unit  is  called  a  module.  Modules  are  easily  re- 
moved from  specially  designed  racks  which 
provide  mounting  slots  'to  hold  the  modules  and 
receptables  to  electrically  connect  the  circuitry 
into  the  equipment.  By  identifying  a  malfunction- 
ing module,  the  Tradevman  can  quickly  extract 
the  module  from  its  rack  and  insert  a  good 
module,  thereby  decreasing  nriaintenance  time. 

Potting  of  circuit  boards  is  used  because  the 
operating  time  between  repairs  can  be  consid- 
erably increased  by  its  use.  The  sealing cf  com- 
ponents prevents  their  exposure  to  moisture. 
The  potting  is  first  done  by  the  manufacturer 
at  the  time  of  installation  of  the  components. 
Portions  of  the  components  are  potted  together 
as  a  unit  and  are  mounted  on  the  circuit  board 
(fig.  11-10). 

Maintenance  of  potted  components  begins  with 
the  necessity  of  removing  the  potting  compound. 
This  problem  should  be  minimized  by  the  fact  that 
most  potted  sections  do  not  require  repair.  The 
manufacturer's  maintenance  manual  should  pro- 
vide the  decision  whether  or  not  to  remove  the 
potting*  If  the  removal  is  necessary,  the  manual 
should  contain  illustrations  and  instructions  of 
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Figure  11-10. —Potting. 

the  sections  to  be  repaired.  The  potting  compound 
on  some  assemblies  is  easily  removed  because 
the  assembly  was  enclosed  in  a  plastic  bag  prior 
to  potting.  In  this  manner  the  assembly  is  potted 
but  the  compound  is  prevented  from  flowing 
around  or  adhering  to  the  detail  parts.  Circuit 
boards  which  are  potted  in  this  manner  can  be 
cleared  by  cutting  a  parting  line  around  the  edge 
of  the  lamination  and  removing  the  two  halves. 

The  repair  of  this  type  of  assembly  is  the 
same  as  that  required  of  all  circuit  board  as- 
semblies, except  for  the  additional  problems 
created  by  the  potting  materials.  After  repair 
has  been  performed,  the  potting  material  must 
be  restored  in  accordance  with  the  instructions 
contained  in  the  manufacturer's  maintenance 
manual. 

PRINTED  CIRCUIT  MAINTENANCE 

The  maintenance  of  printed  circuit  board  assem- 
blies requires  a  stiltable  work  area  and  adequate 
tools,  equipment,  and  materials.  The  work  area 
must  be  large  enough  to  accommodate  work- 
benches, storage  cabinets,  test  equipment,  and 
materials,  and  still  leave  adequate  space  to 
provide  uncrowded  work  areas>  The  area  should 
be  further  divided  Into  a  specific  area  for 
troubleshooting,  repair  and  replacement,  pro- 
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tective  coating  application,  and  storage.  The 
area  should  be  enclosed  and  air  conditioned  to 
prevent  the  contamination  of  the  circuit  board 
assemblies  by  dirt  and  moisture. 

Cleanliness  and  humidity  control  are  two  very 
important  factors  in  circuit  board  maintenance. 
Lighting  is  another  important  requirement.  Due 
to  the  miniaturization  and  close  spacing  of  cir- 
cuits and  components,  maintenance  requires 
good  overhead  lighting  with  provisions  for  ad- 
justable lighting  on  the  workbenches. 

The  storage  area  is  used  for  the  storage  of 
circuit  board  assemblies,  tools,  equipment  not  in 
use,  materials  for  the  protective  coating  pro- 
cess, records,  related  maintenance  publications, 
and  materials  and  parts  required  for  the  repair 
operation.  Storage  for  the  circuit  boards  must  be 
capable  of  holding  the  circuit  boards  in  a  vertical 
position.  The  parts  are  exposed  and  easily  dam- 
aged; therefore,  they  should  be  stored  separately 
and  in  a  vertical  position.  The  storage  of  some 
protective  materials  may  require  refrigeration. 

The  troubleshooting  and  repair  area  should 
consist  of  a  bench  area  equipped  with  an  ad- 
justable light  fixture  with  magnifying  glass  and 
a  pegboard  (or  similar  fixture)  for  storingtools 
in  an  easily  accessible  manner*  A  complete 
assortment  of  handtools,  soldering  irons  (with 
desoldering  accessories),  soldering  aids,  and 
a  variety  of  heat  sink  tools  are  required  for 
printed  board  maintenance.  A  suitable  holding 
fixture  should  be  available  for  holding  the  cir- 
cuit board  during  repair. 

The  area  set  aside  for  the  application  of  the 
protective  coating  should  include  a  bench  area 
with  an  adjustable  holding  fixture  with  suitable 
lighting.  It  should  also  include  an  exhaust  fan 
or  hood  over  the  bench  area  and  a  low  pres- 
sure source  (15  psi)  of  filtered  air.  An  assort- 
ment of  small  items  such  as  mixing  cans,  stir- 
ring paddles,  brushes,  dipping  vats,  lint-free 
cloth,  spray  guns,  etc.,  will  be  needed.  The 
extent  of  the  provisions  is  determined  by  the 
type  of  protective  coating  prescribed  by  the 
manufacturer,  A  washbasin  should  be  provided 
for  the  purpose  of  washing  off  any  of  the  ma- 
terials used  in  the  coating  process  which  come 
into  contact  with  the  skin.  Some  of  these  ma- 
terials are  possible  irritants  to  the  individual. 

Although  the  troubleshooting  procedures  for 
printed  circuits  are  similar  to  those  for  con- 
ventional circuits,  the  repair  of  printed  cir- 
cuits requires  considerably  more  skill  and 
patience.    Printed  circuits  are  small  and  com- 


pact; thus  personnel  should  become  familiar  with 
the  special  servicing  techniques  required, 

In  all  instances,  it  is  advisable  tofirst check 
the  defective  printed  circuit  before  beginning 
work  on  it  to  determine  whether  any  prior  serv- 
icing has  been  performed.  Not  all  personnel 
having  access  to  this  type  of  equipment  have 
the  skill  and  dexterity  required;  hence  some 
preliminary  service  may  be  necessary.  By  ob- 
serving this  precaution  a  great  deal  of  time 
and  labor  may  be  saved. 

The  defective  part  should  be  pinpointed  by 
a  study  of  the  symptons  and  by  careful  and 
patient  analysis  of  the  circuit  before  attempt- 
ing to  trace  trouble  on  a  printed  circuit  board. 
Ascertain  whether  the  conducting  strips  are 
coated  with  a  protective  lacquer,  epoxy  resin, 
or  similar  substance^  If  so,  carefully  scrape 
it  away  or,  better  stillj  use  a  needle  or  chuck 
type  needle  probe,  as  shown  in  figure  11-11, 
which  will  easily  penetrate  the  coating  for 
continuity  check. 

Breaks  in  the  conducting  strip  (foil)  can  cause 
permanent  or  intermittent  trouble.  In  many  in- 
stances, these  breaks  are  so  small  that  they  can- 
not be  detected  by  the  naked  eye.  These  almost 
invisible  cracks  (breaks)  can  be  located  only 
with  the  aid  of  a  powerful  hand-  or  stand-held 
magnifying  glass,  as  illustrated  in  figure  11-12. 

The  most  common  cause  of  an  intermittant 
condition  is  poorly  soldered  connections.  Other 
causes  are  broken  boards,  broken  conducting 
strips,  fused  conducting  strips,  arc-over,  loose 
terminals,  etc. 

To  check  out  and  locate  trouble  iu  the  con- 
ducting strips  of  a  printed  circuit  board,  set 
up  a  multimeter  (one  which  does  not  pass  a 
current  in  excess  of  1  ma)  for  making  point- 
to-point  resistance  tests,  as  shown  in  figure 
11-13,  using  needle  point  probes.  Insertone  point 
into  the  conducting  strip,  close  to  the  end  or 
terminal,  and  place  the  other  probe  on  the  ter- 
minal or  opposite  end  of  the  conducting  strip. 
If  the  multimeter  indicates  an  open  circuit, 
drag  the  probe  along  the  strip  (or  if  the  con- 
•iueting  strip  is  coated,  puncture  the  coating  at 
Intervals)  until  the  multimeter  indicates  con- 
tinuity. Mark  this  area  and  then  use  a  magni- 
fying glass  to  locate  the  fault  in  the  conductor 
(fig.  11-12). 

CAUTION:  Before  using  an  ohmmeter  for 
testing  a  circuit  containing  transistors  or  other 
voltage-sensitive  semiconductors,  check  the 
current  it  passes  under  test  on  all  ranges.  Do 
not  use  a  range  that  passes  more  than  1  ma. 
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PIN  OR  NEEDLE  SOLDERED 
TO  ALLIGATOR  CLIP  (NEEDLE 
SHOULD  BE  BRASS  SO  THAT 
IT  WILL"TAKE"  SOLDER  READILY.) 


ALLIGATOR  CLIP 

SCREW  OR  END  MADE 
ADAPTABLE  FOR  SCOPE 
OR  VT^/M  PROSES 

IMPROVISED  NEEDLE  POINT  PROBE 

(A) 


SAME  STRIP 
AS  IT  APPEARS 
ON  BOARD 


HAIRLINE  CRACK  IN 
CONDUCTIVE  STRIP  AS 
IT  APPEARS  THRU 
MAGNIFIER 


PRINTED 
CIRCUIT  BOARD 


MAGNIFYING 
GLASS    STAND -^OR  HAND  HRLO 


ERIC 


CHUCK  TYPE 
NEEDLE  PROBE 


PHONG  NEEDLE 


COMMERCIAL  TYPE 
NEEDLE  POINT  PROBE 


(B) 


AE.  248 


Figure  11-11» —Needle  probes. 

If  the  break  in  the  conducting  strip  is  small, 
lightly  scrape  away  any  coating  covering  the 
area  of  the  conducting  strip  to  be  repaired.  Clean 
the  area  with  a  firm-bristle  brush  and  approved 
solvent  (Handbook  of  Cleaning  Practices,  Nav- 
Ships  250-342-1),  then  repair  the  cracked  or 
broken  area  of  the  conducting  strip  by  flowing 
solder  over  the  break  (fig.  11-14  (A)).  If  there 
is  any  indication  that  the  strip  might  peel,  bridge 
the  break  with  a  small  section  of  bare  wire 
(approximately  2  inches)  by  the  method  shown 
in  figure  11-14  (B).  Apply  solder  along  the  en- 
tire length  of  the  wire  to  bond  it  solidly  to  the 
conducting  strip.  Considerable  care  must  be 
exercised  in  applying  the  solder  to  prevent  it 
from  flowing  onto  or  near  an  adjacent  strip. 


TD.617 

Figure  ll-12o— Using  a  magnifying  glass 
to  locate  a  hairline  crack. 


CIRCUIT 
WIRING 
FOIL 


VTVM 
OHMS  GRNO. 

WITH  PROBE  IN 
THIS  POSITION, 
METER  READS  OPEN. 


OPEN  CRACK 


WITH  PROSE  IN  THIS  POSITION, 
METER  READS  CONTINUITY. 

TD«618 

Figure  11-13. -Using  a  VTVM  to  locate 
a  break  in  a  conductive  strip* 


Keep  the  solder  within  the  limits  of  the  strip 
that  is  being  repaired. 

If  a  strip  is  burned  out,  or  fused,  cut  and 
remove  the  damaged  strip.  Connect  a  length  of 
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insulated  wire  across  the  breach  or  from  soldei* 
point  to  solder  point  (fig.  11-14  (C)). 

It  is  best  not  to  glue  or  bond  a  conducting 
strip  that  nas  been  lifted  or  peeled  from  the 
board  at  a  terminal  or  solder  pointe  Instead, 
clip  off  the  raised  section  and  replace  it  with 
insulated  hookup  wire  from  solder  point  to  solder 
point. 

Printed  circuit  boards  are  frequently  sub- 
ject to  leakage  and  shorts,  especially  if  the 
spacing  between  conductors  is  very  close,  or 
by  the  careless  formation  of  a  solder  bridge  be- 
tween the  conducting  strips  during  soldering. 
NOTE:  After  repairs,  always  scrutinize  the 
board  for  solder  droppings  that  may  cause  pos- 
sible shorts  B 

Frequently,  a  low-resistance  leakage  path 
is  created  by  moisture  and/or  dirt  that  has  car- 
bonized onto  the  phenolic  board.  This  leakage 
can  be  detected  by  measuring  the  suspected  cir- 
cuit with  a  multimeter.  To  overcomethis  condi- 
tion, thoroughly  clean  the  carbonized  area  with 
solvent  (methyl  chloroform  GM  6810-664-0387) 
and  a  stiff  brush.  If  this  does  not  remove  it, 
use  a  scraping  tool  (spade  end  of  a  solder  aid 
tool  or  its  equivalent)  to  remove  the  carbon, 
or  drill  a  hole  through  the  leakage  path  to  break 
the  continuity  of  the  leakage.  When  the  drilling 
method  is  used,  be  careful  not  to  drill  into  a 
part  mounted  on  the  other  side., 

Occasionally,  a  conductor  will  rupture  or 
fuse,  usually  because  of  a  current  overload. 
Generally,  the  rupture,  or  fusing,  is  the  result 
of  limited  spacing  and  narrow  conductors.  Do 
not  try  to  repair  this  type  of  damage,  other  than 
to  bridge  the  rupture  or  fused  area,  with  a 
length  of  insulated  wire  (figo  11-14  (C)). 

Most  printed  circuit  boards  have  areas  of 
conduction,  known  as  grounding  conductors,  at 
each  edge  of  the  board  or  on  the  parts-mounted 
side  of  the  board.  These  grounding  conductors 
are  conducting  strips,  used  for  grounding  parts 
and  as  a  mounting  contact  for  the  chassis  or 
common  ground.  Sometimes  an  intermittent 
condition  will  result  if  the  grounding  screws  or 
mounting  screws  become  loose.  If  this  occurs, 
tighten  the  screws  and  then  solder  a  good  bond 
directly  from  the  grounding  strip  to  the  chassis 
or  equipment  ground.  If  this  is  not  practical, 
bond  the  screws  (after  tightening)  with  an  epoxy 
resin  or  similar  compound. 

The  most  common  cause  of  broken  boards  is 
droppage-  Some  boards  are  broken  because  of 


PENCIL 


STRIPPED  WIRE 

(B) 


BROKEN  OR  F^^'EELED 
CONDUCTOR  STRIP 


(C) 

TD.619 

Figure  11-14.— Three  methods  of  repairing 
broken  conducting  strips*- 


careless  handling  by  service  personnel  while  the 
equipment  is  under  repair.  Be  extremely  care- 
ful at  all  times  while  handling  a  board.  Do  not 
flex  the  board  indiscriminately;  be  especially 
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careful  when  removing  the  board  or  replacing 
parts;  do  not  force  anything  associated  with  the 
boards 

A  printed  circuit  can  be  flexed  to  a  certain 
extent;  however,  flexing  may  break  the  board 
which  must  then  be  replaced  at  a  considerable 
loss  of  time«  To  prevent  this  possibility^  it  is 
always  a  good  policy  to  use  a  chassis-holding 
jig   or   vise   when  servicing  *  printed  boards. 

Before  repairing  a  broken  printed  circuit 
board,  assess  the  damage.  Inspect  the  condition 
of  the  board  -and  the  extent  of  the  break.  If  the 
board  is  not  too  complicated  or  the  damage  not 
too  extensive,  the  board  can  probably  be 
repaired. 

After  the  repairs  are  completed,  clean  the 
repaired  area  with  a  stiff  brush  and  solvent. 
Allow  the  board  to  dry  thoroughly,  and  then  coat 
the  repaired  area  with  an  epoxy  resin  or  similar 
compound.  This  coating  not  only  will  protect  the 
repaired  area  but  will  help  to  strengthen  it. 

NOTE:  When  a  board  is  broken,  it  is  much 
better  to  replace  the  entire  board.  The  repair 
techniques  given  above  are  only  for  temporary 
repairs. 

Special  Techniques 

It  is  always  desirable  to  replace  parts  on  a 
printed  circuit  board  without  applying  heat  di- 
rectly to  the  conducting  strip.  This  procedure 
prevents  damage  to  the  printed  circuit  conduc- 
tors, feed-through  devices,  eyelGtS,  or  termi- 
nals, and  saves  time  in  repair.  It  also  prevents 
damage  to  semiconductors  and  other  heat- 
sensitive  parts  that  may  be  in  proximity  to  the 
part  being  repaired. 

Replacing  parts  requires  that  each  type  of 
part  mounting  be  considered  individually  for  the 
best  method  of  removal. 

A  part  to  be  removed  may  be  too  close  to  a 
heat-sensitive  semiconductor  or  other  part  to 
allow  the  hot  pencil  soldering  iron  to  be  applied* 
A  quick  test  to  determine  this  safe  distance  is  to 
place  your  finger  between  the  semiconductor 
(or  heat-sensitive  part)  and  the  part  to  be  re- 
moved. Placj  the  hot  soldering  iron  in  the  po- 
sition to  be  used^  If  the  heat  is  too  great  for  your 
finger  it  is  too  hot  for  the  semiconductor.  After 
determining  that  the  heat-sensitive  part  is  too 
close,  place  a  shield  (asbestos  or  like  sub- 
stance) between  the  parts  before  applying  the 
hot  soldering  iron,  and  place  heat  sink  clamps 
on   all   leads   from   the   heat-sensitive  part* 

Solid-state  parts  and  their  associated  cir- 
cuitry   are    extremely    sensitive  to  thermal 


changes.  Therefore,  particular  care  must  bo 
taken  to  prevent  exposing  them  to  heat.  Heat 
sink  and  sh\Ant.s  must  be  applied  wUh  shields 
inserted  to  ''U':Ci  the  associated  parts  iiny  time 
repair  or  removal  of  a  part  requires  tlie  use  of 
a  hot  soldering  iron.  Solid-state  parts  and  as- 
sociated assemblies  require  the  same  care  in 
handling  and  skill  of  repairing  that  is  applied  to 
assemblies  in  equipment  of  unitized  or  modular 
construction  containing  transistors,  tantalum 
capacitors,  crystals,  etc. 

Removal  of  an  axial-lead  part  that  has  been 
bonded  to  a  printed  circuit  board  (with  an  epoxy 
resin  or  similar  compound)  canbe accomplished 
by  breaking  the  defective  part  ov  by  applying 
heat  to  the  bonding  compound.  The  method  to  be 
used  depends  upon  the  part  itself  and  its  location. 

If  the  defective  axia-.-lead  part  cannot  be 
removed  by  heat,  cut  or  break  tiie  part  away 
from  the  bonding  compound.  Figure  11-15  illus- 
trates two  different  methods  of  breaking  the  part 
away  from  the  bonding  compound  where  the  part 
is  too  close  to  other  parts  to  use  cutting  pliers. 
In  some  instances,  the  part  to  be  replaced  is  so 
closely  positioned  between  other  parts  that  one 
lead  must  be  cut  close  to  the  body  of  the  def/-c- 
tive  part  to  permit  application  of  the  prying  tool. 
Wherever  possible,  cutting  the  defective  part 
with  end  cutting  pliers  or  diagonals,  as  shown 
in  part  (C),  is  the  preferred  method  to  use. 

Regardles  of  which  tool  is  employed  (round- 
pointed  or  spade  type),  great  care  must  be  used 
in  its  application  to  prevent  the  printed  circuit 
board  or  other  parts  from  being  damaged  or 
broken.  Apply  the  point  of  the  tool  against  the 
bonding  compound,  between  the  part  and  the 
printed  circuit  board*  Use  the  tool  in  such  a 
manner  that  it  works  away  the  bonding  com- 
pound from  the  part  to  be  broken  away  until 
enough  has  been  removed  for  the  tool  to  exert 
pressure  against  the  part«  Keep  the  leverage 
surface  area  of  the  tool  flat  against  the  surface 
of  the  printed  circuit  board;  this  helps  to  pre- 
vent the  tool  from  gouging  or  breaking  the 
board. 

CAUTION:  Never  apply  much  pressure 
against  a  printed  circuit  board. 

After  the  defective  part  has  been  removed 
from  the  bonding  compound,  remove  the  leads 
or  tabs  from  their  terminals  on  the  printed 
circuit  board.,  Clean  the  area  thoroughly  before 
installing  the  new  part.  Do  not  remove  the  com- 
pound left  on  the  board  under  the  removed  part 
unless  its  condition  requires  it.  The  mold  left 
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Figure  11-15. —Removing  a  defective 
from  bonding  compound. 


in  the  compound  should  be  the  same  as  the  new 
part,  thus,  inserting  the  new  part  in  this  mold 
helps  to  secure  it  from  vibration.  After  the  re- 
pairs have  been  completed  and  the  circuit  tested, 
spray  the  newly  soldered  area  with  an  insulating; 
varnish  or  equivalents  Coat  the  new  part  or  parts 
with  a  bonding  compound  (ECCOBOND  *^55" 
relix-R-313,  or  equivalent). 

To  replace  a  proven  defective  transistor, 
first  cut  all  of  its  leads,  and  then  remove  it 
from  the  assembly*  Transistors  are  mounted  on 
circuit  boards  in  many  different  ways;  thus  it  is 
necessary  to  stydy  how  a  particular  transistor 
is  secured  before  attempting  to  remove  it.  A 
transistor  with  a  clamp  type  mounting  requires 
only  a  pointed  tool  between  the  clamp  and  the 
transistor  to  remove  it.  A  transistor  mounted  in 
a  socket  may  have  a  wire  or  spring  clamp 
around  it.  Remove  this  clamp  before  pulling  the 
transistor  out  of  the  socket.  In  some  instances 
the  transistor  is  bolted  through  the  board.  Re- 
move the  nut  and  washer,  then  remove  the  trans- 
istor. Where  vibration  is  a  prime  factor,  the 
manufacturer  mounts  the  transistor  through  the 
circuit  board  and  bonds  it  (with  epoxy  resin  or 
similar  compound).  For  this  type,  a  flat-ended 
round-rod  type  tool  (drift  punch)  of  a  diameter 
less  than  that  of  the  transistor  case  is  required. 
Be  sure  that  the  printed  circuit  board  on  which 
the  transistor  is  mounted  is  secured  in  a  proper 
device,  and  in  such  a  way  that  pressure  exerted 
against  the  board  is  relieved  by  a  proper  sup- 
port on  the  other  side  (fig.  11-16).  Apply  a  hot 
pencil  soldering  iron  to  the  bonding  compound 
and  simultaneously  apply  the  drift  punch  against 
the  top  of  the  transistor,  exerting  enough  press- 
ure to  remove  the  transistor  from  the  softened 
compound,  and  then  on  through  and  out  the  other 
side  of  the  board  (fig. 11-16). 

Before  installing  the  new  transistor,  great 
care  must  be  taken  to  prepare  the  part  for  in- 
stallation. 

Test  the  transistor  in  a  transistor  tester 
before  installing.  This  precaution  will  assure 
that  the  transistor  is  good  before  it  is  installed. 
For  several  reasons  transistors  can  and  do  be- 
come defective  in  storage.  Therefore,  always 
check  them  before  installation. 

Preshape  and  cut  the  new  transistor  leads 
to  the  shape  and  length  required  for  easy  re- 
placement. Use  sharp  cutters,  and  do  not  place 
undue  stress  on  any  lead  entering  the  transistor. 
The  leads  are  fragile,  and  are  therefore  sus- 
ceptible to  excessive  bending  or  too  sharp  a 
bend.  Shape  any  bend  required  in  a  gradual 
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Figure  11-16. —Removing  a  transistor  that  has  been  through-board  mounted. 


curve,  and  at  least  1/4  inch  to  3/8  inch  from 
the  base  of  the  transistor.  A  safety  measure 
which  can  be  taken  to  insure  that  the  lead  will 
not  break  off  at  the  base  is  to  use  two  pairs  of 
needle  nose  pliers.  With  one  pair  grasp  the  lead 
close  to  the  transistor  base,  while  shaping  the 
rest  of  the  lead  with  the  other  pair. 

NOTE:  The  above  procedure  and  precaution 
should  be  applied  to  any  and  all  semiconductors, 
tantalum'  capacitors,  and  other  miniaturized 
parts  in  equipment  of  modular  or  unitized  con* 
structionr 

After  the  remaining  pieces  of  the  defective 
transistor-terminal  leads  have  been  removed 
and  the  terminals  on  the  board  cleaned  and 
prepared,  connect  the  new  transistor  to  its 
proper  terminals. 

REMEMBER:  Handle  any  semiconductor  or 
miniaturized  part  carefully;  be  gentle  and  be 
precise. 

When  the  defective  transistor  is  removed 
from  a  bonded  through-board  mounting,  care 
must  be  taker  that  the  new  transistor  clears 
the  hole  before  it  is  connected  to  its  termi- 


nals. If  the  hole  is  too  large,  shim  it  with  a  tl 
plastic  sleeve  (fabricated).  If  the  hole  is  t 
small,  ream  it  to  accept  the  new  transistc 
Rebond  the  fitted  transistor  after  testing  t 
repaired  circuit,  and  it  is  proven  to  be  oper 
tive.  CAUTION:  Do  not  use  heat  to  rebond  r 
placed  semiconductors. 

To  remove  and  replace  a  multilug  part,  su 
as  a  transformer,  choke,  filter,or  other  simil 
potted,  canned,  or  molded  part,  release  theps 
from  its  mounting  before  disconnecting  or  cutti 
its  conductors.  Before  applying  pressure  to  r 
move  such  a  part,  inspect  it  carefully  to  be  su 
that  the  part  is  completely  free  of  all  its  cc 
nections  to  the  printed  circuit  board,  and  tl 
all  bent  or  twisted  mounting  lugs  have  be 
straightened;  otherwise,  the  board  may  be  br 
ken.  Never  wrench  or  twist  a  multilug  part 
free  it,  because  this  will  cause  the  conducti 
strip  to  become  unbonded  from  the  board.  Wc 
this  type  of  part  in  and  out  in  line  with  its  lu^ 
while  applying  a  hot  pencil  soldering  iron  (f 
11-17  (A)),  using  a  bar  type  tiplet  adapter 
similar  desoldering  tool. 
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Whenever  possible,  cut  the  conducting  or 
mounting  leads  and  lugs  of  the  defective  multi- 
lug  part  on  the  mounting  side  of  the  board  (fig. 
11-17  (B)).  Heat  and  straighten  the  clipped.leads 
with  a  hot  pencil  soldering  iron  and  slotted 
soldering  aid  tool  (or  slotted  soldering  iron  tip- 
let  adapter  or  similar  desoldering  tool)  applied 
to  the  circuit  side  of  the  board;  pull  the  leads  or 
tabs  through  with  pliers  as  shown  in  part  (C)  of 
figure  11-17. 

To  replace  the  new  multilug  part,  check  to 
be  sure  that  all  of  the  lead  holes  or  slots  are 
free  and  clean,  allowing  easy  insertion  of  the 
multilug  part«  Do  not  force  any  part  into  po- 
sition on  a  printed  circuit  board,  because  the 
board  might  break  or  the  printed  circuit  strip 
and  eyelet  terminal  lift.  If  the  part  does  not 
position  easily,  check  and  rework  the  terminals 
and  holes  (or  slots)  until  it  does  seat  freely; 
then  proceed  to  solder. 

Be  very  careful  when  replacing  defective 
parts  that  have  leads  terminating  on  standoffs, 
feed-through  terminals,  etc.  In  most  instances, 
standoffs  and  feed-through  terminals,  are  very 
small,  and  mounted  on  a  thin  phenolic  board; 
thus  they  are  susceptible  to  damage  by  heat  and 
undue  pressure. 

Emergency  Techniques 

In  many  instances  there  is  a  need  for  a  time- 
saving  technique  and  procedure  for  electronic 
assembly  emergency  repair.  It  is  desirable, 
when  making  an  emergency  repair,  to  avoid  un- 
necessary disassembly  to  expose  the  defective 
part  when  testing  and/or  repairing*  In  many 
instances  this  can  be  accomplished  by  removing 
only  the  cover  from  the  assembly. 

To  remove  and  replace  an  axial-lead  part  (a 
part  mounted  by  leads  that  extend  from  each 
end,  such  as  a  common  resistor  or  capacitor), 
cut  the  leads  as  close  as  possible  to  the  body  of 
the  part,  and  then  connect  the  leads  of  the  re- 
placement part  to  the  leads  remaining  on  the 
board.  The  cutting  is  accomplished  with  a  pair 
of  end  cutting  pliers  (fig.  11-18  (A)).  Clean  and 
straighten  the  leads  remaining  on  the  board. 
Fashion  small  loops  in  the  leads  of  the  replace- 
ment part  (fig.  11-18  (B)),  making  the  loop  size 
and  lead  length  such  that  the  loops  slip  easily 
over  the  leads  projecting  from  the  board.  Secure 
these  connections  by  bending  the  old  leads  away 
from  the  part.  Place  a  heat  sink  clamp  on  the  lead 
from  the  board,  between  the  board  and  the  con- 
nection to  be  soldered,  and  then  solder  the  con- 
nection (fig.  11-18  (C)).  The  heat  sink  prevents 
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Figure  11-17. —Removing  a  defective 
multilug  part. 
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Figure  11-18. —Replacing  a  defective 
part  by  cutting  its  Ieads« 

the  leads  connected  to  the  board  from  becoming 
unsoldered  and  causing  a  short,  or  open  circuit. 
Always  check  to  be  sure  that  the  old  leads  are 
properly   connected   to   the  conducting  strip. 

If  cutting  the  leads  of  a  defective  axial-lead 
part  would  result  in  leads  that  are  too  short  for 
the  replacement  part  to  be  connected  properly, 
cut  the  faulty  part  in  half  with  a  pair  of  diagonal 
or  end  cutting  pliers  (fig.  11-19(A)). Then  care- 
fully cut  away  the  pieces  of  the  part  from  each 


lead  (fig.  11-19  (B)).  This  will  yield  leads  of 
sufficient  length  to  permit  the  replacement  part 
to  be  fitted  and  soldered  as  shown  in  figure 
11-18  (C). 

Considerable  care  must  be  taken  when  re- 
placing a  defective  part  that  terminates  on  minia- 
turized standoffs,  feed-through  terminals,  etc- 
These  small  terminals  break  easily  from  ap- 
plied pressure,  or  they  may  melt  loose  from 
excessive  application  of  the  hot  soldering  iron. 
Do  not  attempt  this  type  of  repair  on  an  as- 
sembly unless  there  is  no  replacement  available. 

For  emergency  or  temporary  repair  pur- 
poses, the  following  techniques  may  be  used. 
Cut  the  lead  close  to  the  defective  part  (fig. 
11-20  (A)).  Use  a  heat  sink  clamp  (or  pliers) 
next  to  the  terminal,  then  solder  a  spliced  lead 
from  the  terminal  to  the  new  part  (fig.  11-20 
(B)). 

A  helpful  heat  control  technique  is  to  place  a 
small  piece  of  beeswax  on  the  terminal  behind 
the  heat  sink.  When  the  beeswax  melts,  the 
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Figure  11-19.  —Cutting  the  defective 
part  maximum  lead  length- 
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HEAT  SWK 
(HEMOSTATS) 

TD.625 

Figure  11-20. —Removing  a  defective  part 
from  a  miniature  standoff  terminal. 


temperature  limit  has  been  reached.  This  is 
a  warning  to  remove  the  source  of  heat  imme- 
diately. Allow  the  area  to  cool  thoroughly  be- 
fore attempting  to  complete  the  soldering  of  the 
connection.  Apply  a  new  piece  of  beeswax  to 
the  terminal,  repeating  this  procedure  until  the 
connection  is  satisfactorily  soldered. 

It  is  best  not  to  glue  or  bond  a  conducting 
strip  on  a  printed  circuit  board  that  has  been 
lifted  or  peeled  from  the  board  at  a  terminal 
or  solder  point.  Instead,  clip  off  the  raised 
section  and  replace  it  with  insulated  hookup 
wire  from  solder  point  to  solder  point.  How- 
ever, for  temporary  or  emergency  repair,  a 
loose  or  peeled  strip  may  be  bonded  back  onto 
the  board,  using  a  non-conductive  bonding  com- 
pound ECCOBOND  ''55"  epoxy  adhesive,  or  its 
equivalent.  A  silver  conductive  paint  or  similar 
material  can  also  be  used  to  repair  printed  cir- 
cuit conductive  strips.  This  technique  is  satis- 
factory for  temporary  or  emergency  repair,  but 
is  not  satisfactory  for  permanent  repair. 

A  broken  printed  circuit  board  may  have  to 
be  repaired  in  an  emergency  where  no  replace- 
ment is  available.  Before  repairing  the  broken 
board,  assess  the  damage  for  the  extend  of  the 
break  and  the  amount  of  damage  to  the  parts 
involved.  If  the  board  is  not  too  complicated  or 
the  damage  too  extensive,  the  board  can  prob- 
ably be  repaired. 

If  a  small  portion  or  corner  of  the  board  is 
broken  off,  it  may  be  rebonded  to  the  larger 
section  with  anonconductivecementor  its  equii;- 
alent.  If  cementing  is  not  feasible  or  does  not 
hold  satisfactorily,  the  pieces  can  be  fastened 
together  with  wire  staples  cut  from  solid  con- 
ducting wire  of  the  diameter  and  length  required, 
depending  on  the  width  of  the  conducting  strip  to 
be  repaired. 

To  insert  the  staples,  drill  holes  about  1/4 
inch  in  from  each  side  of  the  break  (fig.  11-21)» 
The  holes  should  be  just  large  enough  to  accom- 
modate the  wire  used  for  stapling.  (This  may 
vary,  depending  on  the  width  of  the  conductive 
strip  to  be  repaired  J  Drill  the  holes  through 
the  conducting  strips  so  that  the  staples  will  pro- 
vide a  good  electrical  contact  across  the  break; 
this  method  will  permit  the  use  of  sufficient 
staples  to  hold  the  pieces  together  without  dan« 
ger  to  shorts  between  conductors.  If  the  b^  eak 
is  sufficiently  large,  position  additional  staples 
at  all  points  possible  to  give  the  board  more 
support. 

Where  the  adhesive  and  stapling  method  de- 
scribed   above    does    not  provide  structural 
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strength  or  sufficient  rigidity,  splints  or  a 
doubler  ma^;  be  used.  Strips  of  thin  card 
ni^t»,'Xial  are  glued  across  the  fracture  with  a 
nonconductive  adhesive.  Where  needed,  ad- 
ditional strength  may  be  obtained  by  gluing  a 
plate  of  the  card  material  to  the  splints  with 
the  nonconductive  adhesive, 

Rebond  any  loose  conducting  strips  with  a 
nonconductive  bonding  cement;  then  apply  non- 
conductive  cement  to  both  sides  ofthe  break,  and 
join  the  sections  together  (fig,  11-21  (B)).  Insert 
half  of  the  measured  and  precut  wire  staples 
from  top  to  bottom,  and  the  other  half  from 
bottom  to  top,  bending  the  ends  flush  against  the 
board  (fig.  11-21  (E)).  Solder  these  st-^ples 
to  the  conducting  strip  (fig.  11-21  (D)). 

If  the  board  is  not  completely  broken  but 
is  only  cracked,  drill  a  hole  at  the  end  of  each 
crack  (fig.  11-21  (A))  to  prevent  further 
lengthening  of  the  break*.  Then  repair  the  crack 
in  the  same  manner  as  the  complete  break  dis- 
cussed above. 

After  the  repairs  are  completed,  clean  both 
sides  of  the  repaired  area  with  a  stiff  brush  and 
solvent.  Allow  the  board  to  dry  thoroughly,  then 


coat  the  repaired  area  with  an  epoxy  resin  or 
similar  compound.  This  coating  not  only  will 
protect  the  repaired  area,  but  will  help  to 
strengthen  it. 

NOTE:  The  repair  techniques  given  above 
are  ONLY  for  emergency  repair- 

Safety  Precautions 

The  only  hazards  involved  in  the  maintenance 
of  printed  circuit  boards  are  those  that  would  be 
encountered  in  any  electrical/instrument  main- 
tenance activity.  However,  the  solvents  and  some 
of  the  materials  used  in  the  protective  coating 
process  require  the  following  precautions: 

1.  Flammable  liquids  must  be  stored  in 
approved  containers  and  enclosures. 

2.  Some  liquids  are  possible  irritants  and 
somewhat  volatile.  Do  not  allow  liquids  to  come 
into  contact  with  the  skin.  If  it  happens  acci- 
dentally, wash  the  area  immediately  with  soap 
and  water,.  Use  an  apron  and  gloves. 

3.  Use  solvents  and  coating  materials  under 
a  hood  or  exhaust  fan  to  avoid  inhalation  of  fumes. 
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The  rapidity  with  which  the  military  research 
and  development  program  is  moving  demands 
new  and  m  re  effective  methods  of  training 
men  in  highly  complex  skills.  The  variety  and 
the  complexity  of  skills  to  be  learned  by  mili- 
tary personnel  within  the  pressing  time  limits 
present  a  formidable  training  problem.  How- 
ever, training  time  can  be  substantially  reduced 
by  the  use  of  adequately  designed  ^nd  properly 
utilized  training  devices.  One  method  uf  training 
individuals  or  groups  is  by  the  use  of  synthetic 
trainers. 

The  training  of  individuals  or  groups  while 
utilizing  methods  and  equipment  to  create  and 
present  actual  operational  or  combat  conditions 
is  called  synthetic  training.  Fleet  and  air 
maneuvers,  battle  practice,  drills,  and  exercises 
may  be  considered  part  of  a  synthetic  training 
program  that  has  been  used  for  years  to  prepare 
the  Navy  for  actoal  operational  emergencies 
and  for  combat.  The  equipment  used  in  synthetic 
training  to  simulate  emergency  and  combat 
conditions  are  referred  to  as  simulators  or 
tactical  trainers. 

A  simulator  or  tactical  trainer  may  be  de- 
scribed as  the  equipment  which  accurately  com- 
putes and  simulates  the  conditions  and  functions 
encountered  by  personnel  in  performing  their 
tactical  mission.  A  simulator  may  be  a  small 
black  box  which  activates  the  operational  equip- 
ment, thus  providing  an  operator  with  the  indica- 
tions necessary  to  solve  a  tactical  problem. 
In  another  instance  the  simulator  may  be  a 
full  size  model  of  a  submarine  or  aircraft 
In  which  the  crew  may  operate  equipment 
identical  to  that  in  the  operational  vehicle.  A 
training  device  which  provides  training  of  a 
complete  crew  in  a  complete  system  simulator 
is  called  a  weapon  system  trainer. 

The  descrlptionG  of  the  trainers  contained 
in  this  chapter  are  presented  to  show  the  ap- 
plication of  operational  tactics  in  completely 
simulated  training  spaces.  A  detailed  descrip- 


tion of  the  equipment  is  beyond  the  scope  of 
this  training  manual  but  can  be  found  in  the  in- 
dividual trainer's  utilization  and  maintenance 
manuals. 


WEAPONS  SYSTEM  TRAINER  SET 
DEVICE  2F-85 

The  Weapon  System  Trainer  Set  Device 
2F85  is  the  trainer  that  simulates  the  F4D  air- 
craft. The  F4D  aircraft  is  a  later  improve- 
ment on  the  F4  Phantom  aircraft.  The  F4D 
aircraft  carries  a  crew  of  two  and  was  originally 
designed  to  meet  a  Navy  requirement  for  a 
high  performance,  all  weather  interceptor,  but, 
has  since  evolved  into  a  weapons  system  capable 
of  high  and  low  altitude  bombing,  reconnaissance, 
and  air-to-air  combat.  It  will  carry  either  con- 
ventional or  nuclear  weapons. 

PURPOSE 


Device  2F85  can  realistically  duplicate  any 
mission  of  the  F4D  aircraft.  Students  initially 
transitioning  to  the  Phantom,  as  well  as  ex- 
perienced crews,  can  utilize  the  WSTS  for 
training  in  any  particular  type  of  mission.  All 
aircraft  systems  are  simulated  and  the  WSTS 
cockpit  contains  all  the  flight  controls,  aircraft 
instruments,  engine  instruments,  and  bombing 
and  target  intercept  equipment  found  in  the  air- 
craft. 

DESCRIPTION 

The  2F-83  is  an  exact  replica  of  the  aircraft 
cockpit  and  is  mounted  on  a  3-degrees-of- 
motion  system  to  give  the  same  sensations 
received  if  the  particular  maneuver  were  being 
performed  in  the  aircraft.  The  motion  system 
provides  vertical  translation  12  inches  up  and 
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5  inches  down,  a  pitch  attitude  range  of  10.5 
degrees  nose  up  to  4.5  degrees  nose  down,  and 
a  roll  envelope  of  plus  or  minus  7.5  degrees. 

Engine  sound,  wheel  rumble,  aerodynamic 
noise,  missile  control  system  sounds,  and  tire 
screech  are  sounds  generated  to  add  to  the 
realism  of  the  WSTS  simulation.  The  effects 
of  scattered  sunlight  and  cloud  effects  on  missile 
aural  tone  are  simulated. 

Sunlight,  darkness,  broken  clouds  and  light- 
ning can  be  presented  by  varying  the  back- 
ground light  entering  the  translucent  cockpit 
windows  and  by  using  rough  air  inputs  from  the 
motion  system  as  appropriate. 

Environmental  simulation  includes  the  oxy- 
gen and  anti-g  pressure  suit  systems,  all  using 
a  common  compressed  air  supply. 

APPLICATION 

This  device  allows  the  crew  to  fly  a  com- 
plete mission  over  enemy  territory,  reach  the 
target,  take  action  against  the  enemy  defenses, 
and  return  without  ever  leaving  the  ground. 
This  allows  the  crew  to  learn,  refine,  and 
polish  their  procedures  before  being  exposed 
to  the  actual  hazards  of  the  mission. 

Tactics  simulation  is  accomplished  through 
the  use  of  radar  landmass  and  target  genera- 
tion techniques.  Radar  landmass  utilizes  a 
factored  transparency  system  to  present  simu- 
lated radar  returns  with  the  correct  reflectivity 
and  terrain  information  on  the  radar  scopes. 
The  map  terrain  reproduced  on  the  transparency 
is  affected  by  video  signal  effects  such  as  di- 
rectivity, target  breakup,  reflectivity  variation, 
earth  curvature,  shadow,  and  aspect  angle. 
Transparencies  are  available  for  a  number  of 
geographical  areas,  each  covering  1,2 50 nautical 
miles  square  at  a  scale  of  1:5,000,000.  This 
method  enables  a  wide  variety  of  missions  over- 
different  types  of  terrain.  During  a  simulated 
bombing  run,  terrain  from  a  particular  area 
and  a  target  are  generated  as  video bythe  radar 
landmass  system  and  appear  on  the  missile 
control  system  radarscopes. 

Depending  on  the  type  of  bomb  run,  inputs 
from  the  bombing  systems  and  aircraft's  veloc- 
ity, heading  and  altitude  are  processed  by  the 
computer  and  cause  the  video  presentation  on 
the  scope  to  appear  as  it  would  in  the  real 
world.  By  following  his  instrument  indications, 
the  student  flies  the  aircraft  over  the  target 
and  releases  his  weapons.    Simulation  of  the 


radar  presentation  includes  ground  clutter,  in- 
version effects,  and  target  breakup. 

The  simulator  can  generate  a  sinp:le  nian- 
ueverable  target,  a  four-target  form.^tion,  or 
both  simultaneously.  During  an  air  intercept 
problem,  the  computer  compares  preprogramed 
target  data  such  as  velocity,  position,  direc- 
tion, range^  azimuth,  and  elevation  with  air- 
craft present  position,  velocity,  and  heading  and 
displays  this  information  on  the  gunsight  sys- 
tem. The  student  then  maneuvers  into  proper 
relationship  to  the  aircraft  until  it  is  "scrubbed" 
or  the  student  lets  it  get  away. 

Jamming  is  a  target  generation  function,  and 
the  simulator  is  able  to  display  sweep  and 
barrage  jamming,  angle  and  range  deception, 
multitarget  jamming,  forward  fired  chaff  and 
decoy  drones. 

A  flight  and  tactics  instructor  are  present 
for  each  mission.  Two  jump  seats  are  pro- 
vided on  the  cockpit  exteriors,  permitting  direct 
observation  of  the  trainees.  The  instructor 
station  (fig.  12-1)  includes  repeater  instru- 
ments, indicator  lamps  and  controls,  enabling 
the  instructors  to  monitor  the  progress  of  the 
simulated  mission  from  start  of  engine  to  post- 
landing,  including  the  pilot's  selection  of  all 
phases  of  arming  and  release  or  firing  of 
weapons.  Numerous  malfunctions  can  be  in- 
troduced by  either  instructor,  such  asflameout, 
afterburner  failure,  oil  pressure  variation,  air- 
speed/Mach  meter  failure,  runaway  stabilizer, 
and  generator  failure.  Four  station  locators, 
all  using  punched  card  readers,  are  provided 
to  permit  simulation  of  TACAN,  GCA,  and  UHF 
communications  and  automatic  direction  finding. 

The  situation  display  Indicator,  utilizing  a 
24-inch  cathode-ray  tube,  provides  the  tactics 
instructor  with  a  display  of  the  entire  tactical 
area,  normally  a  400-nautical-mile  square. 
Each  target  is  identifiable  by  a  special  symbol. 
A  "V^  represents  the  position  of  the  simulated 
aircraft,  a  circle  represents  the  primary  tar- 
get, and  a  group  of  four  spots  represents  the 
position  of  the  formation  targets.  A  100- mile 
scale  is  also  available. 

A  ground  track  recorder  presents  an  addi- 
tional indication  of  the  flight,  with  one  pen  re- 
presenting the  fighter  and  another  the  airborne 
target.  The  recorder  permits  training  in  GCA 
procedures  and  can  also  be  used,  together  with 
the  scoring  recorder,  to  debrief  students  after 
the  flight.  The  scoring  recorder  is  a  strip 
chart  recorder  with  three  analog  channels  and 
one  event  marker  channel.  The  analog  channels 
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record  parameters  such  as  elevation  and  azi- 
muth steering  errors,  altitude  and  heading 
deviations,  or  g  and  yaw-roll  errors.  The 
event  marker  channel  can  identify  up  to  ten 
events  such  as  bombing  mode  selected,  pickle 
switch  actuation,  pull-up  signal  and  bomb  re- 
lease, missile  misfires,  and  "in  IR  patt^3rn'\ 
The  computer  utilized  for  this  device  is 
basically  a  d-c  analog  computer.  For  those 
operations  requiring  extremely  accurate  coordi- 
nate conversion,  and  for  great  circle  heading 
and  range  computations,  400-hertz  carrier  a-c 
analog  computational  methods  are  used.  Simu- 
lated aircraft  performance  is  based  on  a  mathe- 
matical model  that  is  implemented  to  provide 


for  full  360  degrees  of  freedom  about  each  in- 
ertial  axis. 

The  F-4D  Weapons  System  Trainers  Set  is 
also  produced  in  an  Air  Force  version  indenti- 
fied  as  Type  A/F37U-T3. 


RADAR  SCOPE  INTERPRETATION 
TRAINER,  DEVICE  15C4E 

Device  15C4E,  a  radar  interpretation  trainer 
for  the  F-4  type  Phantom  II  aircraft,  will  be 
utilized  by  the  Navy,  Marine  Corps,  Royal  Navy, 
and  Royal  Air  Force  to  provide  basic  and  ad*- 
vanced    mission    training    for   Radar  Scope 
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Interpretation  Officers  (RIO's)  in  the  use  of  the 
aircraft  missile  control  system  (MCS)  for  all 
weather,  air-to-air  intercept  problems  and  air- 
to-ground  attack  problems. 

CAPABILITIES 

Basic  classroom  training  is  provided  for 
five  trainees  in  the  interpretation  of  dynamic 
radar  presentations  with  a  continuous  solution 
to  the  intercept  problem  displayed  on  a  7- 
square-foot  projection  screen.  Students  are 
taught  to  recognize  types  of  bogeys  (fighter  or 
bomber)  by  appearance  and  effects  on  the  radar 
display.  The  trainee  is  also  taught  to  recognize 
the  appearance  and  effects  of  electronic,  chaff, 
and  deceptive  types  of  jamming,  and  how  to 
apply  available  counter-countermeasures  in  the 
various  ECM  environments. 

All  training  problems  are  unprogramed  and 
are  under  the  complete  control  of  a  single  in- 
structor who  ''flies''  the  student  RIO's  inter- 
ceptor aircraft  as  well  as  all  the  tai  get  aircraft. 
The  instructor  can  also  position  the  surface 
targets,  control  the  simulated  ECM  by  an  enemy 
target,  and  operate  the  RIO's  radar.  At  any 
time  during  the  training  session  the  instructor 
can  turn  over  the  operation  of  the  radar  set  to 
the  student  RIO,  who  occupies  a  simulated  coclc- 
pit  station  where  he  acquires  actual  experience 
in  radar  operation. 

Simultaneously,  while  the  student  RIO  is  at 
the  radar  controls,  other  students  can  be  trained 
by  the  lecture-demonstration  method.  This 
technique  is  made  possible  by  a  closed  circuit 
television  system,  which  permits  the  other 
students  to  observe  a  special  plotter  display 
projected  on  a  large  screen.  Thus,  the  students 
can  grasp  fully  the  spatial  relationships  of  the 
aircraft  and  relate  them  to  the  radar  presenta- 
tions. The  instructor  can  "freeze"  a  problem 
at  any  time  to  give  the  RIO  additional  instruc- 
tions or  to  explain  procedures  to  the  observers. 

MCS  familiarization  at  a  simulated  RIO 
station  includes  the  operation  of  the  radar  set, 
data  link,  and  built-in  test  controls.  This  de- 
vice affords  the  experienced  RIO  an  opportunity 
to  develop  operation  skills,  in  the  use  of  the 
MCS  against  -multiple  air  targets  which  have 
the  capability  of  generating  electronic  counter- 
measures.  F-4  nersonnel  team  training  is 
available  when  the  pilot  "takes  control"  of  the 
high  performance  aircraft  at  the  instructor's 
station. 


DESCRIPTION 

Figure  12-2  depicts  a  trainee  at  the  RIO 
station  (extreme  left  position  of  the  instructor- 
RIO  console)  and  an  instructor  with  his  hand  on 
the  interceptor  "flight  control."  The  basic 
display  rack  shown  in  the  upper  center  of  the 
photograph  presents  an  enlarged  high-resolution 
picture  of  the  student  RIO's  radar  scope  for 
viewing  by  the  classroom  observers  and  in- 
structor. Also  shown  in  the  upper  center  is  the 
computer  rack,  a  completely  transistorized 
400-Hz  analog  simulation  system  with  modu- 
larized plug-in  units.  The  artist's  portrayal  of 
an  F-4  Phantom  II  aircraft  firing  a  missile  at 
the  bogey  represents  the  fusing  of  dynamic 
classroom  training  into  combat  experience. 
Device  15C4E  can  be  transported  by  air  andean 
be  readily  installed  in  a  room  as  small  as  400 
square  feet. 


S-2E  WEAPON  SYSTEM  TRAINER, 
DEVICE  2F66A 

Device  2F66A  simulates  allthecrew  stations 
in  the  S-2E  Tracker  aircraft,  a  four-place  twin 
engine  aircraft.  The  aircraft  simulated  is  the 
primary  fixed  wing  aircraft  used  by  the  Navy  for 
aircraft  carrier  antisubmarine  warfare.  The 
function  of  the  aircraft  is  to  search  for,  detect, 
track,  localize,  and  destroy  enemy  submarines 
under  all  weather  flight  conditions.  The  device 
is  housed  in  two  semitrailers;  one  contains  the 
computing  and  electronic  equipment  required  to 
provide  the  simulation  to  all  the  operational  and 
synthesized  equipments.  The  other  trailer  con- 
tains trainee  stations  for  two  pilots,  two  tactical 
operators,  and  instructors. 

The  pilot's  compartment  contains  all  con- 
trols, switches,  instruments,  and  cockpit  fur- 
nishings contained  in  the  aircraft.  All  that  affect 
simulation  of  actual  aircraft  .flight  or  concern 
as  ASW  mission  are  functional  and  operate  in 
tho  same  manner  as  in  the  aircraft,  creating, 
or  ref? -cting  the  same  action  or  reaction.  As 
nearl]y  us  possible  alUcontrol  forces  are  dupli- 
cated and  all  maneuvers  that  are  flown  in  the 
aircraft  can  be  flown  in  the  trainer.  The  real- 
istic simulation  is  carried  out  even  through 
the  pilot's  seat. 

The  major  difference  between  the  simulation 
and  the  duplication  of  the  actual  conditions 
encountered  in  the  aircraft  is  that  the  trainer 
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Figure  12-2.— Radar  scope  Interpretation  Trainer,  Device  15C4E. 


TD.628 


must  be  flown  under  instrument  conditions  at 
all  times. 

There  is  no  visual  simulation  except  for  the 
simulation  of  storm  conditions  in  which  the 
pilot  is  confronted  with  the  turbulence  and 
lightning  encountered  in  an  actual  storm.  All 
navigation  equipment  and  radio  aids  are  func- 
tional. Training  in  cross-country  instrument 
flight  and  instrument  letdown,  including  radar 
controlled  approaches,  is  provided. 

The  copilot,  acting  as  a  tactical  coordina- 
tor, can  monitor  the  actual  tactical  situation 
on  the  large  tactical  display  indicator  mounted 
on  the  center  panel  between  the  pilots.  The 
copilot  has  at  his  disposal  the  same  tactical 
computer  functioning  the  same  as  in  the  air- 
craft. 

The  instructor  stations  contain  systems  for 
monitoring  the  entire  tactical  ASW  problem  as 
it  is  conducted.    This  is  accomplished  by  the 


use  of  television  monitors  in  the  pilot's  com- 
partment. By  monitoring  the  tactical  display 
indicator,  instructors  are  able  to  monitor  the 
position  of  the  aircraft  and  submarines  on  a 
tactical  plotter  mounted  in  the  instructor  com- 
partment. (See  fig.  12-3.)  From  their  station 
they  are  able  to  provide  emergencies  that  re- 
quire reaction  and  train  the  pilots  in  coping 
with  them*  They  can  control  the  readings  of 
the  various  acoustic  and  nonacoustic  detection 
equipments  used  by  the  tactical  operators  and 
controls  for  directing  the  course  and  speed  of 
the  various  submarine  targets.  There  are  also 
controls  for  varying  the  type  and  quality  of  in- 
formation furnished  to  the  tactical  operator 
stations  in  order  to  train  tliem  realistically  in 
conditions  that  they  may  expect  under  opera- 
tional conditions.  The  instructors  have  the 
capability  of  ''freezing''  the  problem  at  any 
time  to  explain  a  situation  to  the  trainees  or  to 
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get  it  back  on  the  track  without  starting  the 
entire  problem  again.  This  is  one  of  the  most 
important  capabilities  of  the  trainer.  The 
tactical  operators  have  completely  simulated 
positions  with  all  the  various  detection  capa- 
bilities, such  as  radar,  magnetic  anomaly  de- 
tection, Julie,  and  Jezebel  that  are  found  in  the 
S-2E  operational  aircraft.  This  portion  of  the 
trainer  can  be  operated  without  the  pilot's  com- 
partment being  occupied  to  pronde  training 
for  both  tactical  operators  or  to  provide  in- 
dividual training  for  either. 


MARINE  TACTICAL  DATA 
SYSTEM  TRAINER  DEVICE  X15A19 

PURPOSE 

Device  X15A1 9  is  designed  to  provide  training 
for  radar  operators  and  weapons  controllers 
within  a  Tactical  Air  Operation  Center  (TAOC) 
of  the  Marine  Corps  Tactical  Data  System 
(MTDS).  The  TAOC  is  the  principal  data 
acquisition  center  of  the  MTDS.  Functions 
accomplished  at  this  center  include  acquisition, 
processing,  computing  and  displaying  data  con- 
cerning the  air  situation,  identification,  threat 
evaluation,  weapon  assignment  and  control,  and 
enroute  air  traffic  control. 

At  the  TAOC  data  from  multiple  search 
radars  and  IFF  equipment  is  processed  to  pro- 
vide a  continuous  up-to-date  display  of  the  air 
situation  within  an  assigned  sector  of  respon- 
sibility. Additional  data  permitting  functions  to 
be  accomplished  at  the  TAOC  is  derived  from 
other  sources  such  .  as  crosstell  _  data  from 
adjacent  TAOC's  acknowledgement  and  status 
data  from  airborne  interceptors,  and  activity 
data  from  surface-air  Hawk  missile  batteries. 

The  data  display  and  evaluation  facilities  of 
the  TAOC  comprise  operator  consoles  (fig. 
12-4)  upon  which  current  weapon  information  is 
displayed.  When  evaluating  the  displays,  a 
weapons  controller  makes  decisions  concerning 
the  conduct  of  combat  air  operations  in  his 
assigned  sector  of  responsibility.  Crosstell  and 
handover  data  are  transmitted  to  adjacent 
TAOC's  on  those  targets  and/or  interceptors 
which  will  soon  enter  the  center's  sector  of 
responsibility. 

The  X15A19  trainer  provides  a  changeable 
tactical  environment  which  may  vary  from  a 
simple  presentation  of  a  few  targets  to  a  com- 
plex tactical  situation  of  up  to  60  aircraft,  four 


missile  batteries,  and  two  other  TAOC's  with 
associated  symbology. 

This  device  simulates,  by  digital  computer 
programs,  a  radar  environment  of  up  to  60 
aircraft,  12  of  which  have  IFF/SIF  capability 
and  can  be  manually  controlled,  and  three  of 
which  can  have  ECM  capability.  The  trainer 
also  simulates  voice  and  data  link  responses 
of  two  other  TAOC's,  four  SAM  Missile  bat- 
teries, and  air-ground  communications.  Data 
link,  crosstell,  and  handover  functions  may  be 
accomplished  automatically  by  the  simulation 
program  or  controlled  manually  by  the  missile 
battery/interceptor  data  link  console. 

The  positional  information  of  both  prepro- 
gramed targets  and  maneuverable  aircraft  is 
updated  by  the  CP-SOS  general  purpose  digital 
computer.  The  computer  converts  these  posi- 
tions to  radar  coordinates  for  transmission  to 
the  trainer  electronics,  which  processes,  in  real 
time^  up  to  60  simultaneous  targets  for  the  2D 
and  3D  radars.  The  computer  also  responds  to 
input  messages  from  the  instructor  and  inter- 
ceptor consoles  for  real-time  changes  in  en- 
vironmental data.  The  instructor  console  has 
controls,  indicators,  and  a  display  which  allows 
the  instructor  to  control  and  monitor  the  train- 
ing exercise,  modify  certain  parameters  as- 
sociated with  the  training  exercise,  and  coordi- 
nate the  exercise  through  voice  communications 
with  assistant  instructors  in  the  TAOC  operator 
huts,  at  the  missile  battery/data  link  console, 
and   with   the  interceptor  console  operators. 

DESCRIPTION 

The  X15A19  consists  of  an  instructor's  con- 
sole (from  which  to  control  and  c-:ange  the  prob- 
lem); 12  interceptor  operator  c?:nsoles  (from 
each  of  the  12  manually  controllable:  interceptors 
is  flown);  and  a  simulation  electronics  cabinet^ 
which  houses  the  input/output  processor,  effects 
generator,  and  two  landmass  simulators  (one 
each  for  2D  and  3D  radars).  It  also  includes  a 
communications  electronics  cabinet,  containing 
electronics  which  processes  data  link  messages 
in  real  time  (missile  battery,  ground-air  in- 
tercenter),  a  radio  set  control  assembly  for  UHF 
communications,  and  a  d-c  power  supply  cabinet 
with  12  d-c  power  supplies. 

In  addition  to  the  hardware  items,  a  real- 
time simulation  program  provides  control  of  the 
operation  of  the  device.  It  performs  all  com- 
putations required  for  target  maneuver ingj,  in- 
terceptor control,  effects  of  ECM,  and  proces- 
sing associated  with  data  link  communications 
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Figure  12-4.— Interceptor  operator  consoles,  device  X15A19. 


between  ground  and  air,  four  missile  batteries, 
and  two  other  TAOC's. 

The  tracks  of  up  to  48  preprogramed  tar- 
gets can  be  prepared  prior  to  the  start  of  the 
training  mission.  The  targets  can  be  pre- 
programed to  whatever  practical  training  is 
desired  with  the  degree  of  complexity  control- 
led during  the  preprogramed  phase. 

Integrated  circuits  are  used  extensively  in 
the  system  logic  of  the  trainer  and  provide  ease 


of  mainte.  ince  in  addition  to  economy  of  space 
and  weight. 

APPLICATION 

The  capability  of  the  X15A19  to  inject  real- 
ism into  TAOC  indoctrination,  coupled  with  the 
Marine  Corps  training  program  at  Communica- 
tions/Electronics Schools,  sends  the  Marine 
TAOC  operator/controller  into  the  field  fully 
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prepared  to  monitor,  control  and  defend  the 
airspace  assigned  to  him. 


ASROC/.\SW  EARLY  ATTACK  WEAPON 
SYSTEM  TRAINER  (DEVICE  14A2A) 

The  ASROC/ASW  Eari>  /ttack  Weapon  Sys- 
tem Trainer,  Device  14A2A  is  a  shorebascd 
training  device  capable  of  indoctrinating  and 
training  ASW  surface  ship  cre'>vs  in  ASW tactics. 
The  trainer  utilizes  either  the  Mk  111  or  Mk 
114  fire  control  system  with  the  AN/SQS-23B 
Sonar  System. 

It  is  an  attack  teacher  aiu^  simulates  modern 
up-to-date  weapons  such  as  antisubmarine  rock- 
ets (ASROC),  drone  antisubmarine  helicopters 
(DASH),  and  Mk  37  Mod  1  torpedoes.  The  type 
of  training  that  can  be  performed  includes  the 
following: 

1.  Basic  team  training  on  operation  of  in- 
dividual subsystems. 

2.  Basic  team  training  on  communication  and 
coordination  requirements  in  tacts calssituations. 

3.  Advanced  team  training  covering  tactical 
procedures  in  both  normal  and  casualty  modes 
and  tactical  problems  under  stressful  opera- 
tional conditions. 

The  trainer  has  the  capability  of  reproducing 
the  tracks  and  movements  of  seven  vehicles 
(instructor  controlled)  plus  ^own  ship*  (student 
controlled).  This  includes  two  target  submarines 
(conventional  or  nuclear  characteristic  pro- 
gramed into  the  computer),  two  support  ships 
(destroyer  or  cruiser  characteristics  pro- 
gramed), and  three  aircraft  (search  or  ASW 
fixed  wing,  manned  helicopter,  and  DASH).  Any 
desired  combination  of  aircraft  is  available 
for  simulation,  and  DASH  control  is  handled  in 
the  Combat  Information  Center,  All  tracking 
data  is  provided  to  trainees  at  various  stations 
as  it  would  normally  be  received  aboard  ship, 
and  at  the  discretion  of  the  instructoi  s  opera- 
ting the  instructor  console  group. 

The  instructor's  console  group  provides  the 
instructor  control  and  override  capability.  The 
instructor  controls  r  ^nmunications,  environ- 
mental  conditions  (w.  id  sea),  the  sevi^r. 
previously  mentioned  vei. icier;  'with  control 
depth  or  altitude  (as  approrr-ate)),  cour,c  v 
speed,  acceleration,  deccl.-:;  .^^ :  va,  and  advance 
and  transfer  (by  types)  for  all  seven  vehicles. 
Sonar  target  information  and  weapons  that  the 
trainee  may  utilize  are  readily  provided  through 
the  instructor's  consoles. 
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OWN  SHIP  STATIONS  SIMULATION 

The  four  primary  control  areas  of  the  own 
ship  which  must  be  faithfully  simulated  in  order 
for  training  to  be  carried  out  effectively  are  as 
follows: 

1.  Conning  Station  (CONN). 

2.  Combat  Information  Center  (CIC). 

3.  Underwater  Battery  Plot  (UBP). 

4.  Launcher  Captain's  Control  Station 
(LCCS). 

A  mockup  of  the  conning  station  provides  the 
means  to  train  the  following  personnel: 

1.  Conning  officer.  Responsible  for  ship's 
movement  and  position  and  provides  information 
on  anticipated  ship's  movement  to  various  loca- 
tions as  required, 

2.  Helmsman.  Responsible  for  steering^  the 
ship  in  accordance  with  instructions  from  lUe 
conning  officer. 

3.  Lee  helmsman.  Provides  a  standby 
helmsman  in  case  of  emergency;  also  server  :V3 
talker  to  maintain  communications  as  required. 

4.  Position  indicator  operator.  Activates 
"Permission-To-Fire"  switch  upon  direction  of 
conning  officer;  also  serves  as  talker  to  main- 
tain communications  as  required. 

A  CIC  mockup  is  provided  with  means  to  train 
the  following  personnel: 

!•  CIC  officer.  Supervises  dead  reckoning 
tracer  (DRT)  plot.  Assists  in  target  classifica- 
tion through  radar  plan  position  indicator  (PPl) 
repeater. 

2.  DASH  control  officer.  Operates  DASH 
control  station  and  vectors  DASH  drone  to  the 
target. 

3.  Mk  NC-2  plotter  operator.  Maintains  a 
plot  of  own  ship,  target,  and  DASH  drone. 

4.  DRT  plotters  (two).  Maintain  by  means 
of  telephone,  constant  plot  of  all  ships  and  tar- 
gets  in  the  area. 

5.  Summary  board  plotter.  Transfers  dead 
reckoning  tracer  information  onto  a  vertical 
summary  plot  board. 

r*.  Talker.  Maintains  communications  as 
rv  quired. 

A  UBP  Mockup  is  provided  with  the  means 
■*  train  the  following  personnel: 

1,  Sonar  officer^  Provides  supervision  for 
the  SQS-23  sonar  operators  and  assists  in  clas- 
sification of  targets. 

2.  Sonar  operator.  Searches  designated 
area;  notifies  all  stations  of  contact;  maintains 
track  of  all  contacts. 
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3.  ASW  officer.  Supervises  the  attack  con- 
trol operator  and  the  weapon  control  operator. 

4.  Attack  control  operator.  Activates  the 
ASROC  system  when  ordered;  switches  system 
to  Director-Control  mode  when  possible;  moni- 
tors the  attack  problem  on  the  geographic  plotter. 

5.  Weapon  control  operator.  Selects  cype 
of  ASW  system  operation;  sets  in  initial  search 
depth  and  ocean  floor  settings,  maintains  air 
density  input;  monitors  for  safe  range  of  depth 
charge  or  torpedo;  selects  the  missile  to  be  fired; 
provides  firing  pattern  by  offset  of  range  and 
angle;  observes  missile  condition,  and  manually 
operates  firing  switch. 

6.  Position  keeping  computer  operator.  Se- 
lects type  and  mode  of  Mk  37  torpedo  firing 
and  when  in  the  wire  guide  mode,  steers  the 
torpedo  to  the  target. 

7.  Talkers  (two).  Maintains  communications 
as  required. 

The  LCCS  ;nockup  is  provided  with  the  means 
to  train  the  following  personnel: 

1.  Launcher  control  captain.  Operates  the 
launches  control  captain's  control  panel  and 
monitors  missile  set-in  orders  when  in  the 
ASROC  mode  of  operation, 

2.  Talker.     Maintains  communications  as 
required. 

The  computing  and  interf  ce  equipment  con- 
sists of  vai'ious  analog  and  digital  equipment 
which  is  needed  to  activate  the  training  areas 
and  the  insti*uctor's  console. 

In  order  to  provide  adequate  training  for  the 
aforementioned  personnel,  a  realistic  external 
and  internal  environment  is  created.  The  ex- 
ternal environment  consists  of  operating  pvea, 
own  ship,  targets,  and  weapons  movino;  through 
this  area,  and  the  properties  of  the  media  on 
information  signals  such  as  radar  and  sonar 
energy.  The  internal  environment  consists  of  a 
simulation  of  the  systems  normally  found  in 
operating  areas  aboard  ship.  Operational  ship- 
board instruments  are  used  where  feasible  in 
order  to  present  a  typical  shipboard  installation 
to  the  trainee.  Exannples  of  equipment  which 
can  be  operational  type  equipment  are  ship's 
course  and  speed  indicator,  wind  speed  and  di- 
rection indicators,  ASW  alarm  switch  bells,,  dead 
reckoning  tracer  Mk  6,  and  the  NC-2  plotting 
system. 
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SUBMARINE  FBM  TRAINING 
FACILITY,  DEVICE  21A37/4 

The  second  increment  of  the  FBM  Trainine; 
Facility  has  been  developed  to  provide  team 
training  for  the  members  of  submarine  attack 
center  crews.  The  trainer,  housed  in  a  perma- 
nent three-story  building  at  the  Naval  Sub- 
marine Base,  New  London,  Connecticut,  is  used 
to  train  personnel  in  the  coordinated  operation 
of  the  periscope,  son^.r,  radar,  fire  control, 
navigation^  and  plotting  equipment  normally  used 
in  the  specific  submarine  attack  centers. 

The  training  facility  is  equipment  to  simul- 
taneously train  throe  fire  control  parties  from 
three  different  class  nuclear  submariiies.  The 
SSB(N)  598,  GEORGE  WASHINGTON;  SSN  578, 
SKATE;  and  SSN  593,  THRESHER  class  sub- 
marines are  represented  (See  fig.  12-5.) 

This  training  device  is  the  first  to  make  use 
of  a  general-purpose  digital  computer  to  main- 
tain and  provide  a  real-time  environment  while 
reacting  to  responses  made  or  ordered  by  the 
attack  center  crews  and  instructors. 

FACILITY  COMPONENTS 

Three  attack  centers  are  located  on  the  first 
floor  of  the  building  as  follows: 

Attack  center  No.  1  consists  of  equipment 
simulating  the  attack  center  of  the  SSB(N)  598 
GEORGE  WASHINGTON  class  FBM  Submarine 
(fig.  l?-6)  and  an  instructor's  station. 

Attack  center  No.  2  simulates  the  attack 
center  for  a  SKATE  class  (SSN  578)  nuclear  sub- 
marine (fig.  12-7). 

Attack  center  No.  3  simulates  the  attack 
center  for  a  THRESHER  class  (SSN  593)  sub- 
marine (fig.  12-8). 

A  fourth  room,  located  on  this  floor,  is  pro- 
vided I'or  the  addition  of  a  fourth  attack  center. 
Each  attack  center  contains  simulated  radar, 
periscope,  sonar,  communications,  and  own  ship 
instrumentation^  This  equipment  is  activated  to 
provide  the  necessary  information  to  the  fire 
control  team  for  a  complete  and  realistic  pres- 
entation of  a  torpedo  fire  control  tactical  prob- 
lem. 

A  general-purpose  digital  computer  (fig. 
12-9)  generates  the  problem  and  controls  the 
entire  system.  The  computer  is  located  on  the 
second  floor  aljng  with  the  conversion  system 
for  linking  the  computer  to  the  simulation  equip- 
ment. The  periscope  simulation  projection  sys- 
tems are  also  located  on  the  second  floor. 
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Figure  12-10.— Tactical  display  room,  device  21A37/4. 


TD.ese 


A  tactical  display  room  is) -seated  onthethird 
floor.  This  room  consists  of  a  comprehensive 
data  display  system  to  provide  information  to 
command-level  personnel  or  observers  in- 
terested in  the  tactical  problems  being  conducted 
in  the  attack  centers.  The  tactical  display  room 
additionally  has  the  capability  of  displaying  tac- 
tical operations  independent  of  the  attack  center 
training  (fig.  12-10).  A  master  instructor's 
station  and  two  command  ceaiers  are  also  lo- 
cated in  the  tactical  display  room  area. 

SYSTEM  OPERATION 

The  training  problem  can  be  envisioned  as 
being  contained  in  a  three-dimensional  section 
of  the  ocean.  The  problem  is  generated  in  an 
area  of  ocean  500  miles  by  1,000  miles  and 
ranging  in  depth  from  the  surface  to  beyond  the 
maximum  operating  depth  of  the  nuclear  sub- 
marines. 

Located  in  this  block  of  ocean  are  the  three 
submarines  (own  ships).  A  variety  of  12 targets 


can  be  used  for  enemy  targets  or  friendly  fore  e^.. 
Eight  more  targets  are  available  for  use  onlyir. 
the  tactical  display  room  operation. 

The  generation  of  simulated  motion  and  the 
computation  of  problem  geometry  for  tlie  targets 
and  attacking  submarines  are  accomplished  by 
means  of  the  digital  computer.  Orders  are  re- 
ceived by  \he  computer  from  operator's  con- 
soles in  the  form  of  position  coordinates, 
course,  speed,  and  rudder  orders.  The  computer 
accepts  these  orders  and  establishes  the  position 
of  the  ship  within  the  simulated  ocean  area,  gen- 
erates tracks  for  targets  and  own  ships,  and 
realistically  modifies  these  tracks  in  response 
to  the  input  commands.  The  simulated  motions 
are  in  accordance  with  the  characteristics  of 
the  ships  designated.  The  computer  transmits 
data  for  own  ships  and  targets  to  the  appropriate 
indicating  devices  and  monitoring  displays.  In 
addition  to  the  motion  and  absolute  position  com- 
putations, the  computer  determines  the  ranges 
and  bearings  of  each  target  and  of  the  other  two 
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:^ubm:tr:..--'S  with  resper:  to  each  of  the  attack- 
ins:  submarines.  This  relative  position  and  mo- 
tion data  is  transmitted  frointhecomput-"^rtothe 
ipprcpriate  sensory  and  fire  control  eqc-;pmen-, 
,aid  the  display  equipment  at  the  instructor  s 
'  oni:oles  and  in  the  tactical  display  room. 

In  addition  to  the  computation  of  submarines 
.♦.nd  tarpcets  parameters,  the  computer  also  ven- 
erates weapon  tracks  and  calculates  whether  hits 
3ccur.  To  generate  weapor  tracKs,  the  computer 
receives  information  from  the  fire  control  equip- 
ment which  desip^tes  the  type  of  weapon,  the 
^yro  anp^les  ordered  by  the  fire  control,  enabling: 
run,  and  other  information  pertinent  to  the  in- 
dividual weapon.  Thew^eapons  simulated  include 
-vire  ^ide  as  well  as  conventional  torpedoes  and 
X  capability  of  future  SUBROC  simulation. 

Sonar  equipment  characteristics  and  the  ef- 
U.'vis  of  the  ocean  in  attenuatintc.  scattering,  and 
delaying  sound  (as  functions  of  range  and  sea 
conditions)  are  included  in  the  computer  pro- 
p:ram. 


The  digital  computer  pr-^cr^m  is  'u  <:<::. \ 
so  tiiat  changes  cm  be  easily  niade  t'^  .-zmul.-ir' 
the  -^'ide  variety  of  sea  conditions  which  r.  -j: 
in  actual  operations.  Special  com]>u:_:ti 
made  within  the  computer  to  mx'ifv  the  iru( 
tJirget  rans:e  and  bearing  that  the  r  •  "vr-ner  c-.  i - 
erates  to  the  apparent  tarret  rar.ce  •  ^^  ;ri:,;: 
which  the  sonar  sees  becau-.e  ui  :i:uit  v.-ljc 
ity  of  sound  in  water. 

The  confie:uTacion  of  vhe  problem  bein^r  gen- 
erated tn-  the  computer  is  entirely  flexible-.  In- 
dividual problems  can  be  generate  '  for  each 
attack  center.  This  means  that  three  diffe  rent 
training  problems  with  three  different  crews 
can  be  run  simultaneously.  By  combiniiii;  attack 
centers,  coordinated  problems  may  be  run.  F'^r 
instance,  tw^o  of  the  attack  centers  can  work  in 
consort  to  attack  the  third,  or  all  thrre  can  in- 
dependently attack  a  g:TOup  of  targets  in  a  wolf- 
pack  type  operation.  In  addition  any  ooir.lnna- 
tion  of  the  attack  centers  can  be  u^'^^i  in  tlie 
tactical  display  roo»n  operation  by  pr-  sentinu 


Figure  12-11  .-Program  operator's  station,  device  21A37/4. 
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their  data  to  the  displays  in  the  room.  The  tac- 
tical display  room  can  also  act  independently 
of  the  three  attack  centers  using  the  eight  targets 
available  only  to  the  tactical  display  room,  or 
any  of  the  targets  which  have  not  been  assigned 
for  use  by  the  attack  centers. 

The  problem  thus  generated  by  the  comput- 
ing system  is  utilized  to  activate  the  simulated 
sensory  equipment  in  the  attack  centers,  the  fire 
control  systems,  and  the  various  data  displays. 
Each  attack  center  realistically  simulates  all 
the  equipment  that  is  normally  manned  in  the 
attack  center  of  the  submarine ^  The  principal 
equipment  to  be  found  in  the  attack  center  is  the 
operational  fire  control  system  and  associated 
sensory  equipment  including  sonar,  radar, peri- 
scope, communication  system,  underwater  sound 
telephone,  and  navigation  and  plotting  equipment. 

INSTRUCTOR  STATIONS 

In  order  for  an  attack  center  to  function  ef- 
fectively, a  program  operator's  station  is  re- 
quired (fig.  12-11).   In  the  program  operator's 
room,  adjacent  to  each  attack  center  and  sepa- 
rated from  the  attack  center  by  a  folding  wall, 
an  operator's  console  is  provided  which  will  be 
manned  by  two  people,  one  acting  as  the  program 
operator,  and  the  second  as  assistant  who  will 
also  act  as  a  sonar  operator.  Complete  control 
of  the  problem  assigned  to  that  particular  attack 
center  is  accomplished  at  the  program  opera- 
tor's console.    A  keyset  control  board  enables 
the  program  operator  to  direct  orders  to  the 
computer  for  execution,  thereby  keeping  the 
problem  current.  He  has  displays  which  enable 
him  to  monitor  the  actions  of  the  trainees  in 
the  attack  center. 

A  complete  problem  status  display,  includ- 
ing decimal  readout  devices,  is  presented  to  the 
operator*  The  operator  can  "call  up**  displays 
of  any  combination  of  four  targets,,  weapons,  and 
other  own  ships.  The  data  presented  includes: 
position  in  the  ocean,  course,  speedy  depth, turn 
and  depth  rates,  relative  bearing,  range,  and 
aspect  angle.  The  sonar  operator's  console  to 
the  left  of  the  program  operator's  console  pre- 
sents similar  information  for  any  one  target  or 
other  own  ship  and  includes  apparent  range  and 
bearing  data. 


A  track  projection  system  is  also  located  in 
the  program  operator's  station^  This  projec- 
tion system  displays  target  tracks  and  provides 
a  continuous  current  geographic  display  of  the 
own  ship,  all  targets^  own-ship  weapons,  time 
marks,  and  symbols  on  a  screen  located  in froiit 
of  the  program  operator's  console-  This  track 
display  enables  the  trainees  to  review  their  per- 
formance upon  completion  of  the  problem^  or  at 
any  point  during  the  probleni  when  the  instruc- 
tor desires  to  hold  a  critique, 

Sona"^  presentations  include  the  PPI  and  BPI 
video  displays  and  the  bearing  recorders.  Video 
noise^,  propeller  beat  effects,  sea  noises,  and 
realistic  simulation  of  the  targets  are  included 
in  the  video  effects  to  be  displayed.  The  inputs 
to  the  fire  control  system  normally  emanating 
from  sonar  equipment  are  generated  in  the  digital 
computer  and  controlled  at  the  assistant  program 
operator's  station* 

The  master  program  operator ""s  station  is 
located  in  the  tactical  display  room  (figo  12-12). 
Overall  control  of  the  entire  training  facility  is 
available  at  this  console.  This  includes  assign- 
ment of  targets  to  the  individual  attack  centers 
and  monitoring  the  status  of  any  target  or  ship 
in  the  entire  complex*  The  muster  instructor's 
*?onsole  is  similar  to  the  program  operator's 
console  and  is  provided  with  decimal  readout 
displays  which  can  be  selectively  switched  to 
present  the  status  of  any  vehicle. 

A  communication  system,  which  is  designed 
to  be  completely  flexible,  'Inks  the  entire  train- 
ing facility^  In  addition,  each  attack  center  du- 
plicates the  internal  fire  control  communica- 
tions  normally  found  aboard  the  submarine. 

TACTICAL  DISPLAY  ROOM 

The  tactical  display  room  is  provided  with 
a  large  projection  system  and  screen  for  pres- 
entation of  all  the  targets,  tracks,  aiid  problem 
status  information  from  any  one  or  all  three 
attack  centers.  In  a  coordinated  problem  all 
the  tracks  of  each  attack  center  and  of  all  the 
targets  would  be  simultaneously  presented.  In 
individual  or  uncoordinated  problems,  where 
each  attack  center  is  operating  independently, 
the  projection  system  could  be  used  to  monitor 
any  one  of  the  attack  center  displays  individually. 
In  addition  to  the  track  projection  screen,  status 
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Figure  12-12.— Master  instructor's  console,  device  21A37/4. 


board  displays  are  provided  where  the  problem 
status  is  presented  as  numerical  readouts  con- 
tinuously being  updated  by  the  computer.  Infor- 
mation such  as  weapon  type  and  hits,  and  ranges 
and  bearings  from  each  attack  center  to  the 
targets  with  which  it  in  working,  is  available 
on  these  displays. 


Communication  provisions  connect  tactical 
display  room  personnel  with  the  two  command 
centers  on  the  tactical  display  room  floor,  and 
to  the  master  instructor's  console.  Task  Force 
commanders  in  the  two  command  centers  can 
communicate  with  the  master  instructor's  sta- 
tion and  any  one  of  the  attack  centers. 
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INDICATOR  LAMP 


OR 


MICROPHONE 


OR 


[>-- 


CRYSTAL 


QUARTZ  CRYSTAL; 
PIEZOELECTRIC  CRYSTAL 
UNIT. 


GENERAL 


SEMICONDUCTOR 


NORMAL  CURRENT  FLOW  IS  AGAINST  THE  ARROW 


FULL  WAVE  BRIDGE  TYPE 


amplifier; 


TRIANGLE  POINTS 
IW  DIRECTION  OF 
TRANSMISSION 
(SIGNAL  FLOW) 


AMPLIFIER  WITH 
EXTERNAL 
FEEDBACK  PATH 


BASIC  SYMBOL  INDICATES  ANY  METHOD  OF 
AMPLIFICATION  EXCEPT  THAT  OPERATING  ON 
THE  PRINCIPLE  OF  ROTATING  MACHINERY. 


THERMAL  ELEMENTS 


5)  —00- 

THERMAL  RELAY  WITI 


OR 


THERMAL  RELAY  WITH 
NORMALLY  CLOSED 
CONTACT. 


FLASHER;  THERMAL  CUTOUT 


THERMISTOR 


WITH  INTEGRAL 
HEATING  ELEMENT 


> 


TEMPERATURE -MEASURING  THE R M OC OU PLE 
(DISSIMILAR  METAL  DEVICE) 


INPUTS  (NONSTANDARD) 


OR 


> 


PAJH-,  T(RANSMISSION 


1 


CROSSING  NOT 
CONNECTED 


T 


JUNCTION  CONNECTED 


TWISTED  PAIR 


AIR  OR  SPACE  PATH 


COAXIAL 


337 

±058 


TRADEVMAN  1  &  C 


GROUPING  OF  WIRES  IN  BUNDLES 


4 


ORQ. 

o    I  I  I  I 


GROUPING  OF  WIRES  IN  CABLES 


CABLES 


XT 


FIVE- 


SHIELDED 


COKDUCTOR     FI VE -CONDUCTOR 


CABLE 


CABLE 


GROUNXIED 
SHIELD 


NUMBER  OF  CONDUCTORS  MAY  BE  ONE 
OR  MORE  AS  NECESSARY 


SWITCHES 


GENBKAL 
(SINGLE  THROW) 


o  o^-o 
o  o^o 

TWO  POLE 
DOUBLE  THROW 
SWITCH 


GENERAL 
(DOUBLE  THROW) 


KNIFE  SWITCH 


SELECTOR  SWITCHES 


"1 


O  O  OR 


GENERAL 


ANY  NUMBER  OF  TRANSMISSION 
PATHS  MAY  BE  SHOWN.  ALSO 
BREAK  BEFORE  MAKE  SWITCH. 


MAKE  BEFORE 
BREAK 


WAFER,   TYPICAL  3-POLE,  3-r:RCUIT 
SWITCH.     VIEWED  FROM  END  OPPOSITE 
CONTROL  KNOB.     FOR  MORE  .THAN  ONE 
SECTION,  #1  IS  NEAREST  CONTROL 
KNOB. 


CIRCUIT  RETURNS 


CHASSIS  CONNECTION 


(THE  CHASSIS  OR 
FRAME  IS  NOT 
NECESSARILY  AT 
GROUND  POTENTIAL.) 


GROUND 


o  o 

PUSHBUTTON 


PUSHBUTTON 
(BREAK) 


(MAKE) 


0  i  Q 


o  o 

PUSHBUTTON  TWO  CIRCUIT 


CONTACTS  (ELECTRICAL) 


o 

SWITCH 


NONLOCKING 


MOMENTARY 
SWITCH 


LOCKING 


-►or  —J"  OR^ 

FOR  JACK,  KEY, 
RELAY,  ETC. 
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SYMBOLS 


RI 


]- 


GENERAL 


TAPPED 


ADJUSTABLE 
TAP 


CONTINUOUSLY 
VARIABLE 


NONLINEAK 


CAPACITORS: 


FIXED         VARIABLE  TRIMMER* 


f  

I    \  I  ! 


GAMGED 


L  I 

Shielded 

SPL I T -ST ATOR      FEED -TORGUGH 


^^^^ 


DIFFERENTIAL 


PHASE  SHIFT 


INDUCTIVE  COMPONENTS: 


GENERAL 


TAPPED 

ADJUSTABLE  OR 

CONTINUOUSLY 

ADJUSTABLE 


mjignetk: 

CORK 
ADJUSTA?aLE 


f 


SATOIL\BLE 
CORE  REACTOR 


TRANSFORMERS 


LuuJ 

n 

GENERAL 


MAGNETIC  CORE 
TRANSFORMER 


IN  _j 

—►jOUT   ^ 


AUTOraANSFORMER 


I 

WITH  TAPS, 
SINGLE -PHASE 


(WHEN  CAPACITOR  ELECTRODE  IDENTIFI-  PERMANENT  MAGNET 

CATION  IS  NECESSARY,   THE  CURVED  ELE- 
MENT SHALL  REPRESENT  THE  OUTSIDE  ■  ■ 
ELECTRODE  IN  FIXED  PAPER-DIELECTRIC  I  PM 
AND  CERAMIC-DIELECTRIC,  THE  NEGATIVE  '  ' 
ELECTRODE  IN  ELECTROLYTIC  CAPACITORS, 
THE  MOVING  ELEMENT  IN  VARIABLE  AND 
ADJUSTABLE  CAPACITORS,  AND  THE  LOW 
POTENTIAL  ELEMENT  IN  FEED-THROUGH 
CAPACITORS.) 
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CONTACTS  (ELECTRICAL)  (ContinuedV 


ELECTRON  TUBES 


CONTACT  ASSENIBLIES 


CLOSED  CONTACT 
(BREAK) 


MAKE  BEFORE 
BREAK 


OPEN  CONTACT 
(MAKE) 


TIME  SEQUENCE  CLOSING 


DISCONNECTING  DEVICES 


MALE  FEMALE 
(PIN  CONTACT)       (SOCKET  CONTACT) 


ENGAGED 
(PIN-TO-SOCKKT) 


&  -cm 


COAXIAL 
(MALE) 


COAXIAL  CONNECTORS 
MATED 


COAXIAL  CONNECTED 
TO  SINGLE  CONPUCTOR 

THE  CONNECTOR  SYMBOL  IS  NOT  AN 
ARROWHEAD.     IT  IS  LARGER  AND  THE  LINES 
ARE  DRAWN  AT  A  90**  ANGLE. 


SPLICE 


A 
B 

CONNECTOR  AS.SEMBLY  (GENERAL) 


COMPONENT  TUBE  SYMBOLS 


DIRECTLY -HEATED      INDIRECTLY -HEATED 
(FILAMENTARY)  CATHODE 
CATHODE 

T  COLD 
.   -    _      ,  CATHODE 

GRID 


J. 


POOL  CATHODE 


ANODE  OR 
PLATE 


T 


PHOTOCATHODE 


o 


OR 


ENVELOPE  (SHELL) 


o 

GAS  FILLED 
ENVELOPE 


SPLIT  ENVELOPE 


SEMICONDUCTOR  DEVICES 


DIODE 


PNP    ^  KPK 

TRANSISTORS 


BREAKDOWN  DIODE, 
BIDIRECTIONAL 


BREAKDOWN  DIODE, 
UNDir^CTIONAL 
(ALSO  BACKWARD  DIODE) 


PHOTODIODE 
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SEMICONDUCTOR  DEVICES:  (Continued) 


TEMPERATURE 
DEPENDENT  DIODE 


PNPN  SWITCH 


TUNNEL  DIODE 


TYPICAL  ELECTRON  TUBES.' 


COLD  C/VIHDDE 
GAS  TUBE 


PHOTOTUBE  SINGLE 
'INIT,  VAOJLM 


DIODE 


WIN  TRIODE 
ILLUSTRATING 
EL(^4GATED  ENVELOPE 


DIGDE  SHOWING  EASE 
OONNECTimS 


TWIN  TRIODE  WITH  TAPPED  HEATER 


TYPICAL  CATHODE  RAY  TUBES 


MAGNETIC  DEFLECTION 


ELECTROSTATIC 
DEFLECTION 


WAVEGUIDES 


CIRCULAR 


RIDGED 


5L 

CTT<: 

X 


+ 


RECTANGULAR 


ROTARY 
JO 


DIRECTIONAL  COUPLERS 


e;3odb 


GENERAL 


E  PLANE  APERTURE 
COUPLING,   30  DB 
TRANSMISSION  LOSS 


COUPLING  METHODS 


GENERALLY  USED  FOR  COAXIAL 
AND  WAVEGUIDE  TRANSMISSION. 

COUPLING  BY  APERTURE  WITO  AN 
^  OPENING  OF  LESS  THAN  FULL 

WAVEGUIDE  SIZE.    TYVE  OF  COU- 
PLING WIU  BE  INDICATED  WITOIN 
CIROE  (E,  H,  CHI  HE). 

^    COUPLING  BY  LOOP  TO  SPACE 


OOUPLIhC  BY  LOOP  TO  GUIDED 
nwailSSION  PATH 


COUPLING  BY  PROBE  FROM  COAXIAL  TO 
RECTANGULAR  WAVEGUIDE  WITH  DIRECT- 
CURRENT  GROUNDS  CONNECTED 


TYPICAL  MAGNETRONS  AND  KLYSTRONS 


REFLEX  KLYSTRON, 
APERATURE  COUPLED 


TUNABLE  MAGNETRON J 
APERTURE  COUPLED 
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TYPICAL  MAGNETRONS  AND  KLYSTRONS 
(Cont  in  ued)^^^^^^HHH|^^^^^H| 


RESONANT  TYPE  WITH 
COAXIAI.  OUTPUT 


TRANSMIT-RECEIVE   (TR)  TUBE  GAS  FILLED, 
TUNABLE  INTEGRAL  CAVITY,  APERTURE 
COUPLED,   WITH  STARTER 


AND  FUNCTION 


INPUT 
SIDE 


D 


INCLUSIVE  OR  FUNCTION 


OR 


INPUT 
SIDE 


OUTPUT 
SIDE 


OUTPUT 
SIDE 


KXCLUSIVS  OR  FUNCTION 


OE 


ROTATING  MACHINJES 


IMOTJ  ^GBN^ 
MOTOR  GENERATOR 
TYPES  OF  WINDINGS 


SEPARATELY 
EXCITED 


SHUNT 


DYNAMOTOR 


LATCH 

JL_i 


FL 
0  I 


rr 

S-SET 


FLIP-FLOPS 

OCMPLBiENrARY 

I  I  I 


S  T 

FF  0 
I  0 

1 — r 

T-TRIGGER  C-CLEAR 


NEGATION 
0 


ELECTRIC  INVERTER 


o 


WINDING  SYMBOLS 

o 

SINGLE-PHASE 

® 


TIStEE-PHASE 
(WYE) 


TWO-  PHASE 


THREE-PHASE 
(DELTA) 


TIME  DELAY 


—  — I  5  MS  V~ 


TD 


1.5  MS 


1.5  MS 


S^MS   y 


T  3  MS 

fc*-  —  — - 
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LOGIC  FUNCTIONS  (Continued 


I 


SYNCHROS  (Contin.ued) 


SINGLE  SHOT 


ss 

TRANSMITTER,  RECEIVER, 
OR  CONTROL  TRANSFORAtER 


SOf  im  IRIGGER 


ST 

DIFFEREOTIAL  TRANSMITTER 
OR  RECEIVER 


RESOLVER  (SYNCHRO) 


OSCILLATOR 


© 


SINGLY -WOUND  ROTOR 


DOUBLY-WOUND  ROTOR 


GSNER4L 


A  LETTER  COMBINATION  FROM  THE 
FOLLOWING  LIST  MAY  BE  PLACED 
ADJACENT  TO  THE  SYMBOL  TO  IN- 
DICATE THE  TYPE  OF  SYNCHRO: 
TX  -  TORQUE  TRANSMITTER 
TDX  -  TOROUE  DIFFERENTIAL 

TRANSMITTER 
CX  -  CONTROL  TRANSMITTER 
CDX  -  CONTROL  DIFFERENTIAL 

TRANSMITTER 
TR  -  TOROUE  RECEIVER 
CT  -  CONTROL  TRANSFORMER 


RESOLVER 


SINGLY --WOUND  ROTOR 


DOUBLY -WOUND  ROTOR 
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GENERAL 


WRITING;  RECORDING;  HEAD, 
SOUNB  RECORDER 


READING;  PLAYBACK;  HEAD, 
SOUND  REPRODUCER 


APPLICATION:  WRITING,  READING, 
AND  ERASING 


ERASING;  ERASER,  MAGNETIC 


BATTERIES 


ONK  CELL    MULTICKLL  TAPPXD 

MULTICKLL 

(LONG  LINE  IS  ALWAYS  POSITIVB) 


CIRCUIT  PROTECTORS 


FUSE 


CIRCUIT  BREAKERS 
SWITCH 


PUSH  PULL  OR  PUSH 


GANGED 


ATTENUATORS 


GENERAL  BALANCED  UVBALANCED 


ANTENNAS 


GENERAL         D I POLE 


PARABOLIC 


LOOP 


METERS 


(NONSTANDARD) 

A  -  AfifMETfiR 
CRO  -  OSCILLOSCOPE 
G  -  GALVANOMETER 
MA  -  MILLIAMMET5R 
OHM  -  OHMMETER 
V  VOLTMETER 


HEADSET 
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Accessories,  refrig:eration«  91-94 
Accountability,  25-26 
Accumulator,  258-259 
Accuracy,  Sf.rvo,  208-209 
Acoustic  storage,  281-282 
Adder: 

parallel,  260-261 

serial,  259-260 
Adders,  259-261,  263 
Adder -subtr actor,  261 
Addition,  261-262 
Advancement,  4-12 

Manual  of  Qualifications  for,  5 

opportunities,  11-12 

paths  of,  2 

preparation  for,  5-9 

qualifications  for,  4-5 

training  publications  for,  8 
Advantages,  CCTV,  190 
AFC,  159-162 
Air  conditioning: 

corrective  maintenance,  108-114 

maintenance,  106-120 

preventive  maintenance,  106-108 

repair  equipment,  114-115 

safety  precautions,  119-120 
Air  filters,  93-94 
Allotments,  23 
Amplifier: 

line,  152 

operational,  212-215 

r.f, ,  168-169 

summing,  213 

video,  150,  174-177 
Analog  computer,  199-239 

components,  203,  232-238 

typical,  203-205 

typical,  operation  of,  230-232 
Analog  mathematical  operations,  200-205 
Analog- to- digital  converters,  284-286 
Analysis,  TV  system,  180-182 
Analyzer: 

signal,  66-78 

wave,  78 
AND  function,  247-249 
AN/PSM-4C,  43-45 
Antennas,  TV,  167 


AN/URM-75,  65 
AN/USM-21A,  45 
AN/USM-140B,  72-76 
AN/USQ-20,  240 
Aperture,  lens,  130-131 
Application,  CCTV,  189-198 
Arithmetic: 

circuits,  251-276 

section,  USQ-20(V),  294 

unit,  241 

unit,  sample,  262-276 
ASROC,  326-327 
Assistance: 

field  engineering,  27-28 

utilization,  27 
Audio  detector,  179-180 
Automatic  frequency  control,  159-162 
Autotransformer,  234-235 


Ball-disk  differentiator,  228 
Bandpass  requirements,  TV,  124-125 
Beta,  measurement  of,  59-60 
Blanking,  125 

Blanking  generator,  147-149 

Bleeding,  air  conditioning  system,  116-118 

Boosted  B+  voltage,  163 

Business  letters,  14 


Card,  TD  Data,  15 

Care,  lens,  132-133 

Camera  circuits,  TV,  137-140 

Camera  tubes,  134-137 

CCTV: 

advantages,  190 

application,  189-198 

control  room,  192-194 

control  unit,  121-122 

limitations,  190 

pickup  unit,  121 

production  techniques,  194 

system  components,  121-122 

systems,  190-192 

teaching  with,  189-190 

use  in  flight  trainers,  194*196 
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Circuit: 

arithmetic,  251-276 

control,  96-97 

countdown^  143-147 

exclusive  or,  250 

inhibitor,  249-2  50 

logic,  243-251 

pulse  reshaping,  250-251 

sweep,  2  56-265 

synchronizing,  152-1 53 

TV  video,  169-172 

video  transmission,  149-152 
Clock  pulses,  277 
Coding,  289 
Color: 

principles  of,  184 

reception,  188-189 

transmission,  187-188 

TV,  182-189 
Complementing  network,  264 
Components,  CCTV  system,  121-122 
Composite  signal,  125-127 
Composite  video,  140-142 
Compressor  motors,  84-87 
Compressors,  82-84 
Computation,  261-262 
Computer: 

analog,  199-239 

classification,  200 

digital,  240-293 

types,  199-200 
Condenser  fan  control,  96 
Condensers,  87-89 
Contract  Field  Services  Report,  16 
ContJrol: 

air  conditioning,  94-98 

automatic  frequency,  159-162 

circuit,  96-97 

condenser  fan,  96 

operating,  94-97 

safety,  97-98 

unit,  142-149,  241 
Controller,  206-207 
Control  section  USQ-20(V),  294 
Cooling  coll,  91 
Cooling  system,  basic,  99-100 
Copper  tubing,  118-119 
Cores,  magnetic,  279-280 
Corrective  maintenance,  36 

USQ-20(V),  304-317 
Correspondence,  classified,  13 
Countdown  circuits,  143-147 
Counter,  cyclej  264 
Counters>  2  53-255 
Counting  circuits,  238-239 
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Cycle: 

counter,  264 
refrigerant,  101 
refrigeration,  80-91 


Damping,  162-163 
Data  conversion,  283-284 
D-C  restorer,  175-177 
DD  6,  16 

Deflection,  horizontal,  162 
Depth,  field,  131-132 
Detector: 

audio,  179-180 

video,  172-174 
Device: 

modification,  28 

2F  66A,  321-324 

2F  67,  240 

2F  85,  318-320 

2H  53,  195 

14  A2A,  326-327 

15  C4E.  320-321 

21  A37/A,  327-336 
Diaphragm,  lens,  131 
Dichlorodiflouromethane,  79-80 
Differential  voltmeter,  48-50 
Difff?rentiation,  226-228 
Digital  computer,  maintenance,  294-317 
Digital  computers,  240-293 
Digital-to-analog  converters,  286 
Disk,  278-279 
Disposition: 

of  training  device  repair  parts,  26-27 

of  training  devices,  26-27 
Division,  219-220,  262<  273-276 
Drier  strainer,  93 
Drums,  278 
Duty  assignments,  3 


Electronic  meters,  45-50 
Enclosures,  14-15 
Encoder,  284-285 
Endorsemf^nts,  14 
Enlisted  rating  structure,  1-2 
Equalizing  pulses,  142 
Equipment: 
care  of,  32 

stowage  and  inventory  of,  32 
Error  detectors,  206 
Evaporator,  91 
Exclusive  OR  circuit,  250 
Expansion  valve,  air  conditioning,  89-91 
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Facilities,  inaiiiteiiance  and  repair,  30-31 

Field  enG^ineeriiiG:  assistance,  27-28 

Field  intensity,  51-52 

Field,  lens,  128 

Field  Service  Bulletins,  30 

Filing  procedures,  15 

Flicker,  125 

Flight  trainers,  CCTV,  194-196 

Flip-flops,  251-259 

Flybaclc,  162-163 

Flying  spot  scanner,  137 

FM  signal  generator,  64-65 

Focal  length,  127-128 

f  stops,  lens,  130-131 

Frequency  distortion,  17  5 

Frequency  meter,  52-53 

Freon-12,  79-80 

Function: 

AND,  247-249 

nonlinear,  225 

NOT,  243-245 

OR,  244-247 
Funds,  request  for,  16 
Fusible  plug,  97 


General  overhead,  funds  for,  22-23 

General  ratings,  1 

Generator: 

blanking,  147-149 

FM  signal,  64-65 

induction,  234 

multiple- signal,  65-66 

signal,  62-66 

sine  wave,  62-65 

sweep,  65,  147-149 

sync,  142-143 
Gyros,  237-238 


Handbook  of  Operation  and  Maintenance,  30 

Heat  exchanger ,  93 

Heterodyne  type  meter,  53-54 

High  pressure  cutouts,  97-98 

Horizontal  deflection,  162 

Horizontal  output,  autotransformer,  163-165 

Horizontal  sweep,  158-159 

Humidistat,  9  5 

Hysteresis  loops,  279-280 


Ico>  measurement  of,  60-61 
Iconoscope,  134-135 
Identity  operations,  202-203 
IF,  TV,  169-172 


Image  dissector, 
Image  orthicon,  136-137 
Implicit  problem  solving,  200-201 
Improper  shipment,  16 
Indoctrination  courses,  29 
Induction  generator,  234 
Inductive  resolver,  221-223 
Information,  sources  of,  11 
Inhibitor  circuit,  249-250 
Input/output  section  USQ-20(V),  294 
Input  unit,  240-241,  283-289 
Inspections,  periodic,  35 
Installation  of  training  devices,  38 
Instruction,  add,  269 

Instructional  use  of  training  devices,  38-42 
Instructions  demonstration,  296-297 
Integration,  228-230 
Intercarrier-sound  system,  177-178 
Interlace,  125 
Inventory,  25-26 
Iris,  lens,  131 

Leadership,  9-10 
Lens: 

aperture,  130-131 

care,  132-133 

cleaning,  133 

depth  of  field,  131-132 

diaphragm,  131 

field,  128 

types,  128-129 
Letter  endorsements,  14 
Letters: 

business,  14 

naval,  13 
Limitations,  CCTV,  190 
Line  amplifier,  152 

List  of  training  manuals  and  correspondence 

courses,  8 
Loading  effect,  calculation,  of,  46 
Logic: 

circuits,  243-251 

symbolic,  243 
Low  pressure  cutouts,  97-98 


Magnetic: 

cores,  279-280 

disk,  278-279 

drums,  278 

tape,  279 
Maintenance: 

air  conditioning,  106-120 

allotments,  23 
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Maintenance  —  Cont  inuc 
corrective,  36 

corrective,  air  C(.  .»  -J.J.4 

facilities,  30-31 
personnel,  training  of,  33-34 
preventive,  35 

preventive,  air  conditioning,  106-108 
Management  responsibility,  22-23 
Manifold  gage,  115 
Manual  for  Navy  Instructors,  17 
Manual  of  Qualifications  for  Advancement,  5 
Manuals,  Rate  Training,  8-9 
Marine  taciical  data  system  trainer,  324-326 
Mathematical  computer  operations,  210-230 
Measurement: 

frequency,  52-54 

lX)wer,  50-52 

waveform,  66 
Mechanical  converters,  284 
Memory  section: 

troubleshooting,  297 

USQ-20(V),  295 
Memory  unit,  241,  276-277 
Messages,  14 
Meters: 

electronic,  45-50 

field  strength,  51-52 

frequency,  52-53 

heterodyne  type,  53-54 

milliohmmeter,  45 
Milliohmmeter,  45 
Mixer  crystal  test  set,  54-55 
Mixer,  TV,  169 
Modification: 

allotments,  23 

Completion  Report,  16 

request,  16 
Monitor,  TV,  122 
Motors: 

compressor,  84-87 

servo,  207-208 
Multimeter,  43-45 
Multiple- signal  generator,  6  5-66 
Multiple  stage  system,  101-105 
Multiplication,  215-219,  262,  271-273 
Multiplexer,  TV,  133 


Naval: 

letters,  13 

speedletters,  14 
Navpers: 

1414/1,  5-6 

2926,  15 

10052,  8 


10061,  8 

18068,  5 
NavTraDevCen  Form  '  'i7/4,  16 
Nonlinear  functions,  2'^o 
NOT  function,  243-245 
NTDC: 

administrative  assistance,  27-29 

4700/2,  16 

4720-2,  16 

7303/1,  16 
Number  system,  242-243 
Numerical  analysis,  289 


On-the-job  training,  42 
Operating  controls,  94-97 
Operational  amplifier,  212-215 
Operational  unit,  USQ-20(V),  294-295 
Operation  and  Maintenance,  Handbook  of,  30 
Operations,  sequence  of,  242 
Optical  system,  127-133 

multiplexer,  133 
OR  function,  244-247 
Oscillator: 

TV,  169 

ultra-audion,  169 
Oscilloscope,  66-76 

probe,  69-72 
Output  unit,  241-242,  283-289 
Overflow,  269-270 

detector,  264 
Overhaul  procedures,  28 
Overload  switches,  97 


Parallel  adder,  260-261 
Periodic  inspections,  33 
Phase  angle  voltmeter,  ^i7-48 
Phase  distortion,  175 
Pickup  tubes,  134-137 

Pilot  Landing  Aid  Television  System  (PLAT), 

196-198 
Plotters,  288-289 
Position  servo,  230 
Potentiometers,  235-237 

sine-cosine,  223-224 
Power  measurements,  50-52 
Powers  and  roots,  220-221 
Power  servos,  209-210 
Practical  factors,  5-6 
Precautions,  safety,  33 
Pressure  cutouts,  97-98 
Preventive  maintenance,  35 

USQ-20(V),  297-304 
Printed  circuit  maintenance,  306-317 
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Probe,  oscilloscope,  69-72 
Procedures: 

overhaul,  28 

shipping,  29 

supply,  22-27 
Proficiency  pay,  11 
Programing,  289-293 
Pulses,  equalizing,  142 
Pulse  reshaping  circuit,  250-251 


Quality  control,  requirements  for,  39 
^'Quals''  Manual,  5 


Radar  scope  interpretation  trainer,  320-321 

Rate  Training  Manuals,  8-9 

Ratings: 

general,  1 

service,  2 

structure,  enlisted,  1-2 
Readout  devices,  286 
Receiver: 

air  conditioning,  89 

TV,  122 

valve,  93 
Reception,  TV  color,  188-189 
Recirculating  storage,  276 
Record  of  Practical  Factors,  5-6 
Records,  15-17 
Refrigerant,  addition  of,  118 
Refrigerants,  79-80 
Refrigeration  accessories,  91-94 
Refrigeration  cycle,  80-91 
Register: 

four-bit,  2  56 

shift,  257-258 

storage,  255-257,  282-283 
Relays,  237 
Repair: 

equipment,  air  conditioning,  114-115 

facilities,  30-31 

parts,  disposition  of,  26-27 

parts,  management  responsibility,  22-23 

supervision  of,  36-38 
Report: 

Contract  Field  Services,  16 

Modification  Completion,  16 

of  Damage  or  Improper  Shipment,  16 

training  device,  table  of,  18-21 

Utilization  and  Maintenance,  16 
Request  for  funds,  16 
Requisition  of  training  device,  23-24 
Resolver,  inductive,  221-223 
Restorer,  d-c,  175-177 


RF  amplifier,  168-169 
Roots  and  powers,  220-221 


Safety: 

controls,  97-98 
precautions,  33 

precautions,  air  conditioning,  119-120 
Scale  factor,  202-203 
Scanning: 

horizontal,  162-163 

interlace,  12  5 

sequential,  127 
Schools,  3 
Scotch  yoke,  226 
Semiconductor  testers,  54-62 
Separators,  sync,  153-156 
Sequence  of  operations,  242 
Sequential  scanning,  127 
Serial  adder,  259-260 
Service  ratings,  2 
Service  values,  91-92 
Servo: 

accuracy,  208-209 

motors,  207-208 

position,  230 

power,  209-210 

stability,  208-209 

velocity,  232 
Servomechanisms,  205-210 
SG-321A/U,  65 
Shift  register,  2  57-258 
Shipping  procedures,  29 
Shop: 

housekeeping,  32-33 

layout,  31-32 
Sight  glass,  liquid  line,  93 
Signal  analyzer,  66-78 
Signal  generators,  62-66 
Sine-cosine  potentiometer,  223-224 
Sine-wave  generators,  62-6  5 
Single  stage  system,  100-101 
Speedletters,  14 
Split-sound  system,  177 
Stability,  servo,  208-209 
Storage: 

levels  of,  276 

recirculating,  276 

register,  255-257,  282-283 
Students,  scheduling  of,  39 
S-2E  weapon  system  trainer,  321-324 
Submarine  FBM  training  facility,  327-336 
Subtraction,  262,  270-271 
Summation,  211-215 
Summing  aaiplifier,  213 
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Supervising  repair  work,  36-38 
Supervision,  9-10,  17 
Supply  procedures,  22-27 
Sweep: 

circ        156-16  5 

i,.        ^'S,  147-149 

j,  nzor.  158-159 

V(      >  ...^  i57-158 
Switches,  overload,  97 
Symbolic  logic,  243 
Sync: 

generator,  142-143 

separators,  153-156 
Synchroscope,  76-78 
Synchronizing  circuits,  152-153 
System: 

basic  cooling,  99-100 

intercarrier-sound,  177-178 

multiple  stage,  101-105 

number,  242-243 

optical,  127-133 

single  stage,  100-101 

split-sound,  177 

TV  sound,  177 

ventilating,  99 

Tape,  279 
TD: 

data  card,  15 

rating,  2-4 
TDC  4720/4,  16 
Tektronix  575,  56-62 
Testers,  semiconductor,  54-62 
Test  set,  mixer  crystal,  54-55 
Thermal  cutout,  97 
Thermostat,  94-95 
Timing  pulse  generator,  26  5 
Tools: 

care  of,  32 

stowage  and  inventory  of,  32' 
Trainer: 

marine  tactical  data  system,  324-326 
radar  scope  interpretation,  320-321 
S-2E  weapon  system,  32.1-324 
weapons  system,  318-320 

Training: 

Facility,  submarine  FBM,  327-336 

manuals,  list  of,  8 

on-the-job,  42 

program,  adherence  to,  39 

Publications  for  Advancement,  8 

quality,  improvement  of,  39-42 

Training  devices: 

funds  for  production,  22 
installation  of,  38 


instructional  use  of,  38-42 
logbooks,  30 

management  responsibility,  22-23 

modification  I'equest,  16 

repair  i^arts,  24-25 

reports,  table  of,  18-21 

requisition  of,  23-24 
Transducers,  206,  234-235 
Transfer-clear,  266-269 
Transistor  curve  tracer,  56-62 
Transmission,  TV  color,  187-188 
Trigonometric  functions,  221-225 
Tr  oub  le  shoot  ing: 

TV,  182 

USQ-20(V),  295-297 
Tube: 

camera,  134-137 

image  orthicon,  136-137 

vidicon,  135-136 
Tuner,  TV,  168 
TV: 

antennas,  167 

camera  lenses,  129 

cameru  tubes,  134-137 

channels,  166 

color,  182-189 

composite  signal,  125-127 

control  unit,  142-149 

flicker,  125 

IF,  169-172 

mixers,  169 

multiplexer,  133 

optical  system,  127-133 

oscillators,  169 

reception,  color,  188-189 

scanning,  122-127 

sound  system,  177 

system  analysis,  180-182 

transmission,  color,  187-188 

troubleshooting,  182 

tuner,  168 

video  amplifiers,  174-177 
video  circuits,  169-172 
Typical  analog  computer,  operation  of, 
230-232 


Unit: 

arithmetic,  sample,  262-276 

CCTV  pickup,  121 

CCTV  control,  121-122,  142-149 

memory,  276-277 
USQ-20(V),  294-317 
Utilization  and  Maintenance  Report,  16 
Utilization  assistance,  27 
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V'  Ive,  receiver,  93 
Valves,  service,  91-92 
Velocity  servo,  232 
Ventilating  systems,  99 
Vertical  sweep,  157-158 
Vestignl  sideband,  166 
viVu'n-        liminators,  92 

ampiUier,  150,  174-177 

composite,  140-142 

detector,  172-174 

transmission  circuits,  149-152 
Vidicon  tube,  135-136 
Voltage,  boosted  B+,  163 


Voltmeter: 

differential,  48-50 
phase  angle,  47-48 

VTVM  advantages,  46-47 


Wave  analyzer,  78 
Waveform  measurement,  66 
Wavemeters,  54 

Weapons  system  trainer,  318-320 
Wheel  displays,  288 


X  15A  19,  324-326 
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In  concert  with  tne  expanding  supportive  activities  in  other  lorms  of 
business  an  1  industry  in  D;iifornia,   the  field  of  Power  Equipment  has 
experienced  a  broad  diversification  of  its  responsibilities.  Recog- 
nizing thi.    changing  role,  we  have  arranged  for  a  team  of  recognized 
leaders  dev-rilop  Luis  curriculum  guide  for  Power  Equipment, 

Uses  for  this  cuririculum  guide  have  been  anticipated  to  be  in  both 
curriculum  development  and  redesigning  of  current  program  offerings. 
Throughout  nrnre  publication  numerous  references  are  made  to  the  merits 
of  involvimg  available  resource  people  to  assure  the  development  of 
curriculum:  designs  appropriate  for  local  Community  College  needs. 

This  guide  is  an  effort  on  our  past  to  help  Community  Colleges  inter- 
ested in  establishing  new  programs   in  Power  Equipment  and  to  help  those 
who  want  to  strengthen  Power  Equipment  programs  already  in  operation. 


SIDNEY  W.  BROSSMAN,  CHANCELLOR 
CALIFORNIA  COMMUNITY  COLLEGES 
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PREFACE 


Recent  manpower  projections  indicate  a  continued  growth  of  the  employment 
opportunities  in  the  Power  Equipment  occupations.     These  projections  apply 
to  the  agricultural,   forestry,  constriction,  manufacturing,  and  transporta- 
tion industries.     For  this  reason,   this  publication  has  been  developed  to 
assist  the  Community  Colleges  in  California  in  the  curriculum  preparation 
and  evaluation  of  Power  Equipment  programs.     The  curriculum  guide  suggests 
chree  alternative  approaches  to  adapting  an  appropriate  Power  Equipment 
program  for  most  of  the  Community  Colleges  in  California. 

This  guide  incorporates   the  concept  of  utilizing  a  coordinated  instructional 
effort  on  the  part  of  several  departments  in  the  operation  of  the  Power 
Equipment  program.     The  success  of  such  a  coordinated  effort  naturally 
requires  the  constant  evaluation  and  updating  of  the  program  by  all  of  the 
staff  that  is  involved  in  it. 

The  Office  of  the  Chancellor  expresses  its  appreciation  to  the  author, 
Gerald  Hubbard  of  West  Hills  College,   for  his  work  on  this  publication  and 
to  the  ad  hoc  committee  that  assisted  him.     The  ad  hoc  committee  consisted 
of  Don  Vieira  of  the  College  of  the  Sequoias,  Ken  Waters  of  the  College  of 
the  Desert,  Ken  Heupel  of  Merced  College,  James  Beardsley  of  San  Joaquin 
Delta  College,  R.  Stanley  Hill  (Secretary-Manager)  of  the  Far  West  Equip- 
ment Dealers  Association,   and  Stan  Hodges  of  Modesto  Junior  College. 
William  Anderson,  Specialist  in  Technical  Education,  and  Ralph  Matthews, 
Specialist  in  Agricultural  Education,   from  the  Office  of  the  Chancellor 
also  assisted  the  author  in  the  development  of  this  publication. 

We  hope  that  all  Community  Colleges  in  California  will  benefit  from  this 
Power  Equipment  Curriculum  Guide. 


LELAND  P.  BALDWIN 
ASSISTANT  CHANCELLOR 
OCCUPATIONAL  EDUCATION 
CALIFORNIA  COMMUNITY  COLLEGES 


ROBERT  A.  ANNAND  ^ 
PRESIDENT 
WEST  HILLS  COLLEGE 
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Introduction 


According?  to  recent  surveys  and  reports,  there  is  a  definite  shortai>e  of  qualified  Power  Equip- 
ment personnel.    Some  of  the  ai'ei^s  of  need  include  Equipment  Salesmen.  Small  Engines  Mechanics.  < 
Diesel  Mechanics.  Li^ht  and  Heavy  Duty  Equipm?nt  O]oerators,  Parts  Salesmen,  Eeiuipment  Fabrica- 
tion. Welders,  and  Machinery  Mechanics. 

These  occupations  are  found  in  the  foilowinp:  industries:  Agriculture,  Recreation,  Forestry.  Con- 
struction, Ornamental  Horticulture,  Manufacturing,  Transportation  and  Processing. 

One   of  the  most  recent  surveys  conducted  by  University  of  California  at  Davis  reports  that; 

••The  second-largest  group  of  year  around  jobs,  and  the  second-largest  group  of  predicted  new 
jobs  comprises  titles  associated  with  the  equinmtnt  operation,  maintenance,  repair,  and  con- 
struction." 1 

'•The  equipment  operation,  maintenance  and  repair-job  group  offers  one  of  the  highest  potential 
labor  demands  for  new  employees.  It  contains  the  jobs  for  which  it  is  most  difficult  to  find  quali- 
fied employees,  and  acquiring  the  skills  and  knowledge  needed  in  this  field  was  listed  as  an  im- 
portant part  of  preparation  by  44  per  cent  of  4,593  employees  interviewed."  2 

In  discussions  with^  people  in  the  various  industries  and  according  to  survey  reports,  there  is  a 
serious  lack  of  qualified  personnel  to  fill  the  jobs  due  to  retirement  and  expansion  growth  of  these 
industries.  Many  industries  expressed  that  they  are  definitely  limited  to  growth  due  to  lack  of  find- 
ing qualified  employees. 

Therefore,  it  seems  that  California  Community  Colleges,  where  appropriate,  have  the  responsi- 
bility for  providing  the  curriculum  necessary  to  meet  the  needs  of  industries. 

There  also  appears  to  be  a  serious  lack  of  communications  with  people  in  the  industries  looking 
for  qualified  personnel  and  the  institutions  that  have  training  programs. 

In  the  initial  development  of  this  curriculum  guide  it  became  very  difficult  to  select  a  title  for 
this  guide.  The  traditional  Agriculture  Mechanics,  Mechanized  Agriculture,  or  Agriculture  Engin- 
eering title  did  not  completely  identify  with  many  of  the  new  mechanics  and  equipment  programs  that 
have  developed  in  such  areas  as  Forestry  and  Ornamental  Horticulture,  He  ice,  a  major  effort  of 
the  Ad-Hoc  Committee  was  to  try  to  find  a  title  that  would  cover  all  areas  of  instruction.  The  "Pow- 
er Equipment"  title  was  suggested  by  th(^  Secretary-Manager  of  the  Far  West  Equipment  Dealers 
Association.  It  is  quite  adaptable  as  it  does  not  identify  itself  with  any  one  industry,  as  the  tradi- 
tional titles  did  indicate.  Yet,  it  seems  descriptive  of  our  training  programs  both  old  and  new.  Exam- 
ples: Power.  Equipment  Mechanics,  Power  Equipment  Operators,  etc. 

The  feeling  of  the  committee  is  that  the  title  can  lead  to  new  directions  and  give  more  prestige 
to  established  programs  and  to  new  programs. 

It  is  not  expected  that  all  programs  would  wish  to  adopt  the  title  that  was  used  in  the  development 
of  this  guide;  but  some  sincere  thought  should  be  given  to  it. 


1  Thompson,  Orvill^^  E,  and  staff.  Education  in  Agriculture  in  California  (Occupation  Needs  and 
Future  Demands)  Department  of  Behavioral  Sciences.  College  of  Agriculture  and  Environmental 
Sciences.  University  of  California  at  Davis,  California  95616,  August  i971 

2  Ibid 
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With  the  above  problems  in  mincl  the  "Power  Equipnient ' '  Curriouluni  Guuio         dev.Uuped  to: 

1.  Aid  in  up-s:radin2:  current  programs. 

2.  To  establish  new  training;  programs. 

3.  Meet  industrial  employment  needs. 

•4.  Promote  the  trainmg  programs  to  the  industries  within  the  area  and  to  keep  the  industries 
informed  that  now  trained  personnel  will  be  available. 
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Program  Scope 


The  scope  of  a  Power  Equipment  program  is  tremendous  when  you  consider  the  fields  of  industries 
it  can  serve.  California  is  the  number  one  state  in  terms  of  Aiiricultural  production.  The  machinery 
is  rapidly  becoming  very  complex.  Hydraulic,  electronic,  and  fluidic  components  are  becominiz.  quite 
common  on  many  machines. 


(Photo:  West  Hills  Community  College) 


The  Forestry  and  Ornamental  Horticulture  industries  are  expanding  and  are  highly  mechanized. 
These  two  industries  utilize  heavy  and  light  tractors  that  are  also  very  commou  to  the  Agriculture 
industry. 


(Photo:  West  Hills  Community  College) 
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The  Recreation  indu.stry  is  experiencinir  :^  ranid  ^ro^^th    Tiir  'inir^-.n  .n    f  ■  ^^ 


Employment  Opportunities 


As  was  pointed  out  in  the  Introduction,  there  is  currently  a  ^reat  need  for  Power  Equipment  trained 
personnel.  As  the  various  industries  expand  and  continue  to  mechanize,  there  will  be  a  critical  short- 
age of  trained  power  equipment  personnel  in  some  areas  of  the  state. 

Power  Equipment  Dealerships  as  far  back  as  1969  reported; 

''The  rising  number  of  employees  it  takes  to  run  a  dealership  presents  problems  of  finding 
enough  qualified  personnel  to  do  the  job.  and  maintaining  satisfactory  and  productive  employee 
relations."  4 

Most  advisory  committees  that  were  cont;?.cted  reported  a  need  for  qualified  Power  Equipment 
trained  personnel  especially  in  the  mechanics  technician  level  with  skills  in  Diesel  Engine  Reapir. 
Hydraulics,  Testing  Components.  Welding,  and  Equipment  Operators. 

Reports  from  institutions  that  have  Power  Equipment  training  programs  or  similar  programs 
indicate  they  have  no  problem  in  placing  students.  Many  report  their  biggest  problem  is  locating 
enough  potential  students  to  enter  the  programs  and  to  complete  them. 

Several  Power  Equipment  dealers  interviewed  for  information  as  to  job  opportunities  stated  out- 
right, ''You  send  over  qualified  students  and  we  can  hire  up  to  4  or  5  immediately/' 

One  dealership  in  Southern  San  Joaquin  Valley  has  a  standing  order  to  take  all  the  mechanics  one 
institution  can  supply. 

It  appears  quite  obvious  that  Jobs  are  Available"  for  properly  trained  Power  Equipment  students. 
See  Appendix  A  for  typical  job  opportunities  by  areas  of  specialization. 

4  "Survey  Reveals  Western  Dealership  Trends".  Western  Farm  Equipment,  251  Kearny  Street,  San 
Francisco,  California  94108.  July  i969. 


A  combination  of  a  Power  Equipment  pro- 
gram and  a  Business  program  provides 
many  opportunities  in  parts  and  equipment 
sales  occupations. 

(Photo  -  West  Hills  Comnnunity  College) 
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Up-Grading  or 
Initiating  the  Program 

Program  Assistance 

The  up-grading  or  development  of  any  Power  Equipment  program  (curriculums)  includes  many 
complex  facets.  Any  California  Community  College  interested  in  initiating  such  a  curriculum  should 
contact: 


SPECIALIST  IN  TECHNICAL  EDUCATION  SPECIALIST  IN  AGRICULTURE  EDUCATION 

CALIFORNIA  COMMUNITY  COLLEGES  CALIFORNL\  COMMUNITY  COLLEGES 

OFFICES  OF  THE  CHANCELLOR  OFFICES  OF  THE  CHANCELLOR 

825  Fifteenth  Street  825  Fifteenth  Street 

Sacramento,  California  95814  Sacramento.  California  95814 

Other  sources  of  information  and  assistance  are  community  coUeg'^s  that  now  offer  Power  Equip- 
ment programs  or  similar  programs.    (See  List  below.) 


American  River  College 
4700  College  Oak  Drive 
Sacramento,  95814 
916-484-8011 


akersfield  College 
1801  Panorama  Drive 
Bakersfield,  93305 
805-871-7120 


Butte  College 
2239  Midway 
P.  O.  Bdx  566 
Durham,  95938 
916-345-2481 


College  of  the  Redwoods 
Eureka,  95501 
707-443-8411 


College  of  the  Desert 
43-500  Monterey  Avenue 
Palm  Desert,  92260 
714-346-8041 


College  of  the  Sequoias 
9x5  South  Mooney  BDUlevard 
Visalia,  93277 
209-732-6810  (Farm) 


Columbia  College 
P.  O.  Box  1849 
Columbia,  95110 
209-532-3141 

Imperial  Valley 
P.  O.  Ddx  158 
Imperial,  92251 
714-352-8320 


Merced  College 
3600  M  Street 
Merced,  95340 
209-723-4321 


Mt.  San  Antonio  College 
1100  North  Grand  Avenue 
Walnut,  91789 
213-339-7331 


Hancock  (Allan)  College 
800  South  College  Drive 
Santa  Maria,  93454 
805-922-7711 

Los  Angeles  Trade- 
Technical  College 
400  West  Washington  Boulevard 
Los  Angeles,  90015 
213-746-0800 

Modesto  Junior  College 
College  Avenue 
Modesto,  95350 
209-524-1451 


Orange  Coast  College 
2701  Fairview  Road 
Costa  Mesa,  92626 
714-834-5712 


i086 


i'orterville  College 
900  South  Main  Street 
Porterville.  93257 
209-781-3130 

San  Joaquin  Delta  College 
3301  Kensington  Way 
Stockton,  95214 
209-466-2631 

Sierra  College 
5000  Rocklin  Road 
Rocklin,  95677 
916-624-3333 


West  Hills  College 
300  Cherry  Lane 
Coalinga,  93210 
209-935-2041  (Farm) 
209-935-0801 


Reedley  College 

Reed  and  Manning  Avenues 

Reedley,  93654 

209-63'8-3641 

Shasta  College 

1065  North  Old  Oregon  Trail 

Redding,  96001 

916-241-3523 

Ventura  College 
4667  Telegraph  Road 
Ventura,  93003 
805-642-0161 


Yuba  College 

Beale  Road  at  Linda  Avenue 
Marysviile,  95901 
916-742-735J 
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Community  Relations 


In  order  for  an  education  program  to  be  most  effective  it  should  have  strong  conimunitv  supoort 
The  staff  should  be  encouraged  to  become  involved  m  activities  to  promote  this  support  The<e 
activities  require  a  considerable  amount  of  faculty  time.    When  and  where  necessarv  facultv  time 
should  oe  allocated  to  carry  out  these  activities.  See  examples  of  activities  below: 

•  Prepare  regular  news  and  radio  releases. 

•  Conduct  regular  meetings  with  the  advisory  comn;ittee 

•  Participate  m  related  community  activities. 

•  Host  meetings  for  related  associations  and  professional  groups. 

•  Guide  local  associations,  organizations,  and  dealers  toward  providing  scholarships  or  grants  to 
students.  ^  ^ 

•  present  educational  programs  to  public  and  civic  organizations.   (Work  shops,  special  programs. 

•  Encounge  the  college  staff  to  provide  and  direct  continuing  education  programs. 

•  Encourage  local  businesses  to  assist  in  the  work  experience  education  program. 

•  Provide  college  facilities  to  dealers  and  associations  for  meetings  or  joint  programs. 

•  Organize  field  trips  in  conjunction  with  class  work. 

Advisory  Committee 

In  establishing  and  conducting  an  educational  program  an  advisory  committee  is  highly  recom- 
mended. This  IS  a  real  opportunity  to  promote  strong  community  relationships.  Some  ways  by  which 
Advisory  Committees  can  help  are  as  follows:  They  assist  in  presenting  new  ideas  in  the  educational 
program  planning;  they  help  in  identification  of  skills  and  knowledge  that  should  be  in  the  program- 
they  can  provide  information  so  ed-cational  programs  can  keep  up  with  the  needs  of  the  industries; 

"Lay  advisory  groups  have  no  administrative  or  legislative  authority  and  cannot  establish  po- 
licy to  take  the  place  of  the  administrator  or  the  board  of  education.  The  function  of  an  advisory 
committee  is  to  provide  a  two-way  system  of  understanding  and  communications  between  the 
school  and  community.  School  administrators  should  request  and  solicit  the  democratic  assist- 
ance Of  representative  advisory  groups  building  a  vocational  educational  program  which  is  respon- 
sible to  the  changing  needs  of  each  community."  5 

5  ''Guide  for  Establishment  and  Conduct  of  Local  Advisory  Committee  for  Vocational  Agriculture 
So"cairfornia'^3T4'or  Productions,  California  State  Polytechnic  College,  San  Luis 
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Advisory  Committee  Cont  d.; 


Advisory  Committees  should  be  established  with  the  following  suggestions  in  mind: 

•  The  ad\usory  committee  is  responsible  to  the  board. 

•  The  advisory  committee  should  work  closely  with  the  program  staff. 

•  Nominations  for  the  advisory  committee  should  be  made  by  the  president  or  superintendent,  the 
head  of  the  program  staff  and  the  chairman  of  the  college  board.  The  college  board  should  then 
give  final  approval  of  appointees  to  the  committee. 

•  The  advisory  committee  should  be  truly  representative  of  the  district. 

•  Members  should  have  had  recent,  successful,  firsthand,  practical  experience  in  the  program  they 
are  serving. 

•  Members  should  be  representative  of  the  occuj^ational  areas  being  served  by  the  program. 
College  administrators  and  program  staff  should  not  serve  as  committee  members  but  as  liaison 
to  the  committee. 

•  Select  members  that  have  time,  and  of  course,  are  willing  to  serve. 

•  Committee  size:  Seven  to  twelvepersons  are  suggested,  with  perhaps  nine  as  a  desirable  medium. 


An  Advisory  Committee  can  provide  a  wealth  of  knowledge  and  experience  for  developing  a  program 
that  is  orientated  towards  occupational  goals. 

(Photo  -  College  of  the  Sequoias  Community  College) 
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Departmentoi  Considerations 


Curriculum  development  and  implementation  has  been  found  to  be  most  effective  when  all  available 
expertise  is  utilized.  Many  factors  need  to  be  taken  into  consideration  to  promote  a  harmonious  re- 
lationship within  the  department  or  between  the  departments.  Those  involved  should  acknowledge  that 
the  real  objective  of  this  curriculum  activity  is  that  of  providing  the  skills,  competencies,  and  under- 
standings necessary  for  the  job  preparation  in  order  that  the  following  concerns  will  be  alleviated: 

Intradepart mental  Concerns 

•  Harmonious  use  of  facilities 

•  Appropriate  scheduling  to  minimize  course  conflicts 

•  Adequate  student  advising 

Interdepartmental  Concerns 

•  Harmonious  use  of  facilities 

•  Resolve  jointly  which  instructional  design  will  best  serve  your  school. 

•  Involve  all  departments  affected  in  the  consideration  of  new  courses. 

•  Consider  the  possibility  of  offering  a  course  jointly  with  another  department  or  division. 
9  Maintain  a  close  association  with  instructors  in  related  instructional  areas. 

•  Jointly  evaluate  existing  courses  or  programs  on  a  regular  basis. 

•  Arrangement  of  schedules  to  minimize  course  conflicts. 
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Developing  the 
Curriculum  (Guidelines) 


*'A  well-planned  curriculum,  incorporating  the  m^olti-media  approach  for  the  use  of  instructional 
material,  will  enable  the  vocational-technical  teacher  to  provide  the  kind  of  learning  experiences  and 
opportunities  for  the  student  to  achieve  the  education  objectives  most  effectively  and  efficiently.  The 
curriculum  serves  as  the  teacher's  roadmap.  It  charts  the  paths  of  learning  that  lead  to  attainment 
of  the  desired  objectives  with  a  minimum  of  degression/'  1 

The  following  recommendations  should  be  utUized  as  a  guide  in  curriculum  development: 

•  * 'Developing  of  curriculums  should  be  based  upon  occupational  analyses  and  on  preparation 
for  entry  into  labor  market  and/ or  successful  advancement  in  employment  on  a  career^ 
materix. 

•  Curriculums  should  be  oriented  to  the  individual  needs  of  the  diverse  groups  they  will  serve 
and  should  provide  for  entry  into  employment  at  different  occupational  levels. 

•  Advisory  groups  should  be  involved  in  the  planning  of  curriculums  and  in  validating  content 
material. 

•  Curriculums  should  provide  for  the  social  and  economic  needs  of  the  students  as  well  as  the 
necessary  skills  and  related  knowledge, 

•  Subject  content  in  curriculums  should  be  determined  by  the  demands  of  the  occupation  for  which 
the  training  is  provided  and  should  be  appropriate  to  the  learner's  abilities  and  needs. 
Curriculums  should  include  information  as  to  requirements  for  physical  facilities,  equipment, 
and  instructional  aids.''  2 

•  Work  Experience  Education  should  be  an  integral  part  of  the  curriculum  development.  (See 
page  20.) 

*'To  prepare  a  youth  for  entry  into  an  occupation,  the  requirements  for  a  successful  worker  in 
that  occupation  must  be  identified.  The  first  step  in  the  process  of  curriculum  development  is  an 
occupational  analysis  to  determine  the  knowledge  required  of  a  successful  worker,  the  abilities  he 
must  possess,  and  the  behavior  characteristics  he  must  display.  A  broad  pattern  for  analyzing  an 
occupation  where  appropriate  should  include  a  review  of  the  following  major  items: 

•  Occupational  practices  and  skills 

•  Support  courses 

•  Appropriate  equipment,  tools,  instruments,  materials 

•  Safety  practices  and  work  precautions 

•  Occupational  terminology 


1  A  Guide  for  the  Development  of  Curriculum  in  Vocational  and  Technical  Education,  Division  of 
Vocational  Education,  University  of  California,  June,  1969,  pp.  9-15. 

2  Ibid 
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•  Suitable  work  hab'ts  and  attitudes 

•  Interpersonal  reiatior.ships 

•  Physical  capabilities  3 

Curriculum  Programs 


Educational  programs  should  be  developed  for  one  or  more  of  the  following  levels: 
In-Service  Troining 

Provides  training  for  up-grading  Power  Equipment  personnel  presentiv  employed  Mio  lack  all  or 
part  of  this  training.   (Includes  workshops  and  special  short  courses.) 

Pre-Technicol  Program 

Provides  the  basic  knowledge  and  training  to  students  with  limited  background  in  order  to  assure 
their  success  in  the  technical  programs. 

Certificote  Progrom  (usuolly  1  yeor) 

Normally  consisting  of  20  to  32  semester  units  in  a  training  program  as  determined  by  the  student 
and  advisor  based  aroundcertainminimumprescribedcourses to  qualify  for  the  certificate.  Bksed 
upon  community  and  industrial  needs,  the  department  will  determine  which  specific  skills  are 
necessary  then  offer  the  required  courses.  (Work  experience  usually  is  one  of  the  required 
minimum  courses.) 

Associote  of  Arts  or  Associote  of  Science  Degree 
ond/or  Technician  Certificate  (usually  2  years) 

Provides  basic  education  and  training  which  will  qualify  the  student  for  employment  at  entry^ 
level   technician  or  apprentice  positions.     Also  provides  a  broadening  of  student's  knowledge 
through  some  required  work  experience  and  general  education.   Helps  to  encourage  studente  to 
seek  positions  of  increased  responsibility  and  authority  or  supervision. 

Transfer  Program 

A  student  desiring  ultimate  enrollment  in  a  transfer  program  should  consult  the  catalog  for  spe- 
cific requirements  of  the  respective  college  to  which  the  transfer  is  intended.  Instructors  and 
school  counselors  have  an  abundant  supply  of  information  relative  to  articulation  with  various 
colleges. 


^  A  Guide  for  the  Development  of  Curriculum  in  Vocational  and  Technical  Education.  Division  of 
Vocational  Education,  University  of  California,  June,  1969,  pp.  9-15. 
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Curriculum  For  Power  Equipment  Technicicr^  (2  yc::* 
Suggested  Core,  Options  Areas  of  Spec^aii^  cticn 
and/or  Electives 

students  for   industrial  ]^>b<  ::i  tht-  fi^-Id<       Aii r:(;.lru:'--.  iv-  :.    r  . 

(".f  typical  jobs  avail.ibL  X>>  tli-'St^  %vith  t!iis  trai:i:a^ 

In  i^ituatinns  u-ht-r-  ^taffini:  :^  a  pr.''bl^^::i.  rvfvr  I:.-t  i'Mv-*  1.  -  ^"T.  :  :  .  r 

c't^nipletf  dt-scription      iiitt^rdt^partnurnTal  arriiimt-:::^  m    :  ^'i 

This  ffuide   haj>   bt-cn  d'-velript-d  ai^suni;::i:  th('  t      ^  ^tu:>  ::t  :    ^  -  t:.'  ::i:uniu::.  >i.:t» 

requireme-'nts   in  2:c-neral  t-ducation.      Colle^^-s  v^'ith  .id-i::.. 'lia:  .ic^.i- i::.r  r»  ;u: r t  nt- :.t-  ".\ :ii  ur» 
desien  courses  and  pr^ur.ini  sequences  nicst  bnn^fu'i.ii     •  tlu*        t:.        ••  r.:  - tr  :::^-        ' ss.;:  -.  : 
the  student. 


Equipment  Operation  in  the  Ornamental  Horticulture  industry  requires 
Gompetence  and  precision  driving  controL  A  combination  of  courses  in 
Power  Equipm3nt  programs  can  provide  the  proper  training. 

(Photo  -  Butte  Community  Collei;e) 
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Total  3-20 

General  Education  Requirements:  (15  Totol,  See 


ERIC 
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The  Student  interested  in  Construction  Equipm»^nt  repair  can  get  a  variety  of  experiences  and  skill  in 
r\  Power  Equipm«?nt  program. 

(Photo  -  West  Hills  Community  College) 


Core  Course  Descriptions 

CORE: 

MECHANICAL  SKILLS 

The  familiarization  and  safe  use  of  common  hand  and  power  tools  that  are  found  in  mechanics 
trades. 

WELDING  FUNDAMENTALS 

Fundamental  skills  development  by  using  welding  equipment  and  naterials. 

HYDRAULICS  FUNDAMENTALS 

Basic  theory,  technical  language,  functions,  applications,  and  applied  maintenance  of  hydraulic 
systems. 


EKLC 
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EQUIPMENT  OPERATION  AND  MAINTENANCE 

The  selection  and  operation  of  tractor^i  and  equipment  in  conditions  as  similar  as  possible  to 
those  found  in  the  industries  that  use  power  equipment. 

PRINCIPLES  OF  ENGINES  AND  COMPONENTS 

Theory  and  applied  practice  in  gas,  LP  and  diesel  engines,  and  their  components, 

POWER  TRANSMISSION 

A  study  of  the  fundamentals  and  principles  used  in  the  transmission  of  power  that  are  found 
common  to  today's  power  equipment.  Examples:  V-belts.  drive  shafts,  chains  and  sprockets, 
p.t.o.  shafts,  hydraulics  and  electrical  controls. 

COMMUNICATION  SKILLS 

A  course  designed  to  promote  greater  competence  in  reading,  writing,  talking,  andlisteniig  . 
(Where  possible,  classes  should  be  occupation  orientated.) 

MATHEMATICS 

A  course  in  mathematical  problems  commonly  encountered  in  Power  Equipmeit  techmlogy. 
It  includes  a  review  of  arithmetic  and  a  study  of  elementary  geometry  and  business  calcula- 
tions, use  of  the  slide  rule,  and  solution  of  typical  Power  Equipment  problems, 

OPTIONS: 

NOTE:      Optional  Course  Descriptions  are  not  listed  here.   For  further  information  contact  the 
Specialist  or  colleges  listed  on  page  6. 


The  Forestry  industries  provide  many  oppor- 
tunities for  students  with  Power  Equipmont 
skills  and  knowledge:  Equipment  operation, 
maintenance,  etc. 


(Photo  -  Butte  Community  College) 
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Instructional  Design  (Program  Alternatives] 


The  first  prerequisite  in  offering  a  Power  Equipment  proi^  ram  is  to  provide  the  basic  cnro  courses 
and  whenever  possible  provide  as  many  of  the  Power  Equipment  Options  as  possible. 

Following  are  three  suggested  program  alternatives,  showing;:  the  core,  the  options  and  uUerde})art- 
ment  courses. 

1.  A  Concentrated  Effort  in  the  Power  Equipment  program. 


Power  Equipment  Program 
Core: 

Mechanical  Skills 

Welding  (fiindamentals) 

Hydraulics  (fundamefntals) 

Equipment  Operations  and  Maintenance 

Principles  of  Engines  &  Components 

Power  Transmission 

Work  Experience  Education 


Other  Department: 
English  Program 


Communications 


Math  Program 


Mathematics 


Options: 

Welding  (Advanced) 
Hydraulics  (Advanced) 

Equipment  Operation  &  Maintenance  (Adv,) 
Equipment  Set-up  Adjustment 
Equipment  &  Structures  Construction 
Power  Units  Electrical  Systems 
Irrigation  Principles  and  Systems 
Surveying 
Small  Engines 


Engineering  Program 


Agriculture 
Forestry 

Ornamental  Horticulture 
Recreation 
Construction  Trades 
Manufacture  Trades 
Transportation 
Processing 


Areas  of  Specialization: 


Drafting 


(Photo  -  West  Hills  Com-nunity  College) 
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«  A  Joint  Effort  between  the  other  Departments. 


Power  Equipment  Progrom 
Core: 

Mechanical  Skills 
Hydraulics  (fundamentals) 
Equipment  Operation  and  Maintenance 
Power  Transmission 
Work  Experience  Education 

Options: 

Hydraulics  (Advanced) 

Equipment  Operation  &  Maintenance  (Adv.) 
Equipment  Set-up  Adjustment 
Equipment  &  Structures  Construction 
Power  Units  Fuel  Systems  Gas  LP  &  Diesel 
Irrigation  Principles  and  Svstems 
Small  Eno-ines 


Other  Department: 
English  Program 

Communications 

Math  Program 

Mathematics 

Welding  Program 

Welding  (Basic) 
Welding  (Advanced) 

Engineering  Progrom 

Drafting 
Surveying 

Automotive  Program 

Principles  of  Engines  & 

Components 
Power  Units  Electrical  Systems 

Areas  of  Specialization: 

Agriculture 

Forestry 

Recreation 

Construction  Trades 

Ornamental  Horticulture 

Manufacturing  Trades 

Transportation 

Processing 


Toro  Lawn  Mower 
(Photo  -  Orange  Coast  Community  College) 
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3.  A  Concentroted  Effort  in  the  Other  Departments.    This  approach  nny  serve  uell  as  a  transitional 
means  when  developing  a  Power  Equipment  Curriculum  with  a  limited  staff. 


Power  Equipme9)t  Progrom 
Core: 

Mechanical  Skills 
Hydraulics  (fundamentals) 
Equipment  Operation  and  Maintenance 

Options: 

Hydraulics  (Advanced) 
Equipment  Operation  &  Maintenance  (Adv. 
Equipment  Set-up  &  Adjustment 
Equipment  &  Structures  Construction 
Irrigation  Principles  and  Systems 
Small  Engines 


Other  Deportment: 
English  Program 

Communications 

Math  Program 

Mathematics 

Welding  Program 

Welding  (Basic) 
Welding  (Advanced) 


Engineering  Program 

Drafting 
Surveying 


Automotive  Program 

Principles  of  Engines  & 

Components 
Power  Transmission 
Power  Units  Fuel  Systems 

Gas,  LPj  and  Diesel 
Power  Units  Electrical 

Systems 


Agriculture  classes  such  as  Weed  Control  Prac- 
tices can  provide  experiences  and  skills  that 
would  be  necessary  for  an  equipment  operator. 

(Photo  -  West  Hills  Community  College) 


Areas  of  Specialization: 

Agriculture 

Forestry 

Recreation 

Construction  Trades 

Ornamental  Horticulture 

Manufacturing  Trades 

Transportation 

Processing 


ERLC 
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Work  Experience  Fducation  Progrcfns 


stui'L''1de.UirX"w^r.  'r''^"''"'  "V-^  ^^vclopn.ent  of  on-the-job  unnpeton.e  in 

i>tuaeiu&.     idealU,  the  work  exiierience  traiiiin^i  station  sliould  reflect  realistic  wni-k  f.d,,  -,f.  , 
experience.  The  learnec,  skUls  .ould  be  adaptable  to  future  e,nplo^•  "ent 

The  program  should  be  initiated  and  supervised  bv  one  or  nnre  of  the  st-,ff  Hr,t  i«  h       h  ■ 
With  the  Power  Eqtnpn.ent  progran,  devel^pn^ent  and  inst, ucUou 

practtcef the  program  ,s  to  ut^ze  the  work  station  as  a  continuation  of  Ms  college  laboratory 
"Objectives  of  the  program  include  the  following: 


1. 
2. 


an  occupation  in  his  field  of  interest. 


To   prepare    each    student  for  gainful  employment 
To  provide  the  student  with  the  opportunity  t(j: 

a.  gain  a  sense  of  responsibility  for  a  job. 

b.  develop  positive  on-the-job  personalitv  traits. 

c.  apply  in  practice  the  theory  and  knowledge  gained  in  the  classrooms  and  laboratories 

d.  learn  to  cooperate  and  work  with  fellow  employees  and  customers 

nVlvlILt  aut^^HeVe"  ''''''  '''''''''''        ^^^'^^'^^  ^  ^'-^'^^ 

program'' •T"''"''""  °f  Prospective  employers  to  insure  an  effectively  .su,>.  rvused  trammg 

be  maL'aineS:^"  ^^-^'-^  ^V^tem  of  student  fol.ow-up  should 

r  Z^'^A^iS":!!  r^'TT.^  ''''''''''  High  school  Curricuhin..  U.S. 

'  Education  &  \vellare  Office  of  Education.  Catalog  FS  5.281:810T5~Page  Qs! 


^Ceopi""''  opportunities  for  practical  skills     training  and  working 


(Photo  -  Butte  Community  College) 
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The  Chancellor's  Office  of  California  Coniniuiiity  Colleges  has  a  booklet  entitled ' 'Giiidelint'S  {r,r 
Community  College  Work  Experience  Education  (i972)";  it  contains  sugi-ostions  uiiUer  tlu^  f^lh  ^^vm.^. 
headlines: 

•  W^rk  Experience  Education--Why  ? 

•  Types  of  Cooperative  Work  Experience  Education 

•  Planning  a  Work  Experience  Education  Program 

t    Orp:aniziag  the  Work  Experience  Education  Program 

•  Guidelines  for  the  Coordinator 

g     Work  Experience  Education  Program  Guidelinos 

•  Benefits  of  Work  Experience  Education 

•  The  Future  of  Work  Experience  Education  in  Community  Colleges 

Community  College  districts  are  authorized  to  establish  and  maintain  work  experience  programs 
under  the  provisions  of  sections  193,  197,  5985  through  5992  of  the  Education  Code.  In  accordance; 
with  the  Education  Code,  the  Board  of  Governors  of  the  California  Community  Colleges  has  estaL-*- 
lished  standards  and  guidelines  for  the  development  of  work  experience  programs.  (Sections  54020- 
54027.    Article    3,    Subchapter  6,   Chapter   i,   Part  VI,  Title  5  of  California  Administrative  Code.) 

'^Progress  and  evaluation  records  shojJld  be  completed  for  each  student  and  filed  with  the  perma- 
nent student  records  at  the  college.  The  following  information  should  be  included: 

•  Employer's  rating  report  based  on  skills  and  knowledge, 

•  Instructor's  rating  report  based  on  skills  and  knowledge. 

•  Visitation  reports. 


•    Copies  of  training  plan. 


(Photo  -  West  Hills  ComTnunity  College)  (Photo  -  Butte  Community  College) 
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•  Copies  of  training  agreement 

•  Evaluation  forms''  6 
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Developing  the  Program 


Selecting  Instructors 

To  teach  a  graded  class  in  a  California  Community  College,  the  instructor  must  qualify  for  one 
of  the  credentials  as  prescribed  in  Sections  52000-52825  of  the  California  Administrative  Code,  Title 
5,  Education.  In  addition  to  these  qualifications,  all  vocational  instructors  must  meet  the  require- 
ments for  the  California  Plan  of  Vocational  Education. 

B/  using  any  of  the  sources  citedbelow,  the  college  can  save  time  in  securing  qualified  instructors 
who  are  or  can  be  properly  credentialed  within  the  prescribed  framework,  ^ 

Specialist  in  Agricultural  Education 
Division  of  Vocational  Education 
The  California  Community  Colleges 
825  Fifteenth  Street 
Sacramento,  Calif.  95814 

Specialist  in  Technical  Education 
California  Community  Colleges 
825  Fifteenth  Street 
Sacramento,  Calif.  95814 

Individuals  with  a  specific  competency  can  frequently  be  found  in  the  community. 


..^^f^]-fi0  ^^^^ 

(Photo  -  West  Hills  Community  College) 
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Certain  classes  for  adults  m.iy  be  taught  on  a  limited  basis  by  persons  with  a  demonstrated  pro- 
ficiency. The  Dean  of  the  evening  college  of  the  local  Community  Colleges  can  provide  credential 
information  for  instructors  of  evening  classes. 

Instructor -student  ratio  is  very  important  to  over  all  success  of  the  program  Due  to  the  nature 
of  the  mstructional  skills  and  knowledge  involved,  the  following  is  recommended  as  a  staffing  load  in 
laboratory  situations: 

"For  best  learning  conditions,  the  number  of  students  in  laboratory  sections  should  be  iimited 
Twelve  to  fifteen  students  in  any  one  laboratory  section  usually  are  all  that  can  obtain  valuable  ex- 
perience With  one  instructor.    If  the  instructor  has  an  assistant,  the  laboratory  section  may  be  en- 


7  "Agriculture  Equipment  Technology  A  Suggested  2-year  Post  High  School  Curriculum  " 
Department  of  Health,  Education  &  Welfare  Office  of  Education.  Catalog  FS  5.281:81015.  


U  S. 


(Photo  -  West  Hills  Community  College) 


General  Planning  of  Facilities 

Laboratory  and  related  classrooms,  offices,  and  storage  facilities  for  teaching  a  Power  Equip- 
ThiP  „f''i?-?="'      "k*  ^P^"^^  conditions.  Any  well-constructed  building  with  suit- 

«hn?,iH  h""?  ^  *^"iiding  is  to  be  constructed  to  house  the  program,  plans 

Should  provide  for  maximum  use  of  portable  equipment  in  order  to  acquire  the  greatest  flexibility 
and  use  of  space. 

When  establishing  or  selecting  facilities,  consideration  should  also  be  given  to  the  availability 

of  this'rcreie'cTn'hr'Hl  '     '°  "''f,  ""^  Equipment  Operators  classes.  Some 

oi  tms  acreage  can  be  used  for  storage  of  larger  pieces  of  equipment. 


ERIC 
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Adequate  laboratory  and  physical  facilities  are  vital  to  the  program.  There  must  be  sufficient 
space  to  teach  the  basic  principles  of  machines  common  to  the  industries  outlined  earlier  in  the  cur- 
riculum guide. 

For  information  on  facilities  and  utilization  it  is  recommended  that  initial  contacts  be  nnde  with: 


1,  Associate  Construction  Analyst 
Division  of  Vocational  Education 
California  Community  Colleges 
825  Fifteenth  Street 
Sacramento,  Calif.  95814 

2,  Specialist  in  Agricultural  Education 
Division  of  Vocational  Education 
California  Community  Colleges 
825  Fifteenth  Street 
Sacramento,  Calif.  95814 

3,  Specialist  in  Technical  Education 
California  Community  Colleges 
825  Fifteenth  Street 
Sacramento,  Calif.  95814 

(Photo  -  West  Hills  Community  Collef;e) 


Equipment  Supplies 

The  following  equipment  list  should  only  be  considered  as  a  guide.  A  more  detailed  list  of  equip- 
ment for  Core  and  Option  courses  can  be  found  in:  Agriculture  Equipment  Technology,  a  suggested 
2-year  Post  High  School  Curriculum.  Catalog  No.  F3  5.281:81015.  U.  S.  Department  of  Health. 
Education  and  Welfare.  Washington,  D.  C.  1970;  Diesel  Service,  A  suggested  2-year  Post  High  School 
Curriculum.  Catalog  No.  FS  5.287:87045.  U.  S.  Department  of  Health,  Education,  and  Welfare. 
Washington,  D.  C.  1969;  Architectural  and  Building  Construction  Technology,  A  suggested  2-year 
Post  High  School  Curriculum,  Catalog  No,  FS  5.280:80062,  U.  S.  Department  of  Health,  Education, 
and  Welfare.  Washington,  D.  C.  1969;  and  Fluid  Power  Technology,  A  suggested  2-year  Post  High 
School  Curriculum,  Fluid  Power  Foundation,  Inc.,  600  Old  Country  Road,  Garden  City,  New  York 
11530,  January  1972. 


MECHANICAL  SKILLS  LABORATORY 

Safety  Equipment 

Wood  working  tools  (hand  & 

electrical) 
Concrete  tools 
Electrical  tools 
Fence  building  tools 
Table  saw 
Grinders 
Drill  press 
Steel  saw 
Basic  tool  sets 
Socket  sets 

Basic  electrical  testing  equipment 
Bisic  Measuring  Devices 
Audio-Visual  Equipment 


WELDING  FUNDAMENTALS  LABORATORY 

Safety  Equipment 

Arc  Welders  (10  station  minimum) 
Oxy-acetylene  manifold  (10  station  minimum) 
Cutting  Torches 

Shear  for  cutting  metal  (1/2"  x  5''  capacity 
minimum) 

Shear  for  cutting  metal  (16  gauge  capacity 

minimum) 
Weld  Testing  Equipment 
Audio-Visual  Equipment 
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EQUIPMENT  OPERATION  AND 
MAINTENANCE  LABORATORY 

Trucks 

Wheel  Tractors 
Crawler  Tractors 
Forklift 
Wheel  Loaders 

Specialized  Industry  Equipment  (Lawn  Mowers, 

Harvesters,  Roto-Tillers,  etc.) 
Lubrication  and  Maintenance  Equipment 
Tool  Sets  Equipment 
Dynamometer 
Audio-Visual  Equipment 


PRINCIPLES  OF  ENGiNES  AND 
COMPONENTS  LABORATORY 

Small  Gas  Engines 
Multi-Cylinder  Engines 
Tool  Sets 

Engine  Testing  Equipment 
Engine  Stands 
Engine  Test  Equipment 
Audio-Visual  Equipment 


POWER  TRANSMISSION  LABORATORY 

Various  Components  of  Power  Train  Systems 
Transmissions  Systems  Set-up  for  Laboratory  use 
Equipment  that  apply  various  methods  of  Power  Transmission 
Tool  Sets 

Testing  Equipment 
Measuring  Devices 
Hydraulic  Press 
Audio- Visual  Equipment 


COMMUNICATIONS  SKILLS: 

Use  of  methods  and  material  that  are  occupation  orientated. 


MATHEMATICS: 

Use  of  methods  and  material  that  are  occupation  orientated. 
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Promoting  the  Program 


Most  young  people  are  not  a^^'are  of  the  opportunities  in  Power  Equipment  fields  of  employment. 
Therefore  every  possible  m-ans  should  be  explored  to  promote  the  training  program.  An  extended 
effort  must  be  made  to  inform  students,  parents,  and  counselors  of  opportunities  in  this  field.  The 
instructors  will  have  to  Keep  continually  abreast  of  new  developments  in  the  industries  and  should 
expect  to  disseminate  this  information  to  students,  parents,  counselors,  and  others  interested  in  the 

proKia^m^  suggestions  to  aid  in  the  recruitment  of  students  and  the  dissemination  of  information  are 
listed  here: 

•  Maintain  constant  liaison  with  industry  and  secondary  school  counselors  and  their  mechanics 
departments. 

•  Sponsor  educational  field  days  for  secondary  school  students. 

•  Conduct  annual  counselor  orientation  programs. 

•  Prepare  and  distribute  college  program  and  career  brochures  on  power  equipment  training. 

•  Offer  department  scholarships. 

•  Present  programs  on  Power  Equipment  training  program. 

•  Have   a   graduate  of  the  Power  Equipment  training  program  speaK  to  high  school  classes. 

•  Conduct  an  open  house  career  night. 

•  Participation  in  the  college  freshman  orientation  program. 

•  Work  with  community  youth  groups. 

•  Participate  in  college  and  community  programs. 

•  Sponsor  short  workshop  classes  for  dealers,  etc. 


(Photo  -  Butte  Community  College) 
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Up-Dating  the  Instructors'  Knowledge 
and  Teaching  Ability 


A  few  ways  instructors  can  help  accomplish  the  up-dating  of  the  instructional  program: 
Attend  work  shops  sponsored  by  the  industry  and  state  department  of  education. 
Participate  in  work  experience  jobs  with  industry. 
Attend  In-Service  training  programs. 
Attend  professional  meetings  and  conferences. 
Attend  industry  sponsored  meetings  and  conferences. 

Visit   industry-business    and   become  acquainted  with  owners,   managers,   mechanics,  etc. 


(Photo  -  West  Hills  Community  College) 
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Placing  the  Graduate 


In  addition  to  having  instructors  available  during  the  summer  for  work  experience  education,  a 
community  college  should  provide  placement  service  for  power  equipment  students.  The  college 
could  assist  in  ascertaining  the  needs  of  the  Power  Equipment  labor  force  and  also  assist  in  conduct- 
ing the  necessary  evaluations  of  the  jobs  available  for  these  students. 

The  instructional  staff  should  be  responsible  for  ej^tablishing  liaison  between  the  college  and  the 
businesses  seeking  graduates.  To  establish  good  working  relationships  with  industry,  the  instructors 
should  attend  industrial  meetings  and  be  articulate  with  local  Power  Equipment  people.  The  relation- 
ship developed  will  aid  in  the  placement  of  well-trained  students  who  have  completed  the  program. 

Frequently,  the  placement  service  is  organized  and  conducted  through  the  college  job  placement 
officer.  Inquiries  from  the  labor  market  about  candidates  for  job  openings  should  be  directed  either 
to  his  office  or  to  the  chairman  of  the  training  departmt?nt.  Job  candidates  should  apply  at  the  college 
placement  office  for  information  concerning  job  opportunities  in  the  various  industries  for  Power 
Equipment  personnel.  The  placement  officers,  working  closely  with  the  instructional  staff  can  set 
up  a  sound  placement  service.  Through  contacts  with  the  State  Department  of  Human  Resources  and 
Development  personnel  and  newspapers,  the  college  can  keep  up-to-date  regarding  the  need  for  per- 
sonnel, the  skills  required  for  the  jobs  available,  the  salaries  being  paid,  and  advancement  possi- 
bilities. 


(Photo  -  Butte  Community  College) 
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Follow-up  of  Graduate 


f../.*!!  i^?"^'  Z",';"^*^^^^  responsible  for  the  instructional  program  must  accept  the  resnonsibilitv 
Cm     The  efT.    °  "'^^'^  ""^^^^--v  data  for  evaCuJ  he  curr  u 

iib  ted        T  instruction  is  demonstrated  primarily  by  the  knowledge  and  skills  ex- 

^?vs     P I     H  '  °"  ^'""^  "°  ^  ^°"°^-"P  of  their  graduates  in  a  variety  of 

o^l^r'net  i  ^'  'r'"'*''-  '''''''  evaluationofthetraining  they  received  • 

college   new  skills  or  traimng  needed,  and  other  information  desired  by  the  local  department  Too 

ivan'.h,  H  ^^^°n™ended  that  a  standard  form  be  developed  and  data  processing  m^t^ods  ^here 
LrnL'^lir  T  is'oTd^''  -d  store  mformation.  The  department  should  retain%  f^er  on  Lch 
L^iotTnd  te^cher^evaTuatr  ^"'^"^  '  ''''''  ^^^^^^  ^°^^--P 

to  T^riorr'  °/        f 'r-^^      P-opo-tionatetothe  amount  of  conscientious  effort  devoted 

lUs  JsV^ltf  t^tVZ;^^^^^^^^^  ~  responsibility  ani 


(Photo  -  Reedley-State  Center  Community  College  District) 
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(Photo  -  West  Hills  Community  College) 


Evaluation  of  Program 

The  California  State  Plan  for  Vocational  Education  states  that: 

system  for  evaluating  shall  be  developed  to  determine  how  the  program  msets  its  stated 
objectives.  This  system  shall  be  on-going  and  shall  provide  for  modification  resulting  from 
appraisal  from  students,  employers,  and  the  advisory  committee.  Evaluation  statements  shall 
be  specific  and  must  include  suggestions  for  improvement  directly  related  to  recommenda- 
tions of  local  advisory  committees.  Every  system  of  evaluation  must  provide  for  specific 
follow-.up  information  on  each  person  who  has  completed  or  who  has  left  an  occupational  pre- 
paration program  offered  at  a  secondary,  adult,  or  community  college  levels.  Such  information 
shall  include,  but  shall  not  be  limited  to,  employment  of  education  status  iolloWing  completion 
or  departure  from  the  training  program/' 

To  relate  this  specifically  to  an  overall  evaluation  of  the  training  program  the  following  approaches 
may  be  used: 

1.  Comparison  of  those  that  entered  the  training  program  vs.  those  that  entered  employment  for 
v'hich  the  training  program  was  designed. 
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2,  Follow-up  data  on  graduates,  at  one.  three,  and  five  vear  intervals. 

a.  retention  on  job 

b.  employment  in  related  jobs 

c.  additional  education  and  training  taken  or  needed 

d.  unemployment  history 

e.  income,  advancements,  job  duties 

3.  Impact  of  the  program  on  drop-out  and  youth  unemployment  rates. 

^*  Sne^d^iudeS^  ^^^"""^  '"'^''^^^  ""^^"^^  ^""^  ^^""^^  that  could  be  filled  by  Power  Equipment 

5.  Evaluation  by  employers  of  the  job  performance  of  graduates  as  compared  to  other  groups. 

6.  Success  of  transfer  students. 

a.  articulation  of  courses 

b.  success  while  attending  transfer  institution 

c.  success  in  placement  after  graduation 

7.  Advisory  committee  reaction  to  students'  adaptability  to  existing  jobs.  ' 


(Photo  -  West  Hills  Community  College) 
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Appendices 


A--Typical  Job  Opportunities  by  Areas  of  Specialization 


AGRICULTURE 

Diesel  Mechanic 
Equipment  Operator 
Equipment  Maintenance 
Farm  Equipment  Mechanic 
Heavy  Duty  Mechanic 
Partsman 

Rod  and  Chai-^  Man 
Sia^veyor 
Truck  Mechanic 
Welder 

Field  Serviceman 
Field  Lubrication  Serviceman 
Equipment  Demonstrator 
Small  Engines  Serviceman 
Pump  Mechanic 


Equipment  Dispatcher 
Equipment  Maintenance  Foreman 
Equipment  Sales 

Equipment  Application  Specialist 

Field  Representative 

Shop  Foreman 

Ranch  Foreman 

Research  Technician 

Service  Manager 

Custom  Operator 

Equipment  Set-up  Mechanic 

Truck  Driver 

Hydraulic  Serviceman 

Warehouse  Man 

Maintenance  Mechanic 


RECREATION 

Equipment  Operator 
Small  Engines  Repairman 
Boat  Repairman 


Service  Mechanic 
Motor  Cycle  Repairman 


FORESTRY  (LMmber  and  Products  Industry, 
Rangers,  Firefighters,  Forest  Service) 

Heavy  Equipment  Operator 

Timber  Cutter 

Bucker  (Timber) 

Forest  Products  Gatherer 

Chip  Operator 

Debarker 

Shop  Sorter 

Edger  Man 

Green  Chain  Operator 
Millright 
Planner  Man 
Pony  Operator 
Resaw  Operator 
Sorting  Chain  Operator 
Power  Saw  Mechanic 


Forklift  Operator 
Truck  Driver 
Diesel  Mechanic 
Serviceman 

Equipment  Maintenance 
Heavy  Duty  Mechanic 
Welder 

Small  Engines  Serviceman 
Equipment  Maintenance  Foreman 
Equipment  Sales 
Hydraulic  Serviceman 
Warehouse  Man 
Rod  and  Chain  Man 
Saw  Mill  Mechanic 
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CONSTRUCTION 

nS  Forklift  Operator 

Diesel  Mechanic  ^^^^^  ^^^^^ 

Highway  Equipment  Maintenance  Welder 

Operator  Structural  Steel  Worker 

Equipment  Salesman  «  j     , .   r,  . 

oijiaii  Hydraulic  Serviceman 


ORNAWENTAl  HORTICULTURE  (Londscape  Mointenance,  etc.) 

Small  Engines  Serviceman  Equipment  Operator 

Equipment  Salesman  rJ^iJof     r-    ■  „ 

Equipment  Maintenance  Repair  Irrigation  Equipment  Salesman 


MANUFACTURING  AND  PROCESSING 

Forklift  Operator 
Welder 
Assembler 
Machinist 


Machine  Tool  Operator 
Maintenance  Mechanic 
General  Maintenance  Mechanic 
Hydraulic  Serviceman 


TRANSPORTATiGN 

Log  Truck  Driver 
Cattle  Truck  Driver 
Shop  Serviceman 
Shop  Foreman 
Diesel  Mechanic 
Small  Engines  Mechanic 
Truck  Driver  (Heavy) 


Electrical  Specialist 
Sales  and  Service 
Hydraulic  Specialist 
Welding 

Truck  Serviceman 
Truck  Driver  (Light) 
Truck  Mechanic 
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PREFACE 


This  document  was  authorized  by  the  Texas  Education  Agency  for  the 
purposes  of  reporting  on  the  progress  of  a  new  concept  in  health 
education  as  well  as  to  assist  other  college  in  detemiining  if  sim- 
ilar programs  could  be  established  along  the  same  guidelines. 

The  optimum  has  been  achieved— that  of  a  Junior  College  and  a  medical 
educational  facility  affiliating  for  this  goal.    It  is  felt;  however, 
that  a  like  program  could  develop  between  an  educational  institution 
and  a  nearby  medical  facility.    This  survey  and  evaluation  of  The 
Galveston  Plan  of  Galveston  College  sets  forth  the  guidelines,  the 
essentials  and  the  equipment  and  personnel  needed  for  the  planning 
of  such  an  AHO  program. 

A  word  of  caution.    The  information  contained  herein  is  to  be  used 
as  guidelines  for  new  programs  only.    Each  college  will  have  to  develop 
its  own  proposals  to  suit  the  needs  of  the  individual  community.  Also, 
to  stress  again  as  in  the  document,  this  program  is  not  to  be  hastily 
prepared.    Hindsight  from  the  Galveston  College  planners  is  that  at 
least  one  year  of  planning  with  a  qualified,  full-time  department 
clra-frman  is  essential.    Also,  in  selecting  this  department  chairman, 
one  qualification  should  be  the  ability  to  determine  if  professionals 
within  the  medical  facility  are  capable  of  teaching  students  and  if  not, 
to  be  able  to  instruct  these  professionals  in  "how  to  teach". 

Many  persons  have  assisted  in  the  compilation  of  this  survey.    It  is 
difficult  to  name  them  and  keep  from  the  sins  of  omission.    One  person 
not  named  in  the  survey  but  who  was  instrumental  in  the  development  of 
the  program  was  Carl  Fairman,  loaned  from  the  State  Mental  Health-Mental 
Retardation  to  assist  in  the  early  planning  and  to  teach  the  first  AHO 
courses.  Paul  Peck,  Director  of  Research  and  Development,  Janies  Frazier 
Dean  of  Occupational  Education;  J.  Laurence  Cantwell ,  Department  Chair- 
man for  AHO  and  Dr.  Robert  Bing,  Dean  of  the  School  of  Allied  Health 
Sciences,  were  those  who  entered  into  frank  discussions  of  problems 
and  solutions  which  made  the  research  most  complete.    Bert  Markham,  Dir- 
ector and  Miss  Sue  Alder,  Chief  Consultant,  HeaUh  Occupations  Education 
at  the  Texas  Education  Agency,  thanks  also  to  y  u. 

But  this  would  not  be  complete  without  recording  for  history  the  names 
of  my  most  enthusiastic  supporter,  Tom  Keefe,  and  my  cheering  section, 
Leslie  Denise,  Patrick  and  Allyson. 


Betty  Miles  Keefe 
Principle  Investigator 


May  30,  1972 
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CHAPTER  1 
INTRODUCTION 

This  is  a  record  of  junior  college  curriculum  pioneering  ...  a 
chronicle  of  "The  Galveston  Plan",  an  innovative  concept  in  the  education 
of  health  care  personnel  to  achieve  Associate  Degree  and  associate,  as- 
sistant or  registered  professional  status.    It  encompasses  "career-ladder", 
"latticing",  and  baccalaureate  goals.    The  plan  utilizes  a  multi-health- 
occupation  program  of  instruction  based  on  a  common  core  curriculum  and 
specialized  clinical  education. 

At  the  time  of  the  Galveston  Plan's  inception,  the  Texas  Education 
Agency  had  standards  for  post-secondary  education,  but  none  established 
for  this  type  of  program.  This  document  will  show  the  evolution  of  the 
new  concept  from  its  approval  by  the  Texas  Education  Agency  through  the 
curriculum  revisions  necessitated  to  conform  to  national  professional 
standards  for  individual  study  tracks.  It  encompasses  the  TEA  guidelines 
for  constituting  the  program,  financing,  an  in-depth  study  of  students, 
and  an  on-going  evaluation  of  the  program  by  faculty  and  students. 

Step  by  step  development  is  outlined  to  show  "previously  trodden 
ground".    It  is  the  hope  that  a  college  wishing  to  undertake  the  Galve^-^on 
Plan  could  use  this  analysis  as  a  guide  to  determine  local  feasibility 
as  well  as  to  plan,  develop  and  implement  the  unique  program  of  instruc- 
tion-   The  Galveston  Plan  is  successful  because  of  the  mutual  respect  and 
dedicated  cooperation  between  Galveston  College,  The  University  of  Texas 
Medical  Branch  and  the  Texas  Education  Agency. 


DEPARTMENT  OF  ASSOCIATED  HEALTH  OCCUPATIONS 

History 

When  citizens  of  Galveston  passed  a  bond  issue  to  create  a  junior 
college  in  December,  1966,  administrators  at  both  Galveston  (Community) 
College  and  The  University  of  Texas  Medical  Branch  began  to  consider  the 
possibility  of  joining  in  a  cooperative  program  for  health-'-elatod  edu- 
cation. 

Two  objectives  of  Galveston  College  were  (1)  to  provide  occupational 
education  in  specialized  areas  for  those  students  who  wish  to  become  em- 
ployable upon  program  completion  and  (2)  to  provide,  through  continuing 
education,  opportunities  for  students  who  have  assumed  adult  responsibil- 
ities and  must  attend  school  on  a  part-time  basis.* 

The  University  of  Texas  Medical  Branch  had  a  baccalaureate  degree 
program  in  nursing  and  was  undergoing  development  of  a  School  for  Allied 
Health  Sciences  from  which  baccalaureate  degrees  would  be  awarded  in 
physical  therapy,  medical  technology,  occupational  therapy,  medical  re- 
cords administration  and  a  certificate  non-credit  program  awarded  in 
radiologic  technology.    Administrators  at  the  Medical  Branch  had  long  dis- 
cussed the  possibility  of  education  for  the  semi-professional,  with  the 
objective  of  upgrading  the  work  and  status  of  employees  involved  in  ancil- 
lary departmei,ts. 


*  Galveston  Community  College  Catalog,  1968-1969,  p. 14. 


Therefore,  it  was  generally  accepted  that  the  two  institutions  could 
accomplish  the  goal  of  qualified  paraprofessional  manpower  by  working  to- 
gether --  Galveston  College  offering  the  academic  work  with  affiliation  of 
the  Medical  Branch  for  clinical  facilities  (training  stations)  and  quali- 
fied health  personnel  required  for  the  programs. 

Galveston  College  contacted  the  Texas  Education  Agency  to  determine 
the  standards  for  accreditation  of  a  health-related  education  program.  An 
explanation  of  the  initial  standards  and  their  fulfillment  will  be  discussed 
in  Chapter  II;  however,  it  is  noted  that  these  standards  became  the  basis 
for  the  development  of  the  program.    One  of  the  first  points  was  to  deter- 
mine if  there  was  a  need  for  health-related  personnel  in  Galveston  County 
and  the  surrounding  areas.    The  Medical  Branch  had  already  indicated  that 
need,  but  Galveston  College  also  gathered  specific  statistics  from  55  area 
hospitals,  clinics  and  nursing  homes.    From  this  survey,  it  was  determined 
that  there  was  a  need  for  allied  health  personnel  in  the  area,  and  TEA  in- 
dicated that  Galveston  College  could  pursue  the  development  of  a  program. 

This  program  which  evolved  was  unique  in  that  several  professional 
programs  would  be  offered;  all  students  would  be  taking  common  curriculum 
courses  (called  core  courses)  and  then  would  branch  into  specialization 
after  having  the  opportunity  to  serve  time  in  clinical  situations  (clerk- 
ships) to  determine  which  field  of  study  they  wished  individually  to  pur- 
sue. 

On  July  10,  1968,  Galveston  College  submitted  to  TEA  an  "Application  - 
for  Approval  of  a  New  Technical-Vocational  Program  for  Health  Occupations." 
There  were  five  such  applications  submitted  --  those' for  Inhalation  Ther- 
apy Technology,  Occupational  Therapy  Technology,  Physical  Therapy  Techno- 


logy,  Mental  Health  Technology,  and  Clinical  Associate  Technology.  Be- 
cause there  was  no  category  which  was  all-inclusive  for  the  several 
health  areas,  the  entire  set  of  programs  was  listed  officially  under  In- 
halation Therapy  Technology.    In  1971  the  title  was  officially  changed  and 
distributed  in  TEA  literature  as  Associated  Health  Occupations  (TEA  Code: 
62  Technical ,  16  A.H.O. ) 

Acceptance  came  from  the  Texas  Education  Agency  for  the  programs  of 
Inhalation  Therapy,  Physical  Therapy,  OccL-pational  Therapy  and  Mental 
Health.    The  Associated  Health  Occupations  Program  at  Galveston  College 
began  to  function.    Meetings  between  College  and  Medical  Branch  officials 
were  held  daily.    The  telephone  and  "gentlemen's  agreements"  helped  to 
open  the  program  in  time  for  the  1968  fall  semester.    Both  institutions  had 
immediately  recognized  that,  if  a  program  of  this  magnitude  were  to  be  re- 
alized, it  would  require  a  co-equal,  intense  dedication  and  a  uncommon 
spirit  of  cooperation.    As  the  Associated  Health  Occupations  program  grew 
this  dedication  and  cooperation  became  even  more  significant  to  the  ulti- 
mate success  of  the  program.    Letters  of  agreement,  contracts  and  financing 
will  be  discussed  in  Chapter  VI. 

The  program  was  offered  in  the  fall  of  1968.    Initial  recruitment  was 
accomplished  by  one  of  the  proponents  of  the  new  program  talking  with  stu- 
dents before  they  entered  the  registration  lines  at  Galveston  College. 
Eight  students  joined  the  first  class. 

Innovations  in  curriculum  were  initiated  even  before  the  first  student 
was  admitted  to  class;  however,  all  these  changes  received  the  approval  of 
the  Texas  Education  Agency.    Subsequent  revisions  were  made  to  conform  to 
accreditation  standards  established  by  national  professional  associations. 
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Curriculum  changes  continue  to  be  made  to  upgrade  the  educational  exper- 
ience of  each  student.  These  changes  and  standards  will  be  discussed  in 
the  Core  Year  and  Individual  Stuiy  Track  chapters. 

The  Associated  Health  Occupations  program  is  now  in  its  fourth  year 
at  Galveston  College.    It  has  increased  from  a  part-time  faculty  member 
in  1968  to  a  full-time  departmental  chairman  with  five  area  technical  di- 
rectors of  education.    There  are  71  students  currently  enrolled.  Future 
plans  are  to  initiate  the  clinical  training  into  uther  medical  facilities 
when  the  need  arises.    Its  scope  is  no  longer  experimental.    It  is  an  ac- 
cepted part  of  post-secondary  education  in  Texas  and  provides  a  new  basis 
for  the  creation  of  other  such  centers  of  learning  throughout  the  state 
and  the  nation. 

Objectives 

1 .  To  utilize  effectively  and  conserve  health  manpower  and 
educational  resources  in  the  community. 

2.  To  develop  an  "education-plus-application"  model  which 
can  lead  directly  to  the  implementation  of  health  ca- 
reer ladders. 

This  program  is  so  designed  that  students  wishing  to  fur- 
ther education  beyond  the  Associate  Degree  level  may  do 
so  with  a  minimum  amount  of  additional  prerequisite  study. 
The  courses  are  so  structured  that  credits  can  be  readily 
transferred  to  another  college  or  university  offering  bac- 
calaureate degrees.    In  Galveston,  the  School  of  Allied 
Health  Sciences  (with  which  the  AHO  program  is  affiliated) 
at  the  Medical  Branch  would  be  the  next  logical  educational 
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endeavor.    Students  wishing  to  pursue  a  course  of  addi- 
tional study  in  line  with  their  associate  degree  work  or 
in  an  entirely  different  field  can  still  have  the  profes- 
sional status  to  "put  themselves  through  college"  with 
rewards  both  in  job  experience  and  direct  salary  benefits. 
"Latticing"  also  incorporated  in  the  Galveston  Plan  per- 
mits lateral  movement  into  another  A.H.O.  study  track  with 
minimal  loss  of  time  or  credit. 
^-    To  provide  students  with  opportunities  to  explore  the  wide 
range  of  available  careers  in  the  health  service  industry 
and 

^-    To  develop  experimental  application  in  professionally  su- 
pervised clinical  settings. 

The  initial  AHO  course  during  the  first  fall  semester  is 
dedicated  to  offering  the  AHO  student  the  opportunity  to 
learn  of  the  various  careers  available  in  the  health  care 
system  and  how  these  health  specialties  cooperatively  inter- 
act among  themselves.    A  clerkship  is  given  in  all  clinical 
areas  which  are  utilized  the  the  AHO  curriculum.    Thus  the 
student  is  able  to  analyze  the  duties  and  responsibilities 
of  each  area  and  to  evaluate  for  himself  the  clinical  cli- 
mate of  each  profession  before  he  decides  upon  his  own 
choice  of  a  career. 

The  curriculum  for  this  program  has  been  designed  for  implementation  at  the 
junior  college  level  to: 
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1.  Lead  to  Associate  in  Applied  Science  degrees  in  selected 
occupations,  for  immediate  employment  and  acceptence  for 
certification  and  procedures  of  national  organizations. 

2.  Provide  partial  pre-professional  education  leading  to  al 
lied  health  sciences  baccalaureate  study. 

3.  Prepare  for  future  vocationally  oriented,  continuing  ed- 
ucation to  increase  potential  employees'  skills  in  entry 
level  health  occupations. 
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ASSOCIATED  HEALTH  OCCUPATIONS 
J.  Laurence  Cantwell ,  M.P.O.T.,  Department  Chairman 

Directors  of  Technical  Education 

Dorothy  Denn,  O.T.R.,  Occupational  Therapy  Asststants 

Janice  Toms,  B.S.,  P.T.,  Physical  Therapy  Assistants 

Roy  J.  Mentz,  A.R.I.T.,  Inhalation  Therapy 

Gloria  Haywood,  M.S.S.W.,  N.A.S.W.,  Community  Health  Worker 

Juaneva  Novak,  R.N.,  Encephalographic  Technology 

Mary  A.  Sanderson,  R.T.,  Radiologic  Technology 


1130 


GALVESTON  COLLEGE 

History 

The  Galveston  Junior  College  District  was  originally  created  by 
the  Galveston  Independent  School  District  in  1935,  and  their  boundaries 
are  coterminous.    On  December  3,  1966,  an  election  was  held  to  establish 
a  maintenance  tax  for  the  operation  of  the  College.    An  annual  ad  valorem 
tax  was  authorized  at  a  rate  not  to  exceed  $0.27  per  each  $100  valuation 
of  taxable  property  within  the  College  District. 

During  the  interim  period  of  development  of  the  College,  the  Board 
of  Trustees  of  the  Galveston  Independent  School  District  served  as  the 
governing  body.    The  original  Board  of  Regents  of  the  College  was  appointed 
on  September  21,  1966,  by  the  School  District  trustees. 

In  February  of  1967,  Dr.  David  G.  Hunt  was  selected  as  first  Presi- 
dent of  the  College.    He  assumed  office  March  1,  1967,  and  imnediately 
began  to  formulate  plans  for  opening  the  College  in  September  of  the  same 
year. 

The  college  opened  for  its  first  semester  of  operation  on  Septenter 
18,  1967,  with  an  enrollment  of  705.  The  College  has  grown  to  1435  stu- 
dents enrolled  for  the  fall  semester  of  1971. 

Melvir;  M.  Plexco,  Vice  President  and  Dean  of  the  College  was  elected 
the  second  president  on  April  11,  1968,  following  the  death  of  Dr.  Hunt, 
and  serves  in  this  capacity  at  the  present  time. 
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Objecti  ves 

The  primary  objective  of  Galveston  College  is  to  provide  educational 
opportunities  of  high  quality  and  diversity  to  the  citizens  of  the  Dis- 
trict which  supports  the  college.    Educational  opportunities  are  extended 
to  citizens  living  outside  the  District,  insofar  as  the  capabilities  of 
the  District  permit. 

Specific  objectives  of  the  College  are:  ^ 

K    To  provide  an  effective  program  of  student  personnel  ser- 
vices and  counseling. 

2.  To  provide,  through  general  education,  opportunities  for 
personal  growth  and  development. 

3.  To  provide  university  parallel  course  work  designed  to 
transfer  to  senior  colleges  and  universities  toward  the 
baccalaureate  degree. 

4.  To  provide  occupational  education  tn  specialized  areas 
for  those  students  who  wish  to  become  employable  upon 
program  completion. 

5.  To  provide,  through  continuing  education,  opportunities 
for  students  who  have  assumed  adult  responsibilities  and 
must  attend  school  on  a  part-time  basis. 

6.  To  provide,  through  seminars,  lectures  and  discussion 
groups,  programs  of  worthy  leisure  value,  usually  on  a 
non-credit  basis. 
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GALVESTON  COLLEGE 
BOARD  OF  REGENTS 


MRS.  HARRY  H.  LEVY,  JR.,  Chairman 
Charles  Scott  Jones,  Vice  Chairman  Harry  H.  Hughes 

L.  D.  Edwards,  Secretary  .riffith  U.  Lambdin 

Phil  B.  Noah,  Treasurer  Bal linger  Mills,  Jr. 

Manuel  A.  Corella  Rose  G.  Schneider,  Ph.D. 


ADMINISTRATION 


MELVIN  M.  PLEXCO,  President 
B.S. ,  M.Ed. 

James  0.  Ross,  Vice  President  for  Academic  Affairs 
B.S.,  M.A.,  Ph.D. 

Lee  Davis,  Vice  President  for  Fiscal  Affairs 
B.B.A.,  M.Ed. 

James  H.  Frazier,  Dean  of  Occupational  Education 

B.S.,  M.Ed.  ' 

Gene  Moore,  Director  of  Student  Personnel  Services 
B.S.,  M.Ed. 

Will  Tate,  Director  of  Adult  Education  and  Evening  Division 
B.A.,  M.B.A. 

Mary  Ann  Perussina,  Director  of  Library  Services 
B.S. ,  M.L.S. 

Carl  Cook,  Registrar 
B.S. ,  M. Ed. 

Paul  V.  Peck,  Director  of  Research  and  Development 
B.Mus.,  M.Mus. 
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THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 
AT  GALVESTON 

History 

The  School  of  Medicine  had  its  first  beginnings  in  1860;  however, 
it  was  1881  when  the  Legislature  authorized  creation  of  The  University 
of  Texas  and  the  School  of  Medicine.    Popular  vote  decided  their  res- 
pective locations. 

It  was  not  until  1890  that  the  first  Medical  College  building  was 
completed.    This  building  still  stands  today,  and  although  officially 
named  Ashbel  Smith  Building,  it  is  affectionately  know  as  "Old  Red." 

The  College  of  Pharmacy  was  established  in  1893,  the  School  of 
Nursing  in  1897  (distinguishing  it  as  the  first  nursing  school  in  the 
United  States  to  be  an  integral  part  of  a  university).    The  present 
$11  million  John  Sealy  Hospital  and  R.  Waver ley  Smith  Pavilion  were 
completed  by  1954. 

Other  buildings  erected  during  the  recent  ten-year  building  pro- 
gram were  Sealy-Smith  Professional  Building,  Shriners  Burns  Institute 
(the  first  facility  of  its  kind  in  the  world),  the  175  bed  Jennie  Sealy 
Hospital,  animal  care  quarters,  the  Clinical  Sciences  Building  and  the 
Libby  Moody  Thompson  Basic  Sciences  Building.    The  Moody  Memorial  Li- 
brary and  administration  building  are  now  under  construction.  Expansion 
of  John  Sealy  Hospital  will  begin  within  two  years. 

The  Medical  Branch  has  kept  pace  with  new  developments  in  medicine 
with  the  opening  of  the  Marine  Biomedical  Institute,  and  the  Departments 
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of  Genetics,  Family  Medicine,  and  Aerospace  Medicine. 

In  an  effort  to  meet  ever  increasing  manpower  demands,  the  School 
of  Allied  Health  Sciences  was  created  and  began  its  educational  program 
in  July  of  1965-    Since  its  inception  the  Associated  Health  Occupations 
program  of  Galveston  College  has  been  affiliated  with  this  school  for 
functions  within  the   Medical  Branch. 

Objectives  of  School  of  Allied  Health  Sciences 

K    To  educate  and  train  personnel  for  allied  health  careers 
through  undergraduate  and  graduate  programs  all  leading  to- 
ward appropriate  degrees. 

2.  To  provide  students  in  the  allied  health  sciences  with  com- 
prehensive educational-clinical  experiences  which  will  pre- 
pare them  for  varied  positions  in  their  chosen  professions. 

3.  To  collaboratively  maintain,  in  cooperation  with  The  Univer- 
sity of  Texas  Medical  Branch  Hospitals,  those  allied  health 
science  clinical  programs  which  serve  as  a  basis  for  the  ed- 
ucation of  Medical  Branch  students. 

4.  To  develop  and  maintain  programs  of  investigative  studies  and 
research  within  the  allied  health  science  disciplines. 

5.  To  provide  consultative  services  to  hospitals,  rehabilitation 
centers,  community  agencies  and  other  appropriate  health- 
related  institutions  within  the  State  of  Texas. 

6.  To  offer  continuing  educational  programs  of  short  duration 
for  professional  personnel. 
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THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  AT  GALVESTON 


General  Administration 

Charles  A.  LeMaistre,  B.A.,  M.D. ,  Chancellor  of  The  University  of  Texas 
System,  Austin. 

Everitt  Donald  Walker,  M.B.A.,  CP. A.,  Deputy  Chancellor  for  Adminis- 
tration of  The  University  of  Texas  System,  Austin. 

William  H.  Knisely,  Ph.D.,  Vice-Chancellor  ^or  Health  Affairs.  The  Uni- 
verse -7  of  Texas  System,  Austin. 

Truman  G.  Blocker,  A.B.,  M.D.,  President,  The  University  of  Texas  Medical 
Branch  at  Galveston. 


Academic  Administration 

Joseph  M.  White,  B.S.,  M.D.,  Vice  President  for  Academic  Affairs  and  Dean 
of  Medicine. 

Spencer  G.  Thompson,  B.S.,  M.D.,  Associate  Dean  and  Coordinator  for  Spon- 
sored Programs. 

Richard  F.  Timmer,  M.D.,  Ph.D.,  Associate  Dean  and  Coordinator  for  Curri- 
cular  Affairs. 

Edward  N.  Brandt,  Jr.,  M.D.,  Ph.D.,  Dean  of  the  Graduate  School. 
Robert  K.  Bing,  B.S.,  M.A.,  Ed.D.,  Dean,  School  of  Allied  Health  Sciences 
E.  Gene  Powell,  B.A.,  M.Ed.,  Director  of  Admissions  and  Student  Personnel 
Services. 

C-  Lee  Jones,  B.A.,  M.L.S.,  Director,  Medical  Branch  Library. 


Hospital  Administration 

David  E.  Hoxie,  B.S.,  M.H.A.,  Administrator  of  Hospitals. 


Business  Administration 

Vernon  E.  Thompson,  B.B.A.,  Vice  President  for  Business  Affairs  and  Hos- 
pital Services. 
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CHAPTER  2 
ACCREDITATIONS 


This  chapter  will  deal  primarily  with  the  steps  taken  to  receive 
approval  of  the  Associated  Health  Occupations  program  from  the  Texas  Ed- 
ucation Agency.    Prior  approval  by  this  agency  is  necessary  for  the  im- 
plementation of  any  post-secondary  program  in  Texas  as  well  as  for  ful- 
filling standards  of  professional  associations. 

The  Guide  for  Planning  Post  Secondary  Occupational  Education  and 
Technology  Programs  in  Texas  (revised  through  1971)  is  used  as  the  basis 
for  formulating  and  executing  the  Associated  Health  Occupations  program. 
Single  spacing  of  lines  will  indicate  direct  quotations.    Where  appli- 
cable, explanations  of  how  Galveston  College  fulfilled  these  guidelines 
will  follow.    Although  the  Galveston  Plan  was  established  under  the  1968 
guidelines,  the  current  stipulations  will  be  used  to  assist  institutions 
in  formulating  proposals  for  a  like  progv-am. 

For  clarification  of  certain  requirements,  portions  of  the  Texas 
State  Plan  for  Vocational  Education,  Fiscal  Year  1971  will  also  be  quoted. 

The  following  accrediting  agencies  are  listed  for  both  Galveston  Col- 
lege and  for  The  University  of  Texas  Medical  Branch.    The  associations 
which  give  accreditation  will  be  part  of  any  proposal  submitted  not  only 
to  the  Texas  Education  Agency,  but  also  to  national  professional  organi- 
zations for  program  approval. 
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ACCREDITATIONS 


GALVESTON  COLLEGE 

Southern  Association  of  Colleges  and  Schools 

Amencc       sociation  of  Junior  Colleges 

Association  of  Texas  Colleges  and  Universities 

Approved  by:    Texas  Education  Agency 

Coordinating  Board,  Texas  College  and  University 
System 

DEPARTMENT  OF  ASSOCIATED  HEALTH  OCCUPATIONS 

Council  on  Medical  Education  of  the  American  Medical  Association 
in  collaboration  with: 
American  Occupational  Therapy  Association 
American  College  of  Radiology 

American  Physical  Therapy  Association  (application  submitted) 
American  Inhalation  Therapy  Association  (application  submitted) 

THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 

Southern  Association  of  Colleges  and  Schools 

Council  on  Medical  Education  of  the  American  Medical  Association 

Executive  Council  of  the  Association  of  American  Medical  Colleges 

THE  UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  HOSPITALS 
American  Medical  Association 
Joint  Comnission  on  Accreditation  of  Ilospitals 
American  College  of  Physicians 
American  College  of  Surgeons 
O  American  Hospital  Association 
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The  Department  of  Occupational  Education  and  Technology,  Texas  Edu- 
cation Agency,  has  set  forth  standards  which  apply  to  the  Vocational  Edu- 
cation Act  of  1963  as  amended.    These  standards  with  a  brief  explanation 
are  as  follows: 

1.  The  program  of  instruction  will  develop  skills  and  knowledge 
required  for  entry  into  the  occupation  for  which  instruction 
is  being  provided.    The  program  will  combine  and  coordinate 
related  instruction  wjth  field. .. laboratory. . .or  other  occu- 
pational experience  which  is  of  sufficient  duration  to  devel- 
op competencies  for  employment. 

When  the  Associate  Degree  program  was  established  for  AHO,  the  var- 
ious health  related  professions  were  reviewed  as  to  their  relation  to  this 
type  of  educational  experience.    Since  baccalaureate  degrees  were  required 
for  occupational  therapists,  physical  therapists  and  orthotists,  the  assis- 
tant level  for  national  certification  standards  was  reviewed  and  made  a 
part  of  the  AHO  program.    Other  certificate  programs  not  requiring  Asso- 
ciate Degrees  but  falling  into  the  time  range  and  scope  of  junior  college 
work  were  the  radiologic  technologist,  electroencephalographic  technician, 
mental  health  worker,  inhalation  therapist  and  management  assistant. 

2.  The  program  of  instruction  will  be  developed  and  conducted 
in  consultation  with  potential  employers  and  other  indivi- 
duals or  groups  of  individuals  having  skills  in  and  substan- 
tive knowledge  of  the  occupation  •.vhich  are  in  keeping  with 
the  educational  program  objective. 

Two  surveys  of  health  occupation  needs  for  the  Galveston  area  helped 
in  the  formulation  of  courses  of  study. 

In  1967  a  need  for  educating  health  related  personnel  was  documented 
with  the  release  of  "A  Survey  of  Allied  Health  Personnel  Needs  in  Houston 
Area  Hospitals."  This  survey  was  conducted  by  the  Hospital  Personnel  As- 
sociation of  the  Houston  Area  in  cooperation  with  the  Allied  Health  Re- 


li-40 

-21- 


gional  Medical  Program  associated  with  the  Baylor  University  College  of 
Medicine  and  The  Methodist  Hospital. 

Findings  showed  that  "a  substantial  increase  in  hospital  patient 
beds  is  expected  in  the  next  ten  years'.'    Survey  respondents  expect  a  27 
percent  expansion,  "Fifty  four  percent  more  allied  health  personnel  will 
be  required  in  the  surveyed  occupations  in  1977.    A  critical  shortage  of 
qualified  applicants  will  exist'J  and  '*The  survey  indicates  that  planning 
is  needed  to  meet  allied  health  personnel  needs.    The  most  critical  need 
involves  strengthening  and  developing  new  opportunities  for  education  and 
training." 

Positions  considered  by  Houston  areas  personnel  directors  to  have 
priority  as  to  availability,  present  needs  and  future  needs  were,  in  order 
of  greatest  need:    Registered  Nurse,  Licensed  Vocational  Nurse,  Laboratory 
Medical  Technologist  and/or  Laboratory  Technician,  Inhalation  Therapist, 
X-Ray  Technician,  Dietitian,  Orderly,  Operating  Room  Technician,  Physical 
Therapist,  Medical  Record  Librarian,  Medical  Secretary,  Radioisotope  Tech- 
nician, Medical  Typist,  Dietary  Aide,  Electronic  Monitoring  Technician. 
Among  other  positions  listed  also  indicating  a  nee^i  were  the  Psychiatric 
Caseworker,  Mental  Health  Worker,  Occupation? Therapist  and  E.E.G.  Tech- 
nician. 

At  that  time  it  was  noted  that  there  were  only  twelve  Registered  In- 
halation Therapists  in  the  State,  that  only  one  Junior  College  had  estab- 
lished a  program,  and  it  was  less  than  a  year  old. 

One  of  the  recommendations  of  the  survey  was... 

"HigK  schools,  junior  colleges,  senior  colleges  and  universities  are 
all  around  us.    They  are  the  'mainstream'  of  education.    If  we  are  going 
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to  have  quality  allied  health  personnel  in  sufficient  numbers  to  meet  our 
needs,  it  is  necessary  to  work  with  these  institutions  and  help  them  ful- 
fill their  and  our  responsibilities.    This  will  require  a  willingness  to 
develop  new  patterns,  modified  approaches,  shedding  trappings  of  tradition, 
melding  discipline  'judgment'  relative  to  manner  utilized  in  the  education 
and  training  of  allied  health  personnel, ^ 

In  the  spring  of  1968,  Galveston  College  sent  a  survey  to  55  hos- 
pitals, clonics  and  nursing  homes  in  the  surrounding  area.    The  survey 
is  reproduced  in  Exhibit  I  with  the  results  in  Exhibit  2.    Although  the 
completed  survey  did  not  show  needs  for  the  occupations  now  offered  by 
Galveston  College  in  great  numbers,  there  was  a  need  for  the  following 
typei  of  personnel:    EEG  technicians  -  3;  Occupational  therapy  assistants 
-  2;  Physical  therapy  assistants  -  11;  Social  work  assistants  -  3;  In- 
halation therapists  -  44;  c^.nd  Radiologic  technologists  -  29.    These  sta- 
tistics were  projected  throughout  a  three  year  period. 

The  Medical  Branch  had  the  desire  to  enter  into  the  program  wit 
Galveston  College  and  had  the  technically  qualified  instructors  already 
emp 1 oye d .    It  may  be  that  a  medttal  facility  indicates  it  would  like  to 
train  students  in  a  particular  field;  however,  the  instructional  person- 
nel may  lack  the  TEA  qualifications  necessary  to  teach  health  care  courses. 
This  is  one  of  the  first  standards  to  meet  when  curriculum  planning  is  in 
the  early  stages. 

3.    Classrooms,  libraries. . .laboratories,  instructional  equipment, 
supplies,  teaching  aids  and  other  materials  will  be  adequate 
in  supply  and  quality  to  enable  tho^e  who  are  to  be  trained 
to  meet  the  occupational  objective  for  which  the  education 
is  intended. 
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For  Galveston  College  to  furnish  the  medical  equipment  and  teaching 
aids  necessary  1  -  training  of  a  small  number  of  students^  the  costs 
would  be  prohibitive.  However,  the  Medical  Branch  had  these  requirements 
in  use  which  the  students  could  utilize  in  their  clinical  training.  An- 
other facet  is  the  example  with  the  electroencephalography  program.  A 
maximum  of  four  students  may  be  in  the  program  at  one  time  because  there 
are  four  machines  in  the  department. 

4.  The  instruction  will  be  conducted  and  supervised  by  pro- 
perly qualified  teachers  and  supervisors. 

The  instructors  at  Galveston  College  are  certified  through  the 
College.    Clinical  faculty  also  must  conform  to  standards  which  are  es- 
tablished by  the  professional  organizations  or  by  the  AHO  prog^^am  itself. 

5.  Evaluation  of  the  program  of  instruction  will  be  made  period- 
ically on  the  State  level  and  continuously  on  the  local  level 
with  the  results  being  used  for  necessary  change  or  improve- 
ment in  the  program. 

The  curriculum  and  teaching  methods  are  constantly  undergoing  eval- 
uation within  the  AHO  program.    These  will  be  discussed  in  later  chapters 
however,  it  briefly  is  noted  that  students  submit  diaries  covering  all  th 
experiences  they  have  had  end  instructors  periodically  submit  evaluations 
on  the  students  and  on  the  level  of  teaching  within  the  program.  Curri- 
culum changes  and  course  content  restructuring  have  resulted  from  these 
critiques. 
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SERIES  1000  -  PROGRAMS 

Application  fo--  New  Programs  -  1020 

Application  for  new  programs  will  be  made  on  Texas  Education 
Agency  form  No.  VJE-001  entitled  "Application  for  Approval  of 
a  New  Technical -Vocational  Program." 

The  application  form  has  changed  only  slightly  since  the  applications 
were  made  for  the  first  AHO  programs.    The  new  application  is  given  as 
Exhibit  3  but  contains  the  data  from  one  of  the  original  applications  made 
from  Galveston  College.    Because  this  was  an  entirely  new  concept  in  post- 
secondary  education,  there  were  many  meetings  between  Galveston  College 
administrators  and  the  Texas  Education  Agnecy.    The  application  was  the 
culmination  of  this  work.    The  Agency  wqS  much  more  informtd  about  this  new 
program  than  is  shown  on  the  application.    It  is  best  to  discuss  a  pro- 
posed program  with  the  Texas  Education  Agency  before  beginning  any  official 
action. 

Each  program  application  must  contain  the  recoi.mendations  of  the 
local  advisory  committee. 

In  the  TEXAS  STATE  PLAN  FOR  VOCATIONAL  EDUCATION,  program  advisory 

committees  are  defined:    Any  vocational  program  shall  be  operated  with 

the  advice  and  counsel  of  an  advisory  committee, 
and  will  be  composed  of  representatives  of  em- 
ployers and  employees  from  the  occupations  or 
industries  related  to  programs  being  conducted 
or  proposed  to  be  offered. 

The  first  Advisory  Committee  was  composed  of  four  representatives 

from  Galvestcn  College  and  two  from  the  Medical  Branch.    Dr.  Robert  Bing, 

Director  of  Allied  Health  Programs  at  the  Medical  Branch,  then  in  process 

of  consolidating  baccalaureate  programs  into  one  school,  along  with  Frank 
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Alverez,  Pulmonary  Technician,  was  responsible  for  establishing  the  cl1n- 
icial  situations  within  the  Medical  Branch.    Ruth  Bender,  director  of  the 
Associate  Degree  Nursing  program,  and  Dr.  J.  0.  Ross,  Dean  of  Galveston 
College  contributed  administrative  and  educational  program  ideas.    J.  H. 
Frazier,  director  of  occupational  education  was  the  coordinator  for  the 
program  and  TEA  liaison.    Gene  Moore,  director  of  Student  Personnel  Ser- 
vices, represented  the  vocational  counseling  required  by  the  TEA. 
The  current  advisory  committee  membership  H: 
Robert  K.  Bing,  Ed.D.,  Dean,  School  of  Allvrd  Health  Sciences 

James  Frazier,  M.Ed.,  Dean  of  Occupational  Education,  Galveston 

College 

Dorothy  J.  Denn,  OTR,  Director  of  Technical  Education,  Occupational 
Therapy  Assistant 

Janice  Toms,  B.S.,  P.T. ,  Director  of  Technical  Education,  Physical 

Therapy  Assistant 

Roy  J.  Mentz,  A.R.I.T.,  Director  of  Technical  Education,  Inhalation 

Therapy 

Gloria  Haywood,  M.S.S.W.,  N.A.S.W.,  Director  of  Technical  Education, 

Community  Health  Worker 

Juaneva  Novak,  R.N.,  Director  of  Technical  Education,  Encephalography 

Techno'iogy 

Mary  A.  Sanderson,  R.T. ,  Director  of  Technical  Education,  Radiology 

J.  Cantwell,  M.P.O.T.  Chairman,  Department  of  Associated  Health  Oc- 
cupations, Galveston  College  and 
School  of  Allied  Health  Sciences 

Robert  N.  Cooley,  M.D.,  Chairman  Department  of  Radiology 

Melvin  Schrieber,  M.D.,  Radiologist 

John  A.  Jenicek,  M.D.,  Associate  Professor,  Anesthesiology 
In  addition  to  this  AHO  Advisory  Committee,  there  are  advisory  commit- 
tees for  each  study  track.    These  committees  are  composed  of  the  Director 
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of  the  AHO  program,  AHO  faculty  ir€mbers  and  heads  of  departments  in  which 
the  AHO  progrs-  is  administered.    The  duties  of  these  committees  are: 

1.  Continuous  evaluation  of  content  and  presentation  cf 
both  the  core  curriculum  and  the  study  track  curricula. 

2.  Evaluation  of  student's  performance  in  the  core  curriculum 
as  acceptable  for  admission  into  the  individual  study  track 
curriculum, 

3.  Review  of  student's  performance  in  the  study  track  curri- 
culum prior  to  granting  of  degree  and  certificate  of  pro- 
ficiency. 

4.  Study  investigate  and  determine  the  feasibility  of  adding 
new  curricula  to  the  Associated  Health  Occupation  program. 

The  committee  meets  monthly  with  the  additional  meetings  when  needed. 

Each  course  proposed  for  a  program  for  which  application  is 
being  made  must  be  t^my  described  so  that  its  major  content 
can  be  determined.    The  number  of  hours  of  instruction  in  lec- 
ture and  laboratory  must  be  shown  for  each  course. 

Each  application  submitted  for  individual  study  tracks  contained 
information  on  all  courses  to  be  given  (see  Exhibi-t  3  for  pulmonary  ther- 
apy example).    Before  school  opened,  the  TEA  had  sanctioned  some  changes 
in  the  curriculum;  subsequent  changes  have  been  made  with  TEA  approval. 

It  is  essential  that  these  proposals  be  submitted  at  least 
four  months  in  advance  of  the  proposed  beginning  date. 

Although  the  final  submission  of  the  application  and  approval  of  the 
program  occurred  one  month  from  the  college  fall  term  opening  much  ground- 
work had  been  laid,  and  the  TEA  had  been  closely  following  the  planning 
(f  this  curriculum.    It  is  the  feeling  of  the  AHO  program  advisory  commi- 
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tee  that  a  year  should  be  allotted  for  the  planning  and  implementation  of 
a  program  which  has  been  approved.    Since  this  prograin  was  new  and  no 
guidelines  were  established,  it      only  now  in  retrospect  that  this  pro- 
vision should  be  enforced. 
Student  Contact  Hours  -  1031 

A  student  contact  hour  is  one  hour  in  which  a  student  has  con- 
tact with  an  instructor.    Lecture  and  laboratory  hours  are  count- 
ed in  the  same  manner.    In  cooperative  programs,  the  hours  a 
student  spends  in  a  training  station  or  internship,  which  is 
supervised  by  a  college  coordinate^  or  instructor  are  counted 
as  student  contact  hours.    The  minimum  number  of  contact  hours 
for  any  program  is  specified  by  the  curriculum  standards  for 
that  program. 

Within  the  AHO  program,  contact  hour  requirements  are  given  for  each 
study  track.    The  reason  for  the  separation  is  that  professional  accre- 
ditation standards  call  for  different  clinical  hours.    Radiologic  techno- 
logy requires  2153  contact  hours  in  hospital  practicum;  inhalation  therapy, 
2000  hours;  occupational  therapy,  7EJ  contact  hours;  physical  therapy,  ap- 
proximately 750  hours. 

In  clinical  areas,  stude"' contact  hours  are  set  up  and  maintained 

by  the  faculty  member  in  charge  of  the  individual  study  track  program. 

Students,  as  well  as  their  immediate  instructors,  keep  record  of  the  time 

spent  in  the  clinical  situations.    When  students  are  in  their  individual 

study  tracks,  these  hours  are  clocked  with  no  exct:<>ed  absf^nces.  Student^ 

must  make  up  hours  missed  to  conform  to  the  total  nui?.ber  of  hours  required 

for  professional  certif icaticvj. 

Curriculum  Sequence  -  1032 

In  any  two-year  program,  the  sequence  of  the  curriculum  will  be 
such  that  students  will  develop  some  basic  marketable  skills 
during  the  first  year. 


114? 


-28- 


Because  the  students  who  dropped  out  of  the  AHO  program  at  the  end 
of  the  first  ,  ;^ir  uid  so  with  suspension  or  probation  for  scholastic  fail- 
ure, the  effectiveness  of  the  CL';-^culum  c?mot  be  documented.  However, 
since  nursing  skills,  fpedical  terminoloqy,  ethics  and  grouD  dynamics  are 
part  cf  t  e  co)-e  curriculum,  students  could  be  eligible  to  enter  a  health 
care  facility  as  a  nurses,  aide  or  orde^^v^  working  in  child  or  qereatric 
care  centers,  or  perhaps  with  a  knowledge  of  office  skills,  could  seek 
employment  in  a  doctor's  office. 
Preparatory  Classes  -  1050 

Classes  may  be  integrated  or  specialized  in  terms  of  subject  mat- 
ter.   For  example,  students  may  attend  a  number  of  specialized 
content  classes  or  block-of-time  approach  may  be  follower?  in 
which  students  receive  all  their  instruction  from  one  instructor 
during  a  multi-hour  session. 

Fir  t  semester  classes  of  Interdisciplinary  Health  Concepts  and 
Interd       pi inary  Health  Practices  are  given  concurrently.    These  classes 
are  scheduled  for  three  hours,  three  times  a  week.    By  the  end  of  the  sem- 
ester, the  specified  number  of  hours  of  lecture  and  lab  (clerkships)  ful- 
fill requirements  for  the  courses.    Subject  matter  for  the  two  courses  are 
combined  to  give  the  ]ecture  and  the  laboratory  experience  continuity. 

Class  size  will  not  exceed  24  students  for  lab  except  in  tho^e 
experimental  or  other  type  programs  having  prior  approval  of 
the  Texas  Education  Agency.    If  fewer  than  24  student  stations 
are  provided,  enrollment  will  be  limited  to  the  number  oro- 
vided. 

The  problem  with  numbers  is  not  with  the  academic  courses,  but  with 
laboratory  situations.    When  stuoc.rts  in  their  initial  year  are  rotated 
through  various  hospital  departments,  the  humber  of  students  which  can  be 
effectively  handled  (since  the  hospital  is  in  operation  and  the  students 
are  there  as  observers  only)  may  be  only  five  or  six.    Therefore,  rotacion 
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periods  are  set  up,  and  the  class  is  divided  into  groups.    As  in  physical 

therapy,  part  of  the  students  may  be  viewing  operation  of  the  Hubbard  tank 

while  others  are  "^n  the  mat  room,  the  gym,  or  the  treatment  room.  Then 

they  are  all  rotated  so  they  experience  the  entire  clinical  setting. 

Classes  will  be  presided  over  by  teachers  meeting  the  qua! if 
c^'^.ion  requirements  set  forth  in  Series  3000  {Local  School  Per- 
sonnel ) . 

There  are  some  deviations  to  this  stipulation  in  the  clinical  areas. 

Discussion  will  be  in  the  Series  3000  part  of  this  chapter. 

All  students  will  be  placed  in  classes  on  the  basis  of  a  formal 
program  of  /aluation. 

Students  entering  the  AHO  program  are  required  to  furnish  entering 
credentials  to  the  college  (high  school  diploma/GED,  ACT  scores  an^  trans- 
cripts of  previous  college  work,  if  any).    They  also  undergo  vocational 
counsel!        :  the  College.    Upon  completion  of  the  above  and  upon  recom- 
mendation of  the  vocational  counselor,  the  student  wishing  to  enter  the 
AHO  program  must  undergo  an  interview  and  evaluation  with  one  or  more  fa- 
culty members  of  the  AHO  program.    These  students  are  also  required  to 
have  a  physical  examination. 

Lecture  classes  will  be  limited  to  a  si^a  which  is  comens urate 
with  the  type  of  program,  thft  adequacy  of  the  lecture  facility, 
and  the  method  of  presentation.    The  vocational  dean  or  direc- 
tor must  use  discretion  in  establ i^-hing  maximum  limits. 

To  this  point,  there  have  been  no  classes  which  have  exceeded  the 

physical  limits  of  classroom  space*    When  this  does  occur,  there  will  be 

more  than  one  class  offered.    At  this  t'^me,  limitations  are  not  set  by 

classroom  space  but  by  the  numbers  of  students  which  the  Medical  Branch 

can  accommodate  in  the  clinical  areas  of  the  separate  study  tracks. 
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Maximum  student  capacity  in  the  clinical  areas  is  as  -^cllov"- 

Occupational  Therapy  -  10  Kerta"  Health  Worker  -  4 

Physical  Therapy  -  2  Orthotics  Technician  -  2 

Inhalation  Therapy  -  10  Management  Assistant  -  4 

Radiologic  Therapy  -  40  Electroencepholography  -  4 

The  occupational  objective  of  each  student  in  full-time  preoara- 
tory  training  will  be  a  matter  of  school  record.    The  objective 
may  be  either  for  a  specific  occupation  or  a  family  of  closely 
related  occupations. 

The  permanent  record  of  any  student  in  this  program,  for  the  first 
year,  states  the  field  of  study  in  AHO.    The  second  year  this  is  changed 
to  the  individual  study  tract,  i.e.  Physical  Therapy,  Orthotics,  Community 
Health,  etc. 
Internship  -  1052 

In  an  internship,  cooperative,  practicum,  or  other  meaningful 
work  experience  program,  the  hours  of  internship  should  nor- 
mally be  between  8:00  a.m.  and  6:00  p.m.,  Monday  through  Fri- 
day.   If  the  student  works  before  8:00  a.m.  and  after  6:00  p.m. 
or  on  Saturday,  Sunday  or  holidays,  the  time  may  be  counted  as 
internship  only  if  a  full-time  faculty  member,  fully  qualified 
in  the  program,  is  on  duty  and  coordinating  the  work  experience 
of  each  student. 

The  study  tracks  involving  x-ray  and  inhalation  therapy  do  involve 
students  at  work  on  Saturday,  Sunday  and  holidays.    To  achieve  the  mini- 
mum nunter  of  contact  hours  required  for  accreditation  by  national  organi- 
zations, it  is  necessary  to  schedule  clinical  activity  during  these  times. 

A  full-timt  faculty  member  is  not  on  duty  on  weekends;  however,  the 
student  still  achieves  meaningful  work  experience  because  (1)  the  student 
works  directly  with  a  registered  or  qualified  professional  (one  who  has 
consented  to  be  a  member  of  the  faculty  without  salary  {(training  sponsor)) 
as  part  of  national  registry  standards  and  (2)  the  diaries  of  the  students 


and  evaluation  by  ^acuity  rnember  (training  sponsor)  indicates  the  qual- 
ity of  experience,  which  the  technical  director  constantly  checks. 

For  exernple,  a  student  in  radiologic  technology  would  report  in  his 
diary  if  he  were  left  unsupervised  or  if  he  were  made  to  stay  in  the  dark- 
room if  his  clinical  assignment  was  for  another  area.    The  registered  tech- 
nologist in  ;  :s  evaluation  would  report  if  the  student  did  not  perform  as 
he  should.    The  technical  director  then  is  able  to  evaluate  the  experience 
of  each  student  and  can  correct  any  deficiencies  of  performance  from  teach- 
er and  student  alike. 

Additionally,  the  program  advisory  committee  feels  that,  since  health 
care  is  not  limited  8  to  5,  Monday  through  Friday,  the  student  should  ex- 
perience the  "real  world's"  occupational  conditions.    Not  more  than  eight 
percent  of  the  student's  total  clinical  time  is  spent  in  weekend  and  after- 
hours  work. 

Part-time  instructors  will  not  be  approved  to  coordinate  the  in- 
ternship or  work  experience  of  students. 

In  the  AHO  program,  the  salaries  of  all  full-time  technical  directors 
are  paid  by  Galveston  College  and  by  the  Medical  Branch.    The  AHO  Director 
and  technical  directors  then  are  accountable  to  both  institutions.  Clini- 
cal instructors  (training  sponsors)  are  interviewed  for  efhployment  by  AHO 
staff  and  are  hired  with  the  concurrence  of  both  facilities.  Depending 
upon  the  size  of  the  orogram  in  a  study  track,  it  is  possible  the  Medical 
Branch  Technical  Director  can  also  function  as  the  AHO  Technical  Director 
(i.e.  electroencephalography). 

Students  who  are  employed  full-time  or  who  have  previous  work 
experience  may  receive  advanced  standing  credit  or  placement 
in  lieu  of  the  internship  portion  of  a  program..  Advanced 
standing  examinations  will  be  chosen  or  developed  by  the  post- 
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secondary  institution  granting  advanced  standing. 

There  ar-^  17  employees  at  the  Medical  Branch  who  have  professional 
certification  (i.e.  radiologic  technologists)  and  who  are  enrolled  in 
Galveston  College  classes  to  take  academic  courses  required  in  the  AHO 
Associate  Degree  program.    When  academic  work  is  completed,  they  will  be 
given  a  challenge  examination  (advanced  standing)  which  covers  the  courses. 
Should  they  succeed  in  passing  this  examination,  the  internship  will  be 
waived,  and  the  Associate  Degree  in  Applied  Science  awarded. 
Pr^'orities  -  1070  . 

In  developing  new  programs,  consideration  will  be  given  primarily 
to  the  occupational  needs  of  students  within  the  community.  Se- 
condary consideration  will  be  given  to  the  employment  needs  of 
the  comnunity  and  the  state, 

Galveston  was  fortunate  to  have  a  health  occupa-^ions  education  pro- 
gram within  the  high  school.    The  desire  to  students  to  pursue  a  health 
career  future  was  apparent.    Also,  the  employees  in  health  facilities  had 
expressed  the  wish  to  have  education  available  to  them  that  would  help 
them  to  better  themselves  without  having  to  leave  Galveston,    Most  of  them 
could  not  afford  to  do  this  anyway.    The  survey  of  health  care  needs  of 
the  area  indicated  a  need  for  trained  semi-professional  and  professional 
employees. 

Health  Occupations  -  1700 

All  health    occupations  programs  must  prepare  the  student  to 
be  licensed  or  certified  by  the  statutory  licensing  board  or 
agency  of  Texas  or  by  an  organization  with  a  reputable  or  wide- 
ly recognized  certification  when  State  licensure  is  not  required. 

When  establishing  the  curriculum  for  AHO,  the  requirements  for  train- 
ing of  licensing  or  certification  associations  were  studied  and  each  re- 
quirement was  met  or  exceeded  in  the  total  training  program  (see  indivi- 
^       dual  study  track  chapters) •  l-i-SS 
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SERIES  3000  -  LOCAL  SCHOOL  PERSONNEL 

The  requirements  for  Series  3000  -  Local  School  Personnel  are  fol- 
lowed by  the  Associated  Health  Occupations  Program;  however,  since  this 
is  a  new  concept,  there  is  a  new  position  between  the  "Dean,  Director  or 
Supervisor"  and  the  "Instructional  Personnel."    The  following  chart  shows 
the  positions  listed  by  the  TEA  (shaded  areas)  as  well  as  the  positions 
which  have  been  created  to  allow  the  AHO  program  to  function  efficiently. 


Occupational  Education  , 


Chairman,  AHO 


Technical  Technical 


Director 
O.T. 

Director 
P.T. 

Clinical  CI  inical 
Faculty  Faculty 


Technical 

Technical 

Di  rector 

Director 

^  I. 

T. 

^  R.T,  . 

Clinical  Clinical 
Faculty  Faculty 


Technical 
Di  rectori 
^  E.E.G.  ^ 

Technical 
Director 
•CH.W.  • 

Clinical  Clinical 
Faculty  Faculty 


Instructor  Instructor 
Orthotics  Hospital 

Management 


Ancillary  Personnel  Approval  -  3101 

Each  school  must  obtain  prior  approval  of  the  Department  of  Oc- 
cupational Education  and  Technology  of  the  Texas  Education  Agency 
before  employing  individuals  as  administrators,  supervisors,  coun- 
selors, or  in  other  positions  if  any  part  of  their  salaries  is  to 
be  paid  from  funds  appropriated  for  vocational  education. 
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Qualifications  of  Local  Deans>  Directors  or  Supervisors  -  3120 


Deans,  Directors  or  Supervisors  of  Vocational  Education  shall 
hold  a  minimum  of  a  master's  degree  from  an  accredited  college 
or  university,  shall  have  at  least  3  years  of  successful  exper- 
ience in  business  or  industry,  and  shall  be  knowledgeable  in  and 
have  an  understanding  of  the  vocational  education  program  of  the 
state.    Deans,  Directors  or  Supervisors  of  Vocational  Education 
shall  also  have  at  least  three  years  of  teaching  or  administra- 
tive experience  in  vocational  education. 

These  are  the  qualifications  set  forth  by  the  TEA  for  Deans  of  Post- 
Secondary  Institutions  who  are  in  charge  of  all  the  vocational  education 
programs.    It  does  not  necessarily  have  to  apply  to  the  AHO  Department 
Chairman. 

Instructional  Personnel  Approval  -  3201 

Each  school  must  obtain  prior  approval  of  the  Department  of  Oc- 
cupational Education  and  Technology  of  the  Texas  Education  Agency 
before  employing  individuals  as  teachers  if  any  part  of  their  sa- 
laries is  to  be  paid  from  funds  appropriated  for  vocational  edu- 
cation.   This  requirement  applies  to  both  full-time  and  part-time 
teachers. 

Qualifications  of  Teachers  of  Health  Occupations  -  3230 

Teachers  of  other  health  occupations  shall  be  professionally  pre- 
pared in  the  occupational  area,  have  a  baccalaureate  degree  from 
a  recognized  college  or  university  with  not  less  than  two  years 
recent  successful  experience  beyond  basic  professional  education. 
They  shall  also  be  licensed  or  certified  by  the  recognized  licen- 
sing board  or  agency  of  Texas  or  by  an  organization  designated  by 
the  United  States  Commissioner  of  Education  as  a  nationally  re- 
cognized accrediting  agency  or  association  when  State  Licensure 
is  not  required. 

Experience  may  be  counted  in  lieu  of  a  baccalaureate  degree.  The 
applicant  will  be  evaluated  on  individual  merit  and  ability  when 
the  health  occupation  does  not  require  college  preparation. 

All  technical  directors  and  paid  instructional  personnel  have  received 
the  approval  of  the  TEA.    (See  Exhibit  4  and  Exhibit  5  for  a  sample  appli- 
cation and  letter  of  approval  respectively).    Those  in  the  clinical  setting 
who  are  faculty  without  salary  are  selected  utilizing  the  above  TEA  require- 
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mental  Technical  Directors  and  clinical  faculty  (training  spon- 
sors) and  communicate  to  them  the  policies  of  the  administra- 
ti  on . 

6.  To  assist  in  evaluation  of  instruction. 

7.  To  work  with  the  teaching  faculty  and  the  librarian  in  the  ac- 
quisition and  use  of  instructioiial  media  and  materials. 

8.  To  assist  In  recruiting  instructors. 

9.  To  assist  in  preparing  the  program  of  classes  and  final  examin- 
ation schedules. 

10.  To  assist  in  assigning  instructors  to  classes. 

11.  To  teach  clasiies  as  needed. 

12.  To  prepare  reports  as  requested. 

13.  To  assume  special  responsibilities  on  assignment  by  their  su- 
pervisors. 

Duties  of  Instructional  Personnel  -  3204 

1.  Working  with  guidance  counselors,  instructional  personnel 
may  interview  prospective  students  to  determine  their  inter- 
ests and  potential  to  profit  from  a  specific  instructional 
program. 

The  student  wishing  to  enter  AHO  must  have  an  interview  with  one  or 
more  faculty  members.    A  report  on  each  interview  is  made  by  the  faculty 
member.    This  report(s)  is  reviewed  at  the  time  the  student  is  evaluated 
for  acceptance  in  the  program.    Although  the  faculty  member  is  trained  in 
only  one  AHO  track,  the  interview  is  conducted  with  the  entire  program 
paramount,  and  no  preference  is  shown  except  perhaps  by  the  student. 

2.  Shall  carry  out  an  instructional  program  designed  to  develop 
vocational  skills,  technical  knowledge,  or  to  impart  other 
desirable  knowledge,  in  accordance  with  an  organized  course 
of  study  based  on  an  analysis  of  the  occupation  taught  or 
knowledge  needed  in  relation  to  the  occupation. 
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Using  the  requirement  of  Galveston  College  Associate  Degree  program 
and  the  standards  of  accrediting  professional  organizations,  the  Dean  of 
Occupational  Education  and  Departiiental  Chairman  design  the  course  of 
study  with  the  Technical  Director.    The  checks  and  balances  (student 
diaries  and  faculty  evaluations)  assure  the  student  of  quality  instruc- 
tion and  supervision. 

3.  May  provide  consultative  and/or  technical  assistance  or 
instruction  to  . . .  other  groups  in  the  service  area  of 
the  school . 

Time  is  a  factor  with  clinical  instructors  when  giving  consulting  or 
technical  assistance.    The  clinical  faculty  Is  part  of  the  Medical  Branch 
and  requests  must  be  channeled  through  administration,  since  many  such 
appeals  are  outstanding. 

4.  Shall  cooperate  with  guidance  and  counseling  officials  and 
local  employment  agencies  in  providing  siuch  data  and  infor- 
mation on  students  as  may  be  needed  in  the  occupational 
placement  of  graduates. 

Each  profession  has  its  own  methods  of  locating  and  placing  personnel. 
At  this  point  the  student  who  graduates  has  not  required  the  services  of 
a  local  employment  agency.    Should  this  occur,  it  is  reasonable  to  assume 
that  this  information  will  be  forthcoming. 

5.  Shall,  when  appropriate  to  the  occupation  or  program 
taught,  supervise  and  coordinate  the  practical  work 
experience  of  students  receiving  training. 

This  is  the  duty  of  the  Technical  Director  who  is  responsible  to  the 
Department  Chairman  for  this  part  of  the  program. 

6.  M.v  provide  leadership,  direction  and  supervision  to  voca- 
tional youth  organizations  which  may  be  operated  in  the 
school . 

The  Department  Chairman  serves  as  sponsor  of  the  Associated  Health 
Occupations  organization  at  Galveston  College.    Within  each  study  track 
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the  students  also  organize  into  groups  under  the  sponsorship  of  the  Tech- 
nical Director.    In  some  cases,  these  AHO  students  are  in  the  same  organ- 
ization as  those  students  studying  for  baccalaureate  degrees.    This  arrange- 
ment is  encouraging  since  it  helps  to  show  interaction  between  the  thera- 
pist and  the  assistant. 

Additionally,  the  responsibilities  of  instructors  (Technical  Direc- 
tors) at  Galveston  College  are  as  follows: 

1.  To  teach  assigned  classes  in  accordance  with  the  course  descrip- 
tion in  the  College  catalog  and  the  approved  course  outlines. 

2.  To  maintain  accurate  attendance  and  scholastic  records  and  to 
submit  reports  as  requested  by  College  officials. 

3.  To  maintain  office  hours  for  consultation  with  students. 

4.  To  attend  faculty  meetings  as  scheduled  by  College  officials. 

5.  To  participate  in  student  academic  advisement. 

6.  To  participate  in  the  student  activity  program. 

7.  To  participate  in  student  registration. 

8.  To  present  recommendations  to  the  College  concerning  improvement 
of  the  educational  program. 

9.  To  participate  in  the  overall  development  of  the  College. 

10.  To  participate  in  the  formulation  of  the  College  budget. 

11.  To  participate  in  College  planning. 

12.  To  enforce  rules  and  regulations  pertaining  to  use  of,  and  con- 
duct in,  their  assigned  classrooms. 

13.  To  assume  special  responsibilities  upon  assignment  by  the  College 
administration  or  Department  Chairman. 
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EXHIBIT  1 


HEALTH  OCCUPATION  SURVEY 
for 

THE  GALVESTON  COMMUNITY  COLLEGE 
and 

THE  GALVESTON  AREA 


PURPOSE  OF  THE  SURVEY: 

To  acquire  information  for: 

General  information  for  student  use  in  making  plans 
for  Occupational  Careers. 

Better  understanding  of  the  community  and  area  and 
its  occupational  needs  by  the  College. 

Improvements  of  existing  Health  and  Para-medical 
Programs. 

Justifying  the  structure  of  new  health  and  para- 
medical programs  to  meet  the  needs  of  the  students 
and  Health  Occupations. 
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GALVESTON  COMMUNITY  COLLEGE 
Paramedical  Admisory  Committee 

HEALTH  MANPOWER  SURVEY 

Confidential  Information:    To  be  used  by  Galveston  Community  College 

Staff  to  determine  Health  Manpower. 

1.    Hospital  or  institution:  Date 

Respondent:  Ti  tie 


2.    Population  of  Community:    Distance  from  Galveston 


'.i.  Census: 

Bed  Capacity:        ^  Out-Patient  Visits  per  Year 

Emergency  Room  Visits  per  Year:   

Planned  or  Projected  Increases: 

One  Year   

Five  Years  ^ 

Ten  Years 


4.  Method!:  of  Recruitment  of  Personnel:  

Where:   

5.  Planned  -  Projected  Development  or  Expansion  of  Hospital /Institution 

Departments: 

Department:    Date    Description 

of  Development-Expansion:  


6.    Most  Urgent  Personnel  Needs: 

Category    Approximate  Number 


7.    Recommendations  -  Comments  Regarding  Health  Manpower  Survey: 


8.    If  you  desire  a  compiled  result  of  the  Purvey,  please  indicate: 
Yes  No 
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HEALTH  MANPOWER  SURVEY 


Conf i  dent i  al  Inf ormati on : 


To  be  used  by  Galveston  Comnunity  College  to 
determine  health  occupational  programs. 


Occupational 
Category 


Total 

Presently 

Employed 


Immediate 

Employment 

Needs 


Projected 
Employee 
Needs 
12  mo  24  mo  36 


mo 


Nursing  service 

Professional  nurses 

LVN's  or  vocational  nurses 

Surgical  technical  aide 

Nursing  assi  stants 

Aides 5  orderlies 

Attendants 

Other 


Diagnostic  Services 

Medi cal  technologist 
Laboratory  assistants 
Cytotechnologi  sts 
Histologic  technicians 
EKG  technicians 
EEG  technicians 
Other 


Therapeutic  Services 

Occupational  therapi sts 
Occupational  therapy  assistants 
Occupational  therapy  aides 
Physical  therapists 
Physical  therapy  assistants 
Phybicdl  therapy  aides 
Social  workers 
Social  work  assistants 


Health  Manpower  survey 

Recreation  therapists 

Recreation  therapy  assistants 

Inhalation  therapists 

Inhalation  therapy  assistants 

Rehabilitation  Counselors 

Speech  pathologists  &  audiologists 

Prosthetics 

Orthotics  Technology 

Other 
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Total  Inmediate  Projected 

Occupati  onal  Presently         Empl oyment        Empl oyee 

Category  Employed  Needs  Needs 

12  mo  24  mo  36  mo 


Radiology 

Radiologic  technologists 
X-ray  assistants 
X-ray  aides 

Radiation  therapy  technologists 
Radiation  therapy  assistants 
Other 


Medical  Records 

Medical  record  librarians 
Medical  record  assistants 
Medical  record  aides 
Medical  secretaries 
Medical  assistants 
Medical  Records  typist 
Others 
Clerk  I 

Clerical  assistants 

Dietary 

Dietitians 

Food  service  managers 

Others 

Supervisors 

Head  Chef 

Baker 

Pharmacy 

Pharmacists 
Pharmacy  assistants 
Others 

Pharmacy  Technicians 

Dental 

Dentists 

Dental  assistants 
Dental  lab  technicians 
Dental  hygienist 
Others 


Clerical 

Medical  secretaries 
Clerks 

Receptionists 
Others 

Clerk  typist  llGS 
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Occupational 
Ca tegory 


Total 

Presently 

Employed 


Immediate 

Employment 

Needs 


Projected 

Employee 

Needs 


12  mo  24  mo  36  - 


Other  hospital  personnel 

Medi  cal  111  us  tra tor/photographer 
Mental  health  worker 
Medical  writer 
Public  information/ 

public  relations  officer 
Food  service  workers 
Laundry 
Housekeeping 
Maintenance 
All  others  not  listed 


Unit  Managers 
Unit  Clerks 


ERIC 


11G3 


-46- 


Spring,  1968 


EXHIBIT  2 


HEALTH  OCCUPATIONS  SURVEY 

conducted  by 

Galveston  Community  College 
and 

Galveston  Community  College  Advisory  Committee 

for 

Health  Occupations 


The  Health  Occupations  Survey  was  mailed  out  to  55  hospitals,  clinics  and 
nursing  homes  in  the  surrounding  area.    Only  15  per  cent  of  these  respon- 
ded to  th.e  survey.    Five  health  services  were  contacted  on  Galveston  Island, 
and  the  response  was  100  per  cent. 

The  survey  results  for  Galveston  Island  reflected  73  occupational  categories 
in  the  professional  health  and  allied  health  occupations.    Of  the  occupa- 
tional categories  listed,  the  four  year  professional  programs  will  not  be 
computed,  as  the  Community  College  is  only  interested  in  the  two  year  or 
less  than  two  year  terminal  type  program. 

A  need  was  indicated  for  only  nine  of  the  seventy-three  categories  listed 
on  the  survey,  and  only  those  results  are  shown: 

Galveston 


Occupational 
Category 


Professional  nurses 
LVN's 

Surgical  technical  aide 

Aides,  orderlies 

Laboratory  assistants 

Food  service  workers 

Laundry 

Housekeeping 

Maintenance 

Surrounding  area 

Professional  Nurses 
LVN's 

Surgical  technical  aides 
Aides,  orderlies 


Total 

Immediate 

Projected 

Presently 

Employee 

Empl oyee 

Employed 

Needs 

Needs 

12  mo 

24  mo 

36  1 

332 

104 

303 

280 

272 

294 

89 

302 

238 

268 

32 

3 

29 

34 

34 

429 

126 

214 

240 

180 

112 

6 

13 

5 

5 

202 

58 

50 

64 

70 

75 

21 

18 

30 

20 

237 

49 

25 

68 

30 

233 

34 

16 

46 

16 

136 

14 

19 

20 

15 

168 

23 

21 

25 

25 

6 

1 

2 

3 

3 

251 

7 

32 

39 

39 
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Occupational 
Category 


Laboratory  assistants 
Food  service  workers 
Laundry 
Housekeeping 
Maintenance 

Galveston  and  surrounding  area 

Professional  nurses 
LVN's 

Surgical  technical  aide 
Aides,  orderlies 
Laboratory  assistants 
Food  service  workers 
Laundry 
Housekeeping 
Maintenance 


Total 

Presently 

Employed 


Immedi 

Emp^ 

Nee 


jected 

loyee 

is 

,^  mo  24  mo  36  mo 


1 1 

1  1 

'3 
0 

0 

c 

■5 

81 

'3 
0 

C 

0/ 

c 

0 

c 

'X 

c 

3 

5 

8 

40 

1 

2 

468 

118 

321 

300 

287 

462 

112 

323 

313 

293 

38 

4 

31 

37 

37 

680 

133 

246 

279 

219 

123 

6 

16 

7 

Q 

283 

58 

53 

64 

75 

112 

21 

23 

32 

23 

285 

51 

28 

73 

38 

285 

35 

16 

46 

18 
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Submit  in  quadniDlicnte  to: 
Joseph  D.  Godscy,  Director 
EXHIBIT  3   .  Division  of  Post  Secondary 

Occupational  Education  and 
Technology 

Texas  Education  Agency 
Occupational  Education  and  Technology 
Austin,  Texas  78711 


APPLICATION  FOR  APPROVAL  OF  A  NEW  VOCATIONAL-TECHNICAL  PROGRAM 
Galveston  ColleQe  •  Galveston 


Post-Secondary  Institution  County 

Agriculture  [  ]  Office  Occupations  [  ] 

for  a  program  in          Homemaking                ^  [  ]  Tech:^ical  Education         [  ] 

Distribution  &  Marketing        [  ]  Industrial  Education        [  ] 

Health  Occupations  [X]  Community  Services  (  ] 

 Inhalation  Therapy    >  to  begin  operationSeptember  1st    .  1968 

Name  of  Program  (Welding,  LVl^l,  Electronics,  etc) 


Number  contact/credit  hours  per  student  for  total  program  requested    20.25  per 


mo. 


Length  of  program:     24   months/»»«^8««¥» .    Degree  or  certificate  conferred  or 

awarded  at  completion:      Associate  in  Applied  Science  Degree 


1.  Estimate  the  number  of  youth  and  adults  who  would  be  enrolled  in  the  program. 

15       Full-time  or  day  enrollment.   Part-time  or  night  enrollment. 

2,  What  method  was  used  in  determining  the  estimated  number  that  would  be  enrolled? 

Consultation  with  the  University  of  Texas  Medical  Branch  School  of  Allied  Health 

3*    Give  the  aims  and  objectives  of  the  proposed  training  program. 

To  train  individuals  to  enter  the  health  occupations  as  inhalation  therapists. 

A.    List  Advisory  Committee  consulted  ±rx  development  of  this  program. 

Name  Title  Company  or  Er>D lover 

Frank  Alvarez  Pulmonary  Technician  UofT  Med.  Br,  Galveston 

Dr,  Robert  Bing  Dr.  Allied  Helath  Programs  UofT  Med.  Br. .Galveston 

Ruth  Bender  Dir.  ADN  Program  ^  Galveston  College 

Dr.  J.O.  Ross  Dean  Galveston  College 

J.H.  Frazier  Dir.  of  Occupational  Ed.  Galveston  College 

'Gene  Moore  Dir.  of  Student  Personnel  Servs.    Galveston  College 
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5.    Has  there  been  a  recent  Texas  Education  Agency-assisted  occupational  survey  for  your 
school?    Yes   No  x 


6.    Has  the  Texas  Employment  Commission  conducted  a  manpower  forecast  in  the  area  served 
by  the  school?    Yes  No  y 


^1  in  either  the  survey  or  fore- 
ce  of  this  identification  in  a 
in  some  other  way  [for  example. 


1.    Has  training  offered  in  this  proposal  been  i^^  . 

cast  listed  above?    Yes  No     y    .     (In     le  al 

valid  survey  or  forecast,  has  need  been  esta. 
training  requested  by  specific  businesses  or  industry]?    If  so,  please  show  on  an 
attachment  how  this  need  was  established.)  Need  was  established  after  consultation  with 

St. Mary's  Hospital , U.S. Public  Helath  Hosp.S  UTMB  Hosp  at  Galveston  and  School  AHS. 
8*    Describe  briefly  the  facilities  and  equipment  that  are  or  will  be  made  available  for 
this  training.     Facilities  and  equipment  required  for  all  laboratory  work  will 

be  provided  by  the  University  of  Texas  Medical  Branch  at  Galveston,  Texas,  and 

classrooms  by  Galveston  College. 


9.    Estimate  of  cost: 


Instructional  cost  first  year  (f^jtU'^e  COSt  $8,4^10) 
Cost  of  major  and  minor  equipment, 

and  supplies  (attach  list  with 

realistic  per  item  estimate) 
Supervision  and  administration 

(if  part-time  supervisor  is  to 
be  used) 


$ijnn  nn 


No  cost  for  1st  Vr.  operation 
No  cost  for  1st  yr.  operation 


TOTAL 


$1,100.00 


10«  Attachments: 

a.  The  proposed  vocational  course  of  study,  or 

b.  The  proposed  curriculum  with  a  description  of  each  course  for  which'^reimbursement 
will  be  requested.       Attachment  "A":  Curriculum  Outline  and  Course  Descriptions 

Funds  for  the  operation  of  this  program  are  provided  in  the  state  appropriation  for  the 
local  education  agency  and  from  contingency  funds  which  may  be  available. 


Date  of  Application 


Recommended  for  Approval 


Approved  for  State  Board 


July  10th 


,  1968 


M.  M.  Plexco 


President 


Director,  Division  of  Post  Secondary 
Occupational  Education"  and  Technology 


Associate  Commissioner  for 
Occupational  Education  and  Technology 
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ATiACHMENT  "A 


INHALATION  THERAPY  TECHNOLOGY 


First  Semester 


Second  Semester 


,ar 


Engl.  131  Composition  and  Grammar  3-0  3 

Biol.  143  Anatomy  and  Physiology  3-3  4 

AHS     131  Introduction  to  Patient  Care  3-0  3 

AHS     161  Introduction  to  Allied  Health  5-6  6 

Sciences 


16 


Engl. 

Biol. 

AHS 

Sv.SC, 

I.T. 


132 
131 
132 
131 
141 


Summer  School 


I.T. 

Soc. 


164 
131 


Composition  and  Rhetoric 
Microbiology 
Advanced  Patient  Cere 
Survey  of  Physical  Science 
Pulmonary  Therapy  Funaamentals  I 


Pulmonary  Therapy  Fundamentals  II 
Intro  to  Sociology 


3-0 
3-0 
3-0 
3-0 

3-6 


2-  30 

3-  0 


3 
3 
3 
3 

_4_ 
16 


6 
3 


Second  Year 


First  Semester 


Psyc. 
I.T. 
I.T. 
I.T. 


131 
241 
243 
246 


Introduction  to  Psychology 
Pulmonary  Therapy  Principles 
Pulmonary  Therapy  Techniques 
Clinical  Application  I 


3-0 
1-8 
1-8 

1-8 


3 
4 
4 

_4_ 
15 


id 

ERIC 
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J  ec  on dSemeste  r 


Govt.  131  Sur, ay  of  Government  3-0  3 

I.T.    242  PulRionary  Therapy  Principles  II                1-8  4 

I.T.    244  Pulmonary  Therapy  Techniques  II                1-8  4 

247  Clinical  Application  II  1-8  4 

15 

Summer  School 


I.T.    264  Clinical  Practice  2-30 


•52- 


lies 


ALLIED  HEALTH  SCIENCE  COURSES 


AHS  131         INTRODUCTION  TO  PATIENT  CARE 

Definition  of  patient  care  and  how  it  is  provided;  the 
patient-centered  therapeutic  environment;  the  establishment  of  a  thera- 
peutic relationship;  basic  fundamentals  of  patient  care. 

Credit  Hours  3 

AHS    132       ADVANCED  PATIENT  CARE 

Basic  patient  care  in  common  conditions;  variations  in  pa- 
tient needs  relative  to  age  and  mental  status;  affecting  the  team  rela- 
tionship. 

Credit  Hours  3 
AHS    161       INTRODUCTION  TO  ASSOCIATED  HEALTH  SCIENCES 

Orientation  to  hospitals  and  health  care  concepts;  history, 
philosophy  and  scope  of  disciplines  being  considered;  other  health  care 
professions;  ethics  and  professional  responsibilities;  legalities;  other 
community  agencies;  assistant's  role;  overview  of  future  plans;  team  con- 
cepts; medical  terminology. 

Credit  Hours  6 

AHS    162       HEALTH  CONCEPTS. WITH  CLINICAL  PRACTICE 

Normal  physical  growth  and  development;  normal  personality 
development;  medical  aspects  of  physical  and  psycho-social  dysfunction; 
emergency  care  (first  aid);  safety  precautions;  team  concepts;  the  com- 
munity's role  in  health  and  disease;  clinical  practice  to  include  clini- 
cal conditions,  how  to  observe;  skill  instruction  in  major  media;  prac- 
tical experience  in  clinical  work. 

Credit  Hours  6 

SV  SC  131      SURVEY  OF  PHYSICAL  SCIENCES 

Understanding  the  physical  world;  basic  theories  and  princi- 
ples; basic  physics  and  chemistry,  mechanics;  temperature,  sound,  elec- 
tricity and  light;  chemical  change;  classification;  inorganic  and  life 
chemistry;  mathematics,  including  basic  algebra  and  trigonometry;  the 
exponential  system. 

Credit  Hours  3 
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IT    141         PULMONARY  THERAPY  FUNDAMENTALS  I 


Cerebrospinal  stimulants,  depressants;  adrenergic  drugs; 
pathophysiological  basis  for  humidifi cation  and  aerosol  therapy;  physi- 
cal factors  of  deposition;  methods  of  production  of  aerosols  and  humidi- 
fications;  administration  of  humidity  and  aerosol  therapy;  specific  clin- 
ical problems. 

Credit  Hours  4 

IT   164        PULMONARY  THERAPY  FUNDAMENTALS  II 

Mechanics  of  respiration;  central  chemical  regulation  physio- 
logical basis  for  oxygen;  carbon  dioxide  and  helium  therapy;  diagnostic 
procedures;  complications  of  airway  maintenance;  gases  supply  systems; 
flow  regulating  apparatus;  analysis  of  gases;  specific  clinical  problems; 
beginning  practical  experience  in  the  inhalation  therapy  clinic. 

Credit  Hours  6 

IT    241         PULMONARY  THERAPY  PRINCIPLES  I 

Respiratory  mechanics  in  resuscitation;  pulmonary  and  systemic 
circulation  in  resuscitation;  cardiopulmonary  resuscitation;  techniques  for 
use  of  IPBM  apparatus;  physiotherapy  (respiratory);  hazards  to  IPPB  therapy; 
special  conditions  and  specific  therapy. 

Credit  Hours  4 

IT    243        PULMONARY  THERAPY  TECHNIQUES  I 

Control  ventilation;  controlled  versus  assisted  ventilation; 
ventilators  classifications;  techniques  in  clinical  application;  respira- 
tory acidosis  and  alkalosis;  methods  of  blood-gases  analysis;  physiologi- 
cal basis  for  spiromet>-y;  techniques  in  use  for  spirometry;  equipment; 
application  and  interpretations. 

Credit  Hours  4 

IT    246        CLINICAL  APPLICATION  I 

Cleaning  and  sterilizing  agents;  cleaning  and  steril ization^ 
of  pulmonary  therapy  equipment;  electrical  principals,  mechanical  princi- 
pals; maintenance  and  repair  of  pulmonary  therapy  equipment;  communication 
skills;  basic  record  keeping;  ethics;  the  role  of  the  PT  assistant  and  his 
relationship  to  the  profession. 

Credit  Hours  4 


IT    242        PULMONARY  THERAPY  PRINCIPLES  II 


Symptoms  and  signs  of  respiratory  diseases;  history  assess- 
ment; physical  examination;  radiological  assessment;  clinical-pathological 
assessment;  pulmonary  functional  assessment;  bronchial  diseases:  nnimon 
ary  vascular  diseases;  cardio-respiratory  insufficienrv  ,  :,Lic'.<on  tech 
nique;  chest  drainage;  methods  and  therapeutic  hypothermia;  techniques  of 
electi'Ocardiagram  and  interpretations. 

Credit  Hours  4 

IT    244        PULMONARY  THERAPY  TECHNIQUES  II 

Organization  in  emergencies^  clinical  evaluation;  pharmocology; 
oxygen  therapy;  tracheotomy;    ventilaticm;  patfent  care;  complications  of 
pregnancy  and  delivery  relation  to  pulmonary  thierapy;  pathophysiology  of 
the  cardiopulmonary  system  in  fetus,  newborn,  and  adolescent;  respiratory 
problems  and  therapy  for  newborns  and  adolescerrts. 

Credit  Hours  4 

IT    247        CLINICAL  APPLICATION  II 

Preoperative  and  postoperative  pulmonary  therapy  care;  effects 
of  anesthetics  on  respiration;  pulmonary  cmnpl i cations  postoperative  and 
therapy;  specific  care  in  general;  thoractic  and  neurological  postoperative 
patients;  clinical  applications. 

Credit  Hours  4 

IT    264        CLINICAL  PRACTICE 

Therapeutic  exercise  for  specific  patient  problems;  massage; 
practical  experience  in  specialized  areas;  techniques  of  teaching;  ele- 
ments of  supervision;  physical  patient  management;  body  mechanics;  care 
of  equipment. 

Credit  Hours  6 
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July  19th,  1968 


^r.  Joe  Godsey,  Director 

Post  Secondary  Program  Development 

Texas  Education  Agency 

Austin,  Texas  787T1 

Re:    New  Programs  in  Health  Occupations 
Dear  Mr.  Godsey: 

Enclosed  are  the  five  new  Health  Occupations,  Para-medical  programs. 
These  pmograms  are  included  in  our  annual  contract  as  we  discussed. 
Regarding  item  nine  of  the  contract,  the  '68-'69  instructional  cost 
will  be  as  shown,,  as  we  have  included  the  future  instructional  cost. 

0ur  plan  for  the  first  year  is  to  limit  enrollment  to  30  students. 
For  the  future,  we  hope  to  develop  a  complete  core  curriculum  for 
health  and  para-medical  programs  as  we  anticipate  our  enrollment  in 
the  health  areas  to  increase  10  to  20  per  cent  per  annum  for  the 
next  several  years.    In  fact,  we  estimate  a  total  enrollment  in  all 
health  programs  to  reach  approximately  350  plus  by  '69-* 70.  Other 
programs  are  now  being  planned  for  next  year  and  the  future. 

If  further  information  is  needed  regarding  these  five  programs, 
please  call  on  us. 

Sincerely, 


J.  ^.  FRAZIER 
Director  of  Occupational  Education 


JHF:bn 

CC:    Mr.  Plexco 
HDr,  Ross 
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jr^XiLgL! "  te  f  e  s  t 

Secondary 

Post^Sccondary 
Assijgnmen t  Interest 

Teacher 

Supervisor 

(Counselor 

Administrator 
Area  of  Interest 


( 


(  Subject  or  Pro^^rarn  ) 


^VH'BIT  4 

H    ATION  AGHNCY 
DEPARTMEM  OF  OCC  TPATIONAL  EDl'CATION 
AND  TECHNOLOGY 
201  East  11  th  Street 
Austin,  Texas  78701 


Statement  of  Qualifications 


Attach 
Picture 
Here 


I.asi  Name 


First  N'ame 


Middle  Initial 


Social  Security  Sum  her 


Street  Address  piK/  cT^I  

'^^^f^  /jp  Code 

American  Citizen:   Ves  No  Male  Female   Married  Other 


Phone  \ufnher 


iXuc  of  Birth: 


Exact  position  for  which  you  wish  to  qualify: 


Name  of  occupation  in  which  you  have  had  most  experience:  

Docs  t..is  occupation  require  a  lice  nse  or  registration?  If  so,  give  name  cf  license  or  registration,  number,  and 

State:  


(  Teacher,  N'ursc,  Master  Plumber,  Etc.  ) 
Wa^ze-  earning  cxpciicnce  in  occupational  field  for  which  application  is  being  made: 


leaching  Experience:     In  field  for  which  application  is  made. 


years.   In  other  fields 


years,    Attach  a 


copy  oi  Teacher  Service  Record,  TEA  Form  FINANCE  076  (Revised  '63). 
I\Hucation:   High  School  Attended: 


N'ame  of  School 


t  ity 


State 


9. 
10. 


Did  vou  Graduate?. 


.When?. 


Traclc  School,  College  or  Eniversity  Attended 


Dates 


Semester  Mrs. 
Completed 


Degree-Date 


11.  Bachelor*  s  Degree:  Major. 

12.  Master*  s  Degree:  Niajor^ 

13.  Doctor' s  Degree:  Majot. 


Minor 
Minor. 
Minor . 


(Attach  transcript  of  all  college  work  completed.  ) 
14.  If  a  member  of  a  labor,  technic£^.l,  civic,  professional,  or  other  organization  indicate  names: 


15.  Describe  experiences  with  young  people  in  clubs,  such  as  Y.M.C.A.,  church,  scouting,  etc.,:, 
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TEACHING  CERTIFICATES  HELD 


Kej^ular  ^  — = — ==_  —  — ■  — - — 

List  Ail  Certificates  Other  Than  Vocational  Certificate  Number 

Vocational  Subject  Kind 


Date  Issued  Temp»  or  Perm.  Certificate  Number 

NOTARY*S  ACKNOWLEDGMENT 

State  of  Texas 

  County 

 ,  sveftr  that  (I)  the  above  information  is  to  the  best  of  my 

(Name  in  Full )  «        •  •       i  • 

knowledj^e  a  true  statement  of  facts  c  oicerning  date  and  place  of  birth,  education,  occupational  experience  and  teaching 

experience;  (2)  I  understand  any  deficiency  found  in  this  Statement  of  Qualifications  may  disqualify  me  for  consideration 
as  a  vocational  teacher  in  a  public  school  or  junior  college;  and  (3)  I  understand  that  one  requirement  for  Vocational- 
Technical  Teachers  is  to  complete  specialized  teacher-training  courses  at  an  approved  educational  institution,  or 
workshops  conducted  or  sponsored  by  the  Texas  Education  Agency. 


Signed . 


(  Name  in  Full  ) 
Sworn  to  mc  this  day  of 

—  ,  19   Notary  Public 


TO  BE  CO^APLETED  BY  EMPLOYING  WST/Tl/T/ON  • 


If  approved  by  the  Texas  Education  Agency,  this  applicant  will  be  considered  for  employment  in  the  position  for  which 
approved.  Employment  to  begin   

Date  Signature  of  


Local  Administrator  of  Vocational-Technical  Programs,  Superincendenc  of  Schools, 
President  of  Junior  College. 


00  NOT  FILL  IN  BELOW  THIS  LINE  • 


Name  of  employing  institution 


Considering  personal  characteristics,  occupational  experience,  educational  attainment,  and  other  factors,  indicate  your 
evaluation  of  this  person  to  become  a  successful  vocational  education  teacher: 


(1)  Above  Average _ 
(3)  Below  Average 


.(2)  Average 


.(4)  Very  Poor_ 


Signed 


RECORD  OF  EXAMINATION 


Examining  Committee 


PRACTICAL 
TECHNICAL 
REMARKS  — 


(Committet  Chairman  or  Intervieweri 


Results  of  Examination 


Statt  Satisfactory  or  Unsatisfactory 


State  Satisfactory  or  Unsatisfactory 


Date 


Approved  hy 


ERIC 


Vo  rati  oral  Program  Director  of  TEA 
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EXHIBIT  5 


Texas  Education  Agency  201  Ea^  Eleventh  street 

Austin,  Texas 

•  STATE  BOARD  OF  EDUCATION  78701 
•  STATE  COMMISSIONER  OF  EDUCATION 
•  STATE  DEPARTMENT  OF  EDUCATION 


Re: 


Position: 


Dear  Sir: 


A  Statement  of  Qualifications  for  the  above  named  person  has  been  received 
and  processed. 


□ 
□ 


The  individual  meets  all  the  requirements  established  for  this 
position  by  the  State  Plan  for  Vocational  Education  and  is  approved. 

The  individual  does  not  meet  all  of  the  requirements  established  for 
this  position  by  the  State  Plan  for  Vocational  Education.  Subsequent 
approval  will  be  contingent  on  the  person's 

j     I  Securing  additional  acceptable  work  experience. 

I      [  Securing  additional  acceptable  formal  education. 


□ 


Other 


□ 
□ 


The  person  does  not  meet  the  requirements  established  for  the  position 
by  the  State  Plan  ^vr  Vocational  Education  and  is  not  approved. 


Sincere ly , 

Elbert  M.  Marcom,  Director 
Health  Occupations  Education 


CHAPTER  3 
THE  CORE  YEAR 

The  Associated  Health  Occupations  Program  was  founded  with  the  idea 
that  several  students  in  different  fields  of  health  care  study  could  come 
together  for  common  classes  in  related  subjects.    This  would  eliminate 
duplication  of  teaching  in  the  separate  fields  as  well  as  to  satisfy  mini- 
mum enrollment  requirements  for  academic  courses  at  Galveston  College. 

These  common  courses  or  the  core  curriculum  has  been  carefully  de- 
signed to  offer  the  student  the  opportunity  to  investigate  the  fields  of 
health  care  available  1n  the  AHO  program,  to  give  the  student  a  basic  health 
care  background  so  he  can  interrelate  with  professionals  for  a  more  reward- 
ing learning  experience,  and  to  expose  the  student  to  the  psychological  and 
sociological  factors  which  are  prevalent  whenever  there  is  illness. 

Included  in  the  core  curriculum  are  those  courses  required  for  grad- 
uation from  Galveston  College.    The  flexibility  of  the  AHO  program  permits 
the  student  to  decide  his  future  and  establish  his  degree  plan  for  an  As- 
sociate in  Arts  (A. A.)  Associate  in  Sciences  (A.S.)  or  Associate  in  Applied 
Science  (A. A.S.)  degree.  Counseling  before  and  during  the  student's  tenure 
helps  him  to  choose  his  individual  route.    The  A. A.  and  A.S.  degrees  are 
for  those  students  wishing  to  continue  their  education  beyond  the  junior 
college  level  and  require  courses  which  are  transferrable  to  other  Insti- 
tutions.   Although  additional  time  may  have  to  be  invested  toward  the  A. A. 
degree,  it  is  still  conceivable  that  the  student  can  graduate  after  an  ad- 
ditional  summer  or  one  more  semester.    The  same  is  true  of  the  A.S.  degree; 
however,  there  is  one  free  semester  during  the  summer  that  the  student  could 
possibly  complete  the  additional  requirements. 


The  Associate  in  Applied  Science  degree  is  the  curriculum  the  AHO  pro- 
gram generally  follows,  and  this  plan  will  be  used  in  discussions  of  the 
core  year. 

The  three  plans  and  required  semester  credit  hours,  contained  in  AHO 
are  shown  as  follows: 

Associate  in  Arts 


Engl ish 

American  History 
Government 
Foreign  Language 
Natural  Science 
Mathematics 
Physical  Ed 
Elective 


English 

Engineering  Majors 

American  History 
Government 
Natural  Science 
Mathematics 
Physical  Ed 
Electives 


6  composition  and  rhetoric 

6  literature 

6 

6 

14 

16  or  8  and 
6 
2 

6  -  8 


Associate  in  Science 


6  composition  and  rhetoric 
6  literature 

3  composition  and  rhetoric 

3  literature 

6 

6 

8 

6 

2 

24 


AHO 
6* 

6 

16** 

2 
8 


AHO 

6 
3 

3* 

6 
8 

2 

24 


NEEDS 


6 
6 

14 


26  hours 

NEEDS 
6 
6 
3 


1 5  hours 


*      students  may  take  the  second  semester  of  composition  and  rhetoric  or 
literature  instead  of  technical  writing. 

**     depending  upon  study  track  this  can  be  fulfilled  since  there  are  15 
hours  in  natural  science  and  6  hours  in  math  offered. 
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Associate  in  Applied  Science 

AHO 

Communications  6  6 

Government  233  or  3  or 

Govt.  231  &  232  6 

The  core  courses  also  serve  to  satisfy  some  requirements  for  certi- 
fication by  national  agencies  which  govern  professions  of  physical  therapy, 
occupational  therapy,  radiologic  technology  and  inhalation  therapy  (the 
other  study  tracks  do  not  have  national  certification  requirements).  When 
the  certification  requirements  are  listed  side  by  side,  the  similarities 
are  show  bel ow: 

Physical  Occupational  Radiologic  Inhalation 
Therapy  Therapy  Technology  Therapy 

Orientation  x  x  x 

Administration  x  x 

Ethics  XXX 
Anatomy  and 

Physiology  x  x  x  x 

Emergency  Care  x 

Nursing  Procedures  x  x 

Terminology  x 
Psychology  x  x  x 

Sociology  x 

Because  all  these  subjects  would  tend  to  "round  out"  the  student's 
abilities  and  knowledge  for  a  health  care  employment,  it  was  decided  to  in- 
corporate these  requirements  into  the  core  curriculum  and  these  courses  are 
shown  below: 

COURSE  SUBJECT 

AHO  141  -  Interdisciplinary  Health  Concepts  -        (Orientation,  Adminis- 
Introduction  to  Health  Occupations  tration  and  Ethics) 

AHO  132  -  Interdisciplinary  Health  Practices  -       (Orientation,  Adminis- 
Specialized  Clerkships  tration  and  Ethics) 
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COURSE  SUBJECT 

AHO  143  -  Interdisciplinary  Health  Concepts  (Emergency  Care,  Nursing 

Procedures,  Terminology) 

AHO  134  -  Interdisciplinary  Health  Practices 

BIO  143  -  Anatoiny  and  Physiology  (Anatomy  and  Physiology) 

BIO  144 

PSY  131  -  Introduction  to  Psychology  (Psychology) 
SOC  131  -  Introduction  to  Sociology  (Sociology) 
Therefore,  the  core  curriculum  is  as  follows: 

Core  Curriculum  Outline 

First  Semester 

AHO  141        Interdisciplinary  Health  Concepts  -  Introduction  to  Health 

Occupations 

AHO  132        Interdisciplinary  Health  Practices  -  Specialized  Clerkships 
BIO  143        Anatorny  and  Physiology 
ENG  131        Composition  and  Grammar 
SOC  131         Introduction  to  Sociology 

Second  Semester 

AHO  143        Interdisciplinary  Health  Concepts 

AHO  134        Interdisciplinary  Health  Practices  -  Introduction  to  Patient 

Care 

BIO  144        Anatony  and  Physiology 

COMM  132      Technical  Communications    (or  ENG  132) 

PSYC  131       Introduction  to  Psychology 

First  Summer  Session 

Option  courses  J  make-up  or  courses  toward  A. A.  or  A.S.  degrees,  or  free 
time. 


118? 
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Second  Summer  Session 

AHO  155        Applied  Health  Concepts  in  Practice 

SECOND  YEAR 

First  Semester 

GOVT  322      Survey  of  American  and  Texas  Government  and  Constitution 

Study  tracks  also  require  other  college  courses.    These  are 
listed  as  option  courses  since  they  are  specifically  for  one  or  more  areas 
and  cannot  be  considered  as  a  requirement  for  the  general  health  care  know- 
ledge of  all  students. 

Option  courses  are: 

College  Algebra  141  or  Business  Mathematics  133 

Psychology  231,  Child  Rrowth  and  Development 

Chemistry  141  or  Physical  Science  231  and  232,  Physical  Science 
for  Health  Occupations 

Biomedical  Physics  231  and  232 

Microbiology  135 

Psychology  232,  Social  Psychology  or  as  specified  by  the  indi- 
vidual study  track 

General  Courses 

All  courses  with  the  exception  of  the  AHO  courses,  are  taught  at  Gal- 
veston College  as  part  of  the  general  curriculum  offerings  of  the  institu- 
tion.   With  the  structuring  of  the  AHO  courses  which  are  Monday,  Wednesday, 
and  Friday,  1-4  p.m.  at  the  Medical  Branch,  most  of  the  students  have  the 
same  class  schedules;  however,  they  are  not  required  to  attend  the  same 
classes  at  the  college. 
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Almost  half  the  AHO  students  enrolled  in  the  program  since  its  begin- 
ning had  taken  previous  college  courses,  and  if  they  had  already  taken 
courses  comparable  to  those  required,  these  student  either  took  other 
courses  toward  the  A. A.  or  A.S.  degrees  or  none  in  addition. 

To  satisfy  the  requirements  for  national  certification,  the  AHO  de- 
partment chairman  checks  with  the  instructors  of  the  general  courses  to  be 
certain  the  subjects  needed  by  the  students  are  covered  in  the  courses. 
National  standards  require  that  course  syllabi  be  submitted  with  survey 
material  compiled  for  acceptance  of  an  accredited  teaching  facility. 

Since  every  national  certifying  association  requires  Anatomy  and  Phy- 
siology, the  course  syllabi  are  shown  in  Exhibits  1  and  2. 

AHO  COURSES 

FIRST  SEMESTER 

The  first  semester  of  AHO  courses  is  designed  to  acquaint  the  student 
to  the  world  of  health  care  and  to  give  him  an  idea  of  what  his  profession 
of  choice  win  involve.    The  courses,  AHO  141  and  AHO  132  are  given  con- 
currently, MWF,  1-4  p.m. 

The  courses  are  divided  into  lecture  (AHO  141)  and  laboratory  or  clerk- 
ships (AHO  132)  (Exhibit  3  &  4).    Although  the  course  cor+.ent  has  been  ba- 
sically the  same,  the  presentation  of  the  material  and  related  clerkships 
have  been  changed. 

The  students  were  the  ones  to  alter  the  presentation  of  the  subject 
matter.    Their  input  into  the  program  is  welcomed  by  the  faculty,  and  when- 
ever deemed  pertinent,  the  faculty  adjusts  to  student  desires. 

In  1968,  the  students  were  in  classroom  lectures  for  the  entire  first 
semester  and  the  first  part  of  the  second.    At  the  end  of  the  second  semes- 
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ter,  they  rotated  in  the  various  departments.    The  students  wanted  to  get 
"where  the  action  was"  earlier.    Some  showed  disenchantment  with  the  pro- 
gram  because  they  were  not  certain  wnat  they  wanted  to  do  or  be,  and  they 
had  to  go  two  semesters  to  have  a  first-hand  learning  experience  in  the 
hospital  setting. 

The  courses  were  restructured,  and  in  19d9  and  1970,  the  courses  were 
divided;  the  first  part  of  the  semester  were  the  lectures  and  the  last 
eight  weeks  were  the  clerkships.    This  proved  more  successful;  however, 
there  was  another  factor  which  again  changed  the  courses       the  medical 
facility  itself. 

The  AHO  program  enjoys  the  distinction  of  having  heads  of  departrrients 
and  hospital  administration  willing  to  participate  in  the  lectures  and 
clerkships.    It  was  felt;  however,  that  the  rotation  coming  during  the  last 
eight  weeks  put  an  undue  strain  on  the  department,  (after  all,  it  primar- 
ily functions  to  help  the  sick)  because  employees  were  having  to  spend  ci^n- 
siderable  time  with  small  AHO  groups  for  almost  two  months. 

The  faculty  then  developed  the  plan  whereby  all  the  students  would 
only  spend  two  weeks  with  a  department  —  generally  the  first  week  the 
students  hear  lectures  about  the  profession  and  the  second  week,  they  are 
taken  directly  into  the  clinic  to  see  the  correlation  between  what  was  said 
in  lecture  and  what  they  experienced  in  the  clinics.    The  students  go  into 
the  clinical  situation  in  small  groups  or  a  student  is  individually  assigned 
to  be  with  one  of  the  professionals.    They  are  rotated  through  the  depart- 
ment so  all  achieve  the  same  type  orientation.  (Exhibit  5) 

Now,  the  departments  use  this  opportunity  to  demonstrate  the  students 
on  their  professions  and  spend  more  time  planning  the  two-week  clinical 

ERLC  ^^^^^ 

™"  -69- 


experience,  the  lectures  and  clerkships  are  better  related,  and  the  student 
achieves  an  immediate  overview  of  the  work  of  each  department.    At  the  end 
of  each  department's  segment,  the  students  are  tested  on  what  they  have 
learned  and  experienced. 

Too  often  the  students  complain  that  they  are  not  given  enough  time 
in  the  clinics.    They  are  intensely  interested  in  the  application  of  these 
professions.    When  a  student  desires  to  visit  a  clinic  in  which  he  is  in- 
terested, additional  time  may  be  given  to  him,  usually  during  the  Christ- 
mas holidays.    The  students  are  made  to  feel  that  they  are  important  and 
that  their  choice  of  a  study  track  is  important.    In  this  way,  the  student 
is  able  to  feel  that  being  sent  from  clinical  area  to  another  clinical  area 
is  not  the  only  contact  he  will  have  until  he  begins  his  study  track  work. 
Also,  the  faculty  gains  a  better  insight  into  the  abilities  and  tempera- 
ment of  the  student  with  this  more  personalized  visit.    That  the  students 
do  not  spend  enough  time  in  the  clinics  is  advantageous.    The  time  span  is 
long  enough  to  get  the  idea  of  the  clinical  situation  to  the  student  and 
rarely  is  long  enough  to  bore  any  student  who  is  not  interested  in  the  area. 

The  faculty  still  has  this  restructuring  under  study  and  will  not  make 
a  determination  as  to  its  permanence  until  possibly  late  spring  when  the 
students  will  have  had  the  opportunity  to  show  how  they  relate  the  know- 
ledge they  gained  during  the  first  semester. 

There  is  a  great  amount  of  participation  in  this  first  year  by  admin- 
istrators, department  heads  and  the  professionals  under  them,  and  by  the 
AHO  instructor.    This  gives  the  student  thi5  opportunity  early  in  his 
schooling  to  make  observations  of  people  and  surroundings  and  to  begin 
writing  "reports"  which  he  will  probably  be  required  to  do  the  rest  of 
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*•  is  wor  ,ing  lire. 

M  trie  enc  of  each  time  period  with  a  department,  the  students  write 
Reaction  Papers  (Exhibit  6).    They  are  warned  not  to  use  words  as  "nice" 
and  'wcnderful"  and  not  to  answer  questions  with  a  "yes"  or  a  "no".  They 
may  eitier  answer  the  questions  individually  or  write  a  report  which  in- 
corporates a'l  the  points.    The  AHO  instructor  is  then  able  to  determine 
if  the  .  .udents  learned  anything  from  the  lectures,  if  they  found  fault 
with  the  lecturers,  and  when  in  clinical  situations,  did  they  observe  what 
they  expected  to  see  or  did  they  find  out  that  things  were  different. 

Clinical  situations  are  unpredictable.    Some  days  a  department  may  be 
swamped  with  work  and  other  days  they  will  have  slack  time.    Students  are 
not  promised  that  they  will  see  anything  because  one  cannot  be  sure  just 
what  will  be  happening  or  scheduled.    As  stated,  previously,  the  clinical 
departments  are  there  to  serve  the  patient  and  the  physician.    When  a  stu- 
dent goes  into  a  study  track  he  will  be  certain  of  experiencing  situations, 
but  as  observers,  the  AHO  students  are  only  able  to  see  what  happens  to 
be  scheduled  as  part  of  the  hospital  procedure  during  their  class  time. 
Two  reaction  papers  covering  the  same  lectures  and  clinical  experience  are 
given  in  Exhibits  7  &  8.    It  is  apparent  they  are  individual  opinions. 

The  reaction  papers  serve  to  record  the  progress  of  a  student's  skills 
in  observation.  The  more  mature  student  will  describe  the  surroundings  and 
his  relation  with  other  people,  the  less  mature  student  may  also  report 
on  his  feelings,  stressing  how  he  was  treated.  The  reaction  papers  are 
kept  by  the  AHO  Chairman  and  are  used  at  the  end  of  the  second  semester 
to  assist  the  technical  director  of  a  department  in. choosing  candidates 
for  his  study  track. 


At  the  end  of  the  first  semester,  the  student  is  asked  to  make  a  ten- 
tative decision  on  his  choice  of  a  study  track.    This  decision  is  in  no 
way  binding.    It  serves  as  a  guide  for  the  fdCuUy  to  determine  the  pos- 
sible make-up  of  the  study  tracks  for  the  next  year.    Also,  some  students 
are  allowed  to  enter  the  program  at  the  beginning  of  the  second  semester. 
They  are  called  "Alternates"  and  enter  the  program  with  a  definite  field 
in  mind,  one  which  is  indicated  to  have  openings.    Should  the  alternate 
wish  to  enter  a  study  track  at  the  end  of  the  semester  other  than  the  one 
he  indicated,  he  may  do  so  if  there  is  an  opening. 

The  alternates  have  missed  the  first  two  AHO  courses  and  are  required 
to  make  them  up  by  a  challenge  examination  which  is  given  between  the 
first  and  second  semesters  of  the  following  year. 

The  faculty  had  determined  that  alternates  operate  under  a  slight  dis- 
advantage.   The  two-year  course  is  so  structured  that  very  little  time  is 
available  for  make-up  work.    Therefore,  students  have  to  double  up  or  take 
an  extra  semester  or  courses.    There  have  been  eighteen  students  who  were 
alternates.    Ten  of  these  students  have  been  successful  in  the  program,  one 
having  graduated;  one  has  completed  AHO  course  work  and  needs  to  complete 
courses  at  Gc\lveston  College,  and  of  the  seven  who  have  dropped  out  of  AHO, 
all  but  one  did  so  after  the  first  semester,  the  other  going  for  one  sum- 
mer.   Of  those  who  do  succeed,  the  faculty  does  not  see  any  real  difference 
in  their  work  and  ability  to  adjust  to  demands  of  clinical  studies. 

SECOND  SEMESTER 

The  second  semester  the  AHO  courses  are  structured  to  lay  a  firm 
foundation  in  health  care-giving.    The  student  learns    about  the  nature 
and  temperament  of  the  sick,  how  he  will  fit  into  the  total  health  care 
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team  concept,  and  will  gain  a  basic  knowledge  of  medical  terminology. 

The  two  courses  are  taught  concurrently  again,  Monday,  Wednesday  and 
Friday,  1-4  p.m.    They  also  ars  taught  at  the  Medical  Branch  because  lec- 
turers are  drawn  from  the  hospital  personnel.    The  lectures  consist  of 
guest  speakers,  training  films,  and  clinical  visitations  as  well  as  the 
regular  classroom  work. 

Although  didactic  study  is  important  during  this  semester,  the  pri- 
mary objective  of  the  courses  is  to  turn  out  individuals  who  have  a  basic 
knowledge  and  understanding  of  working  together  —  students  who  are  able 
to  recognize  personality  and  character  traits  not  only  of  the  patient  but 
also  of  peers  and  supervisors.    The  students  learn  through  applied  group 
dynamics. 
Nursing 

The  faculty  believes  that  fundamental  nursing  knowledge  and  abilities 
are  important  for  an  AriO  student  to  take  his  place  with  the  health  care 
team.    Therefore,  a  third  of  the  semester  is  devoted  to  this  all -encompassing 
subject.    Films  serve  to  introduce  the  units,  guest  lecturers  give  the 
students  the  specifics,  and  again  the  students  are  required  to  furnish 
their  reaction  papers. 

Since}  psychological  factors  are  prevalent  in  health  care  facilities, 
the  students  are  introduced  to  anxieties  within  the  sick  patient  and  the 
care  and  comfort  of  the  dying  patient.    Th^  section  is  taught  by  AHO  facul- 
ty, nursing,  and  hospital  chaplaincy. 

Again  the  students  are  introduced  to  ethics,  but  from  the  standpoint 
of  law.    Study  tracks  become  more  specific  on  liability;  however,  the  stu- 
dent learns  of  basic  hospital,  physician,  nurse  and  technologist  legal  re- 
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sponsibil 1ties.    They  are  made  aware  of  consent  forms,  who  signs  them, 
and  when. 

Epidimiology  is  also  taught  to  introduce  the  student  to  how  infec- 
tion is  transmitted  and  what  can  be  done  to  limit  its  spread.    The  speci- 
fic precautions  are  more  fully  discussed  in  study  tracks.    Emergency  Care 
covers  first  did  and  cardio-pulmonary  resuscitation. 

Several  lectures  are  devoted  to  the  history  of  psycho-social  patient 
care.    There  is  a  natural  bridge  then  into  the  next  large  section  which 
is  Group  Dynamics. 
Group  Dynamics 

During  the  first  semester,  the  students  are  molded  into  a  "group". 
This  is  done  without  the  students  knowing  the  planning  and  techniques  in- 
volved.   The  first  days  the  students  are  asked  to  orally  present  biograph- 
ical sketches  so  they  can  know  each  other  and  begin  to  identify  with  each 
other.    The  lecturer  stressf^s  that  they  are  an  elite  group  and  that  they 
are  responsible  for  their  group  image.    They  are  assured  that  their  input 
will  have  a  meaning  and  that  the  changes  they  recommend  (through  their  re- 
action papers)  will  be  for  others  who  follow.    Uniforms  are  also  issued  to 
identify  as  a  group  and  to  be  recognized  in  the  hospital  setting. 

The  second  semester  the  students  analyze  what  happened  to  them  the 
first  year       their  problems  and  solutions.    They  then  are  led  into  the 
field  of  group  dynamics.    The  student  learns  his  place  in  the  health  care 
group  (team).    He  is  taught  to  recognize  the  various  types  of  personalities 
which  compose  a  group  and  how  they  can  predictably  interact  with  others. 
Thus  the  student  is  able  to  ascertain  for  himself  the  kind  of  team  he  is 
associated  with,  the  way  each  person  thinks  and  reacts  and  why,  and  how 
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he  can  contribute  to  the  enrichment  of  the  group. 

Termipol  oqy 

Students  are  introduced  to  the  health  care  language  they  will  be  using 
during  their  careers.    Although  specific  terminology  indigenous  to  a  study 
track  is  taught  the  next  year,  the  students  acquire  the  basic  terminology 
upon  which  the  study  tracks  build.    They  are  exposed  to  the  foreign  lan- 
guage technique  of  teaching.    They  spend  a  great  amount  of  time  learning 
base  words  and  are  asked  to  define  words  which  are  "built"  by  the  instruc- 
tor using  these  basic  words. 

When  AHO  students  graduate,  they  will  have  had  54  hours  of  terminology. 
The  baccalaureate  students  are  given  10  hours;  and  it  is  interesting  to  see 
the  AHO  student  helping  the  baccalaureate  student  with  terminology  when 
they  are  together  in  the  clinical  settings. 

The  instructional  guide  for  these  two  AHO  courses  are  given  in  Exhibits 
9  and  10.    The  flexibility  of  the  lectures  and  the  subject  matter  are  good 
in  that  individual  classes  are  able  to  set  their  own  pace  for  the  three 
major  units,  and  just  how  they  are  taught  is  up  to  them,  especially  when 
the  group  dynamics  section  is  offered. 
OPTING  FOR  COURSES 

Near  the  close  of  the  second  semester,  each  student  1s  asked  to  decide 
first  and  second  choices  for  the  study  track(s)  he  wishes  to  enter.  He 
then  must  write  a  paper  stating  why  he  chooses  to  enter  this  particular 
field.    The  reasons  he  gives  and  how  he  presents  them  are  important  since 
this  paper  is  read  by  the  faculty  advisory^  committee.    The  committee  re- 
views the  paper  to  determine  dedication,  choice  by  logical  reasoning,  abil- 
ity to  communicate  thoughts  and  grammatical  presentation. 
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Each  study  track  may  have  additional  requirements  for  entry  since 
some  are  governed  also  by  national  registry  standards.    These  requirements 
will  be  discussed  in  the  individual  study  track  chapters. 

Counseling  of  each  student  is  ongoing  during  this  time.    Since  the 
student  has  already  made  a  tentative  committment  during  the  first  semester, 
the  faculty  has  had  time  to  follow  the  progress  of  the  student  and  to  as- 
sist him  in  keeping  with  his  original  choice  or  steering  him  into  another 
area  for  which  he  is  better  qualified. 

Before  the  student  completes  the  second  semester,  he  is  notified  what 
study  track  he  will  be  entering.    He  then  has  time  to  check  his  degree 
plan  to  determine  if  any  additional  courses  at  Galveston  College  are  ne- 
cessary to  the  completion  of  the  program. 

By  this  time  it  is  usually  obvious  to  a  student  if  the  AHO  program  is 
not  what  he  is  really  interested  in  and  will  drop  out.    The  chapter  on 
students  will  discuss  the  reasons  for  the  drop-outs;  however,  it  is  noted 
that  the  majority  of  those  leaving  the  program  have  done  so  because  of  the 
lack  of  sufficient  grade  points. 
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THE  CORE  YEAR  REVIEWED 

R:3TRUCTURING  in  1971-72 

The  previous  discussion  concerns  policies  in  practice.    The  following 
i?  a  discussion  of  changes  which  the  faculty  feels  are  beneficial  to  the 
ptogram: 

Toward  the  close  of  the  second  semester,  the  student  is  asked  to  opt 
for  the  first  and  second  choices  of  the  study  tracks.    He  is  then  counseled 
by  the  individual  study  track  faculty  members,  and  before  the  close  of  the 
semester,  the  student  knows  which  study  track  he  will  be  entering  during 
the  second  summer  session. 

The  faculty  wants  to  try  the  process  differently  this  year.    It  is 
felt  that  more  counseling  needs  to  be  done  with  students  for  their  study 
track.    Therefore,  at  the  end  of  the  first  semester,  the  student  will  put 
down  his  first  and  second  choices  for  the  study  track.    The  faculty  then 
have  time  to  review  the  choices  and  to  get  the  student  into  the  clinical 
area  again  for  more  counseling. 

Experience  has  proven  that  students  know  their  choice  of  a  study  track 
by  the  end  of  the  first  semester.    Those  who  do  change  their  minds  do  so 
because  of  peer  pressure.    Perhaps  one  friend  has  chosen  one  track  and  he 
persuades  an  undecided  student  that  he  should  go  into  the  same  track.  The 
undecided  student  possibly  has  ideas  about  which  track  to  enter,  but  the 
pressure  of  a  friend  holds  sway.  In  most  instances,  the  undecided  student 
is  not  able  to  cope  with  the  course,  and  the  pressuring  friend  possibly 
has  dropped  out  of  the  program,  leaving  the  remaining  student  frustrated. 
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Hopefully  early  counseling  can  assist  these  undecided  students  to  make  a 
decision  that  is  theirs  alone  with  outside  pressures  brought  to  a  minimum. 

Another  innovation  of  the  clerkships  which  will  be  tried  next  year 
will  be  the  structuring  of  the  lecture,  clerkship  and  wrap-up  sessions. 
There  has  been  less  group  interaction  this  year  because  they  have  not  been 
brought  together  for  reaction  sessions.    This  bringing  together  of  the 
group  is  important  because  of  the  group  dynamics  section  in  the  second  se- 
mester AHO  courses  which  teach  the  student  the  meaning  of  working  toge- 
ther.   Therefore,  the  next  year  the  structure  will  be  five  three-hour  ses- 
sions for  each  department  with  the  last  session  devoted  to  group  discus- 
sion and  reaction.    It  will  be  as  follows: 
Monday  Wednesday  Friday 

Lecture  Lecture  Clinical  Experience 

Monday  Wednesday  Friday 

Clinical  Experience  Clinical  Experience        Group  Session 

FACULTY  EVALUATION 

The  AHO  technical  directors  are  satisfied  that  the  courses  taught  in 
the  first  year  are  adequate  to  allow  second  year  students  to  enter  the 
study  track  and  operate  effectively  as  junior  college  students.    They  have 
expressed  the  desire  for  some  changes  which  are  beyond  the  control  of  the 
program,  but  ones  which  are  common  in  many  cases  to  the  educational  sys- 
tem today. 

These  instructors  have  pointed  out  th-at  the  basic  courses  especially 
in  mathematics  and  English  are  insufficient  or  not  pertinent  to  the  teach- 
ing of  technically-related  subjects. 
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The  math,  algebra  and  physics  courses  taught  in  the  junior  college 
just  do  not  progress  far  enough  to  keep  the  instructors  in  the  study  tracks 
from  again  re-teaching  them.    The  fault  does  not  lie  with  the  courses 
taught  in  the  junior  college.    Rather,  the  courses  are  not  comprehensive 
enough  in  the  high  school  to  allow  for  the  effective  teaching  of  post- 
secondary  math  and  physics.    So,  in  actuality,  the  freshman  physics  or 
math  course  is  designed  to  bring  all  students  to  a  common  base  of  expo- 
sure.   The  AHO  technical  directors  have  expressed  the  desire  to  have  the 
math  and  physics  so  advanced  that  there  would  be  little  extra  to  teach 
during  the  study  track  year  and  that  a  student  could  gain  other  skills 
and  knowledge  which  would  enhance  the  student's  abilities. 

English  is  also  another  problem  area.    The  reaction  papers  visibly 
show  the  lack  of  a  common  education  in  the  secondary  schools.    Many  of 
these  students  are  unable  to  communicate,  especially  those  who  have  the 
language  barrier.  Students  need  to  learn  English  which  will  assist  them 
in  their  work.    These  students  who  are  only  taking  six  hours  of  English 
should  be  given  a  most  concise  and  comprehensive  course  which  contributes 
to  their  future  job  security  and  their  advancement.    Fortunately,  Galves- 
ton College  has  a  department  chairman  in  English  who  is  in  process  of  re- 
structuring content  to  be  more  relevant  to  those  taking  technical  courses. 
It  is  commendable  to  know  and  recognize  poetry,  however,  it  is  more  impor- 
tant that  the  student  is  able  to  read  and  follow  directions  and  able  to  re- 
cord reactions  and ^feelings  pertaining  to  himself  in  a  manner  which  is  ac- 
ceptable to  an  employer. 
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EXHIBIT  1 


INSTRUCTIONAL  GUIDE 


Course  Title 
Course  Number 
Course  Description 

Objectives 


Teaching  Procedure 


Content  Outline 


Text  and  Laboratory 
Manual 


:    Human  Anatorny 
:    Biology  143 

:    Anatomy  is  a  study  of  the  structure  of  man's 
major  body  systems.    Material  studied  includes 
cells,  skin,  skeleton,  articular  system,  mus- 
cles, and  nervous  system. 

:    1 .    To  develop  a  sound  working  knowledge  of 
the  structure  of  the  human  body. 

2.  To  understand  how  the  structure  of  the 
body  interrelates  with  the  functions  of 
the  various  systems. 

3.  To  develop  a  basic  understanding  of  the 
major  body  systems  in  relation  to  normal, 
life  activities. 

4.  To  prepare  the  student  for  further  studies 
related  to  anatomy  and  physiology  in  oc- 
cupational health  science  programs. 

:    This  course  will  be  covered  in  three  hours  of 
lecture  and  three  hours  of  laboratory  work  per 
week.    Supplementary  instructional  aids  will 
consist  of  laboratory  equipment,  films,  models, 
and  slides. 

:    I.    Introduction  to  cells,  tissues,  organs  and 
organ  system. 

II.  The  Skin 

III.  The  Skeletal  System 

IV.  The  Muscular  System 

V.  The  Nervous  System 

VI.    Sense  organs,  eye,  ear,  and  other  sense 
organs. 

Jacob,  S.W.  Structure  and  Function  in  Man,  W.B. 
Saunders  Company,  1970. 
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Chaffee,  Ellen.  Laboratory  Manual  in  Physiology 
and  Anatoniy.  J.B.  Lippincott  Company,  lyb^ 
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EXHIBIT  2 


INSTRUCTIONAL  GUIDE 


Course  Title 
Course  Number 
Course  Description 


Objectives 


Teaching  Procedure 


Content  Outline 


Text  and  Related 
References 


Human  Anatomy  and  Physiology 
:    Biology  144 

:    This  course  continues  the  study  of  the  struc- 
ture of  the  human  systems  and  emphasizes  their 
physiology.  The  body  systems  included  are  cir- 
culatory system,  lymphatic  system,  respiratory 
system,  digestive  system,  urinary,  endocrine, 
fluids  and  electrolytes,  and  reproductive, 

:    1.    To  convey  a  practical  working  knowledge  of 
the  human  body,  both  its  structure  and  func- 
,  tion, 

2.  To  develop  a  basic  understanding  of  the  ma- 
jor body  systems  in  relation  to  normal  life 
activities. 

3,  To  correlate  the  structure  of  the  systems 
with  their  function, 

:    This  course  will  be  covered  in  three  hours  of 
lecture  and  three  hours  of  laboratory  work  per 
week.    Supplementary  instructional  aids  will 
consist  of  laboratory  equipment,  films,  mo- 
dels and  si  ides, 

:    I,    The  Circulatory  System 

II,    The  Respiratory  System 

III,    The  Digestive  System 

IV,    The  Urinary  System 

V,    The  Endocrine  Svstem 

VI,    Fluids  and  Electrolytes 

VII.    Reproductive  System 

:    Jacob,  S,W,  Structure  and  Function  in  Man,  W,B, 
Saunders  Company,  1970,  ' 
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Chaffee,  Ellen.  Laboratory  Manual  in  P|;'y^'|QlQgy 
and  Anatoiny.  J.B.  Lippincott  Company,  1969. 
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EXHIBIT  3 


INSTRUCTIONAL  GUIDE 


Course  Title 
Course  Number 
Course  Description 


Objectives 


Interdisciplinary  Health  Concepts 

Associated  Health  Occupations  141 

This  course  is  designed  to  provide  a  compre- 
hensive survey  of  careers  within  the  Health 
Service  Industry,  including  introductory  in- 
formation on  such  categories  as  "medical,  psy- 
chiatric, diagnostic,  rehabilitative,  thera- 
peutic, radiologic,  administrative,  pharma- 
ceutical and  environmental"  service  occupations. 
Attention  will  be  directed  to  emerging  suppor- 
tive roles  for  associate  and  technician  level 
personnel.    Concepts  of  lateral  mobility  and 
upward  mobility,  career  patterns  in  the  health 
fields,  and  the  importance  of  educational  and 
training  standards  will  be  emphasized.  Re- 
lated aspects  of  medical  terminology,  super- 
vision and  ethics  will  be  explored  along  with 
legal  aspects  of  practice  and  professional 
affil iations. 

The  student  will  gain  specific  knowledge  about 
health  occupations,  their  role  in  the  delivery 
of  services  and  developing  linkage  of  resources, 
through  field  observations,  demonstrations  and 
presentations,  the  student  will 
varied  health  personnel  functions, 
institutions  and  organizations 
services  as  elements  of  compre- 
care. 


guest  faculty 
be  exposed  to 
health  teams, 
and  community 
hensive  health 
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1,  To  develop  basic  knowledge  about  the  health 
service  industry  and  its  professional, 
technological  and  occupational  components, 

2,  To  increase  student  awareness  of  the  un- 
iqueness of  health  service  occupations, 
delivery  systems,  processes  in  comprehend 
sive  health  care,  and  the  importance  of 
working  within  occupational  differences  as 
an  effective  member  of  the  health  team, 

3,  To  gain  specific  knowledge  about  fundamen- 
tal principler,  or  characteristics  of  se- 
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lected  health  occupations  reflecting  the 
student's  personal,  vocational  or  pre- 
professional  goals. 

4.  To  engage  the  student  in  skills  develop- 
ment in  observation,  effective  listening, 
information  gathering  and  the  application 
of  these  skills  in  the  organization  and 
presentation  of  new  material  in  an  under- 
standable manner. 

5.  To  examine  the  concepts  of  "career  ladders", 
''professions",  "competition  and  insulation", 
and  manpower  as  related  to  "continuum  of 
care" . 

Teaching  Procedure  :    This  course  will  be  covered  in  nine  hours  of 

lecture  per  week,  for  eight  weeks,  with  selected 
guest  faculty  lectures  as  appropriate  to  a  com- 
prehensive examination  of  the  proposed  content 
and  objectives. 

Content  Outline  :    I.    Orientation,  presented  by  J.  Cantwell 

A.  Overview  of  course  plan. 

B.  Curriculum,  resources,  and  student  re- 
quirements. 

II.    Associated  Health  Occupations  Lectures: 

Hospital  History,  presented  by  Thomas  Keefe 

Hospital  Organization,  presented  by  Bob 
Lewi  s 

Medical  Legalities,  presented  by  Bill  Mur- 
ray 

History  of  Inhalation  Therapy,  presented  by 
Roy  Mentz 

Techniques  of  Inhalation  Therapy,  presented 
by  John  A.  Jenicek,  M.D. 

Equipment  and  Techniques  of  Inhalation  Ther- 
apy* presented  by  Dee  Gusta 

Clinical  Application  of  Inhalation  Therapy, 
presented  by  Roy  Mentz 


History  and  Functions  of  Social  Service, 
presented  by  Gloria  Haywood 

Social  Service  in  a  Specific  Facility 
(Shriners  Burns  Institute),  presented 
by  Ann  McKinley 

Psychiatric  Social  Work,  presented  by  Amy 
Talley 

Pediatric  Social  Work,  presented  by  Alfred 
Hartley 

Galveston  County  Welfare  Department,  pre- 
sented by  Dorothy  Morris 

Vocational  Rehabilitation  Sources,  present- 
ed by  Basil  Jones 

History  and  Progress  of  Coimunity  Mental 
Health  Program  in  Galveston  County,  pre- 
sented by  Mary  McKay 

The  Role  and  Function  of  Occupational  Ther- 
apy, presented  by  Inez  Hunting 

The  Role  of  Occupational  Therapy  in  Pedi- 
atrics, presented  by  Elizabeth  Evans 

The  Role  of  Occupational  Therapy  in  General 
Medicine  and  Surgery/Orthopedics,  pre- 
sented by  Valerie  Wilson 

Psycho-Social  Dysfunction,  presented  by 
Susan  Kessler 

History  of  Radiologic  Technology,  presented 
by  Roberto  DeLaGarza 

Role  and  Function  of  the  Radiologic  Technol- 
ogist, presented  by  Roberto  DeLaGarza 

Radiologic  Equipment,  presented  by  Clarice 
Davis 

Demonstration  of  Radiologic  Techniques, 
presented  by  Roberto  DeLaGarza 

Tour  of  Radiologic  Department,  presented 
by  K,  Everling 


Introduction  to  Physical  Therapy,  pre- 
sented by  Mary  Kolderic 

History  of  Physical  Therapy,  presented 
by  Janice  Toms 

Discussion  With  Patients    Present,  pre- 
sented by  Dorthea  Everett 

Role  and  Function  of  Electroencephalography, 
presented  by  Juaneva  Novak 

Medical  Ethics,  presented  by  Bill  Murray 

Guest  Lecturers: 

Hospital  Administration 

Thomas  Keefe,  Associate  Administrator, 
UTMB 

Jim  Jones,  Administrative  Resident, 
UTMB 

Bill  Murray,  Assistant  Administrator, 
UTMB 

Inhalation  Therapy 

Roy  Mentz,  A.R.I.T.,  A:^sociate  Technical  Director, 
Inhalation  Therapy,  UTMB 

John  A-  Jenicek,  M.D.,  Medical  Director  of  Inha- 
lation Therapy,  UTMB 

Dee  Gusta,  A.R.I.T.,  Technical  Director  of  Inha- 
lation Therapy,  UTMB 

Social  Service 

Albert  Hartley,  N.A.S.W.,  UTMB 

Gloria  Haywood,  N.A.S.W.,  UTMB 

Ann  McKinley,  N.A.S.W.,  UTMB 

Amy  Talley,  N.A.S.W.,  UTMB 

Dorothy  Morris,  Galveston  County  Welfare  Department 
Dianne  Dunnaway,  Department  of  Public  Welfare 
Q  Basil  Jones,  Texas  Rehabilitation  Commission 
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Mary  McKay,  Director,  Mental  Health  and  Mental  Re- 
tardation Program,  Galveston  County 

Occupational  Therapy 

Mrs.  Bailey,  COTA,  UTMB 

Mrs.  Brown,  COTA,  UTMB 

Miss  Fernandez,  OTR,  UTMB 

Mrs.  Fitzsimons,  COTA,  UTMB 

Miss  Sander,  COTA,  UTMB 

Miss  Compean,  COTA,  UTMB 

Miss  Christian,  OTR,  UTMB 
Radiologic  Technology 

Roberto  DeLaGarza,  RT,  ARRT 

Joseph  Sirno,  RT,  ARRT 

Clarice  Davis,  RT,  ARRT 

L.C.  Ruiz,  RT,  ARRT 

K.  Everling,  RT,  ARRT 

Physical  Therapy 

Mary  Kolderic,  PT,  UTMB 
Janice  Toms,  PT,  UTMB 
Dorthea  Everett,  PT,  UTMB 
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EXHIBIT  4 


INSTRUCTIONAL  GUIDE 


Course  Title 
Course  Number 
Course  Description 


Objectives 


Teaching  Procedure 


Interdisciplinary  Health  Practices 

Associated  Health  Occupations  132 

This  course  is  designed  to  provide  students 
who  have  general  or  specific  interest  in  health 
occupations  to  experience  supervised  observa- 
tion in  several  clinical  areas  related  to  the 
associated  health  occupations.    This  clerkship 
is  intended  to  introduce  the  student  to  unique 
theories,  concepts  and  practices  of  selected 
health  professions,  their  group  processes,  and 
under  professional  guidance,  the  execution  of 
assigned  technical  tasks  of  entry  level  cali- 
bre.   The  student  is  additionally  expected  to 
refine  observational  skills,  work  attitudes, 
behaviors  and  other  characteristics  appropriate 
to  future  entry  into  the  health  service  indus- 
try. 

1.  To  develop  fundamental  skills,  understand- 
ing and  attitudes  which  reflect  the  vital 
importance  of  standards,  quality  and  re- 
sponsible behavior  in  the  health  manage- 
ment of  the  "lives"  of  others. 

2.  To  expand  student  tolerance  of  individual 
differences,  appreciation  of  the  needs  of 
others  and  respect  for  the  impact  of  ill- 
ness, injury  or  disabling  conditions  on 
behavior. 

3.  To  gain  knowledge  about  selected  procedures 
utilized  in  caregiving,  related  terminology 
employed  in  communicating  such  procedures, 
and  awareness  of  resources  and  methods  of 
delivery  for  health  services. 

4.  To  examine  the  concepts  of  "teamwork",  "co- 
operation", "guidance",  and  "supervision", 
as  essentials  of  technical  performance  in 
associated  health  occupations. 

This  course  will  be  covered  in  nine  hours  per 
week,  for  a  period  of  eight  weeks,  of  clerk- 
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ships  in  the  following  clinical  areas: 

Occupational  Therapy 

Physical  Therapy 

Inhalation  Therapy 

Radiology  Technology 

Community  Health 

El  ectroencephal ography 

Shriners  Burns  Institute 

Students  rotate  through  each  of  the  speci- 
fied clinical  areas  for  a  period  of  eight 
weeks.    Supervision  in  each  clinical  area 
will  be  provided  by  designated  personnel, 
who  are  members  of  the  staff  in  each  area, 

Designated  Supervisors     :    Occupational  Therapy,  Dorothy  Denn,  O.T,R, 

Physical  Therapy,  Madeline  Baker,  P.T. 

Inhalation  Therapy,  Roy  Mentz,  A,R,I.T, 

Radiologic  Technology,  Roberto  DeLaGarza, 
A,R,R-T, 

Community  Health,  Gloria  Haywood,  N-A,S,W. 

Shriners  Burns  Institute,  Barbara  Willis, 
0,T-R- 

Electroencephalography,  Juaneva  Novak,  R.N, 
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EXHIBIT  5 


MONDAY 

WEDNESDAY 

FRIDAY 

Auaust  30 

Oc|J  LciilUc  r  1 

beptember  3 

Orientation 

Biographical 

Biographical 

SPDtpmbpr 

oc|j  Leinucr  o 

September  10 

History  of  Medicine 

Hospital  Organization 
and  Medicine  Law 

Medical  Law  and 
Medical  Ethics 

SpDtpmhpr  1 1 

Q  Q  p»  +■  Q  mK  Q  w»    1  C 
OcpLcJTUJcr  10 

Septenter  1 7 

Electroencephalography 
Orientation 

E.E.G.  Orientation 

E.E.G.  Orientation 

September  20 

September  22 

September  24 

E.E.G.  Clerkship 

E.E.G.  Clerkship 

E.E.G.  Clerkship 

Qpntprnhpr  ?7 

ocpLefTDer 

October  1 

Radiologic  Technology 
Orientation 

R.T.  Orientation 

R.T.  Orientation 

October  4 

October  6 

October  6 

R.T.  Clerkship 

R.T.  Clerkship 

R.T.  Clerkship 

October  11 

October  13 

LUUCi      1  3 

Physical  Therapy 
Orientation  . 

P.T.  Orientation 

P.T.  Orientation 

October  18 

October  20 

October  22 

P.T.  Clerkship 

P.T.  Clerkship 

P.T.  Clerkship 

October  25 

October  27 

October  29 

Inhalation  Therapy 
Orientation 

I.T.  Orientation 

I.T.  Orientation 
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MONDAY 

WEDNESDAY 

FRIDAY 

November  1 

Noveinber  3 

November  5 

I.T.  Clerkship 

I.T.  Clerkship 

I .T.  Clerkship 

November  8 

November  10 

November  12 

Occupational  Therapy 
Orientation 

O.T.  Orientation 

O.T.  Orientation 

November  15 

November  17 

November  19 

O.T.  Clerkship 

O.T.  Clerkship 

O.T.  Clerkship 

November  22 

November  24 

November  26 

Shriner  Burns  Institute 
Tour 

Central  Supply  Tour 

Thanksgiving 

November  29 

December  1 

December  3 

Community  Health 
Orientation 

C.H.  Orientation 

C.H.  Orientation 

December  6 

December  8 

December  10 

C.H.  Clerkship 

C.H.  Clerkship 

C.H.  Clerkship 

FINAL  EXAMINATIONS 

1ZQ8 
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EXHIBIT  6 


Name  

Date  

Clinic  

Guide  for  Reaction  Papers 

1.  State  concisely  your  reaction  to: 

The  clinical  environment 

The  clinical  personnel 

Types  of  patients  undergoing  treatment 

2.  Did  you  consider  yourself  to  be  treated  as  a  mature  individual  during 
this  clinical  rotation?    If  not,  please  explain. 

3.  Did  you  feel  that  the  clinic  had  planned  for  this  initial  clinical 
visit?    If  not,  please  explain, 

4.  Did  you  consider  the  lectures  for  this  clinic  to  be  adequate?    If  not, 
please  explain. 

5.  Did  you  understand  the  material  as  it  was  being  presented? 

6.  Did  the  lecturer  present  the  material  in  an  interesting  manner? 

7.  Were  questions  concerning  this  clinical  material  answered  to  your  sa- 
tisfaction? 

8.  State  concisely  your  reaction  to: 

Content  of  lectures 
Method  of  presentation 

9.  Are  you  interested  in  this  area  as  a  possible  career  choice?    If  not, 
why? 

10.    Do  you  understand  the  purpose  of  EEG? 
Do  not  write  on  this  guide 
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EXHIBIT  7 


REACTION  PAPER  FOR  ELECTROENCEPHALOGRAPHY 


The  clinical  environment  was  clean,  but  there  were  not  enough 
chairs.    The  background  was  noisy.    There  was  a  radio  and  the  music 
was  too  loud.    The  personnel  acted  as  if  we  were  supposed  to  know 
all  the  answers.    They  looked  kind  of  funny  when  you  asked  questions. 
There  was  this  patient  who  acted  as  if  he  was  mentally  disturbed.  The 
other  one  was  on  dope  and  his  waves  were  much  different. 

I  considered  tnyself  to  have  been  treated  like  a  mature  individual 
during  the  clinical  rotation.    I  did  not  feel  that  the  clinic  had  plan- 
ned for  the  clinical  visit  because  there  weren't  enough  seats  and  Mrs. 


I  am  not  interested  in  this  area  as  a  future  of  study  because  I 
don't  want  to  work  with  people's  brains.    Except  for  her  speaking  too 
softly  and  she  was  chewing  gum  and  talking  at  the  same  time.    No  she 
didn't  present  the  material  in  an  interesting  manner  because  she  expected 
you  to  know  the  information. 

Note:    This  student  has  opted  for  this  study  track. 


was  late  and  a  little  confused. 
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EXHIBIT  8 


REACTION  PAPER  FOR  ELECTROENCEPHALOGRAPHY 

The  clinical  environment  was  very  good.    The  sound  of  music  could 
be  heard  in  the  clinic  which  I  am  si     was  not  only  placed  there  for  the 
personnel's  pleasure  but  also  to  serve  as  a  method  of  relaxing  a  patient 
who  is  waiting  to  have  an  EEG  test. 

The  clinical  personnel  which  I  came  in  contact  with  seemed  to  be 
very  friendly.    They  were  also  willing  to  answer  any  questions. 

The  types  of  patients  undergoing  treatment  were: 

(1)  A  fellcw  AHO  student. 

(2)  A  young  man  who  was  using  marijuana. 

(3)  A  settle  age  woman  who  had  some  sort  of  vision  disorder. 

(4)  Another  settl?^  ^qe  woman  who  had  undergone  some  sort  of 

operation.    She  was  brbught  in  on  a  stretcher.  Mrs.   

consented  that  the  clinic  had  a  portable  EEG  machine  which 
was  used  when  patients  were  not  able  to  come  to  the  clinic. 

I  was  also  able  to  observe  another  patient  from  where  I  was  sitting 
during  the  lecture.    The  patient  was  a  young  man  who  had  epilepsy.  He 
seemed  to  be  in  good  spirits  as  the  electrodes  were  being  placed  on  his 
head. 

I  feel  that  I  was  treated  as  a  mature  individual  during  the  clinical 
rotation.    Everything  was  superb.    No,  I  really  don't  feel  that  the  clinic 
had  planned  for  the  initial  clinical  visit,  but  I  can  truthfully  say  that 
there  were  no  errors  or  blunders  made.    Personally,  I  feel  that  there  was 
no  need  for  planning,  just  by  following  the  normal  everyday  schedule  made 

ERJC 


it  possible  to  observe  the  clinic  as  it  really  is.    I  also  feel  that  what 
I  was  able  to  observe  and  the  information  I  received  from  the  students  and 
staff  was  really  great. 

No  I  am  not  interested  in  EEG  as  a  future  area  of  study.    I  considered 
the  lectures  for  the  clinical  to  be  adequate.    I  felt  it  brought  out  many 
aspects  of  EEG  such  as  the  background,  use,  etc.,  and  I  also  felt  that  the 
clinical  observation  made  each  detail  clearer. 

I  felt  the  content  of  the  lectures  were  relatively  short  compared  to 
the  previous  lecture.    After  going  to  the  clinic  I  feel  that  explaining 
EEG  is  one  thing  but  observing  EEG  is  the  key  to  all  explanations.  In 
other  words  the  facts  which  seemed  to  be  complex  in  the  lectures  were  very 
clear  after  the  visit  to  the  clinic* 

*    In  a  footnote,  the  student  said  the  clinical  presentation  was  so  inter- 
esting she  spent  some  time  reading  up  on  it. 
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EXHIBIT  9 


INSTRUCTIONAL  GUIDE 


Course  Title 
Course  Number 
Course  Descriotion 


Objecti  ves 


Teaching  Procedure 


Interdisciplinary  Health  Concepts 

Associated  Health  Occupations  133 

This  course  is  designed  to  provide  students 
with  an  introduction  to  illnesses  and  other 
handicapping  conditions.    Emphasis  will  be 
placed  on  developing  a  practical  understand- 
ing of  those  aspects  of  illness  or  disability 
which  are  mcst  pertinent  to  associate  level 
health  manpower  and  with  which  such  personnel 
would  most  likely  come  into  contact.  Fxplor- 
ation  of  health  problems  will  be  within  the 
context  that  the  associate  works  under  medical 
and/or  professional  supervision.    Concepts  of 
emergencies,  special  precautions,  continuity 
of  care,  physical  and  mental  fitness  and  re- 
lated terminology  will  be  included. 

1.  To  develop  fundamental  skills^  understand- 
ing and  attitudes  which  reflect  the  vital 
importance  of  standards,  quality  and  re- 
sponsible behavior  in  the  health  manage- 
ment of  the  "lives"  of  others. 

2.  To  expand  student  tolerance  of  individual 
differences,  appreciation  of  the  needs  of 
others  and  respect  for  the  impact  of  ill- 
ness, injury,  or  disabling  conditions  on 
behavior. 

3.  To  gain  knowledge  about  selected  procedures 
utilized  in  care  giving,  related  termin- 
ology employed  in  communicating  such  pro- 
cedures, and  awareness  of  resources  and 
methods  of  delivery  for  health  services. 

4.  To  examine  the  concepts  of  "teamwork", 
"cooperation",  "guidance",  and  "supervision' 
as  essentials  of  technical  performance  in 
associate'd  health  occupations. 

I.  Orientation 


A.    Overview  of  the  course  plan 
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B.    Instructional  guides,  resources  and 
student  requirements 

II.  Health  Care  Resources 

A.  Hospitals  and  their  functions 

B.  Changes  in  health  care  since  World 
War  II 

C.  Health  resources  and  services  in  the 
Conunity 

D.  Standards  and  quality  in  caregiving 

III.  Fundamentals  of  Caregiviny 

A.  Health,  illness,  stress  and  anxiety 

B.  Hygienic,  comfort  and  dietary  needs 

C.  Communication  and  learning  needs 

D.  Movement  and  exercise  needs 

E.  Spiritual  needs 

F.  Overall  rehabilitative  needs 
IV.    Therapeutic  Relationships 

A.  Human  relationships  in  caregiving 

B.  Determination  of  patient  needs 

C.  Care  of  patients  with  special  needs 
V.    Medical  Terminology 

A.  Word  building  from  Greek  and  Latin  pre- 
fixes, suffixes,  word  roots,  and  com- 
bining forms. 

B.  Recognizing  medical  words  from  Greek 
and  latin  parts 

C.  Correct  pronunciation  of  medical  terms 

D.  Correct  spelling  of  medical  terms 
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E.    Usage  of  a  medical  dictionary 


Texts*  and  Related 

References  :    Kozier,  B.B.,  and  DuGas,  B.W.,  Fundamentals  of 

Patient  Care,  W.B.  Saunders  Company,  1D67.* 

Anderson,  J.C,  Basic  Patient  Care,    A  Program- 
med Introduction  to  Nursing  Fundamentals,  W,B, 
Saunders  Company,  1967. 

Hoffman,  CP.,  Liplin,  G.B.,  and  Thompson.  " 
Si mpl i f i ed  Nurs i ng ,  J.B,  i  *nn^  icjlt  Cu^T^jcny  , 
19Fy?. 

Brown,  E.L.,  Newer  Dimensions  of  Patient  Care, 
Russell  Sage  Foundation,  1961. 

U.S.  Department  of  Health,  Education  and  Wel- 
fare, Elements  of  Progressive  Patient  Care, 
Washington,  D.C.,  U.S.  Government  Printing  Of- 
fice, Public  Health  Service  Publication  No. 
930-C-l,  1962. 

American  Hospital  Association,  Classification 
of  Health  Care  Institutions,  American  Hospital 
Association,  Chicago,  1966, 

American  National  Red  Cross,  First  Aid  Textbook, 
Doubleday  and  Company,  Inc,  1967. 

Davis,  Phyllis  E.,  and  Smith,  Genevieve  Love, 
Medical  Terminology.  A  Programmed  Text,  John 
Wiley  and  Sons,  inc. ,  1967. 
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EXHIBIT  10 


INSTRUCTIONAL  GiaDF 


Course  Title 

Course  Number 
Course  Description 


Ir'  •-^di^.r• :  Health  Con-.epts  (Inter- 

pe!^onal  anc  (kroup  Relationships) 

Associated  Health  Occupations  134 

This  course  is  designed  to  provide  the  stu- 
dent with  an  introduction  to  group  processes 
and  study  of  individual  interaction  as  they 
relate  to  the  delivery  of  quality  health  ser- 
vices, as  well  as  utilization  of  groups  in  the 
treatment  of  specific  patients.    Emphasis  is 
placed  on  understanding  the  principles  of  group 
development,  how  and  why  groups  form,  structure, 
composition,  and  forces  which  can  influence 
productive  or  non-productive  performance.  The 
student  will  examine  his  own  ability  as  a  con- 
tributing member  of  a  group,  with  attention  to 
effective  listening,  communication  and  obser- 
vation.   Attention  will  be  directed  to  study 
of  productive  groups  rather  than  the  ill- 
defined  aggregations,  although  contrasts  and 
similarities  between  the  two  may  be  made.  Ex- 
ami  niati  on  by  the  class  will  include  individual 
roles,  confrc*ntation ,  cooperation,  leadership 
and  "team*'  skills. 


Objectives 


1.  To  develop  a  basic  understanding  of  the 
importance  of  human  relationships  as  sen- 
sitivity to  the  needs  of  others  in  achiev- 
ing successful  patient,  staff  or  inter- 
departmental relationships  in  the  health 
services. 

2.  To  gain  specific  knowledge  about  group  pro- 
cesses; how  and  why  groups  form;  components 
of  leadership,  membership,  power,  communi- 
cation and  roles;  and  events  which  can  change 
or  terminate  group  interaction. 

3.  To  examine  individual  roles  in  relationship 
to  the  coftiposition  of  groups,  gain  exper- 
ience and  skill  in  adjusting  individual  roles, 
analyzing  problems  and  possible  solutions 

in  order  to  accomplish  specific  tasks  or  in- 
crease the  member's  contribution. 


Teaching  Procedure 


Content  Outline 


4.    To  investigate  the  relatedness  of  group 
purpose,  ineTTtership,  ideology,  and  indi- 
vidual influences  which  can  assist  or 
deter  a  group  in  achieving  its  goal,  over- 
all functioning  or  quality  of  performance. 

The  course  will  be  covered  in  three  hours  lec- 
ture per  week,  plus  the  study  of  selected  to- 
pics containing  discussions,  self-study,  pro- 
granmed  rraterials,  clinic  assignments,  student 
presentations,  and  guest  faculty  as  appropriate 
to  a  comprehensive  examination  of  the  proDosed 
content  and  objectives. 


I 

II 


Overview  of  group  processes,  introduction 
and  definitions. 


Formation,  Growth  and  Change  in  Groups, 

A.  Formation 

1,  How,  why,  types,  and  goals 

2,  Therapeutic  groups/staff  groups 

B,  GrowtH  and  Development 

1 .  Stages 

2.  Manifestations  of  growth 

3.  Processes  of  chance  and  termination 
III. .  Composition  of  Groups 

A,  Power  components 

B,  Leadership  components 

C.  Communications  components 

D.  Role  and  membership  components 

E,  Sociometric  components 

F.  Ideological  components 

IV,    Group  Functioning  and  Interaction 
A.    Individual  Behavior 
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Texts*  and  Related 
References 


1.  Motivation  for  membership 

2.  Perception  of  role 

3.  Group  influence  on  individual 
behavior 

B.    Group  Behavior 

1 .  Selection  of  menrbership  and  leader- 
ship 

2.  Contract  and  constitutions 

3.  Goals  and  purposes 

4.  Communications  and  feedback 
V,    Leadership  in  Groups 

A.  Definition,  emergence  and  function 

B.  Styles 

C.  Limitations,  quality,  and  technique 
VI,    Membership  in  Groups 

A.  Member  responsibilities 

B.  Growth,  sharing,  and  'Vole"  practice 

C.  Observation  of  groups 
Contribution  to  groups 


Berne,  Eric,  M.D. ,  The  Structure  and  Dynamics 
of  Organizations  and  Groups,  Grove  Press,  1966*- 

Berne,  Eric,  M.D.,  Games  People  Play.  The  Psy- 
chology  of  Human  Relationships.    Grove  Press, 
1967*. 


Robinson,  Alice  M. ,  R.N.,  The  Psychiatric  Aide. 
J.  B.  Lippincott  Company,  1964. 

Levine,  B.,  Fundamentals  of  Group  Treatment. 
Whitehall  Company,  1967. 
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Sussman,  M.  B.,  Editor.    Sociology  and  Rehabil' 
itation.    American  Sociological  Association, 
1965-    (Chapter  6,  Rehabilitation  as  an  Inter- 
personal Process). 

Benne,  K.D.,  and  Sheats,  P.,  functional  Roles 
of  Group  Members" ,  Journal  of  Social  Issues, 
IV,  2,  Spring,  1948*. 

National  Coimiission  on  Mental  Health  Manpower. 
Chapter  I,  "The  Psychiatric  Team".  Careers 
in  Psychiatry.    The  MacMillan  Company,  1968. 
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CHAPTER 
STUDY  TRACKS 

General  Statement 

The  unique  aspect  of  the  Associated  Health  Occupations  program  is 
the  second-year  concentrated  study  toward  a  particular  field  of  health 
care,  and  the  ability  of  a  student  to  change  his  choice  of  career  during 
the  first  year  of  foundation  studies.    This  chapter  will  take  the  student 
from  the  time  he  elects  to  enter  a  particular  study  track  until  the  time 
he  graduates. 

The  chapter  will  contain  a  general  overview  of  the  structure  of  the 
second  year  and  then  will  discuss  the  study  tracks  individually.    In  each 
study  track  evaluation  will  be  the  curriculum,  course  descriptions,  clini- 
cal  conditions,  compliance  with  national  certification  education  standards, 
and  student  evaluations. 

The  hours  for  each  cla:>s,  laboratory  hours,  the  credits  earned  and 
the  total  contact  hours  are  given  to  show  the  amount  of  time  students 
spend  in  the  classroom  and  in  the  clinical  environment.    Also  included 
are  equipment  requirements  which  were  compiled  by  the  Faculty  Advisory  Com- 
mittee and    some  of  the  study  tracks  and  requirements  listed  by  national 
associations  as  necessary  for  teaching.    The  other  equipment  lists  are  sug- 
gested to  indicate  the  type  and  quantity  needed  to  operate  a  clinical  fa- 
cility. 

The  study  tracks  and  the  descriptions  for  the  courses  are  most  defin- 
itely flexible  and  are  established  by  the  local  educational  institution. 
The  national  standards  do  not,  in  many  cases,  indicate  what  is  to  be  taught 
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when,  but  only  that  the  student  experience  a  certain  amount  of  time  in  a 
particular  study.    The  classroom  and  clinical  times  and  contents  are  es- 
tablished by  the  individual  study  track's  Advisory  Committee,    Only  those 
in  the  clinical  setting  can  have  any  idea  of  how  students  can  be  scheduled 
into  the  work  routine  of  the  facility  and  when  certain  clinical  conditions 
may  occur  for  their  experience. 

The  University  of  Texas  Medical  Branch  at  Galveston  is  a  teaching  in- 
^tit  'tion-    It  is  the  site  of  the  School  of  Allied  Health  Sciences  which 
toaclies  many  of  the  same  health  fields  on  the  baccalaureate  level.    In  some 
cases,  the  AHO  students  are  learning  along  with  the  baccalaureate  level 
stuf'-^nts.    They  learn  the  role  of  the  assistant  in  relation  to  the  therapist 
and  vice' versa.    In  some  instances  (medical  terminology,  for  example),  the 
AHO  student  has  a  better  grasp  of  the  meaning  of  words  because  of  having 
spent  more  hours  in  this  study,    AHO  students  have  also  been  invited  to 
participate  in  the  student  organization  of  a  particular  baccalaureate  study 
area,  giving  them  an  opportunity  to  interrelate  with  others  in  the  same 
field. 

Course  Structure 

The  curriculum  outline  for  the  second  year  courses  have  the  same  num- 
bers for  all  study  tracks.    Each  study  track  has  its  own  course  description 
and  syllabus  which  encompasses  part  of  the  essentials  for  accreditation. 
In  general  terms,  they  are  as  follows: 

AHO  155  -  Applied  Health  Concepts  in  Practice  (2-*)  Credit:  5 

Prerequisite:    AHO  134-143  and  acceptance  by 
clinical  admissions  committee 

Assignment  to  the  student's  area  of  clinical  interest  including 
instruction  in  specialized  concepts  and  theory,  supervised  ap- 


plication  of  procedures  and  techniques,  and  individual  student 
development  of  basic  technical  skills. 

Interdisciplinary  Health  Concepts  (2-*)  Credit:  4 

Prerequisite:    AHO  155  and  acceptance  by 

clinical  admissions  committee 

A  combination  of  lectures  and  practicum  in  the  students  chosen 
area  of  specialization;  instruction  in  specialized  concepts  and 
theory;  supervised  application  of  procedures  and  techniques;  in- 
dividual student  development  of  basic  technical  skills. 

Advanced  Application  -  Health  Concepts  Credit-  4 

and  Practices  (2-12) 

Prerequisite:    AHO  155  and  acceptance  by 

clinical  admissions  committee 

Assignment  to  the  student's  area  of  clinical  interest  for  super- 
vised application  of  techniques  and  individual  student  develop- 
ment of  intermediate  technical  skills. 

Advanced  Application  -  Health  Concepts  Credit:  4 

and  Practices  (2-12) 

Prerequisite:    AHO  241-242  and  acceptance  by 
clinical  admissions  committee 

Assignment  to  the  student's  area  of  clinical  interest  including 
specialized  instruction  in  advanced  concepts  and  theory,  inde-' 
pendent  application  of  technical  skills  with  professional  con- 
sultation or  supervision,  and  responsible  particioation  as  a  mem- 
ber of  the  health  team. 

Special  Problems  and  Techniques  (3-4)  Credit:  3 

Prerequisite:    AHO  241-242  and  acceptance  by 
clinical  admissions  committee 

Individualized  clinical  or  preceptor  assignments  for  directed 
experience  and/or  instruction  in  specialized  procedures  unique 
to  selected  health  occupation- 
Advanced  Interdisciplinary  Health  Concepts  (2-4)  Credit:  4 

Prerequisite:    AHO  241-242  and  acceptance  by 
clinical  admissions  committee 

Assignment  to  the  students  area  of  interest  for  advanced  instruc- 
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tion  in  highly  unique  procedures  or  techniques  essential  to 
meet  standards  of  selected  health  occupations. 

AHO  256     Applied  Health  Concepts  in  Practice  I  (*)  Cre;^^i'  >  5 

Prerequisite:    AHO  243-244  and  acceptance  by 
clinical  admissions  committee 

Assignment    to  the  student's  area  of  clinical  interest  for  addi- 
tional instruction  or  supervision  in  highly  unique  procedures  or 
techniques  essential  to  meet  standards  of  selected  health  occu- 
pations. 

AHO  267     Applied  Health  Concepts  in  Practice  II  {*)  Credit:  6 

Prerequisite:    AHO  256  and  acceptance  by 

clinical  admissions  committee 

Assignment  to  the  students  area  of  clinical  interest  for  addition- 
al instruction  or  supervision  in  highly  unique  procedures  or  tech- 
niques essential  to  meet  standards  of  selected  health  occupations. 

AHO  268     Applied  Health  Concepts  in  Practice  III  (*)*  Credit:  6 

Prerequisite:    AHO  267  and  acceptance  by 

clinical  admissions  committee 

Assignment  to  the  students  area  of  clinical  interest  for  addition- 
al instruction  or  supervision  in  highly  unique  procedures  or  tech- 
niques-essential to  meet  standards  of  selected  health  occupations. 


*     Class  and  clinical  hours  to  be  arranged. 
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The  courses  which  are  part  of  the  general  college  curriculum  are  given 
below.    Not  all  these  courses  are  required  by  each  study  track. 


PSYC 

231 

"  Child  Growth  and  Development 

PSYC 

233 

-  Psychology  of  Personality 

PSYC 

232 

-  Social  Psychology 

MATH 

141 

-  College  Algebra 

MATH 

133 

-  Business  Math 

A  PPT 

ACCT 

241 

-  Principles  of  Accounting  I 

ACCT 

242 

-  Principles  of  Accounting  II 

BUS 

231 

*  Business  Law 

GOVT 

233 

Survey  American  and  Texas  Governments 

PSYS 

231 

-  Survey  of  Biomedical  Physics 

PSYS 

232 

-  Survey  of  Biomedical  Physics 

PSYS 
SC 

231 

-  Physical  Science  for  Health  Occupations 

BIO 

135 

-  Microbiology 

The  following  chart  shows  the  courses  taken  by  each  study  track.  These 
courses  will  be  described  in  detail  in  each  section. 
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It  is  the  responsibility  of  the  Director  of  Technical  Education  to 
establish  the  course  outlines  for  each  study  track.    There  are  two  guide- 
lines which  the  Department  Chairman  has  requested  be  utilized  in  order  to 
evaluate  the  program  from  the  standpoint  of  the  student  as  well  as  the 
quality  of  education.    Exhibits  1  and  2  are  the  Clinical  Facility  Rating 
Sheet  which  the  student  completes  in  the  form  of  a  report  and  the  Clinical 
Experience  Evaluation  Report  which  the  Technical  Director  of  Clinical 
Supervisor(s)  completes  at  times  determined  within  the  study  track. 

In  some  aveas^  the  Director  of  Technical  Education  for  Galveston  Col- 
lege is  not  the  actual  Clinical  Supervisor  since  the  baccalaureate  program 
in  the  School  of  Allied  Health  Sciences  has  a  clinical  director  who  coor- 
dinates the  clinical  learning  experience  ofals  students  in  a  department. 
This  situation  will  be  discussed  in  the  study  tracks.    However,  the  AHO 
Director  of  Technical  Education  is  able  to  ascertain  that  requirements 
for  certification  are  met  by  reading  of  the  student's  experiences  and  can 
determine  if  a  student  is  functioning  properly  and  learning  by  the  faculty 
evaluations, 

'Also,  these  forms  can  be  revised  by  individual  study  tracks  according 
to  the  standards  to  be  met  by  particular  courses.    This  certainly  is  ac- 
ceptable; however,  all  study  tracks  must  submit  the  two  evaluations  period- 
ically to  the  Department  Chairman, 

When  a  student  submits  his  paper  declaring  his  desire  to  enter  a  par- 
ticular study  track,  the  Department  Chairman  gives  the  student's  name  to 
the  appropriate  Director  of  Technical  Education,    This  director  has  the 
authority  to  take  the  student's  file  for  evaluation  by  the  study  track's 
admissions  committee.    Included  in  the  file  are  all  the  pre-registration 
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forms,  the  health  examinations,    all  the  clinical  evaluation  papers  from 
the  first  semester,  the  test  papers  from  the  beginning  of  their  courses 
in  AHO  and  the  Credit  Record  (Exhibit  3)  which  is  begun  at  the  close  of 
the  first  semester  the  student  is  in  the  program  or  was  initiated  upon  en- 
try into  college. 

Some  study  tracks  require  additional  testing  or  other  stipulations 
before  a  student  can  be  interviewed  for  acceptance.    These  factors  are  dis- 
cussed in  the  study  tracks. 

Throughout  the  two  years  a  student  is  in  the  program >  he  is  held  re- 
sponsible for  maintaining  his  credit  record  and  for  seeking  counseling  to 
determine  if  he  has  the  required  courses  for  graduation.    No  diploma  is 
awarded  froni  Galveston  College  unless  all  AHO  courses  are  completed;  no 
certificate  of  proficiency  is  awarded  by  The  University  of  Texas  Medical 
Branch  unless  all  courses  at  Galveston  College  are  successfully  completed, 
and  no  national  registry  certification  is  awarded  (even  though  a  student 
may  have  taken  the  examination    and  passed)  until  graduation  and  profi- 
ciency certifications  have  been  officially  declared.    Some  students  have 
completed  the  AHO  courses  and  have  taken  registry  examinations;  however, 
they  may  not  graduate  until  their  college  courses  are  passed.    The  national 
registry  will  not  certify  them  un::^  they  are  notified  to  do  so  by  the  Col- 
lege.   The  students  may  work  in  the  field  of  their  study;  however,  they  have 
to  be  treated  still  as  students  and  cannot  function  independent  as  regis- 
tered  professionals. 
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EXHIBIT  1 

ASSOCIATED  HEALTH  OCCUPATIONS  PROGRAM 
GALVESTON  COLLEGE 
Clinical  Education 
Clinical  Facility  Rating  Sheet 

Name    •    Date   

1.    Was  the  orientation  adequate?    Give  reasons  for  your  answer. 


2.    Did  you  know  what  was  expected  of  you  throughout  your  affiliation? 
Explain  your  answer. 


3.    Did  you  have  a  fair  sampling  of  the  different  types  of  patients  treated 
at  the  facility?    If  not,  explain. 


4.    During  the  affiliation,  did  you  apply  a  variety  of  modalities  or  use 
a  variety  of  techniques  normally  used  at  the  facility?    If  not,  explain. 


5,    Did  you  have  time  to  practice  skills  begun  in  the  classroom?    If  not, 
explain. 
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6,    Did  the  staff  assist  you  when  necessary?    More  than  necessary?  Give 
reasons  for  your  answers. 


7,    Was  there  opportunity  to  discuss  the  patient's  treatment  rationale  with 
your  supervisor?    If  not  explain. 


8.    Did  you  feel  you  were  supervised  adequately?    If  not,  explain. 


9.    Did  you  feel  your  patient  load  was  appropriate?  Explain, 


10,    Do  you  feel  you  were  corrected  or  advised  in  a  manner  that  helped  you 
to  learn?  Explain. 


IV.    Were  you  "at  ease"  in  work  situations?    If  not,  explain. 


12,    Were  the  evaluations  of  your  student  performance  thorough?    Did  they 
include  explanations?    Give  examples  or  reasons  for  your  answers. 


13.    Was  the  library  adequate  for  your  needs?    If  not,  explain. 
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Did  the  additional  activities  presented  to  you  expand  your  classroom 
studie.s?    Were  they  repetitions  of  classroom  work?    Would  you  have  pre- 
ferred less  additional  activities  and  more  patient  care  practice?  Ex- 
plain your  answers. 


Did  you  feel  you  were  really  being  taught  instead  of  just  evaluated? 
If  not,  explain. 


What  one  learning  experience,  to  you>  was  more  important  than  the  rest? 


Is  there  any  part  of  the  affiliation  that  you  would  like  to  see  changed 
Why?  ^ 


If  you  were  offered  a  position  at  the  facility,  would  you  accept  if? 
Why? 


EXHIBIT  2 


ASSOCIATED  HEALTH  OCCUPATIONS  PROGRAM 
GALVESTON  COLLEGE 

CLINICAL  EXPERIENCE  EVALUATION  REPORT 

Date  

Student   Number  of  weeks  assigned   

Clock  hours  assigned  Clinical  area  

Absences:    Number  of  days   Reasons  

Amount  of  time  made  up  Supervisor  

The  purpose  of  this  report  is  to  promote  professional  growth  in  the  student. 
Section  A 

Code:    F  -  failing;  W  =  weak;  A  =^  acceptable;  G  =  good;  VG  =  very  good; 
E  =  excellent. 

Consider  each  statement  separately  since  no  student  performs  on 
the  same  level  in  all  aspects  of  his  behavior. 

DsSservations  should  be  specific  rather  than  on  a  general  basis 
in  order  to  achieve  accurate  reporting. 


F 

W 

A 

G 

VG 

E 

1. 

Student  checks  on  results  of  instructions. 

2. 

Student  familiarizer.  himself  with  processes 
of  activities  to  be  used  (own  initiative) 

3. 

Student  gives  clear  explanations  to  patient 
or  personnel 

4. 

Student  presents  instructions  at  the  pa- 
tient's level 

5. 

Student  expresses  himself  convincingly 
in  oral  communications 

6. 

Student  expresses  himself  convincingly 
in  written  communications 

7. 

Student  reports  accurately  concerning 
patient 
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8. 

9. 
10. 
11. 

12. 

13. 

14. 
15. 

16. 

17. 

18. 

19. 

20. 
21 . 

22. 

23. 

24. 

25. 

26. 

27. 

28. 


Student  uses  correct  qrammar 

F 

W 

A 

G 

VG 

E 

1 

Student  uses  correct  spelling 

Student  uses  terminology  correctly 

Student  assumes  responsibility  in  his  area 
with  little  or  no  additional  instructions 

Departmental  personnel  have  confidence  in 

1"hp  c1"iirlpn1' 

LI  1  C    o  L  U  UC  1 1  L 

student  recognizes  which  decisions  require 
the  supervisor's  approval 

Student  thinks  things  through  before  acting 

Student  begins  day  with  adequate  prepara- 
L 1 un  ^ouppijcb,  equipmenu^  euc,; 

Student  adjusts  approach  to  meet  the  pa- 

Student  deals  effectively  with  attitudes 

Student  is  appropriate  in  initial  contact 

with  naf"i pn1" 

oLuuciiL  MiaiiiLairib    iricnuiy  DUl  ODjeCulVe 

attitude  with  patient 

rauiciiLo    ^uucp  L  u-rcLLiun    Trum  StUQenu 

Student  uses  discretion  when  conversing 
with  natiPritc 

Student  demonstrates  the  ability  to  use  a 

var  1  c  Ljr   ui    iiiiriUr    bKi  1  lb 

Student  grasps  and  retains  instructions  in 
q  k  i  1 1  q 

Student  indicates  desire  to. improve  his 

Student  shows  initiative  in  learning  new 
ski  lis 

Readily  l?arns  to  use  equipment  or  instru- 
ments and  develons  good  working  knowledge 
of  it 

Leaves  equipment,  accessories  and  radio- 
graohic  room  clean  and  in  good  working' 
order  after  use 

Is  able  to  perform  procedures  AFTER  first 
time  with  ease,  accuracy,  and  minimum  of 
help 
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Has  maintained  adequate  and  steady  level 
of  consistency  of  work  throughout  this  ro- 
tation, or  if  problem  and  trouble  (Unsa- 
tisfactory work)  do  arise,  shows  definite 
improvement  before  finishing  rotation. 

F 

W 

A 

G 

VG 

E 

When  necessary  uses  proper  radiographic 
shielding  and  protection  for  patient  and 
sell      ^sucn  as  gi u ves ,  con i ng ,  a|j r un b , 
etc. ) 

Secures  radiology  room  before  leaving 

Arrives  at  department  and  assigned  area 
on  time  and  begins  work  promptly.  (Note: 
Consider  not  only  arrival  but  also  return- 
Trom  1  uncn  perious  anu  coiiee  urcaNb.; 

Special  requests  for  unplanned  short  ab- 
sences have  been  minimal  or  non-existent 

Completes  assignments  (procedures)  within 
a  reasonable  period  of  time,  and  is  not 
distracted  while  working  (does  not  readily 
allow  such  things  as  conversations,  other 
s  LUuen  ls  ,  euc.   uo  iriLcrrupL  nim./ 

Abides  by  established  student  and  admin- 
1  Strati ve  poiicieb 

Uses  proper  identification  on  radiographic 
Ti  ims 

Personal  appearance  is  exemplary:  clean 
shoes  and  uniform  and  personally  neat 

Pleasant  to  be  around  and  work  with;  fits 
in  well  with  people  and  routine  in  radio- 
logy lab 

ADDITIONAL  COMMENTS  ABOUT  STUDENT  PERFORMANCE: 


EXHIBIT  3 
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History 


COMMUNITY  HEALTH 


Although  this  program  was  one  of  the  first  accepted  by  ;:he  Texas 
Education  Agency,  it  was  not  until  July  of  1970  that  a  student  applied 
and  was  accepted  for  admission  into  the  study  track.    Several  factors  for 
the  lack  of  interest  in  the  program  were  involved,  and  they  are  important 
since  the  difficulty  was  a  misunderstanding  of  what  the  term  Mental  Health 
Worker  encompassed.     Until  1971,  the  program  was  called  Mental  Health 
Worker.    Although  it  encompassed  all  the  areas  of  community  services 
which  the  students  could  enter  upon  graduation,  the  students  felt  the 
program  was  only  for  those  people  interested  in  working  with  the  mentally 
ill. 

The  program  was  reviewed,  and  the  name  was  changed  to  Cormiunity  Health 
Worker,  a  title  which  seemed  to  be  the  most  clearly  understood  job  descrip- 
tion to  date  .    Still,  there  has  been  no  watering  down  of  the  psychology 
and  humanities  courses,  since  a  community  healtii  worker  has  to  deal  with 
all  types  of  people  and  strive  to  understand  them.    Since  the  name  has 
changed,  there  have  beer  more  students  willing  to  investigate  the  program, 
and  three  students  have  applii      ^r  entrance  into  the  study  track  for  the 
summer  of  1972. 

The  Community  Health  Worker  study  track  was  designed  to  remedy  the 
shortage  of  workers  in  health  and  community  service  agencies.    Since  that 
time,  other  programs  have  been  established  to  which  the  conmunity  health 
worker  may  apply.    Basically,  the  Community  Health  Worker  aids  the 


professional  social  worker  in  completing  task  assignments,  allowing  the 
professional  to  do  a  more  skilled  type  of  service  in  the  areas  of  casework, 
group  work  and  conmunity  organizations.    This  position  has  been  recognized 
on  a  national  level,  but  there  are  no  certifying  organizations  as  yet. 

Curriculum 

In  the  GUIDE  FOR  ASSOCIATE  DEGREE  PROGRAMS  IN  THE  COMMUNITY  AND  SOCIAL 
SERVICES  published  by  the  Council  on  Social  Work  Education  in  cooperation 
with  the  American  Association  of  Junior  Colleges,  the  job  most  nearly 
fitting  the  description  of  the  Galveston  College  Community  Health  Worker 
is  that  of  the  Community  Services  Technician. 

The  curriculum  (which  the  Guide  describes)  is  designed  to  prepare 
students  for  entry  into  a  variety  of  agencies  which  provide  community  and 
social  services.    Upon  completion  of  the  program,  which  leads  to  the 
Associate  in  Arts  degree,  the  graduate  Is  prepared  for  employment  as  an 
assistant  in  welfare  agencies,  municipal  recreation  programs,  social 
dr.'Glopment  projects,  rehabilitation  agencies,  church-sponsored  youth 
programs,  and  other  private  or  public  enterprises  of  a  huirian  welfare  nature. 
The  student  is  also  prepared  to  continue  his  education. 

Because  the  Galveston  College  program  is  directed  to  an  Associate  in 
Applied  Science  degree,  the  curriculum  of  the  schools  differ  somewhat. 
The  philosophy  at  Galveston  College  is  that  understanding  the  medical 
reasons  for  individual  behavior  and  social  problems  is  important  in  the 
training  of  a  community  health  worker »    The^  humanities  courses  taught  in 
college  courses  are  supplemented  by  case  studies  and  lectures  along  with 
student   experiences  in  various  community  agencies » 


The  following  are  required  elective  courses  as  set  forth  for  the 
Community  Services  Technician  as  compared  with  Galveston  College  students 
in  the  Community  Health  Wo) ker  track. 


COMMUNITY  SERVICES  TECHNICIAN 

(62-68  credits)  " 
Orientation 

Statistics  or  Math  Elective 
Freshman  Composition 
Biology  or  Science  Elective 
English  Literature 
American  Government 

General  Psychology 
Principles  of  Sociology 
Principles  of  Economics 
Humani  ties 
Public  Speaking 


(Two  courses  from  among) 
The  Family 
Abnormal  Psychol ogy 
Black  Culture  in  America 
Psychology  of  Children 
Psychology  of  Adolescence 
The  Culture  of  Poverty 
Racism 

Juvenile  Delinquency 

Student  works  two  days  per  week, 
September-June  in  the  County  Social 
Services  Agency,  the  Community 
Action  Program  or  the  Family  and 
Children  Service.    Will  be  assigned 
a  faculty  tutor  who  will  supervise 
his  work  on  the  job  and  grade  him  on 
methods  of  social  service.    In  addition 
the  tutor  will  assign  readings  and  grade 
the  student  in  Social  Service  Theory, 
Students  will  be  divided  into  three 
seminar  groups,  meeting  twice  weekly 
through  the  academic  year  in  two-hour 
sessions,  covering  "The  Community  and 
Social  Services--History ,  Philosophy, 
Organization  , Issues  and  Problems." 


COMMUNITY  HEALTH  WORKER 

"TTO^credits) 
Orientation 
Business  Mathematics 
Basic  Composition 
Anatomy  and  Physiology 
Composition  and  Rhetoric 
Survey  of  American  and  Texas 

Government  and  Constitutions 
Introduction  to  Psychology 
Introduction  to  Sociology 


Associated  Health  Occupations 
Introduction  to  Heal th 

Occupations 
Introduction  to  Patient  Care 
Child  Growth  and  Development 
Psychology  of  Personality 


Student  trair^s  July-June  three 
days  per  week  in  SociaT  Service 
Department,  U.T.M.B.;  Community 
Services  -  Housing  Project,  Early 
Childhood  Learning  Center,  various 
social  a^'d  welfare  agencies.  In 
additlor    here  are  lecture  ses- 
sions to  prepare  the  student  to 
enter  each  agency.    Student  also 
learns  medical  and  psychiatric 
disorders.    Technical  Director 
'grades  student  from  evaluations 
of  supervisors  in  respective 
agencies . 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCAT. 


ASSOCIATED  HEALTH  OCCUPATIONS 

COMMUNITY  HEALTH  WORKER 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 

Hours 


First  Semester 


AHO    141    Interdisciplinary  Health  Concepts  - 
Introduction  to  Health  Occupations 

AHO    132    Interdisciplinary  Health  Practices  - 
Specialized  Clerkship 

BIOL  133   Anaiomy  &  Physiology 

BIOL  113   Anatomy  &  Physiology  Lab 

ENGL  131    Basic  Composition 

SOC    131    Introduction  to  Sociology 

Total  Hours 

Second  Semester 

AHO   143    Interdisciplinary  Health  Concepts 
AHO   134    Interdisciplinary  Health  Practices 
BIOL  134   Anatomy  and  Physiology 
BlOl  132    Anatomy  and  Physiology  Lab 
ENGL  132    Composition  and  Rhetoric 
PSYC  131    Introduction  to  Psychology 

Total  Hours 

Second  Summer  Session 

AHO    155    Applied  Health  Concepts  in  Practice 

Total  Hours 


C  lass 

Lab 

Credit 

Contact 

o 
0 

o 
0 

A 

3 

0 

3 

48 

3 

0 

3 

U 

d 

1 

3 

0 

3 

0 

3 

15 

5 

17 

144 

3 

3 

4 

96 

3 

0 

3 

48 

3 

0 

3 

0 

2 

1 

3 

0 

3 

3 

0 

3 

15 

s  ■ 

17 

144 

2 

16 

5 

288 

2 

16 

5 

288 

SECOND  YEAR 

First  Semester 

AHO   241    Interdisciplinary  Health  Co.  :>pt€  '6        "         4  160 

AHO   242    Advanced  Application  -  f f  n  Con-        2        d         4  160 

cepts  and  Practices 
BM     133   Business  Mathematics  I  3        0  3 
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COMMUNITY  HEALTH  WORKER 


(continued) 


First  Semester(continued) 

GOVT  233    Survey  of  American  and  Texas  Gov- 
ernment and  Constitutions 
PSYC  231    Child  Growth  and  Development 

Total  Hours 

Second  Semester 

AHO    232    Special  Problems  and  Techniques 

AHO    243    Advanced  Application  -  Health  Con- 
cepts and  Practices 

AHO    244    Advanced  Interdisciplinary  Health 
Concepts 

PSYC  233    Psychology  of  Personality  

Total  Hours    10       16  "     14  368 


Hours 

C 1  ass 

Lab 

Credi t 

Contact 

3 

0 

3 

3 

0 

3 

13 

16 

17 

320 

3 

0 

3 

48 

2 

8 

4 

160 

2 

8 

4 

160 

3 

0 

3 

Total  Semester  Credit  Hours  in  Program:  70 


ERIC 


1.040 


COMMUNITY  HEALTH  WORKER 


Course  Descriptions 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE 

The  student  is  introduced  to  the  concepts  and  principles  of  Social  Work, 
its  skills  and  methods.    Case  histories  are  reviev/ed  and  beginning  inter- 
viewing techniques  practiced, 

AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS 

A  review  of  'tommunity  resources  clarifying  their  role  in  attempting  to 
deal  with  p'    lems  of  the  economically  disadvantaged,  medically  indigent, 
minorities,  ^^iildren  and  family  services,  psychologically  end  physically 
handicapped . 

AHO  242 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

Student  learns  how  to  conduct  interviews  and  take  case  histories.  Visits 

community  agencies  to  learn  their  procedures.    Student   may  review  case 

studies  and  accompany  professionals  on  home  visits  and  planned  community 
meetings , 

AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES 

Student  is  assigned  to  certain  areas  of  Social  Services  within  UTMB  and 
spends  time  in  a  field  of  his  choice  in  the  community  under  the  super- 
visision  of  professional  staff. 

AHU  243 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

Will  focus  on  Comprehensive  Health  Care  and  Planning      Philosophy  and 
Practice,    Goals  and  objectives  —  the  role  of  the  team, 

AHO  244 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS 

Student  reviews  overall  learning,  both  theoretical  and  practical, 
determines  strengths  and  weaknP"  es  within  himself  and  prepares  for 
entry  into  the  comnunity  heal  .i  field  of  his  choice. 


GOVT  233 

SURVEY  OF  AMERICAN  m  TEXAS  GOVERNMENT  AND  CONSTITUTIONS 

Study  of  the  institutions  of  government  and  the:    functions  from  the  local 
level  to  the  national    with  particular  emphasis  on  the  city,  county  and 
state  governments.  Examines  in  detail  and  on  a  comparative  basis  the  United 
States  and  Texas  Constitutions. 

PSYC  231 

CHILD  GROWTH  AND  DEVELOPMENT 

Huir^ip  psychological  development  from  birth  to  adulthood.    The  birth  of  the 
baby;  from  organism  to  person;  the  infant;  the  toddler;  the  preschool 
child;  the  middle  years  of  childhood;  adolescence;  disturbances  in  develop- 
ment; the  study  of  children. 

BM  133 

BUSINESS  MATHEMATICS  I 

A  study  is  made  of  fundamental  mathematical  processes,  fractions,  decimals, 
percentage  In  business,  business  equations,  and  simple  interest. 

PSYC  233 

PSYCHOLOGY  OF  PERSONALITY 

A  study  of  major  factors  and  conditions  related  to  personality  develop- 
ir  nt,  including  parent-child  relations,  personality  defense  mechanisms, 
methods  of  personality  measurement,  and  behavioral  pathologies  and  their 
treatments . 


When  students  enter  the  study  track  in  the  suwm>^,  they  spend  several 
hours  a  day  in  clinical  conditions  lectures  with  other  study  track  students. 
Within  their  own  study  track,  the  students  cover  the  introduction  to  social 
work,  it':  concepts  and  principles,  as  well  as  th/?  skills  and  methods  which 
are  involved.    Case  records    are  reviewed  to  acquaint  the  student  \sith  the 
various  problems  as  well  as  the  agencies  within  the  cofmunity  that  can  be 
utilized  to  assist  in  s^jlving  them.    Interviewing,  and  how  to  obtain  in- 
formation, is  also  discussed  in  depth. 

By  fall,  the  student  is  aware  of  the  scope  of  social  v^^ork  services. 
At  this  time  the  students  are  given  case  assignments    under  the  super- 
vision of  the  Technical  Director  at  The  University  of  Texas  Medical  Branch, 
Sometimes  the  patients  requiring  assistance  are  known  to  various  social 
agencies  in  their  community,    ilie  Technical  Director  strives  to  give  the 
students  local  cases  so  they  may  visit  the  agencies  Involved  in  order  to 
learn  what  role  the  a9:^'ncy  is  playing  in  specific  case  situations.  The 
students  are  rotated  throughout    the  departments  within  the  hospital  to 
gain  knowledge  and  experience  of  that  service  under  the  direction  of 
trained  social  workers  assigned  to  specific  areas  (surgery,  psychiatry, 
children  and  youth  project,  and  internal  medicine). 

About  mid  semester,  when  the  Technical  Director  feels     student  hc^ 
grasped  the  fundamentals  of  the  program,  this  student  is  sent  into  the 
egencie-^  within  the  community,    A  two-week  rotation  under  the  supervision 
of  the  person  in  charge  of  each  agency  is  accomplished  at  the  following: 

Community  Service  Division  of  the  Galveston  Housing  Project 

Galveston  County  Welfare  Department 

Early  Childhood  Learning  Center 


ERIC 


'^amily  Service 

Idren  and  Youth  Project  -  UTMB 

An  example  of  coordination  between  the  agencies  is  t^at  of  the  Early 
Childhood  Learning  Center  and  Family  Service  where  the  latter  is  the 
grantee  for  Social  Services  for  the  Early  Childhood    Learning  Center.  At 
Family  Service  the  student  may  receive  c^se  records  to  understand  a 
particular  family  problBn,    At  the  Early  Childhood  Learning  Center,  the 
student  goes  on  visitations  with  the  professional,  usually  seeing  the 
family  whose  caf.c  history  was  studied  at  Family  Service. 

Not  requiring  two  weeks  but  time  enough  for  th^j  student  to  understand 
the  functions  of  agencies,  nhe  following  are  part  of  the  cotmunity  rotation 
period: 

Juvenile  Probation  Department 
YWCA 

St,  Vincent's  Community  Center  (located  in  a  ghetto  area) 

These  rotations  are  structured  so  the  student  may  experience  the 
workings  of  a  sophisticated  agency  one  week  and  the  next  week  be  amid 
unstructured  problems  of  the  ghetto  areas. 

Special  on-going  assignments  are  (1)  community  meetings  to  see  how 
group  dynamics  concepts  previously  studied  are  applied  and  (Z)  volunteer 
work    in  a  community  project  of  the  student's  choice  so  the  student  can 
better  understand  the  role  and  attitudes  of  the  volunter^r. 

By  the  end  of  the  fall  semester,  the  student  has  completed  rotation 
throughout  the  comnunity  agencies.  The  student  then  comes  back  to  The 
Medical  Branch  for  concentrated  "feedback''  sessions  with  the  other  students. 


Their  experiences  are  discussed  in  depth,  and  the  application  of  methods 
and  skills  are  evaluated. 

The  students  are  then  assigned  to  department^  within  the  Medical 
Branch  for  case  work  experience.    Should  a  student  shew  def.ciencies  in 
one  or  more  areas,  as  determined  by  the  Technical  Director  and  the  super- 
visors  in  charge  of  rotations  at  the  cormunity  agencies,  this  time  is 
utilized  for  "^rdivioual  assistance. 

Then,  the  latter  part  of  the  spring  semester,  the  student  who  so  wishes 
may  request  additional  time  at  a  certain  agency.    This  is  the  field  the 
student  may  wish  to  enter  upon  graduation. 

Supervision  of  students  ifr  this  study  track  is  handled  initially  on 
a  group  basi*:,  but  later  a  one-to-one  basis  with  the  Technical  Director. 

Students 

One  student  joined  the  program,  but  left  without  completing  college 
courses.    This  student  has  since  returned  to  Galveston  College  and  is 
working  on  all  college  academic  courses.  She  had  successfully  passed  her 
clinical  work» 

She  is  now  employed  with  the  YWCA  Youth  Services  Bureau  in  Galveston 
on  a  part-time  basis.  She  is  involved  with  a  beach  project  which  is 
focused  on  prevention  of  drug  abuse  and  dealing  with  runaways. 

Equipment 

Facilities  and  equipment  needs  would  Incluve  a  desk  for  every  student, 
preferably  one  which  affords  privacy  for  interviewing.    Dictating  equip- 
ment is  also  desirable.    Students  also  should  have  access  to  the  latest 
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periodicals  and  journals  which  would  help  then  to  stay  abreast  of  develop- 
ments   in  the  field. 


ERIC 


ELECTROENCEPHALOGRAPHY 


The  fall  of  1971  is  the  first  year  students  have  been  admitted 
into  the  AHO  Electroencephalography  Technicican  program.    It  was  ap- 
proved for  AHO  by  the  Texas  Education  AGency  on  July  6,  1971,  on  a 
two-year  trial  basis.    A  letter  from  the  TEA  to  Galveston  College 
sta  ted: 

To  continue  the  program  on  a  regular  basis  beyond  the  initial 
two  years,  you  will  be  required  to  submit  for  review  an  eval- 
uation of  the  program  made  immediately  after  the  first  class 
is  graduated*    This  evaluation  should  include  the  level  of 
continuing  need  for  the  program,  types  of  positions  and  salary 
levels  available  to  graduates,  trends  in  development  of  two 
years  training  for  EEC  technicians  nationally,  etc. 

No  standards  for  training  of  EEC  technicians  have  been  adopted 
by  the  American  Medical  Association  (although  at  the  printing  they 
may  have  been).    Those  candidates  for  registry  are  required  to  pass 
a  certifying  examination  enccnipassing  written,  oral  and  laboratory 
sections.    An  AMES  committee  is  now  meeting  to  set  requirements  for 
uniform  education  and  training. 

In  lieu  of  these  standards,  the  AHO  program  has  a  curriculum 
established  by  the  EEG  study  track  faculty  which  embodies  the  think- 
ing of  the  AMES  as  well  as  fulfills  requirements  the  AHO  faculty  deems 
pertinent. 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 


ASSOCIATED  HEALTH  OCCUPATIONS 


ELECTROENCEPHALOGRAPHY  TECHNOLOGIST 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 


Hours  . 

First  Semester  Class    Lab   Credi t  Contact 


AHO 

141 

Interdisciplinary  Health  Concepts  - 

3 

3 

4 

96 

Inlntroduction  to  Health  Occupations 

AHO 

132 

Interdisciplinary  Health  Practices  - 

3 

0 

3 

48 

Specialized  Clerkship 

BIOL 

133 

Anatomy  &  Physiology 

3 

0 

3 

BIOL 

113 

Anatomy  &  Physiology  Lab 

0 

2 

1 

ENGL 

131 

Basic  Composition 

3 

0 

3 

SOC 

131 

Introduction  to  Sociology 

3 

0 

3 

144 

Total  Hours 

15 

5 

17 

Second  Semester 

AHO    143    Interdisciplinary  Health  Concepts  3  3  4  96 

AHO   134   Interdisciplinary  Health  Practices  3  0  3  48 

BIOL  143   Anatomy  &  Physiology  3  0  3 

BIOL  114   Anatoiry  &  Physiology  Lab  0  2  1. 

ENGL  132   Composition  and  Rhetoric  3  0  3 

PSYC  131    Introduction  to  Psychology  3  0  3 

Total  Hours  T5  5  T7  XW 

Second  Suirener  Session 

AHO   155   Applied  Health  Concepts  in  Practice  2  16  5  288 

Total  Hours  ~2  TB  5  Jgg" 


SECOND  YEAR 

First  Semester 

AHO   241    Interdisciplinary  Health  Concepts  2       8        4  160 

AHO   242   Advanced  Application  —Health  2       8        4  160 

Concepts  and  Practices 

BM     133   Business  Mathematics  I  3       0  3 

PSYC  233   Psychology  of  Personality  3       0  3 

Total  Hours  TD               TA  ^ 
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Hours 

Second  Semester  Class    Lab    Credit  Contact 


AHO 

232 

Special  Problems  and  Techniques 

3 

0 

3 

48 

AHO 

243 

Advanced  Application  -  Health 

2 

8 

4 

160 

Concepts  and  Practices 

AHO 

244 

Advanced  Interdisciplinary 

2 

8 

4 

160 

Health  Concepts 

GOVT 

233 

Survey  of  American  and  Texas 

3 

0 

3 

Government  and  Constitutions 

Total  Hours 

TO 

16 

14 

368 

First  Summer  Session 

AHO   256   Applied  Health  Concepts  in  2      16         5  288 

Practice  I  

Total  Hours     1       T?         5  28g~ 


Total  Semester  Credit  Hours  in  Program:  72 
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ELECTROENCEPHALOGRAPHY  TECHNOLOGIST 


COURSE  DESCRIPTIONS 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE 

A.  A  brief  resume  of  the  history  and  development  of  electroencephalography, 

B.  Terminology  -  To  orient  the  student  to  standard  electroencephalographic 
terminology  used  in  the  profession. 

C.  Elementary  Principles  of  Instrumentation  -  To  introduce  the  student  to 
the  use  and  care  of  the  electroencephalograph,  including  calibration, 
standardization,  filtration,  amplification,  and  care  and  preventive 
maintenance  of  the  machine. 

D.  Methodology  and  Artifacts  -  To  provide  the  student  with  knowledge  and 
skills  necessary  to  obtain  a  readable  record.    Including  the  prepara- 
tion of  the  patient,  electrode  application,  labeling  tracings,  acti- 
vation techniques,  and  recognition  of  artifacts, 

E.  Clinical  experiences,  supervised,  as  deemed  applicable. 

AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS 

This  course  provides  the  student  with  the  basic  knowledge  of  brain 
structure  and  its  relationship  to  electroencephalography • 

AHO  242 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

This  course  is  designed  tc  provide  the  student  with  the  opportunity  to 
apply  practical  skills  and  develop  proficiencies  in  application  of 
techniques  to  obtain  electroencephalograms  under  clinical  conditions. 
It  includes  patient  contact  and  practical  application  in  routine  enceph- 
alography of  all  age  groups.    In  addition,  the  student  will  learn  des- 
criptive terminology  in  interpretation  of  electroencephalograms  which 
will  be  reviewed  by  an  electroencephalographer. 

AHO  243 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

Assignment  to  the  student's  area  of  clinical  interest,  including 
specialized  instruction  in  advanced  concepts  and  theory,  independent 
application  of  technical  skills  with  professional  consultation  or  super- 
vision, and  responsible  participation  as  a'member  of  the  health  team. 
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AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES 

This  course  provides  the  student  with  the  opportunity  to  develop  skills 
in  handling  special  or  unusual  problems  such  as  isolation  techniques, 
coma  patients,  psychotic  or  retarded  patien-^s,  management  of  seizure 
patieiits,  portable  tracings  (coronary  care  unit,  intensive  care  unit, 
operating  room  and  emergency  room),  isoelectric  tracings,  and  research 
problems.    In  addition,  the  student  will  learn  the  medico-legal  aspects 
and  responsibilities  of  an  electroencephalography  technologist.  This 
is  also  a  period  for  the  refinement  of  work  habits,  attitudes  and  ad- 
ministrative activities  which  will  aid  the  student  in  making  the  trans- 
ition from  student  to  professional. 

AHO  244 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS 

This  course  is  designed  to  provide  for  additional  instruction  or  super- 
vision in  highly  unique  procedures  or  techniques  essential  to  meet 
standards  of  existi^ig  certification  bodies  for  electroencephalography. 

AHO  256 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  I 

This  course  is  designed,  upon  completion  of  formal  classroom  lectures, 
to  allow  the  student  to  function  independently  as  an  electroencephalo- 
graphist  in  unsupervised  laboratories.    Upon  satisfactory  completion  of 
this  independent  work  period,  the  student  will  be  examined  by  written 
and  ora">  examinations  and  in  the  actual  laboratory  performance  by  the 
Board  of  the  American  Medical  Electroencephalography  Society  for 
certification  by  that  society.  (Depending  upon  outcome  of  AMA  EEG 
credentials  committee,  this  course  may  have  to  be  altered). 

MATH  133 

BUSINESS  MATHEMATICS  I 

A  study  is  made  of  fundamental  mathematical  processes,  fractions,  deci- 
mals, percentage  in  business,  business  equations,  and  simple  interest. 

PSYC  233 

PSYCHOLOGY  OF  PERSONALITY 

A  study  of  major  factors  and  conditions  related  to  personality  develop- 
ment, including  parent-child  relations,  personality  defense  mechanisms, 
iTiethods  of  personality  measurement,  and  behavioral  pathologies  and  their 
treatments . 


GOVT  233 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERf^MENT  AND  CONSTITUTIONS 

Study  of  the  institutions  of  govermnent  and  their  functions  from  the 


local  level  to  the  national  with  particular  emphasis  on  the  city,  county, 
and  state  governments.    Examines  in  detail  and  on  a  comparative  basis 
the  United  States  and  Texas  Constitutions. 

PSYC  231 

CHILD  GROWTH  AND  DEVELOPMENT 

Human  psychological  development  from  birth  to  adulthood.    The  birth  of 
the  baby;  from  organism  to  person;  the  infant;  the  toddler;  the  preschool 
child,  the  middle  years  of  childhood;  adolescence;  disturbances  in  develop- 
ment; the  study  of  children. 

The  Technical  Director  for  EEG  previously  had  conducted  a  certificate 
program  in  EEG  (which  involved  six  months  of  study  before  a  student  could 
take  national  registry  examinations).    The  feeling  of  the  Technical  Direc- 
tor  as  well  as  the  Electroencephalographer   was       this  time  was  insufficient 
to  produce  a  highly-trained  technician.    They  established  the  current  pro- 
gram through  the  AHO  department. 

The  objectives  of  the  AHO  study  track  are  (1)  to  graduate  students 
who  will  pass  the  EEG  registry  examinations  and  (2)  because  the  field  is 
so  new  and  very  few  training  centers  are  available  for  students,  the 
faculty  believes  these  students  graduating  with  AAS  degrees  will  be  among 
the  better-educated  EEG  technicians  and  will  be  called  upon  to  teach. 
Therefore,  the  EEG  faculty  has  established  this  curriculum  and  training 
to  give  these  students  a  wide  range  of  experiences  including  a  special 
confidence-building  examination  to  prepare  them  for  thier  work  as 
technicians  and  possible  instructors. 

Curriculum 

Students  wishing  to  enter  the  EEG  study  track  are  interviewed  by 
the  Technical  Director.    Although  there  are  no  set  standards  for  entrance, 
the  director  prefers  to  consider  students  who  have  had  a  low  record  of 

izsa 


absences  during  the  first  year,  have  maintained  at  least  a  C  average, 
and  preferably  have  had  previous  employment  (part-time  work  included). 
The  director  feels  that  a  student  who  indicates  the  ability  to  be  suc- 
cessfully employed  and  who  is  conscientious  about  employment  is  pos- 
sibly more  trainable  than  the  person  who  has  a  high  scholastic  average 

with  no  experience  in  a  work  situation. 

The  nature  of  administering  electroencephalograms  requires  a  per- 
son with  patience,  one  who  is  able  to  relate  to  people  and  manage  them, 
and  who  is  capable  of  working  alone  since  most  health  facilities  have 
only  one  EEG  technician  on  the  staff.    Those  students  who  have  a  desire 
to  experience  the  new  and  different  throughout  their  work-life  undergo 
more  intense  counseling  since  the  EEG  technician's  work  is  basically 
routine  after  skills  and  technique  have  been  attained. 

The  first  six  weeks  is  spent  in  observation  of  the  procedures  and 
familarization  with  the  equipment  and  the  language.    During  this  period, 
the  student  is  not  required  to  obtain  knowledge  which  will  be  tested. 
The  reason  for  the  orientation  session  is  that  the  standard  texts  for 
EEG  technicians  begin  with  so  much  technical  language,  the  student  will 
soon  become  confused  unless  he  has  had  the  opportunity  to  see  and 
basically  to  understand  what  ^6  presented  in  the  text. 

Students  begin  their  experience  on  a  one-to-one  ratio  with  a 
licensed  EEG  technician.    Lectures  and  clinical  application  are  inter- 
related, the  instructor  lecturing  on  a  particular  subject,  and  then  the 
students  experiencing  their  new  knowledge  with  the  patients  and  at  the 
machines.    Lecture  times  are  not  structured;  therefore,  the  students 
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are  free  to  take  the  time  they  need  to  learn  a  segment.    They  are  tested 
individually  on  the  things  they  have  learned.    For  example,  a  st' dent 
taking  a  test  will  be  given  parts  of  EEG  tracings  which  she  administered 
and  had  explained  to  her.    All  students  will  have  experienced  the  same 
readings  by  the  time  the  course  is  completed.    The  first  summer  and  fall 
semesters,  statistics  reveal  the  students  took  an  average  of  131 
tracings. 

Because  of  the  relative  isolation  of  an  EEG  technician  in  a  health 
care  facility,  the  students  are  also  taught  basic  electronics  of  the  EEG 
machine.    At  the  present  time  there  are  no  district  representatives  for 
EEG  machines,  and  the  technician  must  function  as  a  mechanic  by  circum- 
stance. 

The  students  are  graduated  at  the  end  of  July  during  the  second 
summer  of  their  studies.    They  are  required  this  extra  time  because  of 
the  number  of  tracings  they  must  complete  as  well  as  their  spending 
time  alone  in  a  medical  fdcility   as  part  of  the  final  examination.  As 
previously  stated,  most  EEG  technicians  function  as  a  staff  of  one  in 
a  health  facility. 

For  this  reason,  the  students  undergo  a  special  one-month  testing 
period.    Each  student  is  taken  to  a  nearby  hospital  which  employs  an  EEG 
technician  (St.  Mary's  Infirmary).    The  student  becomes  familiar  with  the 
facility  for  a  period  of  two  weeks.    Then,  by  arrangement  with  the  hos- 
pital, the  staff  EEG  technician  from  St.  Mary/s  rotates  to  John  Sealy 
Hospital,  and  the  student  is  left  alone  in  .the  dpartment  for  a  month.  The 
student  will  be  able  to  call  the  Technical  Director  if  problems  arise;  how- 
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ever,  no  physical  assistance  will  be  given  '  me  the  student  is 

there.    After  having  successfully  comple  St.  Mary's,  the 

student  will  have  successfully  passed  the  final  examination  for  the  course. 

Students 

Four  students  have  been  accepted  into  the  program.    They  will  com- 
plete their  clinical  experience  in  July.    Of  the  four,  one  student  has 
made  special  arrangements  because  of  illness.    This  student  had  initially 
entered  the  AHO  program  in  the  fall,  1969,  and  had  dropped  from  radiologic 
technology  during  the  first  summer  session.    Her  reason  for  leaving  was 
the  discovery  of  a  brain  tumor.  After  one  year's  absence,  the  student 
again  asked  to  be  admitted  into  the  program  in  the  EEG  study  track.  She 
again  became  ill  during  the  fall  semester,  and  she  was  forced  to  be  ab- 
sent even  though  she  was  maintaining  a  3.0  in  her  EEG  work.    She  has  now 
recovered  sufficiently  to  again  be  present. 

The  other  three  students  have  already  shown  their  accomplishments. 
Entering  the   program,  one  student  had  a  2.4  composite  grade  average, 
another  a  2.0  average,  and  the  third,  a  2.3.    At  the  end  of  the  fall 
semester,  all  students  made  the  Dean's  List  at  Galveston  College.  Those 
making  this  list  achieve  a  grade  point  average  of  3.0  to  3.4  in  the 
semester. 

Five  medical  facilities  have  contacted  the  Technical  Director, 
indicating  positions  available  to  the  graduates.    One  is  within  a  forty 
mile  radius  of  Galveston;  the  rest  are  in  Texas.    The  lowest  salary 
offered  was  $500  a  month,  and  one  facil ity ^indicated  tf^e  salary  was 

ERIC 


open.    One  of  the  positions  is  for  teaching  as  well  as  for  technical 
work. 

Facilities 

The  equipment  needed  to  equip  a  laboratory  for  the  teaching  of  EE6 
technicians  should  be  in  sufficient  quantity  to  permit  the  students  to 
function  when  they  are  in  the  clinics  and  not  have  to  wait  for  facilities 
to  become  available. 

Suggested  equipment  for  15  EEG  students  in  a  laboratory  would  be  five 
electroencephalograph  machines,  one  photo  stimulator  and  five  reclining 
chairs. 
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INHALATION  THERAPY 


Inhalation  Therapy  (Pu^mona^^         >nv)  was  the  first  study  track 
to  be  approved  by  the  Texas  Educc.  '       jency.    Because  the  Agency  did 
not  have  a  designation  at  that  time  for  this  type  of  program,  the  entire 
AHO  grouping  of  courses  was  under  the  section  of  Inhalation  Therapy. 
This  was  changed  in  1971. 

There  were  no  ongoing  programs  of  inhalation  therapy  at  The  Univer- 
sity of  Texas  Medical  Branch  as  there  were  in  other  study  tracks  (radio- 
logic technology,  physical  therapy,  occupational  therapy).    This  program 
as  developed  because  of  the  need  for  trained  inhalation  therapists  and 
because  facilities  and  manpower  were  available  for  training  students.  In 
another  part  of  this  chapter  will  be  a  listing  of  the  equipment  needed 
for  the  training  of  these  students,  since  it  is  necessary  that  a  fully- 
equipped  and  staffed  clinical  setting  be  available. 

The  curriculum  was  planned  according  to  the  requirements  established 
by  the  Joint  Review  Committee  for  Inhalation  Therapy  Education  of  the 
American  Medical  Association.    In  every  case  the  required  hours  of  study 
for  an  essential  have  been  exceeded  by  the  hours  established  at  Galveston 
College.    The  provisional  accreditation  of  this  program  with  the  stipula- 
tion of  a  site  visit  within  a  year  was  apnounced  in  January,  1972. 
Curriculum 

Because  of  the  requirement  of  clinical  hours,  the  study  track  is  ex- 
tended beyond  the  usual  two  years,  and  most  students  complete  their  clin- 
ical hours  by  the  end  of  October  during  their  third  year.    The  following 
is  the  curriculum  and  course  descriptions  for  inhalation  therapy  with  the 
chart  showing  the  compliance  with  AMA  standards. 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 

ASSOCIATED  HEALTH  QCCUPATIOHS 

INHALATION  THERAPIST 
(Meets  Associate  in  Applied  Science  Dec-ee  Reqt irements ) 


FIRST  YEA5. 


Fi  rst  Semester 


Hours 

Class    Lab    Credit'  Contact 


AHO    141    Interdi sci d1 i nary  Health  Concents  - 

Introduction  to  Health  Occ:i5:i:ations 

AHO    132    Interdisciplinary  Health  Prac-icos  - 
Special ized  Clerkship 

BIOL  133    Anatomy  &  Physiology 

BIOL  113    Anatomy  &  Physiology  Lab 

ENGL  131    Basic  Composition 

SOC    131    Introduction  to  Sociology 

Total  Hours 


3 
0 
3 
3 


15 


0 
2 
0 
0 


3 
1 
3 
3 


17 


96 
48 


144 


Second  Semester 

AHO    143  Interdisciplinary  Health  Conceptss 

AHO    134  Interdisciplinary  Health  Practices 

BIOL  134  Anatomy  &  Physiology 

BIOL  114  Anatomy  &  Physiology  Lab 

ENGL  132  Composition  and  Rhetoric 

PSYC  131  Introduction  to  Psychology 


Total  Hours 


Second  Summer  Session 


AHO    155    Applied  Health  Concepts  in  Practice 

Total  Hours 


3 
3 
3 
0 

3 

3 


3 
0 
0 
2 

0 

0 


16 


16 


4 
3 
3 
1 
3 
3 


17 


96 
48 


144 


288 


288 


ERIC 


SECOND  YEAR 

First  Semester 

AHO    241    Interdisciplinary  Health  Cone : ots  " 
AHO    242    Advanced  Application  -  Heelt  '~jn- 

cepts  and  Practices 
MATH  14^    College  Algebra 
PHSC  241    Phys-i  .si  Science  for  Health  .i.  :u- 

pe' 'ons 

Tot  Hours 
-158- 


2 

8 

4 

160 

2 

8 

4 

160 

3 

2 

4 

4 

0 

4 

1 

18 

15 

320 

INHALATION  THERAPIST 
(continued) 

.  c       ^  Hours 
:::jecond  Semester 


AHO    .232    Special  Problems  and  Techniques 

AHO    243    Advanced  Application  -  Health  Con- 
cepts a?nd  Practices 

AHO    244    Advanced  Interdisciplinary  Health 
Concepts 

BIOL  135  Microbiology 

GOVT  233    Survey  of  American  and  Texas  Gov- 
ernment  and  Constitutions 

Total  Hours  13 


First  Summer  Session 

AHO    256    Applied  Health  Concepts  in  Prac« 
tice  I 

Total  Hours 

Second  Summer  Session 

AIHO    267    Applied  Health  Concepts  in  Prac- 
tice II 

Total  Hours 


THIRD  YEAR 

First  Semester 

AHO    268   Applied  Health  Concepts  in  Prac- 
tice III 


Total  Hours  0 
Total  Semester  Credit  Hours  in  Program:  89 


Class 

Lab 

Credi  t 

Contact 

3 

0 

3 

48 

2 

8 

4 

160 

2 

8 

4 

1  fin 

3 

0 

3 

3 

0 

3 

13 

16 

17 

368 

2 

16 

5 

?8R 
c  oo 

2 

16 

5 

288 

2 

16 

6 

288 

2  ' 

16 

6 

288 

0 

35 

6 

560 

0 

35 

6 

560 

o 

ERIC 
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INHALATION  THERAPY 
Course  Descriptions 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE 


CREDIT:  5 


This  course  is  designed  to  provide  the  student  with  the  initial  concepts 
of  procedures  and  techniques,  and  an  overview  of  inhalation  therapy^ in 
action.    In  addition  to  an  introduction  to  the  inhalation  therapist's 
role  and  function  in  major  medical  areas,  the  student  will  experience, 
under  the  supervision  of  an  inhalation  therapist,  the  aoplication  of  those 
procedures  being  learned.    The  student  will  gain  basic  skills  and  pro- 
cedures as  applied  to  inhalation  therapy.    Emphasis  is  focused  upon  de- 
veloping a  prar.tical  body  of  knowledge  related  to  a  high  standard  of 
patient  care. 

Objectives : 

1.  To  allow  the  student  to  examine  hiis  own  individual  abilities  through 
actual  participation  in  procedures  and  techniques,  and  to  acquaint 
him  with  an  understanding  of  proper  clinical  practices. 

2.  To  allow  the  student  to  gain  experience  in  the  maintenance  of  mater- 
ials and  equipment. 

3.  To  allow  the  student  to  gain  specific  knowledge  concerning  the  ad- 
justment of  procedures  and  techniques  to  individual  patient  care. 

4.  To  assist  the  student  in  learning  to  analyze  problems  and  possible 
solutions  in  order  to  accomplish  specific  tasks  related  to  procedures 
and  techniques  which  are  unique  to  inhalation  therapy. 

5.  To  aid  the  student  in  developing  basic  understanding  of  the  utili- 
zation of  various  procedures  and  techniques  of  inhalation  therapy  as 
they  relate  to  a  high  standard  of  patient  care. 


This  course  is  designed  to  provide  assignment  to  the  student's  area  of 
interest,  inhalation  therapy,  including  application  of  techniques,  pro- 
cedures, and  individual  student  development  of. basic  skills.  Emphasis 
is  placed  upon  providing  the  student  with  comprehensive  information  con- 
cerning specific  aspects  of  inhalation  therapy,  including  methods  of 
treatment  and  treatment  philosophies. 


AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS 


CREDIT:  4 


ERLC 
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Objectives : 


1.  To  provide  the  student  with  knowledge  and  undei'standing  of  the  dy- 
namic concepts,  procedures  and  techniques  of  inhalation  therapy. 

2.  To  provide  the  student  with  the  knowledge  of  treatment  procedures 
unique  to  inhalation  therapy. 

3.  To  allow  the  student  to  gain  specific  knowledge  of  procedures  and 
techniques  of  inhalation  therapy  as  they  relate  to  a  high  standard 
of  patient  care. 

AHO  242 

ADVANCED  APPLICATION  -  HEALT'   CONCEPTS  AND  PR.ACTICES  CREDIT:  4 

This  course  is  designed  to  provide  the  student  with  knowledge  of  procedures 
and  techniques  unique  to  inhalation  therapy  and  their  direct  application 
to  patient  care.    Emphasis  is  placed  on  the  individual  student's  develop- 
ment of  intermediate  technical  skills  as  applied  to  inhalation  therapy.' 

Objecti  ves : 

1.  To  aid  the  student  in  developing  a  basic  understanding  of  the  patho- 
physiological basis  for  intermittent  positive  pressure  therapy  and, 
under  supervision,  to  apply  this  knowledge  in  the  clinical  area. 

2.  To  provide  the  student  with  supervised  clinical  experience  in  treat- 
ment of  patients,  within  all  age  groups,  with  respiratory  problems. 

3.  To  allow  for  the  individual  students  development  of  intermediate 
technical  skills  which  are  unique  to  the  clinical  area  of  inhalation 
therapy. 

4.  To  develop  aims  and  attitudes  which  are  directive  in  aiding  the  stu- 
dent in  achieving  an  understanding  of  clinical  procedures  as  they  re- 
late to  a  high  standard  of  patient  care. 

AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES  CREDIT:  3 

This  course  has  been  designed  to  provide  the  student  with  the  opportunity 
to  explore  in  greater  depth  the  procedures  and  techniques  used  in  in- 
halation therapy.    Emphasis  is  placed  on  exploration  of  new  areas  of  tech- 
niques, the  reinforcement  of  previously  learned  skills,  and  the  analysis 
of  procedures  and  techniques  for  application  to  inhalation  therapy. 

Objectives : 

1-    To  allow  the  student  to  explore  new  areas  of  procedures  and  techniques 
which  are  unique  to  inhalation  therapy. 


To  allow  the  student  to  gain  additional  experience  in  the  application 
of  procedures  and  techniques  as  they  relate  to  patient  care. 

To  allow  the  student  to  gain  greater  knowledge  of  the  adjustment  of 
procedures  and  techniques  to  inhalation  therapy  treatment. 

To  allow  the  student  to  reinforce  previously  learned  skills  in  the 
area  of  procedures  and  techniques. 

To  assist  the  student  in  developing  sound  methods  of  analysis  of 
procedures  and  techniques  for  application  to  inhalation  therapy  treat- 
ment. 


AHO  243 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES  CREDIT:  4 

This  course  is  designed  to  provide  the  student  with  assignment  to  the 
student's  area  of  interest,  inhalation  therapy,  for  supervised  appli- 
cation of  techniques  and  individual  student  development  of  intermediate 
technical  skills  as  applied  to  inhalation  therapy  treatment.  Emphasis 
is  placed  on  actual  clinical  application,  under  direct  supervision,  of 
proficiencies  and  compentencies  learned  in  previous  didactic  courses. 

Objectives : 

1.  To  provide  the  student  with  supervised  clinical  experience  in  treat- 
ment of  patients,  within  all  age  groups,  with  respiratory  problems. 

2.  To  provide  the  student  with  direct  contact  experience,  under  super- 
vision, with  patients  of  all  age  groups  who  have  respiratory  problems. 

3.  To  develop  aims  and  attitudes  which  are  directive  in  aiding  the 
student  in  achieving  an  understanding  of  clinical  procedures  as  they 
relate  to  a  high  standard  of  patient  care. 

AHO  244 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS  CREDIT:  4 

This  course  is  designed  to  provide  assignment  to  the  student's  area  of 
clinical  interest,  inhalation  therapy,  for  instruction  in  specialized 
concepts  and  theory,  supervised  application  of  techniques  and  procedures 
and  individual  student  development  of  intermediate  technical  skills. 
Emphasis  will  be  placed  on  providing  the  student  with  comprehensive  in- 
formation concerning  the  aspects  of  blood  gas  analysis,  pulmonary  func- 
tions, spiometry,  and  chest  physiotherapy  as  applied  to  the  specialized 
area  of  inhalation  therapy. 

Objectives: 

1,    To  provide  the  student  with  knowledge  and  understanding  of  the  spe- 
cialized concepts  as  they  apply  to  inhalation  therapy- 
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2.  To  provide  the  student  with  the  knowledge  and  understanding  of  these 
specialized  concepts  as  they  relate  to  patients  with  respiratory 
problems. 

3.  To  allow  the  student  to  gain  specific  knowledge  concerning  the  adjust- 
ment of  procedures  and  techniques  as  they  relate  to  patient  care. 

AHO  256 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  I  CREDIT:  5 

This  course  is  designed  to  provide  assignment  to  the  student's  area  of 
clinical  interest  for  additional  instruction  or  supervision  in  highly 
unique  procedures  or  techniques  essential  to  meet  standards  of  selected 
health  occupations.    Emphasis  will  be  placed  on  providing  the  student 
with  comprehensive  information  concerning  the  aspects  of  theoretical 
management  of  patients  in  selected  areas  for  directed  experience  util- 
izing special  procedures  unique  to  inhalation  therapy. 

Objectives: 

1.  To  provide  the  student  with  knowledge  and  understanding  of  the  spe- 
cialized concepts  as  they  apply  to  inhalation  therapy. 

2.  To  provide  the  student  with  the  opportunity  to  apply  these  special- 
ized concepts  in  directed  experience  in  patient  care. 

3.  To  allow  the  student  to  gain  specific  knowledge  concerning  the  ad- 
justment of  procedures  and  techniques  as  they  relate  to  individual 
patient  care. 

AHO  267 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  II  CREDIT:  6 

This  course  is  designed  to  provide  assignment  to  the  student's  area  of 
clinical  interest,  inhalation  therapy,  for  additional  instruction  or 
supervision  in  highly  unique  procedures  or  techniques  essential  to  meet 
standards  of  selected  health  occupations.    Emphasis  is  placed  on  providing 
the  student  with  the  opportunity  to  apply  skills  and  knowledge  in  actual 
patient  care  in  the  specialized  area  of  inhalation  therapy. 

Objectivesj^ 

1.  To  provide  the  student  with  actual  application  of  the  procedures  and 
techniques  learned  in  preceding    course  work. 

2.  To  allow  the  student  to  refine  techniques  essential  to  treatment  of 
patients  with  respiratory  problems. 

3.  To  allow  the  student  to  gain  specific  experience  in  the  adjustment 

of  procedures  and  techniques  as  they  relate  to  a  hiah  standard  of 
patient  care. 
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AHO  268 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  III 


CREDIT:  6 


Continuation  of  AHO  267 


MATH  141 
COLLEGE  ALGEBRA 


CREDIT:  4 


An  introduction  to  the  basic  concepts  of  modern  algebra.    Topics  are 
taken  from  logic  and  theory,  the  development  of  the  number  systems,  re- 
lations, functions,  equations,  inequalities,  determinants,  and  matrices, 
probability  and  mathematical  induction. 


Theory  of  matter,  structure  of  atoms  and  molecules,  valence  and  binding, 
oxidation  and  reduction,  nature  of  acids  and  basis,  hoat  and  the  states 
of  matter.    The  atmosphere,  its  constituents,  the  gas  laws,  diffusion, 
and  laminar  and  turbulent  fl-ow  of  fluids. 


General  principles;  asepsis,  disinfection  and  sanitation,  infection, 
immunity  and  allergy;  bacteriology;  general  pathology. 

GOVT  233 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERNMEN*^  AND  CONSTITUTIONS      CREDIT:  3 

Study  of  the  institutions  of  government  and  their  functions  from  the 
local  level  to  the  national  with  particular  emphasis  on  the  city,  county, 
and  state  governments.    Examines  in  detail  and  on  a  comparative  basis  the 
United  States  and  Texas  Constitutions. 

When  a  student  chooses  to  apply  for  the  inhalation  therapy  study 
track,  he  is  interviewed  by  two  or  three  persons  in  inhalation  therapy, 
usually  the  Medical  Director,  the  Associate  Technical  Director  for  Edu- 
cation and  the  Technical  Director  of  the  Pulmonary  Therapy  Service. 

There  is  no  set  interview  form  which  they  utilize  since  they  are 
at  liberty  to  interview  the  student  in  their  own  manners  to  bring  out 
the  following: 


PHSC  241 

PHYSICAL  SCIENCE  FOR  HEALTH  OCCUPATIONS 


CREDIT:  4 


BIOL  135 
MICROBIOLOGY 


CREDIT:  3 
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1.  Depth  of  interest  in  a  subject.    This  does  not  necess- 
arily have  to  be  related  to  inhalation  therapy,  but  to  show 
that  a  student  has  a  curiousity  for  education.  Inhalation 
Therapy  contains  a  great  amount  of  detailed  training,  and 
it  is  necessary  that  a  student  have  the  ability  to  think 
through  problems  as  well  as  the  tenacity  to  investigate  all 
possibilities  before  coming  to  a  decision. 

2.  Facility  with  hands  and  ability  to  think  under  stress.  The 
student  who  displays  an  interest  in  using  his  hands  by  hob« 
bies  or  previous  employment  merits  consideration  since  this 
occupation  is  concerned  with  these  attributes.  The  thinking 
under  stress  could  be  brought  out  by  having  the  student  re- 
late  an  incident  requiring  quick-thinking,  and  what  the  stu- 
dent did  in  that  moinent  is  what  they  want  to  determine. 

3.  An  interest  in  science  and  mathematics  has  to  be  part  of  the 
student's  background  since  so  much  depends  upon  the  student's 
abilities  in  these  fields.    A  "C"  or  better  in  math  courses 
is  a  requirement,  hopefully  the  student  has  made  better  than 
a  C. 

When  the  student  enters  the  program  in  the  summer,  he  spends  most  of 
his  time  in  lecture  for  the  first  weeks.    The  student  is  exposed  to  the 
science  and  math  he  will  be  encountering  as  well  as  the  equipment.  Only 
after  the  equipment  is  explained  in  the  classroom  n'll  the  student  be  al- 
lowed to  accompany  a  therapist  in  the  clinic.  ^Therefore,  the  summer  is 
approximately  70%  instruction  and  30%  patient  contact. 
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After  the  equipment  is  covered  didactically,  the  students  are  then 
exposed  to  patient  treatment  in  the  classroom.    After  a  lecture  on  a 
subject,  the  students  then  accompany  the  therapist  into  the  clinic  to 
see  that  particular  procedure.    The  ratio  of  instruction  to  clinical  ex- 
perience begins  to  tend  toward  50%  -  50%  by  the  time  the  fall  semester 
has  been  completed. 

Also  during  this  time  the  student  is  learning  physical  science  and 
getting  basic  algebra  in  the  college  studies.    To  have  these  courses 
completed  by  the  beginning  of  the  fal]  semester  is  the  ideal  situation 
for  the  clinical  faculty.    Time  has  to  be  spent  teaching  areas  which  have 
not  yet  been  covered  in  physical  science  in  order  to  keep  the  clinical 
training  schedule  according  to  the  essentials. 

By  the  time  the  spring  semester  has  begun,  the  students  have  been 
exposed  to  the  equipment  and  most  of  the  treatments.    Their  didactic 
and  patient  treatment  are  now  covered  together,  utilizing  whatever  patients 
are  "in  the  house. " 

Then,  in  June  until  the  student  completes  clinical  training  at  the 
end  of  October,  the  student  is  placed  in  a  clinical  preceptorship.  He 
is  exposed  to  highly  unique  procedures  or  techniques  essential  to  meet 
the  AMA  standards.    He  is  rotated  through  specified  clinical  areas  of 
emergency  room,  medicine,  obstetrics,  pediatrics,  general  surgery,  thor- 
atic  surgery,  neurological  surgery,  recovery  room,  out-patient  clinic, 
shock  therapy,  renal  dialysis,  cardiac  catherization  and  x-ray  diag- 
nostic areas* 

Upon  successful  completion  of  required  hours  and  didactic  study, 
the  students  are  then  eligible  to  take  the  certifying  examinations  for 
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registered  inhalation  therapists. 

Should  a  student  make  below  a  C  in  any  of  the  units  of  study,  those 
units  must  be  made  up.    Because  of  the  other  essentials  to  be  met,  there 
is  not  time  to  repeat  a  unit  during  the  school  year,  and  the  student  will 
have  to  be  placed  on  a  space-available  basis  the  following  year. 

The  progress  of  the  student  both  academically,  clinically  and  men- 
tally is  followed  by  the  interested  faculty  members  by  reading  student 
diaries.    The  diary  is  developed  by  the  student  and  turned  in  at  monthly 
intervals.    Problems  requiring  individual  answers  or  discussions  are 
included.    It  is  also  considered  as  their  sounding  board  for  teaching  ab- 
normalities requiring  correction. 

Checks  are  made  periodically  to  determine  the  subject  matter  covered 
in  relation  to  essentials  with  on-going  analysis  of  lectures  and  clinical 
appl ications . 

Perhaps  the  most  important  written  portion  of  the  student's  training 
is  the  case  histories  which  they  are  required  to  write  on  assigned  ap- 
tients.    These  were  devised  bv  the  department  to  train  the  students  to  be 

thorough  and  to  follow-through.  Case  histories  are  turned  in  for  credits 
and  grades. 

Once  a  week  there  is  an  informal  seminar.    It  is  primarily  conducted 
by  the  students  who  research  topics  and  report  on  them.    Some  subjects 
have  been  congenital  heart  problems  and  stress  of  newborns.    The  seminar 
is,  of  course,  to  give  the  student  in-depth  knowledge,  but  the  underlying 
factor  is  the  development  of  self-confidence  within  the  student  and  the 
student's  ability  to  communicate  with  others. 
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students 

The  first  class  of  students  in  inhalation  therapy  numbered  two. 
Neither  finished  the  program  because  they  were  improperly  prepared  edu- 
cationally and  emotionally  unable  to  handle  the  needs  and  stress  of  the 
program.    Although  they  tried  very  hard,  notes  the  instructor,  they  were 
unable  to  succeed  even  though  one  could  have  succeeded  scholastical ly. 

The  second  class  enrolled  the  maximum  number  allowed,  ten  students. 
One  dropped  temporarily  for  physical  reasons  and  two  others  were  on 
scholastic  probation  and  could  not  handle  the  studies.    Although  a  good 
C  student  is  acceptable  to  most  AHO  programs,  it  is  necessary  that  the 
student  have  a  better  than  average  background  in  science  and  math  since 
much  depends  on  academic  success  in  these  fields.    The  program  cannot  be 
slowed  to  help  those  weak  in  those  subjects  or  the  clinical  time  would 
have  to  be  extended  beyond  the  period  now  stipulated. 

The  students  currently  in  the  program  (7)  range  in  grade  and  moti- 
vation from  excellent  to  a  iittle  above  average.  From  an  evaluation  by 
the  Medical  Director  on  these  students: 

"The  one  with  the  highest  grades  is  not  clinically  conscientious  and 
is  not  yet  aware  of  the  real  challenge  of  physiology  involved." 

"One  student  is  scholastical ly  and  clinically  competent  and  over 
conscientious       needs  personal  assurance  to  avoid  being  up-tight, 

"One  student  is  scholastical ly  competent  as  well  as  clinically  adept, 
but  has  yet  to  become  opinionated  or  scientifically  argumentative  about 
anything  —  too  permissive." 

"Three  students  are  good  'plodders'  and  on  their  own  are  fulfilling 
in  some  background  they  need.    These  three  have  a  need  to  succeed  —  they 
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have  a  goal  —  and  merely  need  guidance  and  repetition  for  learning  what 
they  need. " 

"One  student  is  scholastical ly  in  the  above  average  cUss,  but  is  as 
yet  too  superficial  because  of  past  'life  experience'       the  student 
should  not  be  so,  but  is  a  combination  of  curiousity  and  sometimes  hypo- 
chondria toward  all  patients,  which  doesn't  really  affect  ability  (ex- 
cept negatively)  in  this  area." 

These  notes  were  made  in  November  of  1971.    The  following  are  the 
notes  made  on  the  same  students  having  achieved  some  six  more  months  of 
training: 

"The  student  who  had  the  highest  grades  no  longer  has  these.    As  the 
course  material  became  more  difficult,  his  depth  became  less  in  some  areas 
and  his  correlation  does  not  come  easy.    He  is  not  meeting  his  challenges 
in  sufficient  depth.    This  is  barely  beginning  to  impress  him,  who  likes 
not  repetition." 

"The  up-tight  student  has  begun  to  relax  and  show  true  ability  based 
on  some  post  practical  experience.    Fill1ng-in-the  gaps  is  her  game  now, 
and  this  is  producing  an  outstanding  result." 

"The  scholastically  competent,  but  permissive  student  shows  an  oc- 
casional flash  of  determination,  but  not  nearly  enough." 

"The  'plodders'  are  steady  and  improving,  but  slowly.  Competence 
shown  in  unusual  ways  sporadically,  but  it  is  there." 

"The  above  average  hypochondria  type  still  retreats  behind  excuses, 
and  must  be  manipulated  to  show  accomplishment,  of  which  the  student  is 
capable." 
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Equipment 

The  following  equipment  is  suggested  to  equip  a  laboratory  and 
clinical  training  area  for  15  students  of  inhalation  therapy: 

AREA 

200  square  feet  for  lab 

50  square  foot  storage  -  shelving  on  wall 

15  lockers 


15  chairs  -  counter  -  two  work  tables 
1  large  sink  for  equipment 

Estimated  Cost  $2,000.00 


• 

EST.  COST 

#  EA. 

TOTAL 

Equip: 

X  Ray  view  box 

$  200.00 

$  200. 

00 

Chalk  -  magnetic  blackboard 

200.00 

200. 

00 

Overhead  projector  -  complete 

300.00 

300. 

00 

16mm  projector,  sound 

700.00 

700. 

00 

Slide  projector  4x4  slides 

500.00 

500. 

00 

2  X  2  slide  projector  -  complete 

300.00 

300. 

00 

Tape  Recorder,  Playback  etc. 

400.00 

400. 

00 

Bird  7  Teaching  cut-awav 

25.00 

25. 

00 

Set  Bird  slides 

25.00 

50. 

00 

Set  Bennett  slides 

350.00 

350. 

00 

Set  Bird  Films  (6) 

1  ,500.00 

1  ,500. 

00 

Sets  Bird  manuals,  complete 

15.00 

15 

225 

00 

Brady  teaching  manual,  slides  & 

300.00 

300 

00 

overlays 

300 

00 

Teaching  manual  &  slides 

300.00 

Glenn  Series 

200.00 

200 

00 

Set  Misell  overlays  (phys,  Anat,  etc) 

150.00 

150 

00 

Tape  reserves 

100.00 

100 

00 

Tape  recorder  -  playback  Casette 

130.00 

130 

00 

Set  charts  -  all  systems 

500.00 

500 

.00 

Skeleton 

350.00 

350 

00 

Set  lung  (models) 

250.00 

250 

.00 

Resuscianne  -  complete 

1,500.00 

1  ,500.00 

Intubation  mannikin  (Laerdahl) 

,2,000.00 

2,000 

.00 

Pertinent  library  books 

4,000.00 

200 

4,000 

.00 

Cryogenie  Air  Compressor  &  outlets 

2,700.00 

2,700 

.00 

&  tubing  &  wall  adapters 

.00 

Wright  Spirometer 

300.00 

300 
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Jone's  PulnxDnar 

Set  ENDO  Tubes,  adpaters,  laryn- 
goscopes and  box  container  - 
trach  tubes 
Bird  Merk  7 
Bird  Mark  8 
Bird  Mark  10 
Bird  Mark  14 
Mark  1 
Mark  4 
As thmatic 
Pediatric  Model 
Bird  flow  controller 
Bennett  AP  IV 
AP  V 
PR  I 
PR  II 
TV2P 

Oxygen  analyzer  MIRA 

Beckman 
IMI 

Bio-Marine 
OEM 

Flowmeters,  wall  type 

Thorpe 

Bourdon 
Flowmeter,  regulator  type 

Thorpe 

Bourdon 
Nebulizers 

Bennett  All  Purpose 

Mistogen 

Ultra  sonic 
Humidifiers 

Bennett  Bubble  Jets 

Defensor 

Cascade 
Air  Viva  kit 
Ambu  kit 
Hope  kit 
PMR  kit 

Tubing  (large  bore) 
Tubing  (small  bore) 
O2  tent 

Croupette 


EST.  COST  #  EA.  TOTAL 

$     600.00  1  $  600.00 

250.00  1  250.00 


400.00  8  3,200.00 

500.00  4  2,000.00 

419.00  4  1,676.00 

726.00  4  2,904.00 

300.00  2  600.00 

600.00  1  600.00 

175.00  2  350.00 

950.00  2  1,900.00 

1,250.00  2  2,500.00 

440.00  8  3,420.00 

350.00  8  2,800.00 

495.00  4  1,980.00 

625.00  4  2,500.00 

350.00  4  1,400.00 

185.00  2  370.00 

440.00  2  880.00 

795.00  2  1,590.00 

285.00  2  570.00 

495.00  2  990.00 

24.50  8  196.00 

24.50  8  106.00 

46.00  8  368.00 

56.00  8  448.00 

60.00  8  480.00 

105.00  8  840.00 

400.00  4  1,600.00 

20.00  4  80.00 

80.00  4  320.00 

187.50  4  750.00 

50.00  1  50.00 

50.00  1  50.00 

50.00  1  50.00 

50.00  1  50.00 

3.00  20  60.00 

.45  50  22.50 

940.^00  2  1,880.00 

400.00  2  800.00 


Sub-Total  $30,471.95 


$58,850.50 
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ITEM 


PRICE  EACH 


«  EA.  TOTAL 


Regulators: 

One-stage  (Hcyl) 
Two-stage  (Hcyl) 
Yoke  regulator  (E  cyl ) 

Masks: 

Non-rebreathing 

Partial-rebreath 

High  cone,  aerosol 

Aerosol 

Venturi  24% 

Venturi  28% 

Venturi  35% 

Venturi  40% 

Catheters 

Cannulas 

Face  tents 

Trach  collars,  adult-pedi 
Stethoscopes 
Floor  mats 
Wall  Clock 
Tools  (set) 
Suction  unit 

Adjustable  (3  gate)  bed  complete 
(not  etectric) 

TOTAL  1  Ea 


(a 

S  50.00 

4 

S  2C0.00 

(a 

60.25 

4 

241.00 

(3 

42.50 

2 

85.00 

(3 

2.00 

4 

8.00 

@ 

1.75 

4 

7.00 

@ 

.40 

4 

1  .60 

@ 

.40 

4 

1  .60 

@ 

2.25 

4 

9.00 

@ 

2.25 

4 

9.00 

@ 

2.25 

4 

9.00 

@ 

2.25 

4 

9.00 

@ 

.25 

24 

6.00 

@ 

1.65 

24 

39.60 

@ 

5.85 

4 

23.40 

@ 

1.50 

4 

6.00 

(3 

10.00 

4 

40.00 

(3 

50.00 

8 

400.00 

(3 

25.00 

1 

25.00 

(3 

100.00 

4 

400.00 

(3 

200.00 

2 

400.00 

(3 

1  ,000.00 

1 

1  ,000.00 

$32,032.50 


TOTAL  $61,770.70 


Access  to  -  but  not  immobilized  in  a  Lab, 


M.A.  I  Resp 
Ohio  560 
Emerson  Resp 

Adult  &  Pediatric  models 
Blood  Gas  Machine 
Bourne's  Resp 
Gas  Sterilizer  4  cu.  ft. 
Cleaning,  Pkging  &  Drying  Equip. 
Incubator 
ECG  Monitor 
Crash  Cart 
O2  Blender 


$  5,000.00 
5,000.00 

3,000.00 
3,000.00 
7,000.00 
4,000.00 
5,000.00 
1,000.00 

700.00 
7,000.00 

250.00 


ea. 


$  5,000.00 
5,000.00 

6,000.00 
3,000.00 
7,000.00 
4,000.00 
5,000.00 
1 ,000.00 

700.00 
7,000.00 

250.00 


TOTAL  1  Ea.  $40,950.00 


TOTAL  $43,950.00 
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MANAGEMENT  ASSISTANT 

This  study  track  was  approved  for  fall,  1969.    No  students  have 
enrolled  in  this  program  who  are  taking  full'time  AHO  studies.  Evalua- 
tions by  prospective  students  in  clinical  affiliations  indicate  they  do 
no.  consider  this  area  to  be  a  health  care  activity.    This  concept  is 
held  since  skills  and  competencies  needed  for  this  area  of  employment  are 
not  patient-centered,  but  focused  on  business  practices. 

This  field  as  a  specialty  within  a  health  facility  is  relatively  new, 
and  it  will  take  time  for  it  to  develop  into  a  professionally-accepted 
program  as  are  the  other  study  tracks.    The  supportive  services  for  a 
health  facility  —  business  wise  —  are  increasing.    With  insurance.  Medi- 
care and  Medicade,  the  need  for  more  documentation  and  control  over  sup- 
plies and  work  hours  to  keep  hospital  costs  down      all  are  connected  to 
a  need  for  qualified  personnel  not  only  with  business  and  clerical  know- 
ledge, but  the  knowledge  of  functions  of  a  medical  facility. 

The  study  track  was  established  because  persons  who  already  held  su- 
pervisory or  managerial  positions  within  the  U.T.M.B.  wished  to  upgrade 
their  skills.    These  students  are  attending  Galveston  College  on  a  part- 
time  basis  to  complete  all  academic  courses  before  undertaking  the  area  of 
clinical  study.    They  are  not  included  in  the  statistics  on  students  dis- 
cussed in  another  chapter.    When  these  students  have  completed  their  aca- 
demic studies,  they  will  probably  request  a  challenge  examination  for  cre- 
dits in  their  clinical  areas. 

The  fact  that  there  are  no  students  in  this  study  track  does  not  mean 
it  will  be  phased  out  of  the  curriculum.    This  study  track  can  lie  dormant 
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until  a  student  desires  to  enter  it.    It  holds  no  detrimental  or  restrain- 
ing force  on  the  AHO  program  itself,  yet  is  available  on  a  request  basis 
from  students  within  the  corriniunity  the  college  serves.    This  study  track 
in  itself  satisfies  the  requirements  of  TEA  guidelines: 

In  developing  new  programs,  consideration  will  be  given  pri- 
marily to  the  occupational  needs  of  students  within  the  commu- 
nity/ Secondary  consideration  will  be  given  to  the  employment 
needs  of  the  community  and  the  state. 
(Series  1000,  1070  Priorities) 

There  are  no  national  guidelines  for  curriculum;  therefore,  the 
study  track  was  established  by  the  Advisory  Committee  with  recommendations 
from  the  Departm^ent  of  Unit  Management  at  The  University  of  Texas  Medical 
Branch,    The  future  of  the  Management  Assistant  is  not  confined  to  Unit 
Management,  and  a  student  could  elect  to  have  his  field  of  concentrated 
clinical  study  in  the  business  office,  central  supoly,  transportation, 
patient  finance,  purchasing,  housekeeping,  laundry,  personnel  or  any  other 
field  related  in  a  financial  or  clerical  way  to  a  medical  facility.  Per- 
sons with  an  Associate  of  Applied  Science  and  years  of  experience  in  a 
particular  field  could  possibly  expect  promotion  to  managerial  positions 
otherwise  unattainable. 

The  curriculum  for  Management  Assistant  is  given  as  follows: 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 

ASSOCIATED  HEALTH  OCCUPATIONS 

HOSPITAL  MANAGEMENT  ASSISTANT 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 


First  Semester 
AHO  141 
AHO  132 


Hours 

Class    Lab    Credit  Contact 


96 
48 


BIOL 
BIOL 
ENGL 
SOC 


133 
113 
131 
131 


Interdisciplinary  Health  Concepts  - 

3 

3 

Introduction  to  Health  Occupations 

Interdisciplinary  Health  Practices  - 

3 

0 

3 

Specialized  Clerkship 

Anatomy  &  Physiology 

3 

0 

3 

Anatomy  &  Physiology  Lab 

0 

2 

1 

Basic  Composition 

3 

0 

3 

Introduction  to  Sociology 

3 

0 

3 

Total  Hours 

15 

5 

17 

Second  Semester 


AHO 

AHO 

BIOL 

BIOL 

ENGL 

PSYC 


143 
134 
134 
114 
132 
131 


Interdisciplinary  Health 
Interdisciplinary  Health 
Anatomy  &  Physiology 
Anstomy  &  Physiology  Lab 
Composition  and  Rhetoric 
Introduction  to  Psychology 


Concepts 
Practices 


Total  Hours 


3 
3 
3 
0 
3 
3 

TT 


Second  Surmer  Session 


3 
0 
0 
2 
0 
0 

T 


AHO    155    Applied  Health  Concepts  in  Practice        2  16 

Total  Hours  ~2  TF 


4 

3 
3 
1 
3 

3 

IT 


144 


96 
48 


288 


288 


SECOND  YEAR 

First  Semester 

AHO   241    Interdisciplinary  Health  Concepts 

AHO   242   Advanced  Application  -  Health  Con-- 
cepts  and  Practices 

ACCT  141    Office  Accounting  I 

GOVT  233    Survey  of  American  and  Texas  Gov- 
ernment and  Constitutions 

Total  Hours 

1^85 


2 

8 

4 

160 

2 

8 

4 

160 

3 

3 

4 

96 

3 

0 

3 

10 

19 

15 

■  416 

HOSPITAL  MANAGEMENT  ASSISTANT 


Icontinued) 


Hours 


Second  Semester 


AHO   232    Special  Problems  and  Techniques 
AHO    ?:43    Advanced  Application  -  Health 

Concepts  &  Practices 
AHO   244    Advanced  Interdisciplinary  Health 

Concepts 
ACCT  142    Office  Accounting  II 

BA     231    Business  Law  _   ^  

Total  Hours  HI  ^  ^ 


Class 

Lab 

Credit 

Contact 

3 

0 

3 

48 

2 

8 

4 

160 

2 

8 

4 

160 

3 

3 

4 

96 

3 

0 

3 

Total  Semester  Credit  Hours  in  Program:  72 
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MANAGEMENT  ASSISTANT 


Course  Descriptions 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  CREDIT:  5 

Introduces  the  student  to  the  organization  and  procedures  of  the  Business 
Office,  the  Personnel  Office,  the  Supply  Division,  the  Admissions  Office 
and  Volunteer  Services.  ' 

AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS  CREDIT:  4 

Introduces  student  to  the  organization  and  procedures  of  the  following 
departments:    Housekeeping,  Laundry,  Central  Supply  and  Transportation. 

AHO  242 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES  CREDIT:  4 

•Student  learns  principles  of  unit  management  including  organizational 
and  functional  relationships  with  nursing,  hospital  administration,  med- 
ical staff,  patients,  families  and  visitors;  service  areas,  medical  re- 
cords and  para-medical  units. 

AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES  CREDIT:  3 

Student  is  introduced  to  supervisory  trc.ining  including  decision  making, 
employee  development,  interviewing  and  counseling,  grievances,  perfor- 
mance appraisal,  and  methods  of  improvement. 

AHO  24? 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES  CREDIT:  4 

Student  spends  individualized  practicum  in  area  of  occupational  choice: 
Housekeeping,  Laundry,  Central  Supply,  Volunteer  Services,  Transportation 
Admission  Office,  Business  Office,  Personnel  Office,  Supply  Division  and 
Unit  Management. 

AHO  244 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS  CREDIT:  4 

Student  undertakes  project  with  concurrence  of  Technical  Director  within 
the  area  of  occupational  choice. 


ERIC 
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ACCT  141 

OFFICE  ACCOUNTING  I 


CREDIT:  4 


An  introductory  course  to  provide  the  student  with  a  knowledge  of  book- 
keeping procedures  which  may  be  encountered  in  the  business  world. 
A  study  is  made  of  accounting  for  cash,  personal  service  enterprises, 
merchandise,  notes  and  interest,  the  accrual  basis  of  accounting  applied 
to  a  retail  business,  payroll  accounting,  periodic  summaries,  and  adjust 
ing  and  closing  accounts  at  the  end  of  accounting  period. 


A  continuation  of  Office  Accounting  I,  with  attention  given  to  single 
proprietorships,  partnerships  and  corporate  types  of  business  organiza- 
tions.   The  fundamentals  of  data  processing  systems  and  procedures,  as 
applied  to  accounting,  are  included. 


History  and  role  of  law  in  modern  business  and  society;  legal  institu- 
tions and  reasoning;  framework  of  basic  legal  principles;  application  of 
basic  principles  of  contract  and  property  law. 

GOVT  233 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERNMENT  AND  CONSTITUTIONS     CREDIT:  3 

Study  of  the  institutions  of  government  and  their  functions  from  the  lo- 
cal level  to  the  national  with  particular  emphasis  on  the  city,  county 
and  state  governments.    Examines  in  detail  and  on  a  comparative  basis  the 
United  States  and  Texas  Constitutions. 


ACCT  142 

OFFICE  ACCOUNTING  II 


CREDIT:  4 


BA  231 

BUSINESS  LAW 


CREDIT:  3 


ERLC 
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OCCUPATIONAL  THERAPY 


History 

The  Occupational  Therapy  Assistants  program  was  the  first  to  be 
developed  in  AHO  and  the  first  to  be  accredited  by  its  national  organ- 
ization.   The  American  Occupational  Therapy  Association  had  established 
guidelines  for  educating  the  Certified  Occupational  Therapy  Assistant 
(COTA)  which  the  AHO  program  developers  utilized  for  other  curricula  as 
well  in  the  early  months  of  planning.    It  is  interesting  to  note  the 
structure  of  the  AHO  curriculum  is  basically  still  patterned  after  the 
COTA  guidelines  and  still  meets  the  standards  of  qualifying  certification 
for  other  AHO  programs.    Technical  courses  have  been  substituted  for  some 
behavioral  science  courses  in  other  curricula. 

These  standards  established  by  the  Occupational  Therapy  Association, 
in  relation  to  the  establishment  of  a  COTA  program  in  a  facility  are  much 
the  same  as  the  standards  established  by  the  Texas  Education  Agency  for  the 
creation  of  post-secondary  programs.    Therefore,  it  was  early  realized  that 
there  ^fould  be  no  basic  obstacles  encountered  in  qualifying  programs  as 
these  with  the  TEA  as  well  as  with  national  accrediting  agencies. 

From  the  American  Occupational  Therapy  Association,  Inc.  definition 

and  functions  of  Occupational  Therapy  comes  the  following: 

Occupational  therapy  is  the  art  and  science  of  directing  man's 
participation  in  selected  tasks  to  restore,  reinforce  and  enhance 
performance,  facilitate  learning  of  those  skills  and  functions  es- 
sential for  adaptation  and  productivity,  diminish  or  correct 
pathology  and  to  promote  and  maintain  health.    Its  fundamental 
concern  is  the  development  and  maintenance  of  the  capacity, 
throughout  the  life  span,  to  perform  with  satisfaction  to  self 

ERIC 


and  others  those  tasks  and  roles  essential  to  productive  living 
and  to  the  mastery  of  self  and  the  environment. 

The  function  of  a  Registered  Occupational  Therapist  (OTR)  is: 

A  professional 1y  qualified  person  who  is  a  graduate  of  an  oc- 
cupational therapy  curriculum  approved  by  the  American  Medical 
Association  in  collaboration  with  the  American  Occupational 
Therapy  Association,  Inc.,  and  who  has  passed  the  national  re- 
gistration examination  and  maintains  rrgistratfon  in  AOTA,  A 
therapist  functions  primarily  at  the  supervisory  level  commen- 
surate with  his  experience  in  a  position  determined  by  compe- 
tency and  special  interests.    The  position  may  involve  evalu- 
ation and  treatment,  guidance  and  counseling  and/or  administra- 
tive or  consultancy  roles  depending  upon  position  level  and  ex- 
pertise. 

The  function  of  the  Certified  Occupational  Therapy  Assistant  (COTA)'is 

A  technically  qualified  person  who  has  successfully  completed  a 
training  program  approved  by  the  AOTA  and  is  certified  by  that 
organization-    The  COXA  works  with  the  professional  level  oc- 
cupational therapist  and  functions  in  the  patient  care  program 
within  the  areas  of  specific  treatment  in  general  activity,  sup- 
portive and  maintenance  programs. 

The  function  of  the  Occupational  Therapy  Aide  (OT  Aide)  is: 

A  person  who  has  experienced  on-the-job  training  meeting  re- 
quirements of  the  occupational  therapy  department  to  which 
he  is  assigned.    The  OT  Aide  works  under  the  direction  and 
supervision  of  an  OTR  or  COTA  and  performs  clerical,  main- 
tenance and/or  patient  related  tasks  as  assigned. 

In  1970,  a  survey  by  the  Texas  Mental  Health  and  Retardation  Depart- 
ment indicated  the  state  had  a  need  for  approximately  800  trained  OT  As- 
sistants,   This  estimate  was  based  on  a  1  to  60  bed  hospital  ratio  in 
existing  facilities  and  did  not  include  the  needs  of  facilities  under  con- 
struction. 

It  is  quite  possible  that  many  OT  Aides  currently  in  facilities  could 
achieve  the  COTA  certification  if  AHO  programs  were  made  available  to  them. 

At  the  time  the  baccalaureate  program  for  Occupational  Therapists  was 
established  in  The  UTMB  School  of  Allied  Health  Sciences,  it  was  envisioned 
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that  COTAs  would  also  be  included  in  the  educational  structure.    Plans  were 
formulated  to  have  the  assistant  students  learn  side-by-side  with  the  bac- 
calaureate level  students  on  The  Medical  Branch  campus.    In  many  cases, 
this  original  plan  has  been  implemented  where  facilities  permit. 
Curriculum 

The  COTA  curriculum  was  planned  from  the  standards  established  by  the 
Occupational  Therapy  Association.    The  certification  of  a  program  of  this 
type  by  the  national  association  means  that  the  local  educational  institu- 
tion is  responsible  for  the  training  and  certifying  examinations  of  its 
students.    There  is  no  nation-wide  examination  as  with  other  associations 
(electroencephalography  and  radiologic  technology,  for  example).    For  this 
reason  the  standards  for  accreditation  of  the  educational  institution  re- 
quire curriculum  outlines  and  course  content  information  which  are  neces- 
sary for  the  enlightenment  of  the  national  survey  teams  who  accredit  the 
school.    Final  approval  for  certification  is  given  by  the  Occupational 
Therapy  Association  upon  the  recommendation  of  the  certifying  agency. 

The  Technical  Director  for  Education  in  this  study  track  is  responsible 
for  standards  being  met  both  in  student  selection  and  curriculum  develop- 
ment.   The  choosing  of  students  for  the  program  and  the  maintenance  of 
records  of  the  students'  activities  and  experiences  are  required  to  be 
kept  for  the  accreditation  review  (which  occurs  at  the  end  of  four  years 
after  accreditation  and  thereafter,  every  five  years).    Following  are  the 
AOTA  standards  and  how  they  are  met  in  the  AHO  program,  the  curriculum 
outline  and  description  of  courses  for  the  ^OTA  program. 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 


ASSOCIATED  HEALTH  OCCUPATIONS 

OCCUPATIONAL  THERAPY  ASSISTANT 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 


First  Semester 


Hours 

Class    Lab    Credit  Contact 


AHO   141    Interdisciplinary  Health  Concepts  - 
Introduction  to  Health  Occupations 

AHO   132    Interdisciplinary  Health  Practices 
Specialized  Clerkship 

BIOL  133   Anatomy  &  Physiology 

BIOL  113   Anatomy  &  Physiology  Lab 

ENGL  131    Basic  Composition 

SOC    131    Introduction  to  Sociology 

Total  Hours 

Second  Semester 

AHO    143    Interdisciplinary  Health  Concepts 
AHO    134    Interdisciplinary  Health  Practices 
BIOL  134   Anatomy  &  Physiology 
BIOL  114   Anatomy  &  Physiology  Lab 
ENGL  132    Composition  and  Rhetoric 
PSYC  131    Introduction  to  Psychology 

Total  Hours 


Second  Summer  Session 
AHO    155   Applied  Health 


Concepts  in  Practice 
Total  Hours 


3 

3 

4 

96 

3 

0 

3 

48 

3 

0 

3 

0 

2 

1 

3 

0 

3 

3 

0 

3 

15 

5 

"17  ■ 

144 

3 

3 

4 

96 

3 

0 

3 

48 

3 

0 

3 

0 

2 

1 

3 

0 

3 

3 

0 

3 

15 

5 

17 

144 

2 

16 

5 

288 

2 

16 

5 

288 

SECOND  YEAR 

First  Semester 

AHO   241    Interdisciplinary  Health  Concepts         2        8         4  160 
AHO   242   Advanced  Application  -  Health  Con-        2        8         4  160 
cepts  and  Practices 


12S6 
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OCCUPATIONAL  THERAPY  ASSISTANT 


(continued) 


Hours 

First  Semester  (continued)  CI  ass  Lab    Credi  t  Contact 

BM     133    Business  Mathematics  I  3  0  3 

GOVT  233   Survey  of  American  and  Texas  Gov-  3  0  3 
ernment  and  Constitutions 

PSYC  231    Child  Growth  and  Development  3        0  3  

Total  Hours  T7  52Q~" 


Second  Semester 


AHO 

232 

Special  Problems  and  Techniques 

3 

0 

3 

48 

AHO 

243 

Advanced  Application  -  Health  Con- 

2 

8 

4 

160 

cepts  and  Practices 

AHO 

244 

Advanced  Interdisciplinary  Health 

2 

8 

4 

160 

Concepts 

PSYC 

233 

Psychology  of  Personality 

3 

0 

3 

Total  Hours 

10 

16 

14 

368 

Total  Semester  Credit  Hours  in  Program:  70 


ERIC 
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OCCUPATIONAL  THERAPY  ASSISTANT 
Course  Descriptions 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE 

This  course  is  designed  to  provide  the  student  with  the  initial  concepts 
of  media  and  techniques,  and  an  overview  of  occupational  therapy  in 
action-    In  addition  to  an  introduction  to  the  occupational  therapist's 
role  and  function  in  major  medical  areas,  the  student  will  experience, 
under  the  supervision  of  a  registered  occupational  therapist  the  appli- 
cation of  those  procedures  being  learned.    The  student  will  gain  basic 
skills  and  techniques  as  applied  to  occupational  therapy.    Emphasis  is 
focused  upon  developing  a  practical  body  of  knowledge  related  to  a  high 
standard  of  patient  care. 

Objectives : 

To  allow  the  student  to  examine  his  own  individual  abilities  through 
actual  participation  in  media  and  techniques,  and  to  acquaint  him  with 
the  understanding  of  the  properties  of  materials. 

To  allow  the  student  to  gain  experience  in  the  maintenance  of  materials 
and  equipment. 

To  allow  the  student  to  gain  specific  knowledge  concerning  the  adjustment 
of  media  and  techniques  to  individual  patient  care* 

To  assist  the  student  in  learning  to  analyze  problems  and  possible 
solutions  in  order  to  accomplish  specific  tasks  related  to  the  use  of 
media  and  techniques. 

To  aid  the  student  in  developing  a  basic  understanding  of  the  utilization 
of  various  forms  of  media  and  techniques  as  they  relate  to  a  high  standard 
of  patient  care. 


AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS 

This  course  is  designed  to  provide  assignments  to  the  students*  area  of 
clinical  interest,  psychiatry,  including  application  of  techniques  and 
individual  student  development  of  intermediate  technical  skills.  Em- 
phasis is  placed  upon  providing  the  student  with  comprehensive  infor- 
mation concerning  all  aspects  of  psychiatry,  including  types  of  pa- 
tients, methods  of  treatment,  treatment  philosophies  of  leaders 
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in  psychology,  chemotherapy,  and  the  specialized  area  of  occupational 
the rapy. 


Objectives: 

To  provide  the  student  with  knowledge  and  understanding  of  the  dynamic 
concepts  of  pathological  behavior,  as  well  as  personality  reactions  to 
physical  illness. 

To  provide  the  student  with  the  knowledge  and  understanding  of  treatment 
methods;  psychotherapy,  occupational  therapy,  and  other  treatment  techniques 
used  in  psychiatry. 

To  allow  the  student  to  gain  specific  knowledge  concerning  the  adjustment 
of  media  and  techniques  to  individual  patient  care. 

To  aid  the  student  in  developing  a  basic  understanding  of  various  forms 
of  treatment  in  occupational  therapy  as  they  relate  to  a  high  standard  of 
care  for  the  psychiatric  patient. 


AHO  242 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

This  course  is  designed  to  provide  the  student  with  assignment  to  the 
student's  area  of  interest,  psychiatry,  for  supervised  application  of 
techniques  and  individual  students  development  of  intermediate  technical 
skills  as  applied  to  occupational  therapy  treatment.    Emphasis  is  placed 
on  actual  clinical  application  of  proficiencies  and  competencies 
learned  in  previous  didactic  courses. 

Objectives: 

To  provide  the  student  with  supervised  clinical  experience  in  treatment 
of  patients,  within  all  age  groups,  with  psychiatric  problems. 

To  provide  the  student  with  direct  contact  experience,  under  supervision, 
with  patients  of  all  age  groups  who  have  psychiatric  problems. 

To  develop  aims  and  attitudes  which  are  directive  in  aiding  the  student 
in  achieving  an  understanding  of  clinical  procedures  as  they  relate  to  a 
high  standard  of  patient  care. 


AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES 

This  course  has  been  designed  to  provide  the  student  with  the  opportunity 
to  explore  in  greater  depth  the  media  and  techniques  used  in  occupational 
therapy.    Emphasis  is  placed  on  exploration  of  new  area  of  media,  the 
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reinforcement  of  previously  learned  skills,  and  the  analysis  of  media 
and  techniques  for  application  to  occupational  therapy. 

Objectives : 

To  allow  the  student  to  explore  new  areas  of  media  and  techniques  that  can 
be  Innovative,  as  well  as  practical. 

To  allow  the  student  to  gain  additional  experience  in  the  maintenance  of 
materials  and  equipment. 

To  allow  the  student  to  gain  greater  knowledge  of  the  adjustment  of  media 
and  techniques  to  occupational  therapy  treatment. 

To  allow  the  student  to  reinforce  previously  learned  skills  in  the  area  of 
media  and  techniques. 

To  assist  the  student  in  developing  sound  methods  of  analysis  of  media 
and  techniques  for  application  to  occupational  therapy  treatment. 


AHO  243 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

This  course  is  designed  to  provide  assignment,  to  the  student's  area  of 
clinical  interest,  physical  dysfunction,  including  instruction  in  special- 
ized concepts  and  theory,  supervised  application  of  techniques  and  individ- 
ual student  development  of  intennediate  technical  skills.    Emphasis  will 
be  placed  on  providing  the  student  with  comprehensive  information  con- 
cerning all  aspects  of  physical  dysfunction,  types  of  patients,  methods  of 
treatment,  and  the  specialized  area  of  occupational  therapy. 

Objectives : 

To  provide  the  student  with  knowledge  and  understanding  of  the  dynamic 
concepts  of  occupational  therapy  treatment  in  physical  dysfunction. 

To  provide  the  student  with  the  knowledge  and  understanding  of  treatment, 
the  occupational  therapy  process,  and  other  techniques  with  patients  in 
the  area  of  physical  dysfunction. 

To  allow  the  student  to  gain  specific  knowledge  concerning  the  adjust- 
ment of  media  and  techniques  to  individual  patient  care. 

To  aid  the  student  in  developing  a  basic  understanding  of  various  forms 
of  treatment  in  occupational  therapy  as  they,  relate  to  a  high  standard 
of  care  for  the  patient  with  problems  of  physical  dysfunction. 


ERIC 
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AHO  244 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS 


This  course  is  designed  to  provide  the  student  with  assignment  to  the 
student's  area  of  interest,  physical  disabilities,  for  supervised  ap- 
plication of  techniques  and  individual  student  development  of  inter- 
mediate technical  skills  as  applied  to  occupational  therapy  treatment. 
Emphasis  is  placed  on  actual  clinical  application  of  proficiencies  and 
competencies  learned  in  previous  didactic  courses. 

Objectives : 

To  provide  the  student  with  supervised  clinical  experience  in  treatment 
of  patients,  within  all  age  groups,  with  problems  of  physical  disability. 

To  provide  the  student  with  direct  contact  experience,  under  supervision, 
with  patients  of  all  age  groups  who  have  problems  of  physical  disability. 

To  develop  aims  and  attitudes  which  are  directive  in  aiding  the  student 
in  achieving  an  understanding  of  clinical  procedures  as  they  relate  to 
a  high  standard  of  patient  care. 


BM  133 

BUSINESS  MATHEMATICS  1 

A  study  is  made  of  fundamental  mathematics  processes,  fractions  and 
decimals,  percentage  in  business  and  simple  interest. 

Objectives : 

To  aid  the  student  in  mastering  the  fundamentals  of  arithmetic. 

To  teach  the  student  to  apply  the  fundamentals  to  business-oriented 
problems  and  situations. 

To  acquaint  the  student  with  terminology  currently  being  used  in  business. 

To  familiarize  the  student  with  the  mathematical  procedures  used  in  dealing 
with  invoices,  borrowing  and  lending  money,  retail  selling,  payroll,  de- 
preciation, insurance,  taxes,  stocks  and  bonds,  and  managerial  control. 


GOVT  233 

SURVEY  OF. AMERICAN  AND  TEXAS  GOVERNMENT  AND  CONSTITUTIONS 

Study  of  the  institutions  of  government  and  their  functions  from  the  local 
level  to  the  national,  with  particular  emphasis  on  the  city,  county  and 
state  governments , 
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Objectives: 


To  acquaint  the  student  with  the  broad  outline  of  political  science  as  a 
discipline,  along  with  its  methods  of  inquiry. 

To  help  each  student  to  develop  some  understanding  of  the  nature  of  the 
political  process,  of  political  behavior,  and  the  purpose  of  government 
and  its  role  in  their  state  and  community. 

To  arouse  an  active  interest  in,  and  an  appreciation  of  the  problems  that 
exist  in  state  and  local  government  levels. 

To  promote  knowledge  of,  and  interest  in  state  and  local  government. 


PSYC  231 

CHILD  GROWTH  AND  DEVELOPMENT 

This  course  is  designed  to  provide  students  with  basic  understandings 
concerning  the  nature  of  children  and  youth,  how  theygrow  and  develop, 
and  the  major  influences  which  contribute  to  their  behavior  and  learning. 
Emphasis  will  be  placed  orv  building  a  functional  knowledge  of  scientific 
principles  about  human  beings  which  will  assist  the  student  in  understand- 
ing  and  explaining  one's  own,  as  well  as  others  behavior. 

Objectives: 

To  develop  aims  and  attitudes  which  are  directive  in  making  the  indi- 
vidual 's  growth  and  development  the  central  focus  of  education. 

To  acquire  skill  in  using  the  scientific  method  as  the  most  effective 
and  valid  way  of  interpreting  behavior. 

To  employ  these  skills  and  this  information  to  improve  our  ways  of 
working  with  children  and  youth. 

To  demonstrate  democratic  attitudes  in  the  teaching-learning  process 
which  facilitates  growth  and  development. 

To  provide  experiences  in  the  meanings  of  "acceptance",  "student-teacher- 
planning"  and  "learning  by  doing  and  feeling". 


PSYC  233 

PSYCHOLOGY  OF  PERSONALITY 

A  study  of  major  factors  and  conditions  related  to  personality  develop- 
ment, inciudtng  parent-child  relations,  personality  defense  mechanisms, 
methods  of  personality  measurement,  and  behavioral  pathologies  and  their 
treatments. 
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When  a  student  opts  for  the  Occupational  Therapy  Assistant  study 
track,  the  Technical  Director  secures  his  file  and  becomes  acquainted 
with  it  for  the  purpose  of  informing  members  of  the  Admissions  Committee. 
Then  one  member  of  the  Admissions  Committee,  and  sometimes  more,  will 
have  individual  interviews  with  the  prospective  student.    Exhibit  1  is  the 
interview  schedule  which  is  completed  by  the  interviewer  and  given  to  the 
Admissions  Committee.    The  Committee  then  meets  to  discuss  the  applicants. 
When  a  student  is  accepted  into  the  program.  Exhibit  2  is  completed  and 
given  to  the  AHO  Department  Chairman. 

Each  interviewer  uses  his  ov/n  techniques  to  try  to  obtain  the  infor- 
mation required.    Most  important  is  the  student's  understanding  of  the 
profession  and  his  commitment     to  work. 

The  students  begin  their  studies  during  the  summer  session  in  AHO  155. 
The  Occupational  Therapy  clinical  conditions  lectures  which  are  for  one 
hour  a  day  are  attended  by  students  from  other  study  tracks.    They  are 
orthotics  assistants,  inhalation  therapists,  electroencephalography 
technicians,  and  community  health  workers.    These  lectures  are  given  by 
members  of  the  teaching  staff  of  The  University  of  Texas  Medical  Branch 
to  acquaint  the  students  with  disabilities,  both  mental  and  physical. 
The  lectures  cover: 

Common  Diagnostic  Procedures  Strokes 

Plastic  Surgery  Repairs  Spinal  Cord  Injuries 

Collagen  Diseases  Nutritional  Deficiencies 

Cardiovascular  Diseases  Renal  Diseases  -  Heart  Diseases 

Pulmonary  Diseases  Hemolytic  Conditions  *  Collagen 

diseases 

Er|c  13C3 


Endocrine  Disorders,  Special  emphasis 
on  Diabetes 


Maternal  Deprivation  -  Clinical 
failure  to  thrive 


Burns 


Neurological  Conditions  (2  lectures) 


Orthopedic  Conditions  (3  lectures) 


Physical  Changes  in  the  aging  process 


Sensory  Defects  (2  lectures) 


Toxic  and  Metabolic  conditions 


Neuro-Muscular  Disabilities 


Psychological  Reactions 


Results  of  Inactivity 

An  additional  30  hours  of  clinical  conditions  in  psychosocial  dys- 
function are  taken  by  the  occupational  therapy  assistants,  orthotics 
assistants,  electroencephalography  technicicans  and  community  health 
workers .  * 

Also  during  the  sunmer,  the  students  are  taking  intensive  training 
in  skills  of    occupational  therapy  and  are  beginning  to  develop  their 
techniques  in  working  with  people.    They  are  not  allowed  to  participate 
in  the  clinical  activities  and  can  only  serve  as  observers  during  these 
first  months.    There  are  case  presentations  which  are  given  to  the  bac- 
calaureate students,  and  the  AHO  students  also  attend. 

In  learning  these  skills,  the  students  use  an  instructional  plan  for 
presenting  activities,  and  along  with  this  plan,  they  are  taught  to 
evaluate  the  work  of  fellow  students,  thus  giving  them  insight  into  their 
own  work  and  competence.    Exhibit  3  is  the  Instructional  Plan  which  the* 
students  follow,  and  Exhibits  4  and  5  are  evaluation  sheets  which  the 
students  utilize. 

The  summer  also  initiates  the  use  of  the  student  diary  which  is  one 
of  the  most  important  aspects  of  the  student's  training.    Following  is 
the  Technical  Director's  explanation  and  objectives  of  using  the  diary 
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system  in  Occupational  Therapy, 


Diary  -  By  definition,  the  diary  is  a  record  of  daily  events,  especially 
a  personal  record  of  one's  activities,  experiences  or  observations:  a 
journal.    (This  diary  is  purchased  by  the  AHO  department  and  is  a  note 
holder  s' Ightly  smaller  than  notebook  size  which  holds  a  tablet  and  has 
an  opposite  pocket  to  hold  notes  or  a  completed  tablet). 

When  the  Diary  is  started  -      The  student  is  instructed  in  the  purposes 
of  the  diary  and  expected  to  begin  its  use  during  the  intensive  Summer 
Session.    It  is  due  each  Friday  at  8:00  a.m.  and  the  student  is  informed 
that  this  will  comprise  part  of  his  grade.    It  is  started  in  the  Summer 
Session  to  build  in  the  habit  for  continuation  during  the  clinical  af- 
filiation of  the  ensuing  year. 

Purposes  of  the  Diary  for  the  Student  - 

The  student  keeps  a  record  of  learning  experiences  both  theoretical 
and  practical.    It  assists  in  integrating  knowledge  with  experience. 

Experience  teaches  us  that  students*  performances  proceed    at  an 
individual  rate  of  growth.    As  a  student  becomes  aware  of  his  own 
skills  and  as  he  recognizes  his  own  areas  of  weakness  in  practice, 
his  expression  of  this  awareness  becomes  signigicant  to  him  in  his 
own  progress . 

Students  practice  expressing  their  experiences  in  professional 
terminology.    Where  there  are  areas  of  inadequate  or  inaccurate 
expression  in  the  diary,  the  Technical  Director  tries  to  correct  these. 
In  a  group  situation,  wht*re  one  student  may  respond,  opportunity  for 
all  has  not  been  met.    Therefore,  the  diary  individualizes  the  expression. 

In  Health  Care  Professions  where  relationships  are  paramount  (e.g. 
psychosocial  dysfunction),  we  find  that  awareness  of  one's  self  and 
his  reaction  to  others  is  a  continuous  process  which  needs  clarification 
and  expression.    We  often  need  to  assist  a  student  in  realizing  his 
strengths  when  he  becomes  overwhelmed  by  feelings  of  inadequacy. 

By  recording  experiences  consistently,  the  student  is  able  to  see  his 
own  accomplishments*  When  the  student  reviews  his  own  progress,  this 
is  proof  positive  to  him  that  he  has  survived  some  painful  experiences. 

It  gives  the  student  a  confidential  source  of  venting  his  feelings  when 
he  can^t  see  "the  whole".    The  Diary  reassures  the  student  that  he  still 
has  a  "listening  post"  in  us.    After  the  student  gets  into  the  clinical 
areas,  our  communication  lines  are  more  difficult  to  keep  up—because 
of  distance  and  pressures  of  other  involvements. 

It  helps  him  see  the  realities  of  providing  health  care  services  when 
he  experiences  less  than  Ideal  situations.    When  students  find  that 
some  authority  figures  demonstrate  "clay  feet"  or      "don*t  walk  on 
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water",  we  think  it  is  helpful  to  counsel  them. 

Suimiary  -     For  the  student,  then,  the  Diary  is  not  only  or  not  just 
a  place  to  vent  feelings.    The  importance  for  the  individual  takes  on 
meaning  and  insight  when  the  individual  becomes  aware  of  his  own 
feelings  and  reactions  in  ever-changing  situations,  and  he  deals  with 
these  effectively  or  ineffectively.    Often  the  enthusiasm  and  zeal  of 
early  professional  development  is  subject  to  upward  and  downward  swings. 
When  a  student  finds  himself  in  a  downward  swing,  it  helps  to  recall 
how  he  got  up  before.    A  written  account  of  his  journey  is  a  very 
effective  tool  to  growth  and  development  of  the  mature  person. 

The  diary  system  has  proven  very  successful  because  the  students  are 
scattered  throughout  The  Medical  Branch,    and  the  Technical  Director  is  not 
able  to  be  with  them  daily  during  their  clinical  affiliations.    The  Technical 
Director  makes  comments  directly  into  the  diary  and  only  calls  the  students 
in  for  conferences  when  they  request  it  or  the  Director  feels  direct  con- 
tact is  necessary. 

The  clinical  affil iat'ions  begin  with  the  fall  semester.    According  to 
the  requirements  of  the  national  association,  there  are  three  areas  they 
must  experience.    These  are  pediatrics,  psychosocial  dysfunction  and  physical 
dysfunction.    Because  there  are  two  semesters  in  which  the  students  are  in 
the  affiliations,  there  has  been  an  overlapping  of  courses  at  semester 
break.    Exhibit  6  shows  the  structure  of  the  1971-1972  school  year  with 
the  three  affiliations. 

Another  reason  for  the  rotation  schedules  is  the  problem  of  facilities 
being  able  to  handle  the  students  all  at  once.    There  are  none,  so  the 
students  are  rotated  fn  groups  relative  to  the  number  which  a  facility 
can  acconmodate.    Also  in  these  facilities  are  the  baccalaureate  students, 
and  where  the  space  permits,  the  assistant  students  are  placed  with  the 
baccalaureate  students  to  gain  understanding  of  the  roles  each  have  in  a 
clinical  situation. 
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Pediatric  Rotation:     Students  spend  one  half  of  their  allotted  time 
in  the  Pediatric  Wards  at  John  Sealy  Hospital  and  the  other  half  at  Moody 
School  for  Multiply  Handicapped  Children,    The  students  wear  their  uniforms, 
but  usually  come  up  with  clever  ways  to  make  them  seem  more  likeable  and 
less  frightening  to  the  students.    For  examples  one  student  made  an  apron 
with  a  big  yellow  sun  smiling.    Utilizing  these  two  facilities,  the 
students  are  able  to  be  in  contact  with  handicapped  children  as  well  as 
those  with    illnesses,  perhaps  temporary  in  nature.    Their  lectures  are 
related  directly  to  the  cases  they  are  assigned. 

Faculty  members  in  each  rotation  are  responsible  for  the  lecture  and 
laboratory  experiences  of  the  students.    They  are  required  to  submit 
lesson  plans  and  other  materials  which  can  show  what  is  being  taught  to 
the  students.    Exhibits  7  and  8  are  examples  of  the  objectives  and  res- 
ponsibilities which  are  developed  for  this  pedi^^tric  rotation. 

Psychosocial  Dysfunction:    In  this  rotation,  the  student  is  required 
to  wear  street  clothes  because  of  the  type  of  patients  encountered.  Several 
age  groups  are  in  this  rotation  with  private  adults,  adolescents,  children, 
and  a  milieu  unit  part  of  the  schedule.    Lectures  include  conwunity  and 
social  psychiatry  which  is  a  new  field  which  is  opening  to  the  occupational 
therapy  profession. 

Physical  Dysfunction:     The  student  is  exposed  to  more  terminology  in 
this  unit.    This  terminology  is  specific  to  the  rotation.    One  therapist 
teaches  theory  and  a  second  therapist  is  responsible  for  the  student,  first 
for  observation  and  then  for  assigning  patients.    In  this  area,  there  is 
an  overlapping  of  physical  therapy  and  occupational  therapy  which  exposes 
the  student  to  the  cooperation  of  departments  within  a  health  facility  for 
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the  comrnon  good  of  the  patient. 

All  clinical  affiliations  must  be  passed  with  a  grade  of  C  or  better. 
Should  a  student  fail  to  achieve  that  grade  in  an  affiliation,  it  must  be 
made  up  at  a  future  date.  At  the  present  time,  the  staff  is  taking  under 
study  an  appropriate  time  for  the  make-up  work,  since  limited  enrollments 
could  keep  the  failing  student  from  entering  the  affiliation  the  next 
time  ijt  is  offered. 

Upon  successful  completion  of  the  affiliations  and  other  course  work, 
an  examination  is  given  to  the  students  which  serves  as  the  qualifying 
examination  for  certification.     The  student  must  have  passed  this 
examination  and  completed  all  academic  courses  at  Galveston  College 
before  he  may  be  eligible    for  certification  by  the  American  Occupational 
Therapy  Association.    Exhibit  9  is  the  fonn  which  is  sent  to  the  national 
office.  It  takes  about  two  to  three  weeks  to  receive  announcement  of  the 
accreditation. 

Additional  Rotation:    An  additional  rotation  is  available  to  qualified 
COTA  s  which  involves  orthotic  experience  in  the  laboratory  at  Shrine 
Burns  Institute.    Students  work  directly  with  the  Occupational  Therapist 
in  the  development  of  splints  to  aid  in  the  healing  processes  of  burned 
patients.    This  six-week  period  has  been  utilized  by  one  student,  who  has 
received  already  a  lucrative  job  offer  in  Pennsylvania. 

Students ; 

Sixteen  students  have  opted  for  this  study  track.    The  first  class  had 
two  students.    Of  these,  one  obtained  certification  and  the  other  dropped 
from  the  program  with  an  incomplete  clinical  affiliation. 
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The  second  class  had  five  students,  with  all  of  them  gratuating  and 
U^Ang  certified. 

Currently  enrolled  are  eight  students  with  one  student  suspended  from 
all  college  work  because  of  scholastic  probation.    He  plans  to  reenter 
the  program  and  the  college  the  following  semester. 

A  follow-up  shows  the  status  of  the  six  graduates: 

#1    Working  at  The  University  of  Texas  Medical  Branch  in  Physical 
Dysfunction  ($514  mo.) 

#2    Working  at  The  University  of  Texas  Medical  Branch  in  Pediatrics 
($514  mo.) 

#3   Working  at  The  University  of  Texas  Medical  Branch  at  Moody  School 
($514  mo.) 

#4   Working  at  a  geriatrics  center  in  Dallas,    This  assistant  is 
making  $400  monthly  but  has  unusually  good  benefits  (hospitalization 
and  insurance)  paid  by  the  institution.    This  center  is  also  financing 
her  baccalaureate  studies  In  Occupational  Therapy  at  Texas  Woman's 
University.    She  has  the  desire  to  teach  other  COTA  students. 

#5   Working  at  The  University  of  Texas  Medical  Branch  as  Coordinator 
of  Afternoon  and  Evening  Teachers  program  at  $250  monthly  part-time.  She 
is  not  functioning  as  a  COTA.  but  at  the  time  she  sought  employment,  there 
were  no  COTA  openings  available  at  The  Medical  Branch. 

#6    Tht3  COTA  was  just  certified  and  is  looking  for  a  position. 

Placement  of  COT As  is  not  handled  through  the  AHO  program.    There  is 
a  placement  chairman  of  the  Texas  District  Occupational  Therapy  Associa- 
tion whom  the  students  contact.    Therefore  they  never  have  the  impression 
that  the  AHO  program  receives  job  offers  for  them.    The  students  are 

-200- 


assisted  in  writing  their  resumes,  but  they  contact  the  placement 
ctiairman  for  job  opportunitities .    In  addition,  they  are  referred  to 
the  District  Newsletter  and  the  American  Journal  of  Occupational  Therapy 
which  carries  a  classified  section  on  openings  in  every  issue. 


Equipment: 

The  following  equipment  is  recommended  for  training  15  Occupational 

Therapy  Assistants: 

2     Sewing  Machines 

2     Copper  Enamel  Kilns 

1     Oig  Saw 

Ceramic  Molds: 

1  Leaf  Dish  #DM97 

1  Ashtray  #DM286 

1  Pig  Bank  #DM229 

1  Fruit  Creamer  #DM119A 

1  Fruit  Cup  #DM117A 

1  Hen  Lid  #DM138A 

1  Patio  Lantern  #DM102A 

1  Fruit  Sugar  Bowl  #DM120A 

2  Hanging  Ashtray  #DM98A;  DM21 3A 
1  Inca  Owl  #DM239A 

1  Butterfly  Dish  (only  half  of  mold)  #DM174 

1  Clown  #SM1022 

1  Student  Bells  (Broken)  #SM993 

1  Hoi  Toi  #84 

1  Zodiac  Ashtray  #DM152A 

1  Basket  Bowl  #115A    Lid  for  Basket  Bowl  #116A 

1  Kiln,  Ceramic  Studio  type 

Kiln  Furniture: 

Triangle  Stilts 
19      1"  28  4" 

14      2"  23  5" 


Posts 


n 

36 
24 


1" 
2" 
3" 


12 
12 
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Shelves: 

8     Whole  shelves  16"  sq./  8  Half  shelves  8"xl6" 


Weaving: 

10   Peacock  TaDle  Looms 

2  Structo  Artcraft  Looms  -  4  Harness 

3  Floor  Looms  2-4  Harness;  12-  Harness 
Shuttles: 

12  25"xV'  flat        6-25"  Rug 
24    14"x3/4"  flat 

6    16^x1"  flat 
6    22'*xl  1/2"  ^lat 

1  Skein  Winder 

3    Loom  Benches 

1    Tension  Box 

Tool s : 

Leather  - 

13  Swivel  Knives 

1  Compass 

9  Thomging  Chisels  (4  prong) 

2  Nail  Sets 

1  Plastic  Knife 

1  Strip  Ease  (for  cutting  belt  strips) 

2  Thonging  Chisels  (1  prong) 
1  Oblong  Punch  (1  inch) 

1  Safety  Beveler  (Skiver) 

15  Modeling  Tools 

1  Channel -Stitching  Gogue 

1  Craft-tool  Creaser 

3  Lacing  Fids 

1  Alphabet  Stamping  kit 
Utiltty  Knife  Refills 

6  Pair  Leather  Shears 
17  Raw  Hide  Mallets 

2  Wooden  Mallets 

4  Wooden  Donuts 

5  Rotating  Leather  Punches 

3  Single  Leather  Punches 
8  Awls-asst.  sizes 

13  Craftool  Modelers  -  1  end  pointed  -  other  end  scoop 

1  Craftool  Molder  -  round  each  end 
Stamping  Tools: 

4  Fl owers 

2  Geometries 
4  Leaves 

7  Seeders 
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1  Special  Stamp 

1  Border  Stamp 
6  Backgrounds 

25  Bevelers 

6  Camouflage 
4  Mulefoot 

8  Baekgro^unds 

11  Pears 

3  Basket  Weave 

8  Veiner 

4  Utility  Knives  (1,2,3,4,  Knife) 

2  #1  X-acto  Knives 
2  #2  X-acto  Knives 
1  Snap  Awl  Kit 

1  Rivet  Set         ^  . 

Razor  Blades  #12  (Skiver) 

23  Stamping  Boards 

11  Rubber  Boards 

19  Paint  Brushes  -  1" 

1  Pair  Tile  Cutters 

9  Stencil  Brushes  -  asst.  sizes 

8  Oil  Paint  Brushes  -  asst.  sizes 

1  Paint  Brush  -  Red  Sable 

2  Rulers  1,  6"  and  1,  12" 

2  Copper  Enameling  Spatulas 

7  Paint  Brushes  1"  (used) 

1  Paint  Brush  1  l/2*'(used) 

3  Rolling  Pins 

Ceramic  Brushes: 

11  1" 

1  1/2" 

2  1/4" 
1  2" 
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Mfscellaneous : 


1 

1 

1 

Q  \>  H  O  T  Q     C  2  r 

Ncjr flU  1  c  oaW 

c 

3 

r  CI  -imn^  f  <5m;^1 1 1 

\  c 

naiT""ruuii»u  W\ajq  Ti  i  co 

c 

Tan^ir^oH   «   ^^7^4+  uoor?  ^ilot 

1 

RnunH  u/nnri  'Ft  1a 

1 

11  1  aiiu  1  c  WUUU  1  i  1  ^ 

1 

rdl Jl U  DrUSn  *f 

c 

v/aruiny  iooi!» 

1 
1 

rvip  OaW-MuKinS  silver  otcci 

Kignu  Mngie  otcei  oC|Udr6S 

3 

P;^  1  r  PI  1  p^*Q 

rail    r  1  1  c  1  o 

1 

Set  Wrenches 

i 

Compass 

7 

Screw  Drivers  Set  Assorted 

1 

Table  Knife 

2 

Glass  Cutters 

1 

Set  -  7  PC.  High  Speed  Drill  Bit 

1 

Set  -  9  PC.  High  Speed  Drill  Bit 

2 

Drills  -  hand 

4 

Brayers 

8 

Droppers 

2 

Extension  Rulers  -  5'  (50") 

1 

Pair  Util ity  Shears 

Sewing:  Needlework 

3  Package  Tapestry  Needles 

2   Package  Hand  Sewing  Needles 

2  Package  Straight  Pins 

6   Pair  All  purpose  Scissors 
5   Tape  Measures 

Knitting  Needles: 
1    Pair  Size  9 
1    1/2  Pair  Size  8 
1    Pair  Size  2 
1/2  Pair  Size  10 

5  Hair  Pin  Lace  Frames 

4  Embroidery  Hoops 
4    Crochet  Hooks 

3  Rug  Hooks 

6  Weaving  Looms  (Looper  style) 
1    "Hazers  Loom" 
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1    Thread  Rack 

1    Pair  Wire  Cutters 


1     Skc  ■  iton 

6     Anatomical  Charts    1-  The  Muscular  System 

2-  The  Sekeletal  Systen 

3-  Thoracic  and  Abdominal  Visce 

4-  Heart  and  Lungs 

5-  The  Ear 

6-  Respiratory  System 
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EXHIBIT  1 


GALVESTON  COLLEGE 
and 

UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  at  Galveston 
SCHOOL  OF  ALLIED  HEALTH  SCIENCES 

 Department  of  Associated  Health  Occupations 


Interview  Schedule  for: 


Interviewed  by: 


Date: 


Note  to  Interviewer   The  primary  points  which  we  would  like  covered  in  the 
interview  are  below.    The  Admissions  Committee  will  be  seriously  considering 
your  remarks  and  impressions »  so  please  be  quite  candid  and  objective.  Please 
return  the  enclosed  information  materials  with  this  appraisal. 
Points  to  be  Covered: 

Ta)    general  appearance >  manner,  poise 

(b)  ability  to  converse  and  coimunicate  ideas  and  concepts 

(c)  estimate  of  maturity,  judgment,  stability 

(d)  stated  reasons  for  desiring  to  become  an  occupational  therapist 

(e)  clarity  and  appropriateness  of  stated  reasons 

(f)  overall  impression  of  sincerity 

(g)  in  your  opinion,  based  upon  this  interview,  does  this  student  have 

potential  for  becoming  an  occupational  therapist 

(h)  any  additional  information  which  you  feel  would  be  helpful  to  the 

Admissions  Committee 
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EXHIBIT  2 


To:    J.  Cantwell  ,  Chairman,  Department  of  Associated  Health  Occupations 

From:    Clinical  Admissions  Committee  for  .  

 has  had  an  admissions  interview  for  en- 
try into  the  Summer  1971  class. 

The  Candidate: 

  recommended  for  admission  without  conditions. 

 is  not  recommended  for  admission. 

  is  recommended  for  the  summer  program  with  the  following 

conditions: 

 a.    On  Probation 

  b.    On  Completion  of   »  

 c.    Other  .  

COMMENTS: 

Signatures  :_   ^  

Program  Director 
Commi  ttee :   


This  form  is  CONFIDENTIAL  and  becomes  a  part  of  the  student's  file. 
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EXHIBIT  3 
Instructional  Plan 


SUBJECT:  _ 
OBJECTIVE: 


MWRIALS,  TOOLS  AND  EQUIPMENT: 


TRAINING  AIDS: 


STEP  I.    PREPARATION:    (Prepare  the  learner's  mind.    Create  interest,  get 

attention . ) 


STEP  II.    PRESENTATION:    (Present  the  new  information.) 

(List  points  of  information  or  things  to  remember  to  do  or  say.) 
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STEP  II.  (Continued) 

(List  points  of  information  or  things  to  remember  to  do  or  say.) 


STEP  III,    APPLICATION:    (Under  your  close  supervision,  have  the  learner 

apply  the  information  or  skill  to  situations  or  jobs.) 


STEP  IV.    FOLLOW  UP  OR  TEST.    (Check  up  on  learner's  individual  efforts, 

underworking  conditions,  if  possible.) 
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EXHIBIT  4 


EVALUATION  OF  GROUP  TRAINING 
CHECK  SHEET  FOR  PRACTICE  SESSIONS 


51  =c 

34=D 
17=F 


TRAINER 


Ipts, 


T7 


 POINTS 

Subject  or  topic: 


TO  CHECK 
TT5- 


C 

CD 


U 
X 


what  extent  was  it 
appropriately  selected?) 


CD 
CO 

O  0)  *r-  O 

O  >  rtJ  o 

CP  <C  U>  Q, 


2-    Objective  or  aim:    {How  well  was  it  used 
to  orient  us?) 

3.  Instructional  plan:    (To^what  extent  did 
the  instruction  give  evidence  of  planning?) 

4.  Material  and  equipment:    (To  what  extent 
was  it  ready  and  used?) 

5.  Chart  work  or  chalkboard  work: 

(To  what  degree  was  it  adequate?)   

(To  what  degree  was  its  arrangement 

pleasing?)    ^ 

6.  Main  points:    (To  what  extent  were  main 
teaching  points  stressed?) 

7.  Steps  and  key  points:    (In  a  manipulative 
lesson,  how  clearly  were  these  items  stressed?) 

8.  Methods: 

(To  what  extent  was  demonstration  used?)  

(To  what  extent  was  illustration  used?)  ....   

(To  what  extent  were  questions  used?)  

(To  what  was  practice  or  drill  used?) 

9.  Instructions:  (To  what  extent  were  instruc- 
tions clear?) 

10.    Application:    (How  well  did  the  trainer 
handle  having  the  learners  *'do"  something 
with  the  content?) 
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5       4       3       2  Ipts. 
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11,    Passout  sheets:    (To  what  degree  did  he 
use  passout  material?) 


12.    The  four  steps:    (To  wiiat  extent  were  all 
four  steps  used?) 


13.    Backtracking:    (To  what  extent  was  back- 
tracking avoided?) 


14,    Safety:    (How  well  were  safety  and  pre- 
caution emphasized?) 


15.    Knowing  and  doing:    (How  well  was  the  re- 
lationship between  knowing  &  doing  stressed?) 


16,    Standards:    (How  clearly  were  the  standards 
of  workmanship  specified?) 


17,    Summary:    (What  was  your  appraisal  of  the 
summary?) 


ERIC 
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EXHIBIT  5 


Instructions 

TEACHER 
GRADE  LEVEL 


EVALUATION  OF  A  DEMONSTRATION 

Rate  by  checking  appropriate  column 

SUBJECT    FIELD  DATE 

NO.  IN  CLASS:  Low  High 

123456789 
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1.  The  demonstrator  provided  the  class  with  a  real 
stimul  us . 

2.  The  demonstration  showed  signs  of  planning  and 
preparation. 

3.  The  problem  was  made  meaningful  to  the  students. 

4.  The  demonstrator  motivated  the  class  by: 

(a)  Making  the  problem  attractive 

(b)  Creating  a  desire  to  learn,  to  investigate 
or  to  study, 

5.  The  demonstrator  arranged  the  class  so  that  the 
best  physical  and  mental  environment  was  pro- 
vided for  the  students. 

6.  The  demonstrator  pointed  out  relationships  as 
they  developed  in  the  demonstrations  after 
which  he  illustrated  those  relationships. 

7.  The  demonstrator  stimulated  the  students  by 
questions,  comments,  anecdotes,  or  indications 
of  applicability  of  the  methods,  apparatus,  or 
materials  used. 

8.  The  demonstrator  employed:    (a)  a  pleasing  voice, 
(b)  a  confident  informal  manner,  (c)  a  touch  of 
humor. 

9.  The  demonstrator  guided  and  stimulated  critical 
analysis      helping  the  students  to  compare, 
contrast,  and  evaluate. 

10.  The  demonstration  was  timed  so  that  at  its  con- 
clusion^  there  was  ample  time  for  a  discussion, 
the  drawing  of  inferences  and  summarization. 
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11.    There  was  a  follow-up  as  an  evaluation. 


12.    General  merit  —  How  well  did  the  demon- 
strator follow  the  instructional  plan? 

COMMENT: 
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EXHIBIT  6 


Dates  and  Hours  in  Clinical  Affiliation  -  AHO  Sophomores 


O.T^A,  Study  Track 
1971  -  1972 


Mon  Wed  Fri  Hours  in  Week  in  Week  of   Mid-Way  in 


LU 


Sept 


Oct 


Nov 


Week      Clinic  Semester  Affiliation 

Area 

.   1  Evaluation 


Cee  report 
final  for 
Area 


Dec 


8 

10 

16  hrs 

1st 

2 

13 

15 

17 

24  hrs 

2nd 

3 

20 

22 

24 

24  hrs 

3rd 

4 

27 

29 

Ocl 

24  h^s 

4th 

5 

4 

6 

8 

24  hrs 

5th 

6 

If 

"13 

.15 

24  hrs 

6th 

7 

18 

20 

22 

24  hrs 

7th 

8 

25 

27 

29 

24  hrs 

8th 

9 

1 

3 

5 

24  hrs 

9th 

10 

8 

10 

12 

24  hrs 

10th 

11 

15 

17 

19 

24  hrs 

1st 

12 

22 

24 

H26 

16  hrs 

2nd 

13 

29 

1 

3 

24  hrs 

3rd 

14 

6 

8 

10 

24 

15 

13 

Finals 

8  hrs 

4th 

16 

Oct  8 


Nov.  12 


10  wks 
•Iday 


o 

I — ( 


Total 
=  232 


Time  it 
hrs.  5 


  Dec  13 

End  of  Fall  Semester  Dec  22,  1971 


T972 
Jan 


Fpb 


17  19 

24  26 


31 
7 


2 
9 


14  16 


Mar 


a: 


21  23 
28  1 
6  8 
13  15 
20  22 


21 
28 

4 
11 
18 
25 

3 
10 
17 
24 


24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 
24  hrs 


5th 
6th 
7  th 
8th 
9th 


1 
2 
3 
4 
5 


Spring  Holidays  MarcFB' 
^  Apr 


I 


May 


3 
10 
17 
24 

1 


5 
12 
19 
26 
3 


7 
14 
21 
28 


Hnals  4 


24  hrs 
24  hrs 
24  hrs 
24  hrs 

 16  hrs 

1 0th 


1st 
2nd 
3rd 
4th 
5th 

April 
6th 
7th 
8th 
9th 

10th 


Feb.  18 


6 
7 
8 
9 

]P_ 

11 
12 
13 
14 
15 


9  wks 
Total 
Times: 
216  hrs 


t — 4 


Mar.  24 


f  ,  'J       ^  May  3  232  hrs 

End^DT  ipnng  semester  -  nay  \'L     Graduation  May  12, 


10  wks 
-1  day 
Total 
Times  = 
232  hrs 


o 
I — < 
I— 


LU 
LU 

1972 
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is  divided  into  thirds  for  gracing  purposes.    The  first 
"-^'^  °^  ^^""^^  9rade.    The  first  half  of  second  affiliation 
=  1/3  of  final  grade  for  the  1st  semester. 

For  the  second  semester.    The  2nd  half  of  the  2nd  affiliation  =  1/3  of 
s ernes te?^'^^'    "^^^  ^^'^  "'^  ^'"'^  affiliation  =  2/3  of  final  grade  for  second 
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EXHIBIT  7 


Objectives  -  O.T.  Affiliation 

1*    To  apply  knowledge  of  objectives  and  functions  of  O.T.  in  Pediatrics. 

2.  Become  familiar  with  varied  program  in  Pediatrics  (therapeutic  acti- 
vities, treatment,  evaluation). 

3.  Develop  skill  and  experience  in  observing  and  reporting  the  behavior 
of  children. 

4.  Learn  age  appropriate  activities  and  how  to  provide  a  creative  outlet 

5.  Transfer  academic  education  to  clinical  practice. 

6.  Build  knowledge  through  observation  and  practice  of  clinical  procedures. 

7.  Develop  professional  maturity  and  judgment  through  clinical  experience. 

8.  Cultivate  communication  with  other  staff  members. 

9.  Develop  ability  to  accept  and  put  to  use  constructive  directions  and/ 
or  suggestions  given  by  the  staff  members  on  whose  service  the  student 
affiliates . 

10.  Develop  ability  to  act  and  think  objectively  and  creatively. 

11.  Develop  skill  in  the  utilization  of  self  with  the  pediatric  patient. 
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EXHIBIT  8 


Responsibilities  during  Pediatrics  affiliation 


1.  Be  familiar  with  Occupational  Therapy  policy  and  procedure  manual. 

2.  Attend  theory  and  application  lectures  as  assigned, 

3.  Work  on  each  of  pediatrics  unit  9C,  9B,  8C  as  assigned-    1st  week 
2nd  week   ,  3rd  week   ,  4th  week 


4.  Treat  2-3  specifically  assigned  patients  daily, 

5.  Keep  daily  progress  notes  on  each  assigned  patient  on  checklist  form. 

6.  Present  3  case  studies  (1  a  week)  on  assigned  patients, 

7.  Present  study  on  one  assigned  diagnosis  (4th  week)  including  descrip- 
tion and  symptoms,  treatment,  0-T-  role  in  treating  this  type  of 
patient  and  any  other  pertinent  information. 

8.  Present  one  inservice  to  the  staff  on  a  craft  or  play  activity  ap- 
propriate for  the  Pediatric  unit. 

9.  Observe  treatment  and  evaluation  given  by    OTS 

on  •  ^ — 

10.  Observe  treatment:,  and  evaluations  by  OTR  and  COTA  as  assigned. 

11.  Attend  student  conference  after  two  weeks  of  affiliation  with  super- 
visor. 

12.  Attend  conference  on  last  day  of  affiliation  with  supervisor  to  dis- 
cuss clinical  experience  evaluation  report. 

13.  Safety  precautions  specific  to  area. 

14.  Inform  staff  member  in  your  area  when  leaving  unit  or  working  with 
specific  patients. 

15.  Specific  time  for  reading  and  study  related  to  Pediatrics  will  be 
allowed. 

16.  Reading  assignments  will  be  made  and  should  be  listed  on  form  provided. 
A  synopsis  of  the  reading  should  be  written  on  an  Index  card  and 
turned  in  to  your  supervisor. 
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EXHIBIT  9 


THE  AMERICAN  OCCUPATIONAL  THERAPY  ASSOCIATION,  INC. 
251  Park  Avenue  South,  New  York,  N.Y.  10010 


APPLICATION  FOR  CERTIFICATION  AS  AN  OCCUPATIONAL  THERAPY  ASSISTANT 
Mr. 

Mrs.  Birth 

Mi  s  s_  _Da  te   

(Please  print)    Last         First   M.I.    Maiden  (Month, year) 


Current  Mail ing 

Address   ^  

Street  City  State        Zip  code 

Place  of  Employment  


Address  Where  Employed 


Street  ^  Trty  State  Zip  Code 
I  hereby  apply  for  certification  as  an  Occupational  Therapy  Assistant. 
Date   Signature  of  applicant  


REMAINDER  OF  FORM  TO  BE  FILLED  OUT  BY  DIRECTOR  OF  PROGRAM 

I  hereby  certify  that  this  applicant  has  successfully  completed  the  program 

for  Occupational  Therapy  Assistants  at   

.  J  (name  of  program) 

and  recommend  certificetion.  ^ 

Kind  of  program  completed:  Certificate  

(date  of  completion! 


Associate  Degree    ^ 

(date  of  completion) 


Rating  of  student: 


academi c  skills  supervised  practical 

experience 

REMARKS:  Briefly  evaluate  the  student's  performance  and  attitudes;  including 
effectiveness  with  patients,  relationship  to  staff,  strengths , weak- 
nesses, and  potential  for  work  in  occupational  therapy. (Use  reverse  side.) 

Date:   Signature  of  Director  of  Program  


ERiC  1326 

™"  -218- 


ORTHOTICS  ASSISTANT 

The  Orthotics  Assistant  study  track  was  offered  in  the  summer  of  1970. 
To  date,  two  students  have  entered  the  field.    This  study  track  is  unique 
in  that  all  didactic  and  clinical  studies  are  under  the  direction  of  an 
Orthotist  who  is  in  private  practice.    The  program  has  been  limited  to 
two  male  students. 

This  program  has  been  submitted  for  accreditation  by  the  American 
Board  for  Certification  in  Orthotics  and  Prosthetics,  Inc. 

The  program  was  designed  from  the  Essential's  of  Acceptable  Schools 
For  The  Education  of  Orthotists  and  Prosthetics  At  The  Associate  of  Arts 
Degree  Level.   These  standards  were  obtained  from  the  American  Orthotic 
and  Prosthetic  Association. 

%  defined,  the  orthotist  arid  the  prosthet^^  directly  with  the 

physician  and  representatives  of  oth^r  allied  health  professions  in  the 
rehabilitattpn  of  the  disabled.   The  orthotist,  designs,  fabricates  and 
fits  devices,  know  as  orthoses,  to  provide  care  to  patients  with  disabling 
conditions  of  the  limbs  and  spine.   The  pros thetist  designs,  fabricates  and 
fits  devices  know  as  prostheses  for  patients  with  a  partial  or  total  absence 
of -.a.  lini)-.:.-. 

The  suggested  curriculum  guide  lists  the  courses  for  specialization 
instruction';  however,  it  does  not  list  the  nuirioer  of  clock  hours  or  credit 
hours  required.   The  Advisory  Committee  with  the  local  Orthotist  designed 
the  course  which  is  for  two;  years  and  a  second  summer  session. 


The  national  association  also  j'equires  clinical  training  which  in- 
volves experience  in  treatment  of  patients  of  all  age  groups.    In  the 
discussion  of  this  training  the  guidelines  include: 

Clinical  Training  is  a  supervised  learning  experience  through 
which  the  student  acquires  understanding  and  skill  in  orthotic- 
prosthetic  procedures;  learns  to  deal  with  the  patient's  physi- 
cal, emotional  and  mental  problems;  accepts  responsibilities 
.  as  a  participating  staff  member  aware  of  the  need  for  adherence 
to  medical  ethics  in  all  relations  ips;  and  recognizes  the  con- 
tribution of  and  leams  to  work  with  other  professional  and  non 
professional  personnel,  all  in  attaining  the  objectives  of  the 
treatment  plan  prescribed  by  the  physician. 

these  goals  are  covered  in  the  first  year  AHO  courses.    They  are  found 
in  the  clinical  rotations  to  see  how  all  departments  function  together,  in 
the  medical  ethics  lectures,  the  psychology  of  being  ill  and  the  dying  pa- 
tient, and  the  group  dynamics  which  helps  the  person  to  relate  to  those 
around  him. 

Following  is  shown  the  courses  suggested  by  the  national  association 
and  the  corresponding  courses  and  clock  hours  which  are  offered  as  part 
of  the  Orthotics  Assistant  program  at  Galveston  College. 


ERIC 


1328 


UJ 


UJ 
CO 


on  cc 


to  to  to 


CO  t/> 


00 


a: 

LU 

LU 
CO 


LU 

ER 

CT 

51 

EME 

EME 

LU 

UJ 

CO 

CO 

LU 

i! 

LU 
CO 


IX 
LU 


CO 

LU 

CO 


UJ 

I- 
co 

LU 
CO 


LU  5 
-J  a-l 

Z  1-4 

CO  Z>  Ul 

358 


o 


>- 


CO  >- 


CO  CO 

UJ 

UJ  o 


CO 


CO 

o  • 

IT)  o 

.  TBI 


tn  z 
rofe  b 
goto 


to 

UJ 


00 


CO 
CO 


i3 

to 
>- 

OK, 

o 

UJ 

l-H 

a. 


o 


t3  8 
o  o 
oe  o 


CO 


VJ       I-  >- 

a  to 
A    o  a. 


8—1 

<CCL 

CM 
CM 
O 


CO 


5§ 

l-H 

a. 


LU  UJ 

ig 

I 

«^ 

CM 


|2 

hi 
LU 
O 


^  o:  l-H 
LU  a. 

2C  CO 
UJ 

O  CJ  O  l-H 
LU  »"«  M 


O 

5 


:  i 

CO 
CM 
O 


J3 


o 


CO 
O 


i 

o. 


CO 
CM 

o 


CO 

IE 

LU  Q.  l-H 
3C  . 
^  CO  CO 
O  LU  O 
LU  O  l-H 
O  l-H 

iB= 

CHI 


CO 

uu 


to 

:e: 

LU 
CO 


oc  ai 

LU  LU  LU 

I—  I—  H: 

to  CO  CO 

LU  LU  LU 

s:  s  s: 

LU  LU  LU 

to  to  to 


a:  i~< 


DC  »— I       CC  I— I 


h-  h-  H-Q^  h-a:  h-o: 

to  to  tOLU  tOUJ  COUJ 

111  LU  LU  LU  ^  LU  SI 

s  s  s:s  sis:  si  g 

LU  LU  LUZD-  LUID  LUr? 

to  CO  CO  CO  CO  CO  CO  CO 


o 

LU  t-H 

CD  tr 

-J  s:  CO 
-J  rD'»-H 
o  ^  q: 

o  :3  h- 

HH  l-H 

o  a:  Q 
H-  a: 

CO  =3  I 
LU  O  CO 

-J  O  =D 

<c  3:  o 

CD  <  O 


CO 

o 


00 

o  o 
cx 

Ql  CO 

■ .  .1— *  - 

LU  dj 

2: 1— 

<X.  CO 

P*  o 
I 

CSJ 

o 


1— 

CO 

0 

<: 

LU 

SI 

>-  =D 

a:  0 

p 

^  1— 

0^ 

CO 

i-H  a. 

HH 

CO  (/)  -J 

H- 

l-Hi—  Ct 

•  LU 

Q  Ct.  0  ' 

IC 

Of  UJ  H-4 

1— 

UJ  0  z 

CO 

I—  z:  HH 

0 

2:  0  -J 

>^  x^  0 

1  1 

r—  CSJ 

CO 

r—  CSJ 

CSJ 

0  0 

0 

ai 

p 

Q- 
I 

CNJ 

o 
3: 

>2C 


O 
• 

Q- 
I 

CO 
CM 
O 


•  a. 

O  LU 
LU 

a:. 
I  ' 
cj-  in 

CVJ  CVJ 

o  o 


I— •  CO 

o 
•  h- 

O  Q- 
LU 

LU 

a.  a. 


CSJ 

CSJ  CSJ 
o  o 


I— I  CO 

o 
•  I— 
o  a. 

LU 
LU 

a: 
o.  a. 


CSJ  UD 
CSJ  CM 

00 

DC  :x 


a: 


o 


CD 

HH  . 

3K  ,  ■ 

LU 

<c  . 

Z5: 

Q 

UJ 
CD  CD 

V,  ^  § 

<I 

cos 

z: 

LU  0 

<c 

UJ 

* :  00 

ZD 

IE: 

'  CO 

CO 

o 

CL 


o  LU  s: 

a.  or  CC 

I    HH  I- 

O  Z  X 

HH  n:  ,  UJ 
I—  o 

O  LU  CC 

a:  h-  UJ 


to 
o 

s 


ft: 


O 

rc 
o 


X 
UJ 


,0: 
o 


o  ^ 


'UJ.'t.v  UJ 


CO 
CJ 


o 


CC 


O 
p 


a. 


GALVESTOri  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATI«3N 

DISSOCIATED  HEALTH  OCCUPATIONS 

ORTHOTICS  ASSISTANT 
(Meets  Associatti  1n  Applied  Science  Degree  Requirement) 


FIRST  YEAR 


First  Semester 

AHO   141   Interdisciplinary  Health  Concepts  - 
Introduction  to  Health  Occupations 

AHO   132    Interdisciplinary  Health  Practices  - 
Specialized  Clerkship 

BIOL  133   Anatomy  &  Physiology 

BIOL  113   Anatomy  &  Physiology  Lab 

ENGL^Si    Basic  Composition  . 

see   'i31    Introduction  to  Sociology 

Total  Hours 

Second  Semester 

AHO   143    Interdisciplinary  Health  Concepts 
AHO   134   Interdisciplinary  Health  Practices 
BIOL  134   Anatoniy  S  Physiology 
BIOL  114   Anatoniy  &  Physiology  Lab 
ENGL  132   Compostion  and  Rhetoric 
PSYC  131    Introduction  to  Psychology 

Total  Hours 

Second  Summer  Session 

AHO   155   Applied  Health  Concepts  in  Practice 


Hours 


CI  ass 

Lab 

Credit 

Contact 

3 

3 

4 

96 

3 

0 

3 

48 

3 

0 

3 

d 

2 

1 

3 

0 

3 

3 

0 

3 

15 

5 

17 

144 

3 

3 

4 

96 

3 

0 

3 

48 

■-  3 

0 

3 

0 

2 

1 

3 

0 

3 

3 

0 

3 

15 

5 

17 

144 

2 

16 

5 

288 

J.  ■■ 

16 

5 

288 

SECOND  YEAR 


First  Semester 


AHO  241  Jlnterdisciplinary  Health  Concepts- 
AHO^  242  Advanced  Application  -  Health  Con- 
'     ' '   "  cepts  ahd^Practices  ^ 


2 
2 


8 
8 


4 
4 


-223- 


160 
160 


ORTHOTICS  ASSISTANT 


(continued) 


Hours 


Second  Semester 

AHO   232    Special  Problems*  and  Techniques 
AHO   243   Advanced  Application  -  Health  Con- 
cepts and  Practices 
AHO   244   Advanced  Interdisciplinp^ry  Health 
Concepts 

BM     133  Business  Mathematics  I 
GOVT  :2 3 3   Survey  of  American  and  Texas  Gov- 
ernment and  Constitutions 

Total  Hours 

First  Sunder  Session 

AHO   256   Applied  Health  Concepts  in 
Practice  I 

Total  Hours 


er|c  ^^^^ 


Class 

Lab 

Credit 

Contact 

3 

0 

48 

2 

8 

4 

160 

2 

8 

4 

1C)0 

3 

0 

3 

3 

0 

3 

13 

16 

M 

368 

2 

16 

5 

288 

V6 

5 

ASSOCIATED  HEALTH  OCCUPATIONS 


ORTHOTICS  ASSISTANT 


Course  Descriptions 


AHO  155 


Credit:  5 


ALLIED  HEALTH  CONCEPTS  IN  PRACTICES 

This  course  is  designed  to  allow  the  student  to  become  proficient  in  hand 
skills  and  the  use  of  various  materials  and  small  tools.    In  addition,  the 
student  begins  his  first  series  of  clinical  medicine  lectures  pertaining 
to  orthopedics,  pediatrics,  and  general  medicine;  lectures  pertaining  to 
psycho-social  disability;  individual  student  development  of  basic  technical 
skils. 


INTERDISCIPLINARY  HEALTH  CONCEPTS 

This  course  is  designed  as  an  introduction  to  the  field  of  prosthetics  and 
orthotics.    It  serves  to  orient  the  student  to  the  terminology,  media  and 
techniques  used  in  the  profession.    In  addition,  field  trips  to  hospitals 
and  other  facilities  are  included,  so  that  the  student  may  observe  actual 
work  in  progress.    Laboratory  sessions  will  incl ude  instruction  and  practice 
in  plaster  pattern  and  mold-making,  construction  of  low  pressure  laminates, 
leather  work  and  other  basic  procedures. 

AHO  242  Credit:  4 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

This  course  is  designed  to  provide  the  student  with  opportunities  for 
vijypli  cations  of  an  atony  and  physics  to  the  construction  of  prosthetic- 
orthotic  devices.    Laboratory  Sessions  will  develop  the  student's  skills  in 
processes  and  techniques  required  for  proficiency  in  this  area. 

AHO  243  Credit:  4 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES 

This  course  is  designed  to  provide  knowledge  and  skills  in  the  selection, 
fabrication,  and  fitting  of  pbstheses  for  the  upper  extremities.    It  in- 
cludes stu(<y  of  yp,per  extremity  biomechanics  and  factors  to  be  considered 
in  the  prescription  of  prosthetic  devices.    Laboratory  se^^sions  will  develop 
the  s^ty dent's. ski  11  in  .techniques  of  fabrication  and  fittfyig. 


AHO  241 


Credit:  4 
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AHO  244  A 

ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS 


Credit:  4 


This  course  is  designed  to  provide  the  student  with  opportunities  to  apply 
previously  developed  skills  and  knowledge  to  the  selection,  fabrication, 
and  fitting  of  prostheses  for  beiow  the  knee  amputations.    Current  practices 
for  prescription,  fitting,  static  and  dynamic  alignment  are  among  the  sub- 
•^ects  covered.    Laboratory  sessions  provide  patient  contact  and  practical 
applications. 

AHO  232  Credit:  4 

SPECIAL  PROBLEMS  AND  TECHNIQUES 

Provides  the  student  with  opportunities  to  practice  and  refine  skills  pre- 
viously learned  in  the  study  areas  of  prosthetlcs-^orthotics.    This  is  also 
a  period  for  the  refinement  of  work  habits,  attitudes,  and  adminstrati ve 
activities  which  will  aid  the  student  in  making  the  transition  from  student 
to  professional. 

AHO  256  Credit:  5 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  I 

This  course  is  designed  to  provide  the  sl.;dent  assignment  in  his  area  of 
clinical  interest  for  a  supervised  preceptorshi p  including  clinical  appli- 
cation of  skills  and  proficiencies;  review  of  techniques  and  procedures 
pertaining  to  upper  extremity  orthotics,  lower  extremity  orthotics  and 
spinal  orthotics. 

PSYC  233  Credit:  3 

PSYCHOLOGY  OF  PERSONALITY 

A  study  of  major  factors  and  conditions  related  to  personality  development, 
including  parent-child  relations,  personality  defense  mechanisms,  isnethods 
of  personality  measurement,  and  behavioral  pathologies  and  their  treatments. 

PSYC  231  Credit:  3 

CHILD  GROWTH  AND  DEVELOPMENT 

Human  psychological  development  from  birth  to  adulthood.    The  birth  of  the 
baby;  from  organism  to  person;  the  infant;  the  toddler;  the  preschool  child, 
the  middle  years  of  childhood;  adolescence;  disturbances  ^^n  development; 
; the  study  of  children. 

MATH  133'      \  Credit:  3 

BUSINESS  MATHEMATICS  r 

A  study  is  made  of  fundamental  mathematical'processes.^  fractions,  decimals, 
percentage  in  business,; business  equations,  and  simple  interest. 


SOVT  233  Credit-  3 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERNMENT  AND  CONSTITUTIONS 

Study  of  the  institutions  of  government  and  functions  from  the 

local  level  to  the  national  with  particular  a.  ;:,asis  on  the  city,  county, 
and  state  governments.  Examines  in  detaiV  and  on  a  comparative  ha'^is  the 
United  States  and  Texas  Constitutions. 


students 

Two  students  have  entered  the  program.    One  completed  the  AHO  course 
work  and  the  clinical  affiliation  required  for  the  degree;  however,  he 
did  not  complete  his  academic  courses  at  Galveston  College.    He  has  since 
dropped  out  of  college  and  is  driving  a  messenger  service  truck. 

The  other  student  opted  for  the  study  track,  changed  his  mind  at  the 
last  moment  and  asked  to  join  another  study  track.    He  was  not  admitted 
into  the  other  study  track  and  subsequently  dropped  out  of  the  program 
two  days  later.    He  has  since  contacted  the  AHO  Director  to  determine  if 
he  could  again  re-enter  the  program. 

The  limitation  on  the  number  of  students  in  the  program  is  that  the 
Gfthotist  is  equipped  for  two  students.    Orthotics  are  not  included  in 
the  clinical  rotation  during  the  first  semester  of  the  Freshman  year; 
however,  the  students  are  apprised  of  the  program  and  anyone  interested 
is  taken  to  the  orthotist  for  an  interview  and  a  period  of  time  in  the 
business. 

During  the  study  track  clinical  courses,  the  student  is  in  the  ortho- 
tist's  place  of  business  which  is  not  in  a'  medical  ^icility.    He  does; 
however,  accompany  the  orthotist  on  calls  and  works  with  the  orthotist 
and  the  physician  (or  recommending  allied  heaUh  personnel)  and  the  patients. 
Therefore,  he  is  not  confined  to  one  health  facility  but  draws  from  the 
needs  of  the  cownunity  and  the  area  for  his  training. 


PHYSICAL  THERAPIST  ASSISTANT 


History 

The  Physical  Therapist  Assistant  program  was  instituted  at  Gal- 
veston College  at  the  time  of  the  first  Texas  Education  Agency  program 
approvals.    The  American  Physical  Therapy  Association  had  only  one  year 
earlier  adopted  the  assistant  position  in  a  policy  statement  by  the  House 
of  Delegates. 


raining  and  Utilization  of  the  Physical  Therapy  Assistant* 

Policy  Statement 


TITLE:  Physical  Therapist  Assistant 

DEFINITION: 

The  physical  therapist  assistant  is  a  skilled  technical  health  worker 
who  has  completed  an  educational  program  approved  by  the  American  Phy- 
sical Therapy  Association. 

EDUCATION: 

The  Association  supports  the  concept  of  upward  educational  mobility. 

a.  The  educational  program  for  the  physical  therapist  assistant  shall  be 
at  a  two  year  college  level  leading  to  an  associate  degree  and  shall 
include  some  course  work  which  may  be  credited  towards  requirements 
leading  toward  a  higher  degree. 

b.  The  educational  program  shall  be  adninistrati vely  located  within,  and 
offered  by,  an  educational  institution  which  is  accredited  by  the 
regional  accrediting  agency  in  its  geographical  area. 

c.  The  physical  therapist  assistant  program  shall  meet  the  standards  of 
approval  established  by  the  APTA. 


*  Prepared  by  the  Ad  H.c  Conmittee  to  Study  the  Utilization  and  Trasntng 
of  Nonprofessional  Assistants,  Mav-ch,  1967.    Amended  and  adopted  as 
amended  by  APTA  House  of  Delegates,  July,  1967.    Since  that  time,  title 
has  been  changed  to  Physical  Therapist  Assistant,  and  this  new  title  will 
be  used  throughout  this  statement. 
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d.  The  clinical  portion  of  the  educational  program  shall  Le: 

1.  Located  within  physical  thorapy  services  of  h'=*'lth  care  facil- 
ities which  meet  requirements  for: 

a.  Accreditation  by  the  Joint  Cormission  on  Accreditation  of 
Hospitals  and/or 

b.  Conditions  of  Participation  standards  established  by  the 
U.S.  Social  Security  Administration  Documents  HIM-1,2  and 
3,  1966,  and  regulatory  changes  pertaining  to  physical 
therapy  and  physical  therapists  up  to  and  including  July 
7,  1967; 

c-    Such  other  facilities  with  coinparable  standards  and  which 
are  acceptable  to  the  American  Physical  Therapy  Association; 

2.  Supervised  by  physical  therapists  who  meet  standards  established 
by  the  APTA 

e.  The  physical  therapist  who  shall  have  the  responsibility  and  author- 
ity for  the  administration  and  direction  of  the  physical  therapist 
assistant  program  shall  meet  the  standards  established  by  the  APTA. 

SUPERVISORY  RELATIONSHIP: 

The  physical  therapist  assistant  works  within  a  physical  therapy  service 
administered  by  a  pr.  Sessional  physir=il  therapist  who  meet  tfte  standards 
established  by  the  American  Physical  fherapy  Association.    The  assistant 
performs  his  duties  with  the  direction  and  supervision  of  the  professional 
physical  therapist  to  whom  he  is  directly  responsible. 

FUNCTIONS: 

The  assistant's  function  is  to  assist  the- professional  physical  theru- 
post  in  patient  related  activities;  to  perform  such  procedures  delegated 
to  him  that  are  commensurate  with  his  education  and  training.    He  carries 
out  designated  tasRs  which  are  required  for  the  operation  of  the  service. 
The  extent  to  which  the  physical  therapist  assistant  will  participate  in 
the  foil  owing  activities  will  be  dependent  upon  the  organization  struc- 
ture and  size  of  the  physical  therapy  service  and  upon  the  health  needs 
of  the  individual  patient. 

a.  Functions  as  a  participating  team  member  who  contributes  to  total 
patient  care. 

b.  Assists  the  professional  physical  therapist  in  carrying  out  complex 
procedures  and  programs. 

c.  Performs  routine  treatment  procedures  in  accordance  with  the  planned 
programs.  - 
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d.    Observes,  records  and  reports  to  his  supervisor  conviitions,  reactions 
and  responses  related  to  his  assigned  duties. 

REGULATION: 

The  APTA  supports  mandatory  licensure  or  registration  for  the  physic-^l 
therapist  assistant  and  recommends  that  such  regulations  be  incorporated 
into  the  existing  physical  therapy  laws  for  ihe  puroose  cf  controlling 
quality  of  ca^^  and  practice. 

AFFILIATION: 

Upon  completion  of  requirements  as  prescribed  by  the  Board  of  Directors, 
the  physical  therapist  as^-^stant  shall  be  slfgible  for  an  appropriate 
membership  category  in  the  American  Physical  Therapy  Association. 

At  the  time  of  development  of  the  assistant's  program,  the  Medical 
Branch  had  already  a  baccalaureate  physical  therapy  program  in  existence. 
Because  of  the  maximum  number  of  students  constantly  enrolled  in  the  four- 
year  program,  there  were  limited  clinical  facilities  for  applicants  in 
the  AHO  program.    Therefore,  only  two  physical  therapist  assistant  stu- 
dents may  be  in  a  study  track  at  one  time. 
Curriculinn 

The  curriculum  has  been  designed  from  the  standards  established  by 
the  national  association.    Other  study  tracks  with  national  accreditation 
standards  require  a  certain  number  of  contact  hours  for  academic  and  clin- 
ical studies.    The  physical  therapist  assistant  requirements  are  established 
on  a  percentage  of  total  time  as  shown.    The  following  pages  show  the  re- 
quirements changed  to  contact  hours  to  conform  to  Texas  Education  Agency 
specifications. 
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STANDARDS"  OF  AMERICAN  PHYSICAL  THERAPY  ASSOCIATION 


Percentage 
of 

Total  Tis^e 


Percenijge 
of  Techr  -Scal 
Course  Work 


GENERAL  EDUCATION^ 


39-53 


General  degree  requirements 
Anatomy  and  physiology'' 
Behavioral  sciences 
Electives 


25-30 
5-10 
5-10 
4-  8 


TECHNICAL  EDUCATION* 


47-61 


100 


1 

3 

1 

2 

2-  5 

5-  8 

18-27 

27-45 

1 

1 

5 

5-10 

2 

4 

4-  8 

10-12 

6-10 

12-16 

1 

1 

25-30 

40-45 

Orientation  to  physical  therapy  and 

the  role  of  the  assistant 
Applied  anatomy 

Survey  of  pathophysiological  conditions 
''hysical  therapy  assistant  procedures 
Basic  patient  skills  (4%)°  . 
Modalities  of  heat  and  cold  (23-25%)° 
Massage  {7-9%)°  . 
Functional  activities  (25-28%)° 
Exercise  (32-25%)°  , 
Other  selected  procedures  (3%) 
Directed  clinical  experience 


Anatomy  and  physiology  and  behavioral  sciences  are  an  essential  part 
of  the  total  program 

Instruction  is  required.  If  considered  part  of  the  technical  educa- 
tion ccu^^se  work,  total  percentages  are  tc  be  adjusted  accordingly 

Demonstration »  laboratory  instruction,  and  practice  are  to  be 
util ized 

Percentage  of  procedures  course  work 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 

ASSOCIATED  HEALTH  OCCUPATIONS 

PHYSICAL  THERAPIST  ASSISTANT 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 


First  Semester 

AHO    141    Interdisciplinary  Health  Concepts 

Introduction  to  Health  Occupations 

AHO    132    Interdisciplinary  Health  Practices  - 
Specialized  Clerkship 

BIOL  133  Anatomy  &  Physiology 

BIOL  113   Anatomy  &  Physiology  Lab 

ENGL  131    Basic  Composition 

SOC   131    Introduction  to  Sociology 

Total  Hours 


Class 


Hours 

Lab    Credit  Contact 


3 

3 

4 

96 

3 

0 

3 

48 

3 

0 

3 

0 

2 

1 

3 

0 

3 

3 

0 

3 

15 

5 

17 

144 

Second  Semester 

AHO    143    Interdisciplinary  Health  Concepts  3  3  4  96 

AHO    134    Interdisciplinary  Health  Practices  3  0  3  48 

BIOL  134   Anatoniy  &  Physiology  3  0  3 

BIOL  114   Anatoniy  &  Physiology  Lab  0  2  1 

ENGL  132    Composition  and  Rhetoric  3  0  3 

PSYC  131    Introduction  to  Psychology  3  0  3  

Total  Hours  T5  5  VT  144 


Second  Summer  Session 

AHO    155   Applied  Health  Concepts  in  Practice       2      16         5  2p_ 

Total  Hours     ^    ^         5  ggT 


SECOND  YEAR 

First  Semester 

AHO   241    Interdisciplinary  Health  Concepts-  2       8        4  160 

AHO    242   Advanced  Application  -  Health  Concepts  2        8         4  160 
and  Practices 

GOVT  233   Survey  of  American  and  Texas  3       0  3 
Government  and  Constitutions 

PSYC  232   Social  Psychology  3  0  3  

Total  Hours  10      16       U  230 
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PHYSICAL  THERAPIST  ASSISTANT 
(continued) 


Second  Semester 

AHO   232   Special  Problems  and  Techniques 
AHO   243   Advanced  Application  -  Health 

Concepts  and  Practices 
AHO   244   Advanced  Interdisciplinary  Health 

Concepts 

BM     133   Business  Mathematics  I 

PSYC  231    Child  Growth  and  Development 

Total  Hours 


Class 

Lab 

Hours 
Credit 

Contact 

3 

0 

3 

48 

2 

8 

4 

160 

2 

8 

4 

160 

3 

0 

3 

3 

0 

3 

13 

16 

17 

358 

Total  Semester  Credit  Hours  in  Program:  70 
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PHYSICAL  THERAPIST  ASSISTANT 


Course  Descriptions 


AHO  1 55 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  CREDIT:  5 

This  course  is  designed  to  provide  the  student  with  the  initial  concepts 
of  procedures  and  techniques,  and  an  overview  of  physical  therapy  in  ac- 
tion.   In  addition  to  an  introduction  to  the  physical  therapists'  role  and 
function  in  major  medical  areas,  the  student  will  experience,  under  the 
supervision  of  a  physical  therapist,  the  applications  of  those  procedures 
being  learned.    The  student  will  gain  basic  skills  and  procedures  as  ap- 
plied to  physical  therapy.    Emphasis  is  focused  upon  developing  a  prac- 
tical body  of  knowledge  related  to  a  high  standard  of  patient  care. 

AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS  CREDIT:  4 

This  course  is  designed  to  provide  the  student  with  assignment  to  the  stu- 
dent's area  of  interest,  physical  therapy,  for  supervised  application  of 
techniques  and  individual  student  development  of  intermediate  technical 
skills  as  applied  to  physical  therapy  treatment.    Emphasis  is  placed  on 
actual  clinical  application  of  proficiencies  and  compentencies  learned 
in  previous  didactic  courses. 

Objectives: 

1.  To  provide  the  student  with  supervised  clinical  experience  in  treat- 
ment of  patients,  within  all  age  groups,  with  pathophysiological 
problems. 

2.  To  provide  the  student  with  direct  contact  experience,  under  super- 
vision, with  patients  of  all  age  groups  who  have  pathophysiological 
problems. 

3.  To  develop  aims  and  attitudes  which  are  directive  in  aiding  the 
student  in  achieving  an  understanding  of  clinical  procedures  as  they 
relate  to  a  high  standard  of  patient  care. 

AHO  242 

ADVANCED  APPLICATION  -  HEALTH  CONCEPTS  AND  PRACTICES  CREDIT:  4 

This  course  is  designed  to  provide  assignments  to  the  student's  area  of 
clinical  interest,  physical  therapy,  including  application  of  techniques, 
procedures,  and  individual  student  development  of  intermediate  technical 
skills.    Emphasis  is  placed  upon  providing  the  student  with  comprehensive 
information  concerning  all  aspects  of  physical  therapy,  including  types 
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of  patients,  methods  of  treatment  and  treatment  philosophies. 
Objectives: 

1.  To  provide  the  student  with  knowledge  and  understanding  of  the 
dynamic  concepts  of  physical  therapy. 

2.  To  provide  the  student  with  the  knowledge  and  understanding  of  treat- 
ment procedures:    heat  and  cold,  massage,  and  other  selected  pro- 
cedures. 

3.  To  provide  the  student  experience  of  perceiving  and  manipulating 
human  functional  anatomy. 

4.  To  provide  the  student  with  learning  experiences  necessary  to  under- 
stand the  concepts  of  muscle  action  biometrics. 

AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES  CREDIT:  3 

This  course  has  been  designed  to  provide  the  student  with  the  opportunity 
to  explore  in  greater  depth  the  procedures  and  techniques  used  in  phys- 
ical therapy.    Emphasis  is  placed  on  exploration  of  new  areas  of  procedures 
and  techniques,  the  reinforcement  of  previously  learned  skills,  and  the 
analysis  of  procedures  and  techniques  for  application  to  physical  therapy. 

Objectives: 

1.  To  allow  the  student  to  explore  new  areas  of  procedures  and  techniques 
that  can  be  Innovative,  as  well  as  practical. 

2.  To  allow  the  student  to  gain  additional  exper-ence  in  the  maintenance 
of  materials,  and  equipment. 

3.  To  allow  the  student  to  gain  greater  knowledge  of  the  adjustment  of 
procedures  and  techniques  to  physical  therapy  treatment. 

4.  To  allow  the  student  to  reinforce  previously  learned  skills  in  the 
area  of  procedures  and  techniques. 

5.  To  assist  the  student  in  developing  sound  methods  of  analysis  of 
procedures  and  techniques  for  application  to  physical  therapy  treat- 
ment. 

AHO  243 

ADVANCED  APPLICA^tqN  —  HEALTH  CONCEPTS  AND  PRACTICES  CREDIT:  4 

This  course  is  designed,  to  provide  the  student  with  assignment  to  the 
student's  area  of  interest,  physical  therapy,  for  supervised  application 
of  techniques  and  individual  student  development  of  intermediate  techni- 
cal skills  as  applied  to  physical  therapy  treatment.  Emphasis  is  placed 
on  actual  clinical  application  of  proficiencies  and  competencies  learned 
in  previous  didactic  courses.  _ 
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Objectives: 

1.  To  provide  the  student  with  supervised  clinical  experience  in  treat- 
ment of  patients,  within  all  age  groups,  with  pathophysiological 
problems. 

2.  To  provide  the  student  with  direct  contact  experience,  under  super- 
vision, with  patients  of  all  age  groups  who  have  pathophysiological 
problems. 

3.  To  develop  aims  and  attitudes  which  are  directive  in  aiding  the  stu- 
dent in  achieving  an  understanding  of  clinical  procedures  as  they 
relate  to  a  high  standard  of  patient  care. 


ADVANCED  INTERDISCIPLINARY  HEALTH  CONCEPTS  AND  PRACTICES       CREDIT:  4 

This  course  is  designed  to  provide  assignment  to  the  student's  area  of 
clinical  interest,  physical  therapy,  including  instruction  in  specialized 
concepts  and  theory,  supervised  application  of  techniques  and  individual 
student  development  of  intermediate  technical  skills.    Emphasis  will  be 
placed  on  providing  the  student  with  comprehensive  information  concerning 
all  aspects  of  functional  training.    In  addition,  a  segment  of  study 
concerning  other  selected  procedures  will  be  incorporated  in  this  unit 
of  study. 

Objectives: 

1.  To  provide  the  student  with  knowledge  and  understanding  of  the  dy- 
namic concepts  of  physical  therapy  treatment  in  physical  dysfunction. 

2.  To  provide  the  student  with  the  knowledge  and  understanding  of  treat- 
ment, the  physical  therapy  process,  and  other  techniques  with  patients 
in  the  area  of  physical  dysfunction. 

3.  To  allow  the  student  to  gain  specific  knowledge  concerning  the  adjust- 
ment of  procedures  and  techniques  to  individual  patient  care. 

4.  To  aid  the  student  in  developing  a  basic  understanding  of  various  forms 
of  treatment  in  physical  therapy  as  they  relate  to  a  high  standard  of 
care  for  the  patient  with  problems  of  physical  dysfunction. 


GOVT  233 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERNMENTS  CREDIT:  3 

Study  of  the  institutions  of  government  and  their  functions  from  the  lo- 
cal level  to  the  national  with  particular  emphasis  on  the  city,  county, 
and  state  governments.    Examines  in  detail  and  on  a  comparative  basis  the 
United  States  and  Texas  Constitutions. 


PSY  232 

SOCIAL  PSYCHOLOGY 


CREDIT:  3 


A  study  of  individual  behavior  as  affected  by  cultural  and  social  stim- 
uli.   Emphasis  is  placed  upon  the  differences  in  human  conduct  as  deter- 
mined by  various  social  and  cultural  environments.    The  objiicti^e  of  the 
course  is  to  better  prepare  the  student  to  understand  and  evaluate  the 
effect  of  the  social  environment  on  the  development  of  individual  beha- 
vior and  personality.    Likewise,  the  overall  effect  of  the  individual's 
activities  on  society  will  be  reviewed. 

PSYC  231 

CHILD  GROWTH  AND  DEVELOPMENT  CREDIT:  3 

This  course  is  designed  to  provide  students  with  basic  understandings 
concerning  the  nature  of  children  and  youth,  how  they  grow  and  develop, 
and  the  major  influences  which  contribute  to  their  behavior  and  learning. 
Emphasis  will  be  placed  on  building  a  functional  knowledge  of  scientific 
principles  about  human  beings  which  will  assist  the  student  in  understan- 
ding and  explaining  one's  own,  as  well  as  others  behavior. 

Objectives: 

1.  To  develop  aims  and  attitudes  which  are  directive  in  making  the  indi- 
vidual's growth  and  development  the  central  focus  of  education. 

2.  To  acquire  skill  in  using  the  scientific  method  as  the  most  effective 
and  valid  way  of  interpreting  behavior. 

3.  To  employ  these  skills  and  this  information  to  improve  our  ways  of 
working  with  children  and  youth. 

4.  To  demonstrate  democratic  attitudes  in  the  teaching-learning  process 
which  facilitates  growth  and  development. 

5.  To  provide  experiences  in  the  meanings  of  "acceptance",  "student- 
teacher-planning"  and  "learning  by  doing  and  feeling". 

MATH  133 

BUSINESS  MATHEMATICS  I  CREDIT:  3 

A  study  is  made  of  fundamental  methematical  processes,  fractions,  deci- 
mals, percentage  in  business,  business  equations,  and  simple  interest. 

The  physical  therapist  assistant  student  begins  the  study  track  in 
the  summer  session  with  days  divided  into  Tour  hours  of  lecture  and  four 
hours  of  clinical  experience.    The  time  in  class  is  almost  doubled  during 
the  summer  to  leave  more  time  for  patient  treatment  during  the  spring 
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semester  when  skills  have  been  acquired. 

Throughout  the  sophomore  year  the  physical  therapist  assistant  stu- 
dent spends  time  with  the  ba  xal aureate  physical  therapy  student  both  in 
the  classroom  and  in  clinical  situations.    The  Technical  Director  of  the 
Physical  Therapist  Assistant  program  determines  if  the  assistant  students 
belong  in  the  baccalaureate  classes.    Usually,  when  basic  skills  are  taught, 
the  students  are  together  since  some  procedures  and  techniques  would  apply 
at  both  levels 

The  therapist-a^^sistant  relationship  is  good  for  both  sets  of  stu- 
dents.   The  therapy  students  learn  what  they  can  expect  from  the  assistants 
in  a  job  situation,  the  assistant  students  learn  their  roles  as  support  to 
the  therapists.    The  assistants,  being  relatively  new  to  the  field,  have 
to  win  the  confidence  of  therapist  in  job  situations.    Having  therapists 
now  graduating  with  the  knowledge  of  the  work  of  the  assistant  helps  to 
promote  good  relationships  later  on.    One  example  is  the  assistant  who  is 
required  to  write  progress  notes  on  a  patient,  but  the  therapist  must  coun- 
tersign the  notes  for  validity. 

To  achieve  an  understanding  of  the  role  of  the  physical  therapist  as- 
sistant, the  UTMB  School  of  Allied  Health  Sciences  Clinical  Education  Su- 
pervisor for  Physical  Therapists  prepared  a  '"Procedure  for  Utilization  of 
Physical  Therapist  Assistant  in  Patient  Treatment".    This  information  is 
shown  in  Exhibit  1  which  is  used  as  a  basis  for  the  structure  of  the  clin- 
ical education  program  at  The  University  of  Texas  Medical  Branch. 

Classroom  lectures  and  clinical  experience  are  covTelated,  the  stu- 
dent learning  didactically  and  then  entering  into  application.  Clinical 

Evaluation  Sheets  (Exhibits  2,  3,  and  4)  have  been  developed  for  each  of 
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the  courses.    The  purpose  of  the  Sheets  is  to  determine  if  a  student  has 
a  grasp  of  the  knowledge  gained  in'  the  classroom  and  can  then  apply  it  in 
the  clinic.    Clinical  evaluations  by  the  faculty  are  mede  at  the  end  of 
the  fifth  and  ten*:h  weeks  of  a  semester,  ending  with  the  final  examination. 
During  the  sumner  months,  there  is  an  evaluation  at  mid-term  and  at  the 
final . 

The  student  also  has  a  curriculum  evaluation  sheet  (Exhibit  5)  which 
is  turned  in  at  the  end  of  the  year.    Assistant  students  keep  no  diaries 
but  are  required  to  write  reports  on  all  patients  to  whom  they  are  assigned. 
The  faculty  can  determine  from  these  reports  what  the  student  has  been 
taught  in  classroom  and  experienced  in  the  clinics.    They  can  then  assign 
the  students  to  patients  with  problems  the  students  need  to  encounter. 

The  concept  of  the  clinical  training  for  the  physical  therapist  as- 
sistant is  best  summed  up  in  a  staff  memorandum  from  the  Clinical  Educa- 
tion Supervisor  for  the  program  .  .  . 

"No  patient  is  to  be  assigned  to  a  student  without  having  first  been 
evaluated  by  a  physical  therapist.    The  physical  therapist  will  explain 
the  treatment  program  for  that  patient  to- the  student,  and  will  recheck 
the  patient's  progress  and  the  student's  performance  at  least  twice  weekly. 
Students  should  write  their  own  progress  notes  and  obtain  a  countersigna- 
ture by  the  physical  therapist.    Re-evaluation  notes  must  be  written  by 
the  physical  therapist." 

"The  students  need  to  work  with  patients  having  varied  diagnoses  and 
requiring  a  side  variety  of  treatment  modalities  and  exercise  programs. 
In  order  to  provide  a  source  of . information  about  diagnoses  and  types  of 
treatment,  the  students  are  to  turn  in  a  list  to  the  clinical  education 

1353 

-245- 


supervisor  at  the  end  of  each  week.    Material  to  be  included:  Patient's 
name  and  diagnosis;  supervising  physical  therapist;  treatment  given.  Stu- 
dents will  meet  with  the  Clinical  Education  Supervisor  at  11:30  a.m.  on 
Fridays  for  discussion  of  progress,  problems,  etc." 
Admissions 

The  Admissions  Committee  for  Physical  Therapist  Assistants  formulated 
a  guide  for  accepting  the  best  qualified  students  into  the  program.  The 
standards  are  not  only  used  for  screening  students,  but  currently  are  u- 
tilized  as  a  research  tool  for  determining  future  criteria  for  acceptance 
into  the  program. 

The  following  criteria  were  established  by  the  Admissions  Committee 
as  standards  for  acceptance  into  the  Physical  Therapists  Assistant  Program. 
I.    Mental  Capabilities 

A.  The  Otis  Test  will  be  given 

1.  An  I.  Q.  of  100  or  better  is  preferred 

2.  Less  than  100  would  be  questionable 

B.  The  Nelson-Denny  will  be  givftn 

1.  Students  ranking  below  the  10th  percentile  would  be  ques- 
tionable 

2.  The  purpose  of  giving  the  Nelson-Denny  is  threefold 

a.  A  possible  Indicator  of  "achiever  level" 

b.  May  show  a  pattern  in  relation  to  other  material  col- 
lected.   This  pattern  might  show  up  as  everything  be- 
ing at  about  the  same  level  or  it  may  show  an  "out  of  the 
ordinary"  situation  of  high  in  one  area  and  low  in  others 

c.  May  also  be  used  as  a  research  tool.    May  show  trends 
that  will  be  helpful  in  predicting  successful  Physical 
Therapist  Assistant  students 

C.  Necessary  information  from  Galveston  College 

1.  Overall  Grade  Point  Average 

2.  Specific  Grades  in 
a.  Anatoiny 
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b.  Physiology 

c-    Math,  if  math  course  has  been  taken 
D-    A  student  will  be  considered  ineligible  if: 

1.  His  final  grade  in  Anatomy  is  below  a  C 

2.  He  is  an  alternate  student  and  has  not  completed  anatomy  by 
the  beginning  of  the  second  half  of  the  suirmer  semester 

Physical  Capabilities 

A.  Information  required  prior  to  interview  date: 

1.    Health  form  to  include 

a.  Height 

b.  Weight 

c-    Blood  pressure 

d.  Any  weakness  of  loss  of 
1)  Hearing 

Z)  Vision 
3)    Body  parts 

e.  Past  history  of: 

1)  Seizures 

2)  Scoliosis 

3)  Orthopedic  problems 

B.  A  student  may  be  considered  ineligible  if: 

1.  It  is  felt  the  candidate  is  not  capable  of  heavy  labor 

2.  He  is  less  than  five  feet  tall 

3.  He  is  overweight 

a.  Bad  risk  from  an  orthopedic  standpoint 

b.  May  have  increased  blood  pressure 

c.  May  have  decreased  endurance 

d.  May  net  be  able  to  get  close  enough  to  the  patient  for 
safe  or  effective  handling 

4.  It  is  felt  that  the  candidate  lacks  the  general  coordination 
ability  to  be  a  skilled  technician 

Interview  Forms  -  Standardized  Interview  Forms  will  be  used.  These 
forms  will  serve  as  a  guideline  for  the  subjective  assessment  of  the 
students: 

A.    Communication  ability 

1 •    How  well  he.  speaks 

a.  Shy 

b.  Aggressive 

2-    How  well  he  listens 

3..  His  ability  to  respond  appropriately 
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B.  Knowledge  of  Physical  Therapy 

1.  What  he  will  be  doing  as  a  P.T.  Assistant 

2.  What  Physical  Therapy  is 

C.  Interest  in  Physical  Therapy 

1.  How  he  became  interested  in  Physical  Therapy 

2.  How  he  feels  about  people 

D.  Interests  in  general 

1.  Hobbies 

2.  Desire  to  continue  his  education 

3.  Where  he  would  like  to  work  after  graduation 

4.  Previous  jobs 

E.  Physical  Characteristics 

1.  Overall  physical  appearance 

2.  Noticeable  disabilities  or  handicaps 

a.  Neuromuscular  problem 

b.  Missing  part 

c.  Assistive  devices 

With  this  guide,  the  Admissions  Corrmittee  interviews  the  students 
utilizing, the  specially-designed  interview  form  (Exhibit  6).    The  forms 
are  then  analyzed  and  condensed  inLo  a  report  on  each  student  by  the 
Technical  Director  and  presented  to  the  Admissions  Committee  for  final 
review, and  selection.  . 
Students 

Four  students  have  entered  the  physical  therapist  assistants  program 
since  its  inceptioh.    The  first  student  did  not. complete  the  clinical  work, 
transferring  to  another  college. 

Another  student  has  graduated  and  has  a  position  in  Galveston  work- 
ing under  a  registered  physical  therapist  in  an  orthopedic  clinic. 

Two  students  are  in  their  clinical  year.    Student  fl  scored  118  on 
her  Otis  examination  and  Student  #2  scored  94.    The  Nelson-Denny  Reading 
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Test  showed  the  following: 


Student  ^1 


Student  #2 


Vocabulary 


9% 


Comprehension 


78% 


14% 


Reading  Rate 


80  5^ 


S6%. 


Both  girls  are  making  comparable  grades  in  their  AHO  work  because 
Student  #1  is  considered  an  underachiever  and  #2,  an  overachiever. 

Physical  Therapy  is  one  of  the  most  popular  first  choices  of  students 
when  they  write  their  initial  autobiographies  early  in  their  freshman  years. 
Many  change  their  minds  and  opt  for  other  study  tracks.    It  is  considered 
there  are  three  possible  reasons: 

First,  some  students  find  they  lack  the  emotional  stability  needed 
to  work  with  people  thusly  handicapped.    Secondly,  they  want  to  experience 
patient  contact  in  their  occupation,  but  they  find  that  there  is  too  much 
actual  physical  involvement  with  very  sick  patients,  and  thirdly,  the  in- 
fluence of  this  position  being  new  and  accepted  only  in  a  limited  way. 
The  worry  over  future  jobs  causes  them  to  change  their  minds. 

Those  students  who  finally  opt  for  the  program  do  so  with  the  full 
knowledge  of  what  is  expected  of  them.    They  learn  this  beginning  with 
clinical  rotations  the  first  semester  of  their  freshman  year. 
Equipment 

To  equip  a  laboratory  for  fifteen  physical  therapy  assistant  students, 
the  following  is  recommended: 
1 .    The  Laboratory 

The  general  appearance  should  be  similar  to  that  of  the  physical 
therapy  service  department.    A  functioning  clinical  area  should  not  be 
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considered  for  the  dual  purpose  of  patient  service  and  student  education. 

Dressing  Room:    As  physical  therapist  assistants  students  are  gen- 
erally required  to  wear  shorts  and  shirts  or  bathing  suits  during  labor- 
atory periods,  dressing  rooms,  lockers,  lavatories  and  toilets  for  men 
and  women  should  adjoin  the  laboratory  area.    Minimum  space  required: 
300  square  fSet. 

Storage:    Storage  space  adequate  for  such  equipment  as  crutches, 
electro  therapy  machines,  hydro  therapy  equipment,  etc-    Minimum  space 
required:    100  square  feet. 

Preparation  Room:    Space  adequate  for  setting  up  audio  visual  aids, 
demonstrations,  etc.    prior  to  class  period.    Minimum  space  required: 
280  square  feetl 

Office  space  and  equipment  for  the  director  and  faculty  must  also  be 
considered:   Suggested  are  210  square  feet  for  the  director's  office  and 
140  square  feet  for  each  of '  the  faculty  offices'/ 

Estimated  cost  of  office' equipment' for  One  Director  and  One  Faculty 
Member: 

2  desks  •  $190.00  $380.00 

1  steel  file  62.00    ~  62.00 
4  drawer 

2  storagers  29.00  58.00 

TOTAL  $500.00 
A  list  of  items  and  approximate  cost  to  equip  a  classroom  with  the 
necessary  equipment  for  a  class  of  15  Physical  Therapist  Assistant  stu- 
dents follows.    .    ,  . 
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A.  Treatment  cubicle  furniture  and  accessories 


Quantit,y                          Item  Price 

8  Treatment  tables  $  181.00 

3  Foot  stools  17.80 

4  Timers  15.50 


B.  Electrotherapy  Equipment 

1  Sieman's  diathermy  with  acces->  p 

series 

1  Burdick  diathermy  with  acces-  ^ 

series  ,  J  ^^^^ 

1  Microwave  diathermy  with  2  dir- 

ectors 

1  Ultra  sound  electrical  stimu- 

lation combination 
1  Ultra  Sound 

1  Ultra  Violet  Lamp 

1  Electrical  diagnostic  testing 

instrument 

C.  Heat  and  Cold  Therapy 

2  Infra  Red  lamps 

1  Hot  Packs  and  Cabinet  $  155.00 

1  Arm,  Hand,  and  Foot  Paraffin 

bath 


D.  Hydro  Therapy 


1  "Long  and  Low"  whirlpool 

1  Stationary  Arm  whirlpool 

1  Low  chair  for  long  and  low 


E.  Ambulation  Equipment 

1  Walking  Parallel  bars 

4  pair     Adjustable  wooden  crutches'             $  10.6O 

2  pair     Adjustable  forearm  crutches  21.50 

3  Hospital  canes  3.00 
1  Quad  cane 

1  Standard  walker  adjustable 


Total 

$  1,448.00 
53.40 
62.00 


$  1,563.00 


$  1,150.00 

957.00 

970.00 

935.00 

500.00 
900.00 
795.00 


$  6,207.50 


$  310.00 
390.00 
580.00 


$  1,280.00 


$  1,182.00 
792.00 
140.00 


$  2,114.00 


$  550.00 
42.40 
43.00 
9.00 
18.00 
17.90 
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Quanti  ty 
4 


Item 


Safety  belts 


Exercisa  Equipment 

2  Exercise  platfu, 

2  Exercise  mats 

1  Wall  weights 

1  H-K  table 

Weights  and  weight  cart 

2  Tilt  tables 

4  Sphygmomanometers 

2  Powder  boards 

1  Set  of  sandbags 

1  set  Cuff  weights 


Wheelchair  and  Stretchers 


4 

,2 


Wheelchairs 
Stretchers 


Traction  Equipment 

1  Traction  table  and  accessories 


Price 
$  14.75 


Total 
$  59.00 
$  739.30 


$  350.00 
273.60 
218.00 
275.00 
341 .50 
760.00 
200.00 
104.00 
58.30 
45.00 

$  2,625.40 


$  256.00        $  1,024.00 
310.00  620.00 


$  175.00 
136.80 


380.00 
50.00 
52.00 


$  1,644.00 


$  824.00 


GRAND  TOTAL  $16,997.70 
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EXHIBIT  I 


UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  HOSPITALS 

PHYSICAL  THERAPY  DEPARTMENT 

Procedure  for  Utilization  of 
Physical  Therapist  Assistant  in  Patient  Treatment 


Initiation  of  treatment  is  done  by  the  PT  who  evaluates  the  patient  and 
outlines  a  treatment  program  in  accord  with  the  results  of  the  evaluation. 
In  the  initital  entry  in  the  patient's  chart,  the  PT  includes  the  results 
of  his  evaluation,  plus  a  detailed  outline  of  the  treatment  plan.  Any 
questions  regarding  type  of  treatment  to  be  given  should  be  cleared  with 
the  physician  by  the  PT  before  turning  the  patient  over  to  the  PTA, 

The  PTA  will  be  responsible    for  obtaining  countersignatures  for  her  status 
notes  from  the  PT,  and  for  notifying  the  PT  when  a  recheck  of  the  patient 
is  due  (this  shall  be  at  least  once  a  week,  for  patients  receiving  treat- 
ment once  daily,  and  more  often  if  so  specified  by  the  PT), 

These  periodic  re-evaluations  by  the  PT  will  reveal  changes  in  the  patient's 
condition  which  may  result  tn  modifications  in  the  goals  of  treatment  and 
treatment  program.    Such  modifications  may  only  be  made  by  the  PT,    He  is 
responsible  for  discontinuing  treatment  if  indicated.    He  will  determine  if 
a  need  is  present  for  special  appliances  or  equipment  and  will  specify 
exact  type  to  be  ordered.    The  PT  will  determine  whether  or  not  a  ward 
program  or  home  program  is  indicated  for  the  patient  and  will  inform  the 
PTA  what  is  to  be  included.    Communication  with  the  physician  regarding 
goals  and  methods  of  treatment,  status  and  progress  of  patient  will  be 
effected  by  the  PT, 

Status  notes  written  by  the  PTA  should  include  which  procedures  outlined  by 
the  PT  were  done  during  that  treatment  session,  how  they  were  tolerated  by 
the  patient,  whether  expansion  or  progression  of  program  as  outlined  by  PT 
had  been  possible. 

The  PTA  should  notify  the  PT  if: 

1)  New  MD's  orders  are  received 

2)  A  procedure  used  was  poorly  tolerated 

3)  Patient's  condition  changes,  requiring  and  change  in  treatment 

4)  Accident  or  emergency  occurs 
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Information  Which  the  PT  Must  Give  to  the  PTA 


General  Instructions  to  be  used  with  all  treatment  procedures, 
if  applicable 

1 .  Position  of  patient 

2.  Duration  of  treatment 

3.  Special  precautions  for  treatment 

Whirlpool 

T.  What  part  is  to  be  immersed 

2.  Whether  agitation  is  desired 

3.  Temoarature 

4.  Additives 

5.  Whether  debridement  is  to  be  done 

6.  Specific  exercises,  if  desired 

Tank 

1.  Additives 

2.  Agitation  desired 

3.  Special  instructions  re:  cathethers,  colostomies,  IV's 

4.  Areas  to  be  debrided  and  how  extensively 

5.  Specific  exercises,  if  desired 

6.  Temperature 

Traction  (pelvic  and  cervical) 

1.  Poundage,  rate  of  progression,  maximum  level 

2.  :    Intermittent  or  static 

3.  Angle  of  pull 

4.  Time  settings 

Hot  Packs 

1.      Area  of  application 

Cold  Packs 
1 .  Area 

Ultrasound 

1 .  Intensity 

2.  Area 

3.  Rate  of  increase  of  intensity,  if  desired,  and  highest  level 

4.  Standard  or  underwater  application 

5.  Pulsed  or  continuous  application 

Shortwave  Diathermy 

1 .  Which  machine 

2.  Area  to  be  heated 

3.  Acceptable  range  of  intensity 
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Microwave  Diathermy 

T.      Which  director 

2.      Area  of  application 

Infrared  Application 

T!       Areas  to  be  protected,  if  any 

2.      Areas  to  be  heated 

Ultraviolet 

1.  Number  of  M.E.D.*s  to  be  given 

2.  Area  to  be  irradiated 

3.  Rate  of  progression,  if  indicated 

Electrical  Stimulation 

T      Muscles  or  nerve  distribution  to  be  stimulated 

2.  Type  of  current,  including  particulars  on  duration,  interval, 
intensity  (may  be  specified  by  strength  of  contraction  elicited) 

3.  Approximate  number  of  contractions  or  length  of  treatment 

Paraffin  Bath 

1 .  Area  to  be  treated 

2.  Whether  elevation  of  part  is  desired  after  application 
Massage 

1.  Purpose  of  massage  -  (to  relax-,  to  mobilize,  to  provide  sensory 
stimulation,  etc.) 

2.  Area  to  be  covered 

3.  Note  trigger  points  or  areas  requiring  special  attention 

4.  Specify  type  of  stroke  if  indicated 

Therapeutic  Exercises 

Purpose  of  exercise  (mobilization,  strengthening,  maintenance  of 

ROM,  conditioning,  coordination,  etc.) 
2.      Type  of  exercise  to  be  done  (using  the  following  terminology 

to  define  and/or  limit  exercise) 

a.  Isotonic  or  isometric 

b.  Isolated  muscle  action  or  in  groups 

c.  Specify  where  in  the  continuum  of  passives-active'— 
resistive  exercise 

d.  Straight  planes  or  diagonal  patterns 

e.  Antigravity,  gravity  eliminated,  gravity  assisted 

f .  With  or  v/ithout  equipment 

g.  Define  limitations  imposed  by  pain,  fatigue,  etc. 

Bronchial  Drainacie 

T!      Segments  to  be  drained 

2.  If  percussion  or  vibration  is  desired 

3.  Positions  to  be  avoided,  if  any 
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Tilt  Table 

1.  Weight  bearing  restrictions 

2.  If  lower  extremities  are  to  be  wrapped  with  elastic  bandages 

3.  If  vital  signs  are  to  be  monitored 

4.  Rate  of  progression  desired 

5.  If  progression  to  ambulation  is  desired  without  recheckim:  »Jth 
P"^,  and  if  so,  instruct  as  shown  below  under  ambulation 

Ambulation 

T.      If  lower  extremities  are  to  be  wrapped  with  elastic  bandages 

2.  Type  of  lateral  support  desired,  if  any 

3.  Gain  pattern  to  be  taught 

4.  Weight  bearing  precautions 

5.  Assistive  devices  to  be  used 


Prepared  by  Madeleine  Baker  with 
Assistance  of  the  Staff 

October  7,  1971 
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EXHIBIT  2 


Department  of  Physical  Therapy 
School  of  Allied  Health  Sciences 
Associated  Health  Occupations 

AHO  155  CHnical  Education  Evalu?:tion  Sheet 


Name:  ^Date: 


Supervisor:  Affiliation: 


StateaiefTts  relating  to  the  student's  performance  in  clinical  education 
should      scored  in  the  following  manner: 

YES:    Indicates  acceptable  performance 
NO:    Indicates  unacceptable  performance 
DA:    Does  not  apply  or  student  had  no  opportunity  to  perform 

COMIMENTS:    Use  to  explain  why  performance  was  unacceptable 
or  to  ccmment  on  an  exceptional  performance 


A.       The  student  displays  skill  in 
forming  the  following  tasks: 

1 .  Clerical  duties 
 a.     Answer  the  phone 


per- 


YES    NO  DA 


COMMENTS 


Page  Physicians,  others 


Prepare  daily  transporta- 
tion schedule 


d.     Record  and  deliver  messages 


e.  Perform  billing  procedures 

f.  Register  consults 


2.  Departmental  Maintenance 
g.     C^^^ir\  and  fill  Whirlpool 
lb.     Clean  treatment  area 


c.     Clean  mats  and  tilt  tables 
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YES    NO    DA  COMMENTS 


3.      Patient  Transport.^tion 

a.  Transfer  patients  from  bed  to 
wheelchair  or  stretcher 

b.  Operate  wheelchair  on  level 
ground,  into  and  out  of 
elevator,  up  and  down  ramps 

c.  Operate  stretcher  on  level 
ground,  into  and  out  of 
elevator,  up  and  down  ramps 

d.  Transfer  patient  from  wheel- 
chair or  stretcher  to  bed 

, — ^  -^^ — ^ — 

e.  transport  patients  records 
and  other  material  to  and 
from  physical  therapy 
department 

4.      Tank  Room  Duties 

a.  Prepare  patient  for  tank 

b.  Perform  isolation  techni- 
ques used,  in  physical 
therapy  department 

c.  Transfer  patient  to  and  from 
hubbard  tank  using 
hydraulic  lift 

d.  Transfer  patient  to  and  from 
continuous  tub  without  a  lift 

,  e»  Sterilize  tank,  equipment, 
instruments 

f.  Remove  dressings 

g.  Cleaning,  powdering  and 
storing  gloves 

h.  Preparing  antibacterial 
solution 

i     rnvpr  natipnt  orooerlv 
after  treatment 

j.  Observe  safety  precautions 

"k.  Debride  wounds  in  acceptable 
manner  : 

1 .Demonstrate  mature 
behavior 

5,      Patient  Treatment 

a.  Transfeir  patient  from  wheel  - 

  chair  or  stretcher  to  mat  or 

plinth 

b.  Prepare  booth- or  treatment 
area  for  patient  treatment 

YES    NO    OA  COMMENTS 


c.     AddIv  and  remove  assistive 
devices 

1 

d-      Position  natient  for  tv'*patm^n 

e.     Drape  patient  for  treatment 

f.     Apply  elastic  bandages 

Q.     Perform  oassive  ranae  of 
motion  exercises,  straight 
planes 

h.      Perform  oassive  ranae  of 

>  *  •                     •     ^  «      1    W  1    III       ^UJa'     1    V  W        1     U  1  ■  VJ  W       W  1 

motion  exercises,  diagnal 
Datterns 

i.     Guard  and  train  oatient  durin 
basic  gait  activities 

i 

j.     Stabilize  and  supervise 
Datients*  safetv  durina 
exercise 

k.     Use  solints-.  sandbaas. 

pillows,  towels,  hiprolls  in 
Di^tisnt  nn^i ti oni no 

1 .      Assist  Datient  in  use  of  bed 

I*               'l*'*^i*#i«      l^Uwl  W  llw       III      WIJW     V  1      .  1^  W  \JI 

pan  and  urinal 

m.     Assist  patient  with  dressing 

6.  Tilt  Table 

a.     Transfer  patient  to  tilt  tab! 

b.     Strao  oatient  to  table 

1  it. 

c.     Elevate  tilt  table 

d.      Observe  and  rpcord  natipnt's 
reactions 

e        Take  ahH  rprhrH  vital  ^inn^^; 

B         The  student  Hi^hlav^^kiTT  in  rplatin 

to  job  requirements  in  the  following 

1 .  Communication 

a.     Using  correct  terminology 

^ay: 

b.     Giving  clear,  concise 
instructions 

c.     Speaking  with  people  at  their 
level  of  understanding 

d.     Reporting  pertinent  informa- 
tion about  the  patient 

e.     Answering  questions  directly 
without  hedging 

ERIC 
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YES    NO   DA  COMMENTS 


9     Rpcnnn^ "i hi  1  i  tv 

a.     Being  punctual  on  the  job 

b.     Adhering  to  your  administra- 
tion policies 

c.     Using  free  time  constructively 

H         PrnrP^iHinn  w^th  ^i'^'^ionpfl  liaSlCS 

with  minimal  assistance 

Completing  assigned  tasks 

ufi  "fhi  n  r\  rp^Qnn^hl  p  "Mifnp 

VVlLHiiii  a  icaduiiauic 

f.     Proceeding  with  tasks  not 

3.  Self -Confidence 

Pr^orppHinQ  wilih  knnwn  lipch** 

niques  when  given  the  oppor- 
tunity 

b.     Accepting  constructive  criti- 
cism without  excuses  or  undue 

Hi  ^trp^s 

c.     Seeking  solutions  to  problems 

r*;5l"hpy*  than  hprnminc  pycited 

.       d*     Seeking  explanation  of  varia- 

T4/'inc  in  tpphniniipc  rtiT*  nf^ncpdl 

seen  in  your  clinic 

re 

 4.  Judgment 

.  a.  .  Asking  questions  or  comment- 
ing on  confidential  matters 

a+  an  ;*nnir*nnr*i  ;i1"P  +imp 
at  all  aiJUi  upi  1  a Lc  i#iimc 

h. .   Consistently  displaying 

nv^n'Fpcci  nn;)1  hph<)\/i  nr 
Ui  u  1        1  una  i*  uciiav  i  ui 

c.     Seeking  assistance  when  not 
sure  of  appropriate  action 

d.     Seeking  assistance  when  unable 
to  perform  tasks  safely 

5*  Departmental  Procedures 
.             a.    .Adhering  to  departmental  pro- 
cedures during  an  emergency 

,  b.     Adhering  to  safety  precaution! 
during  aill  activities 

c.     Utilizing  qbod  body  mechanics 

Additional  Coniments: 


I  have  discussed  this  evaluation  with  the  student  YES 

Supervisor  
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EXHIBIT  3 


Department  of  Physical  Therapy 
School  of  Allied  Healt;.  Sciences 
Associated  Health  Occupations 
AHO  231  Clinical  Education  Evaluation  Sheet 


Name:  

Supervisor: 


Date: 


Affiliation 


Statement  relating  to  the  student's  performance  in  clinical  education 
should  be  scored  in  tha  followina  manner: 


YES 
NO 
DA 


Indicates  acceptable  performance 
Indicates  unacceptable  performance 

Does  not  apply  or  student  had  no  opportunity  to  perform 


COMMENT^) 


^-    Use  to  explain  why  perfortnance  was  unacceptable  or  to 
comment  on  an  exceptional  performance 


YES    NO  DA 


COMMENTS 


A.       The  student  displays  skill  in  relating 
to  job  requirements  in  the  following 

way: 

1.  Communication 

a.     Us  inn  correct  terminoloqy 

b.     Giving  clear,  concise  instr- 
uctions 

c.     Speaking  with  people  at  their 
level  of  understanding 

d.     Reporting  pertinent  informatio 
about  the  patient 

n 

e.     Answering  questions  directly 
without  hedging 

f.     Using  correct  grammar  and 
spelling  when  reporting 
pertinent  information  about 
a  patient 

2.  Responsbil ity 

a.     Being  punctual  on  the  job 

b.     Adhering  to  your  administra-  - 
tive  policies 

c.     Using  free  time  constructively 

d.     proceeding  with  assigned 

tasks  with  minimal  assistance 
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V 

TS 

NO 

DA 

COMMENTS 

e.     Completing  assigned  tasks 
within  a  reasonable  time 

f.     Proceeding  with  tasks  not 
specifically  assigned 



3.  Self -Confidence 

a.     Proceeding  with  known  techniquE 
when  given  the  opportunity 

5S 

b.     Accepting  constructive  criticis 
without  excuses  or  undue  distre 

>m 

2SS 

c.     Seeking  solutions  to  problems 
rather  than  becoming  excited 

d.     Seeking  explanation  of  variati 
in  techniques  or  procedure  see 
in  your  clinic 

)ns 
1 

4.  Judgment 

a.     Asking  questions  or  commenting 
on  confidential  matters  at  an 
appropriate  time 

b.     Consistently  displaying  pro- 
fess i  onal  behavior 

c.     Seeking  assistance  when  not 
sure  of  appropriate  action 

d.     Seeking  assistance  when  unable 
to  perform  tasks  safely  _ 

e.     Using  variations  in  techniques 
or  orocedures  when  aDoroDriate 

5.  Departmental  Procedures 

a.     Adhering  to  departmental  pro- 
cedures durinq  an  emergency 

h       Adherina  to  safety  precautions 
during  all  activities 

c.     Utilizing  bood  body  mechanics 

d*     Replacing  equipment  to  its 
assigned  place 

e.     Wearing  clean  uniform  and  shoe 

6.  Interest 

a.     Being  attentive  during  obser- 
vation periods 

b.     Follov/ing  instructions  given 

c.     Asking  appropriate  guestions 

d.     Being  attentive  to  the  patient 
.  during  treatment 
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YES    NO    DA  COMMENTS 


B.      The  student  displays  skill  in  perforrr.i 
the  following  tasks: 

1 .  Clerical  Duties 

a.     Answering  the. phone 

ng 

b.     Performing  billing  procedures 

2.  Departmental  maintenance 
a.     Cleaning  and  filling  the 
hubbard  tank 

Cleaning  the  filling  the 
whirlpool 

c.     Cleaning  treatment  area 

Taking  Inventory  of  depart- 
mental supplies 

e.     Folding  And  storing  linen 

3.  Tank  Room  Duties 

a.     Preparing  patient  for  tank 

b.     Performing  isolation  technique 
used  in  physical  therapy  dept. 

s 

c.     Transferring  patient  to  and  fr 
hubbard  tank  using  hydraulic  1 

om 
ift 

d.     Transferring  patient  to  and  fr 
continuous  tub  without  a  lift 

om 

e.     Sterlizing  tank  and  equipment 

f.     Removing  dressings 

g*     iiupervlsing  active  exercise  as 
specified  by  physical  therapis 
or  a  PT  student 

t 

Taking  patients'  vital  signs 
before  and  during  treatment 
when  appropriate 

4*  Patient  Treatment 

a.     Transferring  patient  from  whee 
or  stretcher  to  mat  or  plinth 

Icha 

ir 

b.     Preparing  booth  or  treatment  a 
for  patient  treatment 

re  a 

c.     Applying  and  removing  assistiv 
devices 

e 

d.     Positioning  patient  for  treatir 

ent 

e.     Draping  patient  for  treatment 

f*     Applying    Elastic  bandages 

g.     Performing  passive  range  of  mo 
exercises 

tion 

h.      laKing  and  recording  vital  slg 

ns 

!•     Guarding  and  training  patient 
ing  basic  gait  activities 

dur- 

J.     i>tablll2lng  and  supervising 
patients*  safety  during  exerci 

se 

1371 
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YES    NO    DA  CONWENTS 


lows,  towels,  hiprolls  in 
patient  positioning 

I.        UDiiiy  d}JCv.iai   ucu>  aiiu  iiaiiic^ 

m          Accictinn  na+"iPnf"    in  iicP 

III.           r\o  dlbLIJl^    jJOlLICIlL     111    UbC  Ul 

KpH  n;)n  AnH  iiv^in^l 
ucu  pan  Giiu  ui  iiiai 

n.     Assisting  patient  with  dressin 

g 

n         TnQnpr"Hnn  na'h'ipnl"^'   ^kin  bp"fr 

U*            JL|loUCV«(#ill^    UGlLICIILd        dixlll  UCIvi 

^nf\  ;^"f1"Pr*  1'hp  1'ir*P;i1'mpn1'  whpn  ? 

OlIIU    ai  LCl      LUC     LI  Ca  LII1CII  L    Wllwll  0 

propriate 

n- 

5,  Tilt  Table 

Si         Tir*;^  riQ  "f  Pir*ir*i  nn  n-(t'ipn*f'  "tn  I"!  1  i"  t 

a»            liailOlCll   111^    |<i/v>LICIIL     LU     LIIL  I 

able 

b.     Strapping  patient  to  table 

n         Flp\/ai"inn  "f"!  1  i"  1";4K1p 

U  •.    .      L  1  C  V  Q  L  1  1 1^     LIIL    LQ  U  1  C 

□  •        UUbciVliiy  ailU.  icuUiUlil^ 

patient's  reactions 

A           XaUinn    anH              i^H  inn    I/it's!  Cir 

c*       idNiny  aiiu  iccuruiiiy  vitai  ^i^ 

113 

D«   nOua  1  1  t1  cb  UT  neat  ailu  v^u  i  u 

a           flnnlx/inn   H  t  a +■  Ki  o  v*iTi\/  uiT+"fi  nlj^CQ 

a«.      "ppijiny  uiaLricnijjr  witri  ^labb 

a  1 1 

b.     Applying  diathermy  with 
ninycu  uruin 

c.     Apply.ing  microways  diathermy 

Q  •         "PP  "  Jr  '  ny    U  1  Lf. ab UUlIU  ,    U  1  I  L 

application 

c»         "PP  ■  y  1  iiy   U  1  Li  doUUilU  ,  UiiUcl 
Wa  ucr 

flnnli/inn    in'fv^a    v*pH  hpat* 

T.       n|jp  ly  1  ni^ I  nira  rcu  ricat 

n           Ann!  \/ inn   iil+"v*a  i/inlpt" 

y«      Mppiyiiiy  uiLra  viuicl 

r\            T      a+inrt    a    i^a+'iont"  itcinn 

n«       ({"atiny  a  patient  ub  iiiy 
  the  whirlpool  bath 

■1           Tv*pa  +  inn  a   nat'iPn'J*   iicinn  t"hp 
1  •        1  red  Lilly  d  pd  1 1  cii  t  ub  1  iiy   ti  ic 

paraffin  bath 

j.     Treating  a  patient  using  ethyl 
chloride  and  friction  massage 

- 

K.      "PP lying  1 Cc  pdCKb 

m.     Applying  hot  packs 

n       ADDlvina  cervical  traction 

 [  

0.     Applying  pelvic  traction 

p.     Applying  muscle  stimulation  as 
/  di  rected. by  the  PT 

7.  Massage 

a.     Performing  massage  to  neck 
and  back 

b.     Performing  massage  to  entire 
back: 
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YES    NO    DA  COMMENTS 


8    The raoputi c  Fyprri^p 

a.      Exercise  in  a  ^trainht 
nl  anp  moti  nn 

1  Pa^sivp 

1    •             1               J    1   T  C 

2.    Active  Assistive 

3 .    Acti  VP 

4*    Manual  resistive 

b .       Bpropr-Al 1 pn  F vprri qp^ 

c .      Wi 1 1 i  ams  Fl pxi nn  Fyprri 

d.       Fxprcisp  "far  hin  arthrnnl  a<;tv 

p  *       FxprciSP  "Fnr  a  nprif  nrnhl  pm 

"f.      Codman  *  ^  npndulijm  pyprri^p^ 

g.     Coordination  exercises 

h.      Exprcisps  "Fnr  a  natipnf  in  a 
Milwaukee  Brace 

i .      Exercises  for  chest  disorders 
1.    Breathing  exercise 

2.    Trunk  mobili7atinn 

3 .    Bronch i al  drai nanp 

4.  Precussion 

5      CI anni  nn 

s^*  WlU^ji/lll^ 

i.      Diaaonal  oattern*; 
1.    UoDer  extremitv 

i    *            ^f^f^\^t                   wl    will  1  w^/ 

2.    Lower  extremitv 

k.     Stretching  techniques 

1  .       Pre  and  Pn^t  nn  amniitpp 

pxprci^p^  and  nnQi1"inninn 

wAd  \0  I^CO     OlIIU     |JU3  1  w  IVJII  111^ 

m.     Stump  wrapping 

n.     Use  of  exercise  equipment 
K    N-K  table 

2.    Overhead  pulley 

3.    Stationary  bicycle 

4.    Wall  weights 

5.    Cuff  weights,  bar  bells, 
dumb  bells 

6.  Restorator 

7.  Other 

Additional  Comments: 


I  have  discussed  this  evaluation  with  the  student     YES  NO 

Supervisor^  
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EXHIBIT  4 


Department  of  Physical  Therapy 
School  of  Allied  Health  Sciences 
Associated  Health  Occupations 

(Clinical  Education  Evaluation  Sheet  AHO  243) 


Name  [  Date  

Supervisor  Affiliation   

Statement  relating  to  the  student's  performance  in  clinical  education 
should  be  scored  in^the  following  manner: 

YES:    Indicates  acceptable  performance 
NO:    Indicates  unacceptable  performance 

DA:    Does  not  apply  or  student  had  no  opportunity  to  perform 

COMMENTS:    Use  to  explain  why  performance  was  unacceptable  or  to  comment 
on  an  exceptional  performance 


YES  NO 

DA 

COMMENTS 

A.      The  student  displays  skill  in  relating 
to  job  requirements  in  the  following  wa: 

1 .  Communication 

a.     Establishing  raoDort  with  patiei 

f: 
Its 

b.     Using  correct  terminology 

c.     Giving  clear,  concise 
instructions 

d.     Speaking  with  people  at  their 
level  of  understanding 

e.     Reporting  pertinent  infor- 
mation about  the  patient 

f.     Answering  questions  directly 
without  hedging 

2.  Responsbility 

a.     Being  punctual  on  the  job 

b.     Adhering  to  your  adminis- 
trative policies 

c.     Using  free  time  constructively 

d.     Proceeding  with  assigned  tasks 
with   minimal  assistance 

e.     Completing  assigned  tasks  withi 
a  reasonable  time 

o 

ERIC 
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YES 


NO  DA 


COMMENTS 


f.  Proceeding  with  tasks  not 
 specifically  assigned 


3.  Self -Confidence 


a.     Proceeding  with  known 

techniques  when  given  the 

opportunity  

5*^     Accepting  constructive 
criticism  without  excuses 

 or  undue  distress  

^c!     Seeking  solutions  to  problems 
rather   than  becoming  excited 
Seeking  explanation  of  varia 
tions  in  techniques  or  pro- 
 cedure  seen  in  your  clinic 

4.  Judgment 


a.     Asking  questions  or  comment- 
ing on  confidential  matters 
 at  an  appropriate  time 


Consistently  displaying  pro- 
fessional behavior  

Seeking  assistance  when  not 
sure  of  appropriate  action 


Seeking  assistance  when  unabl^ 
to  perform  tasks  safely 


Using  variations  in  technique: f 
or  procedures  when  appropriate 


5.  Departmental  Procedures 

a.     Adhering  to  departmental  pro- 
cedures  durina  an  emergency 


b.  Adhering  to  safety  precaution!; 
during  all  activities 

c.  Utilizing  good  body  mechanics 


d.     Replacing  equipment  to  its 

assigned  place   

Wearing  clean  uniform  and  shots 


6.  Interest 


a.  Being  attentive  during  obser- 
va tions  period  

b.  Following  instructions  given 
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YES    NO    DA  COMMENTS 


c.     Asking  appropriate  questions 

d.     Being  attentive  to  tne 
patient  during  treatment 

B.      The  student  displays  skill  in  per- 
foming  the  following  physical 
therapy  procedures 

1.  Clerical  duties 

2    Denartmental  maintenance 

3.  Tank  room  responsibilities 

4    Pati pnt  treatment 

"T*     rowiwiiw    wi  v»m  Wilis*  1 1  w 

a       Transfer  Datient 

b.     Prepare  booth  or  treatment 

c.     Apply   ana  remove  assii^tive 

Hpvi CPS 

d.     Position  patient  tor  treat- 
ment 

- 

e.     Drape  patient  to  expose 
area  to  be  treated  and 
Drp<;prve  oatients  modiistv 

f.     Apply  elastic  bandages 

q.     Take  and  record  vital  signs 

h       Guard  and  train  Datient  tfur* 
i  no  hasi  c  aai  t  acti  vl t ies 

i.     Stabilize  and  supervise 
natipnt  durinQ  exercise 

■?        Tncnprt  natipnts  skins 

hpfnrp  and  after  the  treat- 
mpnt    whpn  aDDroDri  ate 

is.  Modalities  of  Heat  and  Co'Sd 
a.     Short  wave  diathermy 

b.     Micro  wave  diathermy 

c,     Ultra  sound,  direct  appli- 
cation 

d.     Ultra  sound,  under  water 

e.     Infra  red  heat 

f.     Ultra  violet 

g.  Whirlpool 

h.  Paraffin 

i .     Ethel  chloride  and 
friction  massage 

-268-  1376 


j.     Ice  Packs 

Hot  packs 

1.     cervical  traction 

Pelvic  traction 

n.     Muscle  stimulation 

/•  Massage 

8.  Therapeutic  Exercise 

a.     Exercise  in  a  straight 
plane  motion 
1.  Passive 

2.    Active  assistive 

3,  Active   

4.    Manual  resistive 

D.     Berger-Ai len  txercises 

c.     WIlMams  h'lexion  txercises"'"' 
^  f  ■  — ■  ■  - ,  ■  ■  —  11 

a.     txercise  for  hip 
arthroplsty 

e.     txercise  for  a  neck 
problem- 

t.     codman's  pendulum 
exercises 

g.     coordination  exercises 

n.     Exercises  for  a  patient  in  "  " 
a  Milwaukee  Brace 

1.     Exercises  for  cnest  disorders 
1.    Breathing  exercise 

Trunk  moDi iizatlon 

3.    Bronchial  dralnaae 

4.  Precussion 

b.  Clapping 

j.     Diagonal  patterns 
1 .    Upper  extremity 

Lower  extremity 

N.     oLreLcmny  tecnnic|ues 

1.     Pre  and  post  op  amputee 
exercises  and  positioning 

1 

m.     Stump  wrapping 

n.     Use  of  exercise  equipment 
1.    N-K  table 

z.    uverhead  pui ley          " " " 

3.    stationary  Dicycie 

4.    wai 1  weights 

J).    Cuff  weights,  bar  bellsT 
dumb  bells 

YES"  NO   DA  COMMENTS 


6.  Restorator 

7.  Other 

9.  Functional  training 
a.     Bed  activities 

b.     Balance  activities 

c.     Self  assistive  range  of 
motion  exercises 

d.     Dressing  activities 

e.     Mat  activities 

f.     Wheel  chair  activities 
1 .    Cleaning  and  care 

2.    Manipulation  of  parts 

3.    Propulsion  and  balance 
activities 

4.    Transfer  to  and  from 
wheelchair 

g.     Ambulation  activities 
1 .    Patient  with  one 
sided  weakness 

2.    Patient  with  bilateral 
lower  limb  weakness 

10.  Assists  the  physical  therapist 
in  the  following  procedures 
a.     Hemiplegic  evaluation 

^  ^  

b.     Cerebral  palsy  evaluation 

c.     Posture  evaluation 

d.     Range  of  motion  evaluation 

e.     Muscle  strength  test 

f.     Activities  of  daily  living 
evaluation 

g.     Orthotic  and  prosthetic 
check  out 

h.     Strength  duration  curve 

i.     Nerve  excitability  test 

j.     Splint  making 
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EXHIBIT  5 


OiNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 

School  of  Allied  Health  Sciences 
Physical  Therapist  Assistant  Program 

Curriculum  Critique  on  Technical  Education 
(Material  covered  from  July  through  May  in  P.T.A.  Curriculum) 


Do  you  feel  tine  course  material  could  have  been  better  sequenced  to 
make  yoi  -  clinical  education  more  meaningful?    Identify  and  explain. 


How  could  the  classroom  teaching  be  altered  to  better  prepare  you  for 
clinical  education? 


Was  the  prograirmed  text  entitled:  Muscles,  Bones  and  Joints,  helpful 
to  you?   Do  you  think  it  should  be  a  supplement  to  kinesology  in  ther 
future? 


What  other  material  do  you  feel  should  have  been  included  in  the 
technical  education  curriculum? 


Was  any  part  of  the  curriculum  particularly  stressful?  Identify  and 
explain. 


Was  any  part  of  the  curriculum  not  worthwhile?    Identify  and  explain. 


Was  there  unnecessary  overlap  or  repetition  in  materials  presented? 
If  yes,  identify  and  explain. 


What  specific  techniques,  that  were  presented  in  the  classroom,  were 
used  or  presented  in  a  different  manner  in  clinical  education: 

THERAPEUTIC  EXERCISE 

FUNCTIONAL  TRAINING 

MASSAGE 

MODALITIES  OF  HEAT  AND  COLD 
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9.     In  what  areas  did  you  feel  particularly  weak  during  clinical 
experience? 

10.  During  your  clinical  education  did  you  feel  you  were  being  asked  to 
to  things  you  were  not  qualified  or  trained  to  do?   If  yes.  Identify 
and  explain. 

11.  Additional  Comments 
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EXHIBIT  6 

INTERVIEW  FORM 
DEPARTMENT  OF  PHYSICAL  THERAPY 
PHYSICAL  THERAPIST  ASSISTANT  PROGRAM 
SCHOOL  OF  ALLIED  HEALTH  SCIENCES 
UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 

NAME    DATE_  

ADDRESS  

OVERALL  GPA   

ADMISSIONS  BATTERY  SCORES  OTIS  

NELSON-DENNY :       VOC  COMP  

R.  RATE  

SCIENCE  GRADES  AT  GALVESTON  COLLEGE 

ANATOMY  

PHYSIOLOGY   

MATH  GRADE,  IF  TArfN  

INTERVIEWERS  IMPRESSION  OF: 
1.    PHYSICAL  APPEARANCE 

a)  Overall 

b)  Any  noticeable  disabilities  or  handicaps 

c)  General  coordination 

d)  Does  this  person  look  physically  able  to  do  heavy  labor? 
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2.  COWUNICATION  ABILITIES 

a)  How  wen  does  he  speak?   i.e.,  shy-aggressive 

b)  How  wen  does  he  listen? 

c)  Does  he  make  the  appropriate  responses? 

3.  INTERESTS 

a)  Introduction  to  Physical  Therapy 

b)  Does  he  know  what  a  P.T.  Assistant  does? 

c)  How  he  feels  about  people 

d)  Hobbies 

e)  Previous  jobs 

f)  Continuing  toward  a  higher  degree 

g)  Where  he  would  like  to  work  as  a  P.T.  Assistant 

4.  ADDITIONAL  COMMENTS: 


Signed   

Interviewer 


FORM  ADOPTED  APRIL  22,  1971 


ERIC 
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RADIOLOGIC  TECHNOLOGY 


The  Radiologic  Technology  study  track  can  enroll  the  largest  number 
of  students  vdth  clinical  facilities  capable  of  training  forty.  The 
number  of  students  is  set  at  20  a  year.   There  is  an  overlapping  of  first 
and  second  year  clinical  students  because  of  the  requirements  of  another 
summer  and  a  full  semester  of  education  after  the  second  year. 

When  this  program  was  incorporated  into  the  Galveston  College  AHO 
curriculum  in  the  summer  of  1970,  The  Medical  Branch  began  phasing  out  a 
certificate  program  which  had  been  in  existence  for  a  number  of  years.  It 
was  the  aim  of  the  College  and  The  Medical  Branch  to  have  a  radiologic 
technology  course  which  offered  the  student  a  well-rounded  educational 
experience. 

The  certificate  studies,  which  were  24  mouths  i'l  length,  were  accred- 
ited by  the  American  Medical  Assocation.  The  AHO  program  had  to  undergo  a 
new  accreditation  in  order  to  join  the  one  in  existence.  Adjustments 
were  necessarily  made  for  the  AHO  study  track.     The  course  was  extended 
to  30  months  to  comply  with  AMA  standards  of  hours  students  must  train  in 
clinical  studies  and  the  academic  hours  required  for  the  college  degree. 
The  program  was  so  structured  that  AHO  students  and  remaining  certificate 
students  received  their  clinical  and  theory  training  at  the  same  time. 
It  was  gratifying  to  note  the  AHO  students  were  able  to  maintain  their 
studies  at  The  Medical  Branch  as  well  as  their  college  work  during  the 
same  time  the  certificate  students  had  only  the  studies  at  The  Medical 
Branch. 


ERIC 
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Curriculum 

Students  entering  this  program  graduate  with  88  hours  of  credits. 
The  cUnical  experience  stipulated  by  the  AMA  causes  them  to  schedule 
their  time  until  the  end  of  December  in  their  third  year  of  the  program. 
Should  a  student  miss  clinical  time,  he  must  make  it  up  before  he  may 
graduate. 

The  following  pages  outline  the  structure  of  the  program  in  relation 
to  the  standards  established  by  the  AMA. 
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GALVESTON  COLLEGE 
DIVISION  OF  OCCUPATIONAL  EDUCATION 

ASSOCIATED  HEALTH  OCCUPATIONS 

RADIOLOGIC  TECHNOLOGIST 
(Meets  Associate  in  Applied  Science  Degree  Requirements) 


FIRST  YEAR 


First  Semester 

AHO   141    Interdisciplinary  Health  Concepts  - 
Introduction  to  Health  Occupations 

AHO   132    Interdisciplinary  Health  Practices  - 
Specialized  Clerkship 

BIOL  133   Anaton\y  &  Physiology 

BIOL  113   Ahaton\y  &  Physiology  Lab 

ENGL  131    Basic  Composition 

SOC    131    Introduction  to  Sociology 

Total  Hours 


Hours 

Class    Lab   Credit  Contact 

3        3         4  96 

3       0         3  48 


3 
0 
3 
3 

W 


0 
2 
0 

0 

T 


3 
1 
3 

3 

TT 


Second  Semester 

AHO   143    Interdisciplinary  Health  Concepts  3  3  4  96 

AHO   134    Interdisciplinary  Health  Practices  3  0  3  48 

BIOL  134   Anaton\y  &  Physiology  3  0  3 

BIOL  114  Anaton\y  &  Physiology  Lab  0  2  1 

ENGL  132   Composition  and  Rhetoric  3  0  3 

PSYC  131    Introduction  to  Psychology  3  0  3 

Total  Hours  TT  5  T7  144 

First  Summer  Session 

GOVT  233   Survey  of  American  and  Texas  3  0  3 
Government  and  Constitutions 

MATH  141  -  College  Algebra  3  2  j  

Total  Hours  6 2 ^ 

Second  Summer  Session 

AHO   155   Applied  Health  Concepts  in  Practice  2  16  5  ^gg 

Total  Hours  ^  16  5  25^ 
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RADIOLOGIC  TECHNOLOGIST 
(continued) 


SECOND  YEAR 


First  Semester  Class    Lab   Credit  Contact 

AHO  241    Interdisciplinary  Health  Concepts  2       8         4  160 

AHO   242   Advanced  Application  -  Health  2       8        4  160 
Concepts  and  Practices 

PHYS  231    Survey  of  Biomedical  Physics  303  

Total  Hours    "7      fo       TT  3215  


Second  Semester 

AHO   232   Special  Problems  and  Techniques 
AHO   243'  Advanced  Application  -  Health" 

Concepts  and  Practices 
AHO   244   Advanced  Interdisciplinary  Health 

Concepts 

PHYS  232   Survey  of  Biomedical  Physics 

Total  Hours 


Ft r^t  Summer  Session 

AHO   256   Applied  Health  Concepts  in  Practice  I 

Total  Hours 


Second  Summer  Session 

AHO   267   Applied  Health  Concepts  in  Practice  1 

Total  Hours 

•      :      v  .  .        ■       ■     ^         THIRD  YEAR 
First  Semester 


Total  Semester   Credit  Hours  in  Program:  88 


J 

0 

3 

48 

2 

8 

4 

160 

2 

8 

4 

160 

3 

0 

3 

10 

16 

14 

368 

2 

16 

5 

288 

16 

5 

288 

2 

16 

6 

288 

16 

6 

288 

0 

35 

6 

560 

0 

36 

6 

560 
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RADIOLOGIC  TECHNOLOGIST 
Course  Descriptions 


AHO  155 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE 

Lectures  and  practical  expai'ence  in  entry  level  skills  and  proficiences 
for  radiologic  technology;  topographic  anatony;  darkroom  chemistry  and 
techniques:  principles  or  radiographic  exposure;  film  critique;  protection 
of  patients  and  personnel;  clinical  experience. 

AHO  241 

INTERDISCIPLINARY  HEALTH  CONCEPTS 

Lecture  and  practical  experience  in  Intermediate  level  skills  and  pro- 
ficiencies in  radiologic  technology;  principles  of  radiographic  exposure; 
use  of  contrast  media;  film  critique;  practical  experience. 

AHO  242 

ADVANCED  APPLICATIONS  -  HEALTH  CONCEPTS  AND  PRACTICES 

Lecture  and  practical  experience  in  intermediate  level  skills  and  pro- 
ficiencies in  radiologic  technology;  positioning;  protection  of  patients 
and  personnel;  practical  experience. 

AHO  232 

SPECIAL  PROBLEMS  AND  TECHNIQUES 

Lecture  and  practical  experience  in  advanced  level  skills  and  proficiencies 
for  radiologic  technology;  film  critique;  clinical  conditions. 

AHO  243 

INTERDISCIPLINARY  HEALTH  CONCEPTS 

Lecture  and  practical  experience  in  advanced  level  skills  and  proficiencies 
for  radiologic  technology;  positioning  pediatric  radiograpj;  equipment 
maintenance. 

AHO  244  . 
ADVANCED  HEALTH  CONCEPTS  AND  PRACTICES 

Clinical  experience  in  radiographic  procedures  and  techniques. 
AHO  256 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  I 

Special  radiographic  procedures  and  practical  experience 


ERIC 
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AHO  267 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  II 
General  review  and  practical  experience 
AHO  268 

APPLIED  HEALTH  CONCEPTS  IN  PRACTICE  III 
General  review  and  practical  experience 
GOVT  233 

SURVEY  OF  AMERICAN  AND  TEXAS  GOVERNMENT  AND  CONSTITUTIONS 

Study  of  the  institutions  of  government  and  their  functions  from  the 
local  level  to  the  national  with  particular  emphasis  on  the  city, 
county  and  state  governments.    Examines  indetati  a^d  on  a  comparative 
basis  the  United  States  and  Texas  Constitutions. 

MATH  141 
COLLEGE  ALGEBRA 

An  introduction  to  the  basic  concepts  of  modern  algebra.  Topics  are 
taken  from  logic  and  set  theory,  the  development  of  the  number  systems, 
relations,  functions,  equations,  inequalities,  determinants  and  matrices, 
probability  and  mathematical  induction. 

RHYS -231  and  232 

SURVEY  OF  BIOMEDICAL  PHYSICS 

Fundamental  and  derived  units,  force,  energy,  work,  power,  structure 
of  matter  ionization,  magnetism,  electro  statics,  AC  and  DC  currents 
-EMF-electric  circuits,  electric  induction,  motors,  generators, 
transformers  and  coils,  rectification.  X-ray  machine  design  and  op- 
eration.  X-rays  and  other  radiation. 
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The  AHO  Technical  Director  for  Education  for  Radiologic  Technology 
is  directly  responsible  to  the  AHO  Department  Chairman  and  works  with  the 
Technical  Director  in  the  Department   of  Radiology  to  formulate  the 
schedules  of  clinical  hours  for  the  students.   The  AHO  Director  handles 
much  of  the  lecturing;  however,  registered  technicians  from  The  Medical 
Branch  are  invited  to  lecture,  if  they  so  desire. 

Perhaps  this  situation  best  typifies  the  needed  cooperation  between 
the  educational  and  medical  facilities.   At  the  present  time,  budgets 
cannot  permit  the  payment  of  more  teaching  faculty  for  the  Radiologic 
Technology  study  track.    Those  registered  technicians   who  teach  do  so 
because  of  a  genuine  desire  to  communicate  their  knowledge  to  others, 
and  without  pay.    It  is  interesting  to  note  one  of  the  instructors 
(non-paid)  is  taking  courses  at  Galveston  College  to  receive  his  A.A.S. 
degree  in  A.H.O.    He  will  take  the  proficiency  examination  for  his 
clinical  hours  upon  completion  of  his  academic  courses. 

Because  of  the   large  number  of  students  who  may  enroll  in  radiologic 
technology  every  year,  there  is  a  clinical  supervisor,  paid  by  Galveston 
College,  who  is  with  the  students  during  their  clinical  hours.    The  super- 
visor assists  the  students  in  working  out  scheduling  problems,  reschedules 
students  when  they  are  absent,  conducts  some  lectures  and  is  responsible 
for  the  individual  student  film  critiques.    The  film  critiques  enable  the 
student  to  understand  what  is  essential  to  have  an  aciieptable  film  and 
how  errors  can  be  alleviated. 

Clinically,  the  Department  of  Radiology  at  The  Medical  Branch  is 
ideally  suited  for  teaching.  Each  room  is  designed  for  certain  pro- 
cedures.  The  student  is  assigned  to  a  particular  room  under  the  Registered 
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Technologist  in  charge.   The  RT  submits  an  evaluation  of  the  student's 
performance  at  the  end  of  his  rotation  period.  Also  evaluating  Is  the 
supervisor  1n  charge  of  the  area.    In  this  way,  If  a  student  does  not 
perform  adequately,  he  will  be  rotated  back  Into  that  area  et  a  future 
date  to  repeat  until  he  has  mastered  that  particular  procedure.  The 
student  must  pass  each  clinical  area  with  a  C  or  better. 

At  first,  the  technologists  who  were  given  charge  over  students  ■ 
were  prone  to  haphazardly  complete  the  evaluations.    Now,  they  take  time 
to  complete  the  forms,  "naking  comments  which  are  constructive  and  helpful 
to  the  instructors.    In  turn,  the  students  are  made  more  aware  of  their 
deficiencies  in  certain  areas  and  are  given  individual  traiiiing  and 
counseling  whenever  needed.    (See  evaluation.  Exhibit  2,  page  120). 

Students  are  admitted  to  the  study  track  upon  recommendation  of  the 
Advisory  Comm.ittee.    Each  student  is  individually  intereviewed.   He  must 
have  made  2.0  or  better  in  all  science-related  courses  and  must  have 
completed  Anaton\y,  Physiology  and  required  AHO  courses  to  date.  The 
student  must  have  shown  a  desire  to  help  other  people  and  have  displayed 
good  study  habits  during  the  first  year  of  AHO  work. 

The  first  s^ummer  session  students  spend  50%  of  their  time  in  lectures 
and  the  other  in  clinical  observation.   They  learn  basic  positioning  and 
fundamentals  of  x-ray.   They  may  only  serve  as  observers  and  can  only 
offer  assistance  to  the  registered  technologist  when  the  actual  taking  of 
x-rays  is  not  involved. 

During  the  fall  semester,  the  student  will  begin  to  see  the  corre- 
lation between  the  lectures  and  the  clinical  experience.   He  is  under  the 
direct  supervision  of  a  staff  radiologic  technologist  throughout  his 
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clinical  experience  except  for  the  final  six  months.  During  this  time, 
however,  there  must  be  supervisors  always  in  the  area. 

An  example  of  classwork  is  given  in  Exhibit  1  which  is  an  outline  of 
one  of  the  lecture-labs  they  attend  throughout  their  studies.    There  are 
multiple  study  units  during  the  course  of  one  semester.    Length  of  time 
of  these  units  varies  with  the  content  and  AMA  standards  for  hours  taught 
on  individual  subjects. 

Because  of  the  number  of  clinical  hours  a  student  is  required  to 
complete  before  he  is  eligible  for  national  registry,  the  student  is  not 
only  present  for  the  hours  allotted  for  the  AHO  courses,  but  also  trains 
during  the  evening  and  night  shifts  with  registered  technologists.  A 
typical  schedule  for  a  student  may  be  as  follows: 

SUNDAY     MONDAY     TUESDAY     WEDNESDAY     THURSDAY     FRIDAY  SATURDAY 

3-11        8  ia.m.-   8  a.m.-     8  a.m.-       8  a.m.-      8  a.m.- 
p.m.        5-pM.     5  p.m.      5  p.m.         5  p.m.       5  p.m. 

(Academic  courses  taken  during  the  semester  in  the  evenings) 


8  a.m.-  8  a.m.-  8  a.m.- 
5  j>.m.     5  p.m.      5  p.m. 


8  a.m.- 
5  p.m. 


8  a.m.- 
5  p.m. 


8  a.m.-  8  a.m.-  8  a.m.- 
5  p.m.     5  p.m.      5  p.m. 


8  a.m.- 
5  p.m. 


8  a.m. 
5  p.m. 


3-11  p.m. 
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upon  completion  of  15  months  of  clinical  work  in  the  study  track,  the 
student  may  apply  for  registry  examination.    He  may  take  the  examination 
and  pass  it,  but  will  not  receive  certification   until  he  has  completed 
the  requirement  of  clinical  hours,  the  AAS  degree  from  Galveston  College 
and  The  Medical  Branch's  Certificate  of  Proficiency. 

Additional  Clinical  Facilities:    Plans  were  finalized  in  late  spring, 
1972,  for  the  addition  of  clinical  experience  for  radiologic  technology 
students  in  the  facilities  at  St.  Mary's  Hospital  which  is  adjacent  to 
The  University  of  Texas  Medical  Branch.    Students  are  rotated  between 
the  two  institions,  giving  them  the  added  experience  of  wording  within 
two  radiology  departments  and  with  different  technologists. 

Al ternates;  Most  of  the  students  entering  the  second  semester  of  the 
first  year  do  so  with  the  intent  of  entering  the  radiologic  technology 
program.   This  Is  because,  to  date,  the  positions  have  not  been  completely 
filled  at  the  time  of  student  opting,  and  additional  students  may  enter. 
Because  there  is  additional  time  at  the  end  of  the  second  year,  some 
students  are  able  to  take  all  required  courses  at  Galveston  College  and 
graduate  on  schedule.    The  radiologic  technology  program  is  time-consuming 
and  can  be  difficult  to  master.    Students  with  previous  college  studies 
and  those  entering  from  high  schools  should  be  able  to  show  by  previous 
grades  that  they  can  maintain  studies  both  at  Galveston  College  and  The 
Medical  Branch. 

Students 
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One  class  has  graduated  in  the  AHO  program.  Five  students  chose  this 
field.    One  student  was  counseled  out  of  the  study  track  before  it  began 
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because  of  lovj  grades.    This  student  has  since  returned  to  Galveston  College 
to  retake  the  college  courses  and  has  shown  the  intent  to  apply  again. 
Another  student  has  passed  all  academic  and  clinical  work  in  AHO  and 
passed  the  registry  examination;  however,  she  failed  English  and  is 
retaking  the  course.  She  will  be  in  the  x-ray  department  at  The  Medical 
Branch  but  will  still  maintain  the  status  of  a  student  until  she  graduates. 
At  that  time,  she  will  also  be  registered  and  receive  her  certificate  of 
proficiency  from  The  Medical  Branch. 

Of  the  three  graduates,  one  is  teaching  radiologic  technology  (he 
previously  had  a  B.S.  degree),  one  is  going  to  The  University  of  Texas 
to  study  pre-med  (she  was  a  4.0  student),  and  the  third  student  has 
requested  -additional  clinical  time.  The  student  is  foreign  and  has  a 
language  problem;  however, performance  and  grades  made  him  eligible  for 
graduation. 

Facilities 

Galveston  College  is  striving  to  gather  equipment  suitable  for 
.teaching  students,  which  would  free  the  rooms  used  for  studies  at  The 
University  of  Texas  Medical  Branch.    Machines  and  other  equipment  is  in 
the  process  of  being  purchased  to  establish  a  teaching  classroom  at  the 
College,    Some  of  the  equipment  has  been  donated  by  physicians  who  are 
replacing  old  equipment  with  newer  models. 

The  classroom  at  Galveston  College  will  utilize  x-ray  equipment 
which  is  functioning;  however,  there  will  1)e  lead  shielding  so  the  beam 
is  absorbed.    The  room  is  being  constructed  according  to  radiation 
standards  established  by  the  Texas  Department  of  Health  and  federal 
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regulations. 


The  followtng  listing  of  equipment  is  recommended  for  establishing 
a  classroom  facility: 


DARK  ROOM 

Kool-X  Air-cooled  with  stainless  steel  exterior 
2     Insert  20  gauge  type  316  S.S.  5  gallon  capacity 

2  Stainless  Steel  cover 
Identification  Printer 
CM  Scale 

.5  Lead  Apron 
.25  Lead  Apron 

Combination  Work  Bench  (film  dryer,  film  bin  and  storage) 

1  Lead  impregnated  gloves  (pr.) 

4     14x17  Cassette  with  par  speed  blockers 
4     10x12  Cassette  with  par  speed  blockers 
4     8x10  Cassette  with  par  speed  blockers 
12    14x17  Hangers 
12    10x12  Hangers 
12  8x70  Hangers 

3  Hanger  storage  racks 
Glove  and  Apron  rack 

2  Dark  Room  Lamps 
Adjustable  Lamp 

Wet  Film  Illuminator  with  dry  tray 
Lead  Rubber  Half- Film  Blockers  17x17 
Lead  Rubber  Half-Film  Blocker  6x12 
Lead  Rubber  Half -Pi Im  Blocker  5x10 

Total  $2,449.60 

AUTOMATIC  PROCESSOR 
Automatic  Processor  with  14  gallon  Replenisher  Tanks 

Total  $7,400.00 


TABLE; 

1     Diagnost-1500  with  Motor-Driven  Tab»e-top;  Includes  Scopo  71  Spot 
Film  Device,  Amplimat  Bucky,  60L  Grid  (13:1,40"),  Automatic  Col- 
limator, Footswitch,  and  Footrest,  Retractable  Radiation  Shield 

1     Shield,  (XFSOOl/lO),  Insert  (XF2051)  150/20/50  Re.,  0.6/1.2.  and 
Stater  Cable 

1  .Trunnion 

1     Amplimat  Chamber  for  Scopo  71 
1     Implimat  Chamber  for  Bucky 
rr»9^-  1     Compression  Device  ^  'joo 

ERIC  1^^^'^         Total  $21,915.00 


GENERATOR: 


1     Medio  3500  -  300  mA/150  kV  Control  and  Generator  for  two  tubes. 
Includes  Automatic  Exposure  Control  and  two  I/C  Cables. 
Further  includes; 
High  Speed  Rotor  Control 
Rack  Cabinet,  without  Door 
Two  3E  Blank  Panels 
Two  12E  Blank  Panels 

Total  $12,920.00 


CEILING  CRANE; 

1  DS-62  Ceiling  Crane 

1  Rails 

1  Trunnion 

1  Shield  (XF3001/100) 
and  Stator  Cable 

1  Manual  Collimator 

2  H.  V.  Cables 


Insert  Rotalix  150/30/50 


(XF2013/000)  1.2/2.0 


Total  $  9,080.00 


IMAGE  INTENSIFIER  SYSTEM 

1  6"  Image  Intensifier  Tube 

1  6"  I.I.  Shield 

1  Power  Supply 

1  Lens  0.75/50  mm 

1  Test  Phantom 

1  Single  Channel  Attachment 

1  Adaptation  for  Scopo  71 

Total  $  8,660.00 


TELEVISION  SYSTEM; 

1  Camera 

1  Piumbicon  Tube 

1  Lens 

1  Camera  Control  Unit 

1  19"  TV  Monitor 

1  Ceiling  Suspension 

1  Ceiling  Rails 

Total.., ..$17,025.00 
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WALL  GASSEHE  STAND; 

1     Wall  Cassette  Stand 
1     Amplimat  M.  Chamber 
1     Grid  60L/13:1  60" 
1     Chamber  Ce'  le/Amplimat 

Total  $  1,870.00 
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EXHIBIT  I 


AHO  232       243  Spring  Semester  1972 

Radiographic  Position  vrith  Lab 
Volumne  I  ~   Unit  III  —  Merrill 
Class  Room  AHO  lOl 

Class  Hour  Requirement:    51  Hours  -  Time:    10:30  -  12:00  Noon 


Instructor  - 

Mr. 

C.  Davis 

ARRT 

Section  I 

PP 

1. 

Jan. 

25 

Tuesday 

Knee  -  Femur 

Long  Bone  Measurement 

;i*f- 1 1  / 

2. 

Jan. 

27 

Thursday 

Lab 

94-117 

3. 

Feb. 

1 

Tuesday 

Shoulder  girdle 

120-129 

4, 

Feb. 

3 

Thursday 

Shoulder  girdle 

130-137 

5. 

Feb. 

8 

Tuesday 

Lab 

120-137 

6. 

Feb. 

10 

Thursday 

Clavicle 

138-143 

7. 

Feb. 

15 

Tuesday 

Scapula 

U4-149 

8. 

Feb. 

17 

Thursday 

Lab 

138-149 

9. 

Feb. 

22 

Tuesday 

TEST  I 

Section  II 

94-149 

10. 

Feb. 

24 

Thursday 

Sternum 

152-159 

11. 

Feb. 

29 

Tuesday 

Sterno  Clavicular  Joint 

160-163 

12, 

March 

2 

Thursday 

Lab 

152-163 
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13. 

March 

y 

Tuesday 

Ribs  &  Costal  Cartlege 

164-173 

14, 

March 

9 

Thursday 

Lab  and  Review 

152-173 

15. 

March 

14 

Tuesday 

TEST  II 
Section  III 

152-173 

16 

March 

16 

Thursday 

ucr  V  1      1    vci  (.cUrac 

c'Jo-£.c.b 

17. 

March 

21 

Tuesday 

Cervical  Vertegrae 

226-237 

18. 

March 

23 

Thursday 

Lab  and  Review 

19. 

March 

28 

Tuesday 

TEST  III 

Spring  Holidays 

March  27  -  April  2,  1972 

20. 

Apri  1 

4 

Tuesday 

Cervical -Thoracic  region 
and  vertebrae 

238-245 

21. 

Apri  1 

6 

Thursday 

Lab  and  Review 

238-245 

Section  3,  TEST 

3  will  be  combined  with  Section  4,  TEST  4 

Section  IV 

22. 

April 

11 

Tuesday 

Lumbo-Secral 

246-257 

23. 

April 

13 

Thursday 

Lab  and  Review 

246-257 

24. 

Apri  1 

18 

Tuesday 

Sacro  Iliac  joints 

258-261 

2S, 

Apri  1 

20 

Thursday 

Sacrum  &  Coccyx 

258-263 

26. 

April 

25 

Tuesday 

Lab  and  Review 

258-263 

27. 

April 

27 

Thursday 

Scoliosis  Series  &  Lab 

266-269 

28. 

May 

2 

Tuesday 

Review  for  Test 

29. 

May 

4 

Thursday 

TEST  3-4 

208-269 
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CHAPTER  5 


STUDENTS 


The  success  of  a  new  curriculum  concept  can  be  measured  by  evaluating 
The  students  and  what  they  have  gained  or  failed  to  achieve  from  the  program. 
This  chapter  will  take  a  statistical  overview  of  four  years  of  students, 
discuss  entrance  counseling,  ongiing  student  evaluations  and  student  input 
Into  the  program. 

Data  wa!i  gathered  on  every  student.    Sources  of  information  were  col- 
lege permanent  records,  autobiographies  written  shortly  after  students 
entered  the  program,  and  an  Interest  Inventory  (personal  data  question- 
naires).   Instructors  were  also  interviewed  for  their  attitudes  toward 
the  students'  enthusiasm,  educational  backgrounds  and  abilities. 

The  first  part  of  this  chapter  will  deal  with  the  student  from  the 
time  he  applies  for  the  program  until  he  graduates  —  the  mechanics  of 
getting  a  student  through  AHO.    The  next  section  will  deal  with  statistics 
concerning  the  students  as  a  whole,  by  classes  and  by  successes.  These 
statistics  will  prove  the  validity  of  the  program  and  that  it  does  belong 
in  the  junior  college  community.    The  last  section  will  discuss  the  changes 
which  are  to  be  made  which  hopefully  will  give  the  student  a  better  under- 
standing of  himself,  the  AHO  program  and  his  future  in  the  health  care 
fields. 

Fulfilling  Requirements 

The  student  who  wants  to  enter  into  the  AHO  program  has  to  fulfill 
requirements  over  and  above  those  for  entering  Galveston  College.  These 
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p.'-oc^dures  have  been  developed  to  give  the  AHO  faculty  a  better  idea  of 
'We  lyne  vf  student  applying  for  admission.  Not  all  people  are  able  to 
vjr.riioii  in  a  health  care  facility,  so  pre-admission  procedures  are  ne- 
.  and  important. 

hkny  students  attempt  to  first  come  to  the  AHO  department  to  begin 
their  admissions  procedure.    They  are  advised  to  first  see  the  counselor 
at  Galveston  College.    The  AHO  faculty  will  not  interview  a  student  who 
hds  not  completed  his  admission  requirements  at  Galveston  College.  The 
following  note  is  given  to  a  student  coming  to  the  AHO  department: 

"Students  interested  in  Associated  Health  Occupations,  please 
make  appointment  with  Mr.  Bob  Bennett.  Counselor  at  Galveston 
College,  4015  Avenue  Q,  Galveston,  Texas.    Mr.  Bennett  will 
provide  information  regarding  application  for  entry  into  A.H.O. 
Program  which  incluues  careers  in: 

1.  Occupational  Therapy  Assistant 

2.  Physical  Therapy  Assistant 

3.  Inhalation  Therapy 

4.  Radiologic  Technologist 

5.  Comnrunity  Health  Worker 

6.  Orthotics  Assistant 

7.  Electroencephalography 

8.  Hospital  Management  Assistant 

When  a  student  contacts  the  counselor  at  Galveston  College,  he  is 
given  a  check  list  (Exhibit  1)  which  he  is  responsible  for  completing. 
When  the  student  has  completed  the  checkl ist  through  #9,  he  is  then  able 
to  make  an  appointment  for  an  AHO  interview  through  the  Department  Chair- 
man. 

At  the  time  of  the  interview  with  the  AHO  faculty,  the  student  is 
given  the  AHO  admission  form  which  is  confidential  (Exhibit  2).  The 
faculty  feels  that,  since  the  AHO  student  is  in  the  program  to  achieve  a 
specific  employment  category,  it  is  necessary  to  determine  if  that  person 
is  actually  suited  for  this  employment.    The  references  the  student  gives 
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are  sent  the  Applicanr  s  Personal  Reference  form,  (Exhibit  3),  Until 
these  references  are  completed,  the  student  is  not  notified  of  acceptance. 

The  student  is  then  required  to  have  a  physical  examination  which  is 
*-.o  be  completed  before  registration.  The  University  Health  Form  (Exhibit 
4)  is  sent  to  the  student  who  is  responsible  for  getting  this  examination 
back  to  the  College. 

During  this  time,  the  admissions  memorandum,  (Exhibit  5)  is  sent  to 
the  registrar.    The  student  is  notified  of  his  acceptance  or  nonacceptance 
into  ^ho  progranu 

At  the  time  the  confidential  admissions  form  for  AHO  is  completed  by 
the  student,  a  file  is  made  which  contains  the  Admission  Suimiary  (Exhibit 
6)- 

Having  completed  the  above  and  having  been  accepted  into  th?  AHO 
program,  the  student  then  registers  at  the  college.    The  counselor  gives 
the  student  a  Credit  Record  form  (Exhibit  7)  which  they  complete  together, 
should  the  student  have  attended  college  previous  to  this  semester.  The 
student  then  keeps  this  credit  record  to  help  him  with  future  planning  of 
courses.    Should  a  student  wish  to  enter  a  specific  study  track  at  the  time 
of  entering  the  program  and  have  required  courses  already  completed,  he 
then  may  take  the  option  courses  peculiar  to  the  specified  study  track. 
Another  credit  record  is  kept  in  each  student*s  file  in  the  AHO  program. 

The  first  class  session  of  the  AHO  courses,  the  student  is  given  more 
information  and  forms.    Exhibit  8  is  the  information  of  the  health  coverage 
which  is  porvided  through  Galveston  College  and  The  University  of  Texas 
Medical  Branch,    The  student  is  also  asked  to  sign  the  Honor  Pledge  (Ex- 
hibit 9),  which  is  a  requirement  of  all  students  at  The  University  of 
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Texas  Medical  Branch. 

The  student  also  is  given  a  Career  Choice  Inventory  (Exhibit  10)  which 
he  conpletes.    This  form  is  used  as  supplemental  infonnation  for  those 
faculty  members  wishing  to  learn  more  about  a  student  and  also  used  dur- 
ing the  time  the  individual  study  track  faculty  ment)ers  are  reviewing 
records  of  students  who  have  opted  for  the  particular  cours^^. 

Indivi^iiial  stn^enl  files  are  maintained  in  the  office  of  the  Depart- 
ment Chairman  until  the  time  the  student  enters  a  particular  study  track. 
The  files  are  then  transferred  to  the  Technical  Director  of  that  program. 
Included  in  the  filers  are  the  reaction  papers  which  the  students  wrote 
during  the  first  semester  of  clerkships,  all  of  their  AHO  test  papers, 
and  their  paper  giving  the  reason  for  their  choice  for  a  study  track.  By 
the  close  of  prescribed  study^  the  student's  file  contains  all  the  tests, 
the  clinical  evaluations  by  AHO  faculty,  and  the  student's  own  eval uat'fOTis 
and  reaction  papers.    This  file  would  then  be  helpful  to  the  faculty  who 
may  be  interviewing  the  student  for  baccalaureate  study. 

During  the  second  semester  the  student's  credit  record  is  reviewed 
so  he  is  able  to  determine  what  courses  he  needs  to  take  to  complete  the 
study  track  in  which  he  is  entering.    The  individual  records  of  students 
will  be  discussed  more  fully  in  the  study  track  chapter. 

At  the  time  of  graduation,  the  student  will  receive  an  Associate  in 
Applied  Science  degree  from  Galveston  College  and  a  certificate  of  pro- 
ficiency from  the  University  of  Texas  Medical  Branch.    The  student  will 
also  have  been  given  the  opportunity  to  apply  for  certification  and 
qualifying  examinations  given  by  the  national  accrediting  organizations. 


14C7 


AHO  Club 

AHO  students  are  encouraged  to  participate  in  the  activities  of  Gal- 
veston College  as  well  as  to  belong       the  i>s:aj:igted  Heal  th    r -upiations 
Club.    This  group  wa';  establishec  ■    Fenru^!r^  nf  1970  and  i;  comiD«sed  of 
members  interested  i;n  and  studying  for  a  career  in  the  health  professions 
which  are  offered  in  AHO. 

Their  creed  as  adopted  is: 

We  the  students  of  the  Associated  Health  Organization  pledge  our 
services  to  help  the  crippled  in  mind  and  body 
We  will  strive  together  to  obtain  a  sense  of  cooperation  and  par- 
ticipation 

We  pledge  to  obey  all  rules  set  up  by  the  organization 
In  order  to  have  more  unity  among  us;  we  pledge  to  be  honest,  re- 
liable and  dependable  at  all  times 

As  a  group  will  always  have  the  right  of  freedom  of  expression 
We  will  gry  to  exercise  God's  given  power  to  choose  our  direc- 
tion and  have  Him  teach  us  to  believe;  that  with  His  help  we  are 
able  to  master  any  problem.    And  with  assurance  of  growth  in  all 
our  undertakings. 

The  club  functions  to  bring  students  togethe-  informally.    They  ini- 
tiate projects  for  the  community.    Christmas-time  of  1970,  the  students 
chose  a  family  they  had  learned  of  in  their  rotation  through  the  Commun- 
ity Health  Worker  clerkship.    They  began  gathering  food  foy  Christmas  and 
delivered  so  much  to  the  family  that  the  family  invited  another  family  over 
to  share  it  with  them.    The  students  also  discuss  the  curriculum  and  work 
for  changes.    They  strive  to  create  an  identity  for  AHO  both  at  the  Col- 
lege as  well  as  at  University  of  Texas  Medical  Branch. 

The  "buddy  system"  has  proven  successful.    Every  incoming  freshman  stu- 
dent is  assigned  a  sophomore  "buddy"  who  will  help  him  with  questions,  pro- 
blems, and  will  assist  in  referring  the  student  to  someone  else  if  help 
is  needed. 
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Uniforms 

After  the  first        ^eeks  of  the  fall  term,  the  freshman  student  is 
required  to  wear  a  uniforiri  when  at  The  University  of  Texas  Medican  Branch. 
The  uniform  has  two  purposes.    (1)  To  identify  the  student  to  the  patients 
and  employees  at  the  Medical  Branch.    (2)  To  create  a  group  pride  in  their 
posi ti ons. 

The  freshman  uniforms  are  white  blouses  or  shirts  with  blue  skirts  or 
trousers.  An  AHO  emblem  is  on  the  pocket.  They  also  wear  name  tags  which 
are  blue  and  yellow  and  say,  "AHO  Program." 

The  sophomores  are  distinguished  by  wearing  white  coats  (short)  with 
the  AHO  emblem  on  the  pocket.    Their  name  tags  are  yellow  and  blue  with  "AHO 
Program"  letters  smaller  than  those  designating  the  study  track  they  are 
following  as  "'PHYSICAL  THERAPY  ASSISTANT." 

Name  tags  and  unifonms  are  required  for  work  in  the  hospital.  The 
students  may  wear  their  uniforms  to  classes  at  Galveston  College;  however, 
many  prefer  to  look  like  everyone  else. 

The  students  must  follow  basic  rules  of  good  groominq.    Hair  must  be 
styled  in  such  a  way  that  it  must  not  touch  the  collar.    Primarily,  this 
request  is  a  safety  precaution  rather  than  a  grooming  one. 

The  dress  and  grooming  is  all  covered  in  the  Honor  Code  which  the 
student  signs  upon  entering  the  program. 
Student  Affairs  Committee 

The  Student  Affairs  Committee  is  composed  of  representatives  of  the 
AHO  students  and  the  chairman  of  the  department  of  AHO,  who  serves  as  the 
advisor.    This  cownittee  functions  whenever  there  is  a  need.    They  have 
been  know  to  counsel  with  students  who  are  not  properly  dressed  or  need 
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constructive  advice  on  grooming.    The  conmittee  is  conscious  of  the  need 
to  have  AHO  students  accepted  as  part  of  the  professional  health  care  team 
while  they  are  in  the  process  of  learning  their  skills. 
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EXHIBIT  1 


CHECK  LIST  FOR  AHO  APPLICANTS 


This  is  a  list  of  procedures  and  steps  to  be  taken  by  an  applicant  for  the 
Galveston  College  Associate  Health  Occup=ition  Program.    It  is  suggested  that 
you  keep  this  list.    Check  and  date  each  step  as  you  successfully  complete 
each  item  on  the  list.    This  will  enable  you  to  know  exactly  what  your  status 
is  at  all  times.    Please  note  that  it  is  the  students  responsibility  to  see 
that  all  steps  are  completed. 


1 


Counselor  notified 


12. 


Physical  Exam  form  completed 


2. 
3. 
4. 

5. 
6. 
7. 

8. 


13. 


Registrar  notified 


10, 


Application  Filed 


High  School  Transcript  or 
G.E.D.  filed 


College  Transcripts  filed 


ACT  Scores  on  file 


Otis  scores  on  file 


Notified  to  bring  Z"x2"  photo 
to  S.A.H.S.  for  interview 


Interview  completed  at 
Galveston  College  (Mr.  Bennett, 
Counselor,  initials  here) 


Appointment  made  with  AHO 
Chairman,  S.A.H.S.  Phone 
755-2901 


Notify  Registrar  at  Gal- 
veston College  of  accept- 
ance or  non-acceptance  in 
AHO 


1  &  2    Notify  Counselor,  Mr.  Bob 
Bennett,  (Room  142  -  Moody  Hall) 
and  Registrar's  Office  that  you 
wish  to  be  placed  on  the  Active 
Applicants  List  for  the  fall  class. 

3.        Complete  admission  procedure 
as  outlined  on  pages  19-21  in  the 
Galveston  College  catalogue  (1970^ 

Note  #1-Be  sure  all  trans- 
scripts  of  all  previous  school 
work  are  in  Registrar's  office. 


Note  #2-Have  ACT  scores 
record  in  Registrar's  Office. 


on 


Note  #3-Make  arrangements 
for  Finanacial  Aid  Assistance  (if 
needed)  immc;,diately  through  Fin- 
anacial  Aid  Advisor,  Mrs.  Jacobs. 

Note  #4-Apply  for  pre-regis- 
tration  at  Counselors  Office  (Room 
1,42-Moody  Hall)  at  announced  times. 


11 


Interview  completed  at  School  of  Allied  Health  Sciences 
University  of  Texas  Medical  Branch  (AHO  Faculty  initials  h 


ere) 


ERIC 
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EXHIBIT  2 


CONFIDENTIAL 


ASSOCIATED  HEALTH  OCCUPATIONS  PROGRAM 

GALVESTON  COLLEGE 

40  and  Avenue  Q 

Gal  vets  on,  Texas  77550 


ADDRESS 


NAME 


Date 


LIST  THE  LAST  THREE  POSITIONS  OF  EMPLOYMENT  YOU  HAVE  HELD.  Give 
employer's  name  and  address  (include  military  service),  supervisor's 
name  and  title;  your  duties,  salary  and  reason  for  leaving;  list 
dates  for  employment  in  each  position. 


2.       DISMISSALS  AND  FORCED  RESIGNATIONS:    List  and  describe. 


COURT  RECORD:  List  and  explain  all  arrests,  claims,  fines  and  convictions. 


REFERENCES:  List  three  persons  not  related  to  you,  that  have  know- 
of  your  skills  and  character. 


Name 


Address 


Occupation 


Phone 


5. 


HEALTH:    Have  you  any  physical  impairment  or  history  of  emotional 
problems  whatsoever?    Explain.  (You  will  be  required  to  have  a  com- 
plete physical  examination  before  entering  the  program) 
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(This  information  is  stncktly  confidential  and  will  be  reviewed  without 
prejudice) 

6.      Why  are  you  Interested  in  a  career  in  health  care  services? 


7.  MARRIED  WIDOW    DI\/ORCED_ 

8.  NUMBER  OF  CHILDREN   

9.  Wiif  ^^  DID  YOU  GET  INFORMATION  CONCERNING  THIS  PROGRAM? 


10.  HIGH  SCHOOL  GRADUATION  FROM   .  .  

11.  AVERAGE  GRADES  IN  HIGH  SCHOOL 

12.  G.E.D.  TEST  LOCATION_  DATE  

13.  FINANCIAL  STATUS:  (x) 

 Needs  aid  and  part  time  work   ^Is  self  supporting 

 Needs  scholarship   Is  supported  by  family 

 Needs  part  time  work   ^Is  supported  by  agency 

14.  Have  you  worked  in  a  hospital  before   

Location  .  ^Department  

15.  Do  you  belong  to  national  professional  registry  in  any  area? 

16.  Future  employment  plans: 

Full  time  work   Part  time  work   Undecided  

Transfer  to  professional  school    When?  


ERIC 
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17.     Remarks  you  wish  to  make 


INTERVIEWFR'S  GENERAL  IMPRESSION  OF  APPLICANT:  (appearance,  maturity, 
poise,  alertness,  etc.) 


RECOMMENDED    NOT  RECOMMENDED 

RECOMMENDED  WITH  RESERVATIONS:  (explain)  _ 


Signature  of  interviewer 


ERIC 
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EXHIBIT  3 


APPLICANT'S  PERSONAL  REFERENCE 


Date 


City. 


School 


  applied  for  admission  to  our 

Associate  Health  Occupations  Program  and  has  given  us  your  name  as 
reference.    Will  you  kindly  give  us  your  candid  opinion  of  this  appli- 
cant's suitability  for  the  duties  of  a  Health  Care  Worker?    All  informa- 
tion will  be  kept  confidential.    It  is  not  a  kindness  to  recommend  one 
who  is  not  suited  to  this  type  of  work. 

How  long  have  you  known  the  applicant?   

In  what  relationship  have  you  known  him/her?  .  

What  qualities  does  the  applicant  have  that  you  believe  would  contribute 
to  their  success  as  a  Health  Care  Worker?  .  .  ^ — 

Has  the  applicant  any  personal  peculiarity  that  might  interfere  with 
his  success  as  a  Health  Care  Worker    If  so,  kindly  explain   


What  do  you  consider  the  applicant's  strongest  characteristics? 


What  do  you  consider  the  applicant's  weakest  characteristics? 


If  you  or  a  member  of  your  inmediate  family  viere  advised  by  a  physician  to 
employ  a  Health  Care  Worker  during  an  illness,  would  you  have  enough  con- 
fidence in  this  applicant  to  employ  him  after  graduation  from  this  school? 

 ^If  not,  why?  ^  

Kindly  give  us  any  further  information  that  you  have  about  this  individual 
that  will  help  us  to  decide  upon  his  suitability  for  A.H.O. 


Date   Signature^ 
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EXHIBIT  4 


In  advance  of  registration,  mail  to: 

UNIVERSITY  HEALTH  SERVICE 
UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 
Galveston,  Texas  77550 


"This  is  to  certify  that  w?,  the  undersigned,  authorize  the  University 
Health  Service  and  the  Medical  staff  of  the  University  of  Texas  Medical 
Branch  to  perform  such  preventive,  therapeutic,  operative,  isolation 
and  confinement  procedures  upon 

(name  in  full ) 

(date  of  birth)  " 

as  its  medical  staff  may  deem  necessary.  However,  it  is  understood  that, 
except  in  emergency,  no  major  surgery  will  be  carried  out  upon   

 ,   without  prior  discussion  with  parent  or 

guardian,  and  if  requested,  the  family  physician." 


STUDENT'S  SIGNATURE  BOTH  PARENTS  OR  GUARDIANS,  IF  MINOR 


DATE  RELATIONSHIP  TO  STUDENT 
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EXHIBIT  4  (CONT) 


UNIVERSITY  HEALTH  SERVICE 
(Revised  10/68) 


Your  health  coverage  will  not  be  in  effect  until  entrance 
immunization  requirements  have  been  met: 

*  SMALL-POX  VACCINATION^    successful  vaccination  within 
two  years,  giving  at  least  an  "immune"  reaction 
(required) 

*  TETANUS:    full  course, -or  booster  dose  toxoid  within 
five  years  if  previously  given  full  course  (required) 

*  DIPHTHERIA:    full  course  of  diphtheria  toxoid,  or  booster 
within  five  years  if  previously  given  full  course 
(required) 

TYPHOID:       not  recommended  or  required 

POLIO:    not  required  if  oral  polio  vaccine  administered 
previously 

INFLUENZA:    not  recommended  except  in  instances  of 
chronic  diseases 

TUBERCULIN  TEST  AND  CHEST  X^RAY:  will  be  carried  out  by 
the  Health  Service  after  matriculation 


*    THESE  IMMUNIZATIONS  MUST  BE  COMPLETED 


Please  have  your  physicianjuse  the  attanced  form  in  recording 
the  above  immunizations  and  return  to: 

UNIVERSITY  HEALTH  SERVICE 
UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH 
GALVESTON,  TEXAS,  77550, 

prior  to  matriculation.    It  wil>  be  used  as  part  of  your 
health  record  here. 
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GALVESTON  COLLEGE 
HEALTH  OCCUPATIONS  PHYSICAL  EXAMINATION 


1. 
2. 
3. 
4. 


NAME  

Address  

Birth  Date 


DATE 


Telephone  No . 
Weight   Temperature" 


 ^    Height    ^  ^  

Past  Historyl  (must  be  complete  with  dates)  "illnesses,  operationsT 
inj  uries : 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


20, 


21. 

22. 
23, 
24. 


Menses:  "Regular 


Prolonged 


Excessive 


Painful 


Eyes  2 
Ears  2 
Teeth 
Nose 
Skin 


Menopausal  syndrome 
Pelvic  exam 
Vision-R 


Amenorrhea 


Condition-R 


With  glasses-R 
Hearing-  R   


Posture  

Varicose  Veins 

Heart   

Abdomen 

Lungs   


Tonsils 
_Sinuses  ^ 
"Thyroid 


Orthopedic  conditions  

Feet:     R   l 

Blood  Pressure  2  S   

Hernia 


Urinalysis:  Sp,  Gr 
Blood  Count:  RBC  _ 
Blood   (One  test) 


Kahn 


Albumin 

  WBC 

Kline 


Sugar 


Reaction 


  Hgb. 

Wassermann 


Do  you  have  any  limitations?     If  answer  is  yes,  please  describe: 


Are  you  now  under  a  doctor's  care?     If  answer  is  yes,  please  describe; 


IMMUNIZATIONS  REQUIRED 

Small  pox  Vac:     Date  Satisfactory  Scar:  YES 

(every  two  years) 
Polio-Oral  Polyvaiant:  Date 


NO 


Diptheria  (every  five  years) :  Date 
Tetanus    (every  5  years) :  Date 


REMARKS  AND  RECOMMENDATIONS 


Defects  found: 


Corrections  made  or  recommended: 


In  your  opinion,  is  this  individual  in  suitable  physical  and  emotional  condi- 
tion for  training  in  health  occupations?    If  not,  why?   
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(Signature  of  examining  physician) 
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(Address) 


EXHIBIT  5 


TO:   Registrar 

 Admissions  Committee 

FROM:   Department  Chairman  or 

Program  Director 


 has  had  an  admissions  interview 

*  Student 

for  entry  to  the   Fall;   Spring;   Summer 

19_  Class, 

 The  Applicant  (NOT  completed  application  with  College 

as  of  this  date) 

OR 

 The  Candidate  (ACCEPTED  to  College  but  not  to  this 

program  as  of  this  date) 

  is  recommended  for  admission 

  is  not  recommended  for  admission 

COMMENTS : 


Signatures : 


Dept.  Chm. 

also  if  by  Committee: 


Student  Personnel 
This  form  is  CONFIDENTIAL  and  becomes  part  of  the  student  file, 

^  .3,2.  11-19 


EXHIBIT  6 


School  of  Allied  Health  Sciences/Galveston  College 
Associated  Health  Occupations  Department 
Admission  Summary 


Applicant's  Name^ 
Home  Address 


Phone  Number 


School  Address 


Application  Form  Complete,  year 
Health  Forms  Complete  -  (5) 
Letters  of  Recommendation 
Admissions  Testing  Complete 

Otis 

ACT 

Official  Transcripts  in 
Interview 

Admissions  Committee  Action 

Letter  of  Committee  Action  . 
sent  Applicant 

Registered  at  Galveston  College 
AHO  Program 

Prerequisite  Courses  Incomplete 


ERIC 


Clinical  Experience  Complete 
Galveston  Col.  Requirements  Comp, 
Degree  Obtained 

Application  for  Certification/ 

Registry 

Committee  Action  Taken 

Certification  Approval 
*"  31 3"" 
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EXHIBIT  8 


TO:     ALL  GALVESTON  COLLEGE  HEALTH  STUDENTS 

SUBJECT:    YOUR  HEALTH  FEE  -  COVERAGE  AND  RESPONSIBILITIES 


You  have  just  signed  up  for  the  health  coverage  required  of  all  students 
in  the  health  occupations.    Health  coverage  is  a  joint  project  of  Gal- 
veston College  and  The  University  of  Texas  Health  Service  and  is  designed 
to  protect  you. 

It  includes  the  following: 

1.  Immunizations  kept  up  to  date. 

2.  Periodic  testing  for  tuberculosis 

3.  Periodic  Chest  X-Ray 

4.  Surveillance  for  exposure  to  coirmuni cable  diseases 

while   a  student  in  the  hospital. 

You  will  receive  periodic  requests  to  come  to  the  University  Health 
Service  located  in  Rebecca  Sealy  Building  on  the  University  of  Texas 
Campus.    Bring  your  health  card  with  you  to  your  appointments. 

It  is  your  responsibility  to  meet  appointments.    If  it  is  necessary 
to  change  yaur  appointment,  call  the  Health  Service  -  765-2031  and 
make  your  own  arrangements.    Any  students  vsfth  delinquent  appointments 
at  the  end  of  the  Semester  will  have  his  or  her  grades  withheld  until 
the  delinquency  is  removed. 

Remember— Maintenance  of  health  is  essential  to  all  people  and  doubly 
essential  to  those  people  in  the  health  occupations. 
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EXHIBIT  9 


I .  PREAMBLE 

Since  we  are  studying  guests  of  the  University  of  Texas 
Medical  Branch  campus  and  students  of  the  Galveston 
College  campus,  we  are  under  the  jurisdiction  of  the 
HONOR  PLEDGE  adopted  by  the  A.H.O.  program  at  Galveston 
College  and  the  University  of  Texas  Medical  Branch. 

A  student  is  committee  to  ACADEMIC  HONESTY  upon  signing 
the  pledge  which  is  mandatory.    Obligation  is  not  only 
for  self-honesty,  but  also  the  honesty  of  student  col- 
leagues . 

Failure  to  carry  out  the  HONOR  PLEDGE  may  result  in 
dismissal . 

I  -  A 

The  Associated  Health  Occupation  Program  is  committed  to  providing  its 
members  with  an  opportunity  to  pursue  their  academic  and  social  education 
with  maximum  freedom  combined  with  maximum  responsibility.    The  Honor 
Principle  provides  an  educational  basis  for  the  creation  of  an  academic 
community  in  which  the  total  honesty  and  iraegraity  of  that  community  arc> 
regarded  as  being  the  responsibility  of  each  student,  faculty,  and  staff 
member.    All  members  of  the  community  must  be  committee  to  the  Honor 
Code  and  to  maintaining  the  high  standards  of  integrity  at  the  University 
of  Texas  Medical  Branch  and  Galveston  College  Campuses.  Each  individual 
admitted  to  the  Associated  Health  Occupation  Program  must  agree  to  the 
following  statments  defining  and  specify  the  substances  of  the  Honor  Code. 

II,  HONOR  CODE 

Student  Conduct  and  Discipline 
1 .     Dri  nki  ng 

"The  use  of  intoxicating  beverages  is  prohibited  in  classroom 

buildings,  laboratories,  auditoriums,  library  buildings  and  all  other 

public  campus  areas"!  with  the  only  exception  that  of  waival  by  the 
institutional  head  for  specific  affairs.    The  student  is  subject  to  disci- 
plinary action  when  participating  in  functions  of  the  School  of  Allied 
Health  Sciences  after  obvious  indulgence  in  intoxicating  beverages  as 
well  as  when  using  intoxicating  beverages  >or)  campus. 


"Rules  and  Regulations"  from  the  Board  of  Regents  of  University  of 
Texas  System 
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Z.     Illegal  Drugs 


"  the  illegal  use,  possession  or  sale  of  a  drug  or  narcotic,... 

renders  the  student  subject  to  discipline.    Any  student  placed  on  proba- 
tion or  finally  convicted  of  illegal  use,  possession,  or  sale  of  a  drug 
or  narcotic  shall  be  automatically  expelled  from  school,  regardless  of 
whether  or  not  the  illegal  act  that  gave  rise  to  the  conviction  was 
committed    on  the  campus  of  one  of  the  component  institutions  of  the 
University  of  Texas  System."  ^ 

3.  Weapons 

The  carrying  or  use  of  any  instrument  commonly  recognized  as  a 
firearm  or  potentially  lethal  weapon  on  the  campus  is    .^ohibited  and 
renders  the  student  subject  to  disciplinary  action. 

4 .  Gambl i  ng 

"Gambling  renders  the  student  subject  to  discipline." 

5.  Hazing 

"Hazing  in  state  educational  institutions  is  prohibited  by  state 
law.    Initiations  by  organizations  may  include  no  feature  which  is 
dangerous,  harmful,  or  degrading  to  the  student,  and  a  violation  of 
this  prohibition  renders  the  organization  subject  to  discipline." 

6.  Legal  Violations 

"Any  student  who  advocates  or  recommends,  either  orally  or  in 
writing,  the  conscious  and  deliberate  violation  of  any  federal,  state, 
or  local  law  is  subject  to  discipline."'    Students  guilty  of  legal 
violations  are  subject  to  discipline  by  due  process  in  accordance  with 
the  policies  of  the  "Rules  and  Regulations." 

7.  Academic^Honesty 

The  student  is  committed  to  academic  honesty  upon  signing  the 
Honor  System  pledge  which  is  mandatory  for  all  students.  Obligation 
is  not  only  for  self-honesty  but  also  the  honesty  of  student  col- 
leagues.   Violations  of  the  Honor  Code  will  be  reported  and  acted 
upon  as  outlined  in  this  document.    Those  actions  considered  in  offense 
are  cheating,  plagiarism,  and  falsification  of  College. 

8.  General  Conduct 

Students  are  recognized  as  mature  individuals  with  the  integrity 
and  judgement  for  self-discipline  in  their  actions  both  on  and  off 
campus.    The  policies  below  are  to  assist  the  student  in  realizing 


l  "Rules  and  Regulations"  from  the  Board  of  Regents  of  University  of 
Texas  System 
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the  scope  of  professional  bearing.  Violations  are  subject  to  discipl 
action . 


a)  Moral  Conduct 

Moral  conduct  is  interpreted  as  that  conduct  considered  ac- 
ceptable and  appropriate  by  society 

b)  Dress 

Dress  on  campus  should  always  be  the  student's  uniform.  On 
the  other  hand,  uniforms  should  not  be  worn  unnecessarily  off  campus 
because  of  association  of  activities  with  institutions  and  professions 
rather  than  with  the  individual  wearing  the  uniform. 

Departmental  regulations  should  be  referred  to  for  the  appro- 
priate style  of  uniforms;  however,  the  length  should  be  at  least  to  the 
top  of  the  patella  (knee-cap).    Name  tags  are  considered  a  part  of  the 
uniform  v/hile  on  campus. 

Accessory  dress  items  such  as  hair  ribbons  and  costume  jewelry 
are  both  inappropriate  and,  in  situations  of  close  patient  contact, 
potentially  dangerous  to  the  wearer. 

Hair  length  and  styles  should  be  "off  the  collar."    Any  form 
of  beard  is  prohibited. 

9.     Building  Regulations  of  the  School  of  Allied  Health  Sciences 

a)  Smoking 

Smoking  is  permitted  in  the  halls,  student  lounge,  office  areas, 
and  rest  rooms.    Fire  regulations  stipulate  that  smoking  is  prohibited 
in  classrooms  and  laboratories  at  all  times. 

b)  Use  of  Building 

Use  of  institutional  buildings  for  other  than  academic  purpose 
outlined  in  the"Rules  and  Regulations".    This  infcJrmation  is  available 
from  the  Student  Affairs  Committee  of  the  S. A. H. 5. 

c)  Hours 

d)  Tolephones 

The  telephones  in  the  Dean's  office  may  be  used  for  local  calls. 
Requests  should  be  directed  to  the  receptionist.    All  long  distance  calls 
should  be  made  on  the  telephone  in  the  John  Sealylobby  rather  than  at 
the  sciiool . 
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10.  Absences 


Anticipate-'  class  absences  should  be  reported  prior  to  class,  if 
not  it  will  be  c  unted  as  one  unexcused  absence. 

Sickness  must  be  validated  by  a  doctor's  certificate,  if  two  or 
more  days  are  missing  in  sequence. 

All  work  missed  during  absences  must  be  accounted  for  equal  to 
the  number  of  A.H.O.    class  days  missed.    Ex:  Absent       '^y  make  up 
work  on  Wednesday,  Friday  turn  in  work  at  the  beginnir.      r  the  class 
period. 

  If  honor  Code  is  broken 

1st  Offense: 

1.  Person  in  question  is  approached  by  whoever  sees  this  person  and 
tells  them  what  he  has  seen.    After  this  Mr.  Cantwell  is  to  be  told 
immediately. 

2.  A  zerc  is  given  for  that  particular  test  and  an  additional  assign- 
ment will  be  given.  )  ;' 

3.  If  in  doubt,  another  exam  will  be  given.  i 

1 

2nd  Offense: 

If  found  guilty  by  the  Student  Affairs  Committee  and  Advisor,  there 
will  be  an  immediate  dismissal. 
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III,,    HONOR  PLEDGE 

A.  I  have  neither  given  nor  received  aid  on  this  exam,  nor  have  I  seen 
anyone    else  do  so.    By  my  signature  I  am  hereby  honor  bound  to  the 
above  statement.     I  am  also     aware  that  should  I  violate  this  Honor 
Pledge  I  will  forfeit  my  grade  in  this  course. 

B.  I  will  uphold  all  rules  and  regulations  pertaining  to:  grooming, 
absences,  behavior,  and  mode  of  conduct  at  Galveston  College  and  the 
University  of  Texas  Medical  Branch  campuses. 
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C.  All  individuals  in  the  Associated  Health  Occupations  Program  are 
obligated  to  sign. 


Date 


Respectfully  submitted 

by  the  Student  Affairs  Committee 
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EXHIBIT  10 

UNIVERSITY  OF  TEXAS  MEDICAL  BRANCH  AT  GALVESTON 
SCHOOL  OF  ALLIED  HEALTH  SCIENCES 


CAREER  CHOICE  INVENTORY  -  ALLIED  HEALTH  SCIENCES 


Date  of  Entrance 


month  year 


A.    Personal  Information 


Name 


last  first  middle 

 ^Home  City 


Home  State 
Year  of  Birth 


_City  of  Birth 


State  of  Birth 


Marital  Status  (circle  appropriate  word) 

single  married        div.orced  separated  widowed 

B.    CurriculuiT  Information 

Check  which  course  of  study  enrolled  in 

 ^\ssociated  Health  Occupations 

Health  Care  Sciences  (Clinical  Associate) 


Medical  Record  Administration 
[Medical  Technology 
JDccupational  Therapy 
^Physical  Therapy 

Other   


C.    Family  Information 

Father:    (circle  appropriate  one)     living  deceased 
His  occupation  
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Extent  of  education  (circle  highest  year  he  completed) 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  Ji'ore 

 Higfiest  degree  he  attained  in  college, 

if  any 

 Other  vocational -technical  diplomas 

or  certificates 
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Mother  (circle  appropriate  one) 
Her  occupation   


1 iving 


deceased 


Extend  of  education  (circle  highest  year  she  completed 

1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  IS  17  18  19  20  21  more 


Self  -  Brothers  -  Sisters 
Self  -  Brothers  -  Sisters 

AGE  SEX 


1st  child 
2nd  child 
3rd  child 


other  children 


Jighest  degree  she  attained  in  college, 
if  any 

jDther  vocational -technical  diplomas 
or  certificates 


OCCUPATION 


HIGHEST  GRADE 


Indicate  which  child  you  are  with  *  on  left  side  of  page 
D.    Education  -  Pre  College 

  Did  you  attend  nursery  school  or  kindergarten? 

  Calendar  year  you  began  in  the  first  grade 

  Calendar  year  you  completed  high  school 

  approximate  size  of  your  graduating  class 

Academic  Interests  While  in  High  School  (rate  numerically  1  -  2  -  3  etc. 
in  order  of  preference  those  subjects  you  took  which  interested  you 
the  most) 


Jng'Jish   iriathematics 

_hi  story   music 

jocial  sciences   physical  sci  ,ces 

^foreign  languages   ^fins  arts 

Jiome  economics   ^biological  sciences 

jother  (Please  specify)  


Extra-curricular  Interests  while  in  high  school  (rate  numerically  1-2-3, 
etc.  in  order  of  preference  all  extra-curricular  activities  you  partici- 
pated in  while  in  high  school) 
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intramural  sports   future  teacher  club 

"music  (band,  chorus)   future  health  career  club 

""science  club   journalism  (yearbook,  newspaper) 

"religious  club   4  -  H 

jscouting  or  campfire   volunteer  club  ^  rtriper) 

jstudent  council   scholastic  honor  :ty 

language  club   other  


During  your  JUNIOR  HIGH  school  years  what  career  (s)  dfd  you  seriously 
consider 

1   2   ^_ 

3   4  


During  your  HIGH  school  years  what  career  (s)  did  you  seriously  consider 

n  2   

3   4  


Other  than  high  school  iixtra-curricular  activities  what  were  your  major 
hobbies  or  interests  during  that  time 

1   2  

3  4  .  


At  what  age  did  you  FIRST  hear  about  the  allied  health  science  career  you 
have  chosen   

'"ollege  Education 

 Upon  entering  college  had  you  reached  a  decision  about  what  career 

you  were  going  to  pursue 

 ^if  YES,  what  career  had  you  decided  upon 

if  NO,  what  career  choices  did  you  consider 


after  entering  college 


 Of  the  careers  indicated  above,  which  ONE{s) 

did  you  consider  sufficiently  to  eff^  .t 
 ;_what  cour?     you  took 

If  you  completed  a  degree  prior  to  entering  th?i  School  of  A^'^'v  /  Health 
Sciences,  please  indicate 


title  of  degree  major  minor  year 
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College  Extra-CurricuUr  Activities  (rate  numericallv  1-2-3-etc  in 
order  of  preference  all  activities  you  participated  in  from  the  time 
you  entered  college 


^intercollegiate  sports 
political  clubs 
_f  raterni  ty-soror  i  ty 
_niusic  (band, orchestra) 
^intramural  sports 


_service  fraternity 
jrollege  publications 

religious  organization 

other 


Since  enrolling  in  college,  other  than  extra-curricular  activities 
indicated  above,  what  hoppies  or  special  interests  have  you  pursued 


Professional  Career  Choice 


From  what  source  do  you  attribute  the  MOST  helpful  information  in 
making  your  ultimate  vocatioral  choice 

 personal  contact  with  a  professional  person 

 newspaper  accounts 

 jjunior  or  senior  high  school  counselor 

junior  or  senior  high  school  teacher 


 college  counselor  or  counseling  service 

_major  or  hi! nor  adviser 
_career  day  activities 

_Texas  Hospital  Association's  Health  Careers  Program 
^television  or  radio  "spot"  career  announcements 
_School  of  Allied  Health  ijcit-^*ces  catalog  or  brochures 
Other 


Once  you  made  your  ultimate  decision  did  you  do  one  or  more  of  the 
following  (indicate  by  checking) 

 write  to  Texas  Hospital  Association  Health  Career  Program 

 personally  contact  a  hospital  having  a  department 

^  contact  a  junior  or  senior  high  school  counselor 

 write  to  one  or  more  colleges  having  educational  programs  in 


your  chosen  career 

 ^contact  college  counseling  service 


_^contact  health  careers  adviser  in  college 
'write  directly  to  the  School  of  Allied  Health  Sciences 
jcall  or  visit  at  one  of  the  School's  open  houses 
other 


^    Where  did  you  first  find  out  that 

The  University  of  Texas  Medical  Branch  had  an  educational  progran  in 
your  chosen  profession 


14  c.^-. 
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What  factors  helped  you  make  the 
decision  to  enter  the  School  of 
Allied  Health  Sciences 


Do  you  have  any  relatives  who  have  or  are  in  a  health  specialty,  such  as 
medicine,  nursing,  dentistry,  allied  health  sciences 

RELATIVE  PROFESSrON 


THANK  YOU  VERY    M»^^H  FOR  YOUR  ASSISTANCE.    Your  responses  will  aid  us  in 
reaching  others  v  ..  might  wish  to  follow  you  into  the  allied  health  sciences. 
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statistical  Review 

There  were  questions  which  were  considered  upon  undertaking  the 
project  of  compilation  of  statistics.    These  were: 

1.  Is  there  any  significance  in  the  ACT  scores  in  relation  to 
success  or  failure? 

2.  Has  pre-entrance  counseling  had  an  effect  on  studentdrop-out? 

3.  n'hy  did  students  not  complete  the  program? 

4.  Is  the  drop-out  rate  excessive? 

5.  Does  prior  post-secondary  education  contribute  to  a  student's 
success  or  failure  in  the  program? 

6.  Is  the  course  work  designed  for  junior  college  level  students? 

7.  Is  it  significant  when  students  leave  the  program? 

8.  Is  there  any  significance  to  a  student's  ethnic  or  financial 
status? 

The  statistics  were  gathered  from  the  permanent  records  on  each  student 
at  Galveston  College,  ^he  Interest  Inventory  sheets,  and  the  autobiograph- 
ical sketches  submitted  by  the  students. 

In  four  years  of  the  school's  operation,  the  statistics  are: 


TOTAL  PROGRAM 


Currently  enrolled 
Left  program 
Graduated 


68 
37 
10 


Total  Student  Enrollment 


115 


By  years,  the  breakdown  is  as  follows: 


Enrolled 


Left  Program 


Graduated 


Class  1958  -  69 
Class  1969  -  70 
Class  1970  -  71 
Class  1971  -  72 


9 

24 
49 
33 


8* 
14* 

le 

1 


9 


*  1  re-entered  program  in  Summer  '''^71. 
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The  drop-out  rate  has  steadily  decreased  since  the  school  op^i^ned 
four  years  ago.    In  1969-70  it  was  58%,  and  the  1970-71  class  has  only 
seen  32.7%.    The  more  intricate  admissions  requirements  were  initiated 
during  the  fall  of  1970  and  seem  to  indicate  that  prior  counseling  and 
admissions  procedures  are  admitting  those  students  who  are  capc^ble  of  this 
type  of  study. 

Interestingly,  two  students  who  dropped  out  of  the  program  during  the 
first  two  years  have  re-entered  the  field,  and  several  other  student  drop- 
outt  are  indicating  they  wish  to  try  again-    There  are  two  students  who 
completed  the  courses  in  the  AHO  program  but  did  not  complete  academic 
requirements  at  Galveston  College.    These  are  listed  in  the  "left  program" 
category  since  success  is  measured  by  the  diploma  and  national  registry 
certification. 

Just  why  the  students  left  the  program  came  under  study.  Although 
reasons  for  leaving  the  program  cannot  be  accurately  gauged^  a  look  at 
the  grade  points  of  these  students  possible  tells  a  lack  of  interest, 
unable  to  oo  the  work,  or  pressures  from  without  the  school. 


STUDENTS  LEAVING  AHO  PROGRAM  -  REASONS 


LeftProj/ram 


Above  27^ 


Left^Proqram  before  Completion 
""'      Below  2,0 


Low  Grades 
(SCO  Pro)* 


Suspended 


Other 


4*** 


Left  Program  37^ 


*  Scholastic  Probation 
Low  Grades 

***  Financial,  illness,  marriage/family,  changed  m$jor,  unknown 
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Considered  also  was  when  the  students  left  the  program.  Breaking 
dow"     e  time  when  they  left  but  keeping  the  student^  dlvitJed  as  to  those 
on  scu  ^.G  or  suspended  and  those  who  were  making  adequate  grades,  the 
chart  shows: 

WHEN  STUDENTS  LEFT  PROGRA.-^ 


Before 

Completion  After  1        After  2         After  1st 

of  Semester  1       Semester      Semesters  summer 

Sco/Pro  1*  10  10  1 

Suspension 


Other 


15  10 


After  3  After  4        Af te  ^  2 

S  erne  s  te  r s  S  eme  s  te  r  s     S  ur  •   r s 


Scr'Pro  0 
Suspension 

Other 


4 


1*   Military  but  entered  AHO  on  Sco  Pro 

Obviously,  the  students  who  have  difficulty  with  the  studies  are 
mainly  eleminated  after  the  second  semester.    Still,  the  student  has  gained 
some  knowledge  and  skills  if  he  attended  the  classes.    The  five  who  dropped 
out  after  the  first  semester  probably  did  so  after  realizing  that  this 
type  of  career  was  not  for  them.    The  firs't  summer  session  is  when  the  stu- 
dnets  actually  get  into  the  clinical  environment,  and  the  next  largest 
number  of  drap-outs  occur  at  that  time.    After  the  four  semesters  of  work^ 
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four  dropped  out.    With  two  It  was  obvious  that  their  clinical  performance 
was  not  adequate  to  conform  to  standards  of  the  college  and  of  the  regis- 
try associations.    The  two  who  dropped  out  after  the  second  sunmer  also 
had  problems  in  clinical  adaptability  and  functions. 

Another  question  was  whether  maturity  had  anything  to  do  with  tne 
success  or  failure  of  a  student.    The  follwoing  chart  indicated  the  age 
groups  of  the  students  and  the  last  grade  point  average  they  have  re- 
corded is  figured.    4.  -hey  left  the  program,  the  last  grade  showing  was 
counted. 
■ENTERING 

AHO  PROGRAM  AHO  PROG^  ,  ^  tc^ 
  (Excludin^gT971  entering  students) 


AGE  LAST  GRADE  LAST  GRADE 

ABOVE  2.0  3EL0W2.0 


17-20  33  24 

21-23  4  5 

24  and  over  9  ^ 

These  statistics  shnw  that  there  is  no  significant  difference  in  a 
person's  age  or  n^^aturity  In  relation  to  achievement  in  the  AHO  program. 

The  American  College  Testing  (ACT)  scores  which  are  an  admission 
requirement  for  Galveston  College  were  also  reviewed.    There  is  a  stipu- 
lation that  a  person  should  make  a  9  or  above  before  he  can  be  considered 
for  the  program  without  reservations.    The  scores  for  ACT  do  not  seem  to 
inc  cate  the  future  success  or  failure  of  a  student  in  AHO.    One  factor 
is  that  ACT  tests  are  not  uniformly  administered  for  students  entering 
college  during  a  particular  year.    In  other  words,  some  students  had 
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taken  the  ACT  testing  some  fifteen  years  previous  to  Galveston  College 
entrance. 

Scores  have  ranged  from  a  5  as  high  as  25.  The  graduates  have  had 
scores  of  6  (1),  7  (2),  9  (1),  11  (!},  15  (1,,  16  (1)  ,  17  (1),  with  two 
previously  attending  col'sge  and  their  AC  scores  were  not  transferred. 

Five  students  entered  at  age  17  and  their  ACT  scores  ranged  from 
7  to  19.    Thirty-six  students  entered  at  age  18,  and  their  scores  ranged 
from  six  to  25;  15  students  entered  at  age  19  with  their  scores  from  six 
to  25;  15  students  entered  at  age  20  with  scores  from  16  to  23;  six  stu- 
dents entered  at  age  21  with  scores  from  nine  to  17;  two  22-year  olds 
entered  with  ACT  scores  from  10  to  22;  two  students  at  age  23  3ntered 
with  ACT  scores  of  10  and  21;  and  21  students  24  years  of  age  and  older 
entered  the  program  with  scores  from  five  to  20.    It  was  not  recorded 
when  these  tests  were  administered  to  these  students. 

Therefore,  the  ACT  tests  do  not  indicate  how  a  person  will  achieve 
or  fair  in  the  ^HO  program,    the  Otis  test  is  now  being  incorporated  into 
the  requirements  for  AHO  admission. 

In  order  to  ascertain  if  the  Otis  Test  has  any  relation  to  academic 
success  in  the  AHO  program,  these  tests  were  administered  at  the  close 
of  the  semester  (1971  Fall)  to  all  students.    In  checking  the  scores 
against  their  grade  point  average  fcr  the  end  of  this  semester,  the  fol- 
lowing was  determined: 

Sixty  tests  werewadministered  with  the  following  general  results 
(the  Otis  I.Q.  will  be  given  instead  of  the  Otis  score  since  other  I.O. 
tests  can  be  conoared  to  this  one.) 
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I.Q.  ^SCORING 

130  -  1 

109  -  2 

94 

127  -  1 

107  -  2 

92 

124  -  1 

106  -  2 

91 

122  -  1 

105  -  4 

90 

121  -  4 

104-1 

89 

118  -  3 

103  -  1 

88 

117  -  1 

102  -  4 

85 

116  -  1 

101  -  1 

81 

115  -  1 

100  -  3 

78 

113  -  1 

99  -  2 

77 

112  -  4 

96  -  1 

7C 

111  -  2 

95  -  2 

2 

1 

2 

1 

1 

1 

1 

2 

1 

1 

1 


In  checking  the  I.Q.  ranges,  the  students  scoring  90  and  above  gen- 
erally were  considered  doing  well  within  the  porgram.    With  a  few  excep- 
tions, those  students  scoring  below  90  had  not  made  grades  which  were 
considered  acceptable.    The  following  tables  indicate  the  I.Q.  scores  of 
siiiaents  on  scholastic  probation  or  those  having  a  cumulative  grade  average 
bfiiow  2.0  (a  C). 
Students  on  Sco  Pro  -  5 

Cumulative  Average  I-Q- 

1.6  88 

1.7  105 

14  105  (suspended) 

1.6  89 

1.7  85 
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students  with  less  2.0 

Cumulative  Average  I_q_ 
1-7  102 

1-9  121 
1.8  92 

1.7  95 

1.7  94 

Students  with  a  89  I.Q.  and  below  were  checked  for  their  cumulative 

averages.    The  findings  are  listed  below. 

Students  with  less  than  90  I.Q. 

I-Q-  I-Q-  GRADE  AVERAGE 

89  1.6  SCO  Pro 

88  1.6  Sco  Pro 

85  1.7  Sco  Pro 

81  2.2 

81  2.4 

78  2.3 

77  2.2 

75  2.0 

In  summary,  the  Otis  I.Q.  test  does  not  contain  the  indications  hoped 
for;  however,  the  test  can  help  to  indicate  to  the  interviewer  a  need  for 
counseling  if  the  student  scores  an  I.Q.  of  below  90. 

Since  the  Junior  College  programs  are  to  assist  in  the  education  of 
the  entire  community,  those  persons  who  entered  the  AHO  program  as  part 
of  Vocational  Rehabilitation  were  reviewed. 
The  findings  were: 
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STUDENTS  ON  VOCATIONAL  REHABILITATION 


In  Program 


Left  Program 


Graduated 


1968 


1969 


5 


1970 


6 


2 


1971 


TOTAL  6 


7  TOTAL 


In  Program 
2.0+  -2.0 


Out  of  Program 
-2.0  -2.0 


Those  six  students  who  are  still  in  the  program  are  maintaining  a  2.0 
grade  average  (C)  or  above.    Those  who  left  the  program  were  split  with 
five  having  less  than  a  C  average  and  2  showing  more  than  a  2.0  grade  point 
average. 

There  are  36  students  who  have  applied  for  financial  aid  through  Gal- 
veston College.    Of  these  36,  25  are  still  in  the  program,  eight  left  the 
program,  and  three  obtained  degrees. 

Studies  also  revealed  that  many  AHO  students  had  previously  attended 
college.    Therefore,  it  was  considered  that  perhaps  the  success  or  failure 
of  a  student  might  be  related    to  other  post  secondary  education.    It  does 
not. 

The  following  statistics  will  prove  this  AHO  program  can  be  mastered 
by  those  just  out  of  high  school,  and  the  program  also  seems  to  enjoy  the 
facility  of  holding  "seasoned"  college  students'  interests. 

For  clarification,  "yestrictions"  refers  to  scholastic  probation,  It 
was  noted  that  students  may  have  a  grade  average  below  a  C  (2.)  and  not  be 
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on  scholastic  probation.    Since  some  of  the  study  tracks  require  a  student 
carry  an  overall  2.0  average,  this  norm  was  used  for  study.    This  study 
lists  the  students  according  to  the  psst  secondary  education  at  Galveston 
College,  that  at  other  colleges/universities,  and  those  who  took  courses 
from  other  colleges  and  from  Galveston  College. 

PREVIOUS  COLLEGE  STUDY  BEFORE  AHO  PROGRAM 


#  entering  W/0  restrictions 

#  entering  on  Sco  Pro 

#  1971  Fall  entries 

#  entering  on  Sco  Pro  remaining  in  program 

#  entering  on  Sco  Pro  leaving  on  Sco  Pro 


49 
8 

19 
4 
4 


Total  Students 


57 


STUDENTS  ENTERING  AHO  WITH  PREVIOUS  STUDY  AT  GALVESTON  COLLEGE  -  (30) 


Students  Entering  AHO 
on  Sco  Pro  (6) 

Left  Sco  Pro  Suspended  4* 
In  on  Sco  Pro  1 
In  off  Sco  Pro  1** 


*  1971  Fall  entry  -  1 
**  Removed  after  1st  semester 


Students  Entering  AHO 
Below  2.0  (10) 

Left  Sco  Pro  4 

Left  Off  Sco  Pro  1* 

In  on  Sco  Pro  1 

In  Below  2.0  3** 

In  off  Sco  Pro  1 

*  Graduated 

**  Fall  1971  Entries  -  2 


Students  Entering  2.0 
and  above  (14)  

Left  2.0+  2* 

In  2.0+  5 

In  below  2.0  l 

Fall  1971  Students  6 


*  Graduated 
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STUDENTS  ENTERING  AHO  WITH  PREVIOUS  STUDY  AT  OTHER  COLLEGES  &  GALVESTON 


COLLEGE  (5) 


In  on  Sco  Pro 


In  off  SCO  Pro 


ERIC 


Entered  Sco  Pro  1 
Entered  no  Sco  Pro 


1 


*  1971  Entries 

STUDENTS  ENTERING  AHO  WIT '  PREVIOUS  STUDY  AT  OTHER. COLLEGES  (22) 


In  1971  Fall 

In  above  2.0 

Left  above  2.0 

Left  Sco  Pro/Suspension 


6 

8  (2*) 
1 


*  Graduated 
SCO  PRO  ENTRANCE  TO  PROGRAM 
Left  Sco-Pro/Susp.  Left  Off  Sco  Pro         In  Sco  Pro 

From  Galveston  College  5  1** 
From  other  colleges       1  1* 


In  Off  Sec  Pro 
2*** 

Total  10 


*Left  off  ScoPro  but  with  1.9  cumulative  average 
**Second  Sco  Pro 

***  Sec  Pro  removed  after  first  semester 
Summing  up  the  above  findings,  the  program  is  depicted  thusly: 

No  Previous  College    Previous  College 


Number  entering 

Number  entering  w/o  restrictions 

NuRiber  entering  w/restrictions 

Number  leaving  program  w/o  restriction: 

Number  leaving  program  w/restrictions 

Total  leaving  program 

Number  graduated 

Enrolled  students  on  Sco  Pro 

-336- 


58 
58 

6 
16 
22 
5 
2 


57 
49 

8 
6 
9 
15 
5 
2 
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No  Previous  College    Previous  Coneqe 

Number  enrolled  students  w/grade  *5  *4 

points  below  2.0 

Number  students  (Fall  1971)  14  18 

no  grades  given 

*  Includes  students  on  Sco  Pro 

Taking  the  program  by  years,  it  is  shown  that  each  year  the  percentages 
are  almost  the  same: 

1971  1970  1969  1968 


SUB 

TOTAL  SUB 

TOTAL 

SUB 

TOTAL 

SUB 

TOTAL 

N*  C** 
C 

N 

C 

C 

H 
C 

C 

H 
C 

C 

#  students 

14  19 

33  26 

22 

48 

14 

11 

23 

5 

4  9 

#  Graduated 

5 

4 

1 

#  In  Program 
above  2.0 

12 

14 

1 

1 

below  2.0 

3 

) 

) 

1 

Sco  Pro/SusPi 

2 

1 

#Left  Program 
above  2.0 

1 

2 

1 

2 

1 

1 

below  2.0 

3 

r 

1  • 

Sco  Pro/Susp. 

1 

5 

3 

7 

4 

4 

*  No  Previous  Col  lege 

*  Previous  Collage 

Study  was  also  made  into  the  ethnic  backgrounds  of  the  students  to 


determint  if  there  was  any  factors  which  might  be  involved  in  the  pursuij 

of  studies  in  the  AHO  program. 

Program  totals  for  the  years  1968-1970  entrances  are: 
Out  of  44  whites  enrolled  18^  dropped  (41%) 
Out  of  22  blacks  enrolled  115^  dropped.  (66%) 
Out  of  1£  chicano  enrolled  4  dropped.  (35%) 
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Out  of  2  other  enrolled 


dropped 


(  0%) 


Breaking  it  down  by  years,  the  statistics  are: 

CLASS  OF  1968-69 


ADD 


1st  Semester 


2nd  Semester 


1  Chicano 


ENROLLED 

4  White 
3  Black 
1  Chicano 
8  TOTAL 


2  White 

3  Black 

2  Chicano 
7  TOTAL 


DROP 
2  White 


2  TOTAL 

*1  White 
2  Black 
1  Chicano 
4  TOTAL 


GRADUATED 


♦re-entered  program 
Summer  1971 


Jst  Sumner  1  White 

1  Black  1  Black 

1  Chicano 

3  TOTAL  rrOYAr 


3rd  Semester  1  White 

1  Chicano 

2  TOTAL 


4th  Semester 


1  White 

1  Qiicanio 

2  TOTAL 


**1  Chicano 
1  TOTAL 


1  White 


1  TOTAL 


**  Incompletve  Academic/ Clinical  Work 
CLASS  OF  1969  -  70 


ADD 


1st  Semester 


ENROLLED 

13  White 
5  Black 
3  Chicano 
1  Other 

22  TOTAL 


DROP 

4  White 
2  Black 


6  TOTAL 


GRADUATED 


2nd  Semester     2  White        il  White  1  White 

3  Black  2  Black 
3  Chicano 

  1  Other  __ 

2  TOTAL        18  TOTAL  3  TOTAL 
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ADD 


1st  Suiuner 


3rd  Semester 


ENROLLED 

10  White 
1  Black 
3  Chi  can 0 
1  Other 

15  TOTAL 


9  White 

0  Black 

3  Chicano 

1  Other 
13  TOTAL 


DROP 

1  White** 
1  Black 


GRADUATED 


4th  Semester 


2nd  Summer 


5th  Semester 


"9  White 

0  Black 

3  Chicano 

1  Other 
13  TOTAL 


2  White*     4  White 
1  Chicano*  1  Chdcano 
TtSTAT-  5  TOTAL  ■ 


1  White  completed  AHO  courses  but  not  academic 
courses. 


3  White 

0  Black 

1  Chicano 
1  Other 

5  TOTAL 

2  White 
1  Chicano 
1  Other 
4  TOTAL 


1  White 


1  TOTAL 


?  White 
1  Chicano 
1  Other 
4  TOTAL 


ADD 


1st  Semester 


**  Dropped  but  re-entered  program  Summer  1971 
CLASS  OF  1970  -  71 


ENROLLED 

16  White 
12  Black 
7  Chicano 
1  Other 
36  TOTAL 


DROP 

1  White 
1  Black 


2  TOTAL 


GRADUATED 
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ADD 


ENROLLED 


DROP 


GRADUATED 


2nd  Semester 


1st  Summer 


9  White 
2  Black 
2  Chicano 

13  TOTAL 

1  White 

1  Chicano 

2  TOTAL 


24 
13 
9 
1 


White 
Black 
Chicano 
Other 


47  TOTAL 

20  White 
9  Black 
9  Chicano 
1  Other 

33  TOTAL 


5  White 
4  Black 

1  Chicano 

10  TOTAL 

2  White 
2  Black 


4  TOTAL 


CLASS  OF  1971  -  72 


ADD 


ENROLLED 


DROP 


GRADUATED 


1st  Semester 


19  White 
5  Black 
9  Chicano 

33  TOTAL 


1  Chicano 
1  TOTAL 
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In  looking  for  reasons  of  dropout  or  failure  the  other  side  of  the 
program  certainly  should  not  De  overlooked.    Since  the  AHO  program  has 
been  in  existence  20  have  made  the  Dean's  List  (semester  grade  point  aver- 
age above  3.0)  and  12  made  the  President's  List  (sem   ter  grade  point  aver- 
age   bove  3.5).    There  have  been  3  sophomore  class  presidents  and  6  mem- 
bers of  the  student  senate. 
Summaxy 

The  quality  of  students  who  are  successful  in  the  AHO  program  has 
shown  a  definite  rise.    The  students  are  entering  the  program,  not  just 
to  see  what's  in  it  for  them,  but  to  contribute  to  their  own  future  in 
the  health  care  fields.    Galveston  College  has  liberal  entrance  require- 
ments, and  the  AHO  program  only  adds  additional  stipulations  to  aid  in  stu- 
dent selection  to  obtain  those  students  who  will  hopefully  remain  in  the 
program-    Students  with  low  ACT  scores  can  achieve  a  degree.    There  is 
more  to  dedicated  motivation  than  to  brilliance  in  academics.    Neither  type 
student  should  be  denied  the  opportunity  of  the  program.    This  is  why 
individual  interviews  both  at  Galveston  College  and  by  the  AHO  faculty  are 
so  important.    Personal  contact  secp*^.  to  be  the  key.    The  other  require- 
ments tend  to  supplement  the  information  about  a  student;  however,  it  is 
these  requirements  coupled  with  personal  contact  which  helps  in  the  success- 
ful determination  of  the  eligibility  of  a  student  to  master  the  AHO  program 
of  studies. 
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CHAPTER  6 


FINANCING 


The  Associated  Health  Occupations  program  received  its  funding 
through  the  Texas  Education  Agency  (contact  hour  allocations),  through 
Galveston  College  (facilities  and  faculty)  and  The  University  of  Texas 
Medical  Branch  (facilities  and  faculty). 

Student  Contact  Hours 

Financing  from  the  Texas  Education  Agency  for  the  AHO  program  has 
come  through  the  student  contact  hours.    They  are  defined  by  the  TEA 
as  "one  hour  in  w^iich  a  student  has  contact  with  an  instructor.  Lecture 
and  laboratory  hours  are  counted  in  the  same  manner." 


Because  this  funding  comes  from  the  number  Af  students  in  the  program, 
a  problem   arises  if  there  is  a  high  drop-out  rate.    Since  students 
cannot  enter  the  program  after  the  spring  semester  of  the  freshman  year 
(only  on  special  instances),  the  funding  for  the  program  for  the  sophomore 
year  is  established  and  any  change  would  be  to  lessen  the  funding  when 
drop-outs  occur.    For  this  reason  alone  it  is  imperative  that  students 
who  enter  this  program  do  so  out  of  dedication  and  a  desire  to  stay  with 
it.    This  is  why  the  individual  counseling  both  by  college  counselors  and 
by  the  Department  Chairman  for  AHO  is  so  important.    Students  are  not 
"kept  in''  the  program  to  make  the  contact  hours,  however.    But  it  can  be 
a  source  of  concern  for  a  new  AHO  program  in  another  college  and  should 
be  anticipated  as  possible  decreased  revenue  from  the  beginning  of  the  year. 
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History 

It  would  be  difficult  to  compute  the  monetary  contributions  made  by 
both  educational  institutions  from  the  beginning.  Both  do  not  care  to  do  so, 
simply  because  this  program  is  a  cooperative  erfort  by  both  institutions 
to  graduate  trained  workers  in  health  occupations. 

As  stated  earlier,  the  students  receive  education  both  at  Galveston 
College  and  The  Medical  Branch.    This  will  continue  to  be;  however,  the 
amount  of  time  spent  at  Galveston  College  is  increasing.    This  is  because 
of  a  building  program  which  will  permit  the  students  to  find  classroom 
space  at  the  college  for  courses  previously  conducted  at  The  Medical  Branch. 

In  much  the  same  way  the  faculty  has  been  developed.    The  first 
semester  of  the  program  there  was  no  paid  instructor-coordinator  for  AHO. 
Galveston  College  had  agreed  to  contribute  monies  toward  the  employment 
of  UTMB  personnel  in  this  position  whose  responsibility  would  be  to 
establish  the  AHO  programs. 

In  the  spring  of  1969  The  Medical  Branch  hired  J.  Laurence  Cantwell , 
with  the  concurrence  of  Galveston  College,  who  was  appointed  to  the  staff 
of  the  Vice  President  of  Health  Services.    He  was  also  provided  a  faculty 
appointment  within  The  University  of  Texas  Medical  Branch  School  of  Allied 
Health  Sciences.    At  that  point,  the  AHS  school  was  furnishing  physical 
facilities  and  equipment  unique  to  the  AHO  educational  programs;  support 
personnel,  such  as  administrative,  budgetary,  and  clerical;  lecturers  for 
AHO  courses;  and  needed  supplies.    This  w??;  deemed  appropriate  and  necessary 
since  there  was  no  sizeable  budget  available  from  the  new  college  tc  equip 
and  staff  the  complex  program  from  the  onset. 
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In  July  of  1969,  a  memorandum  of  agreement  between  Galveston  College 
and  The  Medical  Branch  was  signed  in  which  Galveston  College  paid  for 
twenty-five  (25)  percent  of  the  instructor-coordinator's  salary. 

The  memorandum  of  agreement  was  again  signed  in  September,  1970,  with 
Galveston  College  reimbursing  The  Medical  Branch  for  ninety  (90)  per  cent 
of  the  annual  salary  of  the  instructor-coordinator.    This  was  paid  on  a 
monthly  basis  into  a  special  account. 

Since  no  precedent  had  yet  been  set.  this  funding  was  mutually  submitted 
to  the  TEA  for  a  formal  statement. 

In  October  of  1970,  the  Texas  Education  Agency  sent  Galveston  College 
the  following  letter  concerning  contracting  for  instruction  with  The 
Medical  Branch. . . 

It  is  permissible  for  you  to  contract  with  the  University  to  provide 
instruction  in  your  Associated  Health  courses.    This  contractual  ar- 
rangement will  be  in  lieu  of  having  the  instructors  on  your  payroll. 
A  copy  of  your  contract  with  the  University  should  be  kept  on  file  in 
your  Business  Office. 

All  instructors  teaching  on  this  contracted  basis  must  meet  the  re- 
quirements for  occupational  teachers  as  outlined  in  the  Post  Secondary 
Guide.    They  must  be  subject  to  supervision  by  appropriate  Galveston 
College  officials. 

A  new  letter  of  memorandum  of  agreenent  was  signed  for  the  AHO  program 
for  .he  period  of  one  year,  renewable  every  four  months.    This  first 
agreement  was  for  January  1,  1970,  through  April  30,  1970. 

Galveston  College  would  reimbuse  the  Medical  Branch  for  services  of 
instructional  personnel,  as  follows: 

Four  months  salary  computed  on  the  basis  of  75%  of  the  annual  salary 
for  the  Technical  Director  for  Occupational  Therapy  Assistants 

Four  months  salary  computed  on  the  basis  of  50%  of  the  annual  salary 
for  the  Technical  Director  for  Education  of  Radiologic  Technology 
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studer  ts • 


Four  months  salary  computed  on  the  basis  of  20%  of  the  annual  salary 
of  the  Technical  Director  for  Community  Health  Worker. 

Four  months  salary  computed  on  the  basis  of  20%  of  the  annual  salary 
of  the  Technical  Director  of  Education  for  Physical  Therapy  Assistants. 

These  technical  directors  were  employees  of  The  Medical  Branch  who  had 
been  uti'^izing  part  of  their  time  in  training  the  AH 0  students.  Some  were 
involved  in  teaching  the  students  in  the  School  of  Allied  Health  Sciences 
while  others  were  technical    directors  for  education  within  The  Medical 
Branch  clinical  departments. 

In  August  of  1971 ,  a  new  memorandum  of  agreement  was  signed  with 
additions  to  the  faculty: 


Salaries  of  AHO  employees  paid  100%  by  Galveston  College  are  paid 
directly  from  the  college  and  not  through  reimbursement  to  The  Medical 
Branch. 

In  January  of  1972,  another  addition  was  made  to  the  Galveston  College 
faculty.    This  was  the  position  of  Core  Subjects  Instructor,  who  is  paid 
solely  by  the  College. 

A  part-time  typist   in  AHO   is  also  funded  through  Galveston  College. 
Her  time  is  divided  between  this  program  and  the  Vocational  Nursing  Program. 


%  of  effort  paid  by 
Galveston  College 


Department  Chairman 


Technical  Director  for 
Radiologic  Technology 
Occupational  Therapy  Assistant 
Physical  Therapy  Assistant 
Inhalation  Therapy 


75 
75 
20 
50 
75 


Instructor  of  Radiologic  Technology 
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Facilities  at  The  Medical  Branch  have  been  utilize^^  iching 
of  all  AHO  courses.    This  was  because  of  available  at 
The  Medical  Branch.    Also,  many  of  the  volunteer  faculty  or  guest  lecturers 
were  from  The  Medical  Branch  which  facilitiated  their  being  able  to  speak 
to  the  students. 

Because  of  increasing  classroom  space  at  Galveston  College,  the  plan 
is  to  conduct  the  first  semester  AHO  courses  mainly    at  The  Medical  Branch 
because  of  the  specialized  clerkships,  and  eventually  to  conduct  all  AHO 
courses  the  second  semester  of  the  freshman  year  at  Galveston  College  when 
space  is  made  available. 

The  sophomore  year  students  would  attend  classes  wherever  their  study 
track  would  designate.    For  example,  students  in  radiologic  technology 
would  meet  for  lectures  and  refinement  of  techniques  in  the  new  facility 
at  Galveston  College  which  is  currently  being  designed.    This  will  be  a 
fully-equipped  X-ray  room  which  the  students  could  use  for  practice.  The 
diagnostic  rooms  at  The  Medical  Branch  would  then  be  kept  clear  for  patients 
and  not  tied  up  for  instruction. 

It  is  gratifying  to  note  that  The  Medical  Branch  will  continue  to 
furnish  the  needed  equipment  and  faculty,  with  Galveston  College  able  to 
plan  and  equip  classrooms  and  laboratory  facilities  when    funds  become 
available.    The  main  concern  of  Galveston  College  is  that  the  College  can 
eventually  provide  the  faculty  and  laboratory  areas  for  training  so  that 
the  professionals  at  The  Medical  Branch  would  have  more  time  to  devote  , to 
patient  care  and  have  less  time  to  involve  equipment  for  training  purpos.es. 
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Dual  Faculty  Salaries 

Perhaps  the  funding  of  salaries  for  one  individual  from  two  sources  se  ms 
cumbersome.  From  the  beginning  of  the  program,  this  cooperative  situation 
has  had  its  merits. 

Having  a  percentage  of  the  salaries  of  the  Department  Chairman  and  the 
Technical  Director  paid  hy  the  medical  facility,  these  individuals  are 
accepted  as  part  of  the  facility  and  not  as  "outsiders'".    They  are  able 
to  participate  in  the  administration  of  the  departments,  can  attend 
meetings,  and  have  a  better  knowledge  of  the  problems  and  assets  of  the 
departments  they  are  assigned. 

Scheduling  of  students  into  the  clinical  setting  seems  to  be  the 
largest  headache  since  it  means  juggling  between  the  hours  the  students 
can  be  there  and  the  hours  the  qualified  professionals  are  able  to 
devote  to  the  students  both  in  clinical  time  and  in  lectures.  Also, 
technique    training  in  some  study  tracks  will  require  using  equipment 
without  patients  and  therefore  keeping  an  area  from  being  utilized  by 
the  medical  staff.    Therefore,  the  Technical  Director  and  Galveston 
College  Department  Chairman  who  are  employed  by  the  medical  facility 
are  better  able  to  understand  these  situations  and  to  adjust  programs. 
Note:    This  situatior    can  only  be  realized  if  there  is  complete 
cooperation  between  the  College  and  the  medical  facility. 

Volunteer  Faculty 

Much  must  be  said  about  these  individuals  at  T^g  Medical  Branch  who 
without  salary  supplement  have  consented  to  utilize  part  of  their  time  in 
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the  education  of  AHO  students.    Of  course,  again,  this  is  the  cooperation 
which  is  necessary  between  the  institutions.    Wherever  possible,  Galveston 
College  is  paying  percentages  of  the  salaries  of    'ne  Technical  Directors. 
But  the  others,  the  professionals  who  lectu'    anc       p  the  students  in  the 
clinics,  they  are  not  now  reimbursed  for  their  efforts.    It  is  desirable 
that  they  could  be  compensated,  but  until  that  time,  these  people  serve  as 
volunteer  faculty.    All  of  them,  however,  are  carefully  screened  by  the 
AHO  Technical  Directors  and  are  qualified  to  teach  the  students  according 
to  Texas  Education  Agency  Standards. 

Sample  Memorandum  of  Agreement 

The  following  is  a  suggested  memorandum  of  agreement  which  a  college 
and  medical  facility  could  utilize  as  a  guide  for  entering  into  a  similar 
contract: 

MEMORANDUM  OF  AGREEMENT 

This  agreement  is  made  by  and  between    College, 

 (city  and  state)  and      (medical  facility  (city  and  state), 

hereinafter  referred  to  as  the  Affiliating  Agency,  for  the  purpose  of  con- 
ducting the       (name  of  program)    .    This  agreement  is  sub- 
ject to  review  annually,  and  is  automatically   renewable  unless  either 
party  requests  a  change: 

It  is  mutually  agreed  between  the  Affiliating  Agency  and   

College  that  faculty  and  students  of  the  Department  of  Associated  Health 
Occupations  of   College  may  utilize  the  various  depart- 

ments and  units  of  the  Affiliating  Agency  for  instructions  and  clinical 
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experiences  to  meet  the  objectives  of  the  curriculum  for  the  Associated 

Health  Occupations  program,  as  set  forth  in  the   College 

catalogue,  subject  to  the  following  provisions: 

1.  The  Affiliating  Agency  will  provide  quai-^'fied  instructional  per- 
sonnel who  meet  the  requirements  of  ^  bou.      .Policies  as  defined  in 
  of  the  College  Staff  and  Faculty  Hand- 
book, and  the  standards  outlined  in  the  Guide  for  Occupational  and 
Technical  Education  in  Post  Secondary  Institutions  in  Texas,  Texas  Educa- 
tion Agency,  Austin,  Texas,  Series  3230,  "Qualifications  of  Teachers  of 
Health  Occupations."    For  these  instructors,  the  Cha^^man,  Department  of 

Associated  Health  Occupations,  as  approved  by  the  Board  of  Regents,   

 College,  shall  be  responsible  to  the  Dean,  Division  of  Occupa- 
tional Education,   College,  for  those  areas    affecting  the 

Associate  in  Applied  Science  Degree  program.    The  Chairman  shall  consult 
and  coordinate  with  the  directors,  department  heads,  and  supervisors  of 
the  Affiliating  Agency,  as  to  specific  areas,  dates,  and  hours  for 
instructional  purposes,  and  will  assure  compliance  with  rules  and  reg- 
ulations governing  student  and  faculty  affiliate  relationships  with  the 
Affiliating  Agency's  procedures  manual. 

2.  The  Affiliating  Agency,  will,  for  the  consideration  of  one 
dollar  ($1.00)  per  annum  provide  classroom,  laboratory,  and  office 
space,  and  furniture  required  for  the  operation  of  the  Associated  Health 
Occupations  Program  at  the  site  of  the  Affiliating  Agency. 

3.   College  will  provide  fundr.  for  instructional 

services  as  outlined  in  separate  memorandums  of  agreement,  negotiated 
annually,  between  College  and  the  Affiliating  Agency. 
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4-  College  will  provide  necessary  equipment 

for  conducting  of  the  didactic  portion  of  the  program  for  Associated 
Health  Occupations. 

5-   College  will  provide  clerical  personnel  for 

the  program. 

  COLLEGE 

By:  

Hresident 

(NAME  OF  AFFILIATING  AGENCY) 
By:  
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The  instructional  nnaterial  provided  in  this  manual  has 
been  designed  to  offer  guidance  to  those  individuals  engaged  in 
manpower  planning  for  certain  segments  of  the  water  pollution 
control  field.  A  preliminary  version  of  this  material  was  used  in 
a  series  of  three  workshops  sponsored  by  the  Office  of  Water 
Programs  (OWP).  Representatives  of  federal,  state,  and  local 
water  pollution  control  agencies  attended  these  workshops,  as 
did  representatives  of  federal  and  state  offices  of  labor  and  of 
education.  The  reactions  of  the  participants  in  these  workshops 
to  the  preliminary  material  were  solicited,  as  were  their  sugges- 
tions for  improvement.  Many  of  these  suggestions  have  been 
included  in  the  current  version  of  this  manpower  planning 
manual. 

This  manual  has  been  written  because  of  the  importance 
attached  to  manpower  planning  by  OWP.  The  manpower  de- 
velopment staff  within  OWP  recognizes  that  manpower  is  a  vital 
factor  in  the  accomplishment  of  national  water  pollution  con- 
trol objectives.  The  effectiveness  and  economy  with  which 
wastewater  treatment  plants  and  collection  systems  are  de- 
signed, constructed,  and  operated  are  depend.ent  upon  the  avail- 
ability of  qualified  personnel  to  the  public  and  private  organiza- 
tions responsible  for  these  functions.  Because  of  the  recognition 
of  the  importance  of  manpower,  OWP  has  established  a  man- 
power planning  program  whose  objective  is  to  satisfy  the  basic 
objective  of  manpower  planning  and  to  ensure  that  the  neces- 
sary trained  manpower  is  available  at  the  time  and  place  re- 
quired. The  basic  components  of  OWP's  manpower  planning 
program  are  the  development  of  a  forecasting  process  by  which 
manpower  needs  can  be  determined  and  the  development  of 
action  programs  by  which  the  projected  needs  nnay  be  satisfied. 
The  forecasting  process  consists  of  the  following  elements:  the 


ERIC 


vi 


developmep  of  planning  tools,  the  determination  of  manpower 
and  training  requirements,  the  determination  of  manpower 
training  supply,  and  the  identification  of  imbalances  between 
supply  and  demand.  The  basic  function  of  the  action  programs 
of  manpower  planning  is  to  Jevelop  programs  aimed  at  recruit- 
ing, retaining,  and  utilizing  manpower  and  to  develop  programs 
to  provide  adequate  training  for  new  and  current  employees  in 
the  water  pollution  control  field.  This  manual  represents  an 
initial  and  important  step  in  satisfying  the  objectives  of  the 
manpower  planning  program. 

One  of  the  objectives  of  the  manpower  planning  program 
within  OWP  is  the  establishing  of  a  manpower  planning  capa- 
bility at  the  state  level  for  all  manpower  issues  related  to  water 
pollution  control.  This  is  not  an  immediate  objective,  however, 
and  a  less  comprehensive  manpower  planning  capability  is  being 
sought  during  the  initial  phases  of  OWP's  program.  For  this 
reason  the  scope  of  this  manual  has  been  limited  to  a  consider- 
ation of  manpower  planning  for  that  segment  of  the  water  pol- 
lution control  field  whose  manpower  needs  have  been  given  first 
priority  by  OWP:  municipal  wastewater  treatment  plants. 

To  satisfy  the  various  manpower  objectives  in  water  pol- 
lution control  in  general  and  for  wastewater  treatment  plants  in 
particular,  local,  state,  and  federal  cooperation  will  be  required. 
Recognizing  the  value  of  such  cooperation,  OWP  has  proceeded 
in  its  strategy  of  developing  a  manpower  planning  capability  on 
the  premise  that  the  ultimate  responsibility  for  obtaining  the 
necessary  manpower  resides  with  that  organization  needing  the 
manpower,  whether  it  be  a  state  or  local  entity.  The  federal 
government,  however,  can  perform  certain  common  and  de- 
velopmental-type functions  more  effectively  and  economically 
than  can  individual  states  and  cities.  Futhermore,  it  is  felt  that 
water  pollution  control  manpower  planning  cannot  be  done  in- 
dependent of  the  many  manpower  programs  sponsored  by  the 
federal  government,  which,  of  course,  require  the  participation 
of  other  federal  agencies.  The  development  of  this  manual  falls 
within  one  of  those  areas  where  it  is  felt  that  the  resojrces  of 
the  federal  government  are  most  effectively  and  efficiently 
allocated. 

Responsibility  for  overseeing  the  construction,  operation, 
and  maintenance  of  municipal  wastewater  treatment  plants  is 
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usually  a  state  function.  The  training  and  certification  of  the 
manpower  employed  in  these  municipal  plants  are  also  a  state 
function  most  usually  performed  by  the  state  water  pollution 
control  agencies.  The  primary  focus  in  designing  this  manual  has 
been  directed  therefore  to  that  person  in  a  state  agency  who  has 
the  responsibility  for  planning  the  manpower  and  training  re- 
quirements of  municipal  wastewater  treatment  plants.  This  per- 
son may  or  may  not  be  employed  by  the  state  water  pollution 
control  agency.  For  example,  such  a  person  may  in  fact  work  in 
a  state  or  local  manpower  planning  council,  the  state  employ- 
ment security  office,  or  a  state  environmental  protection  agency. 

Because  of  the  possible  diversity  in  the  backgrounds  of 
those  engaged  in  manpower  planuing  for  municipal  wastewater 
treatment  plants,  the  instructional  material  in  this  manual  has 
been  prepared  and  organized  to  meet  five  general  objectives: 

(1)  To  review  the  general  principles  and  practices  of 
manpower  planning 

(2)  To  review  the  development  of  the  nation's  water 
pollution  control  program  and  the  need  for  ^  -^-ys- 
tematic  effort  in  water  pollution  control,  partic- 
ularly at  the  municipal  level 

(3)  To  examine  the  educational  and  manpower  develop- 
ment resources  that  are  available  for  use  by  the 
water  pollution  control  field 

(4)  To  provide  instruction  in  manpower  planning  for 
use  in  planning  manpower  needs  of  municipal 
wastewater  treatment  plants 

(5)  To  organize  in  a  workbook  format  a  series  of  steps 
that  draws  upon  the  above  information  and  applies 
it  directly  to  manpower  planning  for  municipal 
wastewater  treatment  plants 

The  information  presented  in  meeting  the  five  objectives 
has  been  organized  into  five  separate  chapters.  It  should  be 
noted  that  the  instructional  material  will  move  from  the  genera! 
to  the  specific.  This  style  was  followed  to  permit  use  of  this 
manual  by  persons  employed  both  in  and  out  of  the  water 
pollution  field. 
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CHAPTER  ONE 

PRINCIPLES  AND  PRACTICES  IN  MANPOWER  PLANNING 

Though  the  primary  user  of  this  manual  might  be  a 
specialist  in  planning  to  meet  state  and  local  needs  for  personnel 
in  water  quality  activities,  he  will  undoubtedly  perform  his 
functions  more  effectively  as  he  becomes  a  part  of  a  new  and 
growing  profession  involved  in  a  wide  variety  of  activities  but 
using  a  common  set  of  tools  toward  accomplishing  a  similar  set 
of  objectives— the  profession  of  manpower  planner.  In  this 
chapter  we  identify  the  various  levels  and  types  of  manpower 
planning  and  review  those  steps  generally  followed  in  what  we 
refer  to  as  specialized  or  micro-manpower  planning— that  form 
of  manpower  planning  closest  to  the  assignment  of  the  state 
water  pollution  control  manpower  planner. 

A.  Typology  and  Experience  in  Manpower  Planning 

No  single  concern  has  more  generally  permeated  the  full 
range  of  economic  and  social  activites  throughout  the  world 
over  the  past  two  decades  than  the  concern  for  manpower  as  a 
human  resource.  There  are  many  reasons  for  this  concern. 
Government  policies  aimed  at  maintaining  or  achieving  full  em- 
ployment have  become  a  political  imperative  in  every  industrial 
democracy.  In  an  industrial  society  the  majority  are  dependent 
upon  wage  and  salary  income,  while  in  a  democratic  society  the 
majority  will  demand  that  the  government  meet  those  needs 
they  cannot  meet  themselves.  Job  creation  is  high  on  the  list  of 
such  needs.  In  addition,  because  inflation  is  a  major  obstacle  to 
full  employment,  nations  pursuing  the  goal  of  inflation  control 
must  train  and  upgrade  their  workers  and  improve  their  labor 
markets  to  reduce  the  inflationary  impact  of  government 
employment  policy.  As  advanced  societies  meet  more  and  more 
of  their  basic  needs  for  goods,  the  emphasis  of  consumer 
demand  shifts  toward  the  more  labor-intensive  services.  In  the 
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capital-goods  sector,  the  technology  becomes  more  developed 
and  requires  more  advanced  human  inputs  from  trained  minds 
and  hands.  Warfare  tends  to  demand  and  absorb  the  best  techni- 
cal manpower.  With  more  and  more  people  living  closer  and 
closer  together,  served  by  more  and  more  technology,  the  com- 
plexities of  life  demand  more  human  effort  In  planning,  control, 
and  remediation.  Meantime,  those  countries  in  search  of 
modernity  must  pursue  the  same  excellence  in  human  resources, 
leaping  over  those  years  when  concern  with  the  development  of 
capital  and  natural  resources  was  dominant. 

To  show  the  universality  of  national  manpower  planning, 
a  discussion  of  a  few  international  examples  will  be  enlighten^ 
ing.  The  nature  and  objectives  of  the  economic  .and  political 
environments  in  which  manpower  planning  occurs  differ  widely 
among  countries,  depending  on  national  goals  and  priorities. 
The  manpower  policies  that  are  developed  in  such  countries  will 
reflect  those  differences. 

Manpower  planning  in  Western  and  Northern  Europe  is 
similar  to  that  in  the  United  States  in  having  as  its  major  ob- 
jective the  social  welfare  of  wage-earning  families.  Subsidiary, 
but  important  to  this  objective,  is  the  reduction  in  inflationary 
pressure  induced  by  a  policy  of  maintaining  full  employment. 
The  immediate  goal  of  such  planning  is  to  provide  a  job  for  all 
who  desire  it-a  goal  made  possible  by  the  rise  of  the  working 
class  to  political  power.  The  need  for  adopting  such  a  goal 
comes  about  in  part  because  of  maladjustments  existing  in  the 
marketplace  for  which  corrections  must  be  made.  The  achieving 
of  this  goal  is  made  easier  by  the  small  size,  population 
homogeneity,  ideological  commitment,  and  low  birthrate  of  the 
countries  involved. 

The  objective  of  Soviet  manpower  planning  is  the  effi- 
cient use  of  a  scarce  economic  resource-manpower— and  is  an 
integral  part  of  the  national  economic  plan.  The  U.S.S.R.  faces 
labor  shortages  because  of  the  great  population  losses  during 
World  War  II,  yet  its  economic  development  plans  require  dis- 
persal of  population  and  manpower  over  a  vast  expanse  of  terri 
tory.  Soviet  policies  provide  incentives  for  workers  to  move  to 
undesirable  locations  and  to  work  at  "productive"  (goods- 
producing)  rather  than  "unproductive"  (service)  jobs.  Despite 
its  reputation  for  arbitrariness,  the  Soviet  Union  seems  to  have 
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given  up  most  of  the  various  forms  of  compulsion  it  once  used 
and  now  relies  primarily  on  monetary  incentives,  though  com- 
pulsion remains  as  the  ultimate  tool  of  manpower  policy  and  is 
used  when  needed. 

Japanese  manpower  planning  is  dedicated  to  the  maxi- 
mum utilization  of  the  labor  force  vid  is  made  necessary  by  the 
existence  of  rapid  economic  growth,  a  reduced  birthrate  (in- 
duced by  a  vigorous  program  of  birth  control),  and  a  paternalis- 
tic employment  system.  Numerous  policies  and  programs  have 
been  instituted  to  increase  the  labor  force  through  increased 
participation  of  women,  older  workers,  and  rural  residents. 

In  contrast  to  these  activities  in  developed  countries,  the 
developing  agrarian  nations  find  themselves  in  the  quandary  of 
too  few  educated  and  trained  workers  and  too  many  unedu- 
cated and  untrained  citizens.  Their  manpower  plans  usually  con- 
tain prograrris  for  the  development  of  rudimentary  school  sys- 
tems designed  to  increase  literacy  and  programs  to  either  send 
their  nationals  abroad  for  certain  education  or  training  or  to  . 
attract  citizens  from  other  countries  to  provide  the  needed 
initial  cadre  of  entrepreneurs,  managers,  engineers,  technicians, 
and  teachers. 

Three  types  and  levels  of  manpower  planning  have  • 
emerged  within  the  United  States:  (1)  national  macro-man- 
power planning  to  determine  the  levels  of  economic  growth 
necessary  to  achieve  employment  targets  or  to  fill  the  human 
resource  needs  for  meeting  national  goals,  (2)  national  man- 
power program  planning  for  administration  of  programs  de- 
signed to  remedy  the  problems  of  special  groups  of  persons,  and 
(3)  micro-manpower  planning  for  the  specialized  needs  of 
private  business  firms,  employer  associations,  employee  associa- 
tions, and  public  agencies.  Examples  of  each  v^ill  better  illus- 
trate the  role  and  techniques  of  the  manpower  planner  in 

modern  society.. 

* 

B.  National  Macro-manpower  Planning 

An  oversimplified  version  of  national  macro-manpower 
planning  would  include:  (1)  forecasting  the  size  of  the  labor 
force  in  the  following  year,  (2)  estimating  the  level  of  economic 
production  (gross  national  product  (GNP))  likely  to  occur  with- 
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out  policy  measure  changes,  (3)  estimating  the  level  of  employ- 
ment likely  to  be  generated  by  that  GNP,  (4)  deciding  upon  an 
employment  target,  and  (5)  devising  policies,  consistent  with 
other  economic  and  social  goals,  to  reach  that  target. 

To  illustrate  these  five  steps  we  introduce  a  simple 
example.  Let  us  assume  that  the  size  of  the  labor  force  (those 
employed  plus  those  seeking  employment)  next  year  is  to  be 
90.5  million  persons.  Let  us  now  suppose  that  the  estimate  of 
the  GNP  next  year  is  $1,100  billion  and  that  this  level  of  GNP 
will  generate  employment  of  85.1  million  persons  which  is  94 
percent  of  the  projected  labor  force,  if  it  were  now  assumed 
that  96  percent  employment  of  the  labor  force  is  the  optimal 
employment  level,  meaning  employment  for  86.9  million,  an 
unemployment  gap  of  1 .4  million  people  would  exist,  and  steps 
would  then  have  to  be  taken  to  eliminate  this  gap.  These  steps 
might  include  government  fiscal  and/or  monetary  policies  that 
involve  the  national  government's  power  to  tax,  spend,  and 
regulate  the  supply  of  monev  and  credit.  In  instituting  such 
policies,  other  national  goals  must  be  taken  into  consideration, 
such  as  price  stability  and  personal  freedom. 

While  the  primary  tools  used  in  reaching  the  target  of  full 
employment  are  such  items  as  expenditures,  tax,  and  monetary 
variables,  there  is  growing  interest  (though  not  as  yet  much 
skill)  in  using  education,  manpower  training,  and  the  various 
labor  market  measures  as  anti-inflation  devices  to  assist  in  reach- 
ing macro-manpower  planning  goals.  It  is  now  generally  con- 
ceded that  the  U.S.  economy  could  attain  any  level  of  employ- 
ment it  wanted  if  it  could  just  learn  to  do  so  without  inflation. 

While  macro-manpower  planning  may  seem  removed 
from  the  operations  of  other  manpower  planners,  the  ease  or 
difficulty  with  which  other  manpower  planners  are  able  to 
accomplish  their  work  will  be  affected  by  macro-manpower 
successes  or  failures.  It  would  seem,  therefore,  that  other  man- 
power planners  must  become  familiar  and  conversant  with  what 
is  taking  place  with  manpower  issues  at  the  macro  level.  A  start 
in  providing  material  pursuant  to  this  end  is  found  in  some  of 
the  remaining  sections  of  this  chapter  and  also  in  Chapter 
Three. 
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C.  Nationai  Manpower  Program  Planning 

During  the  1950s  manpower  policies  and  programs  in  the 
United  States  concentrated  on  producing  a  supply  of  highly 
educated  scientists  and  engineers  devoted  to  keeping  ahead  of 
the  Soviet  Union  in  the  arms  and  space  races.  Persistently  rising 
levels  of  unemployment  during  the  late  1950s  and  the  explosive 
race  issues  of  then  and  the  early  1960s  turned  attention  to  new 
issues.  Alleviating  the  competitive  handicaps  of  those  persons  in 
or  entering  into  the  labor  market,  who  were  unable  to  obtain 
adequate  empl'oyment  and  earnings,  became  the  dominant 
objective  of  manpower  policies  in  the  1960s.  In  the  1970s,  with 
the  general  level  of  unemployment  rising,  concern  began  to  be 
expressed  for  other  groups,  such  as  unemployed  aerospace 
workers  and  returning  veterans. 

/.  Emergence  of  National  Manpower  Programs 

A  lonv]  series  of  programs  has  emerged  in  an  attempt  to 
meet  these  needs.  The  Manpower  Development  and  Training 
Act;  the  Economic  Opportunity  Act,  with  its  Neighborhood 
Youth  Corps^  Job  Corps,  Operation  Mainstream,  and  New 
Careers  Program;  JOBS;  and  the  Work  Incentive  (WIN)  program 
to  rehabilitate  welfare  recipients  and  the  Concentrated  Employ- 
ment Program  (CEP)  to  bring  together  all  manpower  programs 
in  a  concentrated  area  comprise  the  more  important  ones.  The 
most  recent  is  the  Emergency  Employment  Act  (EEA)  of  1971, 
also  known  as  PEP  (for  public  employment  programs),  which 
seeks  to  employ  the  unemployed  in  public  sector  service  jobs 
during  the  current  recession  (1971-72). 

This  variety  of  categorical  programs— all  (except  for  the 
last  mentioned)  aimed  at  essentially  the  same  disadvantaged 
target  groups  but  having  different  administering  agencies;  fund- 
ing procedures;  eligibility  requirements;  levels  of  federal,  state, 
and  local  authority';  and  mixes  of  services— was  confusing  and 
hard  to  administer.  National  policy  making  tended  toward  uni- 
form program  directives  regardless  of  local  situations.  Categori- 
cal programs  required  enrollees  to  fit  program  requirements  in 
order  to  receive  available  services,  rather  than  having  a  package 
of  services  tailored  to  individual  needs. 
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Policy  makers  were  never  able  to  make  up  their  minds 
whether  the  basic  obstacles  to  adequate  employment  and  in- 
come for  so  many  were  the  individual's  lack  of  qualifications 
and  motivation  or  institutionalized  discrimination  in  the  hiring 
process.  For  policy,  the  answer  made  all  the  difference.  Some 
programs  leaned  one  way  and  some  the  other.  Most  assumed 
that  the  tndiviuual,  rather  than  the  institutions  had  to  change. 
But  increasingly  we  are  becoming  aware  that  there  are  institu- 
tional barriers  requiring  institutional  reform. 

2.  Cooperative  Area  Manpower  Planning  System 

The  Cooperative  Area  Manpower  Planning  System 
(CAMPS)  was  created  in  an  attempt  to  coordinate  all  of  the 
agencies  and  programs.  Representatives  of  each  agency  involved 
in  funding  and  administering  manpower  programs  in  a  state  or 
major  metropolitan  area  met,  explored  state  or  local  employ- 
ment problems,  identified  target  groups,  and  informed  each 
other  of  their  plans.  This  cooperation  was,  however,  a  case  of 
equals  working  with  equals  with  no  one  having  authority  lo 
reallocate  funds  across  prograrri  lines  if  one  program  should 
seem  better  adapted  to  the  current  or  local  situation  than 
another. 

In  each  state,  the  Employment  Service  (ES)  was  to  pro- 
vide the  leadership  but  include  all  agencies  involved  in  man- 
power programs.  Each  state  was  to  draft  a  state  p!an  for  the 
delivery  of  manpower  services.  As  the  system  expanded,  OEO, 
the  Departments  of  Commerce,  Housing  and  Urban  Develop- 
ment, Agriculture,  and  Defense  along  with  the  Civil  Service 
Commission  became  signatories  to  the  interagency  guidelines 
setting  up  CAMPS  in  the  spring  of  1967.  In  1971,  EPA  was 
added  as  a  signatory. 

The  system  was  to  include  regional,  state,  and  local 
CAMPS  committees.  The  local  committees  were  to  draw  up 
their  plans,  under  federally  issued  guidelines,  to  be  forwarded  to 
the  states  and  there  consolidated  in  state  plans  to  be  forwarded 
for  regional  approval.  Individual  agencies  maintained  the  power 
of  final  approval  of  their  individual  programs. 

While  CAMPS  has  been  far  from  perfectly  effective,  it 
established  a  mechanism  for  communication  among  agencies 
providing  manpower  and  manpower-related  services,  and  it 
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pointed  to  the  need  for  more  power  through  control  of  funding 
if  it  v  IS  to  be  an  effective  planning  agency.  The  U.S.  Depart- 
ment Labor  (DOL)  has  continued  to  be  the  primary  advo- 
cate and  user  of  CAMPS,  with  most  of  the  other  agencies  pro- 
viding varying  degrees  of  resistance  or  acceptance. 

Probably  the  most  effective  use  of  CAMPS  as  a  planning 
device  has  been  with  Manpower  Development  and  Training 
(MDT).  Of  the  money  allotted  to  MDT  by  Congress,  Washing- 
ton retains  20  percent  to  be  used  for  national  projects  to  meet 
critical  national  needs.  The  remaining  80  percent  is  made  avail- 
able to  the  states.  Of  that  80  percent,  20  percent  has  been 
available  to  be  spent  by  the  states  in  accordance  with  their 
approved  CAMPS  plans  but  without  specific  regional  approval. 
The  remaining  80  percent  of  state-allocated  money  can  be  spent 
only  on  project-by-project  approval  of  the  regional  officials. 

J.  The  Emergence  of  State  and  Area  Manpower  Planning 
Councils 

Frustrated  by  the  details  of  administering  programs  under 
the  restrictions  of  federal  guidelines,  a  few  governors  and 
mayors  began  to  play  a  stronger  role.  Some  were  irritated  by 
the  fact  that  federal  manpower  funds  tended  to  bypass  them  in 
going  directly  to  either  autonomous  state  education  and  em- 
ployment service  agencies  or  to  quasi-private  community  action 
agencies  operating  at  the  local  level.  Through  legislation  or 
executive  order,  a  few  governors  and  mayors  began  to  intervene 
with  their  own  staffs  and  organizations.  Examples  of  such 
organizations  are  New  York's  Human  Resources  Administra- 
tion, Utah's  State  Manpower  Planning  Council,  and  California's 
Department  of  Human  Resource  Development.  Within  whatever 
discretion  was  available  under  federal  law,  they  wanted  to  shape 
manpower  programs  to  fit  local,  political,  and  economic  needs. 

DOL  has  become  increasingly  aware  of  the  objective  need 
and  political  pressure  to  decentralize  more  manpower  policy 
decision  making  to  the  regional,  state,  and  local  levels,  and  has 
declared  its  intent  to  go  as  far  as  present  law  allows  toward 
decentralization  and  decategorization.  A  concomitant  of  this 
has  been  the  decategorization  of  the  manpower  programs  to 
give  more  flexibility  in  determining  the  mix  of  services-  A 
variety  of  legislative  proposals  has  been  made  to  effect  this 
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flexibility;  and  there  seems  to  brj  a  strong  likelihood  of  their 
eventual  success.  In  general,  the  ultimate  model  will  probably 
involve  federal  funding  and  guidelines;  stat'^,  local,  and  regional 
annual  or  multiyear  plans;  federal  (national  and  regional)  plan 
approval;  state  and  local  administration;  and  federal  (regional) 
monitoring  and  evaluation.  The  major  issue  is  the  exact  degree 
of  federal  (regional),  state,  and  local  authority.  Each  level  tends 
to  be  jealous  of  its  prerogatives  and  decision-making  authority. 
Each  thinks  of  the  others  as  being  hungry  for  power. 

In  the  meantime,  states  (and  a  limited  number  of  local 
governments)  have  been  given  federal  funds  through  CAMPS  for 
manpower  planning  staffs.  This  contribution  from  CAMPS  has 
placed  personnel  on  the  staffs  of  large  city  mayors  and  governors 
who  have  a  personal  interest  in  enlarging  the  roles  of  their  prin- 
cipals—and therefore  themselves-in  manpower  decisions,  and 
constitutes  a  cadre  of  perhaps  1 ,000  nonfederal  planners 
(financed  by  federal  funds)  c.igaged  in  manpower  programs  for 
the  disadvantaged.  EEA  funds  have  probably  increased  the 
number  of  local  and  state  manpower  planners,  though  the  total 
effect  is  yet  unknown.  This  is  in  addition  to  the  manpower 
administrators  on  state  and  Ice:  I  governments'  payrolls.  Most  of 
these  personnel  have  limited  backgrounds  and  training  in  their 
new  assignments.  !n  addition,  involvement  of  private  industry 
through  the  National  Alliance  of  Businessmen's  Job  Oppor- 
tunities in  the  Business  Sector  (NABJOBS)  has  produced  an 
uncertain  number  of  manpower  staff  on  private  payrolls  added 
to  those  "already  einployed  by  private  agencies  administering 
Job  Corps  and  Job  Corps-type  programs.  At  this  point,  federal 
manpower  staffs  are  more  numerous  and  more  experienced, 
though  most  of  them  are  better  described  as  administrators 
rather  than  as  planners. 

President  Nixon  in  1971  and  again  in  1972  asked  Con- 
gress for  manpower  revenue  sharing  in  which  blocs  of  man- 
power money  would  be  made  available  to  state  and  larger  local 
units  or  consortia  of  governments  with  few  strings  attached. 
Such  monies,  coupled  with  the  limited  manpower  monies 
appropriated  by  state  and  local  governments,  would  enhance 
the  ability  of  these  units  to  do  manpower  planning.  There  is, 
however,  much  concern  over  the  ability  of  such  units  to  do 
effective  planning  and  to  do  the  type  of  planning  that  would 
meet  the  national  goals  of  emphasizing  assistance  to  the  dis- 
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advantaged.  This  concern  could  probably  be  met,  at  least  in 
part,  by  the  development  of  professionally  competent  man- 
pov/er  planners  at  all  levels  of  government.  The  future  of 
revenue  sharing,  at  least  under  the  present  administration  and 
Congress,  is  at  best  uncertain. 

4.  Interagency  Cooperative  Issuances  No.  72  1  and  No. 
72-2 

Meanwhile  in  1971,  the  National  Manpower  Coordinating 
Council  (NMCC),  faced  with  eventual  decentralization  and  in  a 
move  toward  revenue  sharing,  issued  Interagency  Cooperative 
Issuance  No.  72-2  in  recognition  of  the  "lack  of  impact  of 
CAMPS  on  funding  decisions."  The  issuance  called  for  both 
structural  and  functional  revision  of  CAMPS,  allowing  for  in- 
creased initiative  by  state  and  local  officials  in  the  planning  and 
initiating  of  manpower  programs.  Former  state  CAMPS  com- 
miitGes  are  known  as  State  Planning  Councils  and  local  CAMPS 
committees  as  Manpower  Area  Planning  Councils  (MAPC).  The 
prinriary  tasks  of  these  councils  are: 

(1)  To  advise  elected  oKicials,  governors,  and  RMCCs 
of  locally  conceived  area  and  state  needs 

(2)  To  assist  local  elected  officials  and  governors  in  the 
development  of  plans  to  meet  these  needs,  includ- 
ing priorities  and  recommendations  for  funding 

These  plans  are  to  include  all  manpower  and  manpower- 
related  programs,  irrespective  of  funding  source.  In  the  case  of 
programs  funded  by  the  Manpower  Administration  and  agreed 
upon  by  the  RMCCs,  these  plans  will  constitute  action  plans  for 
funding  to  the  maximum  extent  possible  under  existing  law. 
With  respect  to  other  agencies,  they  only  constitute  recom- 
mendations. 

State  and  area  councils  will  be  supported  by  independent 
secretarial  staffs.  Area  plans  are  submitted  through  the  state 
manpower  planning  council  with  its  comments  to  RMCC,  and 
MAPC  has  the  opportunity  to  comment  to  RMCC  on  the  state 
plan. 
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Membership  on  the  planning  councils  has  been  expanded 
to  include: 

(1)  Representation   from   the  broadest  spectrum  of 
interests 

(2)  Decision-making  agency  representation 

(3)  Client  group  representatives  chosen  by  the  clients 

(4)  Representation  of  the  public,  business,  and  or- 
ganised labor 

ICA  No.  72-1  constitutes  the  policy  guidelines  for  fiscal 
year  1972,  with  a  separate  section  for  each  of  the  agencies 
signatory  to  the  document,  including  OWP. 

Five  planning  levels  have  been  designated: 

(1)  The  National  Manpower  Coordinating  Committee 
(NMCC) 

(2)  Regional    Manpower    Coordinating  Committees 
(RMCC) 

(3)  State  Manpower  Planning  Councils  (SMPC) 

(4)  Manpower  Area  Planning  Councils  (MAPC) 

(5)  Ancillary  Manpower  Planning  Boards  (AMPE) 

The  NMCC  establishes  the  overall  goals  and  guidelines,  delegat- 
ing to  the  RMCCs  the  responsibility  and  authority  to  administer 
these.  These  committees  include  representatives  from  the  nine 
federal  departments  and  agencies  signatory  to  CAMPS.  The 
SMPCs  are  tlie  creation  of  the  governors  and  constitute  their 
overall  manpower  planning  arm.  MAPCs  are  the  creations  of 
mayors  or  other  local  officials  of  large  cities,  metropolitan 
areas,  and  other  special  areas  such  as  Indian  reservations.  The 
AMPBs  are  planning  arms  of  the  SMPCs,  in  areas  not  designated 
as  MAPCs. 

The  sequence  of  planning  as  stated  in  ICA  No.  72-2  is  as 
follows: 

(1)  SMPCs,  MAPCs,  and  AMPBs  are  involved  in  pre- 
liminary planning  and  discussions  and  develop  draft 


plans. 
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(2)  Draft  plans  are  exchanged,  and  an  attempt  is  made 
to  reach  agreement. 

(3)  MAPCs  and  AMPBs  submit  plans  to  the  governor. 
MAPC  plans  are  also  submitted  to  the  RMCCs. 

(4)  SMPCs  develop  comprehensive  state  plans,  forvA/ard- 
ing  to  the  RMCCs  and  to  mayors. 

(5)  Mayors  comment  to  RMCCs  on  state  plans. 

(6)  RMCCs  review  plans  and  connments,  resolve  dif- 
ferences, and  approve  plans. 

(7)  RMCC  agencies  use  plans  to  the  extent  possible  in 
final  actions. 

These  plans  will : 

(1 )  Identify  the  people  needing  services 

(2)  Identify  employers  needing  workers 

(3)  Designate  the  provision  of  services  needed  to  make 
people  employable  in  the  shortest  and  best  way 

(4)  Include  all  manpower  and  manpower-related  pro- 
gram plans  regardless  of  funding  source 

If  this  CAMPS  planning  process  is  fully  implemented,  it 
will  constitute  a  major  change  in  the  planning  process,  with  the 
local  areas  and  states  playing  the  major  roles  in  the  development 
of  plans,  implementation  is  contingent,  however,  on  developing 
the  manpower  planning  capabilities  of  the  local  and  state  plan- 
ning councils  and  boards  that  will  require  trained  planners— 
either  full-time  manpower  planners  or  general  planners  with 
manpower  planning  capabilities.  The  experience  gained  should 
lead  the  way  to  considerable  decentralization. 

5.  National  Manpower  Program  Planning  Steps  and 
Principles 

In  a  profession  so  new  that  only  two  universities— the 
University  of  Utah  and  the  University  of  Redlands,  insofar  as 
we  know— explicitly  give  a  master's  degree  in  manpower  plan- 
ning and  administration,  there  is  as  yet  no  common  methodol- 
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ogy  for  manpower  planning.  There  is,  however,  a  near  consensus 
on  the  appropriate  planning  steps  in  national  manpower  pro- 
gram planning.  Such  planning  steps  are: 

(1 )  Identifying  critical  manpower  problems 

(2)  Establishing  manpower  program  objectives 

(3)  Exploring  alternative  approaches  to  the  accomplish- 
ment of  objectives 

(a)  Inventory  of  resources 

(b)  Identification  of  alternate  target  groups 

(c)  Establishment  of  priorities 

(d)  Marshaling  of  available  facts 

(e)  Estimate  of  costs  and  benefits 

(4)  Choosing  and  implementing  most  cost-effective 
approach 

(5)  Involving  inputs  from  other  institutions  related  to 
manpower  planning  process:  unions,  schools,  em- 
ployment service,  etc. 

(6)  Monitoring  programs 

(7)  Evaluating  program  achievement 

(8)  Feeding  back  and  modifying  from  lessons  of  ex- 
perience 

There  is  also  emerging  a  set  of  principles  for  national 
manpower  program  planning  which  may  have  application  to 
other  manpower  planning  activities: 

(1)  There  should  be  a  regular  and  formal  process  of 
manpower  planning  at  the  state  and  local  levels  as 
well  as  at  the  regional  and  national  levels. 

(2)  Planning,  to  be  meaningful,  must  be  a  continuous 
effort  unencumbered  by  the  problems  of  day-to- 
day administration. 

(3)  Manpower  planning,  like  planning  in  general,  in- 
volves systematic  steps,  procedures,  and  actions  to: 

(a)  Identify  the  people  to  he  served 

(b)  Establish  priorities 
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(c)  Formulate  a  mix  of  services 

(d)  Organize  a  delivery  system 

(e)  Feed  back  into  the  program  the  improvements 
and  the  results  of  monitoring  and  evaluation 

(4)  Planning  of  manpower  services  in  the  present  en- 
vironment requires  that  the  planning  body  control 
the  allocation  of  funds.  If  funding  takes  place  in- 
dependently of  the  formal  planning  process,  the 
planning  program  will  not  have  the  support  or  the 
impact  desired. 

(5)  Manpower  planning  requires  that  the  people  need- 
ing service  be  brought  together  with  the  institu- 
tional capacity  to  provide  service.  This  means,  in 
practical  terms,  that  cities  and  states  must  jointly 
plan  and  program  a  common  effort.  Neither  has  the 
capacity  to  proceed  independently  of  the  other. 

(6)  Persons  with  nearly  equal  employment  handicaps 
should  have  equal  access  to  services.  This  concept 
requires  a  modal  for  the  formal  allocation  of  re- 
sources on  a  geographical  basis  and  on  a  program- 
content  and  -level  basis. 

(7)  A  manpower  planning  program  should  be  structured 
so  that  it  has  the  support  and  possibly  the  partici- 
pation of  client  groups,  appropriate  elected  of- 
ficials, manpower  agency  professionals,  and  persons 
with  the  professional  planning  skills  from  eco- 
nomics, statistics,  psychology,  and  related  disci- 
plines. 

While  the  manpower  planner,  for  whom  this  manual  is 
primarily  designed,  will  have  little  to  do  directly  with  most 
national  manpower  program  planning,  these  programs  do  con- 
stitute potential  sources  for  the  manpower  needed  in  his  man- 
power programs.  In  addition,  the  increasing  social  and  political 
pressures  require  that  the  micro-manpower  planner  take  these 
programs  and  their  clienteles  into  consideration  in  their  man- 
power planning  activities.  Therefore,  close  acquaintance  with 
programs  and  personnel  in  this  area  is  essential. 
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D.  Micro-manpower  Planning  within  the  Private  Sector 

The  major  purpose  of  this  manual  is  to  meet  the  needs  of 
the  state  water  pollution  control  manpower  planner.  In  sub- 
sequent chapters  material  will  be  presented  to  give  that  individ- 
ual perspective  in  the  ramifications  of  his  job.  Such  a  perspec- 
tive will  be  obtained  by  a  discussion  of  the  nature  of  environ- 
mental problems,  the  scope  and  structure  of  the  water  pollution 
control  field,  the  organization  of  the  education,  training,  and 
employment  systems  which  develop  this  nation's  manpower 
resources,  and  the  principles,  practices,  and  functions  of  the 
manpower  planning  profession.  The  remainder  of  this  chapter, 
however,  will  be  devoted  to  discussing  the  basic  principles  and 
steps  of  what  has  been  referred  to  as  micro-manpower  plan- 
ning—that type  of  manpower  planning  conducted  to  meet  the 
manpower  needs  of  a  particular  industry,  company,  or  agency. 
It  is  from  this  general  area  of  manpower  planning  that  the 
specific  steps  in  manpower  planning  for  wastewater  treatment 
plants  will  be  derived. 

Manpower  planning  in  the  business  firm  is  a  relatively 
new  activity.  In  the  past,  most  employees  have  needed  only  the 
most  rudimentary  training  for  their  jobs,  and  such  skills  could 
be  replaced  with  ease  if  new  skills  were  needed.  However,  with 
unionization,  seniority  rules,  benefit  packages,  and  changes  in 
business  practices,  there  has  developed  a  tendency  toward  the 
development  of  careers,  reducing  turnover  and  making  for  a 
greater  interdependence  between  employers  and  employees.  A 
higher  proportion  of  employees  are  now  skilled  workers,  techni- 
cians, engineers,  scientists,  and  others  with  long  training  times 
in  whom  firms  may  have  made  major  investments  and  which 
firms  want  to  retain.  Professional  business  management  puts  a 
premium  on  looking  ahead  to  see  that  each  supervisor,  manager, 
and  corporate  officer  is  understudied  and  the  right  replacement 
is  in  the  right  place  at  the  right  time.  Whereas  once  the  primary 
personnel  concern  was  human  relations  (to  keep  employees 
happy  despite  the  necessity  of  discipline)  or  labor  relations 
(keeping  the  peace),  manpower  planning  with  its  career  implica- 
tions is  now  rising  in  importance  relative  to  both. 

The  primary  motivation  for  firms  and  employer  associa- 
Nons  to  be  involved  in  manpower  planning  is  its  ability  to  con- 
tribute to  profits-  Thus,  if  the  costs  of  manpower  planning  and 


148^ 


17 


developments  are  less  than  the  potential  benefits,  planning  will 
be  done  once  the  relationship  of  costs  to  benefits  is  known. 
Increasingly,  larger  firms  and  employer  associations  include,  as 
potential  benefits,  the  public  esteem  that  may  come  from 
demonstrating  a  social  conscience  in  their  manpower  policies  as 
well  as  the  direct  benefits  that  may  be  derived  from  cooperating 
with  government  in  its  attempt  to  achieve  certain  social  goals, 
especially  in  the  hiring  of  disadvantaged  people.  These  in- 
clusions enhance  the  prospects  for  manpower  planning. 

In  its  manpower  planning,  a  firm  or  employer  association 
must  take  four  unique  and  important  manpower  characteristics 
into  consideration: 

(1)  To  reach  maximum  productivity  in  higher  skills,  an 
individual  must  prepare  by  way  of  education  and 
training  for  a  long  period  of  time. 

(2)  The  value  of  workers  generally  appreciates,  rather 
than  depreciates,  from  use  for  a  substantial  period 
of  time. 

(3)  An  investment  in  manpower  becomes  the  possession 
of  the  individual  who  is  free  to  leave  the  employ- 
ment of  a  firm  or  agency  almost  at  will,  though  he 
or  she  may  well  remain  in  the  industry. 

(4)  Personal  satisfaction  plays  a  key  role  in  a  worker's 
productivity  and  stability. 

The  employer's  manpower  needs  depend  upon  the  prod- 
uct or  service  he  sells,  the  technology  used,  and  the  profit- 
ability of  the  firm.  The  available  manpower  depends  upon  the 
population,  the  labor  force  participation  rate  (the  percentage  of 
the  population  in  the  labor  force),  the  human  resource  develop- 
ment system,  and  the  demands  of  other  employers. 

To  project  manpower  needs,  therefore,  entails  projecting 
economic  conditions,  product  or  service  demand,  market  share, 
wage  rates,  costs,  and  prices.  The  sophistication  required  for 
such  projections  lies  beyond  the  resources  of  all  but  the  larger 
individual  firms,  though  business  or  industrial  associations  or 
consultants  may  be  of  some  value  to  small  companies.  The  most 
effective  manpower  planning  is  found  in  rapidly  growing  com- 
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panies  in  expanding  industries,  but  is  concentrated  primarily 
with  planning  for  the  higher  level  or  skill  shortage  positions. 

This  part  of  the  manpower  planning  profession,  though 
also  new,  has  begun  to  develop  its  assorted  professional  prac- 
tices. For  instance,  the  usual  steps  to  manpower  planning  in  the 
firm  or  association  consist  of: 

(1 )  A  projection  of  manpower  requirements  in  different 
firms,  departments,  divisions,  occupations,  and 
levels  at  various  points  in  the  future 

(2)  An  inventory  of  the  numbers,  ages,  skills,  and  per- 
formance of  current  personnel 

(3)  Implementation  of  a  plan  to  develop  current  per- 
sonnel appropriate  to  meet  future  needs  and  to 
supplement  that  personnel  as  required  from  outside 
sources 

At  a  more  detailed  level,  these  steps  require  the  man- 
power planner  to: 

(1)  Examine  the  historical  data  to  determine  the  re- 
lationships between  the  size  and  composition  of  the 
work  force  and  sales,  production,  and  inventories 

(2)  Examine  the  historical  data  to  determine  retire- 
ments, deaths,  quitting  and  dismissal  rates,  promo- 
tions and  transfers,  and  retraining  periods  and  re- 
trainability  rates 

(3)  Determine  the  relationship  of  staff  functions  to  line 
employees,  sales  volume,  and  production 

(4)  Examine  the  rate  of  product  or  service  development 
and  its  impact  on  the  work  force 

(5)  Determine  the  rate  of  productivity  increase  in  terms 
of  the  ratios  of  man-hours  to  output,  capital  equip- 
ment to  output,  and  of  man-hours  productivity 
index  to  capital  productivity  index 
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Then,  given  forecasts  regarding  sales,  capital' outlays,  and 
product  development,  the  following  steps  are  taken  in  defining 
the  work  to  be  done: 

(1)  Make  forecasts  of  turnover,  promotion  and  transfer, 
retrainability  and  productivity  increases  (both  from 
ongoing  methods  of  improvement,  work  simplifica- 
tion, etc.,  and  from  major  installations  of  automa- 
tion, electronic  data-processing  equipment,  plant 
layout  revisions,  etc.). 

(2)  Construct  a  model  to  forecast  future  manpower 
needs  based  on  forecasted  variables. 

(3)  Use  the  model  to  make  two-,  five-,  and  ten-year 
projections. 

(4)  With  these  projections,  the  company  can  compare 
its  projected  manpower  supply  to.  its  projected 
needs  and  make  plans  to  do  something  about  its 
potential  quantitative  deficit  or  surplus. 

Once  the  quantitative  requirements  for  the  future  have 
been  forecast,  the  firm  or  employer  association  must  answer 
such  pertinent  qualitative  questions  relating  to  its  employment 
needs  as  the  following: 

(1 )  Can  the  voluntary  separation  rate  be  reduced,  par- 
ticularly among  the  most  promising  younger  em- 
ployees? 

(2)  Can  the  replacement  problem  be  met  by  opening 
up  positions  in  middle  management  for  younger 
men?  What  changes  would  this  mean  in  retirement 
policy? 

(3)  Do  all  management  positions  require  the  equiva- 
lent of  a  college  education? 

(4)  Are  there  men  among  the  hourly  and  weekly  work 
force  with  managerial  potential? 

(5)  What  are  the  sources  of  manpower— untrained  and 
trained? 
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(6)  Can  women  be  used  for  Sonne  of  the  supervisory 
jobs? 

(7)  Can  jobs  be  identified  which  develop  younger  nnen 
at  faster  rates  than  other  jobs? 

(8)  Can  capable  nnen  be  obtained  by  transfer  fronn 
other  units  of  the  firnn  or  industry? 

(9)  Should  the  firnn  begin  to  hire  outsiders  who  will 
provide  the  talent  and  age  requirennents  needed? 

(10)  What  are  the  qualitative  requirennents  of  the 
various  jobs? 

(11)  How  nnight  the  qualitative  requirennents  best  be 
nnet? 

(12)  What  training  progranns  are  needed  to  fill  needs? 

(13)  What  is  the  best  situs  for  these  training  progranns? 

(14)  Are  there  any  departnnents  with  problenns  of 
greater  or  lesser  severity  than  the  overall  firnn? 

(15)  Does  the  firnn  really  need,  say,  15  percent  of  its 
labor  force  as  engineers  when  a  third  of  thenn  are 
doing  nonengineering  work? 

(16)  Can  nnen  not  considered  to  have  promotion  poten- 
tial be  developed  into  promotable  candidates? 

(17)  Can  incentive  factors  (salaries,  fringe  benefits, 
promotions,  job  status,  etc.)  be  revised  to  achieve 
greater  effort  from  available  manpower? 

(18)  Is  a  high  school  diploma  really  necessary? 

( 1 9)  Are  there  identifiable  career  ladders? 

(20)  What  training  programs  are  needed  to  make  career 
ladders  effective? 


A  firm  with  some  foresight  will  have  established  criteria 
for  either  internal  development  and  promotion  or  outside  re- 
cruiting. Though  internal  development  is  usually  preferred, 
there  are  times  and  jobs  for  which  the  firm  has  no  current 
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available  talent  or  lacks  the  time  to  develop  the  skills,  knowl- 
edge, and  judgments  of  existing  personnel.  When  this  occurs, 
the  manpower  planner  must  take  steps  to  assure  that  there  are 
responsive  external  human  resource  development  institutions 
available  within  the  community.  This  requires  a  knowledge  of 
and  working  relationship  with  such  human  resource  institutions. 

A  primary  conflict  often  exists  between  national  man- 
power program  planning  and  micro-manpower  planning  in  the 
efforts  of  national  manpower  program  planners  to  get  the  dis- 
advantaged hired.  Ever-increasing  hiring  standards  stand  in  the 
way  of  employing  the  more  poorly  equipped  workers.  Em- 
ployer reluctance  to  train,  unless  absolutely  necessary,  can  be 
understood  when  it  is  realized  that  the  trained  worker  is  free  to 
leave  almost  at  will  and  may  hire  himself  out  to  a  competitor. 
However,  effective  manpower  planning  should  result  in  a  higher 
retention  rate,  minimizing  the  losses  from  this  source;  and  in- 
ternal training  programs  may  reduce  the  length  and  cost  of  the 
orientation  period.  The  federal  NAB-JOBS  and  MDT-OJT  pro- 
grams help  to  bridge  this  gap,  with  the  federal  government 
financing  the  training  of  disadvantaged  workers  by  private 
firms. 

The  location  and  authority  of  the  manpower  planner  in 
the  business  firm  is  still  unclear;  but  there  seems  to  be  a 
tendency  to  place  the  function,  along  with  budgeting,  under 
those  having  ultimate  responsibility  for  generating  and  measur- 
ing performance  of  an  operating  plan.  With  techniques  so  new, 
the  pitfalls  are  many.  Errors  in  projections  are  common  and 
widespread.  The  primary  determinants  of  future  employment 
are  not  generally  clear.  There  are  no  generally  accepted  meas- 
ures of  competence,  and  persorral  judgments  are  less  than  objec- 
tive. Department  heads  and  other  supervisors  often  attempt  to 
"hoard"  good  people  by  "hiding  them"  from  the  planner.  In- 
ternal and  external  labor  markets  touch  only  at  certain  ports  of 
entry  and  exit,  making  it  difficult  to  foresee  future  interactions 
between  supply  and  demand  for  manpower. 

E.  Micro-manpower  Planning  within  the  Water  Pollution  Control 
Field 

Leadership  for  manpower  planning  within  the  water  pol- 
lution control  field  is  exercised  by  the  Manpower  Development 
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Staff  (MDS)  within  OWP.  The  fact  that  this  manual  has  been 
prepared  indicates  the  value  that  OWP  is  placing  upon  the 
developnnent  of  a  capability  to  engage  in  nnanpower  planning. 
Such  planning  is  considered  a  vital  factor  in  acconnplishing  the 
national  water  pollution  control  objectives.  It  has  been  recog- 
nized, however,  that  the  fornnulation  and  evaluation  of  pro- 
granns  to  provide  adequate  manpower  to  the  water  quality  in- 
dustry have  been  hampered  by  two  problems:  (1)  a  lack  of 
information  concerning  what  are  the  real  requirements  for  and 
suppiy  of  water  pollution  control  manpower,  and  (2)  the  lack 
of  a  systematic  framework  for  doing  manpower  planning  within 
the  50  states  and  territorial  possessions. 

The  first  problem  is  being  rectified  by  the  execution  of  a 
survey  questionnaire  completed  on  a  sample  of  3,500  municipal 
wastewater  treatment  plants  and  administered  jointly  by  the 
Department  of  Labor  and  the  Environmental  Protection  Agency 
in  1971  (hereafter  called  DO L/EPA  survey).  The  preparation  of 
this  manual  is  an  attempt  to  rectify  some  of  the  implications  of 
the  second  problem. 

Some  of  the  major  functions  performed  by  MDS  are: 

(1)  To  establish  manpower  planning  criteria 

(2)  To  develop  manpower  factor  guidelines 

(3)  To   measure  current  employment  in  the  water 
quality  industry 

(4)  To  project  future  manpower  requirements  in  the 
water  quality  industry 

(5)  To  develop  programs  to  improve  the  recruitment, 
retention,  and  utilization  of  manpower 

(6)  To  assist  regional  and  state  agencies  in  manpower 
planning 

(7)  To  collect  and  disseminate  manpower  information 

OWP  believes  that  it  can  best  serve  the  water  quality 
industry  by  actively  seeking  to  effect  close  coordination  with 
other  federal  programs.  In  this  way  it  will  utilize  t!ie  skills  and 
resources  of  other  agencies,  particularly  manpower  agencies 
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within  DOL  and  the  U.S.  Office  of  Education  (USOE).  The 
1970-71  survey  of  employment  in  municipal  wastewater  treat- 
ment plants  is  an  example  of  interagency  cooperation  initiated 
by  the  Environmental  Protection  Agency  (EPA)  and  OWP. 

MDS,  in  cooperation  with  DOL's  Manpower  Administra> 
tion,  designed  and  conducted  in  1971  an  extensive  survey  of 
employment  in  municipal  wastewater  treatment  plants.  (A  copy 
of  the  survey  questionnaire  appears  as  Appendix  I.)  State  em- 
ployment service  personnel,  water  pollution  control  organiza- 
tions,  and  many  similar  regional,  state,  and  local  groups  par- 
ticipated in  the  administration  of  this  survey.  The  results  should 
provide  the  industry  with  very  useful  base-line  data  for  measur- 
ing employment  in  one  major  segment  of  the  industry.  Similar 
cooperation  is  anticipated  with  the  Department  of  Housing  and 
Urban  Development  (HUD).  In  addition,  some  cooperative  ef- 
forts are  under  way  to  improve  the  level  of  manpower  planning 
in  large  metropolitan  areas  and  in  regional  labor  market  areas. 
For  example,  the  necessity  of  identification  of  manpower  needs 
is  now  recognized  by  EPA  and  HUD  in  water  quality  programs 
that  are  planned  jointly. 

In  addition  to  measuring  current  employment,  MDS  has 
been  concerned  about  projections  of  future  manpower  require- 
ments. Tasks  associated  with  this  function  include:  design  of 
the  methodologies  and  procedure  for  generating,  processing, 
storing,  and  communicating  the  data  and  information,  and 
establishment  of  the  appropriate  capabilities  of  manpower  plan- 
ning at  all  levels  of  government.  To  make  periodic  manpower 
projections,  plans  will  be  prepared  and  reported  by  each  of  the 
states  and  each  of  the  regions,  and  this  will  be  used  as  a  basis  for 
development  of  national  projections  and  plans  by  OWP  staff. 
Until  state  and  city  capabilities  are  developed,  regional  and  na- 
tional projections  will  be  made  on.  the  basis  of  existing  available 
data. 

The  objectives  of  establishing  manpower  planning  criteria 
will  be  to  produce,  maintain,  and  disseminate  criteria  to  facili- 
tate the  identification  of  the  various  types  of  personnel  engaged 
in  water  pollution  control  activities  and  to  make  manpower 
requirement  determinations.  The  criteria  wil!  need  to  be  con- 
tinuously updated  to  provide  for  changes  in  technology  and  in 
manpower  utilization  practices.  It  is  intended  that  the  criteria 
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be  made  available  to  consulting  engineers  and  government  staffs 
for  planning  the  staffing  of  new  plants  and  evaluating  the 
staffing  of  existing  plants.  The  regional  staffs  will  be  called 
upon  to  make  arrangements  for  criteria  development  studies,  to 
handle  the  regional  review  of  new  criteria,  and  to  assist  others  in 
the  application  of  the  criteria. 

To  ensure  that  appropriate  manpower  information  is 
generated  and  manpower  factors  are  considered  in  the  design 
and  demonstration  of  new  equipment,  MDS  will  develop,  main- 
tain, and  disseminate  a  manual  of  guidelines.  The  manual  will  be 
made  available  to  all  EPA  staff,  contractors,  equipment  manu- 
facturers, and  others  connected  with  the  design  and  analysis  of 
water  pollution  control  systems  at  the  state  and  local  levels. 

Various  forms  of  assistance  will  be  provided  for  designing 
work  plans,  preparing  requests  for  proposals,  selecting  and 
negotiating  with  contractors,  reviewing  project  progress,  and 
determining  acceptability  of  end  products.  Assistance  will  be 
provided  to  engineering  and  research  firms  and  to  equipment 
manufacturers  in  their  activities  related  to  the  manpower 
factors  associated  with  equipment  and  system  design  and 
demonstration.  OWP  is  concerned  with  the  solution  of  problems 
and  improvement  of  practices  related  to  manpower  develop- 
ment and  utilization.  To  this  end,  guidance  materials  will  be 
generated  and  special  analyses  made  on  topics  such  as  recruiting 
practices,  certification  of  wastewater  treatment  plant  operators, 
salary  structures,  career  development  opportunities,  and  organi- 
zation and  management  practices. 

It  is  anticipated  that  a  manpower  planning  capability  will 
be  established  in  each  region.  The  primary  outputs  of  this  effort 
will  be  projections  of  regional  manpower  needs  and  supply  and 
action  plans  for  training  and  overcoming  manpower  problems. 
In  addition,  regional  offices  will  stand  ready  to  assist  state  of- 
fices in  their  planning  activities. 

The  extent  to  which  the  function  of  manpower  planning 
is  recognized  as  an  essential  activity  by  the  senior  administrator 
of  a  state  agency  will  be  an  important  measure  of  how  well 
municipal  wastewater  treatment  plants  will  be  staffed,  operated, 
and  maintained.  It  is  no  accident  that  in  those  states  with  syste- 
matic manpower  planning,  program  development,  and  training 
of  plant  operators,  significant  gains  have  been  recorded  in 
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achieving  water  quality  objectives.  Progress  in  proper  staffing  at 
the  municipal  wastewater  treatment  level  is  often  a  reflection  of 
how  well  a  state  agency's  senior  management  perceives  the  man- 
pov^/er  plai';ning  function.  If  it  ranks  in  importance  and  is 
coordindLf?d  with  facilities  construction,  surveillance,  enforce- 
ment, and  standard  setting,  it  will  directly  influence  the  quality 
of  those  parts  of  these  agency  functions  that  depend  upon  an 
adequate  supply  of  qualified  manpower.  If,  on  the  other  hand, 
it  is  relegated  to  a  staff  member  as  "one  more  hat  to  wear"  in 
an  understaffed  state  agency,  state  water  pollution  control 
authorities  would  do  well  to  consider  alternative  methods  for 
having  this  function  performed. 

For  a  state  water  pollution  control  agency  to  develop  a 
satisfactory  manpower  plan,  a  number  of  factors  must  be  avail- 
able: (1)  a  person  or  persons  who  are  knowledgeable  and  can 
articulate  the  mission,  goals,  and  objectives  of  the  industry;  (2) 
the  resources  and  technology  available  and  required  to  achieve 
the  desired  objectives;  (3)  an  accurate  data  base  that  can  be 
collected  and  utilized  and  which  can  define  ^he  direction  and 
boundaries  or  limits  of  the  industry;  and  (4)  at  least  one  person 
who  can  identify,  analyze,  and  describe  the  most  significant 
issues  or  problems  that  relate  to  the  industry's  manpower  needs. 
In  short,  the  minimum  manpower  planning  capability  that  must 
be  available  to  a  state  water  pollution  control  agency  is  the 
ability  to  at  least  identify,  define,  and  assign  priority  to  those 
manpower  requirements  absolutely  essential  to  achieving  the 
agency's  objectives. 

If  manpower  planning  for  water  pollution  control  is  not 
done  within  the  state  water  quality  agency  or  by  a  more  com- 
prehensive environmental  management  agency,  two  alternatives 
should  be  considered:  planning  by  state  agencies  other  than  the 
water  pollution  control  agency  and  planning  by  the  local  com- 
munities. At  least  three  "outside"  manpower  planning  resources 
are  available  to  assist  state  authorites  responsible  for  water  pol- 
lution control;  (1)  the  state  department  of  employment  secu- 
rity,  (2)  the  state  department  of  education,  and  (3)  CAMPS, 
with  its  system  of  state  and  local  manpower  planning  councils. 
The  first  two  of  these  resources  will  be  examined  in  Chapter 
Three,  while  the  third  has  been  treated  in  this  chapter.  All  rep- 
resent valuable  expertise  to  assist  water  quality  agencies  in 
establishing  manpower  development  and  training  programs. 
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There  are  many  advantages  in  having  the  staff  of  a  state 
V\^3ter  pollution  control  agency  develop  its  own  manpower  plan- 
ning capability.  Other  state  agencies  operate  under  different 
authority  and  pursue  objectives  that  may  sometimes  be  in  con- 
flict with  the  goals  of  water  pollution  control.  An  example  of 
such  conflicts  is  the  possibility  of  a  conflict  between  the  main- 
taining of  full  employment  and  the  achieving  of  some  desired 
level  of  water  quality.  Manpower  planners  in  general  will  have  as 
one  of  their  goals  that  of  full  employment.  Such  a  goal,  how- 
ever, may  have  to  go  unsatisfied,  temporarily  at  least,  if  a  firm 
has  to  be  closed  down  or  have  its  production  activities  curtailed 
because  its  activities  are  causing  water  pollution  which  places  in 
jeopardy  the  health  and  general  welfare  of  the  community. 
Nevertheless,  a  state  v^/ater  pollution  control  agency  should  be 
prepared  to  investigate  and  seriously  consider  close  cooperation 
in  manpower  planning  with  officials  from  education,  the  em- 
ployment service,  and  state  manpower  planning  councils.  After 
all,  if  the  aim  of  the  manpower  planner  is  to  develop  programs 
that  make  the  most  effective  use  of  personnel,  minimizing 
duplication  of  effort  at  any  level  of  government  will  reflect  well 
on  the  state  agency  executive  who  successfully  makes  full  use  of 
the  expertise  and  resources  of  other  state  agencies  that  he 
believes  are  equipped  to  assist  in  manpower  planning. 

For  the  most  part,  few  local  communities  have  the  re- 
sources to  carry  out  comprehensive  manpower  planning  to  meet 
their  needs  in  the  water  pollution  control  field.  However,  large 
cities  and  a  growing  number  of  other  urban  population  centers 
have  initiated  modest  efforts  to  carry  out  metropolitan  regional 
planning,  and  this  recent  development  ir^  the  national  strategy 
for  improved  water  quality  management  offers  the  state  water 
pollution  control  agency  an  excellent  opportunity  to  participate 
with  other  local  organizations  as  a  member  of  a  metropolitan 
manpower  planning  council.  Such  membership  will  put  the  state 
water  agency  into  direct  communication  not  only  with  training 
and  manpower  development  agencies,  but  also  with  those  who 
offer  funding  and  technical  assistance  that  can  be  used  in  plan- 
ning programs  to  upgrade  workers  now  on  the  job  or  to  train 
new  workers  for  future  job  openings.  Local  communities  will 
probably  continue  to  look  to  state  agencies  for  programs  for  the 
training  and  upgrading  of  workers  now  employed  in  local 
plants. 
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CHAPTER  TWO 


WATER  POLLUTION  AND  THE  DEVELOPMENT  OF 
THE  WATER  POLLUTION  CONTROL  PROGRAM 

A.  Introduction 

Pollution  is  a  pervasive  and  persistent  problenn.  We  have 
ail  seen  chinnneys  belching  snnoke,  refuse  strewn  along  our  high- 
ways, autonnobile  graveyards,  and  once-clean  waters  turned  foul 
by  hunnan  and  industrial  waste.  Pollution  does  not  discriminate 
annong  individuals  and  connnnunities  by  affecting  Sonne  and  not 
others,  though  sonne  nnay  experience  pollution  nnors  than 
others.  Pollution  has  no  public  advocates,  though  individuals 
nnay  differ  in  their  reconnnnendations  for  its  proper  reduction. 
Pollution,  we  all  agree,  is  bad  and  riust  be  significantly  reduced. 

In  his  nnessage  transnnitting  to  Congress  the  first  annual 
report  of  the  Council  on  Environnnental  Quality,  President 
Nixon  said: 

Our  environmental  problenns  are  very  serious,  indeed 
urgent,  but  they  do  not  justify  either  panic  or  hysteria. 
The  problenns  are  highly  complex,  and  their  resolution 
will  require  rational  systematic  approaches,  hard  work, 
and  patience.  There  must  be  a  national  commitment  and 
a  rational  commitment.' 

That  such  connnnitnnents  are  being  nnade  in  the  area  of  water 
pollution  control  we  hope  to  illustrate  in  this  chapter. 

The  contents  of  this  chapter  have  also  been  designed  to 
provide  a  connnnon  understanding  of  water  pollution  problems 
and  pollution  control  progranns  for  the  nnanpower  planner  in 
the  water  pollution  control  field,  regardless  of  in  which  state 
office  such  planning  nnay  occur.  We  shall  discuss  watei  as  a 


Council  on  Environmental  Quality,  Environmental  Quality  (Washington, 
D.C.:  U.S.  Government  Printing  Office,  1970),  p.  xiv.  (Emphasis  in  the  original.) 
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national  resource,  threats  to  the  quality  of  this  resource,  and 
the  development  of  legislation  and  governmental  programs  to 
preserve  it. 

B,  Water  as  a  Resource 

Two  observations  which,  though  simple,  provide  a  key  to 
understanding  the  problem  of  water  quality  are:  (1 )  The  supply 
of  water  from  nature  remains  basically  constant  from  year  to 
year,  and  (2)  conflicting  demands  are  made  upon  the  use  of 
water. 

While  the  supply  of  water  has  remained  constant,  the 
demand  for  water  has  increased.  This  is  not  to  imply,  as  some 
prophets  of  doom  have  suggested,  that  we  are  or  will  shortly  be 
out  of  water,  though  water  shortages  are  of  great  concern  in 
certain  regions.  Rather,  it  implies  that  the  public's  attitude 
toward  the  use  of  water  must  be  changed  if  the  supply  of 
water  of  a  desired  quality  is  to  be  maintained  and  distributed 
equitably. 

There  are  two  essentially  conflicting  demands  imposed 
upon  our  water  supply.  One  type  of  demand  arises  from  the 
fact  that  water  is  necessary  to  maintain  and  to  preserve  all 
forms  of  life.  For  such  demands  certain  standards  of  cleanliness 
are  required.  The  second  type  of  demand  arises  from  the  use- 
fulness of  VA/ater  in  certain  human  and  industrial  activities.  For 
such  uses  high  standards  of  cleanliness  ar-e  not  required. 

Quite  clearly  these  two  opposing  demands  for  water 
cause  almost  certain  conflict— a  conflict  arising  out  of  the  com- 
monality of  the  water  resource.  They  also  create  a  conflict 
because  individuals  and  firms,  though  generally  falling  into  both 
classifications  of  demand,  are  not  always  aware  of  the  effects 
their  actions  have  upon  themselves  and  upon  others.  These  cir- 
cumstances also  arise  because  some  of  the  economic  and  politi- 
0,^1  institutions  in  the  United  States  have  not  been  designed  to 
reflect  the  fact  that  water  is  generally  a  scarce  and  valuable 
resource  that  is  used  to  satisfy  a  variety  of  functions.  In  former 
times  a  smaller  and  more  dispersed  population,  along  with  a 
lower  level  economic  activity,  did  not  place  a  great  deal  of 
strain  upon  the  ability  of  water  to  dilute  and  assimilate  waste. 
As  a  consequence  of  this  lower  scale  of  activity,  the  inherent 
conflicts  in  the  different  demands  placed  upon  water  remained 
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dormant.  As  the  level  of  population  and  economic  activity 
changed  and  as  water  uses  changed,  the  condition  of  water 
quality  changed  also. 

C  Threats  to  Water  Quality 

Documentation,  in  the  sense  of  pr(  viding  precise  figures, 
of  the  amount  and  type  of  pollutants  itted  into  receiving 
waters  is  difficult  if  not  impossible.  Government  agencies  have 
not  inventoried  all  sources  of  pollution;  nor  do  the  resources 
exist  for  them  to  accomplish  this  task  in  the  foreseeable  future. 
However,  samples  of  water  quality  at  different  points  in  time 
and  space,  recurrent  testing  of  water  quality  at  stationary  test- 
ing stations,  .nd  extrapolations  to  the  universe  from  these 
samples  (based  upon  reasonable  analytical  techniques  and  pro- 
fessional judgments  of  those  skilled  in  water  quality  manage- 
ment) are  available. 

7.  Types  of  Pollutants 

There  are  eight  major  categories  of  water  pollutants':  (1) 
oxygen-demanding  wastes,  (2)  disease-causing  agents,  (3)  plant 
nutrientb,  (4)  synthetic  organic  chemicals,  (5)  inorganic  chemi- 
cals and  mineral  substances,  (6)  sediments,  (7)  radioactive  sub- 
stances, and  (8)  heat. 

2.  Amounts  of  Pollution 

Though  we  have  noted  that  a  precise  documentation  of 
the  magnitL  .e  of  water  pollution  is  not  possible  at  this  time, 
nevertheless  some  idea  of  the  magnitude  of  certain  aspects  of 
the  problem,  particularly  as  it  may  change  over  time,  is  possible. 
In  this  section  we  consider,  by  way  of  illustration  and  example 
only,  the  projected  changes  in  three  factors  related  to  water 
pollution.  The  three  factors  that  we  have  chosen  are  BOD, 
phosphorus,  and  thermal  pollution.  Although  thermal  pollution 
is  not  directly  related  to  the  pollution  activities  of  wastewater 
treatment  plants,  nevertheless  the  available  data  depicting  the 
possible  growth  of  thermal  pollution  will  give  us  some  indi- 
cation of  the  possible  growth  of  pollution  in  general. 

a.  Growth  of  BOD.  The  primary  measurement  of  the 
strength  of  organic  waste  is  the  amount  of  oxygen  used  in  a 

^For  further  details,  see  U.S.  Department  of  Interior,/!  Primer  on  Wastewater 
Treatment  (Washington.  D.C:  U.S.  Go^/ernmenl  Printing  Office,  1969),  pp.  10-13, 
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fixed  period  of  time  and  at  a  fixed  temperature  by  the  biologi- 
cal processes  involved  in  the  stabilization  of  organic  matter. 
This  action  is  called  the  biochemical  oxygen  demand  (BOD), 
The  presence  of  organisms  in  water  allows  bacteria  to  de- 
compose waste  material.  If,  however,  the  concentration  of 
organic  waste  is  high,  the  available  oxygen  is  insufficient  to 
allow  the  bacteria  to  decompose  the  waste,  and  water  pollution 
results. 

Table  2-1  shows  the  estimated  increase  in  the  gross  pro- 
duction of  BOD  for  1957,  1964,  and  1968,  The  average  annual 
growth  rate  in  BOD  production  is  approximately  6  percent.  The 
important  insights  to  be  obtained  from  this  table  are  that:  (a) 
the  production  of  BOD  is  related  to  many  industrial  activities 


TABLE  2-1 

Estimated  Increase  in  Gross  Production  of  BOD 
(1957,  1964.  1968) 


Millions  of  Pounds  of  BOD  per  Year 


Waste  Source 

1957 

1964 

1968 

Food  processing 

3.400 

4.300 

4.600 

Textile  mill  products 

660 

890 

1.100 

Paper  and  allied  products 

4.300 

5.900 

7.800 

Chennical  and  allied  products 

5.500 

9.700 

14.200 

Petroleunn  and  coal 

410 

500 

550 

Rubber  and  plastics 

?0 

40 

60 

Prinnary  nnetals 

350 

480 

550 

Machinery 

100 

130 

180 

Transportation  equipnnent 

50 

120 

160 

All  other 

300 

390 

470 

Manufacturing  TOTAL 

15.090 

22.460 

29,670 

Sewered  population 

5.700 

7.600 

8.500 

TOTAL 

20.790 

30.060 

38.170 

Annual  rate  of  Increase 

5.4% 

6.2% 

Source:  Environmental  Protection  Agency.  V^.ater  Quality  Office.  C^st  of  Clean 
Water,  vol.  H  of  Cost  Effecliveness  and  Clean  Water  (Washington.  D.C.:  U.S. 
Government  Printing  Office.  March  1971). 
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and  since  these  activities  increase  over  time,  so  vill  the  produc- 
tion of  BOD;  and  (b)  approximately  one-third  of  the  produced 
BOD  comes  from  sewage,  and  as  the  population  increases,  BOD 
will  increase  also.  Clearly,  the  implication  of  these  observations 
is  that  increasing  economic  activity  and  population  will  require 
increasing  amounts  of  treatment  to  maintain  given  water  quality 
standards. 

b.  Growth  of  phosphorus.  Natural  bodies  of  water  con- 
tain mineral  and  organic  elements  that  are  essential  for  biologi- 
cal growth.  Sometimes,  as  the  result  of  pollution,  however,  an 
overabundance  of  one  or  more  of  these  elements  occurs.  Table 
2-2  shows  the  magnitude  of  increase  of  one  such  element— 
phosphorus.  Increases  of  such  a  magnitude  have  had  a  dele- 

TABLE2-2 


Estimated  Increase  in  Phosphorus  Discharged 
as  fViuiiicipeil  Sewage 
CieST,  7364,  1968) 


1957 

1964 

1968 

Sewered  population  (millions  of  persons) 
Per  capita  phosphorus  production,  pounds 

(a)  From  metabolic  process 

(b)  From  consumption  of  detergents 

98.4 

1.0 
2.0 

1 19.6 

1 .0 
3.0 

139.7 

1.0 
3.3 

TOTAL  sewered  phosphorus  (million 
lbs  per  year) 

295.2 

478.4 

600.7 

Less  phosphorus  incorporated  in  sewage 
sludge: 

(a)  Primary  treatment-0.5  lb 

per  capita  (million  lbs  per  year) 

(b)  Secondary  treatment~1.31  lbs 
per  capita  (million  lbs  per  year) 

(12.9) 
(63.6) 

(20.4) 
(81.3) 

(21.8) 
(111.8) 

TOTAL  discharged  phosphorus  (million 

lbs  per  year) 

218.7 

376.7' 

467.1 

Source:  Environmental  Protection  Agency,  Water  Quality  Office,  Cost  of  Clean 
Water,  vol.  II  of  Cost  Effectiveness  and  Clean  lA/ater  (Washington,  D.C.:  U.S. 
Government  Printing  Office,  March  1971). 
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terious  effect  upon  water  ecology  and  have  caused  abnormal 
growth  in  certain  aquatic  organisnns.  The  amount  of  available 
phosphorus  has  increased  in  recent  years  because  of  the  substi- 
tution of  phosphorus  detergents  for  soap,  not  only  by  house- 
holds but  also  by  industry.  In  addition,  because  of  the  increased 
demand  for  phosphorus,  the  production  of  phosphorus  deter- 
gents has  increased,  thus  resulting  in  an  increase  in  the  amount 
of  phosphorus  entering  receiving  waters,  not  only  as  a  residual 
from  cleansing  processes  but  also  as  a  waste  in  the  production 
of  the  detergent  itself. 

The  estimated  increases  in  phosphorus  discharges  from 
municipal  sewage  for  1957,  1964,  and  1968  are  shown  in  Table 
2-2.  The  average  annual  growth  rate  in  estimated  phosphorus 
production  was  approximately  7  percent  between  1957  and 
1968.  Clearly,  the  same  conclusions  may  be  obtained  concern- 
ing the  growth  of  phosphorus  as  were  obtained  for  BOD. 

c.  Growth  of  thermal  pollution.  The  primary  source  of 
thermal  pollution  is  the  electric  power  industry  which  requires 
tremendous  quantities  of  water  for  cooling*  Insofar  as  the  use  of 
electricity  will  increase  in  the  future,  the  possible  magnitude  of 
thermal  pollution  will  also  increase.  Table  2-3  shows  the  past 
and  estimated  future  use  of  electricity  from  1912  to  1985. 


TABLE  2-3 


U.S.  Electric  Power-Past  Use  and  Future  Estimates 


Billion 

Year 

Kilowatt-hours 

1912 

12 

1960 

753 

1965 

1,060 

1970 

1,503 

1975 

2,022 

1980 

2,754 

1985 

3,639 

Source:  Federal  Water  Control  Adminictration,  "Industrial  Waste  Guide  on  Thermal 
Pollution"  (Washington,  D.C.:  U.S.  Governrnent  Printing  Office,  September 
196S). 
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From  1970  to  1985  the  average  annual  increase  in  the  use  of 
electricity  is  approximately  6  percent. 

D,  Factors  Affecting  Water  Quality 

The  factors  that  affect  water  quality  may  be  divided  into 
four  categories:  (1 )  increases  in  population,  [2)  changes  in  tech- 
nology, (3)  the  lack  of  economic  incentives  or  penalties,  and  (4) 
the  existence  of  a  "frontier  psychology," 

We  shall  not  be  conctwied  as  to  whether  this  is  an  ex- 
haustive listing  or  whether  a  shorter  list  could  be  as  encom- 
passing, nor  shall  we  attempt  to  ;st  these  factors  in  order  of  the 
seriousness  of  their  effect;  but  rather,  we  present  this  classifica- 
tion because  it  provides  a  convenient  framework  for  summariz- 
ing the  principal  causes  of  water  pollution. 

7,  Increases  in  Population 

The  sheer  increase  in  the  number  of  people  places  con- 
siderable pressure  upon  facilities  designed  to  treat  wastewater. 
More  people  simply  implies  more  waste.  If  waste  water  is  not 
adequately  treated  and  is  allowed  to  find  its  way  into  the  water 
system,  as  has  occurred  in  recent  years,  more  water  pollution 
results.  The  effects  of  increases  in  the  population  are  further 
intensified  by  the  tendency  of  the  population  to  congregate  in 
large  urban  areas.  The  resulting  increases  in  population  density 
place  great  strain  upon  existing  treatment  facilities  and  do  so,  it 
appears,  in  greater  proportion  than  the  simple  increase  in  popu- 
lation density. 

The  increases  in  waste  resulting  from  increases  in  popula- 
tion are  not  limited  to  human  waste.  As  more  people  are 
absorbed  into  the  economy,  more  products  are  demanded  and 
produced,  whether  they  be  industrial  or  agricultural.  Thus  eco- 
nomic activity  has  increased  with  a  resulting  increase  not  only 
of  final  products  but  also  of  waste  material. 

2.  Changes  in  Technology 

With  the  advance  of  science,  new  products  and  new 
methods  have  evolved.  Our  life-styles  have  been  changed.  We 
drive  more  and  bigger  automobiles,  buy  drinks  in  "disposable" 
containers,  and  use  new  chemicals  in  our  homes  and  factories. 
Though  such  changes  may  have  had  significant  beneficial  effects 
upon  our  lives,  they  have  not  been  without  some  detrimental 
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side  effects.  In  moving  to  new  ways  of  producing  electricity  (for 
example,  by  harnessing  atomic  power),  we  have  experienced,  as 
a  detrimental  side  effect,  the  consequences  of  emitting  heated 
water  (thermal  pollution)  into  our  estuaries.  Advances  in  biolog- 
ical and  chemical  branches  of  science  have  increased  the  effici- 
ency by  which  we  produce  food,  but  they  have  done  so  with 
the  conspquonce  tlijt  our  resources  are  becoming  satu- 

rated with  harmful  pesticides  and  phosphates. 

3.  Lack  of  Economic  Incentives  or  Penalties 

Although  many  of  our  activities  are  affected  by  economic 
forces,  we  have  usually  considered  the  bounties  of  nature  to  be 
uniimited.  Because  of  the  conflicting  demands  placed  upon  our 
water  resource  and  the  relative  scarcity  of  such  resources,  this 
provision  of  nature  cannot  be  considered  a  free  good,  especially 
if  we  desire  certain  standards  of  water  quality  while  stiil  de- 
manding certain  material  things. 

If  we  allow  the  indiscriminate  emission  of  pollutants  into 
our  waterways,  we  pay  all  of  the  costs  inherent  in  low  water 
quality— fewer  places  to  swim,  higher  costs  of  supplying  drink- 
ing water,  and  increased  possibility  of  disease.  Yet  if  we  elimi- 
nate pollutants  completely,  we  face  the  prospect  of  high  control 
costs  for  individuals  and  for  firms,  with  the  resulting  decreases 
in  individuals'  incomes  to  spend  on  other  goods  and  services.  We 
must  reduce  pollution  in  an  effective  and  equitable  manner. 

We  have  seen  significant  changes  in  technology  and 
leisure  time  without  the  required  changes  in  economic  incen- 
tives to  control  their  adverse  effects.  For  example,  individuals 
buy  disposable  containers  but  are  not  confronted  directly  with 
the  cost  of  disposing  of  them.  Consequently,  more  products  are 
produced  in  disposable  containers  than  would  be  the  case  if  the 
price  of  the  product  reflected  its  true  cost.  Furthermore,  firms 
emit  such  things  as  chemicals  and  refuse  into  receiving  waters 
without  paying  the  added  purification  costs  of  providing 
potable  water  or  without  indemnifying  those  directly  affected 
by  the  resulting  dirty  water.  As  a  consequence  of  these  con- 
ditions, such  firms  are  able  to  charge  a  price  for  their  products 
that  is  lower  than  if  they  were  confronted  with  the  true  costs  of 
their  operations.  This  situation  would  be  alleviated  if  firms  were 
confronted  with  the  true  cost  of  their  activities.  This  could  be 
accomplished  by  imposing  taxes  upon  certain  goods,  the  pro- 
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ceeds  of  which  would  pay  for  their  disposal,  and  by  imposinq 
effluent  fees,  the  presence  of  which  would  give  indnsrr\ 
incentive  to  decrease  ^  >^  omisstr  o(  i  L-ilutairo.  in  ihe  absence 
.  i'  Sucl^  ;,onon.{C  incentives,  water  quality  will  continue  to  be 
less  than  what  is  desirable  or  r^ttainable.  The  recognition  of 
these  facts  has  found  expression  in  the  most  recent  report  of 
the  President's  Council  of  Economic  Advisors;  and  recently 
Russell  Train,  Chairman  of  the  Council  of  Environmental 
Quality,  said: 

We  think  that  significant  reductions  in  waste  discharges 
might  be  more  quickly  and  inexpensively  effected  if,  in 
addition  to  regulatory  restrictions,  changes  were  made  in 
the  costs  of  facing  individual  polluters.  For  example,  a 
system  of  effluent  or  emission  charges  requiring  pay- 
ment for  the  amount  of  specific  pollutants  added  to  the 
environment  would,  it  seems  to  rr\o,  help  harness  the 
normal  competitive  forces  of  our  economy  to  work  with 
us  rather  than  against  us  in  achieving  our  pollution 
abatement  goals. 

4,  Frontier  Psychology 

In  summarizing  the  relationship  betv^een  the  American 
society  and  its  natural  resources,  Alexis  de  Tocqueville  said, 
"Their  ancestry  gave  them  love  of  equality  and  of  freedom;  but 
God  Himself  gave  thv^m  the  means  of  remaining  equal  and  free 
by  placing  them  upon  a  boundless  continent."  This  abundance 
has,  however,  caused  cjs  to  be  careless.  This  carelessness  has 
been  referred  to  as  "a  reflection  of  our  frontier  psychology." 

Man  has  traditionally  been  a  developer,  for  he  alone 
among  all  living  things  is  capable  of  changing  his  environment. 
It  has  been  asserted  that  man,  particularly  Western  man,  has 
pursued  development  with  a  frontier  mentality— a  mentality 
that  causes  him  to  believe  that  his  resources  are  unlimited.  As  a 
consequence  of  thiu  error  in  thinking  and  this  selfishness  of 
attitude,  developmental  decisions  have  been  made  without  an 
awareness  of  their  consequences  for  water  quality.  Cities  have 


'Address  delivered  at  the  Atlantic  Council,  Battelle  Memorial  Institute 
Conference.  Department  of  State,  Washington,  D.C.,  June  15,  1971  (processed)  as 
quoted  in  Charles  L.  Schultze  et  a/,  (eds.).  Setting  National  Priorities  in  the  1972 
Budget  (Washington,  D.C.:  The  Brookings  Institution),  p.  239. 
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grown  with  no  more  thought  to  sewage  treatment  than  the 
requisite  pipes  to  direct  the  effluent  to  some  receiving  waters, 
and  firms  have  expanded  their  facilities  with  equally  reckless 
abandon. 

E.  Governmental  and  Private  Responses  for  Water  Quality 

Pollution  control  has  become  a  major  issue  of  public 
policy.  In  this  section  we  shall  review  some  of  the  major  land- 
marks in  the  development  of  government  response  to  problems 
of  water  pollution  control.  Though  our  review  is  brief,  it  is 
sufficient  to  indicate  that  in  recent  years  the  rate  at  which 
government  control  has  been  extended  and  monetary  appropri- 
ations made  has  risen  quite  rapidly. 

1 .  Role  of  State  and  Local  Governments 

Prior  to  1948  most  of  the  responsibility  for  controlling 
water  pollution  resided  with  state  and  local  government^  fcven 
in  colonial  times  cities  had  regulations  governing  the  disposal  of 
sewage.  Baltimore,  for  example,  banned  the  use  of  cesspools  in 
1889,  in  1857  Philadelphia  began  the  construction  of  a  sewer 
system,  and  also  in  1857  Brooklyn  installed  sewers  for  the 
transportation  of  sewage.  As  cities  grew,  regulations  governing 
the  emission  of  foreign  material  into  waterways  were  adopted 
by  both  state  and  local  authorities.  However,  such  regulations 
were  adopted  primarily  to  minimize  the  disruption  of  water 
navigation.  Late  in  the  19th  century  as  scientists  began  to  estab- 
lish the  relationship  between  contagious  diseases  and  water 
pollution,  state  and  local  governments  created  public  health 
boards  that  were  charged  with  pollution  control  as  a  way  of 
maintaining  health  standards. 

State  and  local  governments  have  traditionally  played  an 
innovative  role  in  environmental  protections  and  continue  to  do 
so  even  with  the  increased  involvement  of  the  federal  govern- 
ment, an  involvement  we  shall  document  in  the  next  section. 
The  state  and  local  governments  perform  creative  and  essential 
functions  in  planning,  managing,  and  enforcing  the  various 
means  that  have  been  adopted  to  restore  and  maintain  water 
quality.  Though  the  variety  in  and  the  number  of  state  and  local 
governmental  efforts  prohibit  a  detailed  examination  of  their 
activities,  a  few  general  observations  can  be  made  by  referring 
to  two  tables  recently  released  by  EPA. 
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Table  2-4  shows  the  amount  of  funding  and  the  amount 
of  manpower  for  state  and  federal  water  quality  agencies  as 
funded  in  1970  and  budgeted  for  1971,  As  indicated  in  the 
table,  there  has  occurred  an  increase  of  apr^roximately  21  per> 
cent  in  the  amount  of  money  devoted  to  water  quality  pro- 
grams and  an  increase  of  approximately  8  percent  in  the  num- 
ber of  man-years  devoted  to  work  in  such  programs. 

Though  state  and  local  governments  have  enjoyed  con> 
siderable  success  in  their  efforts  in  water  pollution  control,  their 
work  has  become  increasingly  difficult  as  pollution  hdS  in- 
creased and  as  the  size  and  number  of  municipalities  have 
increased.  Smce  pollution  is  no  respecter  of  political  bound- 
aries, it  was  difficult  for  one  locality,  or  even  a  state,  to  clean 
up  its-  water  when  other  communities  were  not  so  inclined. 
Furthermore,  even  those  communities  dedicated  to  'mnioviiv^ 
water  quality  havt'  experienced  increasing  difficulty  in  financing 
their  projecii>  as  financial  squeezes  began  to  affect  state  and 
local  governments.  In  addition,  there  arose  competition  among 
municipalities  lor  new  business,  some  of  which  polluted;  and  in 
many  areas  pollution  control  was  afforded  low  priority  by  those 
cities  competing  for  new  industry  and  fearful  that  stringent 
controls  would  put  them  at  a  competitive  disadvantage.  Such 
problems,  along  with  the  experiences  of  the  New  T  eal  (e.g., 
increased  federal  control  and  aid  to  state  and  local  govern- 
ments), eventually  began  to  encourage  federal  authorities  to 
take  increasingly  more  initiative, 

2.  Role  of  the  Federal  Government 

Prior  to  1948  the  only  federal  legislation  in  the  area  of 
water  pollution  control  was  an  1899  law  prohibiting  the  dump- 
ir^g  of  debris  into  navigable  waters— to  prevent  impediments  to 
navigation  rather  than  to  fight  pollution— and  a  1924  act  pro- 
hibiting oil  pollution  from  ocean-going  vessels.  Since  1948  a 
series  of  federal  acts  has  been  passed,  beginning  with  the  Water 
Pollution  Control  Act  of  1948.  The  contents  of  this  Act  were 
based  upon  the  opinion  that  the  control  of  water  pollution  was 
a  state  and  local  responsibility  but  that  the  federal  government 
should  aid  the  financing  of  such  facilities  by  providing  capital  in 
the  form  of  loans  to  state  and  local  governments.  In  1956  the 
Water  Pollution  Control  Act  was  amended  to  change  what  was  a 
temporary  authority  into  a  permanent  authority  and  to  change 
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what  had  been  a  system  of  loans  to  a  system  of  grants.  The 
annual  authorization  under  the  amended  Act  was  $50  million. 

In  the  early  1960s  Congress  appeared  to  be  dissatisfied 
with  the  progress  of  oollution  control  and  eventually  adopted 
the  Water  Quality  Act  in  1965.  This  Act  increased  the  author- 
ized level  of  funding,  increased  support  to  research  and  develop- 
ment activities,  created  the  Federal  Water  Pollution  Control 
Administration  (FWPCA),  and  strengthened  the  role  to  be 
played  by  the  federal  governnnent  in  the  enforcement  of  water 
pollution  control  and  the  establishment  of  water  quality  cri- 
teria. In  1966  the  Clean  Water  Restoration  Act  was  passed, 
which  further  increased  authorized  funding—reaching  a  high  of 
$1.25  billion  by  1971  and  increased  research  and  development 
activities  into  advanced  water  treatment  methods.  Also  at  this 
time  (1966)  the  FWPCA  was  transferred  from  Health,  Educa- 
tion and  Welfare  (HEW)  to  the  Department  of  the  Interior. 

Between  1967  and  1970  water  pollution  control  legisla- 
tion concentrated  upon  specific  pollution  problems.  Bills  were 
passed  which  dealt  with  problems  of  oil  pollution,  acid  mine 
drainage,  eutrophication,  and  thermal  pollution.  Such  acts  were 
primarily  designed  to  strengthen  the  weaknesses  of  former  acts 
or  to  cover  aspects  of  pollution  control  that  had  been  over- 
looked in  previous  acts.  In  addition,  the  FWPCA  was  changed  to 
the  Federal  Water  Quality  Administration  (FWQA). 

In  1970,  realizing  the  fragmentation  of  responsibility,  not 
only  in  water  pollution  control  but  the  entire  area  of  environ- 
mental control.  President  Nixon  by  a  Presidential  Act  estab- 
lished EPA.  This  agency  represented  an  addition  to  the  Presi- 
dent's cabinet  and  thereby  emphasized  the  importance  the 
federal  government  was  now  assigning  to  problems  of  environ- 
mental deterioration.  In  addition  to  EPA  the  President  estab- 
lished the  Council  on  Environmental  Quality— a  committee 
created  to  report  directly  to  the  President  in  an  advisory  and 
recommendatory  capacity  on  environmental  issues. 

Three  terms  frequently  used  to  describe  the  government 
funding  process  include  authorization,  appropriation,  and  ex- 
penditures. Each  term  has  a  specific  meaning.  When  a  legislature 
enacts  a  new  law  that  requires  funding  for  implementation,  the 
legislature  will  authorize  a  ceiling  or  upper  limit  in  dollar 
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amounts.  The  actual  monies  Congress  or  a  state  legislature 
appropriates  for  any  piece  of  legislation  are  the  result  of  a  sub- 
sequent and  an  entirely  different  appropriation  process. 
Appropriations  are  often  below  authorization  amounts.  Ex- 
penditures of  a  government  depend  upon  an  agency  of  the 
executive  branch  of  government.  While  a  government  agency 
cc^n  usually  find  wa/b  to  encumber  all  funds  it  has  received 
through  an  appropriation,  it  is  possible  for  a  variety  of  reasons 
for  expenditures  to  fall  below  the  level  of  appropriations.  It  is 
not  unusual  for  a  legislature  to  increase  both  appropriation  and 
authorization  levels  from  time  to  time  on  any  piece  of  legisla- 
tion, thus  permitting  an  agency  to  expand  its  staff  and  services. 
In  Table  2-5  a  summary  of  federal  appropriations  for  water 
pollution  control  is  shown.  As  can  be  seen,  both  appropriations 
and  expenditures  have  increased,  though  expenditures  have 
been  substantially  below  those  amounts  appropriated. 

TABLE  2-5 


Federal  Appropriations  and  Expenditures  for 
Water  Pollution  Control 
(Millions  of  dollars) 


Actual 

Estimated 

Proposed 

1965 

1969 

1970 

1971 

1972 

Grant  program  for  construction  of 

waste  treatnnent  faclHtles: 

Appropriations 

$  93 

$214 

$800 

$1,000 

$2,000 

Expenditures 

70 

135 

176 

422 

1,000 

Adnninistration,  research,  develop- 

ment, miscellaneous  grants, 

enforce  ment: 

Appropriations 

35 

87 

87 

120 

143 

Expenditures 

31 

79 

86 

113 

131 

TOTAL: 

Appropriations 

128 

301 

S07 

1,120 

2,143 

Expenditures 

$101 

$214 

$262 

$  535 

$1,131 

Sources:  The  Budget  of  the  United  States  Government  .  .  .  Appendix,  for  fiscal 
years  1967.  1971.  1972.  pp.  494  and  496.  625  and  803.  805.  respectively; 
The  Budget  of  the  United  States  Government,  Fiscal  Year  1972  (Washington. 
D.C.:  U.S.  Government  Printing  Office),  p.  1 13. 
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3.  Role  of  the  Private  Sector 

The  private  sector  has  also  become  involved  in  the  con- 
trol of  water  pollution.  Most  obviously,  the  private  sector  has 
been  affected  by  governmental  regulations  and,  in  many  cases, 
has  had  to  reorganize  its  production  processes  to  meet  the  re- 
quirements of  the  new  legislation.  If  some  aspects  of  the  cur- 
rently proposed  legislation  are  enacted,  the  private  sector  will 
have  to  reorganize  its  production  processes  even  more. 

Some  indication  of  what  has  been  occurring  in  the  private 
sector  in  the  area  of  water  pollution  control  can  be  obtained  by 
examining  the  appropriations  for  research  and  development  in 
this  area  as  well  as  the  amount  of  money  actually  invested  in 
pollution  control  equipment.  Table  2-6  shows  the  amount 
appropriated  to  research  and  development  in  1970  by  broad 
industrial  classifications  and  the  planned  expenditure  for  1971. 
Table  2-7  qives  actual  and  planned  investments  in  both  air  and 
water  pollution  control.  Though  these  figures  are  not  as  ac- 
curate as  we  should  like,  they  do  perhaps  give  some  indication 
of  the  monies  involved  and  the  increased  commitment  of  the 
private  sector  to  pollution  control.  These  monies  fall  short  of 
those  that  it  has  been  estimated  will  be  required  by  industry  to 
satisfy  federal  guidelines  such  that  further  increases  can  reason- 
ably be  expected. 

President  Nixon  has  called  for  the  establishing  of  a  na- 
tional industrial  pollution  control  council.  Such  a  council  would 
work  closely  with  the  Council  on  Environmental  Quality,  the 
Secretary  of  Commerce,  and  other  federal  agencies  involved  in 
pollution  control.  The  purposie  of  such  a  council  would  be  to 
help  develop  effective  policies  for  curbing  pollution,  to  enlist 
increased  support  from  business  and  industry  to  reduce  pollu- 
tion, and  to  provide  a  mechanism  through  which  government 
officials  could  work  with  industrial  leaders  to  establish  volun- 
tary programs  for  accomplishing  desired  pollution  control  goals. 

F.  National  Water  Pollution  Control  Program 

In  response  to  expressions  of  public  concern  over  existing 
levels  of  wqter  pollution  (as  reflected  in  part  in  the  passing  of 
certain  legislation),  a  national  water  pollution  control  program 
was  developed.  In  this  section  we  review  the  significant  aspects 
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of  this  program.  In  our  review  we  shall,  as  in  previous  sections, 
concentrate  upon  the  role  of  nnunicipal  wastewater  treatment 
facilities  and  upon  those  aspects  of  the  national  program  that 
would  seem  to  be  of  importance  to  the  manpower  planner. 


TABLE  2-6 


Industry  Research  and  Development  Expenditures 
for  Pollution  Control,  1970-71 
(Millions  of  dollars) 


Percent 

Actual 

Planned 

change 

Industry 

1970 

1971 

1970-71 

Iron  and  Steel 

$  1.7 

$  0.8 

-53 

Nonferrous  metals 

10.1 

13.5 

34 

Machinery 

177.6 

186.5 

5 

Electrical  machinery  and  communications 

48.1 

63.7 

32 

Aerospace 

181.3 

222.0 

22 

Autos,  trucks,  and  parts 

60.1 

74.6 

24 

Other  transportation  equipment 

2.2 

2.1 

-5 

Fabricated  metals  and  ordnance 

7.0 

11,0 

57 

Professional  and  scientific  instruments 

31.6 

32.9 

4 

Lumber 

0.4 

1.2 

200 

Furniture 

0.4 

1.1 

175 

Chemicals 

53.1 

36.1 

-32 

Paper 

8.2 

8.3 

1 

Rubber 

3.2 

3.1 

-3 

Stone,  clay,  and  glass 

15.4 

19.1 

24 

Petroleum  products 

34.4 

43.2 

26 

Food  and  kindred  products 

5.6 

7.3 

30 

Textile  mill  products 

5.0 

4.3 

-14 

Apparel 

<.5 

<.5 

NA 

Other  manufacturing 

15.7 

12.4 

-21 

All  manufacturing 

661.1 

743.2 

12 

Nonmanufacturing 

80.4 

182.6 

127 

All  industry 

$741.5 

$925.8 

25 

Source:  McGraw-Hill  Book  Company. 
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TABLE  2-7 


Industry  Investment  for  Air  and  Water  Pollution 
Control,  1969-71 
(Millions  of  dollars) 


Industry 

Actual 

Planned 

Pt-M'cent 
cha  nge 

Planned 
percent 
change 

1969 

1970 

1 971 

1969-70 

1 970-71 

Iron  and  steel 

b  1  /y 

S  206 

$    21 2 

15 

3 

Nonferrous  metals 

41 

100 

152 

144 

52 

Electrical  machinery 

32 

52 

58 

63 

12 

Machinery 

51 

121 

169 

137 

40 

Autos,  trucks,  and  parts 

55 

67 

118 

22 

76 

Aerospace 

22 

15 

18 

—32 

20 

Other  transportation  equipnnent 

15 

15 

6 

0 

-60 

Fabricated  nnetals 

44 

53 

70 

20 

32 

Instrunnents 

25 

25 

28 

0 

12 

Stone,  clay,  and  glass 

63 

64 

104 

2 

62 

Other  durables 

103 

135 

175 

31 

30 

TOTAL  durables 

630 

853 

1.110 

35 

30  • 

Chemicals 

140 

169 

263 

21 

56 

Paper 

143 

153 

321 

7 

110 

Rubber 

9 

50 

42 

456 

-16 

Petroleum 

260 

337 

507 

30 

50 

Food  and  kindred  products 

58 

84 

151 

45 

80 

Textiles 

10 

13 

25 

30 

92 

Other  nondurables 

31 

60 

37 

94 

-^38 

TOTAL  nondurables 

651 

866 

1 .346 

33 

55 

All  manufacturing 

1,281 

1,719 

2.456 

34 

43 

Mining 

105 

115 

135 

10 

17 

Railroads 

NA 

28 

28 

NA 

0 

Airlines 

NA 

21 

27 

NA 

29 

Other  transportation 

0 

4 

10 

150 

Communications 

0 

a 

a 

NA 

NA 

Electric  utilities 

155 

405 

679 

161 

68 

Gas  utilities 

130 

110 

148 

—15 

35 

Commercial 

0 

100 

158 

58 

All  business 

$1,671 

$2,502 

$3,641 

50 

46 

NA  -  not  available 
a  Less  than  0.5 

^  Based  on  large  chain,  nnail  order,  and  departnnent  stores;  insurance  com- 
panies; banks;  and  other  commercial  business 


Source:  McGraw-Hill  Book  Company. 


151^ 


49 


7.  Mission,  Objectives,  and  Goals  of  the  Office  of  Water 
Programs 

Within  the  framework  of  the  federal-state-municipal  part- 
nership, a  national  strategy  has  been  suggested  that,  if  fol- 
lowed, will  contribute  significantly  to  achieving  adequate  stand- 
ards of  water  quality  throughout  the  country.  This  plan  in- 
cludes a  statement  of  the  mission,  objectives,  and  goals  of  the 
national  program  for  water  pollution  control  and  an  established 
order  of  priorities  among  a  variety  of  possible  activities. 

The  central  mission  of  the  national  program  is: 

<1)  To  prevent  further  pollution  of  the  nation's  water 
resources  by  preserving  existing  high-quality  waters 
for  future  generations  and  maintaining  achieved 
level  of  water  quality  for  presently  defined  uses 

(2)  To  reverse  the  present  degradations  of  the  nation's 
waters  and  to  enhance  the  value  of  water  and  re- 
lated resources  by  abating  pollution  and  by  manag- 
ing waste-bearing  waters  for  beneficial  reuse 

(3)  To  contribute  to  a  coordinated  and  long-range 
national  program  for  the  preservation  of  a  balanced 
environment 

A  principal  objective  of  the  national  program  for  the 
five-year  period  ending  in  1976  is  to  establish  water  quality 
standards  and  obtain  compliance  with  such  standards.  The  ob- 
jective to  be  attained  by  1980  is  to  manage  and  control  all 
sources  of  water  pollution  and  to  develop  the  technology  and 
institutions  for  the  complete  recycling  of  waste  and  the  reuse  of 
renovated  waste  waters. 

To  achieve  the  objective  of  reaching  established  water 
quality  standards,  several  intermediate  goals  have  been  estab- 
lished. The  following  is  a  sample  of  such  goals: 

(1)  To  have  an  information  system  and  the  manage- 
ment capability  to  direct  resources  toward  high- 
priority  goals  (by  1971) 

(2)  To  establish  effluent  requirements  as  an  element  in 
establishing  water  quality  criteria  (by  1972) 
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(3)  To  complete  programs  of  heat  and  radiation  control 
from  power  plants  (by  1972) 

(4)  To  complete  required  implementable  water  basin 
plans  to  be  certified  by  the  states  and  river  basin 
commissions  and  to  be  accepted  by  OWP  (by  1973) 

(5)  To  achieve  compliance  with  effluent  requirements 
for  municipal  wastes  and  maintain  this  level  of 
compliance  on  an  ongoing  basis  through  surveil- 
lance, enforcement,  and  public  utility  long-term 
financing  arrangements  (by  1974) 

2.  Program  Strategy 

The  goals  of  the  national  water  pollution  control  program 
have  been  structured  into  an  order  of  priorities  which  in  turn 
determines  a  water  program  strategy.  Within  this  program 
strategy  the  most  important  item  is  the  establishing  of  water 
quality  standards.  Such  standards,  when  properly  used,  identify 
water  uses  and  water  quality  criteria  along  with  a  timetable  for 
corrective  measures  and  a  mechanism  for  implementation  and 
enforcement  of  the  standards.  The  second  item  in  the  program 
strategy  is  the  development  of  river  basin  pollution  abatement 
and  prevention  plans.  Water  quality  standards  provide  the  basis 
for  control  and  abatement  activities  to  be  implemented  in  each 
basin  plan,  while  the  basin  plan  provides  the  means  for  focusing 
upon  the  appropriate  combination  of  technology,  facility  con- 
struction, enforcement,  and  the  management  of  resources  in  the 
most  cost-effective  manner  for  obtaining  the  desired  water 
quality. 

Some  significant  elements  of  the  program  strategy  are: 

(1)  To  take  those  actions  that  will  assure  the  adoption 
of  federally  approved  water  quality  standards  by  all 
of  the  states 

(2)  To  take  those  actions  that  will  encourage  the  state 
to  develop  implementable  plans  to  achieve  the 
federally  approved  water  standards.  This  will  be 
done  by: 
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(a)  Increasing  federal  and  state  emphasis  upon 
good  planning  for  river  basins  and  regional- 
metropolitan  areas 

(b)  Requiring  that  federally  subsidized  construc- 
tion projects  conform  with  approved  water 
quality  plans 

^  (c)  Assuring  that  the  priorities  established  in  state 

program  plans  (i.e.,  the  one-  and  five-year  lists 
to  be  explained  subsequently)  are  consistent 
with  the  schedules  contained  in  approved  basin 
or  regional-metropolitan  water  quality  plans 

(3)  Annual,  qualified,  objective  analysis  of  each  state 
program   to   identify  strengths  and  weaknesses, 
activeness  of  legislative  base,  inactivity  of  funding, 
.   and  successes  as  measured  by  programs  in  attaining 
water  pollution  control  goals 

3.  Priorities  in  National  Problem  Areas 

In  assessing  the  impediments  to  achieving  the  stated  ob- 
jectives of  water  quality,  we  have  identified  several  national 
problem  areas.  These  problem  areas  are:  (1)  municipal-sewered 
wastes,  (2)  industrial  and  power  plant  wastes,  (3)  agricultural 
wastes,  (4)  other  urban  wastes,  (5)  oil  and  hazardous  materials 
spills,  (6)  miLing  and  wells,  and  (7)  other  wastes. 

To  order  this  list  of  problem  areas  in  terms  of  priorities, 
two  indices  were  compiled  by  EPA/OW^^  One,  the  "impact 
index  "  attempted  to  relate  the  proporti.:-:^  jf  waste  discharged 
by  a  given  problem  area  to  total  wastes  discharged  in  the  basin 
and  to  the  population  adversely  affected  by  this  discharge.  A 
large  relative  discharge  affecting  a  large  proportion  of  the 
basin's  population  results  in  a  high  index.  The  other  was  the 
"action  effectiveness  index"  which  combines  the  relative  costs 
of  control,  effectiveness  toward  meeting  standards,  availability 
of  technology  to  meet  the  need,  and  willingness  and  ability  to 
proceed  with  the  desired  activity.  This  factor  modifies  the 
impact  index  to  indicate  the  most  effective  area  in  which  to 
make  initial  investments. 

Municipal-sewered  discharges  ranked  first  among  the 
problem  areas  regardless  of  which  index  was  used.  This  factor 
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indicates  that  attention  to  this  particular  problem  area  has  been 
assigned  first  priority. 

4.  Municipal  Wastewater  Treatment  Plants 

Municipal  wastewater  treatnnent  plants,  ranging  fronn  very 
minor  holding  tanks  to  highly  complex  operations  that  permit 
water  to  be  eventually  recycled  into  the  community's  potable 
water  supply,  are  designed  to  perform  specific  functions.  The 
EPA  data  collection  and  reporting  system,  known  asSTORET, 
uses  "type  of  treatment"  as  the  key  term  in  the  identification 
of  a  municipal  wastewater  treatment  plant.  Approximately  16 
separate  types  of  treatment  can  be  identified.  This  number  is 
increased,  however,  when  it  is  realized  that  a  particular  plant 
may  engage  in  several  types  of  treatment.  Terms  such  as 
"primary"  and  "secondary"  are  used  to  describe  the  general 
type  of  treatment  a  plant  engages  in  and,  as  such,  will  contain 
specific  types  of  treatment. 

To  establish  more  precisely  the  place  of  employment  for 
detailed  manpower  planning,  identifying  the  plant  by  two  addi- 
tional means  of  subclassification  is  necessary:  plant  size  and 
specific  processes  available  for  treating  waste.  Plant  size  is 
measured  by  the  volume  of  waste  water  treated  or  the  average 
daily  flow  expressed  in  million  gallons  per  day  (mgd).  Deter- 
mining the  specific  process  in  the  use  is  a  little  more  complex; 
but  it  is  the  combination  of  processes  that  most  accurately 
represents  the  technology  used  in  the  plant.  As  an  example,  a 
secondary  treatment  plant  is  formed  by  a  configuration  of  a 
number  of  specific  processes  extended  beyond  the  primary 
process. 

Advanced  or  tertiary-type  treatment  plants,  while  few  in 
number,"^  are  significant  because  they  represent  the  most 
modern  technology  available  in  the  municipal  water  quality 
field  and,  as  such,  signal  to  the  manpower  planner  many  of  the 
job  tasks  that  must  be  performed  in  the  future. 

For  the  present  (and  the  immediate  future),  the  man- 
power planner  in  a  state  agency  is  required  to  devote  much  of 

"^Only  10  tertiary  plants  were  reported  in  Federal  Water  Quality  Administra- 
tion, "Inventory  of  Municipal  Waste  Facilities/'  Statistical  Summary,  7968  {Washing- 
ton. D.C.:  U.S.  Government  Printing  Office,  June  1970). 
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his  time  to  calculating  the  need  and  developing  training  pro- 
grams for  persons  increasingly  employed  in  plants  having  the 
secondary  treatment  process.  Table  2-8  gives  data  that  are 
suggestive  of  the  direction  technological  change  has  taken 
during  the  past  few  years.  As  can  be  seen,  in  1940  the  number 
of  secondary  and  primary  plants  was  about  the  same,  while  by 
1968  the  number  of  secondary  plants  was  approximately  four 
times  that  of  primary  plants.  Furthermore,  the  total  number  of 
plants  more  than  doubled  within  the  28-year  period.  Similar 
growth  in  the  future  is  not  unlikely. 

In  future  years  the  concern  for  higher  water  quality 
standards,  increasing  population,  and  changes  in  technology  will 
bring  about  the  following  changes  in  wastewater  facilities:  (1) 
replacement  of  obsolete  plants,  (2)  expansion  of  existing  plants 
by  increasing  flow  capacity,  (3)  improvement  of  or  upgrading 
the  treatment  process  in  existing  plants,  (4)  combination  of  (2) 
and  (3),  and  (5)  new  plant  design  and  construction. 

5.  Construction  of  Plants 

Clearly  the  construction  of  municipal  wastewater  treat- 
ment plants  will  play  an  important  role  in  the  national  plan  and 
strategy  for  water  quality.  For  this  reason,  as  well  as  for  reasons 

TABLE  2  8 

Number  of  Primary  and  Secondary  Municipal 
Wastewater  Treatment  Plants  in 
the  United  States 
(Selected  years,  1940-68) 


Type  of  Treatment 

1940 

1945 

194S 

1949 

1957 

1962 

1968 

Primary 

2,938 

2,889 

3,035 

3,073 

2,771 

2,709 

2,431 

Secondary 

2,630 

2,897 

3,023 

3.157 

4,747 

6,669 

10,126 

TOTAL 

5,580 

5.786 

6,058 

6.230 

7,518 

9,378 

12,565 

Source:  Federal  Water  Ouatity  Administration.  "Inventory  of  Municipal  Waste  Facilities." 
Statistical  Summary,  t968  (Washington,  D.C:  U.S.  Governnnent  Printing  Office.  June 
1970). 
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that  will  become  more  apparent  in  subsequent  chapters  of  this 
manual,  it  will  be  profitable  for  us  to  trace  those  steps  that  are 
m05=t  commonly  followed  in  bringing  a  wastewater  treatment 
plant  into  being. 

Following  a  period  of  determining  desired  water  uses 
(current  and  future)  and  establisliing  water  quality  criteria  at 
the  various  sources  that  are  necessary  to  effect  those  uses,  state 
agt-ncies  identify  and  record  the  specific  sources  of  pollution  to 
determine  which  sources  need  to  be  reduced.  When  a  munici- 
pality is  found  to  be  discharging  waste  thiat  causes  the  receiving 
water  to  be  below  water  quality  standards,  the  sta^e  water 
pollution  control  agency  notifies  by  letter  the  appropriate  local 
authority.  Since  this  letter  is  recognized  in  many  states  as  a  legal 
citation  fully  enforceable  by  the  state  courts,  its  receipt  by  the 
local  governmental  authorities  signifies  the  commencement  of 
the  community's  attempt  to  do  its  part  in  meeting  water  quality 
standards  either  by  building  new  or  by  expanding  and  upgrading 
existing  wastewater  treatment  plants. 

Through  authorization  given  by  the  various  water  pollu- 
tion control  acts  discussed  in  the  previous  section,  the  federal 
government  stands  ready  to  offer  financial  assistance  to  local 
governments  wishing  to  build,  expand,  or  upgrade  wastewater 
treatment  plants.  To  qualify  for  such  assistance,  certain  pro- 
cedures must  be  followed:  When  the  type  and  size  of  facility 
has  been  determined,  designed,  and  approved  by  the  state  water 
pollution  control  agency,  the  local  community,  through  the 
state,  formally  applies  for  a  federal  sewage  treatment  works 
grant.  If  the  application  is  approved,  the  grant  is  awarded,  and 
shortly  thereafter  the  final  plans  and  specifications  of  the  plant 
are  submitted  and  approved.  With  this  approval,  bids  for  the 
construction  of  the  plant  may  be  taken  and,  upon  acceptance, 
construction  initiated.  Immediately  prior  to  the  construction  of 
the  facility,  the  engineer  responsible  for  designing  the  waste- 
water treatment  plant  must  submit  for  approval  an  "operating 
manual"  which  includes  staffing  requirements.  Upon  the  com- 
pletion of  construction,  the  plant  is  inspected  and  commences 
operation  thereafter. 

One  year  after  the  facility  has  been  in  operation,  regional 
operations  and  maintenance  personnel  inspect  the  facility.  Cur- 
rent rules  and  regulations  for  federal  grants  also  require  that  the 
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State  assure  that  it  will  conduct  annua)  inspections  for  three 
years  after  construction  to  determine  whether  such  facilities  are 
operated  and  maintained  in  an  efficient,  economic,  and  effec- 
tive manner  and  to  ensure  that  approved  operative  and  main- 
tenance practices  are  followed,  /  'though  all  states  do  not  have 
annual  or  seasonal  inspection  programs,  it  is  intended  that  such 
a  capability  be  established  in  the  near  future. 
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CHAPTER  THREE 


HUMAN  RESOURCE  DEVELOPMENT  AND  WATER 
POLLUTION  CONTROL 

Solving  the  problems  of  water  pollution  control  will  re- 
quire a  nnajor  manpower  effort.  This  is  a  commonplace  fact  of 
the  age  in  which  we  |ive-~-the  age  of  manpower,  of  education,  of 
hun  a.i  resources.  Whatever  the  current  issue,  be  it  law  and 
order,  community  health,  national  defense,  reduction  of 
poverty,  or  the  protection;  of  our  environment,  the  critical  re- 
source is  trained  manpower:  physical  and  social  scientists,  en- 
gineers and  technicians,  and  those  workers  with  social  as  well  as 
manipulative  skills. 

The  results  of  a  recent  study  conducted  by  the  National 
Planning  Association  (NPA)  illustrates  the  challenge  of  acquir- 
ing the  necessary  manpower  to  achieve  certain  goals.  Consider- 
ing a  series  of  national  goals  identified  in  1960  by  a  national 
commission  established  by  President  Eisenhower,  NPA  asked, 
"If  we  seriously  set  out  to  achieve  these  goals,  would  we  have 
enough  manpower  to  do  them  aM?"  The  answer  was  an  un- 
qualified "No!"  If  we  want  rising  living  standards— including 
both  private  and  public  goods  and  services;  national  defense; 
better  health  care;  improved  education;  adequate  recreational 
facilities;  cultural  amenities;  resource  conservation  and  develop- 
ment; housing;  a  clean,  attractive,  and  healthy  environment;  and 
all  the  rest— vve  cannot  have  them  all  at  once.  We  must,  there- 
fore, 'establish  priorities  among  these  goals  and  organize  our 
resources  efficiently  to  achieve  as  many  of  them  as  possible.  To 
this  end  we  must  plan  the  development  of  human  resources  to 
enable  them  to  make  the  greatest  possible  contribution  to  the 
achievement  of  these  national  goals. 

A,   Role  of  the  Manpov^er  Planner  in   Human  Resource 
Developnnent 

The  manpower  planner  is  charged  with  the  primary  re- 
sponsibility of  Satisfying  the  manpower  needs  of  the  organiza- 
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tlon  within  which  he  operates.  In  meeting  this  responsibility, 
the  manpower  planner  must  first  identify  the  number  and  kind 
of  workers  that  are  needed  and  at  which  particular  time  and 
place  they  will  be  needed.  The  methodology  used  in  identifying 
such  needs  will  be  developed  subsequently.  The  manpower 
planner  must  then  plan  to  meet  these  identified  neeus  through 
the  development  of  human  resources.  Developing  the  needed 
human  resources  will  require  that  the  manpower  planner:  (1)  be 
familiar  with  the  existing  human  resource  development  institu- 
tions, (2)  determine  the  extent  to  which  these  institutions  can 
provide  the  needed  manpowfv  and  (3)  work  with  these  institu- 
tions to  maximize  their  contributions  to  human  resource 
development.  Any  deficiency  in  the  ability  of  existing  insti- 
tutions to  meet  human  resource  needs  will  require  that  the 
manpower  planner  become  involved  either  in  the  adjustment  of 
existing  institutions  or  in  the  creation  of  new  institutions.  It  is 
with  the  human  resource  development  institutional  framework 
of  the  United  States  that  we  shall  be  concerned  in  this  chapter. 

While  the  manpower  planner's  primary  function  is  to  en- 
gage in  those  activities  that  will  ensure  that  his  organization's 
manpower  needs  be  satisfied,  the  psychology  of  today's  labor 
force  and  the  human-oriented  training  of  the  professional  man- 
power planner  require  that  his  activities  go  beyond  merely 
meeting  the  identifiable  institutional  needs.  Today's  worker 
demands  the  opportunity  to  develop  to  the  nricximum  of  his 
potential  as  a  human  being.  This  means  the  opportunity :  (1)  ^o 
become  educated  to  the  extent  capable,  desired,  and  needed  to 
compete  in  a  modern  world;  (2)  to  become  trained  with  an 
occupational  skill  needed  by  the  society  within  which  he  lives; 
and  (3)  to  have  the  opportunitv  tc  that  knowledge  and  skill 
to  effective  use  and  in  so  doing,  p.  for  his  personal  needs. 
The  manpower  planner  must  understand  and  accept  these  per- 
sonal, people-oriented  needs  and  seek  a  mutual  accommodation 
with  the  needs  of  his  industry.  The  exciting  concept  ^bout  man- 
power planning  is  that  personal  human  needs  can  usually  be  met 
at  the  same  time  that  the  institutional  iieeds  are  satisfied.  The 
extent  to  which  the  manpower  pJanner  is  successful  in  accom- 
modating these  needs  will  determine  his  ultimate  success  as  a 
professional. 

If  these  needs  are  to  be  met,  it  is  required  that,  in  addi- 
tion to  a  vigorous  and  growing  economy  which  will  be  providing 
job  opportunities: 
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(1)  An  education  system  providing  sufficient  education 
and  vocational  training  exist  to  enable  all  citizens 
to  develop  their  human  potentials  to  the  maxinrium, 
thus  enabling  them  to  compete  in  the  labor  market 

(2)  An  employment  :/stem  provide  the  educated  and 
trained  tabor  force  with  the  opportunity  to  take 
advantage  of  employment  opportunities  which  will 
best  utilize  their  talents 

B,  The  Education  System 

/.  Its  Evolution 

The  American  educcition  system  began  early  in  the  his- 
tory of  the  United  Sta?:es.  The  Founding  Fathers  saw  the  need 
for  the  encouragement  of  the  educational  process.  Under  the 
Land  Ordinance  of  1 785,  1  /36  of  the  land  in  new  territories  was 
set  aside  for  support  of  educational  activities,  with  most  states 
adding  a  like  amount  for  a  total  of  1/18  of  the  land  to  benefit 
WiU  common  schools.  This  Act  was  followed  by  the  Morrill  Act 
of  ^862,  which  granted  land  as  an  endowment  for  state  colleges 
dedicated  to  education  in  the  agricultural  and  mechanical  arts. 
Most  of  these  schools  later  added  education  in  business  and 
industry  and  played  a  key  role  through  their  extension  services 
the  development  of  the  most  productive  agricultural  system 
in  the  world. 

By  the  turn  of  the  ceritury,  a  major  schism  had  developed 
in  the  ranks  of  education.  One  group,  the  generalists,  main- 
tained that  the  major  purpose  of  high  school  was  to  prepare 
students  for  college  and  that  college  was  to  emphasize  a  liberal 
education  in  culture  and  theory.  Little  or  no  attention  was 
given  to  preparing  people  for  a  "job."  On  the  other  hand,  the 
"vocationalists"  looked  upon  people  as  human  economic  re- 
sources and  maintained  the  need  to  prepare  them  throughout 
the  educational  process  with  skills  needed  in  the  labor  market. 
John  Dewey,  who  saw  the  benefits  to  be  derived  from  the 
preparation  of  worker-citizens  and  the  danger  of  a  bifurcated 
education  system,  tried  but  could  not  heal  the  breach.  The 
generalists  prevailed  to  the  neglect  of  vocational  education. 

To  aid  in  meeting  the  demands  for  skilled  manpower  in 
World  War  I,  Ccmgress  passed  the  Smith-Hughes  Act  of  1917 
which  provided  federal  grants  on  a  matching  basis  to  states  for 


62 


vocational  education.  Throughout  the  following  years,  the  fed- 
era!  governnnent  remained  the  prime  sponsor  of  vocatic^nal  edu- 
cation. The  original  list  of  vocational  programs  allowed  under 
Smith-Hughes— agricultural,  trade,  industry,  and  home  econom- 
ics—was later  expanded  to  include  distributive  education  and 
secretarial  training.  On  the  state  level,  however,  the  generalist. 
prevailed,  with  the  resulting  neglect  by  the  state  and  local 
school  districts  of  vocational  education.  While  traditional  high 
schools  and  state  colleges  secured  new  buildings  and  the  best 
students,  vocational  education  inherited  the  castoffs,  both  in 
terms  of  buildings,  students,  and  all  too  frequently,  teachers. 
It  became  too  often  the  neglected  stepchild. 

In  1963,  following  many  years  of  intensive  deba'  in  re- 
sponse to  the  Manpower  Revolution  of  that  decade,  the  Voca- 
tional Education  Act  was  passed  (amended  in  1968),  constitut- 
ing one  of  the  most  significant  developments  in  the  evolution  of 
a  system  for  human  resource  development.  The  restrictions  of 
the  old  vocational  education  legislation  were  removed.  For  the 
first  time,  vocational  education  was  to  be  people  (human) 
rather  than  program  oriented.  The  Act  emphasized  assistance  to 
the  individual  in  preparing  for  employment  and  keeping  up-to- 
date  with  the  knowledge  and  skills  needed  by  the  job  market. 
Programs  could  cut  across  all  occupations  except  those  requir- 
ing at  least  a  bachelor's  degree.  They  could  involve  people  of  all 
ages  and  preparation  levels.  Research  and  experimentation  were 
provided.  Area  vocational  schools  were  also  encouraged.  And 
most  importantly,  the  federal  funds  available  were  increased 
from  $55  million  in  1964  to  $225  million  in  1968,  with  state 
and  local  funds  increasing  in  the  same  period  from  $278  million 
to  $715  million.  The  result  has  been  more  attractive  physical 
plants,  younger  and  more  competent  staffs,  and,  consequently, 
a  range  of  student  quality  from  the  least  able  to  the  most  able. 
The  physically,  socially,  and  economically  handicapped  or  dis- 
advantaged are  singled  out  for  special  attention.  V^^cational  edu- 
cation has  become  a  full-fledged  and  fully  accepted  part  of  the 
academic  community,  cutting  across  the  wide  range  of  com- 
munity interests. 

Perhaps  a  return  to  John  Dewey's  philosophy  of  educa- 
tion culling  for  worker-citizens  is  becoming  possible.  An  educa- 
tional system  which  concentrates  on  developing  the  manipu- 
lative as  well  as  the  intellectual  skills,  which  gives  to  all  students 
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the  real  option  to  select  and  prepare  for  a  career  which  may 
emphasize  one  or  the  other,  might  better  meet  our  needs.  To 
give  our  students  that  real  choice,  training  for  manipulative 
skills  should  be  as  honored  and  supported  as  training  in  intellec- 
tual skills.  Manipulative  training  should  conLJin  sufficient  con- 
tent to  provide  the  opportunity  for  change  \o  the  othe-  ap- 
proach. By  the  same  token,  the  student  who  selects  the  more 
intellectual  approach  should  have  as  a  real  option  the  transfer  to 
a  manipulative-oriented  program.  To  make  such  transfers  pos- 
sible requires  the  removal  of  psychological  and  other  barriers 
now  existing. 

One  of  the  most  promising  developments  within  the  edu- 
cation establishment  in  making  effective  Dewey's  concept  of 
worker-citizens  is  what  is  called  "career  education."  Promoted 
by  USOE,  the  concept  is  relatively  simple.  The  education  estab- 
lishment is  being  nudged  in  the  direction  of  educating  students 
for  careers  rather  than  educating  them  for  college  or  for  a  job. 
To  accomplish  such  an  education  requires  that  students  obtain 
a  wide  acquaintance  with  the  "world  of  work."  Such  an  ac- 
quaintance should  be  developed  throughout  a  student's  school 
life  and  should  permeate  the  whole  curriculum.  At  thesecond- 
ar/  level,  a  student  will  make  a  tentative  selecxion  of  a  career 
area,  each  career  area  encompassing  all  Jevels  of  skill  and  con- 
ceptualization. This  selection  is  followed  by  the  development  of 
the  skill  needed  in  that  career  field,  enabling  the  student  to 
secure  a  job  upon  exit  from  school,  whether  by  dropout  or 
graduation-  Whichever  the  form  of  exit,  the  system  would  en- 
courage reentry  for  the  development  of  additional  skills  and 
concepts  as  needed  for  continued  career  development.  This  con- 
cept envisions  education  as  a  means  to  an  end— a  career— racher 
than  solely  as  an  end  in  itself. 

2.  Genera/  School  System 

h'^-^oricallv,  the  American  educntion  system  has  begun 
with  the  five-  or  six-year-olds,  either  ir.  ^^^^^garten  or  the  fir^t 
grade.  Increasingly,  however,  educatio  opportunities  ar^? 
being  given  to  three-  and  four-year-old  prescl.ooaiis  in  private  o» 
quasi-private  nursery  schools.  The  federc:-  '  ^♦[art  program 
provides  funds  for  preschool  programs,  primcst:;/  for  children 
from  disadvantaged  homes.  Grades  1  through  8  concentrate 
their  attention  on  developing  reading,  writing,  speaking  and 
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computational  skills  as  well  as  an  understanding  of  the  world  in 
which  we  live.  However,  manipulative  skills  are  generally  neg- 
lected after  kindergarten.  While  the  emphasis  in  grades  9 
through  12  is  usually  on  the  same  order  as  the  earlier  grades, 
some  schools  include  vocational  courses  which  begin  to  develop 
manipulative  vocational  skills  as  well  as  some  appreciation  of 
vocational  opportunities  after  high  school.  These  programs  still 
suffer  somewhat  from  the  traditional  view  that  only  the  trouble- 
makers and  less  capable  students  find  their  way  into  such  pro- 
grams, though  there  is  some  evidence  that  this  attitude  may  be 
breaking  down.  One  of,  the  major  problems  facing  the  man- 
power planner  is  that  individuals  just  finishing  high  school,  or 
those  who  have  dropped  out,  are  seldom  prepared  for  much 
more  than  laborer  kinds  oi  entry-level  jobs.  The  dropout, 
because  of  his  frequent  lack  of  abilities  obtained  from  a  general 
education  (e.g.,  readina,  writing,  speaking,  computation,  and 
general  understanding),  u  frequently  limited  in  his  ability  to  be 
promoted  without  additional  education.  The  high  school  gradu- 
ate, who  has  taken  full  advantage  of  the  educational  program, 
usually  has  the  general  skills  needed  to  make  advancements  on 
the  job.  However,  he  frequently  lacks  practic,^^  knowledge  and 
manipulative  skills,  which  many  entry-level  joiri  require.  The 
high  school  diploma  and  the  graduation  eLjUivalency  diploma 
(G.E.D.),  generally  speaking,  can  be  assumed  to  give  a  student 
sufficient  basic  education  to  handle  luwer  level  entry  jobs. 

The  continued  development  of  the  "career  education" 
concept  should  eventually  merge  the  academic  or  traditional 
education  with  vocational  education,  both  being  important  in 
developing  and  maintaining  a  career. 

3.  Vocational  Schools 

An  important  arm  of  the  education  system  is  vocational 
schools,  public  and  private,  that  accept  individuals  regardless  of 
educational  credentials  and  train  them  in  a  particular  vocation. 
These  schools  pay  little  attention  to  so-called  general  educa- 
tion—humanities, the  arts,  the  sciences,  the  social  sciences.  The 
training,  though  generally  narrow,  provides  students  with  tt^e 
skills  to  obtain  employment  in  narrow  occupational  fields  such 
as  barbering,  secretarial,  plumbing,  heating,  electrical,  computer 
technology,  etc.  Theoretical  underpinnings  are  often  neglected 
in  favor  of  the  practical.  From  the  viewpoint  of  the  individual. 
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the  chief  disadvar':age  of  such  schools  is  that  a  particular  skill 
may  become  obsolete,  of  little  or  no  economic  value;  and  unless 
the  individual  has  continued  with  his  "education,"  he  may  be  at 
a  disadvantage  in  a  changing  labor  market.  This  disadvantage  is 
overcome  by  looking  at  the  training  in  the  vocational  school  not 
as  something  that  is  final,  but  only  as  a  step  in  "career  educa- 
tion." From  the  viewpoint  of  manpower  planning,  such  gradu- 
ates can  be  used  in  operator-  or  craftsman-type  jobs;  but  with- 
out ar*  '  tional,  more  generalized  education,  they  are  usually 
limite  ar  at  least  thought  to  be  limited,  in  their  abilities  to 
advance. 

4.  Two-  Year  Colleges 

Sometimes  identified  as  the  most  rapidly  growing  sector 
of  the  American  education  system,  the  two-year  college  helps  to 
bridge  the  gap  created  by  the  nature  of  the  development  of 
most  four-year  colleges.  There  are  generally  three  kinds  of  tv\/o 
year  colleges:  technical,  community,  and  junior.  The  technical 
colleges  concentrate  primarily  on  programs  to  train  people  in 
vocational  and  manipulative  skills,  but  with  an  increasing 
amount  of  general  and  theoretical  b-ackground.  They  grant  cer- 
tificates for  completion  of  certain  short-term  courses  and  fre- 
quently grant  associate  degrees  for  the  completion  of  two-year 
programs.  Operators,  technicians,  and  skilled  workers  are  often 
products  of  these  schools. 

Community  colleges  emphasize  educational  service  to  the 
whole  community  and  are  frequently  much  like  technical 
colleges  in  what  they  emphasize  and  in  the  programs  they  offer, 
increasingly,  these  colleges  are  "open  schools"  admitting  all 
applicants  and  then  helping  them  move  from  their  present  edu- 
cational levels  to  wherever  they  wish  to  move.  Much  impetus 
has  been  given  to  this  trend  by  the  Inclusion  of  MDTA  skill 
cjnters  at  community  colleges. 

Junior  colleges  may  have  much  the  sani^j  characteristics  as 
the  technical  and  community  colleges.  The  more  traditional 
junior  colleges  do,  however,  constitute  a  stepping  stone  to  the 
four-year  college  and  university  either  for  those  who  wish  to 
improve  upon  their  high  scf^  oi  preparation  or  for  those  who 
wish  a  less  expensive  first  two  years  in  their  post-high  school 
educational  program.  Associate  degrees  uiu  usually  granted  by 
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junior  colleges,  and  sometimes  there  are  limited  vocational  pro- 
grams ava;!::ble. 

5.  Four-  Year  Colleges 

The  more  traditional  post-high  school  college  has  been 
the  four-year  college  or  university  offering  bachelors'  degrees. 
Such  institutions  are  usually  characterized  as  providing  what  is 
called  a  ''liberal  education,"  though  some  schools  also  offer 
vocational  programs.  A  person  may  major  in  the  humanities, 
fine  arts,  sciences,  or  social  sciences.  These  students  are  seldom 
prepared  for  a  job  as  such,  though  their  more  general  and  theo- 
retical training  may  prepare  them  for  learning  one  of  a  wide 
variety  of  primarily  white-colla-  occupations.  Many  employers 
look  to  these  graduates  as  potential  managers  requiring  a  more 
generalized  background  than  is  proviJed  in  technical  and  voca- 
tional schoci:  The  graduates  of  the  science  programs  can  often 
assume,  -  ith  a  minimum  amount  of  additional  training,  a  tech- 
nology-type job.  A  substantial  number  of  college  students  con- 
tinue on  to  graduate  school. 

6.  Post-graduate  Universities 

Long  considered  the  ultimate  in  education  are  the  post- 
graduate universities  which  include  the  programs  and  philoso- 
phies of  the  four-year  colleges  but  in  addition  offer  graduate 
prop'-ams  with  masters'  and  doctorate  degrees.  They  frequently 
include  such  professional  programs  as  law,  engineering,  den- 
tistry, business,  medicine,  etc.  The  graduates  of  these  schools 
are  usually  classified  as  professionals  and  scientists— at  the  top 
of  the  educational  spectrum. 

7.  Continuing  Education 

High  schools,  two-year  colleges,  four-year  colleges,  and 
universities  frequently  have  continuing  or  adult  education  pro~ 
grams  and  short  courses  des^jn^d  for  adults  who  are  not  en- 
rolled as  full-time  students  and  frequently  do  not  intend  to  get 
a  degree  but  merely  want  to  continue  their  educations  as  cir- 
cumstances permit.  Such  programs  offer  real  opportunities  for 
upgrading  the  abilities  of  full-time  employees.  They  are  usually 
quite  flexible  in  the  courses  they  offer,  Jnd  there  are  seldom 
any  entrance  requirements.  They  are  go;.  Tally  held  at  night, 
though  vocational  and  technical  schools  and  community  col- 
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leges  also  cater  to  this  type  of  student  in  daytime  offerings. 
Adult  basic  education  is  often  available,  financed  by  federal 
funds,  enabling  adults  with  deficiencies  in  English,  rnathenrjatics, 
and  other  basic  education  to  lear'i  or  relearn  these  subjects.  It  is 
frequently  possible  to  obtain  a  G.E.D.  which  is  generally  accept- 
able as  the  equivalent  of  a  high  school  diplonna.  Such  education 
frequently  establishes  a  base,  permitting  people  previously  con- 
demned to  dead-end,  low-paying  jobs  to  develop  the  skills 
needed  for  occupational  and  economic  upgrading. 

8.  Cooperative  Education 

While  most  daytime  education  programs  have  little  or  no 
on-rhe-job  training  components,  some  schools  have  developed 
cooperative  education  programs  which  build  intu  the  education 
process  the  opportunity  to  work  for  remuneration  under  educa- 
tional direction  and  often  for  credit.  These  programs  enable 
students  to  earn  while  they  learn,  and  for  some,  provide  a 
superior  form  of  motivation  for  the  learning  process. 

9.  Empioyer  Education  l  ^d  Training  Programs 

Many  of  the  larger  employers  offer  education  '^nd  train- 
ir  programs  for  their  employees.  These  are  of  two  primary 
types:  external  and  internal.  Some  employers  pay  for  the  tui- 
tion and  books  and  grant  free  time  or  any  combination  of  these 
for  employees  to  enroll  in  courses  and  programs,  usually 
directly  related  to  their  present  jobs  or  in  preparation  for  ad- 
vancement. Large  firms  frequently  have  internal  training  pro- 
grams  in  which  they  either  bring  in  instructors  under  employer 
auspices  or  develop  their  own  cadre  of  instructors  for  the  pur- 
pose of  upgrading  and  updating  their  staffs.  Internal  programs 
have  the  advantage  of  giving  the  employer  greater  control  over 
what  the  employees  learn,  and  the  training  can  be  tied  directly 
to  their  unique  operations.  There  is  less  transferability  of 
knowledge  and  greater  direct  benefits.  One  of  the  problems  nnay 
be  employee  receptivity. 

Correspondence  courses  are  often  availac  d  to  employees, 
with  employers  sornr;times  financing  these  courses  if  they  are 
closely  enough  related  to  the  employees'  work.  Somewhat 
related  to  the  naditional  correspondence  course  is  the  self- 
instruction  or  programmed  learning  course.  Such  a  course  may 
be  tailor-made  to  a  part'cu'ar  employer's  operation,  with  a 
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rninimurn  amount  of  instructor  activity  and  a  maxin-.Lim 
amount  of  self  teaching.  Such  programs  are  especially  helpful 
for  orientation  and  at  lower  levels  of  competence,  though  of 
less  value  at  the  more  sophisticated  levels.  The  san-.e  kinds  of 
programs  are  also  available  in  more  general  types  of  learning 
such  as  accounting,  simple  mathematics,  grammar,  etc. 

From  the  social  point  of  vl:^'  employer  education  anJ 
training  programs  have  the  deficiency  of  being  generally  limited 
to  those  of  demonstrated  superiority.  The  NAB-JOBS  program 
helps  to  bridge  this  gap  through  federal  financing  of  training  for 
disadvantaged  people. 

W.  Apprenticeship  Progran}:^ 

In  some  of  the  more  highly  skilled  trades,  formal  c  )pren> 
.ticeship  programs  are  available.  Usually  under  the  joi-  spon- 
sorship of  management  and  the  iabor  union  with  relev  iuris- 
ction  (a  carefully  structured  and  controlled  prc^  ^  of 
mostly  on-the-job  training),  an  apprentice,  working  with  an  ex- 
perienced journeyman,  "s  trained  carefully  in  each  phase  of  the 
trade  or  skill.  These  programs  last  usually  from  two  to  five 
years,  at  the  end  of  which  time  the  apprentice  becomes  a 
journeyman.  There  is  sometimes  conflict  tetween  labor  unions 
which  promote  these  programs  and  vocational  schools  which 
attempt  to  shorten  the  period  of  training  required  for  a  skilled 
craftsman  thtough  formal  classroom  and  on-the-job  training. 
From  the  social  point  of  view,  these  programs  have  in  the  past 
worked  to  the  dis^advantage  of  racial  minority  groups  that  have 
been  systematically  excluded  from  such  programs.  Equal  em- 
ployment laws  and  regulations  enforced  on  management  and 
unions  alik^  should  in  time  eliminate  this  form  of  discrimina- 
tion, especially  where  federal  funds  are  used. 

7  7.  State  and  Local  Roles  in  Education 

At  the  state  level,  the  highest  authority  in  education  is 
usually  vested  in  a  single  board  which  provides  policy  direction 
to  specialized  segments  of  the  education  system.  The  state 
board,  for  el*?mentary  and  secondary  education,  will  usually 
provide  for  the  establishment  of  local  administrative  units  called 
school  districts.  One  of  the  unique  characteristics  of  American 
education  is  the  extent  to  which  schools  are  administered  by 
local  authorities  operating  independently  under  local  boards. 
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The  theory  suppor^.ing  this  practice  argues  n  local  control 
will  permit  education  to  refiect  and  be  responsive  to  the  wiil  of 
the  local  electorate  and  taxpayer.  In  very  fovv  cases  will  local 
school  districts  he  corcerred  with  manpower  planning  as  an 
ongoing  activity.  Most  school  districts  will  jook  to  the  state 
department  of  education  for  guidance  in  this  area.  The  few 
exceptions  to  this  general  procedure  are  the  large  metropolitan 
school  districts  or  specialized  regional  vocational  educ-'-on 
distric  .s. 

Vf  Thin  nnost  state  education  systems  thcr^-  is  (eitht-  as  a 
separate  board  or  under  the  gen^r^l  board)  an  authority  to 
administer  the  state's  higher  education,  post-secondary  system. 
There  is  aLo  a  vocational  education  office  charged  with  the 
responsibility  lor  promoting  .ocational  education  thr  nqh  the 
school  system*  of  the  state.  There  is  sometimes  cc  '  *t  uver  the 
location   of    responsibility   for  the  admin istr.  of  post 

secondary  vocational  education.  Many  vocationa  .^-u:tors  and 
their  promoters  do  not  feel  comfortable  (in  fact,  feel  dis- 
criminated against)  when  controlled  by  university-  and  college- 
orvented  boanji-  and  have  moved  in  the  direction  of  separate 
boards. 

72.   Federal  Role  in  Education 

While  historically  education  has  been  considered  as  ori- 
tVidrily  the  function-'  of  local  and  state  government,  with  the 
private  sector  fundamentally  concerned  with  colleges  and  uni- 
versities, :iie  federa.  governnrient  has  come  to  play  a  significant 
role.  USOE  has  been  given  prime  responsibil'ty  for  aiding  in  the 
development  of  an  education  system  which  will  promote 
national  goais  as  formulated  by  Congress,  the  Supreme  Court, 
the  President,  and  the  federal  educational  bureaucracy.  USOE 
has  established  and  staffed  regional  offices  whicii  work  closoly 
with  state  and  local  agencies  as  well  as  monitor  thf^  progress  of 
federal  contracts  and  grants  to  various  education  and  research 
agencies.  In  addition,  USOE,  assisted  by  its  regional  offices, 
collects,  analyses,  and  disseminates  data  needea  w.thin  the  edu- 
cation establishment. 

Within  U50E  is  the  Bureau  of  Adult,  Vocntional,  and 
Library  Programs  directing  its  primary  efforts  toward  two 
groups:  (1)  the  high  school  drr  nout  and  the  high  school  gradu- 
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ates.  both  of  vvhorr;  are  in  nex^d  of  specialized  training  fo^ 
immediate  employment,  and  (2)  people  in  the  labor  force  who 
need  retraif"  ng  to  keep  up  with  technological  change.  Funds  are 
provided  to  slates  on  a  fifty-fifty  matching  basis.  Within  the 
Bureau,  the  D:v;j;ion  of  Manpower  Development  and  Training 
was  created  in  response  to  the  Manpower  Development  and 
Training  Act  of  1962.  This  Division  has  been  given  the  responsi 
biiity  for  the  management  and  operation  of  HE\^"s  respon- 
sibilities under  MDTA,  with  the  primar  v  purpose  of  providing 
"education  and  training  to  help  unemployed  and  under- 
employed persons  fully  participate  in  prod  i  tive  employment." 
The  Division  also  has  the  recponsibility  to  nelp  establish  pro- 
grams to  alleviate  skill  shortages.  Both  the  Bureau  and  the  Divi- 
sion have  representatives  in  the  regiuTiai  oftices  of  USOE  which 
are  a  part  of  the  regional  offices  of  HEW. 

73.  Purpose  of  Education  and  Training 

The  purpose  of  education  differs,  depending  upon  the 
frame  of  reference.  From  the  point  of  view  of  the  individual,  it 
is  a  means  of  r-  aiding  for  his  nc^is-physicaL  mental  psycho 
logical,  social,  olitical,  and  spiritual.  From  the  point  of  view  of 
society,  it  is  to  develop  an  enlightened  citizen  capable  of  self^ 
government  and  self-support.  From  the  point  of  view  of  the 
employer,  it  is  to  prepare  productive  workers  Examining  this 
latter  function  in  greater  detail,  we  find  that  general  education 
should  prepare  a  person  to  make  adjustment  to  entry-level  jobs 
in  the  minimum  amount  of  time  and  with  the  minimum  amount 
of  expense  to  the  employer.  The  employer  does  not  want  to 
have  to  teach  new  employees  how  to  read,  write,  and  speak 
English,  or  how  to  do  simple  arithm.  tic.  Career  education 
recognizes  that,  in  addition,  manipulative  skills  and  positive 
work  attitudes  are  also  an  important  part  of  the  education  pro- 
cess. The  employer  usually  expects  to  provide  orientation  train- 
ing. Training  for  upgrading  of  existincj  employees  is  designed  to 
give  them  the  opportunity  for  higher  level  jobs,  providing  thern 
with  upward  mobility  for  those  who  desire  it,  and  for  morale 
building.  Training  for  updating  enables  the  employer  to  take 
advantage  of  the  latest  technology  in  the  field,  either  to  remain 
competitive  or  to  become  more  efficient  if  in  a  noncompetitive 
position.  It  is  generally  felt  that  both  upgrading  and  updating, 
to  be  most  effective  from  the  employer's  point  of  view,  must  be 
under  his  considerable  control  and  directed  toward  meeting  his 
needs. 


Under  the-  ca'-^er  eciucatiof,  ::oncrnt,  there  tio  ionqer 
the  tradttiona!  dichotomy  between  education  and  trainmq,  both 
concepts  being  merged  into  the  sinqle  Term  "career  education." 
However,  there  may  stii!  be  confhct  hetvveen  the  traditions 
advocates.  Increasingly,  educators  are  accepting  the  idea  that  the 
proof  of  a  "good"  educational  experience  is  employment. 
Schools  are  more  anr:^  more  concerning  themselves  with  what 
happens  to  their  graou.ates,  some  even  acceritmg  the  resfionsi 
btiity  to  help  graduates  find  jobs.  The  resulting  clost:  contact 
vyvith  the  world  of  work  should  play  a  key  role  ir.  developing 
worker  citi/ens. 

C.  The  Employment  Service  System  and  the  U.S.  Department 
of  Labor 

it  would  be  a  mistake  to  assume  that  the  preparation  of 
an  individual  tn rough  the  education  system  automatically 
assures  that  he  will  be  a  part  of  the  labor  force.  The  next  step  in 
e-  tering  the  labor  force  after  obtaining  an  education,  while 
usually  not  as  time  consuminn,  nevertheless  is  net  automatic, 
nor  even  easy.  An  individual  must  convince  an  employer  that 
there  is  a  need  for  his  service.  v;ith  the  development  of  the 
public  employment  service  (E3)  system,  we  have  the  second 
major  element  of  a  human  resource  development  establishment. 

/.  Its  Evolution 

Until  the  1930s,  job  hunting  and  placement  were  hap- 
hazard. Most  people  were  hired  off  the  streets  or  through 
friends,  though  some  firms  had  developed  fairly  sophisticated 
personnel  departments  to  screen  job  applicants.  Private  employ- 
ment offices  existed  for  certain  kinds  o\  jobs  but  were  fre- 
quently characterized  by  exploitation  of  the  job  seekers.  During 
World  War  L  a  n,  ie  public  employment  service  was 

organized  to  meet  ur  demands  of  that  period.  However, 

during  the  1920s  it  uub  allowed  to  atrophy  almost  to  a  point  of 
extinction.  Under  the  authority  of  the  VVagner-P.  /ser  Act  of 
1933,  the  beginnings  of  a  new  national  employment  system 
were  laid,  with  state  employment  services  to  be  financed  on  a 
matching  basis  from  general  funds.  In  1935,  the  Social  Security 
Act  was  passed,  establishing  the  basic  system  of  today.  States 
had  the  opportunity  of  establishing  employment  services  to  be 
financed  100  percent  out  of  federal  funds  coming  from  a 
federal  unemiployrnent  compensation  tax  on  employers.  All 
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slciti?s  L?vi?[nuallY  look  acivcinlaye  of  the  op[:)ortuniiv  and  t?stal) 
lisliL'cj  sialL'  LMnfiloymtMit  service  agencies. 

During  the  remainder  of  tin:  prewar  years,  liiese  state 
services  were  mainly  concerned  with  screening  welfare  and 
work-relief  participants  through  the  ap[)lication  of  "ready. 
Willi. Hj,  and  able-to work"  tests.  The  system  was  federali/eo 
sliortly  after  the  outbreak  of  Worid  War  II,  being  placed  under 
the  War  Manpower  Comn^ission  aixi  given  the  resf^onsibility  to 
allocate  scarce  man[:)Ower-  Following  the  war,  the  Employment 
Act  of  1946  was  passed,  declaring  that: 

h  is  tho  i:ontinLiinr)  policy  iincl  'responsil)ility  of  tfie 
feduicil  cjovorrifiiLMit  to  ust}  dll  [)iactiCcil)lu  nunins  con 
sistLMit  with  its  ncetl  i\nd  oblicjeitions  nnci  otiicr  essential 
consitlLMcHions  of  ruitioiicil  [lolicy  witli  the  assistance  and 
coopovation  of  inckistry,  aqi  icultuit-,  laliot ,  and  state  and 
local  cjuvetnments.  to  cooitiinato  ancJ  utili/o  all  its  plans, 
functions  and  lesotitcos  for  tho  pLii[)ose  of  cteatinrj  and 
niaintaininc,.  in  a  manner-  calculated  to  foster  and  \va 
mote  free  com[^etitive  enttM  prise  and  tho  qeneral  welfare, 
coruiition?  under  wfiicli  there  will  l)e  afforded  Lisefiil 
omplayment  opportLinities,  inckidinf}  self  employment, 
for  tfiose  able,  williiu),  tind  seokinc]  to  work,  and  to  pro- 
mote maxiniim  enir-)loyment .  production,  and 
piirchasinc)  [iower. 

Despite  this  legislative  injunction,  the  service  was  allowed 
to  atrophy  again,  its  primary  function  being  an  "unemployment 
agency"  responsible  for  handling  unemployment  compensation 
claims  and  matching  a  few  job  orders  with  the  available 
workers. 

hi  1958,  Secretary  of  Labor  James  P.  Mitchell  gave  a 
speech  in  -which  he  criticized  the  service  for  failing  to  act 
adequately  as  a  placement  agency.  This  criticism  released  several 
forces  which  began  to  develop  the  service  into  what  is  des- 
ignated by  some  authorities  as  a  "community  manpower  service 
center,"  with  its  major  function  "human  resource  develop- 
ment." In  some  states,  it  has  virtually  become  such,  while  in 
others,  it  remains  as  the  "unemployment  office." 
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2.  Orcjaiiizotioii  j/uI  FunctioiK)!  Operjtio/is  of  tlw 
Employnn^nt  Service 

Bocjiiininq  in  1962,  in  ri?sponS(?  to  the  "nianpowiM  r(?vo!ii 
tion"  of  tlnat  cl(?cacl(?,  ES  bocjjn  to  take  on  expanded  rosfionsi 
l)i!itv  as  a  manpower  acjoiicv  conc(?rnc?rl  witin  all  aspi?cts  of  man 
[)Owor.  Each  t?mfnlovm(?nt  conttM-  was  to  hoconu?  a  coninniiiitv 
manpower  cnnter,  operating  witlnin  a  state  and  nationwide*  ntU 
work.  To  achi(?vo  its  cjoa!  of  a  mon?  t?ffici(MU  labor  market 
involved  not  only  in  the  employer's  intert^st  hut  also  in  that  of 
line  clients,  ES  was  required  to  becomt?  associated  witii  em 
ployers,  imions,  schools,  and  community  development  (Efforts. 
With  the  plethora  of  manpower  programs  of  thi?  1960s,  its  in 
volvement  would  have  to  expand  to  include  the  myriad  of 
federal  manpower  programs  as  well  as  programs  providinq  an 
ciliary  services.  No  longer  was  "ES  to  merely  wait  lor  jobs  to  be 
listed  with  it.  It  was  to  seek  new  job  orders  and  to  [)lace  cliiMits. 

To  accomplish  its  goals,  ES  Inas  had  the  traditional  tc^ols 
of  testing,  counseling,  referrals,  and  payment  of  unemployment 
compensation.  Beginning  with  the  "war  on  poverty,"  it  has 
been  expected  to  assist  clients  not  meeving  employer  standards 
by  working  with  vocational  educators  to  establish  training 
courses  in  fields  where  there  is  "reasonable  expectation  of  em 
ployment."  In  addition,  ES  is  to  recruit  and  scr(H?n  unem- 
ployed and  underemployed  persons  for  those  training  programs. 
Training  is  then  to  be  followed  by  placement  efforts. 

Another  tool  is  "relocation,"  ES  has  had  limited  funds  to 
use  in  assisting  clients  to  relocate,  moving  from  areas  of  high 
unemployment  to  areas  of  manpower  shortages  or  low  unem- 
ployment. When  coupled  with  education  and  training.it  has  the 
potential  power  to  improve  the  functioning  of  the  labor  market. 
Unfortunately,  ES  funds  have  been  too  limited  to  contribute 
significantly  to  the  solution  of  unemployment. 

For  a  tinne,  ES  was  so  concerned  with  its  antipoverty 
client  orientation  that  it  ran  the  danger  of  losing  the  confidence 
of  the  employers  who  became  wary  of  ES  referrals.  Recently, 
however,  the  service  has  moved  to  a  more  balanced  position, 
that  of  providing  the  best  possible  service  to  all  elements  of  the 
con^munity,  and  employers  are  increasingly  using  ES  services. 
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Federal  agencies  and  contractors  are  required  by  law  to  list  job 
openings  with  ES. 

Some  of  the  activities  of  the  Office  of  Economic  Oppor- 
tunity (OEO),  especially  the  Community  Action  Agencies 
(CAA),  in  setting  up  competitive  service  centers  which  reached 
out  to  the  ycuth  and  the  poor,  induced  ES  to  add  to  its  services 
Youth  Opportunity  Centers  (near  central  city  ghettos)  as  well  as 
other  "outreach"  activities,  seeking  out  potential  clients  hesi- 
tant to  come  into  ES  centers.  Minority  consultants  were  added 
to  whom  racial  minorities  could  better  relate. 

In  1968,  ES  was  given  responsibility  to  provide  man- 
power services  to  Concentrated  Employment  Programs  (CEP), 
to  train  and  place  welfare  recipients  in  the  Work  Incentive 
(WIN)  program,  to  recruit  disadvantaged  people  for  JOB  Oppor- 
tunities in  the  Business  Sector  (JOBS),  and  to  lead  in  the  estab- 
lishment of  CAMPS. 

Considerable  internal  turmoil  was  involved  in  these 
changes  and  additions,  resulting  in  the  elimination  of  the 
Bureau  of  Employment  Service  and  the  creation  of  the  U.S. 
Training  and  Employment  Service  of  the  Manpower  Administra- 
tion. State  employment  services  were  to  relate  to  the  federal 
government  through  the  regional  manpower  administrators  and 
thence  to  the  Manpower  Administration. 

For  the  unemployment  offices  to  become  community 
manpower  service  centers,  considerable  changing  of  funding  and 
philosophy  was  required.  The  transition  has  been  made  more 
difficult,  though  not  impossible,  by  the  fact  that  state  offices 
operated  under  both  state  and  federal  laws.  Although  federal 
financing  tends  to  give  federal  authorities  some  power  over  state 
activities,  the  fact  that  the  system  must  operate  under  state  civil 
service  and  state  legislatures  often  makes  it  more  difficult  for 
federal  officials  to  implement  their  ideas.  The  conflict  is  not 
only  between  state  and  federal  officials,  however,  for  in  the 
past  several  years  sharp  disagreements  have  occurred  at  the 
federal  ievei  between  "old  line"  ES  personnel  and  those  who 
are  pressing  the  community  manpower  service  concept.  The  in- 
volvement of  ES  activities  within  the  line  authority  of  the  Man- 
power Administration  of  DOL  may  be  onerous  to  some,  but  it 
enhances  the  role  of  state  ES  agencies  as  manpower  service 
agencies. 
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DOL  has  decentraNzed  its  activities  to  a  great  extent,  and 
the  regional  manpower  administrator  is  being  given  the  major 
responsibility  for  promoting  and  monitoring  manpower  pro- 
grams within  his  region.  A  large  proportion  of  DOL  and  OEO 
manpower  money  is  apportioned  to  the  regional  offices.  The 
regional  manpower  administrator  will,  in  turn,  apportion  it  to 
state  and  local  manpower  planning  councils. 

The  national  Manpower  Administration  is  advised,  in 
part,  by  the  National  Manpower  Advisory  Committee  (NMAC). 
While  the  NMAC  has  no  administrative  power,  it  can  and  does 
make  its  influence  felt  on  policy  questions.  This  advisory  body 
also  advises,  though  less  effectively,  the  secretary  of  HEW  on 
his  manpower  responsibilities.  The  regional  manpower  admini- 
strator also  has  an  advisory  committee  which  advises  him  on  the 
application  of  policy  to  the  region.  This  regional  committee  also 
serves  in  an  advisory  capacity  to  the  regional  director  of  HEW. 
Its  chairman  also  serves  as  an  associate  member  of  NMAC, 
giving  a  regional  input  to  NMAC. 

While  on  the  state  level,  ES  has  served  as  the  primary 
agent  for  planning  DOL's  manpower  programs,  this  function  is 
in  the  process  of  being  changed  with  the  development  of  the 
state  and  local  manpower  planning  councils  that  serve  as  the 
manpower  planning  arm  of  the  governor  and  local  elected 
public  officials.  However,  whatever  the  outcome,  ES  will  still 
play  a  very  powerful  role.  In  local  areas  it  will  probably  con- 
tinue as  a  prime  deliverer  of  programs  for  human  resource 
development  because  of  its  presence  throughout  cotnmunity- 
based  employment  offices. 

D.  National  Manpower  Programs 

In  addition  to  the  manpower  revolution  of  the  1960s  and 
its  demands  for  changes  in  the  human  resource  development 
system,  a  third  dimension  was  added  which  was  to  make  its 
mark  upon  the- other  elements— education  and  the  employment 
service.  Until  the  1960s  those  two  elements  constituted  the 
whole.  But  in  the  minds  of  some,  they  were  not  responsive 
enough  to  the  needs  of  this  new  era  of  rapid  change  which  had 
left  behind  about  a  fifth  of  the  population,  the  poor  of  the 
nation.  The  result  was  the  creation  of  national  manpower  pro- 
grams with  the  purpose  of  optimizing  the  manpower  contribu- 
tions of  the  nation's  population.  Because  of  past  neglect,  special 
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attention  was  focused  on  those  sectors  of  the  population  ex 
periencing  the  greatest  difficulty  in  becoming  an  effective  part 
of  the  labor  force. 

7.  Manpower  Development  and  Training 

Tne  first  really  significant  element  of  this  new  dimension 
of  the  hurnan  resource  development  system  was  MDT,  created 
by  the  Manpower  Development  and  Training  Act  of  1962 
(MDTA). 

Human  Resource  Development  (HRD)  requires  a  linking  of 
ES  with  the  education  establishment.  A  key  mechanisir?  for 
accomplishing  this  has  been  the  enactment  and  administration 
of  MDTA.  Conceived  as  a  temporary  program  to  train  persons 
unemployed  as  a  result  of  technological  change  and  later 
adapted  as  a  part  of  the  "war  on  poverty/'  MDT  has  shown  its 
staying  power  and  flexibility  by  assuming  a  leadership  role  in 
HRD.  Whih  it  has  responsibility  for  vocational-type  training 
for  the  adult  population  in  q^r^eral,  its  major  emphasis  is  on  tiie 
disadvantaged  portions  of  the  [jupulation. 

Under  MDTA,  administrative  responsibility  is  shared  by 
the  secretary  of  HEW  and  the  Secretary  of  Labor.  DOL,  acting 
through  the  state  employment  service,  establishes  the  need  for 
training  by  identifying  people  eligible  for  and  requiring  training 
and  the  occupations  in  which  there  is  reasonable  expectation  of 
employment.  Within  HEW,  the  division  of  MDT  of  USOE  is 
responsible  for  administering  manpower  institutional  training 
programs  to  meet  the  objectives  under  Title  II  of  the  Act. 
Specifically,  each  state  employment  service  has  designated  an 
MDTA  coordinator  and  each  state  school  office  an  MDTA 
supervisor,  usually  within  a  division  of  vocational  and  technical 
education.  These  two  coordinate  MDT  for  the  state.  MDTA  has 
made  possible  a  variety  of  major  innovations  in  the  HRD  system 
which  are  of  interest  to  the  manpower  planner.  These  innova- 
tions are: 

(1)  Innovative  jtechniques  and  material  for  those  larking 
adequate  communicative  and  computative  skills 

(2)  Use  of  adult  basic  education  to  upgrade  the  general 
educational  level  of  trainees 
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(3)  Bilingual  basic  education  and  skills  training  for 
those  who  must  learn  English  as  a  second  language 

(4)  On-site  testing  to  determine  education  areas  which 
need  strengtfiening  as  well  as  to  determine  occupa- 
tional abilities  and  interests 

(5)  On-site  counseling  to  assist  students  to  meet 
successfully  their  Hv^vy  challenges,  and  especially  to 
help  in  making  occupational  choices 

(6)  Open  admissions,  Tidmitting  all  persons  referred  by 
agencies,  regardless  of  educational  background 

(7)  Open-entry/open-exit  institutional  training  using 
modular  units,  admitting  students  at  any  point  in 
the  course  and  allowing  them  to  exit  at  any  time 

(8)  Development  of  occupational  clusters,  permitting 
greater  flexibility  on  the  part  of  the  trainees  in  the 
selection  of  an  occupation 

(9)  Association  of  skill  centers  with  colleges  en- 
couraging MDTA  students  to  enroll  in  allowable 
courses  with  regular  college  students.  The  acquisi- 
tion of  a  G.E.D.  has  become  possible,  and  some 
MDTA  students  are  encouraged  to  continue  for  a 
college  degree. 

Perhaps  one  of  the  most  important  contributions  to  the 
range  of  institutions  available  to  the  HRD  system  has  been  the 
MDTA  skill  center  and  its  emphasis  of  institutional  training  for 
disadvantaged  persons.  MDTA  has  provided  a  basis  for  funding  a 
variety  of  environmental  manpower  training  programs  and  will 
continue  to  be  a  resource  of  considerable  value  to  the  man- 
power planner. 

h  addition  to  the  institutional  programs  and  courses 
located  at  various  education  institutions  and  at  independent 
skill  centers,  MDT  has  established  on-the-job  training  (MDT- 
OJT)  programs  with  employers  in  which  employers  are  reim- 
bursed for  training  costs  through  the  state  ES.  During  slack 
labor  market  periods,  employer  response  has  been  less  than 
enthusiastic.  However,  during  tight  labor  markets,  employer 
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enthusiasm  increases  considerably.  Overall,  OJT  constitutes 
roughly  one-half  of  the  MDTA  enrollment.  In  addition  to  MDT 
(institutional)  and  MDT-OJT,  there  is  an  individual  referral  pro 
gram.  Whero  institutional  training  is  needed  but  there  is  insuffi- 
cient demand  to  warrant  the  establishment  of  special  classes  at 
an  institution,  individuals  can  be  referred  for  training  to  existing 
programs.  MDT  is  expensive  primarily  because  it  involves  living 
stipends  in  addition  to  covering  direct  educational  costs,  but 
such  arrangements  do  assist  those  who  could  not  afford  addi- 
tional training  without  such  help. 

2.  Vocational  Rehabilitation 

An  additional  resource  which  is  of  some  importance  to 
the  manpower  planner  is  the  Vocational  Rehabilitation  Pro- 
gram, not  only  in  its  preparation  of  people  for  employment  but 
also  in  the  example  of  success  it  provides  in  human  rehabilita- 
tion. This  program  is  an  employment-oriented  activity  whose 
goal  is  employability.  Although  it  offers  both  skill  development 
and  job  creation,  its  special  significance  is  the  process  by  which 
access  to  employability  services  and  employment  is  achieved. 

The  vocational  rehabilitation  program  each  y\jr  places  in 
competitive  employment  a  large  number  of  disadvantaged 
persons,  making  it  one  of  a  small  number  of  effective  programs. 
The  high  success  rate  is  built  in  because  the  process  begins  with 
careful  evaluation  of  the  potential  employability  of  the  client. 
When  employability  is  determined,  the  Rehabilitation  Services 
Administration  has,  within  a  single  program,  the  authority  to 
fund  nearly  any  activity  related  to  employment  for  any  eligible 
client.  Essentially  any  service  that  contributes  to  achieving  the 
individual's  employment  objective  is  acceptable,  including:  (1) 
comprehensive  evaluation,  both  psychological  and  medical;  (2) 
medical,  surgical,  and  hospital  care  and  related  therapy  to 
remove  or  reduce  disabilities;  (3)  prosthetic  devices;  (4)  counsel- 
ing and  guidance  for  vocation  adjustment;  (5)  training;  (6) 
service  in  comprehensive  or  specialized  rehabilitation  facilities; 
(7)  maintenance  and  transportation;  (8)  tools,  equipment,  and 
licenses  needed  for  work  or  in  establishing  a  small  business;  and 
(9)  placement  and  follow-up.  Eligibility,  too,  is  broad,  having 
expanded  from  the  physically  handicapped  to  the  mentally 
handicapped,  and  more  recently  to  behavioral  disorders 
c)"Jaracterized  by  deviant  social  behavior  or  impaired  ability  to 


79 


carry  out  normal  relationships  with  family  and  community 
which  may  result  from  vocational,  educational,  cultural,  social, 
environmental,  or  other  factors. 

The  key  element  of  the  program  is  a  persona!  relationship 
betVw'een  a  client  and  a  trained  counselor,  equipped,  as  it  were, 
with  a  blank  check  to  purchase  whatever  medical,  educational, 
or  other  services  are  needed  to  successfully  place  the  client  in 
satisfactory  employment.  After  evaluation  to  ascertain  potential 
employability  and  to  determine  handicaps  and  strengths,  the 
counselor  and  client  jointly  work  out  an  employment  plan 
merging  the  client'j^  interests  and  realistic  possibilities  for 
employment.  The  program  is  usually  locally  administered  by  a 
state  social  services  department,  education  department,  or  as  a 
separate  entity.  A  few  states  have  created  departments  of 
human  resources  which  encompass  the  rehabilitation  function. 

It  is  of  considerable  importance  for  the  manpower 
planner  to  establish  close  ties  witri  the  Vocational  Rehabili- 
tation Agency. 

3.  Public  Employment  Programs 

Long  advocated  by  manpower  experts,  an  important  and 
growing  part  of  national  manpower  programming  are  programs 
offering  the  unemployed  and  disadvantaged  jobs  with  local  and 
state  governments,  either  temporary  or  permanent,  to  be 
financed  by  federal  funds. 

Public  Service  Careers  (PSC)  is  aimed  at  opening  entry- 
level  public  jobs  to  the  disadvantaged  by  revising  the  nature  of 
tasks  performed  to  eliminate  unnecessary  barriers  to  employ^ 
ment.  Additionally,  efforts  are  made  to  eliminate  arbitrary 
merit  or  civil  service  system  requirements  which  effectively  bar 
the  disadvantaged  from  public  service.  Funds  are  provided  for 
training  of  program  enrollees  and  some  supportive  services. 
Stipends  or  subsidy  to  the  employing  unit  are  not  included. 

The  Emergency  Employment  Act  of  1971  (PEP)  provides 
a  new  and  probably  permanent  addition  to  the  arsenal  of  man- 
power resources.  Public  service  employment  funds  are  allocated 
to  cities,  counties,  and  states  to  pay  up  to  90  percent  of  the 
wages  and  benefits  for  new  public  service  jobs  in  areas  of  critical 
public  concern.  Persons  hired  with  these  funds  must  be  unem^ 
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ployed  for  at  least  30  days  (in  the  case  of  rehires)  and  seven 
days  (in  the  case  of  new  hires).  Special  requirements  exist  for 
underemployed  persons.  Special  preference  is  given  to  un 
em[)loyed  Viet  Nam  veterans,  graduates  of  manpower  progrcams, 
and  high  technology  and  professional  manpower.  Unfortu 
nately,  minimal  funds  are  provided  for  training  fiurposes  under 
this  Act.  The  program  requires  that  individuals  be  moved 
eventually  to  permanent-type  jobs.  Since  pollution  control  is 
one  of  the  most  critical  public  service  needs,  the  PEP  program, 
by  making  federally  financed  public  employment  slots  possible 
iJi  the  area  of  environmental  management  (including  water 
quality),  may  have  a  major  impact  in  adding  to  the  flexibility  of 
environmental  manpower  planning.  Such  inclusion,  however,  is 
not  automatic  but  must  be  sought. 

4.  Other  National  Manpower  Programs 

There  are  a  number  of  other  categorical  manpower  pro 
grams  which  constitute  less  important  resources  to  the  environ- 
mental manpower  planner  within  the  HRD  system.  Neverthe 
less,  they  should  be  understood-  Those  programs  authori;'ed 
under  the  Economic  Opportunity  Act,  such  as  Neighborhood 
Youth  Corps,  Job  Corps,  Operation  Mainstream  and  Special 
Impact,  may  be  of  some  use  to  the  manpower  planner  con- 
cerned with  environmental  careers. 

The  Work  Incentive  Program  authorized  by  1968  amend- 
ments to  the  Social  Security  Act,  which  is  aimed  at  moving 
welfare  recipients  into  productive  employment,  may  be  difficult 
to  adapt  to  environmental  careers  under  existing  conditions; 
however,  the  resourceful  planner  may  find  it  of  some  value. 

5.  Need  for  Coordination  in  /[Manpower  Programs 

This  seemingly  endless  expansion  of  manpower  and  man- 
power-related programs  produced  considerable  confusion  and 
conflict.  A  myriad  of  agencies  and  programs  with  varying  re- 
quirements and  benefits  were  competing  for  the  same  clientele. 
Local  agencies  were  faced  with  an  increasing  variety  of  pro- 
grams and  funding  sources.  In  the  closing  month  of  fiscal  year 
1366,  the  announcement  of  cooperative  state  manpower  plan- 
ning was  made,  the  result  of  leadership  by  the  Manpower 
Administration  of  DOL  but  in  cooperation  with  HEW.  This 
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[planning  effort  wjs  to  i^econu^  CA^'lPS  which  uvis  (it^si;r  in 
CliapttT  One. 

E.  fi'hi/ipower  Devek)f)nit'in  j/nf  Tr.^lnmQ  in  tht^  [V.itt'i  Poflt/tiD/i 
Cofitrol  Fia/d 

Th(7  education  systtMn  usually  provi(j(^s  tlie  c^imumj!  tnlucj 
lion  r(vujire(j  for  p(?rsons  onterinc]  Hk?  vvjttM'  [pollution  (U^itrol 
field  at  the  lower  !ov(?l  (?ntrv  fiositions.  A  numl)t\»  of  post  hi(|h 
schoo'  institutions  micjht  f^ossil)lv  provide  the  training  in  vvatt^r 
[pollution  coiVrol  rie(?ded  l)V  the  professional  and  ti^chnical 
workers,  either  entry  or  upgrading,  without  any  federal  v.u 
couragement.  Howeve^r,  in  an  industry  as  iincertain  as  wat(M 
pollution  control,  because  of  its  dc[)endencc  upon  reiativcHy 
unpredictable  legislative  and  executive  decisions,  training  for 
specific  occufiations  in  the  industry  would  l^e  highly  s[ieculativ(> 
and  risky.  It  has  therefore  been  necessary  for  an  agency  of 
government  to  heip  assume  the  financial  risks  inherent  in  such 
training  program:^.  This  function  CWP  has  assirmed,  fielf^ing  to 
direct  national  resources  into  their  aieas  through  its  training 
fKograms,  both  in  house  and  out  of  house.  The  training  activi 
ties  of  MDS  fall  into  three  basic  categories:  training  grants, 
direct  training,  and  interagency  traijiing  [uogranis. 

7.  OWP  Traitiing  Grafits 

It  will  be  helpful  to  summarise  the  internal  education  and 
training  programs  now  being  offered  by  OWP  in  order  to  indi 
cate  the  directions  in  which  MDS  is  moving  to  support  water 
pollution  control  activities.  This  staff  is  developing  a  fully  in- 
tegrated training  approach  which  incorporates  remedial  educa- 
tion programs  as  weil  as  beginning,  intermediate,  and  advanced 
progran>s  in  training  water  pollution  control  personnel.  For 
applicationr.  or  information  write  to:  Cliief,  Academic  Training 
Branch,  Manpower  Development  Staff,  Office  of  Water  Pro- 
grams, Environmental  Protection  Agency,  Washington, 
D.C.  20460. 

a.  Graduate  programs.  Within  the  general  category  of 
training  grants,  there  are  several  subprograms.  The  first  is  gradu- 
ate training  programs  in  water  pollution  control  and  water 
quality  management.  These  training  activities,  authorized  by  the 
Federal  Water  Pollution  Control  Act  of  1956,  as  amended,  pro- 
vide that  EPA/OWP  will  maintain  a  grant-in-aid  program  aimed 
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at  assisting  public  and  private  institutions  in  establishing,  t?x 
panding,  or  improving  trainina  opportunities  for  persons  in 
terested  in  careers  or  research,  teachirig,  adminisiratton,  and 
general  service  in  water  pollution  control.  Individual  support  is 
provided  through  such  training  programs  in  the  form  of  stipends 
and  allowances  for  individuals  obtaining  professional  degrees 
leading  to  careers  in  the  field  of  water  pollution  control  or  the 
management  of  water  quality.  The  basic  program  requires  the 
possession  of  a  bachelor's  degree,  norma!  eligi[)il!ty  for 
admission  to  graduate  school,  and  appointment  on  a  full  time 
basis. 

The  graduate  training  program  is  basically  aimed  at  pro- 
ducing professional  personnel  in  four  general  careers  in  water 
pollution  control :  (1 )  environmental  engineers;  (2)  aquatic 
biologists,  v^ater  chemists,  and  chemical  engineers;  (3)  admini- 
strators and  planners;  and  (4)  economists  and  other  social 
scientists.  In  addition  to  stipend  support  of  trainees,  grants  may 
also  be  made  to  institutions  which  offer  the  training  program 
for  the  purpose  of  improving  the  staff  and  facilities.  Under  the 
grant-in-aid  program,  a  variety  of  special  areas  is  covered,  in 
eluding:  sanitary  or  agricultural  engineering,  limnology, 
aquatic-ecology,  wildlife  biology,  zoology,  and  oceanography. 

In  addition  to  the  full-tinie  graduate  training,  short-term 
programs  are  offered  which  provide  upgrading  and  skill  im- 
provement capacity  to  working  professionals.  Furthermore, 
attempts  are  being  made  to  service  those  engineers  from  such 
fields  as  aerospace  and  electronics  who,  for  a  variety  of  reasons, 
have  found  difficulty  obtaining  employment  in  recent  months 
and  hope  to  find  employment  in  the  water  pollution  control 
field. 

b.  Research  training  fellowships.  In  addition  to  graduate 
training  programs,  the  Federal  Water  Pollution  Control  Act  of 
1956  provides  that  OWP  may  maintain  a  grant-in-aid  program  to 
increase  the  number  and  competence  of  trained  specialists 
engaged  in  research  and  other  activities  related  lo  the  control  of 
water  pollution  and  the  maintenance  of  water  quality.  As  a 
result,  OWP  has  made  available  a  limited  nnmber  of  research 
training  fellowships  for  study  in  the  fields  of  engineering,  physi- 
cal science,  biological  science,  and  some  socioeconomic  disci- 
plines. The  applicant  must  have  a  bachelor's  degree,  must  have 
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completed  30  hours  of  graduate  study  at  a  recognized  institu 
tion  of  higher  education,  and  [)e  accef^ted  for  admission  in  an 
appropriate  institution.  These  fellowships  are  generally  awarded 
for  a  12month  period,  and  the  research  fellow  is  expected  to 
pursue  a  program  on  a  full-time  basis.  Support  for  longer 
f}oriods  is  available.  Post  doctoral  fellowships  are  also  available 
for  those  with  doctoral  degrees. 

c.  Umlergradiiate  training  grants.  Enactment  of  the 
Water  Quality  Improvement  Act  of  1970  specifically  provided 
for  undergraduate  training  grants  to  institutions  of  higher  edu 
cation  which  agreed  to  provide  training  to  individuals  planning 
to  enter  an  occupation  which  involves  the  design,  operation,  or 
maintenance  of  wasterv\/ater  treatment  works.  Training  grants 
may  be  awarded  to  two-year,  post  high  school  institutions  for 
demonstration  programs  in  the  operation,  maintenance,  and 
management  of  treatment  plants.  Demonstration  programs  at 
the  baccalaureate  level  to  train  individuals  in  the  desigii  of  treat- 
ment works  are  aiso  fundable.  Individual  scholarships  for  under- 
graduate study  are  authorized  under  the  law  and  will  be  pro 
vided  by  the  granting  institutions. 

d.  Operator /technician  training  grants.  Improvement  Sec- 
tion 5(g)(1)  of  the  Water  Quality  Act  of  1970  makes  possible 
the  support  of: 

( 1 )  State  training  grants  to  upgrade  plant  personnel 

(2)  Advanced  waste  treatment  training 

(3)  Instructor  training 

The  basic  objective  of  Section  5(g)(1)  is  to  plan,  devise, 
implement,  and  fund  training  programs  that  wili  assure  an 
adequate  supply  of  skilled  subprofessional  manpower  to  operate 
and  monitor  wastewater  treatment  collection  and  distribution 
systems.  Specific  programs  that  are  included  in  this  program 
are: 

(1)  Coupled  OJT  training  programs  utilizing  both  class* 
room  instruction  and  on-the-job  training 

(2)  Variations  of  classroom  training  with  in-service, 
hands-on  training 
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(3)  Correspondence  or  extension  courses  followed  by 

"over-the-shoulder"-type  instruction 

(4)  Highly  specialized  technical  training  for  high  levels 
of  plant  personnel,  such  as  phosphorous  removal 
techniques  and  instrumentation  training 

(5)  Decision-maker  seminars  to  acquaint  civic  officials 
with  training  efforts 

(6)  Connbinations  of  the  above,  including  short-term 

refresher  courses 

Pilot  grants  will  be  developed  in  approximately  30  states  for 
training  1,500  persons. 

Additional  funds  will  be  allocated  for  programs  that  are 
national  in  scope.  These  programs  are  initiated  by  members  of 
the  state  and  local  training  branch  headquarters  staff  to  fill  the 
voids  left  in  the  overall  training  effort  needed  to  attain  f/(DS 
requirements.  These  efforts  are  coordinated  with  the  regions  in 
order  to  develop  sites  to  carry  on  the  training.  Programs  to  be 
researched  and  funded  under  this  portion  of  the  commitment 
are: 

( 1 )  Advanced  waste  treatment  programs  for  profes- 
sional and  other  interested  persons 

(2)  Training  courses  for  instructors  at  all  levels  of  our 
training  programs 

(3)  National  decision-maker  conference 

(4)  Field-study  course  to  provide  training  for  operators 
unable  to  attend  regular  training  sessions 

(5)  Training  courses  for  operators  employed  by  federal 
agencies  as  a  joint  effort 

(6)  Extended  aeration  courses  for  operators  of  small 
package  plants  throughout  the  country 

e.  Other  technical  training  grants.  MDS  has  also  ^  nder- 
taken  a  fe  w  innovative  technical  grants  aimed  at  furthering  the 
capacity  of  the  Division  to  perform  its  function.  These  activities 
include  the  development  of  curriculum  guides  and  teacher  train- 
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ing  systems,  the  development  of  programmed  instruction;jl 
materials,  and  the  promotion  of  a  correspondence  course  for 
treatment  plant  operators  developed  by  Sacramento  State 
College. 

2.  Direct  Training 

MDS  conducts  certain  programs  on  a  direct  basis  at 
selected  institutions  in  support  of  water  pollution  control  at 
five  locations  in  Ohio,  Oklahoma,  Georgia,  Oregon,  and  New 
Jersey.  Additional  training  courses  can  be  held  in  other  areas. 
The  objective  of  the  direct  training  branch  is  to  provide  special- 
ized training  in  specific  causes,  prevention,  and  control  method- 
ologies related  to  water  pollution.  Training  offered  under  the 
Direct  Training  Branch  is  usually  not  offered  or  readily  available 
elsewhere  in  these  specialized  subjects. 

Specific  training  is  provided  in  the  planning,  develop- 
ment, and  management  of  wastewater  treatment  facilities. 
Training  programs  are  aimed  at  improving  the  operation  and 
maintenance  of  wastewater  treatment  facilities  and  support  and 
supplementary  state  and  local  programs  of  operator  training. 
Direct  training  programs  typically  focus  upon  those  individuals 
in  supervisory,  managerial,  or  training  levels  who  are  in  a  posi- 
tion to  transmit  their  knowledge  to  others  whom  they  supervise 
or  with  whom  they  work. 

It  is  expected  that  this  training  will  lead  to  rapid  applica- 
tion of  new  research  findings,  increase  skills  of  technical  and 
professional  personnel,  and  train  new  employees  recruited  from 
other  professional  or  technical  areas  in  the  special  skills  required 
in  water  pollution  control.  Scientists,  engineers,  and  recognized 
authorities  from  other  EPA  programs,  other  government 
agencies,  universities,  and  industry  supplement  the  training  staff 
by  serving  as  guest  lecturers  and  special  consultants. 

Most  training  is  conducted  in  the  form  of  highly  tech- 
nical, short-term  courses  of  one  or  two  week's  duration.  The 
scope  and  level  of  these  courses  is  designed  to  meet  specific 
practical  features  of  wastewater  treatment  plant  design  end 
operation,  water  quality  evaluation  in  field  and  laboratory,  and 
technical  and  administrative  aspects  of  water  quality  manage- 
ment and  water  pollution  control. 
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3.  Training  Programs  under  Interagency  Agreements 

MDS,  through  its  state  and  local  manpower  development 
branch,  has  undertaken  a  variety  of  initiatives  aimed  at  meeting 
the  critical  shortage  of  trained  operators  in  wastewater  treat- 
ment plants  at  the  state  and  local  levels.  It  has  participated 
actively  in  the  CAMPS  program,  developing  four  programs 
funded  cooperatively  with  DOL,  HEW,  and  OEO. 

a.  Coupled  classroom  and  on-the-job  training  programs, 
MDS  along  with  MDTA  has  developed  a  combination  of  class- 
room and  on-the-job  training  programs  under  subcontracts  with 
states,  municipalities,  councils  of  governments,  colleges,  univer- 
sities, and  special  wastewater  districts.  This  program  currently 
trains  approximately  1,000  operators  annually-70  percent  of 
whom  are  undergoing  upgrading  training  while  30  percent  are 
new  entries.  These  training  programs  vary  from  22  to  44  weeks 
in  length,  depending  upon  local  assessment  of  conditions  and 
needs.  All  provide  essentially  the  same  basic  instruction  and 
training  in  subjects  such  as  mathematics,  science,  communica 
tions,  plant  operations,  laboratory  techniques,  and  maintenance 
practices.  Through  cooperative  arrangements  between  the  train- 
ing institutions  and  publicly  owned  local  wastewater  treatment 
facilities,  trainees  receive  part  of  their  training  at  these  latter 
facilities.  Certificates  of  proficiency  are  issued  in  the  program, 
and  in  most  cases  those  operators  who  take  upgrading  training 
have  received  salary  increases.  The  program  is  administered  on 
the  basis  of  subcontracts  with  states,  major  municipalities,  or 
councils  of  the  government  and  with  direct  grants  to  universities 
and  special  wastewater  districts.  Coupled  classroom  and  on-the- 
job  programs  are  now  being  carried  out  in  about  half  of  the 
states  in  the  nation. 

b.  Regional  institutional  training  programs.  In  addition 
to  the  state  and  local  levels'  coupled  programs,  OWP  has  ini- 
tiated a  series  of  regional  full-time  training  programs  based  at 
community  colleges  or  vocational  schools  in  critically  situated 
areas  of  the  country.  Regional  centers  in  New  Jersey,  Maryland, 
Florida,  Ohio,  Colorado,  Missouri,  Iowa,  and  Louisiana  offer 
short-term  courses  approximately  22  weeks  in  duration.  Enroll- 
ment in  the  regional  centers  is  generally  limited  to  approxi- 
mately 40  trainees  per  session.  Each  trainee  receives  approxi- 
mately 440  hours  of  formal  classroom  instruction  and  440 
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hours  of  related  hands-on  training  in  a  cooperating  wastewater 
treatment  plant.  Subsistence  allowances  are  paid  to  the  trainees 
by  DOL  through  MDTA. 

c.  Transition  training  programs.  An  additional  experi- 
mental program  has  been  developed  which  is  aimed  at  ser- 
vicemen returning  to  civilian  life.  This  program,  operated  in 
cooperation  with  the  Department  of  Defense,  has  linked  nine 
regional  military  installations  to  nine  local  educational  institu- 
tions offering  courses  in  wastewater  treatment  plant  operation 
in  Maryland,  North  Carolina,  South  Carolina,  Hawaii,  Washing- 
ton, Ohio,  and  California.  Two  additional  programs  are  being 
developed  overseas  in  Korea  and  Germany.  Sewage  plants 
located  near  the  training  institutions  and  military  bases  are 
utilized  during  the  course.  The  course  is  open  to  servicemen 
during  their  last  six  months  of  duty. 

d.  Public  service  careers  programs.  Using  the  Public  Ser- 
vice Careers  Program  in  1971-72,  MDS  has  been  engaged  in  the 
training  of  approximately  400  new  wastewater  treatment  plant 
operators  for  existing  job  vacancies  and  upgrading  the  skills  of 
500  employed  persons  in  Alaska,  South  Caiolina,  Texas, 
Virginia,  Wisconsin,  and  the  Virgin  Islands. 

4.  Related  Environmental  Training  Programs 

Related  environmental  training  programs  are  offered  by 
the  Environmental  Control  Administration,  Radiological  Health 
Traininn  Branch,  Solid  Wastes  Management  Office,  Air  Pol- 
lution Control  Office,  and  all  of  EPA.  In  addition,  related  pro- 
grams are  offered  by  the  National  Institute  of  Occupational 
Safety  and  Health,  the  Food  and  Drug  Administration,  and  the 
Center  tor  Dicease  Control  of  the  Department  of  Health,  Educa- 
tion and  Welfare. 

5.  Involvement  with  CAMPS 

OWP,  the  first  office  within  EPA  to  become  involved  in 
the  CAMPS  planning,  participated  in  the  issuance  of  ICA  No. 
72-1;  and  EPA  personnel,  largely  out  of  OWP,  have  been 
appointed  to  serve  with  regional  CAMPS  committees. 
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In  its  CAMPS  planning  document,  OWP  states  that  the 
Manpower  Developn"ient  Staff  program  is: 

(1)  To  encourage  and  assist  agencies,  institutions,  and 
individuals  in  conducting  courses  dealing  with  en- 
vironmental pollution 

(2)  To  increase  the  number  and  proficiency  of  persons 
employed  as  treatment  operators 

(3)  To  schedule  courses  of  EPA  facilities  for  profes- 
sionals and  subprofessionals 

(4)  To  provide  grants  to  schools  or  individuals  for  sub- 
professional  training 

To  assure  inclusion  in  CAMPS  planning  on  the  state  level, 
the  state  environmental  authorities  must  seek  representation  on 
the  state  CAMPS  committee  or  manpower  planning  councils. 
Because  of  the  emphasis  of  MDTA  and  a  member  of  other 
manpower  programs  on  serving  the  '"disadvantaged,"  environ- 
mental authorities  should  give  serious  consideration  to  develop- 
ing recruitment  and  training  plans,  enabling  people  in  this 
category  to  become  environmental  control  personnel.  This  may 
require  some  restructuring  of  job  content  and  added  flexibility 
in  training  programs. 

F.  A  Model  for  Cooperative  Human  Resource  Development 
Planning 

An  important  function  of  the  manpower  planner  is  that 
of  providing  a  bridge  between  the  area  he  represents  and  other 
professional  fields.  When  employed  by  a  state  agency  or  in  a 
particular  industry,  be  it  health  care,  transportation,  or  improv- 
ing environment  quality,  the  manpower  planner  has  a  dual 
responsibility.  On  the  one  hand  he  must  understand  the  tech- 
nical operations  and  needs  of  his  own  industry  in  order  to 
adequately  interpret  his  industry  to  other  agencies  and  profes- 
sions. He  must  also  become  familiar  with  the  human  resource 
agencies  his  organization  might  use  in  meeting  its  manpower 
requirements.  The  more  expert  the  manpc  /ver  planner  can  be  m 
assessing  his  industry's  manpower  needs,  the  greater  will  be  the 
opportunity  for  precision  and  cunfidencft  in  his  translation  of 
these  needs  into  terms  and  concepts  useful  to  eduuaticna! 
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administrators,  curriculum  develof^ers,  and  training  institutions. 
As  a  bridge  builder,  the  manpower  planner  can  provide  an 
administrative  paradigm  for  human  resource  development 
through  cooperative  planning. 

Cooperative  planning  has  already  begun  in  the  water  pol- 
lution control  field  in  both  the  national  and  the  regional  offices 
of  EPA.  It  is  suggested  that  further  cooperation  between 
regional  manpower  representatives,  from  the  appropriate  federal 
agencies,  be  encouraged  by  fostering  a  "team  approach"  to 
planning  at  the  regional  and  state  levels.  The  three  federal 
agencies  most  concerned  with  developing  trained  manpower  for 
water  quality  and  environmental  management  include  the  Man- 
power Administration  officers  in  DOL,  the  USOE,  and,  of 
course,  the  OWP, 

This  team  approach  can  also  be  fostered  by  regional  rep- 
resentatives at  the  state  and  local  levels  by  setting  up  situations 
which  bring  appropriate  state  and  local  representatives  together 
to  jointly  plan  development  of  the  needed  human  resources. 
The  state  agency  representat  ^os  would  include  the  state  super- 
visor for  manpower  programs  in  the  state  employment  office, 
the  manpower  specialist  for  vocational  education  in  the  state 
office  of  education,  and  the  state  water  pollution  control 
agency  person  most  concerned  with  the  proper  staffing  of 
wastewater  treatment  facilities  and  similar  areas  of  manpower 
need.  It  will  also  be  to  the  advantage  of  the  water  quality  man- 
power planner  to  be  involved  in  the  manpower  planning  and 
coordinating  activities  of  the  state  and  area  manpower  planning 
councils  or  CAMPS  committees.  The  simple  model  illustrated  in 
Figure  3.1  shows  the  relationship  of  those  agencies  that  should 
be  involved  in  manpower  planning  for  the  water  pollution  con- 
trol field. 

The  chief  advantage  to  be  derived  from  this  "team 
approach"  to  planning  can  be  seen  in  the  potential  for  each 
agency  to  profit  from  the  experience  and  information  poo!  of 
the  other  two  agencies.  DOL  and  the  state  employment  services 
possess  considerable  expertise  in  measuring  demand  in  the  labor 
market  and  making  job  and  salary  evaluation,  while  the  voca- 
tional education  staff  is  familiar  with  the  resources  and  capa- 
bility of  regional,  state,  and  local  training  institutions.  The  man- 
power planner  representing  an  environmental  agency  is  in  an 
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ideal  position  to  facilitate  communication  and  program  plan- 
ning between  his  own  agency  and  the  two  federal  and  state 
units  most  concerned  with  employment  and  training,  and  the 
manpower  planning  councils  can  help  relate  water  quality  man- 
power planning  to  the  overall  manpower  planning  and  activities 
of  the  state  and  local  areas. 


MANPOWER  PLANNER  FOP  THE  STATE  ENVIRONMENTAL 
PROTECTION  AGENCY  OR  THE  STATE  WATER 
POLLUTION  CONTROL  AGENCY 


STATE  SUPER 
VISOR  FOR 
MANPOWER 
PROGRAMS  - 
STATE  EM- 
PLOYMENT 
SERVICE 


MANPOWER  SPE- 
CIALISTS, STATE 
DEPARTMENT  OF 
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CHAPTER  FOUR 

MANPOWER  PLANNING  FOR  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS 

A.  Introduction 

In  this  chapter  the  focus  is  narrowed  to  nnanpower  plan- 
ning for  a  specific  source  of  ennploynnent  in  water  pollution 
control.  Because  of  the  linnited  resources  available  to  the  man- 
power planner  in  a  state  water  pollution  control  agency  and  the 
initiatory  aspects  of  this  planning  effort,  our  approach  will  not 
be  as  detailed  as  we  nnight  like.  Furthernnore,  the  developnnent 
of  the  nnanpower  planning  techniques  will  be  nnade  within  the 
institutional  frannework  already  established,  or  in  the  process  of 
being  established,  by  OWP  and  the  conceptual  frannework 
innplied  by  the  nnethodology  ennployed  in  the  recent  DOL/EPA 
survey  of  ennploynnent  in  wastewater  treatnnent  plants. 

Though  the  exposition  in  this  chapter  is  prinnarily  in 
ternns  of  a  single  occupation,  that  of  v\'astewater  treatnnent  plant 
operator,  the  analysis  can  be  applied  to  nnost,  if  not  all,  occupa- 
tions found  in  a  wastewater  treatnnent  plant. 

B,  The  Manpower  Planning  Process— An  Overview 

The  objective  of  nnanpower  planning  for  wastewater 
treatnnent  plants  is  to  ensure  that  the  right  number  and  the  right 
kind  of  people  are  in  the  right  place  at  the  right  time.  The 
primary  function  of  the  nnanpower  planner  is  to  develop  man- 
power information  and  training  plans  to  ensure  that  this  ob- 
jective is  continuously  satisfied. 

To  assess  whether  the  planning  objective  is  being  satisfied, 
the  planner  must  first  define,  or  have  defined  for  him,  what  the 
"right  number"  and  the  "right  kind"  of  people  are.  The  defini- 
tion of  what  constitutes  the  right  number  of  people  is  related  to 
what  has  been  called  the  level  of  "recommended  employment," 
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while  the  definition  of  the  right  type  of  people  is  related  to  the 
qualifications  workers  should  fiave  when  occupying  positions 
within  wastewater  treatment  plants.  Deternnining  the  right  place 
and  tinne  for  employnnent  requires  the  optimal  placement  of 
workers  both  spatially  and  temporally.  This  aspect  of  the  man- 
power objective  recognizes  that  elements  of  change  impinge 
upon  those  processes  that  af f e(  manpower  conditions  and 
should  be  taken  into  account  by  the  manpower  planner. 

The  major  aspects  of  change  that  affect  manpower  con- 
ditions in  wastewater  treatment  plants  are  the  growth  in  the 
number  and  size  of  the  plants,  the  change  in  technology  of 
wastewater  treatment,  and  the  various  elements  of  transforma- 
tion that  occur  within  a  given  level  of  employment.  Over  time 
both  the  number  and  si^e  of  wastewater  treatment  plantr.  have 
increased.  As  such  changes  continue,  they  will  generate  an  on- 
going need  for  additional  manpower.  In  addition  to  this  source 
of  growth  in  the  level  of  employment,  more  manpower  will  be 
required  to  fill  positions  vacated  by  individuals  who,  for  a 
variety  of  reasons,  terminate  their  employment.  As  changes  in 
the  technology  of  wastewater  treatment  occur  and  as  changes  in 
water  quality  standards  call  for  more  reliability  in  the  perform- 
ance of  wastewater  treatment  plants,  not  only  will  additional 
manpower  be  needed,  but  the  qualifications  of  many  of  those 
currently  employed  will  have  to  be  updated.  All  of  these 
changes  will  require  imaginative  additions  to  existing  training 
programs. 

When  the  manpower  planner  has  assured  himself  that  he 
is  familiar  with  the  definitional  and  descriptive  aspects  of 
employment  in  wastewater  treatment  plants,  he  must  then 
determine  in  a  quantitative  sense  whether  the  objective  is  cur> 
rently  being  achieved  and  whether  or  not  it  will  be  achieved  in 
the  future.  This  will  require  that  the  manpower  planner  not 
only  mea5;ure  and  assess  characteristics  of  current  employment, 
but  also  project  future  employment  characteristics. 

If  the  manpower  objective  is  currently  being  satisfied,  the 
planner  must  determine  whether  existing  and  expected  future 
manpower  programs,  as  tempered  by  his  expectations  of  future 
manpower  conditions,  are  sufficient  to  guarantee  that  the  ob- 
jective will  be  continuously  satisfied.  If  the  objective  is  not 
being  satisfied,  or  if  existing  programs  are  judged  inadequate  to 
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ameljorato  f^rojcctod  future  problcM^is,  tlin  manpow(?r  pkinnnr 
must  detormine  tho  nature  and  possil^k?  caus(?  for  sucfi  failure. 
Havintj  made  sucli  a  determination,  he  must  develop,  or  assist  in 
the  development  of,  those  programs  that  will  eliminate,  or  at 
least  reduce,  current  and  anticipated  future  manpower 
problems. 

To  measure  and  project  selected  characteristics  of  em 
ployment  in  wastewater  treatment  plants,  the  manpower  ()lan 
ner  must  collect  and  draw  conclusions  from  certain  data.  Thesi? 
tasks  require  that  the  planner  establish  a  system  for  coHectinc), 
storing,  retrieving,  and  analysing  data.  The  collectiori  of  data 
for  inclusion  in  such  a  data  system  implies  that  there  is  a  body 
of  data  deemed  important  to  collect  and  that  an  analytical 
framework  exists,  whether  stated  explicitly  or  residing  im 
plicitly  in  the  actions  of  the  planner,  that  serves  as  a  guide  in 
determining  which  data  are  relevant. 

The  analytical  framework  used  in  this  manual  is  dual  but 
interrelated.  We  are  concerned  with  recommended  employment 
while  also  being  concerned  with  budgeted  and  actual  employ- 
ment. In  the  DOL/EPA  survey  of  employment  in  wastewater 
treatment  plants,  the  three  types  of  employment  are  identified 
and  measured.  Recommended  employment  is  that  which,  if  cur- 
rently used,  would  maximize  the  establishment's  efficient 
operation.  Budgeted  employment  is  that  ievel  budgeted  by  the 
government,  a  unit  responsible  for  the  operation  of  the  waste- 
water facility.  Actual  employment  is  simply  the  number  of  in- 
dividuals employed  by  the  facility  at  the  time  the  survey 
questionnaire  was  completed. 

Historically  there  have  been  differences  in  the  numbers 
associated  with  these  alternative  measures  of  employment 
Recommended  employment  is  based  upon  engineering  and 
other  technological  considerations,  while  budgeted  and  actual 
employment  is  determined  by  the  various  economic  forces 
that  impinge  upon  the  demand  and  supply  for  positions  in 
wastewater  treatment  plants.  The  number  of  people  actually 
employed  in  a  given  occupation  will  be  determined  by  the  jux- 
taposition of  demand  and  supply  forces,  where  those  various 
forces  subsen/e  under  the  demand  for  workers  are  affected,  in 
varying  degrees,  by  the  technological  considerations  that  deter- 
mine the  level  of  recommended  employment.  The  level  of 
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actual  employment  for  a  given  occupation  within  Wastewater 
treatment  plants  will  be  related  to  such  variables  as:  (1)  the 
budget  for  the  plants,  (2)  wages  paid  within  the  occupation,  (3) 
wages  paid  in  occupations  requiring  similar  skills  and.  education, 
(4)  the  effluent  (in  mgds)  of  the  plant,  (5)  water  quality  stand- 
ards, (6)  certification  requirements  for  operators,  (7)  nature  of 
labor  market  for  that  area  in  which  the  plant  is  located  and 
from  which  it  is  expected  to  draw  its  labor  supply,  and  (8) 
general  nature  of  working  conditions. 

Wastewater  treatment  plants  are  operated  by  personnel 
employed  by  local  municipalities,  the  officials  of  which  also 
determine  the  operating  budget  for  the  facility.  It  is  from  this 
budget  that  money  is  made  available  to  employ  individuals  to 
operate  the  plant.  For  given  values  of  other  variables  that  affect 
the  employment  of  a  particular  type  of  labor,  it  is  reasonable  to 
expect  that  the  larger  the  budget  allocated  to  the  plant,  the 
more  employment  there  will  be.  Because  of  this,  the  size  of  the 
budget  is  among  the  more  significant  variables  that  determine 
the  amount  of  employment  within  a  plant.  It  is,  for  example, 
one  of  the  important  variables  which  determine  how  close 
actual  employment  is  to  recommended  employment.  Within  a 
given  budget,  however,  other  variables  will  have  an  important 
effect  on  the  level  of  actual  employment. 

Wages  paid  to  operators,  especially  in  relation  to  wages 
paid  to  individuals  of  similar  skill  and  educational  attainment 
working  in  other  occupations,  will  be  a  significant  determining 
factor  in  both  the  number  of  people  who  are  sought  by  the 
managers  of  the  wastewater  facility  and  the  number  of  people 
wishing  to  work  there.  Working  conditions,  which  contain  a 
variety  of  possible  configurations,  will  be  an  important  factor 
in  determining  the  desirability  of  work  within  a  wastewater 
treatment  plant  and  will,  therefore,  affect  the  level  of  employ- 
ment that  can  be  achieved  with  a  given  wage  rate. 

The  effluent  of  a  wastewater  treatment  plant,  both  in  its 
quantity  and  quality,  is  an  index  of  the  number  of  gallons  of 
water  treated  and  the  type  of  treatment  used.  In  Chapter  Two, 
we  documented  the  growth  in  the  quantity  of  pollutants  being 
produced  and  the  growth  of  the  wastewater  treatment  plants  to 
treat  these  pollutants.  Each  of  these  factors  implies  that  the 
number  of  gallons  treated  will  increase  over  time.  Furthermore, 
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the  type  of  treatment  has  changed  over  time;  one  of  the  most 
recent  examples  of  which  are  new  methods  for  phosphorus  re- 
moval. It  is  reasonable  to  assume  a  positive  relationship  between 
the  amount  of  water  treated  in  both  of  its  dimensions  and  the 
quantity  of  operators  demanded;  thus  as  treatment  increases, 
and  no  changes  in  technology  occur,  we  should  expect  an 
increase  in  the  level  of  recommended  employment. 

EntOjciriO  certain  laws  and  regulations  to  increase  water 
quality  will  have  two  separate  effects  upon  employment.  As 
water  quality  standards  are  enforced,  the  amount  of  water 
treated  and  the  degree  of  treatment  will  increase  with  the  result- 
ing increase  in  actual  employment.  In  addition,  there  are  exist- 
ing regulations  which  when  enforced,  give  many  states  the 
power  to  require  that  budgeted  employment  be  equal  to  recom- 
mended employment.  When  such  laws  are  enforced  and  there 
occurs  an  increase  in  budgeted  employment,  actual  employment 
may  also  increase. 

The  quantity  of  labor  available  for  employment  within  a 
wastewater  treatment  plant  will,  in  the  aggregate,  determined 
by  the  number  of  people  between  certain  ages  since  only  such 
people  are  considered  to  be  potential  members  of  the  labor 
force.  The  specific  educational  and  skill  requirements  for  cer- 
tain jobs  delimit  the  available  number  for  such  jobs  as  does  the 
spatial  distribution  of  places  of  residence  and  places  of  work- 
There  are  limitations  upon  how  far  people  can  and  will  travel  to 
and  from  work;  thus  the  labor  market  for  a  particular  plant  will 
have  a  spatial  limitation.  In  time,  however,  all  of  these  con- 
straints might  be  relaxed  as  individuals  respond  to  certain 
stimuli.  Thus  the  size  of  the  available  labor  force  might  increase 
as  people  migrate  into  a  given  area  or  as  transportation  facilities 
improve,  or  the  number  of  people  having  a  given  educational 
background  might  increase  as  the  size  and  number  of  various 
training  programs  are  increased. 

Within  the  general  type  of  restriction  just  outlined,  the 
quantity  of  labor  available  to  a  wastewater  treatment  plant  will 
also  be  a  function  of  the  wages  paid.  In  general,  the  higher  the 
wage  in  one  occupation  (relative  to  another  requiring  similar 
skills  and  education  and  having  similar  working  conditions),  the 
greater  will  be  the  quantity  of  labor  made  available  for  employ- 
ment. This  increase  in  the  quantity  may  come  about  because  of 
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the  added  inducement  for  certain  people  to  travel  farther  to  and 
from  work  or  even  to  change  their  places  of  residence  to  be 
closer  to  the  source  of  higher  wages.  Higher  wages  may  induce 
people  to  obtain  the  requisite  training  for  a  particular  job, 
though  this  will  not  affect  the  available  quantity  immediately 
because  of  the  necessary  time  lags  in  completing  the  training. 
Higher  wages  may  also  affect  the  size  of  the  labor  force  by 
inducing  students  to  leave  school  earlier  than  normal  and  induc- 
ing those  not  in  the  labor  force,  such  as  housewives  and  dis- 
couraged workers,  to  enter  it  either  on  a  full-  or  part-time  basis. 

Within  the  prpceding  analytical  framework,  the  man- 
power planner  must  determine  the  number  of  additional 
workers  who  must  be  recruited  to  a  particular  occupation  and 
the  type  of  training  they  should  be  given.  He  should  also  deter- 
mine what  additional  training  might  be  provided  for  current  and 
future  employees.  Training,  whether  for  new  or  existing  em- 
ployees, may  be  of  short  or  long  duration  and  may  be  for  the 
purpose  of  skill  improvement  or  for  entry-level  jobs.  Upon  ob- 
taining estimates  of  the  number  of  people  receiving  the  various 
types  of  training,  the  manpower  planner  should  work  in  cooper- 
ation with  training  specialists  in  devising  an  efficient  program 
for  meeting  training  needs. 

C.  Seven  Steps  for  Manpower  Planning  in  IVIunicipal  Wastewater 
Treatment  Plants 

To  accomplish  the  basic  objectives  of  manpower  planning 
requires  that  certain  activities  be  performed.  The  performance 
of  these  activities  may  be  viewed  as  occurring  in  a  sequential 
fashion,  the  order  of  which,  though  differing  in  minor  ways 
among  different  planners,  would  be  dictated  by  a  logic  shared 
by  many  individuals  engaged  in  manpower  planning.  Though 
the  sequence  may  be  divided  into  few  or  many  steps,  we  have 
chosen  to  delineate  the  following  seven  discrete  steps  as  descrip- 
tive of  the  planning  process: 

(1)  Describe  that  segment  of  the  water  pollution  con- 
trol field  for  which  manpower  planning  is  being 
performed. 

(2)  Determine  the  relationship  between  the  objectives 
of  the  state  water  pollution  control  agency  and  the 
objectives  of  manpower  planning. 
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(3)  Determine  selected  characteristics  of  current  and 
expected  employment. 

(4)  Analyze  manpower  problems. 

(5)  Develop  training  plans  and  action  steps  in  response 
to  current  and  expected  manpower  training  needs 
and  problems. 

(6)  Develop  and  maintain  a  data  system. 

(7)  Monitor  and  evaluate  all  of  the  manpower  planning 
process. 

The  details  of  how  one  applies  each  step  may  differ 
slightly  among  the  various  types  of  manpower,  o-nd  some  plan- 
ners may  prefer  to  increase  or  decrease  this  number  of  steps  to 
allow  for  more  or  less  detail.  Nevertheless,  the  seven  steps  pro- 
vide a  useful  framework  for  initiating  a  manpower  planning 
process  in  the  water  pollution  control  field. 

7.  First  Step:  Describe  that  segment  of  the  water  pollu- 
tion control  field  for  which  manpower  planning  is 
being  performed. 

The  purpose  of  executing  this  step  is  to  have  the  man- 
power planner  become  familiar  with  that  segment  of  the  water 
pollution  control  field  for  which  he  is  conducting  manpower 
planning.  The  technological  aspects  of  wastewater  treatment 
will  have  important  effects  upon  manpower  issues.  The  man- 
power planner  must,  consequently,  become  familiar  with  some 
of  the  general  technological  aspects  of  water  pollution  control. 
He  should  also  become  familiar  with  existing  job  classifications 
and  requirements. 

One  of  the  first  things  that  the  manpower  planner  should 
note  is  that  wastewater  treatment  plants  differ  by  the  type  of 
treatment  they  perform  and  the  amount  of  waste  water  they 
treat  per  day.  We  shall  refer  to  these  two  characteristics  as  the 
"type  and  size"  of  the  wastewater  treatment  plant.  The  type  of 
treatment  may  be  identified  by  its  code  number  obtained  from 
a  coding  system  used,  but  now  in  the  process  of  being  re- 
developed, by  OWP.  A  list  of  the  codes  in  recent  use  follows. 


1564 


102 


Code 

Name 

20 

Primary-settling  tanks  with  no  detail 

21 

^       septic  tanks 

22 

Imhoff  tanks 

23 

mechanically  cleaned  tanks 

24 

^       plain,  hopper  bottom  tanks 

29 

Primary— others  and  unknown 

30 

Chemical 

41 

Secondary— activated  sludge 

42 

i 

^          extended  aeration 

43 

biological  filters,  fixed  nozzle 

44 

biological  filters,  rotary 

45 

intermittent  sand  filter 

46 

land  disposal 

47 

lagoons 

48 

,  biological 

49 

Secondary— others  and  unknown 

The  size  of  a  wastewater  treatment  plant  is  usually  identified 
on  the  basis  of  the  plant's  "average  day  capacity,"  measured 
in  mgds.  In  the  DOL/EPA  survey,  six  classifications  of  size 
were  recognized:  unknown,  0.001-0.999,  1.000-4.999,  5.000 
-24.999,  25.000-99.999,  and  100.000  plus. 

Within  a  wastewater  treatment  plant  several  occupations 
are  found.  In  the  DOL/EPA  survey  21  specific  occupational 
categories  were  identified  and  a  summary  of  the  job  descrip- 
tions provided.  (In  Appendix  II,  we  provide  a  list  and  summary 
job  description  of  these  21  occupations.)  In  many  states  the 
number  of  occupations  found  within  a  typical  wastewater  treat- 
ment plant,  and  the  relevant  job  description,  will  differ  from 
those  used  in  the  DOL/EPA  survey.  For  example,  the  DOL/EPA 
survey  listed  two  classifications  of  operators— Operator  I  and 
Operator  II— while  in  some  states  four  or  five  grades  or  classifi- 
cations of  operators  exis^  all  with  differing  job  descriptions. 
That  such  differences  exist  is  not  surprising,  given  the  local 
autonomy  that  has  existed  and  still  exists  in  the  operation  of 
wastewater  treatment  facilities. 

OWP  is  aware  of  the  diversity  in  both  the  number  and 
description  of  occupations  and  is  now  supporting  research 
aimed  at  improving  our  understanding  concerning  the  appro- 
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priate  number  of  occupations  to  designate  for  wastewater  treat- 
ment plants,  the  number  of  workers  that  should  be  assigned  to 
each  occupation,  the  appropriate  job  descriptions  for  each 
occupation,  and  the  general  education  and  skill  requirements 
for  each  occupation.  Such  research  is  not  being  undertaken 
merely  to  try  to  standardize  job  numbers  and  descriptions,  but 
rather  to  provide  assistance  to  local  communities  in  the  efficient 
staffing  of  their  wastewater  treatment  facilities.  One  of  the  first 
results  of  this  research  are  the  "staffing  guides"  that  now  exist 
in  preliminary  form. 

The  engineer  who  designs  a  wastewater  treatment  plant 
provides  a  schedule  detailing  the  number  and  type  of  workers  to 
be  employed  in  each  job  classification  within  the  plant,  if  the 
plant  is  to  be  operated  at  its  design  efficiency.  (The  level  of 
employment  that  would  occur  if  these  recommendations  were 
followed  is  the  recommended  employment  mentioned  pre- 
viously.) The  engineer  will  have  at  his  disposal  the  staffing 
guides  which  OWP  will  shortly  make  available  throughout  the 
nation.  These  staffing  guides  are  not  intended  to  represent  static 
organizational  tables,  but  rather  are  intended  to  be  flexible 
guidelines  for  staffing  complements  to  be  adapted  to  specific 
local  situations.  These  guides  also  contain  an  occupational  list 
for  wastewater  treatment  plants  along  with  a  description  of  the 
type  of  work  performed  and  the  skills  required  to  perform  such 
work  for  each  occupation.  The  occupational  descriptions  should 
also  be  considered  flexible  guidelines  to  be  adjusted  according 
to  what  local  conditions  dictate.  A.  preliminary  sample  of  a 
staffing  guide  appears  as  Table  5-1  :D  in  Chapter  Five. 

Knowing  that  wastewater  treatment  plants  differ  by  type 
and  size,  that  there  has  been  some  attempt  to  standardize  the 
job  descriptions  and  occupational  structure  in  such  plants,  and 
that  the  staffing  complement  varies  according  to  plant  type  and 
size,  the  manpower  planner  should  inventory  his  own  state  with 
respect  to  the  type  of  facilities  currently  in  operation  and  deter- 
mine whether  the  occupational  titles  and  descriptions  displayed 
in  Appendix  II  compare  with  those  currently  in  use  within  his 
state. 

Not  only  should  the  manpower  planner  become  familiar 
with  the  different  employment  requirements  and  the  suggested 
qualifications  of  the  various  personnel  within  a  wastewater 
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treatment  plant,  he  should  also  determine  what  training  pro- 
grams are  currently  available  and  what  additional  training  pro- 
grams it  would  be  desirable  to  institute.  Aside  from  the  "quali- 
tative" aspect  of  training,  the  manpower  planner  should  also 
determine  some  of  the  "quantitative"  aspects  of  training  pro- 
grams. He  should  obtain  knowledge  about  the  financial  re- 
sources available  for  training  programs,  the  capability  of  exist- 
ing training  institutions  to  increase  their  training  loads,  the 
availability  of  additional  or  alternative  institutions  to  conduct 
training,  and  the  methods  by  which  recruits  for  the  various 
training  programs  are  obtained. 

Some  of  the  specific  problems  a  manpower  planner  may 
identify  in  recruiting  candidates  for  a  training  program  may 
actually  have  their  roots  within  the  occupation,  or  in  the  inter 
related  network  of  various  occupations  for  which  the  training  is 
being  offered.  For  example,  if  the  occupation  is  one  lacking  in 
opportunity  for  personal  advancement,  it  will  be  exceedingly 
difficult  to  recruit  and  retain  employees.  If,  however,  the 
occupation  or  series  of  occupations  can  be  structured  to  pro- 
vide a  "career  ladder,"  then  the  recruiting,  training,  and  job 
stability  may  be  greatly  enhanced. 

2.  Second  Step:  Determine  the  relationship  between  the 
objectives  of  the  state  water  pollution  control  agency 
and  the  objectives  of  manpower  planning. 

The  purpose  in  executing  this  step  is  to  have  the  man- 
power planner  become  familiar  with  the  specific  objectives  of 
the  state  water  pollution  control  agency  that  might  affect  the 
fulfillment  of  the  manpower  planning  objective.  The  presence 
of  this  step  acknowledges  that  tfie  manpower  planner  must  view 
himself  as  an  important  member  of  the  state  water  pollution 
control  team.  Certain  policies  and  priorities  established  by  the 
state  agency  affect  the  specific  direction  that  manpower  plan- 
ning will  take,  as  may  the  limitations  of  those  individuals  or 
agencies  that  support  the  manpower  planner  in  the  performance 
of  his  duties. 

The  objectives  and  goals  of  manpower  planning  should  be 
understood  within  the  broader  objectives  and  goals  of  a  state's 
water  pollution  control  program.  As  discussed  in  Chapter  Three 
the  federal  water  pollution  control  program  identifies  the  state 
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water  pollution  control  agencies  as  playing  a  central  role  in 
improving  water  quality.  Because  of  the  central  role  of  the  state 
agency  and  the  effort  of  the  federal  and  state  agencies  to  v^/ork 
together,  it  will  often  be  the  case,  aside  from  minor  differences 
in  emphasis,  that  the  objectives  of  the  state  program  will, 
wherever  applicable,  be  the  same  as  those  of  the  federal  pro- 
gram. The  manpower  planner  should  become  familiar  with  his 
state's  programs,  particularly  ps  they  apply  to  the  improvement, 
expansion,  and  operation  of  existing  wastewater  treatment 
plants  and  the  construction  of  new  plants. 

The  manpower  planner  may  wish  to  begin  this  aspect  of 
the  planning  process  by  collecting  and  becoming  familiar  with 
the  contents  of  such  items  as  the  state's  various  water  pollution 
control  planning  documents,  the  water  quality  standards  imple- 
mentation plans,  the  legislation  authorizing  the  construction  of 
wastewater  treatment  plants  in  the  state,  the  policy  statements 
and  directives  being  jssued  on  the  state's  water  pollution  by  the 
state  agency,  and  whatever  information  is  available  concerning 
past  and  projected  future  values  of  the  financial  support  for 
water  pollution  control  programs.  This  information  will  provide 
the  manpower  planner  with  a  broad  outline  of  the  state's  water 
pollution  control  objectives. 

In  addition  to  this  kind  of  information,  it  will  also  be 
useful  for  the  manpower  planner  to  obtain  copies  of  what  are 
referred  to  in  many  states  as  the  "one-year"  and  "five-year 
needs."  These  documents  list  a  state  water  pollution  control 
agency's  priorities  for  building  new  wastewater  treatment  pic  ts 
throughout  the  state.  Such  information  is  based  upon  the  priori- 
ties established  by  the  various  basin  plans  that  may  exist  within 
the  state  and  the  water  quality  standards  implementation  plans. 

One  further  piece  of  information  that  the  manpower 
planner  should  obtain  relates  to  the  water  pollution  control 
agency's  position  regarding  the  staffing  of  wastewater  treatment 
plants.  Since  the  number  of  people  to  be  recruited  and  trained 
should  be  based  upon  actual  employment  rather  than  recom- 
mended employment,  it  will  be  necessary  for  the  planner  to 
determine  whether,  in  his  state,  an  attempt  will  be  made  to 
induce  the  municipalities  that  budget  for  wastewater  treatment 
plants  to  bring  employment,  or  at  least  the  number  of  budgeted 
positions,  in  line  with  the  level  of  recommended  employment. 
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He  should  also  be  familiar  with  his  state's  program  for  the  certi 
fication  of  operators.  He  should  determine  the  current  effects 
such  a  program  has  upon  desirable  training  programs  and  the 
possible  future  effects  that  changes  in  the  program  might  have. 

3.  Third  Step:  Determine  selected  characteristics  of  CL/r- 
rent  and  expected  employment. 

The  purpose  of  completing  this  step  is  for  the  manpower 
planner  to  gain  knowledge  of  the  various  dimensions  of  current 
and  expected  future  employment  within  wastewater  treatment 
plants.  This  knowledge  is  needed  to  determine  current  and 
expected  future  manpower  and  training  needs.  An  important 
aspect  of  this  step  is  the  development  and  use  of  an  instrument 
to  collect  the  data  by  which  to  measure  the  various  dimensions 
of  current  and  expected  future  employment.  The  DOL/EPA 
survey  is  an  example  of  such  an  instrument  and  represents  the 
initial  attempt  to  collect  manpower  data  for  wastewater  treat- 
ment plants. 

We  shall  divide  this  step  into  three  subsections.  In  the 
first  we  shall  deal  primarily  with  current  employment  character- 
istics, in  the  second  with  projecting  future  employment  charac- 
teristics, and  in  the  third  with  calculating  additional  manpower 
requirements. 

a.  Current  employment  characteristics.  When  the  survey 
instrument  is  completed,  the  first  task  is  to  determine  the  value 
of  the  three  alternative  measures  of  employment— recom- 
mended, budgeted,  and  actual.  Since  both  full-  and  part-time 
work  exists  as  a  part  of  actual  employment  and  may  exist  as  a 
part  of  recommended  employment,  an  attempt  should  be  made 
to  distinguish  between  total  employment  (whether  it  be  recom- 
mended, budgeted,  or  actual)  and  total  full-time  employment. 
If  resources  permit,  data  should  also  be  obtained  on  "full-time 
equivalent"  employment.  For  example,  if  the  total  number  of 
workers  is  120  and  the  total  full-time  workers  is  100  with  the 
20  people  working  half-time,  then  there  would  be  1 10  full-time 
equivalent  workers. 

The  differences  among  the  three  alternative  measures  of 
employment  should  be  computed.  The  difference  between 
recommended  and  budgeted  employment  will  be  referred  to  as 
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the  "budget  shortfall,"  the  difference  between  budgeted  em- 
p!oynu?nt  nd  actual  emp  oyment  as  "vacancies,"  and  the  total 
of  these  two,  or  what  is  the  difference  between  recommended 
and  actual  employment,  as  the  "employment  shortfall."  These 
shortfalls  and  vacancies  should  also  be  expressed  in  ratio  fornn, 
with  actual  employment  being  the  denominator,  in  order  to 
eliminate  scale  effects  and  to  facilitate  certain  types  of  pro 
jections  to  be  discussed  below. 

In  addition  to  measuring  employment  totals,  the  man- 
power planner  should  obtain  other  characteristics  of  employ- 
ment. In  particular,  "terminations"  and  "accessions"  should  be 
measured.  Terminations  are  the  number  of  employees  that  leave 
a  particular  occupation  within  the  year,  while  accessions  are  the 
number  of  people  that  enter  a  particular  occupation  within  the 
year.  (On  some  occasions  such  changes  are  referred  to  as  "turn- 
overs.") Terminations  determine  the  number  of  workers  that 
have  to  be  attracted  to  the  occupation  if  employment  is  to 
remain  unchanged  within  the  relevant  t^me  period,  while  acces- 
sions measure  the  number  of  workers  attracted  to  the  position. 

Terminations  consist  of  several  components.  Individuals 
leave  a  particular  occupation  for  several  reasons— they  die, 
retire,  quit,  are  discharged,  are  promoted  within  the  plant  or  to 
some  other  plant,  or  are  transferred  or  request  a  transfer  to 
some  other  plant.  Accession,  which  measures  the  sources  from 
which  new  employees  were  recruited,  also  has  several  com- 
ponents. An  individual  may  come  to  a  particular  job  from  what 
we  shall  refer  to  as  "external  labor  sources."  Workers  coming 
from  this  source  will  usually  have  no  direct  experience  in  waste- 
water treatment  plants  and  may  exhibit  considerable  variance  in 
their  education  and  skills.  Another  component  of  accession  is 
that  related  to  those  workers  who  are  already  employed  in  a 
wastewater  treatment  plant  but  who  transfer  into  the  occupa- 
tion in  question.  Such  transfers  may  be  in  the  form  of  a  promo- 
tion, or  an  upgrade,  insofar  as  the  transfer  is  to  an  occupation 
requiring  greater  expertise  than  the  position  vacated.  Such 
transfers  may  occur  from  within  the  same  plant  or  from  some 
other  plant  within  the  state.  Transfers  may  also  be  ''horizontal 
transfers/'  those  individuals  who  transferred  from  one  waste- 
water  treatment  plant  to  another  while  keeping  the  same 
occupational  title.  Although  the  same  occupational  title  is  used, 
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cV  ''nrent  skills  may  be  required.  The  determining  factor  in  this 
m.  r  would  seem  to  be  the  difference  in  the  type  and  si/e  of 
plant  between  which  the  employee  transferred. 

In  Figure  4.1,  we  illustrate  schematically  the  preceding 
process.  We  also  introduce  in  this  diagram  some  alternative 
nomenclature.  We  shall  divide  terminations  into  two  major  com- 
ponents-separations and  transfers  out—where  "separations"  in- 
clude such  items  as  "quits"  and  "discharges"  while  "transfers 
out"  refers  to  those  workers  that  left  their  employment  in  the 
occupation  in  question  but  did  not  leave  the  state's  wastewater 
treatment  system.  We  shall  also  divide  accessions  into  two  major 
components— new  hires  and  transfers  into— where  "new  hires" 
are  those  workers  that  come  from  external  labor  supply  sources 
and  "transfers  into"  includes  accessions  due  to  upgrade  within 
or  between  plants  and  horizontal  transfers  between  plants.  We 
also  illustrate  in  Figure  4.1  the  fact  that  workers  may  enter  a 
particular  occupation  with  or  without  training  though,  of 
course,  the  former  i'~  to  be  preferred. 

One  additional  piece  of  information  that  should  be 
obtained  when  this  step  is  executed  is  a  detailed  education  and 
work  profile  of  each  employee  in  the  wastewater  treatment 
plants.  This  information  may  be  difficult  fo''  irany  manpower 
planners  to  obtain  because  of  budgetary  restrictions,  and  less 
ambitious  undertakings  should  be  followed-  At  a  minimum,  in- 
formation should  be  collected  that  attempts  to  assure  whether 
current  employees  are  qualified  for  their  positions.  If  certifica- 
tion requirements  exist,  such  information  will  be  important  not 
only  for  determining  the  number  of  current  employees  that 
should  have  some  type  of  training  but  also  the  needed  capacity 
of  any  program  designed  to  bring  ail  those  employees  so  re- 
quired into  certification. 

6.  Future  employment  characteristics.  The  manpower 
planner  should  project  the  value  of  all  the  employment  charac- 
teristics measured  in  the  preceding  substep.  A  reasonable  period 
of  time  over  which  to  make  projections  of  future  employment 
characteristics  is  five  years  because  other  segments  of  the  water 
pollution  control  field  engage  in  five-year  projections.  Because 
of  the  time  necessary  to  project  the  value  of  future  employment 
and  the  lead  time  necessary  to  respond  to  whatever  problems 
may  exist,  a  period  of  one  or  two  years  is  too  short  a  time.  This 
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is  especially  true  when  it  is  recognized  that  nnost  of  the  available 
data  are  annual.  Furthermore,  the  tradition  of  post-secondary 
school  proqranns  and  the  postponennent  of  career  choice  until 
early  adulthood  appear  to  dictate  a  planning  hori?on  of  from 
three  to  five  years. 

The  projection  of  future  manpower  requirements  and 
employment  can  be  accomplished  by  relying  uoon  data  ob- 
tained from  the  survey  instrun^^ent  used  to  measure  current  em- 
ployment and  from  certain  documents  that  are  related  to  what 
we  have  referred  to  in  Chapter  Two  as  the  construction  grants 
process. 

From  among  the  many  activities  that  occur  in  the  con- 
struction grants  process,  five  can  be  singled  out  as  having  partic- 
ular significance  to  the  manpower  planner.  They  are  significant 
either  because  certain  important  information  is  available  at  that 
time  or  because  it  would  be  desirable  to  have  certain  informa- 
tion at  that  tirne  These  five  activity  points  are:  the  basin  plan, 
the  construction  grant  application,  the  approval  of  plans  and 
specifications,  the  final  inspection,  and  the  operation  and  main- 
tenance annual  inspection.  Though  certain  manpower  informa- 
tion is  already  available  from  existing  forms,  it  is  the  intent  of 
EPA/OWP  to  expand  the  available  data  base  by  adding  to  these 
forms  questions  that  are  designed  to  obtain  additional  man- 
power information. 

To  illustrate  the  type  of  information  that  is  normally 
available  at  these  five  data  points,  we  shall  trace  the  process  by 
which  <<  typical  wastewater  treatment  plant  comes  into  exist- 
ence. Initially  the  need  for  a  wastewater  treatment  plant,  either 
a  new  one  or  an  expansion  of  an  old  one,  is  identified  in  the 
basin  plan— the  first  data  point.  The  plant  is  often  identified  by 
the  type  and  size  needed  and,  as  such,  will  appear  on  the  state's 
list  of  priorities  where  a  date  is  sometimes  given  for  completion 
of  such  a  facility.  The  use  of  this  information,  and  the  informa- 
tion contained  in  the  staffing  guides,  will  enable  the  manpower 
planner  to  make  some  preliminary  projections  for  the  additional 
manpower  that  will  be  required  to  operate  this  plant.  Such  a 
projection  would  be  of  recommended  employment. 

The  second  source  of  information  is  the  engineering 
report  accompanying  the  construction  grants  application  form. 
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New  federal  guidelines  require  that  manpower  data  be  niade 
available  in  the  engineering  report.  Such  information,  when 
available,  can  be  obtained  from  those  offices  in  the  state  dealing 
either  wMth  operations  and  maintenance  or  construction  grants. 
Should  such  manpower  data  not  be  made  available,  the  man- 
power planner  can  once  again  use  the  available  information  on 
the  type  and  size,  the  staffing  guide,  and  the  estimated  date  of 
completion  to  make  preliminary  projections  of  recommended 
employment. 

The  third  data  point  in  the  construction  grants  processes 
when  the  plans  for  the  construction  of  the  wastewater  treat- 
ment plant  and  the  specifications  of  the  plant  are  approved.  At 
this  point  an  operations  and  maintenance  manual  Is  usually 
available,  as  is  a  detailed  staffing  plan.  Upon  completion  of  the 
plant,  a  final  inspection  is  conducted  at  which  time  we  have  the 
occurrence  of  the  fourth  data  point.  Up  to  this  point  in  the 
process,  only  the  level  of  recommended  employment  has  been 
available  because  actual  budgetary  data  have  not  been  available, 
and  there  has  been  an  absence  of  an  employment  history  from 
which  to  obtain  data  such  as  terminations  and  accessions.  When 
the  final  inspection  occurs,  however,  data  on  budgeted  employ- 
ment will  be  available  since  by  the  time  this  inspection  is  held, 
the  plant  is  complete  and  ready  for  operation. 

After  the  final  inspection,  another  inspection  is  per- 
formed approximately  one  year  after  the  plant  has  been  in  oper- 
ation and  represents  the  fifth  data  point.  This  inspection  is 
normally  executed  jointly  by  federal  and  state  personnel  from 
the  operations  and  maintenance  division.  It  is  the  intention  of 
OWP  to  establish  at  least  an  annual  inspection  of  wastewater 
treatment  plants  by  state  personnel  from  operations  and  main- 
tenance. Though  this  inspection  was  originally  designed  and 
planned  on  the  basis  of  gathering  data  on  the  technological 
aspects  of  the  plant's  operation,  it  is  the  intent  of  both  the 
federal  operations  and  maintenance  and  the  manpower  develop- 
ment staff  in  OWP  to  expand  this  annual  inspection  form  to 
collect  the  data  which  are  pertinent  to  manpower  planning. 

Because  the  new  federal  guidelines  pertaining  to  the 
operation  and  maintenance^  of  wastewater  treatment  plants  re- 
quire that  manpower  data  be  made  available  at  the  data  points 
listed  above,  the  manpower  planner's  task  of  obtaining  data  of 
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projected  increases  in  reconnnnended  empioyment  resulting  from 
new  and  expanded  plants  is  nnade  more  simple.  In  principle,  he 
should  be  able  to  visit  those  people  in  his  state  agency  con- 
cerned with  construction  grants,  as  well  as  operations  and  main- 
tenance, to  obtain  data  on  recommended  employment  for  each 
year  for  approximately  the  next  five  years.  Because  of  these 
new  guidelines,  the  manpower  planner  should  therefore  make 
every  effort  to  become  acquainted  with  those  individuals 
working  in  the  offices  responsible  for  collecting  these  data,  and 
should  continuously  urge  them  to  supply  him  with,  and 
possibly  cooperate  in  the  format  for  displaying  such  data. 

We  illustrate  in  Figure  4.2  the  time  phasing  of  the  man- 
power data  collection  system.  The  amount  of  information  on 
manpower  aspects  of  wastewater  treatment  plants  increases  as 
the  plant  draws  closer  to  completion,  as  does  the  certainty 
attached  to  the  data. 

Much  of  the  projected  employment  data  obtained  from 
the  construction  grants  process  will  be  for  recommended  em- 
ployment. One  of  the  tasks  that  the  manpower  planner  must 
do,  which  we  shall  discuss  shortly,  is  to  determine  additional 
manpower  and  training  needs.  But  such  determinations  should 
be  based  upon  actual  rather  than  recommended  employment. 
Insofar  as  actual  employment  is  expected  to  differ  from  recom- 
mended employment,  the  manpower  planner  must  make 
separate  estimates  of  the  future  values  of  actual  employment. 

Given  the  limited  resources  available  to  most  manpower 
planners,  detailed  projections  will  not  be  feasible  and,  given  the 
probable  magnitude  of  the  manpower  problems  of  the  state, 
unnecessary.  Until  additional  resources  are  made  available  or 
experience  suggests  that  more  complex  methods;  are  required, 
the  manpower  planner  should  make  his  projections  of  future 
actual  employment  in  the  following  manner:  from  the  annual 
survey  of  wastewater  treatment  plants,  the  manpower  planner 
can  calculate  the  factor  proportionality  between  recommended 
and  actual  employment  which  we  shall  note  as  "P."  Actually, 
several  Ps  might  be  estimated,  not  only  for  different  occupa- 
tions but  also  for  different  types  and  sizes  of  plants  so  that,  in 
principle,  a  matrix  of  Ps  would  be  computed. 

When  future  actual  employment  is  projected,  these  Ps 
•^Q'  be  used  by  simply  multiplying  the  projected  recommended 
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employment  by  them.  This  would  imply  that  the  ratio  of  actual 
to  recommended  employment  which  exists  today  is  assumed  to 
exist  each  year  in  the  future.  Should  there  be  reason  to  believe 
that  future  conditions  will  change  so  as  to  affect  the  size  of 
then  the  value  of  P  used  in  this  process  should  be  adjusted 
accordingly.  For  example,  if  the  relevant  P  for  a  given  pro- 
jection has  been  estimated  to  be  0.80  in  the  current  period,  but 
it  is  expected  that  in  the  near  future  actual  employment  will  be 
closer  to  recommended  employment,  because  of  a  concerted 
effort  to  enforce  existing  regulations,  then  over  the  next  five 
years  the  value  of  P  used  might  increase  as  in  the  following 
sequence  0.82,  0.84,  0.86,  0.88,  and  0.90.  This  would  imply 
that  over  the  length  of  the  five-year  planning  horizon,  it  is  being 
assumed  that  actual  employment  in  wastewater  treatment 
plants  will  increase  from  80  to  90  percent  of  recommended 
employment. 

c.  Additional  manpower  requirements.  A  further  task  in 
this  step,  which  applies  to  both  current  and  future  time  periods, 
is  the  determination  of  additional  manpower  requirements. 
Such  a  determination  has  both  a  quantitative  and  qualitative 
aspect.  It  will  require  that  the  manpower  planner  calculate  the 
number  of  additional  workers  that  will  be  required  in  each 
occupation  for  each  year  in  the  planning  horizon,  the  type  of 
training  they  may  require,  and  the  type  of  training  that  may 
be  required  of  current  employees. 

To  determine  the  number  of  additional  workers  that  will 
be  needed,  the  manpower  planner  must  determine  what  growth 
in  actual  employment  will  occur  within  the  year  and  how  many 
workers  will  terminate  employment  within  the  year.  There  are 
several  aspects  to  consider  under  the  rubric  of  growth,  all  of 
which,  however,  will  be  captured  in  the  value  assigned  to  P,  the 
factor  of  proportionality  between  actual  and  recommended 
employment.  Growth  in  actual  employment  may  occur  because 
of  the  addition  of  new  or  the  expansion  of  existing  plants,  or 
because  of  a  decrease  in  the  employment  shortfall  in  new  and 
existing  plants. 

By  examining  the  accession  rate  and  its  various  com- 
ponents, the  manpower  planner  will  be  able  to  obtain  estimates 
of  the  most  likely  sources  for  the  additional  manpower.  On  the 
basis  of  the  various  accession  rates,  the  m.anpower  planner  may 
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then  provide  estimates  to  those  individuals  working  in  the  train- 
ing division  of  labor  supply  when  they,  in  consultation  with  the 
nnanpower  planner,  nnay  devise  the  appropriate  training  pro- 
granns. 

The  final  task  in  the  execution  of  this  step  is  the  revision 
of  various  aspects  of  the  estinnating  procedure.  Over  tinne, 
changes  in.  termination  and  accession  rates  may  occur  and 
should  be  used  in  the  projection  process.  Adjustments  over  time 
may  also  be  required  in  the  value  assigned  to  P.  If,  for  example, 
current  federal  guidelines  are  followed,  the  value  of  P  will  very 
shortly  be  equal  to  unity,  indicating  an  equivalence  between 
actual  and  recommended  employment. 

4:  Fourth  Step:  Analyze  Manpower  Problems. 

The  purpose  of  analyzing  manpower  problems  is  to  have 
the  manpower  planner  become  familiar  with  a  variety  of  possi- 
ble manpower  issues— their  causes  and  possible  solutions. 
Although  there  are  many  problems  with  which  a  manpower 
planner  may  be  confronted  in  successfully  fulfilling  his  ob- 
jectives, vve  shall  consider  only  a  portion  of  them  and  shall 
consider  only  those  that  relate  directly  to  the  recruitment..  re> 
tention,  and  utilization  of  the  wastewater  treatment  plant 
personnel. 

There  can,  quite  legitimately,  be  some  disagreement 
about  what  constitutes  a  manpower  problem,  the  evidence  that 
a  given  problem  exists,  and  the  cause  of  that  problem.  This 
occurs,  in  part,  because  of  the  infinite  regress  which  may  occur 
in  determining  the  "basic"  cause  of  a  problem.  Hence,  differ- 
ences among  individuals  concerning  differences  between  cause 
and  effect  relationships  will,  to  some  extent,  depend  upon  how 
far  in  the  infinite  regress  pattern  a  particular  problem  is  traced. 
One  possible  way  of  viewing  a  sequence  of  manpower  problems 
is  illustrated  in  Figure  4.3.  The  sequence  has  been  extended  to 
just  beyond  that  point  where  it  seems  reasonable  to  expect  the 
actions  of  the  manpower  planner  to  have  some  noticeable 
effect.  In  the  first  block,  the  specific  problem  confronting  the 
water  quality  industry  with  which  manpower  will  be  intimately 
related  is  the  improper  operation  and  maintenance  of  a  waste- 
water treatment  plant.  The  "cause"  of  this  problem,  to  some, 
might  be  identified  as  "inadequate  staffing,"  in  both  its  quanti- 


ERIC 


15?8 


M16 


<quqzz5< 

7D<0<tiJQcc 


o 
z 

c/)  ^ 

UJ  QC 


z 

(/)  o 


2  o    5  UJ 


50Z<0.„'cD>C)<<<Qc000 

ooODcujM<<::ujj>trujuj<Dc 

JO.OHDCUJjODCO-<|.ODCJo_ 


E 


UJ 

(/)  5 

^  il 

UJ  r:  r  W 

5  ^  5 

z  <  °-  u 

0  ^  I*-  UJ 

r-  CD 

S  UJ  ^  D 

H  W  O 

1  CJ  S  QC 

o  z  u  o 

-0X0 

X  J  tU  (L 


z 

Z 

UJ  Z 

□ 

h 

^  1-  < 

3  Z  N 

a:  UJ 

Ij 

O  H 

UJ  UJ  H 

QC  QC  D 

, 

rn 

t 

Ui 

O  ? 

UJ  u. 

Q  U. 

<  < 

Z  H 

—  C/) 

E 

P 


I 

a 

c 


§ 

a 
c/) 

0) 

H 

CO 

£ 

3 

CD 


2 
O 


i  I-  < 


O  •  - 
a:  z  Qc  ^ 

^  s:  Q  <  5 


1579 


117 


tative  and  qualitative  aspects,  while  to  others  inadequate 
staffing  will  simply  be  identified  as  another  problem.  The 
"cause"  of  inadequate  staffing  may  be  identified  as  being  re- 
lated to  recruitment,  retention,  and  use  of  manpower,  which 
may  be  caused  by  low  wages  or  poor  working  conditions,  which 
in  turn  are  identified  by  others  to  be  "problems."  Two  other 
steps  illustrating  the  problem  of  inadequate  budgeting,  poor 
plant  management,  and  public  attitudes  are  included  in  the 
figure.  Block  G,  which  is  not  in  the  chain  of  possible  problems 
but  is  connected  to  blocks  C  and  D,  may  be  taken  as  factors 
which  may  be  problems  in  themselves  but  also  evidence  of  other 
problems.  Thus  the  existence  of  a  high  termination  rate  is  in- 
dicative of  a  problem  in  manpower  retention  or  evidence  of 
poor  working  conditions,  etc. 

A  question  the  manpower  planner  must  answer  is,  "At 
which  level  should  I  attempt  to  enter  the  chain  of  problems 
depicted  in  the  preceding  figure?"  The  principle  of  division  of 
labor  would  seem  to  suggest  that  those  individuals  working  in 
operations  and  maintenance  be  concerned  with  blocks  A  and  B, 
while  the  manpower  planner  would  direct  most  of  his  energies 
to  solving  those  problems  listed  in  blocks  C  and  D. 

The  inability  to  recruit  new  and  retain  current  employees 
may  bs  related  to  similar  variables.  Difficulties  in  recruiting  new 
individuals  into  a  particular  occupation  may  be  related  to  the 
existence  of  physically  poor  working  conditions,  lack  of 
assumed  prestige  in  the  occupation,  or  low  wages.  The  presence 
of  any  one  of  these  variables;  with  the  absence  of  compensating 
offsets  in  other  variables,  would  be  sufficient  to  cause  recruit- 
ment and  retention  problems.  Alternatively,  however,  the 
presence  of  one  or  two  of  these  variables  may  be  completely 
offset  by  significantly  high  values  for  the  remaining  values.  For 
example,  high  wages  may  offset  the  effects  of  poor  working 
conditions  and  occupational  prestige. 

To  determine  whether  recruitment  and  retention  are 
existing  problems  within  wastewater  treatment  plants,  Vve  find 
that  some  of  the  variables  already  computed  may  be  of  assis- 
tance, if  retention  is  a  problem,  for  example,  it  would  be  ex- 
pected that  separation  rates,  particularly  quit  rates,  would  be 
higher  than  for  other  occupations  within  the  state  that  require 
similar  skills  and  education.  If  recruitment  is  a  problem,  it 
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would  be  expected  that  the  vacancy  rate  would  be  higher  than 
the  state  average  for  sinnilar  occupations.  Problems  of  recruit- 
ment and  retention  may  also  be  reflected  in  mere  qualitative  as 
compared  to  quantitative  aspects  of  employment.  The  presence 
of  workers  with  qualifications  less  than  those  that  are  reason- 
ably desirable  would  be  evidence  of  recruitment  and  retention 
problems.  The  willingness  of  those  supervising  the  operation  of 
wastewater  treatment  plants  to  accept  poor  work  habits  would 
also  be  evidence  of  recruitment  and  retention  problems. 

The  appropriate  use  of  workers,  though  most  appropri- 
ately related  to  the  technological  operations  of  the  plant,  may 
result  in  certain  types  of  problems  with  which  the  manpower 
planner  must  concern  himself.  Hiring  or  promoting  workers  to 
positions  for  which  they  are  not  qualified  would  be  one  form  of 
poor  utilization  that  might  place  undue  pressures  upon  some 
workers,  thus  causing  them  to  quit  and  thereby  contributing  to 
manpower  problems.  Considerable  disparity  between  recom- 
mended and  actual  employment  might  be  taken  as  prima  facie 
evidence  of  poor  worker  utilization.  Such  conditions  may  result 
in  increased  work  loads  on  existing  workers  and  thereby  eventu- 
ally lead  to  the  other  problems  of  recruitment  and  retention. 

Determining  whether  recruitment  and  retention  of 
workers  are  indeed  a  problem  for  a  state's  wastewater  treatment 
plants  would  require  that  quit  and  vacancy  rates  be  compared 
with  such  rates  for  other  occupations.  Comparisons  among 
occupations  within  wastewater  treatment  plants  should  also  be 
made  to  determine  whether  internal  differences  exist.  To  deter- 
mine which  of  several  possible  factors  are  contributing  to  the 
existence  of  any  manpower  problem  will  be  a  difficult  task, 
given  the  resources  available  to  most  state  manpower  planners; 
nevertheless,  some  attempt  should  be  made  to  determine  the 
cause  of  specific  problems. 


5.  Fifth  Step:  Develop  training  plans  and  action  steps  in 
response  to  current  and  expected  manpower  training 
needs  and  manpower  problems. 

The  purpose  of  executing  this  step  is  to  have  the  man- 
power planner  develop  plans  for  recruiting,  to  a  particular 
occupation,  that  number  of  workers  his  calculations  imply  will 
be  needed,  to  ensure  that  such  recruits  receive  the  training 
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necessary  to  properly  qualify  for  the  occupation,  and  to  take 
certain  steps  designed  to  eliminate  those  manpower  problems 
already  identified.  Much  of  the  program  development  and 
activities  called  for  in  executing  this  step  will  require  that  the 
manpower  planner  develop  a  close  working  relationship  with 
individuals  in  a  variety  of  departments  both  within  and  outside 
the  state  water  pollution  control  agency.  Furthermore,  the  man- 
power planner  must  develop  a  sense  of  priorities  in  his  work  of 
implementing  certain  programs.  Problems  that  affect  the 
present  operation  and  maintenance  of  wastewater  treatment 
plants  will  require  an  immediate  response,  even  though  initially 
pretested  solutions  are  not  available,  while  the  planning  for  and 
implementation  of  programs  that  have  bearing  more  upon  the 
solution  to  future  problems  should  be  afforded  somewhat  lower 
priority.  This  is  not  to  imply  that  the  planning  and  development 
of  manpower  programs  to  solve  expected  future  problems 
should  not  be  initiated  in  the  current  period,  but  only  that  their 
urgency  should  be  recognized  as  being  less  than  the  solution  to 
current  problems. 

The  development  of  additional  training  programs  will  re- 
quire time  not  only  to  develop  the  content  of  the  programs  but 
also  to  recruit  students,  organize  and  offer  the  planned  training, 
and  evaluate  the  results.  In  setting  up  training  programs,  the 
planner  should  ask  and  have  answered  the  following  kinds  of 
questions: 

(1)  Who  will  be  trained?  What  is  their  level  of  educa- 
tion? Their  age?  Are  they  inside  or  outside  the 
industry? 

(2)  Are  they  being  trained  for  entry-level  positions  with 
career  opportunities  and  mobility,  or  for  positions 
that  offer  little  opportunity  for  advancement? 

(3)  What  prerequisite  skills  should  be  expected  of 
trainees  recruited  to  the  program  under  consider- 
ation? 

(4)  What  task  will  the  graduates  be  expected  to  perform 
once  they  are  on  the  job? 

(5)  Do  existing  training  programs  have  the  ability  to 
satisfy  current  and  projected  training  needs? 
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The  answers  to  some  of  these  questions  will  be  obtained 
fronn  the  data  generated  in  executing  previous  steps.  For 
exannple,  data  collected  on  accessions  to  a  given  occupation  will 
give  the  manpower  planner  information  on  the  sources  of 
additional  manpower.  If  data  are  also  collected  on  the  educa- 
tional background  of  such  individuals,  then,  in  consultation 
with  individuals  working  in  federal  training  programs,  the 
appropriate  kind  of  training  can  be  identified  and  planned. 

The  manpower  planner  will  find  assistance  in  meeting  his 
training  needs  from  the  following  sources: 

(1 )  A  training  officer  in  his  own  agency 

(2)  The  state  director  of  vocational  education  in  the 
state  department  of  education 

(3)  The  manpower  development  officer  in  the  state 
employment  service 

(4)  A  community  college  dean  of  occupational  studies 
or  a  person  in  a  similar  position  in  another  post- 
seccndary  institution  offering  technical  programs 

(5)  The  manpower  development  and  training  com- 
mittee of  the  state  or  regional  federation  or  associ- 
ation concerned  with  water  pollution  control 

(6)  Federal  OWP 

(7)  Consulting  engineers 

(8)  Equipment  manufacturers 

(9)  The  various  unions  concerned  with  the  various 
occupations  within  wastewater  treatment  facilities 

The  person  contacted  in  any  of  these  organizations 
should  be  famihar  with  funding  sources  to  expand  or  initiate 
new  training  programs.  He  will  also  be  anxious  to  learn  of  any 
opportunity  that  promises  to  offer  a  "reasonable  expectation  of 
employment"  to  the  graduates  of  his  training  programs. 

In  the  development  of  a  training  program,  the  manpower 
planner  and  the  training  specialists  may  jointly  develop  pro- 
grams based  on  the  following  steps: 
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(1)  Establish  performance  objectives  expected  of  the 
program  graduates  once  employed  on  the  job. 

(2)  Design  an  evaluation  procedure  to  measure  the  level 
of  performance  of  the  graduates  on  the  job. 

(3)  Design  the  instructional  and  training  format  of  the 
presentation  form  (e.g.,  "hands-on"  experience, 
I  ectu  re/note  taking,  experimentation/discovery, 
programmed  self-instruction,  and  combinations  of 
these). 

(4)  Select  instructional  media  (e.g.,  case  materials, 
specialized  equipment,  films,  tapes,  etc.). 

(5)  Develop  instructional  components  (e.g.,  modular 
forms,  concepts,  units). 

(6)  Test  and  revise  instructional  components  on  pilot 
groups. 

(7)  Produce  instructional  components. 

(8)  Test  and  revise  instructional  components. 

(9)  Implement  training  program. 

(10)  Test  and  revise  instructional  system  as  a  result, 
measuring  graduate  performance  on  the  job. 

Once  a  given  program  has  been  developed,  it  should,  inso- 
far as  it  is  successfully  fulfilling  its  objectives,  be  maintained. 
The  goal  of  program  maintenance  is  creation  of  an  interactive 
network  of  parties  who  have  a  direct  interest  in  the  water 
quality  and  manpower  fields.  The  purpose  of  this  network  is  the 
maintenance  of  programs  and  activities  that  minimize  man- 
power problems.  A  manpower  planner,  working  in  cooperation 
with  training  specialists  (both  inside  and  outside  the  industry) 
and  representative  of  employer  groups,  trade  unions,  profes- 
sional organizations,  state  and  local  employment  services,  and 
educational  institutions,  should  promote  the  flow  of  informa- 
tion concerning  manpower  problems.  In  addition,  he  should 
work  toward  the  development  of  an  organization  for  monitor- 
ing the  progress  of  recently  developed  manpower  programs, 
identifying  new  manpower  problems  as  they  occur  and  project- 
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ing  potential  manpower  problem  areas  at  some  time  in  the 
future. 

The  manpower  planner's  active  membership  on  state, 
regional,  or  area  manpower  planning  councils  is  a  good  place  to 
begin  to  build  an  interactive  network  of  interested  groups. 
There  is  no  formula  that  outlines  in  step-by-step  fashion  how  to 
create  a  program  to  maintain  the  success  of  earlier  efforts.  But  a 
manpower  planner  who  gets  himself  situated  to  participate  in 
the  feedback  of  ongoing  operations  and  at  the  front  end  of  new 
developments  in  the  industry  will  soon  learn  how  to  meet  the 
manpower  needs  of  his  industry. 

There  may  be  some  reservations  as  to  how  much  a  state 
manpower  planner  in  the  state  water  pollution  control  agency 
may  act  toward  solving  certain  types  of  manpower  problems 
that  could  confront  a  municipal  VA'astewater  treatment  plant. 
The  most  likely  candidates  for  such  manpower  problems  are 
poor  working  conditions  and  low  relative  wages.  Insofar  as  the 
manpower  planner  can  document  such  problems  and  the  magni- 
tude of  the  actions  necessary  to  solve  them,  he  can  then,  either 
singly  or  as  part  of  a  team  effort,  try  to  convince  those  people 
who  have  more  direct  control  over  such  matters  that  these 
problems  are  of  serious  proportion  and  should  be  eliminated. 

At  this  point  in  the  manpower  planning  process  the  man- 
power planner  should  report  the  results  from  completing  the 
first  five  steps  to  those  individuals  that  will  provide  the  assis- 
tance necessary  to  satisfy  the  manpower  planning  objectives. 
Thus,  he  should  report  his  estimates  of  training  needs  to  the 
staff  concerned  with  training  in  this  agency,  his  analysis  of  man- 
power problems  to  the  various  agencies  that  may  assist  him  in 
eliminating  whatever  problems  exist  (the  agency  so  chosen  will, 
of  course,  depend  upon  the  manpower  problems  that  have  been 
discovered),  and  his  estimate  of  future  manpower  needs  to  in- 
dividuals not  only  within  his  own  agency  but  also  to  CAMPS. 
Such  reports  should  describe  the  situation  under  discussion,  and 
tables  should  accompany  such  a  report  whenever  necessary. 

The  manpower  planner  should  contact  the  executive 
director  and/or  the  chairman  of  the  state  manpower  planning 
council  to  request  an  opportunity  to  present  his  report  at  a 
regularly  scheduled  meeting.  Sufficient  copies  of  written  reports 
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should  be  furnished  to  the  secretariat  of  the  state  CAMPS 
organization  to  provide  each  member  with  a  copy.  Verbal 
presentations  to  the  council  should  focus  upon  identifiable 
action  steps  to  be  taken  by  the  council  collectively  as  well  as  by 
individual  members  who  represent  service-delivery  agencies. 
,  Training  needs  requiring  allocation  of  resources  should  be  a 
matter  of  principal  importance. 

Where  appropriate,  similar  presentations  should  be  made 
to  area  manpower  planning  councils  with  appropriate  attention 
paid  to  area-specific  problems  and  action  steps. 

6.  Sixth  Step:  Develop  and  maintain  a  data  system. 

In  executing  the  preceding  steps,  certain  employment 
data  were  collected  and  analyzed.  These  data  were  used  as  the 
basis  for  such  activities  as  projecting  the  future  values  of  certain 
employment  characteristics,  documenting  the  possible  existence 
of  manpower  problems,  and  determining  the  number  of  addi- 
tional workers  needed  each  year  within  the  planning  horizon. 
Clearly,  the  existence  of  manpower  data  is  important  for  the 
manpower  planning  process,  and  every  effort  should  be  made  to 
increase  the  amount  and  availability  of  useful  data. 

To  accomplish  such  a  task  not  only  requires  that  annual 
surveys  of  wastewater  treatment  plants  be  conducted  and  the 
progress. of  new  plants  monitored,  but  also  that  the  resulting 
data  be  stored  in  such  a  manner  as  to  be  easily  retrievable  for 
future  use  and  analysis.  In  time,  the  manpower  planner  may 
have  direct  access  to  computer  facilities  and  programming 
expertise;  but  until  such  time  comes,  he  will  do  well  to  devise 
simple  tables  that  summarize  for  each  year  the  data  collected  in 
the  annual  survey  and  the  various  calculations  and  projections 
made  on  the  basis  of  those  data.  By  faithfully  recording  the 
annual  data  and  calculations  made  with  such  data,  the  man- 
power planner  will  be  contributing  to  the  important  task  of 
developing  time  series  data  for  manpower  in  the  wastewater 
treatment  plant  segment  of  water  pollution  control. 

Because  of  the  importance  of  alternative  measures  of 
employment,  these  should  be  recorded  each  year,  as  should 
terminations  and  accessions.  Since  the  various  rates— vacancy, 
terminations,  etc.  -are  used  in  analyzing  manpower  problems 
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and  projecting  the  future  value  of  certain  employnnent  charac- 
teristics, they  should  be  recorded  in  such  a  way  as  to  facilitate 
the  nnanpower  planner  in  detecting  any  significant  changes  in 
their  respective  values. 

Because  of  the  uncertainty  attached  to  the  projections 
made  by  the  manpower  planner,  he  should  be  aware  of  the 
possibility  of  projection  errors  and  be  ready  to  measure  and 
adjust  for  such  errors  in  his  future  work.  It  is  through  the 
maintenance  of  a  data  system  on  a  continuing  basis  that  the 
manpower  planner  will  have  the  data  necessary  to  compare  his 
projections  and  an?!ysis  with  the  data  measured  in  the  annual 
survey  and  adjust  his  projections  and  analytical  techniques 
accordingly. 

The  manpov/er  planner  should  become  knowledgeable  of 
other  information  and  data  systems  within  state  and  federal 
water  pollution  control  offices  and,  wherever  meaningful,  in- 
tegrate his  system  with  other  systems.  In  obtaining  such  knowl- 
edge, he  will  undoL'btedly  discover  alternative  sources  of  data. 
Though  it  will  always  be  necessary  for  him  to  initiate  some  data 
collection,  nevertheless  the  amount  he  has  to  personally  collect 
could  be  minimized  by  successfully  integrating  his  data  system 
with  others. 

7.  Seventh  Step:  Monitor  and  evaluate  the  manpov\/er 
planning  process. 

Throughout  this  manual,  particularly  in  the  first  part  of 
this  chapter,  the  general  principles  of  manpower  planning  have 
been  outlined  in  a  manner  that  seems  most  reasonable  for  their 
application  to  manpower  planning  in  the  water  pollution  con- 
trol field.  Because  of  the  peculiarities  of  the  various  states, 
other  slight  adjustments  to  these  principles  may  have  to  be 
made  on  a  state  level  by  the  state  manpower  planner.  To 
accomplish  this,  the  manpower  planner  must  continually  seek 
to  improve  his  performance  by  making  the  necessary  adjust- 
ments in  his  various  activities.  It  should  be  apparent,  therefore, 
that  the  job  of  manpower  planning  will  not  be  complete  until 
the  manpower  planner  has  determined  how  effective  his  man- 
power plan,  in  both  its  design  and  execution,  has  been.  For  this 
reason  it  is  important  that  the  evaluation  of  the  manpower 
planning  process  be  considered  as  a  separate  stop  in  this  process. 
Although  listed  as  a  separate  step,  the  evaluation  of  the  plan- 
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ning  process,  more  than  any  other  of  the  preceding  steps,  is  best 
understood  as  a  continuous  process  and  one  fully  integrated 
with  all  of  the  preceding  steps.  Infornnation  obtained  fronn 
nnonitoring  and  evaluating  the  planning  process  should  be  fed 
back  into  each  step  of  the  planning  process  in  an  attempt  to 
improve  the  precision  and  reliability  of  the  process.  Such 
practices  of  using  information  in  this  way  are  often  referred  to 
as  "feedback"  systems. 

In  order  that  the  various  components  of  the  manpower 
planning  process  be  correctly  evaluated,  the  manpower  planner 
must  establish  performance  criteria.  Some  difficulty  may  be 
experienced  in  doing  this  during  the  initial  phases  of  establish- 
ing a  manpower  planning  capability  within  a  state.  Thus,  for 
example,  it  may  be  difficult,  initially,  to  determine  whether  or 
not  an  error  of  15  percent  in  projecting  actual  employment 
next  year  is  tolerable.  In  time,  when  the  state  manpower 
planner  has  accumulated  experience  within  his  state  and  with 
information  provided  to  him  by  OWP  from  experiences  in  other 
states,  some  basis  for  establishing  quantifiable  performance 
criteria  will  have  been  developed.  With  such  criteria  the  state 
manpower  planner  may  then  be  able  to  measure  his  own  per- 
formance and  take  the  appropriate  steps  to  improve  it.  The 
areas  in  which  he  will  most  easily  be  able  to  grade  his  perform- 
ance will  be  those  such  as  the  accuracy  of  his  projections  of 
future  actual  employment,  his  calculation  of  future  manpower 
needs,  the  ratio  of  the  number  of  people  trained  to  the  number 
of  people  that  should  be  trained,  and  the  adequacy  of  alterna- 
tive techniques  in  projecting  the  value  of  selected  employment 
characteristics  and  in  reducing  the  problem  areas  of  manpower 
within  his  state. 

An  important  aspect  of  the  evaluation  process  is  the  use- 
ful inputs  that  it  provides  within  the  framework  of  a  feedback 
system.  By  the  evaluation  of  past  performance,  insight  will  be 
obtained  on  how  to  improve  upon  currently  practiced  pro- 
cedures. These  weaknesses  can  be  corrected  with  a  resulting 
increase  in  the  efficiency  of  the  manpower  planning  process. 
Such  a  process  of  continually  evaluating  performance  and 
making  the  necessary  corrections  by  feeding  the  relevant  infor- 
mation back  into  the  planning  systems  is  made  more  effective, 
in  general,  when  all  of  the  feedback  information  is  used  with 
little  delay  and  with  the  greater  specificity  of  the  feedback 
information. 
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APPLIED  MANPOWER  PLANNING  FOR  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS 

Applied  Step  1:  Describe  that  segment  of  the  water  pollution 
control  field  for  which  manpower  planning  is 
being  performed. 

A.  Inventory  of  Existing  Plants 

B.  Types  of  Occupations 

C.  Existing  Training  Opportunities 

D.  Career  Ladders 

Applied  Step  2:  Determine  the  relationship  between  objectives 
of  the  state  water  pollution  control  agency 
and  the  objectives  of  manpower  planning. 

A.  Legislative  Authority 

B.  Water  Quality  Uses  and  Criteria 

C.  Budgetary  History 

Applied  Step  3:  Determine  selected  characteristics  of  current 
and  expected  employment. 

A.  Measuring  Current  Employment  Characteristics 

B.  Projecting  Future  Employment  Characteristics 

C.  Additional  Manpower  Needs 

Applied  Step  4:  Analyze  manpower  problems. 

A.  Recruitment 

B.  Retention 

C.  Utilization 

Applied  Step  5:  Develop  training  plans  and  action  steps  in 
response  to  current  and  expected  manpower 
training  needs. 
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Applied  Step  6:  Develop  and  maintain  a  data  system. 

Applied  Step  7:  Monitor  and  Evaluate  the  Manpower  Planning 
Process. 
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APPLIED  MANPOWER  PLANNING  FOR  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS 

The  purpose  of  this  chapter,  which  we  shall  refer  to  as 
the  workbook  section  of  the  manual,  is  to  provide  for  the 
application  of  those  planning  procedures  outlined  in  the  pre 
vious  chapter.  It  is  the  intent  of  this  workbook  to  provide  the 
manpower  planner  with  an  outline  of  the  forms  (and  a  descrip- 
tion of  the  detailed  steps  for  completing  such  forms)  that  can 
be  used  in  carrying  out  the  various  manpower  planning  activi- 
ties. In  the  process  of  completing  this  workbook,  the  manpower 
planner  would  have  executed  all  the  planning  steps  developed  in 
the  previous  chapter  and  would  thereby  have  completed  the 
first  cycle  in  conducting  manpower  planning  for  a  segment  of 
the  water  pollution  control  field. 

As  mentioned  in  the  previous  chapter,  our  exposition  will 
be  primarily  in  terms  of  the  single  occupation  of  wastewater 
treatment  plant  operetor.  Our  planning  methods  are,  however, 
applicable,  with  only  tninor  changes,  to  the  remaining  occupa- 
tions within  a  wastewater  treatment  plant.  Our  practice  of  con- 
sidering only  the  occupation  of  operator  will  imply  that  when 
an  entire  table  is  to  be  devoted  to  the  characteristics  of  a  single 
occupation,  the  operator  classification  will  be  used;  and  when  a 
Lable  is  relevant  for  all  occupations,  we  shall  highlight  only  the 
operator  classification—it  being  understood  that  the  remaining 
occupations  are  treated  in  an  identical  manner. 

This  workbook  has  been  developed  in  such  a  manner  that 
each  element  in  the  manpower  planning  process  is  spelled  out  in 
considerable  detail.  Some  persons  will  no  doubt  find  the  work 
program  outlined  here  difficult,  and  others  wiil  likely  question 
the  necessity  to  be  as  thorough  and  careful  as  this  workbook 
requires.  The  workbook  should  be  a  helpful  guide,  however,  and 
is  not  intended  that  it  be  a  straightjacket  requiring  unnecessary 
precision  and  detail.  Each  planner  can  adapt  the  material  pro- 
vided here  to  meet  the  needs  of  his  organization.  It  is  essential, 
however,  that  the  manpower  planning  process  outlined  in  this 
document  be  thoroughly  understood.  Once  a  broad  and  yer<?ra! 
understanding  is  achieved,  and  after  some  experience,  changes 
or  modifications  may  be  readily  incorporated  into  a  state's  man- 
power planning  process. 
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Applied  Step  1:  Describe  that  segment  of  the  water  pollution 
control  field  for  which  manpower  planning  is 
being  performed. 

A,  Inventory  of  Existing  Plants 

The  manpower  planner  may  obtain  information  from  the 
staff  concerned  with  monitoring  the  operation  and  maintenance 
of  wastewater  treatment  plants  that  would  enable  him  to  pre- 
pare an  inventory  of  the  wastewater  treatment  plants  within  his 
state.  Initially,  this  information  can  be  accumulated  in  a  master 
table  having  the  format  as  illustrated  in  Tabie  5-1: A.  In  such  a 


TABLE  5.1:A 


Inventory  of  the  State's  Wastewater  Treatment  Plants 


PLANT 
NUMBER 

LOCATION 

CODES 

SIZE 

IN 
MGO 

TRfcATMENT 

COUNTY 

SMSA 

BASIN 

CODE 

NAME 

table  the  manpower  planner  would  have  displayed  all  the 
relevant  information  concerned  with  the  physical  aspects  of  his 
state's  wastewater  treatment  plant  system.  This  information 
may,  for  certain  purposes,  be  rearranged  and  displayed  in  a 
format  such  as  that  illustrated  in  Table  5-1  :B.  This  table  uses 
the  treatment  codes  currently  used  by  STORET  (but  currently 
under  revision)  and  a  division  of  plants  by  size  as  used  in  the 
DOL/EPA  survey  of  employment  in  wastewater  treatment 
plants.  Note  that  a  table  such  as  Table  5-1  :B  provides  a 
summary  of  plants  by  type  and  size.  Some  of  this  same  infor- 
mation could  be  displayed  in  an  alternative  and  simpler  format. 
We  illustrate  such  a  format  in  Table  5-1  :C. 
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TABLE  5-1:B 


Inventory  of  the  State's  Existing  Plants  by  Type  and  Size 


r  >  rt  or 

T  Mt  AlMf  \  T 

Sf^f  OF  PLANT  BY  AVERAGE  DAY  CAPACITY  MOD 

LJN  K  N(n\N 

0  oot 

0  '-I'JO 

,10 

.'G  000 

99  099 

100  000- 

TOTAL  F  (.5  R 
r,\       \.  T  VPF 

^OPRl^w'AHY  SCTTLiNiG 
T  A\KS 

21  PRIMARY    St  PTIC 
T  AMK.S 

?2  PRIMARY  IMHOFF 
T  ANKS 

23PRIMARY  MGCHAN 
ICAL  LY  CLt ANE  D 

24  PRIMARY  PLAIN. 
HOPPE  R  BOTTOM 

23  PRIMARY  OTHERS 
AND  UNKNOWN 

30  CHEMICAL 

41SFCONOARY  ALTI 
VATED  SLUDGE 

42SECONOARY  EXTEND 
ED  AERAT  lON 

4J  oECONOARY 
BIOLOGICAL 

44  SECONDARY 
BIOLOGICAL 

45SECONOAnY  SANO 
ILTER 

4f>  SECONDARY  LAND 
DISPOSAL 

47  SECONDARY 
LAGOONS 

48  SECONDARY 
BIOLOGICAL 

49SeCONDA'-  OTHERS 
AND  UNK\ 

TOTAL  PLANTS  FOR 
GIVEN  SIZE 

TABLE  5-1:C 


Inventory  of  the  State's  Existing  Plants  by 
General  Type  of  Treatment  and  by  Size 


TYPE  OF 
TREATMENT 

SIZE  OF  PLANT  BY  AVERAGE  DA  Y  CAPACITY  IN  MOD 

UNKNOWN 

0.001- 

0.999 

1.000- 
4.999 

5.000- 
24.999 

25.000- 
99.999 

100.000-* 

TOTAL  PLANTS 
FDR  GIVEiM 
TYPE 

PRIMARY 

SECONDARY 

TERTIARY 

TOTAL  PLANTS 
FDR  GIVEN 
SIZE 
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B.  Types  of  Occupations 

In  the  DOL/EPA  survey,  a  total  of  21  specified  occupa- 
tions were  used.  A  list  of  these  occupations  appears  as  the  first 
column  in  the  example  of  a  staffing  guide  displayed  as  Table 
5-1  :D,  and  a  list  of  the  job  descriptions  appears  as  Appendix  II. 


TABLE  5-1:D 
Staff  Complements  to  Wastewater  Treatment  Plants 
Example  No.  1^ 


Occupation  Title 


Plant  Average  Day  Capacity  in  mgd 


1  \3 


10 


\20    I  35^50^^'^5_\80_Jjl00_ 


Superintendent 

0.5 

1 

1 

1 

1 

1 

1 

1 

Assistant  superintendent 

1 

1 

1 

1 

1 

2 

Clerk  typist 

1 

1 

1 

1.5 

2 

2 

Operations  supervisor 

< 

Shift  foreman 

1 

1 

1 

Operator  II 

1 

1 

1 

1 

2 

3 

6 

6 

7 

8 

Operator  1 

3 

4 

5 

4 

4 

5 

6 

6 

8 

8 

Auto,  equipment  operator 

1 

1 

1 

2 

2 

Maintenance  supervisor 

1 

Mech.  maintenance  foreman 

1  1 

1 

1 

Maintenance  mechanic  II 

0.5 

1 

1 

1 

2 

2 

2 

Maintenance  mechanic  1 

1 

1 

1 

1 

2 

2 

Electrician  II 

0.5 

1 

1 

1 

1 

1 

Electrician  1 

0.5 

0.5 

1 

1 

Maintenance  helper 

1 

1 

1 

2 

2 

3 

4 

Laborer 

0.5 

1 

1 

2 

4 

4 

5 

5 

7 

Painter 

0.5 

Storekeeper 

1 

1 

1 

Custodian 

1 

1 

1 

1 

Chemist 

0.5 

0.5 

Laboratory  technician 

1 

1 

2 

2 

2 

2 

2 

TOTAL  staff  complement 

4 

5.5 

7.5 

9.5 

14.5 

22 

29  1 

34.5 

41.5 

48 

Plant  connponents  included  in  this  example  are: 

Liquid  Treatment  Siudge  Treatment 

Raw  wastewater  pumping    Primary  sludge  pumping 
Preliminary  treatment         Sludge  digestion 
Primary  sedimentation        Sludge  drying  beds  (b) 
Chlorination  (1,3  and  5  mgd  plants) 

Sludge  lagoons  (c) 

(10  mgd  ar.d  larger  plants) 


Other  Plant  Components 

Yardwork 
Laboratory 

Administration  and  general 


^Sludge  removed  from  plant  site  by  plant  personnel. 
Sludge  removed  from  plant  site  under  contract. 
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In  some  states  the  occupations  will  differ  from  those  exhibited 
in  the  staffing  guide.  When  such  differences  arise,  the  manpower 
planner  should  note  them  and  decide  whether  to  recommend 
that  job  restructuring  be  attempted  in  order  to  align  the  list  of 
occupations  in  his  state  with  those  suggested  by  OWP.  Valuable 
information  used  in  making  such  decisions  would  be  obtained 
by  comparing  the  OWP  job  descriptions  with  those  in  his  state, 
it  is  probably  the  case,  for  example,  that  the  job  descriptions 
for  Operators  I  and  II  cover  whatever  number  of  operators 
appear  in  most  states,  but  the  division  of  responsibilities  (i.e., 
the  job  structure)  among  operators  is  different. 

In  addition  to  being  familiar  with  the  job  descriptions  for 
the  various  occupations  within  his  state's  wastewater  treatment 
plant  system,  the  manpower  planner  should  become  familiar 
with  other  aspects  of  the  occupation.  Such  aspects  would 
include  the  qualrfiication  profile,  the  entry  sources  for  the 
occupation,  and  ihose  occupations  into  vv^hich  a  worker  may 
transfer  from  the  occupation  in  question.  These  additional 
characteristics  of  the  occupation,  along  with  the  job  descrip- 
tion, constitute  what  is  called  the  occupation  description.  An 
example  of  an  occupation  description  for  Operator  I  is: 


OCCUPATION  DESCRIPTION 
'T'itle:  OPERATOR  I,  WASTEWATER  TREATMENT  PLANT 

JOB  DESCRIPTION 

Assists  Operator  1!  in  performance  of  any  combination  of 
following  tasks  pertinent  to  controlling  opeiation  of  plant  or 
performs  various  tasks  as  directed:  Operates  treatment  facili- 
ties to  control  flow  and  processing  of  wastewater,  sludge, 
and  effluent.  Monitors  gages,  nneters,  and  control  iianets. 
Observes  variations  In  operating  conditions  and  interprets 
meter  and  gage  readings  and  test  results  to  determine  pro- 
cessing  requirements.  Operates  valves  and  gates  either 
manually  or  by  remote  control;  starts  and  stops  pumps, 
engines,  and  generators  to  control  and  adjust  flow  and  treat- 
ment processes.  Maintains  shift  log  and  records  meter  and 
gage  readings.  Extracts  samples  and  performs  routine  labora- 
tory  tests  and  analyses.  Performs  routine  maintenance  func- 
tlonji  and  custodial  duties.  Operates  and  maintains  power 
generating  equipment  and  incinerators.  Classified  by  title 
such  as  Pumping  Station  Operator  I  or  Digester  Operator  I 
when  performing  specialized  actix/ities  only. 
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QUAL I  PICA  riONS  PROF  I L  E 

1.  Formal  Education 

High  School  graduate  or  equivalent  training  and  experi- 
ence. 

2.  General  Requirements 

a.  Ability  to  learn  operation  of  plant  processes  and 
equipment. 

b.  Ability  fo  maintain  and  evaluate  simple  records. 

c.  Ability  to  maintain  working  relationship  with  other 
shift  workers. 

3.  General  Educational  Development 

a.  Reasoning 

Apply  common  sense  understanding  to  carry  out 
written,  oral,  or  diagrammatic  instructions.  Deal  with 
problems  involving  concrete  variables  in  or  from  stand- 
ardized situations. 

b.  Mathematical 

Perform  ordinary  arithmetical  calculations. 

c.  Langudge 

Ability  to  comprehend  oral  and  written  instructions, 
record  information,  and  request  supplies  and  work 
materials  orally  or  in  writing. 

4.  Specific  Vocational  Preparation 

On  the-iob  training  from  date  of  employment.  Com- 
pletion of  an  operator  training  course  highly  desirable. 
Previous  experience  as  laborer  or  equipment  operator  in 
wastewater  treatment  plant  also  desirable. 

5.  Aptitudes- Relative  to  General  Working  Population 

a.  Intelligence  | 

b.  Verbal  ) 

c.  Numerical  ) 

d.  Spatial  |  Lowest  third  excluding 

e.  Form  Perception  )  bottom  10  percent 

f.  Clerical  Perception  ) 

g.  Motor  Coordination  ) 

h.  Finger  Dexterity  ) 

i.  Manual  Dexterity  )  Middle  third 

j.  Eye-Hand-Foot  Coordination  I  Lowest  third  excluding 

bottom  10  percent 
k.  Color  Discrimination  )  Middle  third 

6.  Interests 

Preference    for   activities   of   a    roi;tine,  concrete, 
Organized  nature;  dealing  with  things  and  objects. 
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7.  Temperament 

V\/orker  must  adjust  to  situations  involvtng  a  variety  of 
duties  and  evaluation  of  information  against  measurable 
criteria. 

8    Physical  Demands 

Medium  work;  involving  ciimbmg,  balancir"!a,  stooping, 
kneeling,  crouching,  reaching,  handling,  f'nyvring.  talk- 
mg,  hearing,  visual  acuity,  depth  percept»on,  and  color 
vision. 

9.  Working  ConjJihOns 

Both  inside  and  outsnJe.  5:xposed  to  weather,  fumes, 
odors,  and  dust.  May  be  exposed  to  toxic  conditions. 
Definite  risk  of  bodily  injury. 

Entry  sou  RCES:  Graduates  of  operator  tram  mg  courses, 
treatment  plant  laborers  or  equipment  operators, 
general  public. 

PROGRESSION  TO:  Operator  11/ 


C.  Existing  Training  Opportunities 

Though  many  aspects  of  a  state's  training  programs  will  • 
be  considered  in  Applied  Step  5,  an  appropriate  description  of 
that  segment  of  the  water  pollution  control  field  for  which 
manpower  planning  is  being  performed  should  contain  data  that 
describe  some  of  the  quantitative  aspects  of  existing  training 
opportunities.  It  will  be  important,  for  example,  for  the  man- 
power planner  to  know  something  about  the  dimensions  of  the 
state's  capacity  to  train  individuals  for  positions  within  waste- 
water treatment  plants.  By  completing  a  table  such  as  Table 
5-1  :E,  the  manpower  planner  will  gain  information  on  what  the 


TABLE  5.1:E 


Summary  of  Training  Programs  for  1971 


OCCUPATION 


NAME  AND 
LOCATION  OF 
TRAINING 
PROGRAM 


COURI 
CAPAClTV 


numbe  r 

TRAINED 


NUMBE  R 
FINDING 

E  MPUOYMENT 
IN  AREA 

OF  TRAINING 


TRAINING 
E  XPE  NDITURE 


PE  R 

trainee: 


*  Manpower  Development  Staff,  "Manpower  Requirements,"  mimsographed 
(Washington,  D.C.:  Office  of  Water  Programs,  Environmental  Protection  Agency, 
1972).  pp.  197,  198. 
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State's  current  capacity  to  train  is  and  the  relevant  training  costs 
per  trainee.  This  information  vA/ill  be  helpfu'  in  projecting  the 
costs  of  increasing  this  capacity  if,  for  example,  projections  of 
future  training  needs  should  differ  significantly  from  current 
training  capacity. 

D.  Carper  Ladders 

A  career  ladder  within  a  wastewater  treatment  plant  pro- 
vides an  opportunity  for  advancement  and  defines  the  path  that 
such  advancement  is  most  likely  to  follow.  Whether  or  not 
career  ladders  exist  will  play  an  important  part  in  satisfying  the 
objectives  of  manpower  planning,  for  their  presence  will  tend  to 
attract  and  keep  workers  while  their  absence  will  tend  to  repel 
and  discourage  workers.  The  manpower  planner  should  docu- 
ment the  existence  of  career  ladders  in  his  state  and  help  in  the 
development  and  introduction  of  them  should  they  be  weak  or 
absent.  Figure  5.1  (a  modification  of  an  internal  document  of 
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Figure  5J.  Caroer  Ladder  for  a  50  to  100  mgd  Wastewater  Treatment  Plant 
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MDS)  shows  a  schematic  of  a  career  ladder.  The  manpower 
planner  should  construct  the  relevant  ^'^quro  for  h  s  sK;i  \:, 
quantitative  asnr^cts         jruri    ,,.Jderb  .'vill  bo  considered  in 
r  ,)|  »liod     .  i)  b. 

Applied  Step  2:  Determine  the  relationship  between  objectives 
of  the  state  water  pollution  control  agency  and 
the  objective^^  of  manpower  planning. 

The  purpose  of  this  operation  is  to  provide  the  manpower 
planner  with  a  simple  set  of  guidelines  to  assess  the  progress  his 
agency  has  made  in  achieving  its  objectives  of  water  pollution 
control.  As  a  unit  of  government,  the  state  water  pollution 
control  agency  will  be  responsive  to  and  its  success  dependent 
upon:  (1)  legislative  authority,  (2)  program  activities,  and  (3) 
available  resources.  A  familiarity  with  these  important  elements 
will  permit  the  manpower  planner  to  make  judgments  concern- 
ing the  direction  of  his  agency  and  the  progress  it  is  makinq  ir- 
pursuit  of  specified  objectives. 

A.  Legislative  Authority 

The  manpower  planner  should  do  the  following  tasks: 

(1)  Cite  and  describe  the  state  and  federal  legislative 
authority  that  defines  the  missions  of  water  pollu- 
tion control  in  his  state.  Cite  the  title  of  the  law  or 
laws,  or  report  on  the  progress  of  any  legislation 
currently  under  consideration  by  the  state  legisla- 
ture that  wili  modify  in  any  substantial  way  the 
goals  or  objectives  of  the  state  water  pollution 
control  agency. 

(2)  Comment  upon  any  relevant  policy  directives  that 
have  significant  manpower  implications. 

B.  Water  Quality  Uses  and  Criteria 

(1)  Because  water  quality  standards  represent  specific 
benchmarks  for  evaluating  a  state's  progress  in 
bringing  water  pollution  under  control,  briefly 
describe  the  progress  made  by  the  state  in  establish- 
ing water  quality  standards  on  both  interstate  and 
intrastate  waterways. 
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(2)  What  is  the  status  of  the  water  uses  inventory? 

(3)  What  is  the  status  of  the  establishing  of  water 
quality  criteria? 

(4)  What  is  the  status  of  the  state's  implementation 
plans  for  municipalities  only? 

C.  Budgetary  History 

The  manpower  planner  should  describe  the  agency's 
budgetary  history  for  the  past  few  years  and  estimate  the  fiscal 
resources  the  agency  can  anticipate  to  meet  future  needs.  This 
task  may  be  accomplished  by  completing  a  table  such  as  Table 
5-2:A. 

TABLE  5-2:A 

State  Budgetary  History  and  a  Tentative  Forecast  for  Co  instruction 
and  Grants  to  Municipalities  for  Wastewater  Treatment  Plants 
1969-1976 
(Millions  of  dollars) 


1969 

1970 

1971 

1972 

1976 

FEDERAL  SHARE 

STATE  SHARE 

LOCAL  SHARE 

TOTAL 

Applied  Step  3:  Determine  selected  characteristics  of  current 
and  expected  employment 

The  DOL/EPA  survey  of  wastewater  treatment  plants  was 
done  on  a  sample  basis,  and  the  resulting  data  inflated  so  as  to 
apply  to  the  universe  of  plants.  In  the  future,  information  on 
the  universe  of  plants  should  be  obtained.  The  most  probable 
source  of  acquiring  the  needed  information  is  through  the  in- 
spections currently  managed  (and  currently  being  expanded)  by 
the  staff  concerned  with  the  operation  and  maintenance  of 
wastewater  treatment  plants.  Should  this  opportunity  not  be 
available  in  the  manpower  planner's  state,  he  should  consider 
circulating  a  form  such  as  the  instrument  shown  as  Table  5-3:A. 
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We  shall  refer  to  this  instrument  simply  as  the  "data  form" 
throughout  this  chapter. 

TABLE  5-3:A 


Wastewater  Treatment  Plant  Data  Form 

r  ■  ■  !    r-^ 


( 

1 
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Once  the  data  form  has  been  completed,  the  manpower 
planner  should  make  certain  calculations.  We  shall  illustrate  the 
relevant  tables  in  which  to  record  these  calculations  but  shall  do 
so  only  for  the  occupation  noted  as  Operator  I -it  being  already 
understood  that  similar  calculations  should  be  made  for  the 
remaining  occupations.  Occasionally  in  following  discussions, 
we  shall  use  a  table  that  contains  all  of  the  occupations,  and  wo 
do  this  at  those  times  when  it  seems  appropriate  to  remind  the 
manpower  planner  that  master  tables  should  occasionally  be 
made  which  summarize  the  results  of  several  calculations. 
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It  is  quite  possible  that  a  data  collection  system  for  each 
wastewater  treatment  plant  in  the  state  will  be  unnecessary  if 
measures  can  be  adopted  by  which  existing  manpower  data  can 
be  simply  updated  on  a  continuing  basis.  Perhaps  the  simplest 
way  to  accomplish  this  would  be  to  have  the  manpower  planner 
return  a  previously  completed  copy  of  the  data  form  to  the 
person  in  charge  of  the  wastewater  treatment  plant  to  make  the 
necessary  changes.  Because  the  manpower  planner  must  depend 
upon  the  plant  manager  for  the  correctness  of  his  data,  the 
more  demands  the  planner  places  upon  the  manager's  own  data 
system,  the  less  accurate  are  the  data  received  most  likely  to  be. 
This  observation  implies  that  the  manpower  planner  should  ask 
only  for  "raw  data"  and  not  request  that  the  plant  manager 
make  certain  calculations. 

A.  Measuring  Current  Employment  Characteristics 

From  the  preceding  data  form  (Table  5-3:A)  and  from 
the  DOL/EPA  suri'ey  in  Appendix  I,  information  to  complete 
Table  5-3:B  may  be  obtained.  Columns  2  through  4  in  this  table 
are  obtained  by  summing,  for  each  occupation,  columns  e,  c, 
and  a  in  questionnaire  A  of  the  DOL/EPA  survey.  (This  infor- 
mation is  also  available  directly  from  Table  1  compiled  from  the 
DOL/EPA  survey  that  should  have  beer  compiled  in  completing 
the  DOL/EPA  survey.)  From  the  data  form  for  wastewater 
treatment  plants,  when  completed,  the  relevant  totals  are 
obtained  from  columns  a,  d,  and  g,  respectively. 


TABLE  5-3:B 


Table  5-3:C  may  be  completed  from  information  in  Table 
5-3:B  in  the  following  manner:  colunrin  2  is  obtained  by  sub- 

ERIC  1GC:3 
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tracting  column  3  from  column  2  in  Table  5-3:B:  column  3  by 
ibtracting  col'imn  4  from  column  3;  and  column  4  by  either 
Iding  columns  2  and  3  in  Table  5  3:C  or  subtracting  column  4 

nm  rnliimn  9  in  Tahip  R-^^  R 


SU 

adding   ^  .,,  .  ^ 

from  column  2  in  Table  5-3:B. 


TABLE  5-3:C 
Shortfalls  and  Vacancies  by  Occupation 


Ml 

OCCUPATION 

(2) 
BUDGET 
SHORTFALL 

(3) 

VACANCY 

(4) 

EMPLOY  NT 
SHORTF  ALL 

Table  5-3:D  is  completed  by  dividing  columns  2,  3,  and  4 
in  Table  5-3:C  by  column  4  of  Table  5-3:B.  The  data  in  Table 
5-3:D  are  free  of  scale  effects,  so  that  meaningful  intraoccupa- 
tional  comparisons  can  be  made.  (Such  comparisons  will  be 
made  in  Applied  St3p  4.) 

TABLE  5-3:  D 
Shortfall  and  Vacancy  Rates  by  Occupation 


(1) 

(2) 

(3) 

(4) 

OCCUPATION 

BUDGbT 

VACANCY 

EMPLOYMENT 

SHORTFALL  RATE 

RATE 

SHORTFALL  RATE 

OPERATOR  1 

In  Table 

5-3: E  data  on 

terminations  an 

d  accessions  are 

displayed.  From  the  data  form  the  total  number  of  terminations 
is  the  sum  of  column  m,  while  separations  are  the  sum  of 
column  n.  The  components  of  separations  are,  in  order,  the 
sums  of  columns  o  through  q.  The  total  number  of  transfers  out 
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is  the  sum  of  column  r.  From  the  DOL/EPA  survey  the  total 
number  of  terminations  is  the  sums  of  columns  /??  and  /?  as 
appropriately  inflated.  Separations  are  the  sum  of  column  n, 
witli  quits  beinq  the  sum  of  column  o,  and  transfers  out  are  the 
sum  of  column  /??.  Additional  detail  on  the  components  of 
separation  is  not  available  from  the  DOL/EPA  survey. 

TABLE'5-3:E 


Terminations  and  Accessions  by  Occupation 


For  accessions  we  have  from  the  data  form  the  total 
number  as  the  sum  of  column  s.  For  the  components  we  have 
new  hires  from  column  f;  and  for  transfers  into  and  its  com- 
ponents, we  have  columns  u,  i/,  and  w.  Total  accessions  from 
the  DOL/EPA  survey  are  obtained  from  column  /,  with  new 
hires  from  column  /,  and  transfers  into  from  column/.  Further 
detail  is  not  easily  or  accurately  available  from  the  DOL/EPA 
survey. 

Total  termination  and  accession  rates  are  most  appro- 
priately computed  by  using  current  actual  employment  as  the 
denominator  or  base.  Their  major  components—separations  and 
transfers  out;  new  hires  and  transfers  into— could  be  expressed 
in  two  alternative  forms:  The  first  form  would  use  current 
actual  employment  as  a  base,  while  the  second  v-'culd  use  the 
number  of  terminations  and  accessions,  respectively,  as  the 
bases.  The  remaining  components  such  as  quits,  discharges,  up- 
grades, etc.,  could  be  expressed  by  using  the  previously  men- 
tioned bases  but  may  also  be  used  for  a  base,  as  applicable: 
separations,  transfers  out,  new  hires,  or  transfers  into.  Which  of 
these  alternative  bases  is  eventually  chosen  will  depend  upon 
the  uses  to  which  the  resulting  rates  are  to  be  put.  Since  the 
most  frequently  used  rate  would  be  that  using  actual  employ- 
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ment  as  a  base,  it  is  such  a  rate  that  is  entered  into  Table 
5-3:F.  Other  tables  could  be  displayed  us^ng  the  alternative 
bases  and  could,  for  convenience,  be  listed  as  Tables  5-3:  Fi,  Fii, 
etc. 

TABLE  5-3:  F 


Termination  and  Accession  Rates  by  Occupation 


All  of  the  preceding  tables  were  concerned  with  data  that 
were  relevant  to  the  state  as  a  whole.  The  manpower  planner 
should  now  complete  similar  tables  but  for  data  according  to 
size  of  plant,  type  of  treatment,  and  plant  location.  To  do  this, 
he  must  decide  upon  the  division  of  his  state's  plan'j  according 
to  type,  size,  and  location.  In  the  tables  that  follow  in  the 
sequel,  we  shall  assume  a  division  by  type  and  size  similar  to 
that  used  in  the  DOL/EPA  survey  of  tour  types  of  treatment 
(i.e.,  two  primary  and  two  secondary)  and  five  size  classifica- 
tions. Since  a  manpower  planner  in  a  particular  state— as 
dictated  by  the  specific  characteristics  of  his  state's  wastewater 
plant  system— may  wish  to  use  a  different  classifyii^.g  of  plants, 
we  shall  reier  to  type  of  treatment  by  the  codes  A,  B,  C,  and  D, 
and  size  of  plant  by  the  codes  1 ,  2,  3,  4,  and  5. 

We  shall  not  display  the  tables  that  would  be  the  counter- 
parts to  Tables  5-3:B  through  F,  for  they  would  be  repetitive 
and  used  more  in  the  nature  of  worksheets  for  those  tables 
which  we  shall  illustrate  immediately  below.  In  Tables  5-3:G 
through  J,  certain  information  is  listed  according  to  type  and 
size  of  plant.  This  information  will  be  useful  in  noting  differ- 
ences among  plants  according  to  type  and  size  and  will  be  the 
basis  for  some  of  the  analyses  introduced  in  Applied  Step  4. 

To  complete  Table  5-3:G,  the  manpower  planner  should 
.  enter  the  level  of  recommended,  budgeted,  and  actual  employ- 
ment, in  that  order,  in  subcells  a,  6,  and  c. 
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TABLE  5.3:G 

Comparison  of  Alternative  Employment  Concepts  by  Type  and  Size 
of  Wastewater  Treatment  Plant  for  Operator  I 


Type 
of 

Treatment 

Size  o1  Plant 

Av.  tor 
Given  Type 

•] 

9 
/ 

A 

H 

c 
D 

A 

a. 
c. 

B 

a. 
b. 

c. 

C 

a. 
b. 

c. 

D 

a. 
b 

Av.  for 
Given  Size 

In  Table  5-3:H,  the  shortfall  and  vacancy  rates  should  be 
displayed.  Listed  in  order,  these  will  be:  budget  shortfall  rate, 
vacancy  rate,  and  employment  shortfall  rate.  These  will  be 
entered  in  subcells  a,  b,  and  c. 

In  Table  5-3:1,  termination  rates  by  type  and  size  of  plant 
are  displayed.  The  three  numbers  are,  in  order:  termination 
rate,  separation  rate,  and  transfer  out  rate.  These  will  be  entered 
in  subcells  a,  h,  and  c. 

In  Table  5-3:J,  the  components  of  the  separation  rate  are 
displayed.  They  are,  in  order:  quit  rate,  discharge  rate,  and 
death  and  retirement  rate.  These  will  be  entered  in  subcells  a,  b, 
and  c. 
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TABLE  5-3:H 

Comparison  of  Shortfall  Vacancy  Rates  by  Type  and  Size 
of  Wastewater  Treatment  Plant  for  Operator  I 


Type 
of 

Treatment 

Size  of  Plant 

Av.  for 
Given  Type 

1 

3 

4 

5 

A 

a. 

b. 
c. 

B 

a. 
b. 

c. 



C 

a. 
b. 
c 

D 

a. 
b 

c. 

Av.  for 
Given  Size 

TABLE  5-3:! 

Comparison  of  Termination  Rates  by  Type  and  Size  of  Waste- 
water Treatment  Plant  for  Operator  I 


Type 
of 

Treatment 

Size  of  Plant 

Av.  for 
Given  Type 

1 

c 

3 

4 

5 

A 

a. 
b. 
c. 

B 

a. 

b. 
c. 

C 

a. 
b. 
c. 

D 

a. 
b. 

c. 

Av.  for 
Given  Size 
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TABLE  5-3:J 


Comparison  of  Separation  Rates  by  Type  and  Size  of  Waste- 
water Treatment  Plant  for  Operator  I 


Type 
of 

Treatment 

Size  of  Plant 

Av.  for 
Given  Type 

1 

3 

5 

A 

b. 
c. 

B 

a. 
b. 
c. 

C 

a. 
b. 
c. 

D 

a. 
b. 
c. 

Av.  for 
Given  Size 

B.  Projecting  Future  Employment  Characteristics 

It  was  stated  in  Chapter  Four  that  projections  of  actual 
ennployment  would  be  based  upon  the  projections  of  recom- 
mended employment.  The  projections  of  recommended 
employmert  could,  in  principle,  be  obtained  in  two  alternative 
ways: 

(1)  From  the  manpower  information  system  to  be 
implemented  for  manpower  planning  for  waste- 
water treatment  plants 

(2)  From  estimates  based  upon  the  construction  grants 
process 

(a)  Either  directly  from  the  staff  concerned  with 
municipal  wastewater  facilities  or 

(b)  Indirectly  on  the  basis  of  information  concern- 
ing new  and  expanded  plants  within  the  state 
and  upon  information  contained  in  the  staf- 
fing guides 
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None  of  these  methods  is  completely  satisfactory  and  the  merits 
of  each  should  probably  be  combined. 

The  projections  obtained  from  the  manpower  informa- 
tion system  for  wastewater  treatment  plants  could  be  obtained 
in  the  same  way  as  such  estimates  were  obtained  in  the 
DOL/EPA  survey.  In  that  survey  plant  managers  were  asked  to 
use  whatever  means  were  at  their  disposal  to  project  future 
recommended  employment  in  their  particular  plants,  while 
various  municipal  officials  were  surveyed  to  determine  the  com- 
pletion dates  of  new  plants,  and  estimates  of  expected  future 
employment  were  then  made  with  regard  to  such  plants. 

The  second  alternative  would  be  to  obtain  from  the  staff 
concerned  with  the  operation  and  maintenance  of  wastewater 
treatment  plants  the  manpower  data  required  in  the  various 
forms  used  in  the  construction  grants  process,  and  then  add  to 
this  the  estimates  of  any  changes  in  recommended  employment 
in  existing  plants.  If  manpower  data  are  not  available  directly 
from  the  operations  and  maintenance  staff,  the  manpower 
planner  must  generate  his  own  estimates. 

With  the  manpower  information  system  currently  being 
developed  by  OWP,  coupled  with  the  incentive  that  most  states 
would  have  in  maintaining  a  good  data  base  on  which  to  make 
projections  of  construction  and  financial  needs  ih  the  area  of 
water  pollution  control,  it  would  seem  reasonable  to  expect 
that  the  manpower  planner  could  obtain  estimates  of  additions 
to  recommended  employment  directly  from  the  staff  concerned 
with  the  operation  and  maintenance  of  wastewater  treatment 
plants.  Many  states  have  for  several  years  collected  the  data  that 
are  necessary  to  complete  the  first  three  columns  of  Table 
5-3: K,  and  with  the  advent  of  new  federal  reporting  procedures, 
the  data  necessary  to  complete  the  remaining  columns  will  be 
available. 

Should  projections  of  additions  to  recommended  employ- 
ment from  new  plants  not  be  available  directly  from  the  munici- 
pal facilities  office,  it  will  then  be  necessary  for  the  manpower 
planner  to  rely  upon  the  information  he  obtains  from  conduct- 
ing his  employment  survey  or  by  making  his  own  projections. 
He  can  make  such  projections  by  obtaining  information  such  as 
that  contained  in  the  first  three  columns  of  Table  5-3: K  and 
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TABLE  5-3: K 


New  Plants  and  Their  Recommended  Employment 
Listed  in  Order  of  Projected  Construction 
Completion  Dates 


TYPE 

SIZE 

COMPLETION 
DATE 

RECOMMENDED 
EMPLOYMENT 

OPERATOR  1 

combining  it  with  information  readily  available  from  the 
staffing  guides.  Hence  if  the  manpower  planner  knows  that  a 
plant  of  a  given  type  and  given  size  is  to  come  on  line  in  six 
months,  he  can  then  obtain  from  the  staffing  guide  relevant  to 
such  a  plant  a  tolerable  approximation  to  the  additions  to 
recommended  employment  by  occupation  sufficient  to  com- 
plete Table  5-3: K. 

The  recommended  employment  listed  in  Table  5-3: K 
should  be  added  for  each  year  in  the  planning  horizon  and 
entered  into  a  table  such  as  Table  5-3:  L. 

TABLE  5-3: L 

Additions  to  Recommended  Employment 
from  Mew  Plants  by  Year 


OCCUPATION 

YEAR 

1972 

1973 

1974 

1975 

1976 

OPERATOR  1 

From  the  staff  concerned  with  municipal  facilities  or 
from  the  annual  updating  of  the  data  form,  the  manpower 
planner  will  obtain  estimates  of  changes  in  recommended 
employment  for  existing  plants  that  are  being  modified  in  some 
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way.  Such  information  may  be  entered  in  a  table  such  as  Table 
5-3:IVI. 

TABLE  5-3:M 

Additions  to  Recommended  Employment 
from  Existing  Plants  by  Year 


OCCUPATION 

YEAR 

1972 

1973 

1974 

1975 

1976 

OPERATOR  I 


To  determine  the  projected  level  of  employment  for  next 
year,  the  manpower  planner  adds  to  recommended  employment 
for  this  year  the  total  of  additions  to  recommended  employ- 
ment from  new  plants  and  the  changes  in  recommended  em- 
ployment from  the  modification  of  existing  plants.  The  man- 
power planner  may  accumulate  this  total  for  each  year  in  the 
planning  horizon  and  may  complete  a  table  such  as  Table  5-3:N.. 

TABLE  5-3:  N 
Recommended  Employment  by  Y<*--and  by  Occupation 


OCCUPATION 

RECOMMENDED  EMPLOYMENT 

1971 

1972 

1973 

1974  ' 

1975 

1976 

1  OPERATOR  1 

Before  estimates  of  actual  employment  can  be  obtained, 
it  is  necessary  to  determine  the  value  of  P,  the  factor  of  propor- 
tionality between  actual  and  recommended  employment,  for 
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the  state  as  a  whole  and  the  various  occupations  separately.  This 
can  be  done  quite  simply  by  dividing  actual  by  recommended 
employment.  We  show  the  format  for  displaying  such  calcula- 
tions as  Table  5-3:0. 


TABLE  5-3:0. 


Factors  of  Proportionality  between  Actual  and 
Recommended  Employment  by  Occupation 


OCCUPATION 


RECOMMENDED 
EMPLOYMENT 


ACTUAL 
EMPLOYMENT 


ACTUAL 


RECOMMENDED 


The  factors  of  proportionality  displayed  in  the  previous 
table  are  most  applicable  for  the  first  year  in  the  planning 
horizon.  If  it  is  anticipated,  for  whatever  reason,  that  actual 
employment  will  change  relative  to  recommended  employment 
throughout  the  planning  horizon,  such  changes  should  then  be 
incorporated  into  the  value  of  the  Ps  that  are  used  in  future 
time  periods.  To  record  the  changes,  if  any,  in  the  expected 
value  of  the  factors  of  proportionality,  the  manpower  planner 
should  construct  a  table  such  as  Table  5-3:P.  This  table  will  also 
provide  the  manpower  planner  with  a  record  by  which  at  some 
future  date  he  may  check  the  accuracy  of  his  projections  con- 
cerning the  relationships  between  actual  and  recommended 
employment. 
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To  obtain  estimates  of  actual  employment,  the  manpower 
planner  should  multiply  the  estimates  of  recommended  employ- 
ment in  Table  5-3:N  by  the.  factors  of  proportionality  in  Table 
5-3:P  with  the  results  entered  into  a  table  such  as  Table  5-3:Q. 


TABLE  5-3: Q 

Estimates  of  Actual  Employment  by  Year  and  Occupation 


OCCUPATION 

ACTUAL  EMPLOYMENT 

1971 

1972 

1973 

1974 

1975 

1976 

1   OPERATOR  I 

C.  Additional  Manpower  Needs 

By  additional  manpower  needs,  we  mean  the  additional 
workers  required  in  order  that  the  effective  demand  for  workers 
be  satisfied.  Such  needs  arise  because  people  terminate  employ- 
ment and  also  because  growth  occurs  in  employment.  Estimates 
of  the  additional  workers  that  will  be  needed  because  of  termi- 
nation may  be  obtained  by  multiplying  the  estimate  of  actual 
employment  by  the  termination  rate.  If  Ej  denotes  actual  em- 
ployment in  the  /th  year  and  tj  the  termination  rate,  then  the 
additional  manpower  needed  in  1972  due  to  terminations 
would  equal  fyify-j.  Actually,  since  employment  changes 
throughout  the  year,  a  better  estimate  would  be  to  compute  the 
average  employment  for  1971  and  1972  and  multiply  it  by  the 
termination  rate  for  1971.  Since  employment  and  termination 
rates  are  available  by  occupation,  this  calculation  can  be  done 
for  each  occupation. 

Additional  needs  due  to  growth  may  be  computed  simply 
by  subtracting  actual  employment  of  one  year  from  actual  em- 
ployment of  a  succeeding  year.  Hence,  for  1972  the  additional 
needs  due  to  growth  would  simply  be  ^7r 
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Needs  arising  from  the  growth  of  employment  may  be 
further  separated  according  to  whether  the  growth  comes  from 
new  and  expanded  plants  or  from  certain  changes  in  the  em- 
ployment practices  within  wastewater  treatment  plants.  Those 
changes  that  we  specifically  have  in  mind  are  the  possible 
decreases  in  the  employment  shortfall,  insofar  as  changes  in  the 
factor  of  proportionality  \7vere  assumed  in  estimating  future 
actual  employment,  then  implicit  in  such  estimates  was  the 
assumption  that  changes  in  the  employment  shortfall  would 
occur.  Insofar  as  the  manpower  planner  feels  it  beneficial  to 
separate  the  effects  of  growth  into  these  two  components,  he 
may  do  so  by  estimating  future  actual  employment  on  the 
assumtpion  that  the  factor  of  proportionality  does  not 
change— which,  upon  subtracting  succeeding  estimates,  gives 
additional  manpower  needs  due  to  new  and  expanded  plants 
only— and  then  multiplying  actual  employment  by  additions  to 
the  factor  of  proportionality  to  obtain  increased  manpower 
needs  from  changes  in  employment  practices. 

The  above  calculations  should  be  made  for  each  occupa- 
tion and  entered  into  a  table  such  as  Table  5-3 :R.  The  totals 
fro:n  such  tables  can  then  be  shown  in  a  format  such  as  Table 
5'3:S.  These  two  tables  are  shown  in  their  entirety. 


TABLE  5-3: R 


Additional  Manpower  Needed  by  Source  for  Operator  1 
from  1972  to  1976 


REASONS  FOR 
ADDITIONAL  MANPOWER 


YEAR 


1972 


1973 


1974 


1975  1976 


1.  TERMINATIONS  IN 

CURRENT  EMPLOYMENT 


2.  GROWTH  IN  CURRENT 
EMPLOYMENT 


a.  NEW  AND  EXPANDED 
PLANTS 


b.  DECREASE  IN  EMPLOY 
MENTSHORTFALL 


TOTAL 


1S14 


TABLE  5-3:S 
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Additional  Manpower  Needed  by  Occupation 
from  1972  to  1976 


OCC».'l>AT|ON 

YEAR 

197^ 

1974 

1975 

1976 

TOTAL  (ALL  OCCUPA 
TlONS) 



SUPERINTENDENT 

ASSISTANT 

SUPERINTENOENT 

OPE  RATIONS 
SUPE  R  VISOR 

SHIFT 

FOREMAN 

OPERATOR  1. 

OPE  R ATOB  I 



MAINTENANCE 
SUPEPVtpC^ 



MECHANICAL  MAIN 
TENANCE  FOREMAN 

 _ 



MECHANIC  n 

MECHANIC  1 

MAtNTENANCe 
HELPE  R 

ELECTRICIAN  It 

ELECTRICIAN  1 

CHEMIST 

L ABOR ATOR  Y 
TECHNICIAN 

STOREKEEPER 

CLERK 
T  YPtST 

AUTOMOTIVE  EOUlP 
MENT  OPERATOR 

CUSTODIAN 

PAINTER 

LABORER 

OTHER 
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The  final  task  in  executing  Applied  Step  3  is  to  estimate 
the  sources  fronn  which  the  additions!  nnanpower  needs  are 
most  likely  to  be  obtained.  To  accomplish  this,  we  turn  to  the 
various  components  of  the  accession  rate.  For  purposes  of  ex- 
position, note  that  the  major  components  of  accessions  are 
"new  hires"  and  "transfers  into."  If  these  rates  were,  for 
example,  1/3  and  2/3,  expressed  as  a  percentage  of  total  acces- 
sion, and  an  additional  12  workers  were  needed  within  the 
coming  year,  then  on  the  basis  of  past  experience,  and  in  the 
absence  of  additional  information,  it  would  be  reasonable  to 
estimate  that  three  would  come  from  new  hires  and  nine  from 
transfers  into  the  occupation. 

Care  should  be  exercised  in  this  matter,  however,  to 
assure  that  this  estimating  procedure  be  adjusted  if  additional 
evidence  exists.  If,  for  example,  it  had  been  discovered  that,  on 
the  average,  50  percent  of  new  Operator  lis  came  from  the 
ranks  of  Operator  Is  and  that,  due  to  some  change  in  the  plant 
operation,  additional  Operator  lis  were  needed  to  such  an 
extent  that  50  percent  of  the  increase  would  be  greater  than  all 
employees  in  the  Operator  I  category,  then  the  preceding  tech- 
nique would  have  to  be  adjusted. 

In  a  table  such  as  Table  5-3:T  the  estimates  of  additional 
manpower  needed  in  a  specific  year  should  be  entered,  and 
then,  on  the  basis  of  existing  data  concerning  the  various  com- 
ponents of  accessions,  estimates  should  be  made  on  the  most 
likely  source  of  such  manpower.  Such  information  will  be  in- 
valuable in  designing  training  programs  since  the  presumed 
background  of  the  new  workers  may  have  significant  effects 
upon  the  contents  of  the  training  program. 

TABLE  5-3:T 
Sources  of  Additional  Manpower  by  Occupation 


SOURCE  OF  ADDITIONAL  MANPOWER 

NEW  HIRES 

TRANSFERS  INTO 

UPGRADE 

HORIZONTAL 

OCCUPATIONS 


ADDITIONAL 
MANPOWER 
NEEDED 


er|c 
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Applied  Step  4:  Analyze  manpower  problems. 

The  basic  problems  that  the  manpower  planner  will  wish 
to  investigate  in  this  section  are  related  to  the  recruitment, 
retention,  and  utilization  of  personnel.  It  is  first  required  that 
he  determine  whether  such  problems  exist.  When  such  a  deter- 
mination is  made,  it  should  be  noted  that  certain  types  of 
evidence  may  be  related  to  more  than  one  problem  area.  Thus, 
for  example,  high  vacancy  rates  may  be  indicative  of  both  re- 
cruitment and  retention  problems.  This  observation  is  simply  a 
way  of  noting  that  the  three  manpower  problems  under  in- 
vestigation are  themselves  interrelated.  Having  called  such  inter- 
relationships to  the  attention  of  the  manpower  planner,  we 
shall,  nevertheless,  consider  each  of  the  three  problems  sepa- 
rately for  each  has  certain  unique  characteristics, 

A.  Recruitment 

Evidence  that  recruitment  is  a  problem  would  be  in- 
dicated by: 

(1 )  High  vacancy  rates 

(2)  Excessive  use  of  part-time  personnel 

(3)  Poor  quality  of  recruits 

Judgmental  decisions  will  be  required  in  determining 
what  is  "high,"  "excessive,"  and  "poor."  Such  decisions  may  be 
aided,  however,  by  collecting  and  comparing  certain  data.  To 
determine  whether  vacancy  rates  are  "high,"  the  manpower 
planner  should: 

(1)  Compare  vacancy  rates  for  occupations  within 
wastewater  treatment  plants  to  determine  whether 
there  is  significant  variation  among  occupations 

(2)  Compare  the  vacancy  rate  for  each  occupation  with 
the  vacancy  rate,  wherever  possible,  for  occupa- 
tions requiring  similar  skill  and  educational  back- 
ground 

A  comparison  of  vacancy  rates  for  occupations  within 
wastewater  treatment  plants  will  be  facilitated  by  listing  occu- 
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pations,  in  decreasing  order,  according  to  their  vacancy  rates. 
This  would  be  accomplished  by  completing  Table  5-4:  A. 


TABLE  5-4:A 
Rank  Order  of  Occupations  by  Vacancy  Rate 


OCCUPATIONS  RANKED  ACCORDING 
TO  DECREASING  VACANCY  RATE 

(1) 

VACANCY  RATE 
(2) 

With  the  help  of  individuals  located  in  the  state  employ- 
ment service,  the  manpower  planner  could  complete  a  table 
such  as  Table  5-4:B.  Column  1  lists  occupations  for  wastewater 
treatment  plants  and  column  2,  the  vacancy  rate  for  each 


TABLE  5-4:8 

Comparison  of  Vacancy  Rates  in  WWTPs  with 
Occupations  r^enuiring  Similar  Skills  and/or  Education 


OCCUf^ATION 

(1) 

VACANCY  RATE 
<2) 

VACANCY  RATES  FOR  OTHER  OCCUPATIONS 

HIGH 
(3) 

LOVU 
(4) 

iUNWEIGHTED) 
AVERAGE 

occupation.  Columns  3  and  4  display  the  high,  low,  and  averago 
vacancy  rates  for  occupations  having  similar  skill  or  educational 
requirements. 

Evidence  that  there  was  an  excessive  use  of  part-time 
personnel  would  be  obtained  from  a  comparison  of  actual  part- 
time  to  recommended  part-time  employment.  To  facilitate  the 
comparison,  Table  5-4:C  should  be  completed. 
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TABLE  5-4:C 

Comparison  of  Actual  Part-time  with  Recommended  Part-time  Workers 


OCCUPATIONS 
(1) 

NUMBER 
TIME  V 

OF  PART 
\/OnKERS 

PART-TIME 
RATES 

ACTUAL  PART  TIME  RATE 
RECOMMENDED  PART  TIME 
RATE 

RECOM- 
MENDED 
{2) 

ACTUA  L 
(3) 

RECOM- 
MENDED 
(4) 

ACTUAL 
(5) 

(6) 

In  Table  5'4:C  both  the  numbers  and  rates  of  part-time 
workers  are  shown.  The  rates  are  displayed  to  eliminate  possible 
scale  effects.  It  m^y  be  possible,  however,  to  have  a  difference 
between  recommended  and  actual  part-time  workers  yet  have 
equality  in  the  part-time  rates.  This  would  reflect  a  problem  not 
so  much  of  incorrect  use  of  part-time  workers  but  rather  one  of 
having  differences  between  recommended  and  actual  employ- 
ment. Column  6  lists  the  ratio  of  the  part-time  ratios.  A  value  of 
unity  indicates  that  recommended  and  actual  part-time  rates  are 
equal,  a  value  less  than  unity  indicates  that  the  actual  part-time 
rate  is  less  than  the  recommended  part-time  rate,  and  a  value 
greater  than  unity  indicates  a  higher  part-time  rate  for  actual 
employment  than  for  recommended  employment. 

Evidence  to  discriminate  among  the  quality  of  possible 
recruits  will  be  quite  difficult  to  obtain  for  most  manpower 
planners,  given  the  resources  at  their  disposal.  A  table  could  be 
constructed  from  data  that  the  manpower  planner  may  obtain 
from  those  individuals  working  in  the  training  office  and  from 
Tables  F-5  through  F-1 1  in  the  Manpower  Report  of  the  Presi- 
dent (MRP)  by  which  a  comparison  of  the  quality  of  recruits 
could  be  made.  In  Table  5-4:D  we  display  a  format  that  would 
facilitate  such  a  comparison. 

If  it  is  possible  to  complete  ail  or  part  of  Table  5-4: B, 
those  occupations  in  wastewater  treatment  plants  having  higher 
vacancy  rates  than  the  average  of  other  occupations  would  be 
candidates  for  further  study.  If  Table  5-4:B  cannot  be  com- 
pleted, those  occupations  ranked  at  the  top  of  Table  5-4:A 
should  be  considered  further.  How  far  down  the  rank  ordering 
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TABLE  5-4:D 


Comparison  of  New  Recruits  for  the  Positions  of  Operators  I  and  1 1 
with  Enrollees  in  Various  Training  Programs 


\<  1   ¥  1  A  R',^  f  )  f 

'..Cm  f  ,,(..J  I  f .  c  J*. 

fit  U 

ci.  a;,.'^i  f  ica  r  lorj 

UN  Ul  R 
8  Yt  A  RL. 

:-i  /  LAB'J 

y  1  1  y  E  A  H 

1  ;^  rl 

''VI  R 
\?  •■EAR^ 

Off      A  1  O  H  1 

IN'J  Tt  T  UT  lOrjA.L  Tf^AIN 
(NG  PHUG  RAMS 

UN  or  H  r.iu  I  A 

(MHI'.  1  .ihl.-  f-  'i) 

OJl   T  M  A 1  r-j  1  rs)  c,  F'*RO 
CRAWS  UNDE  n 
MD7  A 
(MRP.  r.il.l<«  1"  /) 

OPE  RATtON  MAIN 
5JTRL  AM  PROJECT 
{MRP,  T.il.Uf  F  101 

Nt  W  CARLt  RS  PRO J 
ECT  (MRP,  T.ibff  t  10) 

CIVILIAN  LAISOH 
FORCE  2L  YLAJ^S 
AND  OLDE  R 
(M  RP.  rat>l«  t  10) 

OTHER  OCCUPATlONi: 
OF  SIMILAR  SKILL 
REQUIREMENTS 
  1 

of  occupations  the  manpower  planner  will  go  will  depend  upon 
the  resources  at  his  disposal  and  his  judgmental  decision  as  to 
what  constitutes  high  or  "ir      rable"  vacancy  rates. 

Similar  procedures  snou...  be  followed  in  determining 
whether  "excessive"  use  of  part-time  personnel  is  occurring. 
Those  occupations  for  which  the  ratio 

actual  part-time  rate 
recommended  part-time  rate 

is  other  than  unity  should  be  investigated  further.  Greatest  con- 
cern would  appear  to  be  warranted  when  the  ratio  is  greater 
than  unity.  Should  those  occupations  so  characterized  also  be 
those  ranked  high  according  to  vacancy  rates,  additional  cause 
exists  to  investigate  such  occupations  further. 
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Tho  mannor  in  which  additional  inv'.-stiqdtions  should  \y. 
mado  vj'\\\  bc^  discussf.'d  afror  vvf.^  co!)sidf;r  tiv;  probff.^ms  of  r^-tc-n- 
tion  and  utili/eition. 

B.  Rewr)ti(jn 

Evidenco  ihat  rfitc^ntion  is  a  problom  could  b^^  obtairv.^d 
by  analyzing  the  various  componc-nts  ot  th^^  termination  rhVt. 
Thoso  components  that  would  bo  tho  most  role^vant  to  invf;sti 
gate  would  be  quits  and  discharges.  High  quit  rates  would  be 
evidence  of  voluntary  separation  from  the  plant,  for  a  variety  of 
possible  reasons,  while  discharges  would  be  indicative  of  in- 
voluntary separations.  Again,  however,  benchmarks  to  deter 
mine  normality  are  not  easily  availabiaand  judgmental  decisions 
will  have  to  be  made.  To  facilitate  these  decisions,  ar  ordering 
of  occupations  according  to  quit  and  discharge  rates  ought  to  be 
made.  This  would  require  the  completion  of  a  table  such  as 
Table  5-4: E, 


TABLE  5-4:  E 


Rank  Order  of  Ccct'pations  According  to  Quit  and 
Dii'^.:harge  Rates 


QUIT 
RATE 

RAK'  K  ORDER 
OF  OCCUPATION 

RANK  ORDER 
OF  0CCUPATIOr% 

DiS 
CHARGE 
RATE 

C.  Utilization 

The  utilisation  of  personnel  is  an  issue  most  appro- 
priately investigated  by  the  staff  concerned  with  the  operation 
and  management  of  v^astev^ater  treatment  plants.  Nevertheless, 
there  is  one  way  of  displaying  certain  data  already  computed 
that  would,  from  the  manpower  planner's  perspective,  indicate 
those  occupations  where  some  problems  with  utilization  might 
exist.  Insofar  as  shortfalls  may  indicate  the  presence  of  utiliza- 
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tion  problems,  a  rank  ordering  of  occupr^tions  according  to 
shortfall  rates  would  at  least  indicate,  in  a  simple  manner,  those 
occupations  where  utilization  may  be  a  problem.  This  pro 
cedure  would  require  the  completion  of  Table  5-4: F.  In  this 
table  we  have  allowed  for  a  ranking  as  the  basi"  of  budget 
shortfall  and  employment  shortfalls. 


TABLE  5-4: F 


Rank  Order  of  Occupations  By 
Shortfall  Rates 


BUDGET 
SHORTFALL  RATE 

OCCUPATION 

OCCUPATION 

EMPLOYMENT 
SHORTFALL  RATE 

In  summarizing  all  of  the  preceding  work  in  this  step  and 
in  preparing  for  the  analysis  of  the  possible  determination  of 
manpower  problems,  the  manpower  planner  should  complete  a 
table  such  as  Table  5-4:G.  Using  the  value  of  1  to  denote  the 
occupation  having  the  highest  rate  for  a  particular  variable,  we 
could  rank  all  occupations  according  to  the  various  problem 
areas.  From  such  a  table  those  occupations  appearing  to  rank 
high  in  all  or  many  areas  should  be  the  first  ones  considered  for 
further  study. 

To  help  determine  which  occupations  are  primary  candi- 
dates for  further  study,  the  manpower  planner  should  compute 
the  average  rank.  This  would  require  the  summing  of  all  the 
points  for  each  occupation  in  Table  5-4:G,  dividing  by  5,  and 
then  ranking  the  occupations  from  low  value  to  high  value  as  in 
Table  5-4: H.  The  occupations  having  the  lowest  average  value 
are  those  that  would  seem  to  be  experiencing  the  more  serious 
problems. 

Upon  determining  whether  certain  problems  exist  or, 
alternatively,  after  determining  whether  the  value  of  some 
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TABLE  5-4:G 

Rank  Ordering  of  Occupations  According  to  Several  Possible  Problem  Areas 


cte  RK  T  ypir. 


CUSTIXJIAN 


variable  constitutes  a  problem,  the  .nanr  ::  ver  planner  -v'^  . 
attempt  to  determine  the  cause  of  the.  i  -;o:^!-^m.  This  isar-.  i>'  . 
of  analysis  that  many  state  agencies  r.;-  >/  difficult  to  com- 
plete because  of  inadequate  resources.  Nevertheless,  the  man> 
power  planner  should  attempt  to  ascertain  the  principal  causes 
of  the  problem.  Primary  candidates  for  the  causes  of  many 
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TABLE  5-4; H 

Rank  Order  of  Occupations  According  to  the 
Average  Value  of  Several  Possible  Problem  Areas 


OCCUPATION 

AVERAGE  VALUt  OF  RANK  ORDFR 

problems  are  low  wages,  poor  working  conditions,  lack  of  career 
ladders,  etc.  Though  it  will  be  difficult  to  quantify  many  of 
these  variables,  sc  ^e  attempt  should  be  made  to  do  so. 

The  types  of  analyses  with  respect  to  determining  the 
possible  cause  of  certain  problems  that  we  shall  consider  in  this 
section  are  simple  and  straightforv^?.rd  Vve  shall  suggest  that 
certain  scatter  diagrams  be  computed  a,  ;i.  on  the  basis  of  cer 
tain  simple  tests,  will  determine  w.iexner  certain  cause  and 
effect  relationships  exist.  When  the  type  of  analysis  that  we  are 
about  to  suggest  is  conducted,  it  is  necessary  that  certain  com- 
putations be  made  which  involve  the  obtaining  of  aver?re 
values  for  certain  variables  and  the  difference  between  :he 
average  and  individual  values.  For  example,  if  we  denote  that 
the  wage  rate  for  a  particular  computation  in  the  /th  plant 
within  the_^state  was  M//,  then  the  average  wage  rfito  will  be 
noted  as  \N .  The  difference  between_the  average  wage  and  the 
individual  wage_will  be  jipted  as  [\N  -M//).  The  proportional 
difference  as  (M/  — Hereinafter,  the  proportional  dif- 
ference in  wages  will  be  noted  as  \n* . 

We  may  do  similar  computations  for  other  variables  such 
that  we  would  have  the  following  set  of  definitions: 

I/*  =  proportional  difference  in  vacancy  rates 

p*  =  proportional  difference  in  part-time  rates 

.9*  =  proportional  difference  in  employment  shortfall  rates 

(7*  =  proportional  difference  in  quit  rates 

c/*  =  proportional  difference  in  discharge  rates 
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Whe.i  these  computations  arc  completed,  they  can  be 
entered  onto  a  scatter  diagram  such  as  the  one  shown  in  Figure 


Figure  5.2.  Relationsfnp  between  Vacancy  Rate  and  Wage  Rate 

In  a  diagram  such  as  Figure  5.2  we  would  expect  that  as 
wages  in  a  particular  plant  went  above  the  average  wage,  the 
vacancy  rate  v'  ould  tend  to  go  below  the  average  vacancy  rate. 
Hence  if  there  were  a  cause  and  effect  relationship  between 
wages  and  vacancy  rates,  we  would  expect  to  see  a  negative 
trend  in  the  scatter  diagram,  as  indicated  by  Figure  5.3. 

A  positive  relationship  would  not  be  expected,  and  the 
scatter  diagram  depicting  no  definite  trend,  as  in  Figure  5.4, 
would  be  taken  as  partial  evidence  that,  in  the  particular  case  at 
hand,  there  is  no  strong  relationship  between  wages  and 
vacancies. 

Similar  analyses  could  be  foilowed  for  the  other  variables 
listed  above.  Should  th  scatter  diagrams  indicate  the  trends 
that  are  expected  if  .;Lise  and  effect  relationships  exist,  this 
would  be  a  signal  to  the  manpower  planner  to  eliminate  the 
problem  by  working  on  elimindtiii ^  ihe  cause  of  the  problem. 
Thus,  if  vacancies  are  judged  to  be  an  important  manpower 
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probiem  and  It  is  indicatfid  that  wages  and  VdCanciesarv  related 
as  expected,  the  mannovver  planner  should  then  pursue  those 
measures  aimed  at  ir  ^  easlng  the  wages  in  those  plants  that  are 
below  average  and  in  raisi;  the  wages  for  all  workers  in  that 
occupation  throughout  the  state. 

It  is  intended  by  OWP  that  in  the  near  future  certain 
types  of  manpower  analyses  will  be  computerized.  Thus  the 
type  of  analyses  that  we  have  just  reviewed  vv/ill  be  done  more 
rigorously  by  using  sophisticated  statistical  techniques  and  the 
facilities  of  the  STORET  system.  Until  such  time  as  these  anal- 
yses are  available,  however,  it  will  be  helpful  to  the  manpower 
planner  to  perform  the  types  of  analyses  we  have  suggested. 

Applied  Step  5:  Develop  training  plans  and  action  steps  in  re- 
sponse to  current  and  expected  manpower  train- 
ing nsi^ds. 

In  the  execution  of  this  step,  the  manpower  planner  seeks 
to  compile  data  and  develop  plans  concerning  the  kind  of  train- 
ing that  is  to  be  provided  in  the  state,  the  location  within  the 
state  for  this  training,  and  the  number  of  peorSe  who  should 
participate.  Training  programs  may  in  general  be  classified  as 
training  for:  (1)  entry-level  positions  or  (2)  skill  improvement. 
Training  programs  for  skill  improvement  may  be  further  differ 
entiated  according  to  whether  the  training  is:  (1)  to  upgrade  the 
skills  of  workers  who  are  currently  employed  but  who  are,  for 
example,  transferring  from  one  occupation  to  another,  or  (2)  to 
update  certain  skills  that  may  have  become  obsolete  because  of 
technological  change  within  an  occupation.  Training  programs 
for  occupations  within  wastewater  treatment  plants  should  also 
be  differentiated  according  to  the  type  and  size  of  plant  in 
which  the  trainee  is  to  be  employed.  In  consultation  with  the 
staff  concerned  with  training  and  with  the  staff  concerned  with 
the  operation  and  maintenance  of  wastewater  treatmt^nt  plants, 
the  manpower  planner  may  group  the  plants  within  his  state  by 
type  and  size  according  to  the  similaru.      their  training  needs. 

The  qucntitative  dimensions  of  the  required  training  ca- 
pacity for  these  general  types  of  training  may  be  determined  by 
data  obtained  in  the  execution  of  the  state's  training  needs  for  a 
given  occupation,  plant  classification,  and  year  and  may  be  dis- 
played in  a  table  such  as  Table  5-5:A.  Within  each  general  classi- 
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TABLE  5-5:A 


Total  Training  Needs  for  Operator  1"^  for  1972 


 1_  , 

 1 

1 

 \  

Tf't  At 

i 

fication  of  training,  tht;  manpower  planner  shob  1  determine 
the  number  that  should  be  trained,  the  numb-  trained  last 
year,  and  the  difference  between  these  numbers.  ie  numbers 
entered  in  column  2  are  those  that  have  been  i  red  in  the 
various  substeps  of  Applied  Step  3,  the  data  disnlav^'d  in  col- 
umn 4  will  be  a  measure  of  the  required  increase  in  the  state's 
training  capacity.  The  remaining  columns  give  some  insight  into 
the  dimensions  of  the  budgetary  aspecc  of  satisfying  the  esti- 
mated training  needs  of  the  state. 

Each  of  the  aggregate  training  statistics  can  be  broken 
down  into  finer  detail  for  each  of  the  general  classifications  of 
training.  In  Table  5-5:B  we  illustrate  the  format  for  such  data 

TABLE  5-5:B 


Training  Needs  for  Entry-Level  Training  for  Operator  1^  for  1972 


! 

for  entry-level  training.  (Similar  data  should  be  obtained  and 
displayed  for  upgrade  and  update  training.)  It  will,  of  course,  be 
important  for  the  manpower  planner  to  determine  and  then 
record  the  manner  in  which  training  will  be  given-Will  it  be 
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OJT,  institutional,  or  coupled  training-  /his  information,  along 
with  information  concerning  the  geographical  distribution  of 
the  required  training,  will  help  in  detomnining  the  location  for 
such  t;^"  ■  ig.  The  rennaining  columns  follow  the  pattern  of  Ta- 
ble 5-5:A  by  seeking  to  illustrate  the  magnitude  of  the  changes 
in  training  needs  and  the  relevant  budgetary  requirements  o- 
satisfying  such  changes. 

On  ui:tasion  tfu'H'  nui\  i.r  son^e  (iiffifu'tn^'  <\v\^  rnu\. 
I'v.)  vvht?rH  fho  t^.dn[)ow^r  puunnng  process  i>fifl:>  di  ^  hn  to  oi 
mfi'jpower  training  begins.  This  is  not  a  distinction  to  belabor, 
though  th(:^  fa^t  that  it  mciy  ^-x  st  indicoios  the  n^iturr  of  cher 
ty}>es  oil  informcilion  that  must  oe  prov.dfd  In  ordiT  ihat  iun- 
fjuate  ^-dining  [:)rogramb  can  be  deveiooed.  Bf^fon^  ndividua  s 
[lave  been  recruited  into  a  trd-mng  firuLi  nm  ''^t'  intent  '.  Ji 
a  program  shouid  be  determined  \vy  ihe  '  ■  worK  :n,n  \]v 

troijjee  vviij  be  expected  to  perform.  Foi  ,r,uii  the  r).\\] 

power  planner  shoulo  [uovde  the?  vtatf  o^  ine  ira-rvtig  c»i!,..t?  of 
his  state  agency  (sho^nd  such  an  office  be  sepiirate  fr(jm  the 
n-Jdnnow/or  nlaiMier's  office)  with  the  reJevant  occupation  de 
svr:ption.>  for  hi:,  sttite  Such  descriptions  wiii  ii*-!  Mie  genera! 
educational,  specific  vocabon  educational,  and  sk.ll  require 
menti,  for  various  occuf")ations  These  descriptions  will,  in  turn, 
he'p  to  deff  nine  the  contents  ot  the  training  programs.  Fur 
thermorc,  ib,e  occupation  description  should  refer  to  the  specif 
ic  categone^j  '^f  training  within  the  stale.  This  should  be  done  in 
thijt  section  of  the  occupation  description  which  deiineates  spe 
ciiic  vocational  training. 

To  help  those  concerned  with  training  to  adjust  iheir 
curriijul'jnn  to  the  characteristicf  of  the  labor  force  that  >i  re 
cruited  tc»  the  positions,  the  manpower  planner  should  prepare  a 
table  such  as  that  displayed  in  Table  o  ^.':C.  Such  information 
gives  those  working  in  the  training  office  an  estimate  of  the  raw 
material  with  whicii  ihoy  will  work. 

In  a  number  of  states  certif  cat-on  programs  for  positions 
within  wastewater  treatment  plants  have  been  or  may  shortly  bo 
introduced.  Such  programs  often  caii  for  a  training  response.  To 
display  the  important  data  relevant  to  training  needs  for  certiti 
cation,  the  manpower  [ilanner  should  complt.te  a  table  such  as 
Table  5  5*D.  In  addition  to  such  data  the  manpowc^r  planner 
snould  provide  a  verbal  description  of  the  nature  of  the  cerdfi 
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TABLE  5-5. C 

Characterrstics  of  Individuals  Participating  in 
Training  Programs  for  Operator  I  for  1971 


TABLb  b-5:D 

Characteristics  of  Certification  Program  by  Occupation  for  1972 


cation  firograrn  which  would  inc'ud  :'  a  descript  on  of  the 
skills  thdt  a  worker  will  be  required  to  have  Such  a  d(iscr'[)t'on 
will  be  ^iiiiilar  to  the  occuf^dtion  description,  a^r  adjusted  for  the 
peculiarities  of  his  state,  displayed  in  A[)pl!ed  Step  3. 

A  findl  task  that  the  manpower  planner  should  perform 
relates  to  the  nature  of  career  'adders  within  h-s  state's  waste 
water  treatment  plant  system.  Career  ladders  provide  an  oppor 
tunity  for  advancement  vyithin  the  occupationai  structure  of  a 
wastewater  treatment  plant.  The  typical  routes  for  such  ad 
v;jncenient  within  the  n^anpawer  planner's  state  system  i^houid 
be  documented.  This  can  be  done  verbally,  diayramatiraily,  or 
by  the  use  of  a  table.  We  have  illustrated  in  Figure  5.'i  in  this 
chapter  one  possible  system  of  career  ladders.  From  the  figure 
the  outlines  of  a  tab^e  such  as  Table  5  5:E  can  be  constructed 
such  that  when  the  reieviiMt  data  have  been  entered  into  the 
tables,  some  quantification  of  the  extent  of  career  ladders  with 
in  the  state  is  available,  though  such  quantification  may  vary 
according  to  piant  size.  From  Table  5-5:E  we  may  conclude,  for 
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TABLE  5  5:E 


Quantitative  Description  of  Career  Ladder  for  Operator  I  for  1971 


OCCUPATIONS 
FRC^1  WHICH  WORKT  =^5 
HAVt  TRANSFcRt-^ 
•:  \TO  OPERA  TOR  1 
C^  ASSIF  ICA  TION 
(1) 

^v  U  M  B  E  R  Of 
ACCESSiC\'- 

INTO 
OPE  RATOR  1 

(2) 

PE  RCE  N  T 
OF  ACCESSION'S 
FROM  Tf-fiS 
SOURCE: 

(3J 

LABORER 

AUTO  EQUIPMENT 
OPE  RATOR 

CUSTODIAN 

TOTAL 

example,  that  the  higher  the  percentage  in  each  row  of  column 
3,  the  more  the  occupation  in  question  is  a  source  of  advance- 
ment to  Operator  I  classification,  and  the  more  important  is 
such  an  occupation  in  the  career  ladder  structure  of  the  waste- 
water treatment  plant.  In  Table  5-5: Ei  we  have  a  table  illustrat- 


TABLE  5.5:Ei 


OCCUPATIONS 
TO  WHICH  WORKERS 
HAVE  TRANSFERtU 
FROM  OPERATOR  1 
CLASStFICAT 

NUMBER  OF 
TRANSFERS 
FROM 
^         OPERATOR  1 

PERCETiT  OF 
TRANSFERRED 
FROM 
OPERATOR  f 

OPERATOR  II 

FOREMAN 

OPERATIONS 
SUPERVISOR 

TOTAL 
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inq  transfers  out  of  Operator  i  with  siinilar  conclusions  to  be 
drawn  from  this  table  as  fronn  Table  5-5:E. 

Much  of  the  infornnation  that  is  ne:essary  in  the  execu- 
tion of  this  planning  step  will  have  to  be  obtained  from  sources 
not  previously  mentioned.  It  should  be  possible,  for  example, 
Tor  some  of  the  training  data  to  be  obtained  from  the  staff 
concerned  with  training  wastewater  treatment  personnel  within 
the  state.  Other  information,  such  as  the  educational  profile,  is 
most  appropriately  obtained  by  distributing  a  questionnaire  to 
each  employee  in  the  state's  wastewater  treatment  plant  system. 
In  Appendix  1 1 1  we  display  a  questionnaire  recently  circulated 
by  Michigan's  Department  of  Public  Health.  The  Michigan  In- 
fornr.ation  Form  collects  such  data  on  the  employee  as  his  edu- 
cational and  training  background,  his  employment  record,  and 
his  certification  status.  From  such  data  it  will  be  possible  to 
generate  estimates  of  the  educational  profile  of  the  work  force 
for  a  particular  occupation  within  the  state's  wastewater  treat- 
ment plants.  It  should  also  be  possible  to  determine  certain 
aspects  of  training  needf . 

Applied  Step  6:  Develop  and  maintain  a  data  system. 

At  this  point  in  the  development  of  a  manpower  planning 
capability  in  state  water  pollution  control  agencies,  it  would  be 
an  improvement  on  existing  practices  if  the  manpower  planner 
executed  the  previous  five  steps  and  did  so  with  care  and  con- 
viction. In  the  sixth  step  it  is  suggested  that  the  manpower 
planner  record  the  output  of  all  the  previous  steps,  which  can 
be  conveniently  accomplished  by  completing  a  table  such  as 
Table  5-6:A.  Over  time  this  table  can  be  extended  to  cover 
more  years  than  illustrated  in  this  table. 

It  should  be  recalled  that  as  a  part  of  Applied  Step  3,  a 
data  form  was  introduced  for  each  wastewater  treatment  plant. 
One  task  that  should  be  an  important  aspect  of  Applied  Step  6 
is  the  maintenance  and  expansion  of  this  data  form.  Because  it 
was  unreasonable  to  ask  those  people  in  charge  of  managing  a 
wastewater  treatment  olant  to  make  certain  calctjlations  per- 
taining to  employment  within  their  particular  plant,  the  data 
included  in  the  data  form  are  not  as  complete  as  the  manpower 
planner's  data  system  should  be.  It  is  suggested  that  a  "sum- 
mary data  matrix,"  sucli  cs  the  one  displayed  as  Table  5-6:A, 
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TABLE  5-6:A 
Summary  Data  Matrix  of  Employment 
Characteristics  for  Operator  I 


CHAR  AC  r  I  hi'-^ncc 

YEAR 

1  9  7  2 

1973 

197G 

^ e:  com w e DC l>  1  c» t  Ai. 

S  O  U 1  V  A  L.    rM  T  s 

BUDGC1 c  D  TOTAL 

BUDGtTEf)  FULL  TiME 

Budge te  d  full  time 

EoUl  VAL  FNTS 

ACTUAL  EMPLOYMENT 

ACTUAL  FULL  TIME 

ACTUAL  FULL  TIME 
F-OUI  V  AL  E  NTS 

ACTUAL  FULL  TiME 
EMPLOYA1ENT  EQUIVALENTS 

ACTU  AL/RECOMMENDED 
EMPLOYMENT 

Bu DGE T  Shortfall 

BU DG E T SHO RT F All  RATE 

VAC  ANC V 

VACANCV  RATE 

EMPLOYMENT  SHORTFALL 

EMPLOYMENT  (SHORTFALL 
RATE 

TOTAL  TERMINATIONS 

SEPARATIONS 

QUITS 

Discharges 

DEATH  AND  RETIREMENT 

TR ANSFE  RS  OUT 

ACCESSIONS 

NEW  HIRES 

T  RANSFE  RS  INTO 

UPGRADE 

HORIZONTAL 

TERMINATION  RATE 

SEPARATION  RATE 

QUIT  RATE 

Discharge  rate 

DE  AT  H  RE  TIPEME  NT  RATE 

TR  ANSFt  n  OUT  RATE 

ACCESSION  RATE 

NEWMM^E  RATE 

TRANSFERS  INTO  RATE 

UPGRADE  RATE 

HORIZON  TAL  RATE 

NUMBE  R  TR  A  rNED 

MUM  BE  R  THAT  RE  OU  IRE 
T  RAINING 

TOTAL  fJUMBE  R 
CERTIFIED 

NUMBER  Cf  miFlED 
TMij:  YhAR 
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for  this  reason  be  maintained  for  each  plant  within  the  state's 
wastewater  treatment  system.  Such  a  form  is  not  as  formidable 
to  maintain  as  it  may  first  appear  to  be  because  for  many 
plants,  the  entries  will  not  change  significantly  from  year  to 
year.  Furthermore,  the  information  needed  to  update  and  main- 
tain such  a  form,  especially  for  the  smaller  plants  within  the 
state's  system,  could  be  obtained  by  a  simple  telephone  call.  A 
plant  manager  could  have  been  provided  with  a  copy  of  the  data 
form  for  the  preceding  year  and  asked  merely  to  report  the 
changes  in  employment  that  may  have  occurred. 


Applied  Step  7:  Monitor  and  Evaluate  the  Manpower  Planning 
Process 

This  action  step  provides  the  planner  with  the  means  for 
measuring  his  effectiveness  and,  of  equal  importance,  a  proce- 
dure for  improving  the  planning  process.  By  definition,  the 
process  of  planning  requires  both  preview  and  review  of  the  task 
to  be  performed.  This  suggests  that  the  planner  view  his  func- 
tion as  a  continuous  process  of  iteration  and  reiteration.  The 
results  should  be  a  refinement  of  both  ddta  inputs  and  judg- 
ments. Evaluation,  therefore,  is  not  the  final  step  in  the  plan- 
ning process;  it  represents  a  milestone  the  planner  can  use  to 
signal  a  return  and  critical  review  of  each  of  the  previous  steps. 

The  initial  part  of  the  execution  of  this  step  is  intended 
to  provide  the  planner  with  a  set  of  basic  questions  he  will  want 
to  consider  and  a  means  for  measuring  the  progress  achieved 
relative  to  each  applied  step.  The  more  frequent  his  review  and 
the  more  specific  his  response,  the  higher  the  quality  of  the 
feedback  into  the  planning  process. 

The  manpower  planner  should  complete  Table  5-7:A, 
checking  that  statement  which  best  describes  the  status  of  his> 
various  activities. 

An  important  aspect  of  the  monitoring  and  evaluation  of 
the  manpower  planning  process  is  the  investigation  of  the  accu- 
racy with  which  the  values  of  future  manpower  variables  are 
projected.  To  facilitate  such  an  investigation,  the  manpower 
planner  should  complete  a  table  such  as  Table  5-7: B.  If  the 
numbers  in  column  4  are  negative,  the  projected  values  are 
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Applied  Step  7 

^  0 

o  c 

—  "0 

ra  D  3 

>  2 

LU 

E  V  a  1  u  a  t  r  o  n 
procedure  is  being 
developetl. 

E  valuation 
procedures  have 
boen  identified  andj 
being  set  up.  1 

E  valuation 
procedures  have 
been  established 
and  under  way. 

"   C  5^ 
°^  0 

**  0)  u 

!  1  '° 

>  -  »  ^ 

a  a 

UJ 

Applied  Step  6 

Data  requirements 
are  not  known. 

Data  requirements 
have  been 
specified. 

Data  requirements 
are  being  collected. 

Data  requirements 
have  been 
collected  and 
organized. 

Information  system 
has  been  instaliGd 
and  is  operating. 

Applied  Step  5  1 

Action    on  training 
needs    nas  not 
begun. 

Contact    has  been 
established  with 
training  authori- 
ties. 

Training  require 
ments  specified, 
needs  established, 
and  program 
elements  iden 
tified. 

Funding  commit 
ments  made, 
facilities  made 
available,  and  staff 
assigned. 

Arrangements 
completed  to 
provide  training  as 
required    on  a 
regular  basis. 

Applied  Step  4 

Analysis  of 
problems   has  not 
begun. 

The  identification 
of    problem  areas 
has    been  com- 
pleted. 

Isolation  of 
problems    is  well 
under  way. 

Analysis  of  specific 
problems  has  been 
completed. 

Rank     order  of 
importance  has 
been    assigned  to 
problems. 

Applied  Stop  3 

Design  of  survey  has 
not  begun. 

Survey  instrument 
has    been  devel 
oped,  field  tested, 
and  data  collected. 

Analysis    of  data 
under    way  and 
employment  levels 
have  been 
determined. 

Identif  icsjt  ion    of  j 
employment 
characteristics  has 
been  completed. 

Future  estimates  of 
employment 
requirements  have 
been  determined. 

Applied  Step  2 

Study  cf  objectives' 
has  not  begun. 

Agency  objectives 
have  not  begun. 

Agency  objectives 
have  been 
analyzed. 

Tentative  manpower 
objectives  have 
been  formulated. 

Ma  n  p  o  w  e  r 
obfecTrves  have 
been  derived  from 
agency  objectives 
in  derail. 

Applied  Step  1 

Determination  ha4 
not  begun  or  ha^ 
been  delayed. 

Study   of  field  has 
begun. 

Determination  of 
field  is  in  progress. 

Determination  of 
field  is  well  under 
way. 

Comprehensive  andj 
m  depth  study  has 
been  completed. 
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TABLE  5-7:8 


Comparison  of  Projected  and  Actual  Values 
of  Manpower  Variables  for  Operator  I  for  1972 


MAIMPOWE  R 
VARIABLE 

PROJECTED 
V  A  LUE 

1 

ACTUAL 

Value 

r  t  n(     1 1  \J  i  /A  o  t. 
DIFFE  RENCE 
r   (3}-(2^  1 
L         (3)  j 

(1  ) 

(2) 

(4 ) 

RECOMMENDED 
EMPLOYMENT 

BUDGETED  EMPLOYMENT 

ACTUAL  EMPLOYMENT 

ADDITIONAL  MANPOWER 
NEEDS 

greater  than  the  actual  values,  and  if  positive,  the  projected 
values  are  smaller  than  the  actual  values.  From  such  information 
the  manpower  planner  must  try  to  determine  the  cause  of  the 
projection  error  and  make  the  judgmental  decision  of  what  con- 
stitutes a  significant  error.  In  executing  the  planning  process 
during  the  next  time  period,  he  should  adjust  his  projection 
techniques  in  accordance  with  the  errors  displayed  in  Table 
5-7:B.  Errors  displayed  in  this  table  should  provide  input  into 
the  next  cycle  of  manpower  planning  activities  by  indicating  to 
the  manpower  planner  those  areas  of  his  plan  that  are  in  need  of 
the  greatest  adjustment. 
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MANPOWER  ADMINISTRATION  -  ENVIRONMENTAL 
PROTECTION  AGENCY:  JOINT  SURVEY  OF 
MUNICIPAL  WASTE  TREATMENT  PLANTS 
JOB  DESCRIPTIONS  OF  OCCUPATION  CATEGORIES 

SUPERINTENDENT: 

Responsible  for  administrdtion,  operation,  and  maintenance  of 
entire  plant.  Exercises  direct  authority  over  all  plant  functions 
and  personnel,  in  accordance  with  af)provod  policies  and  pro 
cedures.  Inspects  plant  regularly.  Analyzes  and  evaluates  opera 
tion  and  maintenance  functions;  initiates  or  recommends  new 
or  improved  practices.  Develops  plans  and  procedures  to  ensure 
efficient  operation  of  [^resent  plant  and  provide  tor  projected 
future  requirements.  Recommends  plant  improvements  and  ad 
ditions.  Co-ordinates  data  and  prepares  or  reviews  and  approves 
operation  reports  and  budget  requests.  Controls  expenditure  of 
budgeted  funds  and  requests  approval  for  major  expenditures,  if 
required.  Recommends  specifications  for  major  equipment  and 
material  purchases.  Organizes  and  directs  activities  of  plant  per- 
;onnel.  Maintains  effective  communications  and  working  rela- 
tionships with  employees,  government  officials,  and  genera! 
public.  Designated  as  Superintendent  I  or  II,  depending  upon 
size  and  complexity  of  plant. 

ASSISTANT  SUPERINTENDENT: 

Assists  in  administrative  engineering  and  supervisory  duties, 
under  general  direction  of  superintendent.  Serves  as  superinten- 
dent in  his  absence.  Aids  in  analyzing  and  evaluating  operating 
and  maintenance  procedures,  and  in  developing  new  or  im- 
proved practices.  Participates  in  maintenance  of  operating  rec- 
ords, compilation  of  data,  and  report  preparation  Assists  in 
employee  training.  Inspects  plant.  Assists  in  planning  special 
maintenance  work  and  minor  plant  alterations.  Designated  As- 
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sistant  Superintendent  I  or  11,  depending  upon  si/e  and  conn 
plexity  of  plant. 

CLERK  TYPIST: 

Perfornns  any  combination  of  following  tasks  and/or  other  cleri 
cal  duties.  Operates  typewriter  and  other  standard  office  nna 
chines  and  equipment;  including  adding  machine,  calculator, 
and  duplicating  machine.  Serves  as  secretary  to  superintendent. 
Acts  as  receptionist-  Responsible  for  persona!  work  determina- 
tion in  accordance  with  established  precedent  or  policy.  Sets  up 
simple  office  routines  and  filing  systems.  Minor  supervisory  re- 
sponsibilities. Composes  routine  correspondence.  Answers  tele- 
phone and  handles  routine  inquiries  from  public.  Typing  in- 
cludes tables,  reports,  requisitions,  forms,  and  other  material 
from  copy,  draft,  or  dictating  machines;  frequently  involving 
judgment  regarding  format  or  information  to  be  included.  Cleri- 
cal duties  include  maintaining  financial  records  not  requiring 
technical  bookkeeping  skills.  Duties  ordinarily  include  posting, 
filing/sorting,  and  other  routine  clerical  functions. 

OPERATIONS  SUPERVISOR: 

Supervises  and  co-ordinates  activities  of  plant  operators,  labor- 
ers, custodians,  and/or  laboratory  personnel.  Prepares  work 
schedules,  subject  to  approval  of  superintendent  or  assistant. 
Analyzes  recording  instrument  readings  and  laboratory  test  re- 
sults, adjusts  various  plant  processes  accordingly.  Prepares  re- 
ports and  maintains  records.  Inspects  plant  to  determine  effi- 
ciency of  operation,  cleanliness,  and  maintenance  requirements. 
Instructs  and  directs  operators.  Determines  ramedial  action  in 
emergencies.  Conducts  training  program.  Requisitions  chemicals 
and  supplies.  Performs  duties  of  assistant  superintendent  in  his 
absence. 

SHIFT  FOREMAN: 

Supervises  operation  of  plant,  under  general  direction  of  supe- 
riors. Performs  duties  of  maintenance  supervisor  or  foreman  in 
their  absence.  Supervises,  instructs,  and  assigns  specific  duties  to 
shift  workers.  Reviews  and  evaluates  work  performance.  Partici- 
pates in  trairiing  programs.  Inspects  plant  equipment  and  proc- 
esses regularly.  Analyzes  instrument  readings  and  laboratory 
test  results.  Determines  site  and  causes  of  any  malfunctions. 
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Orders,  supervises,  or  participates  in  required  adjustments  or 
repairs.  Maintains  and  evaluates  operating  records.  Replaces 
operator  or  maintenance  worker  during  emergency  situations. 
Communicates  with  other  shift  foremen  regarding  plant  condi- 
tions. 

OPERATOR  II: 

Performs  any  combination  of  following  tasks  pertinent  lo  con- 
trolling operation  of  plant.  Operates  wastewater  treatment, 
sludge  processing,  and  disposal  equipment  to  control  flow  and 
processing  of  wastewater,  sludge,  and  effluent.  Monitors  gauges, 
meters  and  control  panels.  Observes  variations  in  operating  con* 
ditions  and  interprets  meter  and  gauge  readings  and  test  results 
to  determine  processing  requirements.  Operates  valves  and  gates 
either  manually  or  by  remote  control;  starts  and  stops  pumps, 
engines  and  generators  to  control  and  adjust  flow  and  treatment 
processes.  Maintains  shift  log  and  records  meter  and  gauge  read- 
ings. Extracts  samples  and  performs  routine  laboratory  tests  and 
analyses.  Performs  routine  maintenance  functions  and  custodial 
duties.  Operates  and  maintains  power  generating  equipment  and 
incinerators.  Classified  by  titles  such  as  Pump  Station  Operator 
or  Digestor  Operator  when  performmg  specialized  activities 
only. 

OPERATOR  I: 

Assists  Operator  II  in  performance  of  any  combination  of  fol- 
lowing tasks  pertinent  to  controlling  operation  of  plant  or  per- 
forms various  tasks  as  directed.  Operates  wastewater  treatment, 
sludge  processing,  and  disposal  equipment  to  control  flow  and 
processing  of  wastewater,  sludge,  and  effluent.  Monitors  gauges, 
meters,  and  control  panels.  Observes  variations  in  operating  con- 
ditions and  interprets  meter  and  gauge  readings  and  test  results 
to  determine  processing  requirements.  Operates  valves  and  gates 
either  manually  or  by  remote  control;  starts  and  stops  pumps, 
engines,  and  generators  to  control  and  adjust  flow  and  treat- 
ment processes  as  required.  Maintains  shift  log  and  records  me- 
ter and  gauge  readings.  Extracts  samples  and  performs  routine 
laboratory  tests  and  analyses.  Performs  routine  maintenance 
functions  and  custodial  duties.  Operates  and  maintains  power 
.generating  equipment  and  incinerators.  Classified  by  title  such 
as  Pump  Station  Operator  I,  or  Digester  Operator  I  when  per- 
forming specialized  activities  only. 
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lOlAiNTElMAIMCE  SUPERVISOR: 


Suoervises  all  preventive  and  corrective  maintenance  on  plant 
and  equipment.  Plans,  schedules,  and  directs  maintenance  of 
wide  variety  of  specialized  mechanical  and  electrical  equipment 
plus  buildings,  structures,  and  grounds.  Inspects  plant  frequent- 
ly to  ensure  proper  maintenance  procedures.  Determines  neces- 
sity for  and  establishes  long-range  maintenance  programs.  De- 
cides remedial  action  in  emergency  situations.  Assigns  work  to 
Meclianical  Maintenance  Foreman  and  Electricians.  Supervises 
installation  and  testing  of  new  or  rebuilt  equipment.  Supervises 
and  instructs  maintenance  personnel.  Supervises  inspection  of 
subcontracted  maintenance  work.  Submits  maintenance  budget 
requests.  Supervises  maintenance  records.  Performs  related 
work  as  required. 

MECHANICAL  MAINTENANCE  FOREMAN: 

Supervises  mechanical  maintenance  crew  in  performance  of 
wide  variety  of  maintenance  and  repair  tasks  on  machinery, 
equipment,  buildings,  structures,  and  grounds.  Duties  include 
any  combination  of  tasks  such  as  the  following:  Assigns  tasks  to 
maintenance  crew.  Directs  and/or  participates  in  maintenance 
and  repair  tasks  as  required.  Supervises  and  instructs  mainte- 
nance personnel  on  routine  and  emergency  tasks.  Consults  supe- 
riors regarding  preventive  maintenance  program.  Establishes  and 
operates  preventive  p*'ogram.  Inspects  plant  and  mechanical 
equipment  for  malfunctions  and  needed  repairs.  Determines  re- 
pair methods.  Consults  with  superior  and/or  manufacturer's  rep- 
resentatives on  difficult  or  complicated  repairs.  Keeps  mainte- 
nance records.  Works  with  subcontractors. 

MAINTENANCE  MECHANIC  II: 

Performs  preventive  maintenance  and  repairs  on  mechanical  and 
electro-mechanical  machinery  and  equipment,  under  general  di- 
rection of  superior.  Maintains  buildings,  structures,  and 
grounds.  Duties  include  any  connbination  of  tasks  such  as  fol- 
lowing: Lubricates  equipment  and  checks  for  malfunctions.  Re- 
places packing  in  pumps  or  valves.  Replaces  bearings  in  motors, 
pumps,  and  other  equipment.  Adjusts  and  cleans  bar  screens, 
comminutors,  and  weir  plates.  Cleans  out  pipes  and  performs 
other  plumbing  and  pipefitting  tasks  as  required.  Uses  gas  and/ 
or  arc  welding  equipment  to  heat,  cut,  braze,  or  weld.  Performs 
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duties  of  electrician  and/or  painter  in  their  absence.  Relines 
incinerator  with  firebrick.  Installs  and  sets  up  new  equipment. 
Assists  in  keeping  nnaintenance  records.  Supervises,  instructs, 
and  inspects  work  of  Mechanic  I,  Operator-Mechanic,  Mainte- 
nance Worker,  or  Laborer  to  ensure  proper  performance  of 
maintenance  work  or  repairs.  Performs  general  maintenance  and 
repair  tasks  on  buildings,  structures,  and  grounds. 

MAIIMTENANCE  MECHANIC  I: 

Performs  or  assists  in  performance  of  preventive  maintenance 
and  repairs  on  mechnical  and  electro-mechanical  machinery  and 
equipment,  under  direction  of  Mechanic  II,  Foreman,  or  Super- 
visor. Maintains  buildings,  structures,  and  grounds.  Duties  in- 
clude any  combination  of  tasks  such  as  following:  Lubricates 
motors  and  equipment  and  checks  for  malfunction.  Replaces 
packing  in  pumps  and  valves.  Replaces  bearings  in  motors, 
pumps,  and  other  equipment.  Adjusts  and  cleans  bar  screens, 
comminutors,  and  weir  plates.  Installs  and  sets  up  new  equip- 
ment. Cleans  out  pipes  and  performs  other  plumbing  and  pipe- 
fitting  tasks  as  required.  Uses  gas  and/or  arc  welding  equipment 
to  heat,  cut,  braze,  or  weld.  Performs  duties  of  electrician  and/ 
or  painter  in  their  absence.  Assists  Mechanic  II  and/or  Foreman 
on  difficult  or  highly  complicated  maintenance  or  repair' tasks. 
Performs  general  maintenance  and  repair  tasks  on  buildings, 
structures  and  grounds;  including  limited  laboring  and  custodial 
tasks.  Assists  in  keeping  maintenance  records. 

MAINTENANCE  HELPER: 

Assists  maintenance  mechanics  in  maintaining  and  repairing 
equipment,  machinery,  buildings,  and  grounds.  Duties  include 
any  combination  of  tasks  such  as  following:  Cleans  and  lubri- 
cates pumps,  motors,  and  related  equipment.  Assists  in  remov- 
ing, repairing,  and  replacing  equipment  as  diJ'ected.  Performs 
routine  building  maintenance  work.  Performs  simple  repairs  and 
adjustments  to  equipment.  Keeps  simple  records.  Carries  or 
holds  materials,  supplies,  or  tools  to  assist  mechanics,  elec- 
tricians, or  painters.  Performs  laborer  tasks  as  required. 

ELECTRICIAN  II: 

Inspects,  repairs,  and  maintains  electrical  and/or  electronic  op- 
erating and  control  systems,  equipment,  and  fi?<tures;  including 
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instrumentation  and  heating  Snd  cooling  systems.  Exercises  in- 
dependent judgment  in  solving  normal  work  problems  under 
general  supervision  of  maintenance  supervisor  or  assistant  super- 
intendent, uses  standard  and  special  electrical  tools  and  equip- 
ment, such  as  voltmeters,  ammeters,  and  synchroscopes.  Duties 
include  any  combination  of  tasks  such  as  following:  Inspects, 
maintains  and  repairs  wiring  and  lighting  systems,  electrical  con- 
trol equipment,  meters,  outlets,  and  panels.  Installs  new  equip- 
ment. Interprets  oral  and  written  instructions,  specifications, 
wiring  diagrams  and  codes.  Supervises  Electrician  I,  Mainte- 
nance Helper,  and  /or  Laborer.  Establishes  and  operates  sched- 
uled maintenance  program  for  plant  equipment.  Repairs  elec- 
trical and  electronic  instruments.  Keeps  maintenance  records. 
Prepares  labor  and  material  estimates. 

ELECTRICIAN  I: 

Participates  in  installation,  maintenance,  and  repair  of  electrical 
systems,  equipment,  and  fixtures.  Assists  Electrician  II  in  partic- 
ularly difficult  or  complicated  tasks.  Work  frequently  per- 
formed independently,  subject  to  inspection  by  superiors.  Fol- 
lows oral  and  written  instructions  including  specifications, 
wiring  diagrams,  and  codes.  Duties  include  any  combination  of 
tasks  such  as  following:  Inspects,  maintains,  and  repairs  wiring 
and  lighting  systems,  electrical  control  equipment,  meters,  out- 
lets, and  panels.  Installs  new  equipment.  Supervises  mainte- 
nance helper  and/or  laborer.  Repairs  electrical  instruments. 
Keeps  maintenance  records. 

CHEMIST: 

Supervises  and  performs  specialized  and  complex  chemical,  bac- 
teriological and  physical  tests  and  analyses  of  raw,  partially 
treated,  and  treated  wastewater  and  by-products  to  determine 
efficiency  of  plant  processes  and  ensure  that  plant  effluent 
meets  local,  state,  and  federal  requirements.  Conducts  or  super- 
vises less  complex  routine  tests.  Supervises  collection  of  labora- 
tory samples.  When  laboratory  technician  is  present,  supervises 
technician  and  provides  routine  procedures  to  be  followed. 
Evaluates  and  interprets  test  results,  establishes  test  priorities, 
prepares  reports,  and  supervises  laboratory  technicians.  Assem- 
bles data,  maintains  recokls^and  prepares  periodic  reports.  Sets 
up  pilot  processes  when  conducting  research  on  improved  pro- 
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cedures.  Provides  direct  or  indirect  instructions  to  operating 
personnel  regarding  chcnnical  requirements  and  adjustments, 
changes,  or  additions  to  various  treatment  processes.  Classified 
as  Chief  Chemist,  Chemist  I  or  Chemist  II,  or  Research  Chemist 
according  to  function  performed. 

(laboratory  TECHNICIAN: 

Performs  any  combination  of  the  following  routine  laboratory 
tasks  as  instructed  by  chemist.  Collects  samples  of  plant  in- 
fluent, partially  treated  wastewater,  sludge,  effluent,  and  other 
by-products.  Assembles  instruments  and  equipment  for  analyti- 
cal or  research  work.  Prepares  chemical  and  bacteriological  me- 
dia, stains,  reagents,  and  test  solutions  routinely  used  in  labora- 
tory. Operates  equipment  and  conducts  tests  as  directed. 
Maintains  test  result  records,  prepares  data  sheets.  Prepares  or 
assists  in  preparation  of  reports.  Cleans,  maintains  and  stores 
instruments  and  equipment.  Maintains  inventory  and  order  sup- 
plies. Performs  custodial  duties  in  laboratory.  Operates  labora- 
tory in  small  primary  treatment  or  trickling  filter  plant  in  ab- 
sence of  chemist. 

STOREKEEPER: 

Requisitions,  receives,  stores,  and  issues  supplies,  tools,  and 
equipment.  Maintains  inventory  records  and  controls.  Duties  in- 
clude any  combination  of  tasks  such  as  following:  Inspects  in- 
coming stock  to  verify  quantity,  quality,  and  adherence  to  spec- 
ifications. Identifies  and  stores  material.  Fills  orders  and  issues 
supplies  from  stock.  Prepares  periodic  or  perpetual  inventory. 
Requisitions  replacement  quantities  of  stock  items  as  necessary. 
Compiles  records  and  reports  of  material  used,  spoilage  or  other 
loss,  inventory  adjustments,  and  refusal  of  shipments.  Recom- 
mends changes  in  established  procedures.  Determines  methods 
of  storage,  identification,  and  location  of  stock.  Divides  stock 
quantities  into  portions  to  fill  orders. 

AUTOMOTIVE  EQUIPMENT  OPERATOR: 

Operates  automotive  equipment  such  as  dump  truck,  ivink 
truck,  fork  lift,  or  tractor  to  perform  any  combination  of  tasks 
such  as  following:  Loads  or  assists  in  loading  grit,  sludge,  or 
other  disposable  material.  Hauls  material  from  plant  to  disposal 
area.  Unloads  material  at  destination.  Operates  tractor  to  cut 
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grass  or  weeds,  bulldoze  soil,  or  remove  snow.  Performs  mainte- 
nance  on  vehicles. 

CUSTODIAN: 

Cleans  all  or  designated  portions  of  wastewater  treatment  plant 
and  grounds.  Performs  any  combination  of  tasks  such  as  follow- 
ing  in  accordance  with  established  procedures,  subject  to  inspec- 
tion for  adherence  to  required  standards  of  cleanliness  and  com- 
pliance  with  instructions.  Sweeps,  mops,  waxes,  and  polishes 
floors;  washes  walls  and  woodwork;  dusts  furniture,  piping, 
valves,  etc.  Washes  and  polishes  windows  and  metal  surfaces. 
Cleans  restrooms  and  maintains  supplies.  Empties  wastecans  and 
ashtrays.  Polices  and  performs  general  custodial  duties  on 
grounds,  including  picking  up  litter  and  sweeping  walks.  May 
shovel  snow  and  cut  grass.  Adjusts  heat  and  air  conditioning 
controls.  Reports  any  repairs  or  adjustments  required.  Acts  as 
watchman.  Washes  and  polishes  cars  and  trucks. 

PAINTER: 

Performs  all  types  of  painting  work,  includinfj  any  combination 
of  tasks  such  as  following:  Under  general  supervision  of  Mainte- 
nance  Foreman  or  Shift  Foreman.  Prepares  various  surfaces  for 
painting  by  washing,  scraping,  burning,  sanding,  sand-blasting  or 
other  means  as  necessary.  Mixes,  matches,  and  blends  various 
paints,  enamels,  lacquers,  varnishes,  stains  and  special  protective 
coatings  to  achieve  desired  color,  consistency,  and  drying  prop- 
erties. Caulks,  putties,  cements,  or  plasters  holes  and  cracks. 
Cuts  and  replaces  glass  in  windows  and  doors.  Erects  and  uses 
ladders,  scaffolding,  and  swinging  stage  equipment  as  required. 
Paints  buildings,  structures,  equipment,  and  furniture  using 
brush,  roller,  spray  gun  or  other  applicator.  Prepares  wall  and 
hangs  paper  or  other  wall-covering  material.  Performs  simple 
sign-painting,  using  stencils.  Requisitions  material  and  equip- 
ment. Cleans  and  stores  tools  and  equipment.  Cleans  up  work 
site  or  arranges  for  laborer  to  clean  up. 

LABORER: 

Performs  any  combination  of  following:  Tasks  in  Wastewater 
Treatment  Plant.  Cleans  equipment  such  as  bar  screens,  com- 
minutors,  and  weirs.  Lubricates  machinery,  loads  and  unloads 
trucks;  spreads  sand,  gravel,  and  dirt.  Drives  truck.  Paints 
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(rough)  and  performs  other  minor  maintenance.  Digs  and  refills 
ditches.  Cleans  drains,  ditches,  and  culverts.  Cuts  grass,  weeds, 
and  brush;  trims  trees  and  bushes;  rakes  grass,  leaves,  and  trash; 
seeds  and  cares  for  lawn  and  ornamenta!  plantings.  Removes 
snow  and  ice  from  walkways,  driveways,  and  equipment.  Col- 
lects and  disposes  of  trash  and  garbage.  Washes  and  cleans 
vehicles,  tools,  and  equipment.  Carries  or  holds  material, 
supplies,  or  tools  to  assist  maintenance  personnel. 
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WASTEWATER  TREATMENT  PLANT  OPERATORS 

INFnwMATUiON  FORM 


POST  OfflCE; 


t'OMf   PMONF  no     O'  /"i/r  (  ,Hit  {V  -  '  H  D  A '  • 


MALE 
FEMALE 


EMFi,  .-vMEm  STATU'. 


.t  2  IMA^tTlvE 


PRESENT  EMiPLOYmENT  (Fill  in  belo«): 
N AMf.  or  Pi  *  ' 


Plant  mau.in!'.  AiuRfss: 


POSITION  TITLb: 


1        .   FULL  TIME  2.    ;       PART  Tii 


3     .  SEASONAL 


WASTEWATER  TREATMENT  PLANT  CERTIFICATE   (F.ll  in  belo- 


1  .    \\'   CLASS  A 

2    ;    ■   CLASS  B 

3            CLASS  C 

4.    [2!  Cl-ASS  D 

5  NOT 

Year: 

Volt: 

Y^or: 

CERTIFIED 

Numb«r:  

WATER  TREATMENT  CERTIFICATES  (Fill  in  below); 


PROFESSIONAL  STATUS  (Fill  in  below 

1.  P]  ENGINEER 

REGISTERED:  >  YE$  2.  \\\ 
REGISTRATION  NO:  


2.    [_  .  SANITARIAN, 

REGISTERED:  '  ill  ^ES 
REGISTRATION  NC:   


.  OTHER-  

REGISTERED:  5.  ' 
REGISTRATION  NO; 


MILITARY  STATUS: 

VETERAN:      1.   \'_  \  YES 


DR  AFT  CLASS: 


I  hereby  ccrtifv  that  the  information  contained  herein  is  accurait  and  complete. 


Date 
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EDUCATION  *»m3       AIMING  -  DIVISION  1 


WWTP   -  (/ 


couPT.f  or 


GRAMMAR  SC«- 
MlCMf  R  i  Due* 
MICm_SCMOC,- 

LOCATION 
NAME 

LOCATION 

IF  VOU  OlO  S  -  '  r;u^::  J  ATE  PROM  HIGH  SCHOOi.  HAVe  VCU  ChjtTAlNED 
A  ST  ANDARO  -  -OOL  E  QL  :  v  AL  E  N  C  V    G  E  :i  CERT-ficatE' 


cikcle  highest    T  no»t  fion- 

GRADF  COMPLF  TFP  ' 


9  to 
9  10 


y  0(0  roj 

GRAPUATf » 


VtS 
'  NO 


iF  vES  DATE 
EARNED  (Mo,.rr 


JUNIOR  COLLtC 
NAME:  ~ 

toe  ATlON 

nAme 

location; 

NAME: 
LOCAnoM- 


.  tr.E  5  rOU  HAVE  AT  TENDtr   (I  iw  hrt..,,, 


DATES  AT  T  ENOtO 

n  (Mo.  rr.);    Tt  o  lMo..Yl. 


Dates  attended 


From  iMo.-Yr.V        To  tMo..Yf.)' 


DATES  ATTENDED 


From  (Mo.'Yr.):        To  (Mo-Yi.): 


M*Mf.  or  OEGRCr. 


N*Mt  or  OEg«EE: 
Yt  Ar  of  DEGREE: 


NAME  OF  DECREE. 


YEAR  OF  dE  GTE  : 


HOW  MANY  Mv..u«S  CRECn 
NOT  I;;    T«rm  c^vi ;ir«  ct.to,« 


HAVE  YOU  OBTAINED  F^ROM  AN  ACCREDITED  COLLEGE  'f'" 
><J  tn  0  «-chool  cfltfting  3  •  w»l       wv«V  pvr.ojt  from  Svptrmber  to  Junr.    S«mrt'«r  cr?diti  Or*  obtained  ■ 
lollf.  'I'f  yoo  oltetded  mer»  "*ion  thr««  coNvgn.  u»,  odditioriol  »h»»t»  o'  popn  ond  attach. 


a  tchool  oMvri 


UNDERGRAD-  AiT-E 

CRAOU ATE 

UNOERGRADUATE 

graouate 

SEmESTEr  CBt-  -  T<. 

irurSTER  CREDITS 

TE-^M  CREDITS:                  -  .. 

tErji  CRFniTS' 

<«fMAT  BUSINE  TRAD 

^on-   |nclu«»  -  ~  .  ,,t,nf,c 

*Pon  tori  ig  ogvr-  ^cation, 

cour***.  chvCk  ;  -ft  ba«.  I 

OcviQtor  Fall   '  ,  •>gS«*t 


OR  OTHER  SCHOOLS  HAVE  YOU  ATTENOEO  HrnludtnK  touts*  s  uhiU  in  n.i/.,'ary  »ffv»c»l.- 
Of  co'in  P0fid»nt»  COurtvt  y»'^  hov»  eornpln»^.  ;n  »»qo»rTC«  (rOm  •arl<»»t  dot*  »o  p'VtvnI.    Give  n3m*  at  »chOjl.  Or 

:ourtv  t>rlv  0'  tubtvCt  matcriji.  bcgirtn.ng  arid  ending  dot*  t  o'  attvndanCvi  and  hour*  in  c<a»«  p*r  w**k<  For  c  orr*^pon^«nC« 
ludv  (iicK  Our***  Ot  'Gull  La<r»  Loborotury  Cou'**'.  but  du  not  mcludp  *>iait  duration  activitiVt  tuch  a».  'wo*t*wOt«r  PiOr^t 


mamE: 

COURSE  TITLE  OR  SUBJECT: 

Dates  attended 

HOURS  IN 
CLASS  pEf<  WK. 

Frewn(Mo..Yr.) 

To  (Mo..Yr,> 

■L  OC  At  ION: 

CORRESPONDENCE 
COURSE;                           1  yES 

NAME: 

COURSE  TITLE  OR  SUBJECT: 

DATES  ATTENDED 

MOuRtS  IN 

Class  per  wk. 

Fro,»,(Mo.  Yr.) 

To  (Mo.-Yr.) 

LOCATION: 

CORRE  5PON  DEnCE 
COURSE  1                        ■  ;  YES 

NAME 

COURSE  TITLE  OP  SUBJtCT: 

DATES  ATTENDtD 

HOURS  IN 

Class  per  wk. 

FromfMo.-Y/.) 

"(o  (Mo.-Yf.) 

L.OC  AtiOS- 

CORRE  SPOMDEnCE 
COURSE                       ■"]  YES 

N  AmE 

COURSE  TITLE  OR  SUBJECT 

O/.TES  ATTENDED 

HOURS  IN 
CLASS  PER  Wk. 

FracP(Mo..Yr.) 

To  (Mo.-Yt.) 

LOCATION: 

CORRESPONDENCE 
COURSE:                        ■  I  YES 

N*ME 

COURSE  TITLE  OR  SUBJECT: 

OATES  ATTENDED 

HOURS  IN 
CLASS  PER  WK. 

F.om  fMo..Yr,) 

To  (Mo,-YrO 

LOCATION: 

CORRESPONDENCE 
COURSE-                    [    '  "'tS 

N«>mE 

COURSE  TITlE  or  SUBJECT- 

DATES  AT 

TENDED 

HOURS  IN 
CLASS  PER  WK. 

Frorfl(Mo..Yr.) 

To  (Mo..Yf.) 

LOCATtoN; 

CORRESPONII/EnCE 
COURSE;                     [J  '^ES 

IF  ^OU  HAVE  A-TFN    i      MORE  THAN  Six  -."£CIAL  STUDIES  COURSES.  USE  ADDITIONAL  SHEETS  OF  PAPER  AND  ATTACH. 
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EXPERIENCE  -  DIVISION  11 


WASTEWATER  TPEATMEnT  Pi  ANT; 


NUmBEROF  YfARSOF  txPERlENCE  IM; 

1  PRIMARY  TREATMfNT 

2  ACTIVATED  SLUDGE 

3  TRICKLING  FILTER 

4  LABORATORY 
h  DIGESTERS 

6  VACUUM  Filters 

7  INCINtRATOR 

B  WAPID  SAND  FILTER 


AVfE*SlN  WHICH  YOU  ARE  MOST  KNOWLEDGE  ABLt. 

1.  '    ,  PRIMARY  TREATMENT   W  OiGESTERS 

2.  ACTIVATED  SLUDGE 
y  O  TRICKLING  fILTER 

4.  [2]  L  ABORAT  DRY 

5.  Q  MECHANICAL  WORK 

6.  Q  ELECTRICAL  WORK 
7  Q  VaCJUM  FILTtRS 

B  CD  INCINERATOR 

9  [J]  OTHER.   - ,    ■  _  , 


EMPLOYMENT  RECORb    (Fill  . 

Sini       B.fl.nn.ng  you'  P..l.n.  < 

add.ttonqi  tK««tt  t  f  n •<«<  t  ory  .  »'*'y 


in,plor'r,,r.»  and  c.  i/,,  t.  r.u  ,  n  g  .n  'Vvvr**  1'cj»'.   tin  ond 

1  wh.ch  yow  hov,  l,ll«d  «ir.c«  t»i  •  bvg.nrxng  of  your  «.oi»i 
f  d  'wo  oi  moi»  poiiliori«  fof  th«  »Ofn»  pi^'nt  Of  d>t'»H 
p  T^Owgh         Kod  bvvri  lor  tvporot*  •mtloy»'» 


t  p.g.,d«d.  und.o 
^  d.fUxnt  dul,< 


PLANT  LOCATION; 

POSITION  TITLE:                                  S    '      CHIEF  ChEMiST 
t      /  SLPERINTENDENT                  6    ]      LAB  TECHNICIAN 
2.          ASST    SUPERINTENDENT        7.       '  MECHANIC 
3  [      SHIFT  SUPERVISOR                B    '   "  ELECT«iClAN 
4,  r       OPERATOR                            9,  OTHER-  

DATE  Fron,  fMo.-Y'.) 

OATE    To  (Mo.  Yr.J 

i 

No.  Employ*** 
Sup*ry>l*d 

bv  yn.,; 

p(s.:r(ption  of^  duties  ine  ?;v,t,/icj 


PLANT  LOCATION: 


Date    fton,  {Mo.-Yi,) 

OaTE  To  (Mo,.YrJ 

No.  Emplo>'**i  1 

bv  ynu: 

POSITION  TITLE: 


:  SUPERINTENL'ENT  6, 

]  ASST.  SUPERINTENDENT  7 

]  SHIFT  SUPERVIS'^R  6 

'  OPER  ATQR  9 


[    ;  CHIEF  CHEMIST 

l  ao  technician 
[_  ]  mech  an  ic 

[7  ELECTRICIAN 
OTHER:   .  


DESCRIPTION  or  DUTIES  (»»  ipeti/it); 


PLANT  LOCATION: 

POSITION  TITLE: 

'l':  CHIEF  CHEMIST 

1.    [' ;  SUPERINTENDENT 

6. 

I    j  L  AB  technician 

2.   r   :  ASST  SUPERINTENDENT 

7 

[\  ]  MECH  AiMIC 

DATF  From(Mo.-Yf.) 

OATE  To  (Mo,-Yf.) 

No,  Employ**! 

3.   '      SHlF  T  SUPERVISOR 

B 

'    '  ELECTRICIAN 

S^p*r».s*d 

4.       1  OPERATOR 

9 

OTHER. 

by  yOu'   

OESCRlPTIOti  OF  DUTIES  («•  Satci/icJ 


PLANT  LOCATION: 

POSITION  TITLE:                                   5           Chi  EF  CH  EMlST 

1.  Q]  SUPERINTENDENT              6.   [1  1  L  AB.  T  E  C  H  .N  ICl  AN 

2.  Cj  ASST,  SUPERINTENDENT  7.  MECHANIC 

3.  [~!  SHIFT  SUPERVISOR             8.  ELECTRICIAN 

4.  [7i  OPERATOR                         9.    [^J  OTHER: 

DATE  F»on,(Mo..Yr.) 

OATr   To  (Me>.Yr.) 

No.  Employ*** 

by  you: 

DESCRIPTION  OF  DUTIES  (0*  SpectfiO 
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EXPERIENCE  -  DIVISION  H 


PL  ANT  LOCATION- 


OATf   r.o«,  Mo. 


P  E  «  A  T  c 


DESCRIPTION  Of  DUTIES  '«»  \/>*fi.'i<  • 


PLANT  LOCATION- 


DATE    Tc  Mo. 


DESCRIPTION  OF  DUTIES  'f<»  \pr<  r/i.  i 


No.  E.- 


POV  T'Cn  TiTi  i 

1  SUt^Ef^tS  TF.Nr  f.N'- 

4  i.jPLWA''0*^ 


FLt-:T 

0  T  H R 


GENERAL  EXPERIENCE   (F.ll  m  below); 


EMPLOYER- 


DATE  From  (Mo.. Yt.)         DATE    Tt  Mo. 


i      No.  F-clo> 


POSITION  TITLE: 


RESPONSIBILITY  AnD  DESCRIPTION  0^^  DUTIES  i  lit 


EMPLOYE  R: 

ADDRESS: 

DATE  f*om  (Mo.-Yt.i 

DATE    To  -Mo.-V'.l 

No.  E(^plot»H 
by  you:  

— 1 

POS'TION: 

RESPONSIBILITY  AND  DESCRIPTION  OF  DUTIES  i  lir  \priit,it. 


DATE  F»om  fMj.-Yt.)        DATE    To  'Mo. 


No.  Er^ploy. 


RESPONSIBILITY  Ano  DE  SC  Rl  PT  ION  0    OU  T I E  S  lt\t  ^putftci: 


MACHINES  OR  MECHANICAL  EQUIPMENT  *HICH  YOU  CAN  OPERATE  SKILL^ULlY  «F>ll  m  htlou^t.- 
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Accessions 

Additions  to  establishment's  employment  roll  within  the 
preceding  year 
Accession  rate 

Total  accessions  divided  by  current  full-time  employ- 
ment 

Horizontal— number  of  people  who  transferred  into  the 
occupation  from  a  similar  occupation  in  a  wastewater 
treatment  plant 

Horizontal  rate -total  number  of  horizontal  transfers  di- 
vided by  total  number  of  transfers 

New  hires  — number  of  people  hired  within  the  past  year 
who  were  obtained  from  external  labor  supply  sources 

New  hire  rate— number  of  new  hires  divided  by  number 
of  accessions 

Transfers  into  — number  of  people  entenng  a  particular 
ocf:upation  who  were  transferred  from  some  other 
occupation  either  within  the  same  wastewater  treat- 
me;u  plant  or  from  some  other  plant  in  the  state 

Traniife:  into  rate  —  number  of  people  transferring  into 
the  occupation  divided  by  accession  rate 

Upgrade— that  number  of  people  who  transferred  into  the 
occupation  from  some  other  occupation  requiring 
fewer  skills  and  less  educational  background 

Upgrade  rate-total  number  of  upgrade  transfers  divided 
by  the  total  number  of  transfers 

Associate  degree 

An  educational  degree  usually  signifying  completion  of 
two  years  of  prescribed  college  or  university  level  course- 
work 
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Bachelor's  degree 

An  educational  degree  usually  signifying  completion  of 
four  years  of  prescribed  college  or  university  work 

Basic  education 

The  education  essential  to  take  care  of  one's  self,  usually 
including  basic  language,  mathematics,  and  other  commu 
nication  skills 

Basic  plan 

A  plan  for  achieving  water  quality  standards  within  an 
area  drained  by  a  river  and  its  tributaries 

Bilingual 

Communication  in  two  languages 

Biochemical  oxygen  demand 

The  quantity  of  oxygen  used  in  the  biochemical  oxida- 
tion of  organic  matter  in  a  specified  time,  at  a  specified 
temperature,  and  under  specified  conditions.  This  term 
also  refers  to  a  standard  test  used  in  assessing  wastewater 
strength. 

Career  education 

A  concept  of  education  which  brings  together  both  gen- 
eral and  vocational  education  in  mutual  support  to  assist 
the  individual  in  the  development  and  maintenance  of  a 
career  throughout  a  working  life 

Career  ladder 

The  various  skill  or  developmental  steps,  arranged  from 
the  lowest  level  to  the  highest,  in  a  career  area 

Categorical  programs 

Government  programs  to  meet  a  specific  need 

Certification 

The  granting  of  a  certificate  which  states  that  an  individ- 
ual has  successfully  completed  a  given  course  or  a  series 
of  related  courses  and  indicating  that  the  individual  is 
qualified  to  perform  a  given  function 

Client 

An  individual  making  use  of  the  services  of  an  agency 
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Community  Action  Agency  (CAA) 

A  local  agency  formed  and  funded  by  the  Office  of  Eco- 
nomic Opportunity  for  the  purpose  of  representing  the 
poor  and  providing  certain  programs  of  assistance  with  a 
high  degree  of  client  control.  Sometimes  referred  to  as 
the  Community  Action  Programs  (CAP). 

Community  college 

A  two-year  educational  institution  with  minimal  en- 
trance requirements,  established  to  serve  the  post- 
secondary  and  remedial  educational  needs  of  a  communi- 
ty 

Concentrated  Employment  Program  (CEP) 

A  federally  funded  program  to  bring  together  all  needed 
manpower  services  within  a  limited  target  area  to  provide 
concentrated  services  to  the  disadvantaged 

Cooperative  Area  Manpower  Planning  System  (CAMPS) 

A  system  established  by  federal  agencies  engaged  in  man- 
power development  activities  for  the  coordination  of 
such  activities  at  the  local,  state,  regiono'  and  national 
levels 

Cooperative  education 

A  work-study  program  at  the  college  level  enabling  a  stu- 
dent to  work  about  half  time  while  pursuing  a  college 
program,  under  the  supervision  and  control  of  the  educa- 
tional institution 

Cost-effective  approach 

The  use  of  an  approach  to  the  attaining  of  certain  objec- 
tives which  has  the  least  cost  for  the  greatest  effectiveness 

Coupled  classroom 

A  program  bringing  work  and  classroom  experience  to- 
gether, each  reinforcing  the  other  through  a  coordinated 
curriculum  of  activities 

Decategorization 

The  elimination  of  categories 

Decentralization 

The  delegation  of  authority  and  responsibility  to  subsidi- 
ary units 
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Direct  training 

The  training  developed  and  offered  by  an  agency 

Disadvantages 

Those  meeting  federal  standards 

(1)  Poverty  level  incomes  and 

(2)  Unemployed  or  underemployed  and 

(a)  Under  23  or 

(b)  Over  45  or 

(c)  Minority  or 

(d)  Handicapped  or 

(e)  High  school  dropout 

Doctorate  degree 

A  professional  de-jree  offered  by  universities  and  colleges 
following  successful  completion  of  several  years  of  work 
beyond  the  bachelor's  degree  signifying  that  the  recipient 
is  a  scholar  in  a  given  field  of  learning 

Dropout 

One  who  leaves  school  before  completion  of  a  given  pro- 
gram 

Economic  Opportunity  Act 

The  federal  act  of  1964  setting  up  the  Office  of  Econom- 
ic Opportunity  with  the  avowed  purpose  of  eliminating 
poverty  by  opening  to  everyone  the  opportunity  for  "ed- 
ucation, training,  work,  decency,  and  dignity  " 

Education 

The  process  of  developing  knowledge,  L;kill,  mind,  and 
character 

Effluent 

Wastewater  or  other  liquid,  partially  or  completely  treat- 
ed, or  in  its  natural  state,  flowing  out  of  a  treatment 
plant 

Elementary  education 

The  education  from  kindergarten  through  6th  grade 

Employment 

Actual  employment— number  of  people  employed  at  the 
time  the  survey  was  taken 
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Actual  full-time  employment-number  of  people  em- 
ployed at  the  time  the  survey  was  taken  who  worked  at 
least  36  hours  a  week 

Actual  full-time  equivalents-total  number  of  hours 
worked  by  all  people  employed  divided  by  40 

Actual  part-timi;  employment— number  of  people  em- 
ployed at  the  time  the  survey  was  taken  who  worked 
less  than  36  hours  a  week 

Authorized  employment  —  number  of  people  allowed  in 
the  budget  for  the  wastewater  treatment  plant 

Authorized  full-time  employment— the  number  of  people 
allowed  in  the  budget  for  the  wastewater  treatment 
plant  who  worked  at  least  36  hours  a  week 

Authorized  full-time  equivalents— number  of  hours 
worked  by  all  people  authorized  for  employment  divid- 
ed by  40 

Authorized  part-time  employment-the  number  of  people 
all.  'ed  in  the  budget  for  the  wastewater  treatment 
plani  who  worked  less  than  36  hours  a  week 

Recommended  employment— the  number  of  people  who 
if  currently  employed  would  maximize  the  plants  effec- 
tive operations 

Recommended  full-time  employment— the  number  of 
people  who  if  currently  employed  would  maximize  the 
plant's  effective  operation  who  would  work  at  least  36 
hours  a  week 

Recommended  full-tinne  equivalents— tJtal  number  of  rec- 
ommended hours  of  work  divided  by  40 

Recommended  part-time  employment— the  number  of 
people  who  if  currently  employed  would  maximize  the 
plant's  effective  operation  who  would  work  less  than  36 
hours  a  week 

Evaluate 

To  determine  the  degree  to  which  the  objectives  of  a 
program  are  met 

External  labor  market 

That  labor  nnarket  lying  outside  the  industry 

Feedback 

Making  available  to  a  program  the  results  of  monitoring 
and  evaluation  so  that  the  program  can  be  continuously 
improved 
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Fringe  benefits 

Those  nonmonetary  rewards  or  benefits  provided  by  an 
employer 

Full  employiTient 

The  employment  of  all  persons  willing  and  able  to  work. 
Statistically  this  is  about  95-96  percent  of  the  labor  force 

General  education  development  diploma  (G.E.D.) 

A  program  designed  for  school  dropouts  to  give  them  the 
development  equivalent  to  that  received  from  securing  a 
high  school  diploma,  and  generally  accepted  in  lieu  of 
that  diploma 

Graduate  training 

Education  and  training  beyond  the  bachelor's  degree 

Gross  national  product  (GNP) 

The  market  value  of  all  goods  and  services  produced  by  a 
nation  for  the  marketplace 

Hands-on 

Experience  using  actual  equipment 

Higher  education 

Education  beyond  higli  school 

Human  resource  development 

The  development  of  human  beings  into  producers 
through  education,  training,  and  employment  services 

Inflation 

The  general  or  overall  upward  movement  of  prices  or  the 
price  level 

Interagency  agreement 

An  agreement  between  two  or  more  government  agencies 

Internal  labor  market 

That  labor  market  within  an  industry 

Institutional  program 

A  training  program  in  an  educational  institution  as  differ- 
entiated from  an  apprenticeship  or  on-the-job  training 

Job  Corps 

A  program  of  education  and  training  for  disadvantaged 
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high  school  dropouts  to  build  them  into  self-respecting, 
productive  citizens 

Job  evaluation 

The  process  of  dividing  a  job  into  its  major  components 
to  enable  analysis  for  the  purpose  of  establishing  rates 
of  pay  and  traifiing 

Journeyman 

A  craftsman  qualified  to  function  in  a  trade  without  su- 
pervision 

Junior  college 

Two-year,  post-secondary  colleges  with  the  main  purpose 
of  preparing  people  to  go  on  to  a  four-year  college  pro- 
gram 

Labor  market 

The  geographical  area  within  which  most  workers  are  se 
cured.  For  some  occupations,  this  may  be  a  given  com- 
munity, while  for  others,  it  may  be  nationwide. 

Labor  unions 

Organizations  of  workers  for  the  purpose  of  representing 
them  in  bargaining  with  private  employers  or  government 

Liberal  education 

Education  in  the  arts-literature,  philosophy,  languages, 
history— as  compared  with  professional  or  technical  sub- 
jects 

Macro-manpower  planning 

That  manpower  planning  associated  with  macro-econom- 
ic planning,  which  generally  involves  full  employment  of 
human  resources  of  manpower 

Manpower 

Productive  human  beings 

Manpower  Administration 

The  agency  within  the  Department  of  Labor  with  the 
primary  responsibility  for  administering  manpower  pro- 
grams 

Manpower  advisory  committees 

Federal  committees  at  the  regional  and  national  levels 
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created  to  advise  Department  of  Labor  and  Department 
of  Health,  Education  and  Welfare  officials  on  manpovA/er 
problems  and  programs 

Manpower  coordinating  councils 

Federal  councils  of  federal  officials  from  various  agencies 
at  the  national  and  regional  levels  to  coordinate  federal 
manpower  programs 

Manpower  Development  and  Training  Act  (MDTA) 

The  federal  legislation  of  1962,  first  designed  to  retrain 
persons  with  obsolete  skills,  redirected  to  include  youth 
and  then  to  emphasise  training  for  the  disadvantaged 

Manpower  planning 

Planning  for  the  optimal  development  and  use  of  man- 
power 

Manpower  planning  councils 

Councils  at  local  and  state  levels,  representing  a  cross 
section  of  the  community,  including  elected  and  ap- 
pointed officials,  clients,  business  and  labor  represen- 
tatives, to  plan  manpower  activities  for  optimum  effec- 
tiveness 

Manpower  revolution 

The  period  of  the  1960s  in  which  technological  changes 
and  problems  became  apparent,  producing  a  series  of  cor- 
rective manpower  programs 

Master's  degree 

A  collegiate  degree  usually  requiring  one  to  two  ytjars  of 
work  beyond  the  bachelor's  degree 

Micro-manpower  planning 

That  manpower  planning  involved  in  meeting  the  man- 
power needs  of  a  particular  company,  agency  or  industry 

Minorities 

Refers  to  those  ethnic  groups  in  a  minority  who  experi- 
ence special  problems  of  assimilation  into  the  dominant 
culture 
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Monitor 

The  day-to-day  evaluation  of  a  program's  movement  to 
ward  achieving  certain  goals 

National  Alliance  of  Businessmen— Job  Opportunities  in  the 
Business  Sector  (NAB-JOBS) 

An  organization  of  businessmen  with  the  purpose  of  giv 
ing  jobs  to  disadvantaged  people  ,  the  extra  training  costs 
involved  being  reimbursable  from  the  federal  government 

National  manpower  program  planning 

That  manpower  planning  involved  in  meeting  specific  na- 
tional needs,  i.e.,  pollution,  disadvantaged,  shortage  of 
science  skills,  etc. 

Neighborhood  Youth  Corps  (NYC) 

A  federally  funded  program  to  give  jobs  to  youth  16  to 
22,  enabling  them  to  stiy  in  schoo'  or  return  after  drop- 
ping out 

Occupational  cluster 

A  grouping  of  closely  related  skills  or  occupations  having 
a  common  core  of  skills  and/or  learning 

On-the-job  training  (OJT) 

The  usually  informal  training  that  is  a  part  of  learning  a 
job  as  compared  with  classroom  and  apprenticeship  pro- 
grams 

Open  entry 

The  admission  of  students  regardless  of  educational  back- 
ground taking  them  as  far  as  they  are  capable  and  desire 

Operation  Mainstream 

A  federal  GEO  work-relief  program  for  older,  near  un- 
employable workers 

Operator 

One  who  operates  equipment  in  the  workplace 
Outreach 

Reaching  out  into  the  community,  offering  services  to 
clients  rather  than  waiting  for  clients  to  come  into  an 
office 
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Placement 

The  placing  of  a  person  on  a  job  by  an  educational  or 
employment  agency 

Pollutioti 

A  condition  created  by  the  presence  of  harmful  or  objec- 
tionable material  in  water 

Port  of  entry 

The  place  where  a  person  enters 

Productivity 

The  output  per  unit  of  input,  usually  per  person  or  per 
man-hour 

Professional 

One  who  works  in  any  profession  suc!i  as  law,  medicine, 
engineering,  teaching,  etc.,  im'plying  training  at  the  four 
year  coliege  level 

Programmed  learning 

A  planned  system  program  for  learning  a  subject  usually 
of  Ihe  self-instruction  variety 

Projections 

Using  current  statistics,  determining  future  statistics  from 
the  trends  they  establish 

Promotion 

The  movement  up  an  occupational  ladder 

Public  employment 

Employment  with  a  government  agency 

Public  Employment  Program  (PEP) 

The  temporary  program  established  by  the  Emergency 
Employment  Act  of  1971  to  subsidize  jobs  in  the  public 
sector  of  the  local  and  state  levels  of  unemployed  and 
underemployed  persons 

Public  service  careers 

A  permanent  federal  program  to  finance  the  preparation 
of  disadvantaged  persons  for  careers  in  the  public  service 
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Referrals 

Those  persons  referred  to  an  agency  or  employer  for  ser 
vice  or  ennployment 

Regional 

Generally  refers  to  the  geographical  area  covered  by  sev- 
eral states 

Relocation 

The  process  of  moving,  usually  from  an  area  of  labor 
surplus  to  an  area  of  labor  shortage 

Revenue  sharing 

The  granting  of  a  block  of  money  for  generalized  pur- 
poses and  with  few  guidelines 

Salary 

Payment  by  the  week,  month,  or  year 

Secondary  education 

Education  in  the  7th  through  12th  grades 

Skilled  worker-craftsman 

A  worker  who  has  learned  a  craft  or  trade 

Skills  Center 

Centers  set  up  under  MDTA  to  give  disadvantaged  people 
the  opportunity  to  develop  a  skill  and  basic  education 

Special  impact 

Areas  especially  hard  hit  by  military  bases  from  which 
large  numbers  of  students  enter  the  school  system,  but 
the  residents  pay  no  property  tax  to  support  the  schools 

Subprofessionals— para  professionals 

Persons  trained  to  perform  work  to  assist  professionals 
but  requiring  less  than  baccalaureate  education  and  train- 
ing 

Technical  college 

A  post-high  school  educational  institution  which  prepares 
technicians  in  relatively  narrow  occupational  areas 

Technician 

A  person  trained  to  perform  complRX  or  technical  jobs 
requiring  less  than  bachelor's  degree  work  or  itc  equivalent 
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Techno'  iv 

Tl     method  of  performing  a  series  of  of^erations 

Terminations ^"lumber  of  people  who  discontinue  their  env 
ployment  within  the  preceding  year  for  a  particular  oc 
cupation 

Death  ^nd  retirement  rate— total  number  who  died  or  re- 
tired divided  by  total  number  of  separations 

Death  and  retirements-total  number  of  people  within  a 
wastewater  treatment  plant  terminated  because  of 
death  or  retirement 

Discharge-number  of  people  released  from  employment 
because  of  unsatisfactory  performance 

Discharge  rate-the  number  of  discharges  divided  by  num- 
ber of  terminations 

Quit  rate-total  number  of  Cjuits  divided  by  total  number 
of  separations 

Quits-number  of  people  who  voluntarily  terminated 
their  employmen  t  within  the  wastewater  treatment 
plant 

Separation  rate- total  number  of  separations  divided  by 

the  total  number  of  terminations 
Separations-number  of  people  who  discontinued  their 

employment  within  a  state's  system  of  wastewater 

treatment  plant 
Termination  rate-total  terminations  divided  by  full-time 

employment 

Transfers  out— number  of  people  who  terminated  their 
employment  within  a  given  occupation  in  a  waste- 
water treatment  plant  in  order  to  obtain  employment 
either  in  some  other  occupation  within  the  same  or 
alternative  waste  facility 

Transfer  out  rate-~total  number  of  transfers  out  divided 
by  total  number  of  terminations 

Tight  labor  market 

A  condition  in  the  labor  market  in  which  there  is  a  short- 
age of  workers  to  meet  existing  demand,  creating  good 
job  opportunities  and  rising  wage  levels 

Training 

The  development  of  vocational  skills 


ERLC 


Training  grant 

The  awarding  of  money  by  a  qovornment  aqoncy  to  ostai)- 
lish  a  training  program 

Transfer 

The  lateral  mov^nnent  of  a  person  from  department  to 
department  or  plant  to  plant 

Turnover 

The  change  of  personnel 

Typology 

The  differentiation  of  various  types  of  activity 

Undergraduate  training  or  education 

The  training  or  education  in  college  up  to  and  including  a 
bachelor's  degree 

Unemployment 

Being  without  a  job  but  in  the  process  of  looking  for  one 

Unemployment  compensation 

Compensation  paid  to  workers  by  the  government  during 
periods  of  unemployment 

Updating 

Bringing  skills  up  to  date  with  the  latest  technology 

Upgrading 

The  improvement  of  job  skills 

Vocational  education 

The  preparation  of  an  individual  for  a  vocation,  usually 
requii  ing  manual  skills 

Vocational  rehabilitation 

Making  people  employable  through  the  reduction  or  elim- 
ination of  physical,  mental  or  social  problems 

Wages 

Payment  by  the  hour 
Water  quality 

The  chemical,  physical,  and  biological  characteristics  of 
water  with  respect  to  its  suitability  for  a  particular  use. 
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Thf*  Some  water  may  be  of  good  quality  for  one  use  and 
bad  for  another,  depending  upon  its  characteristics  and 
the  rtx]uiremenls  for  the  particular  use. 

Water  standards 

Definitions  of  water  quality  established  as  a  basis  for  con 
tro!  for  various  water  use  classifications 

Water  use 

A  systenn  of  classifying  utilization  of  waters  in  natural 
watercourses  for  such  purposes  as  potable  water  supply, 
rv^creation  and  bathing,  fish  culture,  industrial  water, 
waste  assimilation,  transportation,  and  power  produc- 
tion 

White-collar  occupations 

Those  occupations  requiring  a  substantial  amount  oi 
communicative  skill  and  involving  substantial  mental  ar- 
tivity 

Work  Incentive  (WIN) 

A  federally  financed  program  for  welfare  recipients  who 
are  able  to  work  in  which  extra  compensation  is  provided 
them  as  an  incentive  to  register  for  employment  and  edu- 
cational/training programs. 

Youth  opportunity  centers 

Centers  established  specifically  to  aid  youth  in  the  devel- 
opment of  job  skills  and  the  acquisition  of  job  opportuni- 
ties 
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Page  1 

INCREASING  THE  VOCATIONAL  AWARENESS  OF  PR.IMARY  SCHOOL  CHILDREN 

Background 

Preparing  yoiingsters  for  the  World  of  V/ork  is  to  be  a  major  goal  of  the  Pleasant 
Hill  School  District.    A  satisfactory  and  rewarding  vocational  adjustment  holds  high 
priority  in  our  technologically  oriented  society.    The  concept  of  career  awareness 
must  be  developed  at  an  early  age  and  hence  must  be  included  \d.thin  the  primary  school 
curriculum.    The  role  and  responsibility  of  the  primary  teacher  in  fostering  the  de- 
velopment of  vocational  awareness  shall  be  of  great  importance. 

A  I96S  study  reports  approximately  two  and  a  half  million  students  are  graduated 
annually  from  American  high  schools.    Of  these^         continue  their  education  at  insti- 
tutions of  higher  learning.    However,  only  about  one  half  of  this  group  conpletes 
their  training.    About  1,175^000  young  men  and  women  terminate  their  formal  education 
with  high  school  graduation.    In  addition^  another  100,000  drop  out  each  year  before 
completing  high  school.    Therefore,  over  two  million  students  terminate  their  edu- 
cation at  the  12th  grade  level,  or  earlier.    Only  some  U00,000  of  these  students  have 
had  some  vocational  training  in  high  school.    The  remaining  1.5  inillion  leave  school 
with  little  or  no  skills  and  the  labor  market  offers  few  opportunities  for  these  un- 
skilled workers. 

In  spite  of  the  importance    of  woric  to  the  nation  and  to  the  individual,  today 
we  find  a  large  percentage  of  our  young  people  preparing  unrealistically  due  to  their 
preference  for  the  more  glamorous  professional  or  "status"  jobs.    This  is  shown  by 
investigations  that  have  statistically  demonstrated  discrepancies  between  the  occu- 
pational distribution  of  our  existing  enqoloyed  population.    Only  twelve  in  every  one 
hundred  individixals  in  the  average  community  vail  find  their  occtpational  futures  in 
medicine,  law^  teaching,  nursing,  dietetics,  engineering,  or  the  other  professions. 
Parents  mxxat  come  to  realize  that  over  eighty  percent  of  the  young  people  entering 
the  labor  market  will  be  needed  in  occtpations  other  than  the  professions.  While 
particular  prestige  has  been  attached  to  education  for  the  professions,  other  equally 
inportant  vocations  have  been  given  lower  priority  and  less  attention.    Such  insights 
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as  these  should  induce  us,  as  educators,  to  provide  educational  programs  which  vail 
foster  a  broadened  understanding  of  work  related  to  indi"vidual  interest  and  the  po- 
tential skills  of  all  the  students. 

Making  career  decisions  is  not  an  objective  at  an  early  stage  of  a  child's  life 
The  primary  school  child  may  make  what  are  commonly  termed  as  "tentative  choices" 
which  will  help  to  motivate  him  in  attaining  desired  learning.    The  exploration  of 
such  "tentative''  career  choices  provides  a  climate  in  x^ich  the  school  may  help  him 
to  expand  his  appreciation  of  his  total  personality  and  the  t^rorld  in  which  he  lives. 
This  e^q^loration  of  "tentative"  career  choices  is  related  to  the  development  of  self- 
concept  and  identity. 

Teachers  have  long  been  alert  to  the  need  to  introduce  the  ''world  of  work"  as 
an  integral  part  of  all  areas  of  learning  in  the  early  school  years.    Their  concern 
for  relevancy  of  school  to  life  gives  this  practice  high  priority  and  is  usually  ex 
pressed  during  the  early  school  years  through  the  exploration  of  "community  helpers" 
It  is  generally  in  this  setting  that  career  awareness  emerges  as  a  part  of  the  child 
knowledge. 

A  review  of  early-school  approaches  aimed  at  enhancing  "vocational  awareness" 
as  presented  in  occi:pational  literature,  texts,  references,  audio-visual  aids, 
community  helpers  studies,  reveals  that  the  emphasis  is  too  frequently  placed  on  the 
"informational"  aspect  only.    This  technique  represents  too  narrox^  a  base  from  which 
students  may  become  knowledgeable  about  the  function  of  x^ork  in  our  society  and  spe- 
cifically their  prospects  in  becoming  productive  members. 

A  program  attuned  to  the  career  awareness  of  students  extending  from  kinder- 
garten to  adult,  should  address  itself  to  broader,  more  comprehensive  objectives- 
not  just  informational  services.  These  may  be  expressed  in  the  following  iianner: 
To  provide  students : 

.    With  a  foundation  for  wholesome  attitudes  regarding  the  worth  and  the 
ftinction  of  man's  work  in  our  society. 
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.    With  an  understanding  of  the  world  of  vjork  that  vrould  contribute  in  a 
constructi-ve  way  to  the  development  of  each  one^s  self-image  as  a  pro- 
ductive member  of  society. 

.    With  an  opportunity  to  develop  a  self-understanda^ng  as  an  awareness  of  their 
personal  responsibility  for  making  their  own  decisions, 

.    With  an  opportunity  to  develop  attitudes  of  respeco  and  appreciation  toward 
workers  in  all  fields  and  in  all  levels  of  work. 

.    VJith  an  understanding  of  their  developing  personal  interests^  attitudes, 
aptitudes,  abilities,  and  skills,  as  they  relate  to  future  career  decisions. 

•  With  an  understanding  of  the  broad  range  of  occipations  open  to  them  through 
education. 

To  carry  out  these  e^q^ressed  objectives,  changes  are  required  in  teaching  style, 
instructional  methodology,  and  utilization  of  classroom  materials. 

If  we  are  to  help  teachers  make  significant  "judgements"  pertaiining  to  a  stu- 
dent's career  awareness,  we  must  find  answers  to  the  following  questions* 

.    What  type  of  experiences  should  the  teacher  provide  in  an  effort  to  enhance 
career  awareness? 

•  What  might  be  used  that  may    help  him  assess  the  student «s  potential  pro- 
gress and  needs  in  the  growth  of  career  awareness? 

.    How  does  a  teacher  determine  the  level  of  a  student's  vocational  aviareness 

and  how  much  progress  has  taken  place? 
.    How  can  he  determine  whether  his  response  is  appropriate  for  his  age  and 

ability. 

.    How  can  he  e-^a3.uate  the  effectiveness  of  his  efforts  over  the  years? 

A  necessary  first  step  is  to  develop  a  workable  "model"  of  career  awareness 
that  might  be  readily  applicable  to  the  classj^oom.    Such  a  guide  placed  in  the 
teachor's  hands  should  open  the  door  to  e:q)loration  and  experimentation  that  could 
lead  to  meaningful  research.    Only  through  classroom  research  can  such  significant 
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questions  be  answered.  The  folloidng  guide  has  been  prepared  by  teachers  for  teachers 
to  acconplish  this  meaningful  purpose. 

Setting 

The  Pleasant  Hill  School  District  is  located  in  the  southern  tip  of  the 
Willamette  Valley,    just  a  ten  minute  di±ve  from  Eugene,  Oregon.    The  district  covers 
an  area  of  113  square  miles,  m.th  an  estimated  population  of  5CC0  persons.  The 
majority  of  the  populace  either  drives  into  Eugene  for  employment  or  works  in  the 
forest  product  industry  in  Oakridge  or  the  Cascade  Range  of  mountains  east  o.f  the 
school  district.    The  school  district  does  not  have  monetary  income  for  budget  pur- 
poses through  industry  but  depends  almost  entirely  vpon  local  property  taxes  for 
STjpport. 

The  educational  system  of  the  district  follot^s  a  3-3-2-1;  plan  with  a  total  of 
lUOO  students  and  81  certified  staff  members  involved.    It  is  the  belief  of  the  dis- 
trict that  the  development  of  a  person's  perceptions  of  himself  in  a  career  role  is 
a  continuing  process  which  requires  constant  focus  on  relevant  experiences  through- 
out his  entire  life.    The  intent  of  this  project  is  to  develop  or  enhance  teaching 
techniques  and  obtain  related  media  for  e^qjanding  the  career  ax^areness  of  the 
Pleasant  Hill  Primary  School  children.    Enphasis  of  the  project  will  be  placed  on 
teacher  inservice,  occi?3ational  at^areness  and  the  relationship  between  skills  learned 
at  school  and  skill  requirement  in  occi;53ations. 

The  project  will  be  directed  toward  the  primary  school  children  of  the  Pleasant 
Hill  School  District,    grades  1-3. 
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Trent  Primary  School 


Don  Brumfield^  Principal 

13  teachers 

1  librarian 

h  remedial  reading 

h  time  counselor 

1  full  time  music 


Grade  1  105  students 
Grade  2  105  students 
Grade  3     105  students 


This  project  i^rill  be  directly  and  indirectly  connected  to  the  present  ii-12 
career  education  program  of  the  Pleasant  Hill  Elementary  School,  the  Pleasant  Hill 
Junior  High  School,  and  the  Pleasant  Hill  High  School  to  pro-vide  a  sequential  career 
education  program  ivith  a  o^finite  scope  and  sequence. 


The  guide  is  confined  to  the  Primary  school,  grades  one,  two,  and  three.  The 
central  theme  of  increasing  the  career  awareness  of  primary  school  children  places 
the  spotlight  on  occupations  associated  with  all  of  the  -various  areas  of  the  curri- 
culum for  the    entire  year^ 

The  study  of  careers/occupations  is  not  confined  to  the  ser-vice  or  professional 
occi?>ations  but  attempts  to  explore  many  of  the  occtpations  associated  with  any 
gi-ven    area  traditionally  taught  in  the  primary  school.    The  skilled  &nd  semi-skilled 
occiqDations  are  treated  iiith  equal  emphasis  as  the  service  or  professional  careers. 
An  atteirpt  has  been  made  to  remove  the  stereotype  picture  of  occupations  typically 
found  in  social  studies  units,  i.e^.,  the  father  going  off  to  the  office  in  a  busi- 
ness suit  with  a  briefcase  in  his  hand  while  mother  remains  home  with  the  children 
in  a  middle  class  home. 


Parameters  of  Guid^ 
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Procedure  for  Guide  Use 

The  teacher  guide,  Increasing  the  Career  Awareness  of  Primary  School  Children^ 
is  divided  into  seven  categories:    (l)  grade  level    (2)  subject  matter    (3)  unit  of 
instruction    (h)  concepts    (5)  behavioral  objectives    (6)  suggested  activities,  and 
(7)  suggested  materials  and  resources, 

The  grade  level,  subject  matter,  and  units  of  instruction  refer  to:    the  grade 
level  the  m?.terial  is  to  be  taught  i.e.,  grade  1,    the  subject  area  under  consider- 
ation, i.e..  Social  Studies,    the  unit  of  instruction  td.thin  the  particular  subject 
area,  i.e.,  map  skills. 

The  concepts  to  be  developed  came  from  an  investigation  of  material  presently 
being  taught  at  each  grade  level  by  subject  matter.  Inasmuch  as  no  known  list  of 
concepts  is  available  for  use,  a  sequented,  developmental  list  of  concepts  was  ob- 
tained through  a  study  of  curriculum  subject  matter.  This  was  done  to  assist  stu- 
dents in  comprehending  the  relationship  between  skills  learned  at  school  and  skill 
requirements  in  occtpations  regardless  of  the  occupations  they  might  enter  in  later 
life. 

The  bahavioral  objectives  are  the  immediate  expectations  a  teacher  iri.ll  ey:pect 
upon  the  conpletion  of  the  unit  of  study.    Short  range  evaluations  Kill  be  based 
upon  these  results. 

The  activities  section  is  a  culmination  of  suggestions  found  in  the  local 
school  district  curriculum  guide,  curriculum  guides  from  other  school  districts, 
occTipational  guidance  literature,  and  discussions  id.th  primary  teachers. 

The  materials  and  resources  suggested  to  accoirpany  each  activity  are  a  com- 
pilation of  available  materials  and/or  resources  found  in  (l)  primary  classroom, 
(2)  primary  library    (3)  Intermediate  Education  District  Instructional  Resource 
Center    (I;)  review  of  publisher's  list  of  commercial  materials    (5)  Lane  Community 
College  and  University  of  Oregon  resource  personnel  and  (6)  citizens  in  the  local 
community. 
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G^ade 1  Subject :         Language  Arts        Unit ;        Speech  and  Drama  


I.    CONCEPT:    Jobs  use  speech  and  drama. 


Learning  Activities; 

Materials  and  Resources: 

1.    Speech  therapist  vdll  visit  and  explain 
her  work  and  correct  speaking  habits. 

1.    School  Speech  Therapist 

2.  The  drama  department  from  Pleasant  Hill 
High  School  will  visit  and  show  use  and 
working  of  puppets. 

3^    Each  child  will  make  a  puppet  x^hich  is 

resembling  an  occipational  worker  who  uses 
speech;    they  idll  give  a  play  to  the  other 
rooms. 

U.    Have  a  pantominist  visit;    hold  assembly 
for  all  grades. 

5*    Have  librarian  visit  and  demonstrate  the 
art  of  story  telling. 


Evaluation  Activities: 


2.    Drama  Department 


U.    Charge  $35-00 
Carol  Thibeau 

5-  Librarian 


$Uo.oo 


1.  The  child  will  draw  a  picture  of  two 
occupations  using  Speech  and/or  Drama. 


ERIC 
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Subject;        Social  Studies        Unit;        School  Orientation 


I. 


CONCEPT;    Many  people  work  in  our  school. 

Objective;    Students  can  verbalize  the  role  of  five  school  employees. 


learning  Activities ; 

1.  Take  students  on  a  tour  of  school 
buildings  to  look  for  places  where  people 
work  and  also  to  look  for  as  many  workers 
as  possible. 

a .  office 

b.  health  room 

c.  kitchen  (volunteer  mothers) 

d.  library 

e.  speech  room 

f.  janitor's  work  room 

g.  playground 

h.  other  clas6^room 

i.  bus  driver 

2.  Draw  pictures  of  three  school  workers,  as 
teacher  writes  down  child's  description. 

3*  Charades. 

U.    Discuss  t^hich  jobs    take  a  lot  of  training 
and  ones  involving  special  training. 

5.  Child  have  the  responsibility  of  custodial 
job  for  one  week, 

6.  Tour  bus  garage. 


Materials  and  Resources: 

Resource  Person: 

1.    School  personnel 

Bus  driver  -  Mrs,  DiUey 


Study  Prints: 

#17    School  Safety 

School  Friends  and  Helpers 

PS  6600  hh 


Evaluation  Activities: 

1.  The  child  can  draw  a  picture  of  five 
people  working  at  school,  and/or 

2.  The  child  can  verbalize  orally  the  jobs 
of  five  school  employees. 
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Grader         1        Subject;        Social  Studies        Unit:        2,  Family 


I .    CONCEPT :    An  '^occupation"  or  "career^^  is  that  work  which  one  selects  as  a  means 
of  earning  money ^  or  maintaining  a  family!    '   """"     '  . 

Objective:    The  child  can  tell  the  role  of  the  mother  in  or  out  cf  the  home> 


Learning  Activities; 

1.    Roles  mothers  play: 

OccTjpations 
Cooking 
Shopping 


Repairing 
Sewing 

Hair  dresser 
Nurse 


2.  Paste  picture  onto  board  and  cut  into 
puzzle. 

3.  Write  recipe  of  a  lunch s    make  the  lunch j 
trace  how  the  ingredients  are  purchased, 
(related  to  math) 

U.    Child  close  eyes  -  make  picture  of  one  job 
that  is  done  in  the  home.    Make  bulletin 
board  display. 

5.  Point  to  various  displayed  pictures;  child 
decides  what  person  in  the  home  does  the 
work J    label  the  picture  with  the  name  of 
the  worker. 

6.  Riddles  about  the  jobs  around  the  house. 
?•    Seamstress  visit* 


Svaluation  Activities; 

1.    The  child  can  draw  and/or  verbalize  as 
mny  jobs  as  he  can  that  the  mother  does 
in  or  out  of  the  home. 


Materials  and  Resources: 

Peabody  Kits 

lesson  5    -  Activity  1 

Lesson  9    -  Activity  1*3 

Lesson  10  -  Activity  2,3 

Resource 

1,    Seamstress  -  mothers 
Home  Ec.  teacher* 


Cook 


Films: 

"Our  Family  Works  Together" 

-   MA  6208  02 
"The  Busy  Bee"    Sound- filmstrip 
FR  7002  90 

"FaJnily  Teamwork  and  You" 
MB  5901  28 

"My  Mother  is  the  Most  Beautiful 
Woman  in  the  World" 
MA  7001  77 

"Family  at  Work  and  Play" 

SP   -  PS  6600  hS 

"Families  and  Jobs"  Resa  Earns 

Her  Dime 

MA  700li  02 
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Social  Studies        Unit;  2 a.  Family 
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!•    CONCEPT:    An  ^'occupation"  or  >'career<V  is  that  work  which  cge  selects  as  a  means 
of  earning  money*  '  '  *~ — *  '  ~ 


Objective:    E^;ory  child  cm  identify  his  father »s  "occupation"  or  "career", 


Learning  Acti-vities; 

1«    Riddles  about  occupations  that  the  fathers 
of  the  students  are  presently  in. 

2.    Pantomine  Workers  from  Peabody, 


3.    Find  or  draw  pictures  exerrplifying  fathers 
occupation  J    display  on  bulletin  board. 
Match  titles  to  pictures, 

U.    Bring  in  actual  tools  a  father  uses. 

5*    Make  worksheet  which  matches  uniform 
to  worker J    hat  to  worker;    tool  to 
worker. 

6.    Visits  from  interesting  fathers  and  v:hat 
they  do. 


7.    Use  alphabet  letters  to  think  of  a  worker 
beginning  with  each  letter. 


Evaluation  Acti-vities; 

1.  The  child  will  be  ab3e  to  describe  orally 
the  work  his  father  does  for  a  living. 

2.  Name  his  father's  occupation. 


Mate.rials  and  Resources 


Peabody  Kit 
2 


Lesson  5  - 
Lesson  6  - 
Lesson  6  - 
Lesson  35  - 
Lesson  779- 


Acti-vity  2 
Activity  2 
Activity  3 
Activity  2 
Activity  3 


Films : 

"Knds  Grow  Up" 
MA  7200  ho 
"The  Thinking  Book" 
MA  7101  9$ 


Resource  person: 
Fathers 

School  personnel 
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^ '  _  _     Subject ;         Social  Studies        ^,Unit :    2b >  Family 


1 .    CONCEPT :    To  know  the  x-iays  foods  are  produced,  prepared,  marketed^  and  consumed* 


Objective:    The  child  can  list,  or  draw,  one  occupation  involved  in  the  handling 


01^  nilk* 

Learning  Activities: 

Materials  and  Resources: 

Visit  a  dairy;  creamery. 

1.    Medo-Land  Dairy  3U$-2371 

2. 

Trace  production  of  milk  and  paint  a  mural 
of  steps  from  cow  to  table. 

Make  experience  chart* 

Make  butter. 

U.    Lochmead  Dairy 

Junction  City  998-8$UU 
(complete  processing) 

Evaluative  Activities: 

Study  Prints 

1. 

The  child  vjill  list  orally,  or  by  drawing 
a  picture,  one  occupation  involved  in  the 
handling  of  milk. 

Dairy  Helpers 

PS  6i?01>  81 

Dairy  Helpers  #7 

Films : 

The  Cow 
MA  bbl2  72 

How  Milk  is  Processed 

ML  b901  U9 

Dairy  Cox^r 

ML  5901  11 

How  a  CoxiT  is  Milked 

ML  5901  10 

How  Milk  Comes  To  Us 

ML  t)901  OB 

Milk 

MA  &20U  18 
Butter  Making  Kit 

daTtoOo 
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-        1        Subject ;        Social  Studies        Unit ;        2c.  Family 


I.    CX)NCEPT:       Many  people  work  on  building  a  home. 


Objective :    Learners  can  name  three  important  people  in  a  construction 
(Ij  carpenter    (2}  cement  t/ruck  driYer    { 3}    plumber  (^^^ 


unit, 
err 


Learning  Activities ; 

1.    Pictures  and  discussion  of  various  types  of 
shelter • 


2.    Construct  model  of  own  home  by  paper  folding, 
milk  cartons,  blocks. 

3-    Visit  local  unit  being  built  and  observe  all 
workers  involved. 

U.    Ask  student  to  bring  from  home  some  of  the 
common  tools  used  in  the  home. 

a.  hammer  and  nails 

b.  screw  drivers  and  screws 

c.  pliers  and  wrenches 

d.  hand  drill  and  wooden  bits 

e.  can  opener 

f  %    electric  or  play  iron 

broom 
b.  mop 

i.    portable  vacuum  cleaner 


^    Materials  and  Regources: 
Peabcdy: 

1.  Breeden  Brothers 
Jim  McKee  -  speak  on  trailer 
houses. 

2.  Carpenter  visit 


Hold  yjp  and  ask  this  question: 

1.  What  is  this? 

2.  Who  uses  this? 


Films: 

Pipes  In  The  House 

MA  6220  65 

We  Live  in  a  Trailer 

MA  670U  0^ 

Let's  Build  a  Home 

MA  6220  6b 

House  Ahead 

MA  tl02  06 

Building  A  House 

MB  6563  Ih  

New  House-Where  it  Comes  From 
MA  6300  52   


Evaluative  Activities; 

1.    The  child  i^ill  list  orally,  in  writing, 
or  by  drawing,  three  occupations  involved 
xn  the  construction  of  a  home. 


ERIC 
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Grade :  1        Subject ;         Social  Studies        Unit ;       2d«    Family  ^   


I.    CX3NCEPT:    Many  people  are  involved  in  clothing  construction.  

Objective:    The  child  can  list  one  job  involved  in  the  construction  of  clothing. 


1. 


Learning  Activities; 

Trace  clothing  production  from  cow  hide  to 
selling  of  a  coat. 


2.    Visit  tannery. 

3«    Visit  weaver  and/or  Jean's  Knitting  Center. 

U.    Riddles  -  children  cai)  write  and  say  verbally 
as  test  in  who  prepared  the  piece  of  clothing. 
Exainple: 

"It  keeps  you  warm.  You  wear  it  over  clothes. 
It  is  a  ^   (coat) 

Demonstration  of  spinning  wheel. 

6.  Demonstration  on  loom. 

7.  Models  of  kinds  of  clothing. 

8.  Visit  &^bric  store  and  make  a  book  featuring 
clothes  x'oz  work,  hot  and  cold  x-feather,  and 
people  involved. 


Evaluative  Activities; 

1.    The  child  can  list  orally,  in  writing,  or 
by  illustrating,  one  job  involved  in 
clothing  construction. 


Matejj^ils  and  Resources: 

1.  Tandy  Leather craft 
Ralph's  Leather  Tailors 
Shoe  Repairman 

2.  Leather  Goods  -  McPhearson 

3.  Serenity  Weavers  3U5-06U3 
Eugene,  Orego.i 


Films; 

How  Clothing  Is  Made 
MB  7003  U6 
George's  New  Suit 
MA  6300  50 

Cloth  -  Fiber  to  Fabric 

MB  7003  20  ~ 

Clothes  We  Wear 

MA  5501  05 

Clothing 

MA  520U  09 


Peabody  Kit 
Lesson  20  - 


Activity  3  -  U 
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Grade;         1        Subject;         Social  Studies        Unit;       2e.  Family 


I.    CONCEPT:    There  are  many  kinds  of  uork  people  do  in  the  home.  

Objective:    The  child  can  name  his  present  career  as  that  of  a  student  and  son/ 


daughter • 


2. 


ERLC 


learning  Activities; 

Ask  student  to  try  nevr  task  in  the  home 
they  don't  generally  perforin  for  one  x-xeek. 
Ask  child  one  question: 

a.    Do  you  like  the  new  task? 

Were  you  able  to  do  it  successfully? 
What  did  you  use  or  learn? 
Are  you  tilling  to  try  new  jobs  at  home? 


b. 
c, 
d. 


Teacher  sends  a  letter  home: 

Dear  Parents: 

Your  child  is  learning  about  the  world  of 
work.    V/ill  you  help  him  select  a  task  in  the 
home  which  he  normally  does  not  do  but  x-Jhich 
x^ould  be  helpful  to  the  family? 

Teaoher 


Shox^^  filmstrip  xjhich  relates  to  jobs  in  the 
home.    Discuss  skills  needed  and  list  on  the 
board. 

Cookj^ng  read  recipes 

Shopping  — count  money 

Washing   grouping  clothes  by  color 

Repairing- --using  tools 


Evaluative  Actiiaties ; 

The  child  can  draw  or  describe  his  ox^m 
job  as  a  student  and  son/or  daughter. 


1G57 


Materials  and  Resources; 
Peabody  Kit 

Lesson  10  -  Activity  1 
Lesson  136  -    Activity  1 


Films: 

Allen  Is  My  Brother 
MA  6700  m 

Our  Family  Works  Together 

MA  6208  0^   

What  Do  Fathers  Do 
MA  6220  U7 


Study  Prints; 

Our  Family  at  Work  and  Play 
Filmstrips ; 

Helping  Mother  and  the  Father 
Encyclopedia  Brltannica  #7700 
I'feat  Mothers  Do    SRA  filmstrip 
from  World  of  Work  Series 
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Grade;        1        Subject;        Social  Studies        Unit:_        3.  Holidays 


I.    CONCEPT:    Many  workers  come  to  the  borne. 


1. 


ERIC 


Objective:    Sho^m  a  list  of  workers,  pupils  can  name  service  performed  for  his 
family >    Cpostman^    garbage  F.an^  ~  soldier )  " 


Learrjjng  Activities: 

1.  Role  play  workers  and  their  duty  after  they 
visit, 

a.  postman  -  have  him  visit 

b.  garbage  man  -  have  him  visit 

c.  soldier 

d.  doctor 

e.  neighbor 

f .  paper  boy 

2.  Write  story  about  what  the  x^orker  does. 

Title:    The  Postman 

Illustrate : 

Story  

3.  At  Thanksgiving,  visit  a  turkey  farm. 


U.    At  Christmas,  visit  toy  making  industry. 
Goodvjill  Industries 
Roche  -  dolls 

5»    Mrs.  Brown  visit  on  repair  of  dolls. 
Patty  Keipet. 


Evaluative  Activities; 

The  child  can  role  play  the  service  that 
the  following  people  offer  to  the  family. 

postman 
soldier 
neighbor 
garbage  man 
paper  boy 
doctor 


1G88 


Materials  and  Resoia'ces; 

1.    Garbage  man 
Soldier 


Postman 


3*.    Lorang  Turkey  Farms 
Junction  City,  Oregon 

k*    GoodTcLll  Industries 
Roche  -  Dolls 


5.    Mrs.  Robert  Brown.  Patty 
Keipet 

Filrr"  : 

The  Mailman 

MA  6503  ir* 

A  Corr):nunity  Keeps  House 

HFSyoTTIs 

Dolls  of  Many  Lands 

WjTszijiryr 

study  Prints: 

Holidays  and  {fecial  Occasions 
Colunbus  Day 
PS  571b  70 

Christmas  PS  67I8  77 

Lincoln's  Birthday    PS  6718  79 


PS  6718  80 

 Day   PS  6728  66 

Washington's  Birthday   PS  6718  81 


Thanksgiving 
United  National 


Spring  and  Summer  Holidays  PS  6718  76 
Keep  the  City  Clean  and  Beautiful 
PS  5500  hO 
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Subject :_        Social  Studies        Unit : _      h.  Patriotisn 


I.    CONCEPT:    Develop  attitudes,  knot:ledge.  and  skills  needed  for  effective  employment. 

Objectives:    phild  can  state  the  four  important  characteristics  of  a  good  citizen. 

(1)  be  on  time  (2)  observe  rules    U)  doing  one's  part    (h)  accent"- 

responsibility.  '  ■  —  


Learning  Activities: 

1.    Have  a  pi^pet  show  on  "undesirable  quali- 
ties", then  "desirable  qualities"  of  a  good 
citizen     t:ho  becomes  a  good  worker. 


2.  Films  about  responsibility  of  each 
person  in  a  world  of  work  and  play. 

3.  Guest  speaker  from  either  Army  or  Navy  to 
speak  on  patriotism. 


Evaluative  Activities: 

The  child  will  verbalize  the  four  important 
characteristics  of  a  good  citizen. 


Materials  and  Resources: 

1.  Films: 

Going  to  School  is  Your  Job 
I13~590b  59  ~ 
Ant  and  the  Grasshopper 

M  t)90B  63   ' — 

The  Apple 
MA  7102  0$ 


Resource : 

U.S.  Army  Hecruiting  Services 
U.S.  Wavy  Recrmting  Services 


ERIC 
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Gradp:  1        Subject;         Social  Studies  ^Unit:^  Maps 
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I .    CONCEPT :    People  make  maps  for  safety. 


Objective :    Child  can  follow  the  fire  drill  map  from  the  room  to  point  of  safety > 


Lsarning  Activities; 

1.  Principal  makes  original  map,    E^lain  to 
class  hovr  and  vrhy  he  did  it, 

2.  Draw  map  of  fire  drill  pattern  on  large 
scale,  from  room  to  safe  spot. 


Evaluative  Activities: 

1.  The  child  x/ill  follow  a  simple  map  on  a 
practice  fire  drill  -  getting  the  child 
from  the  room  to  a  point  of  safety. 


Materials  and  Resources: 


1,    Resource  person:  Principal 


FiLn: 

Maps  of  Our  School 


ERLC 


Grade: 


1        Subject:  Social  Studies  Unit: 


Aninals 
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I.    CONCEPT:    Animals  need  the  care  of  people. 


Objecti-ve:    The  learner  can  match  the  workers  to  the  care  animals  need. 


Learning  Activities: 

1.  Have  a  veterinarian  visit  the  classroom, 

2.  Visit  14r.  Powers  Pet  Store, 

3.  Field  trip  to  Portland  Zoo, 
U.    Visit  the  Hi:iniane  Society. 


Have  a  Dog  Groomer  visit. 


Evaluative  Activities: 

1.    The  learner  vJill  cut  and  paste  the  pict\ire 
of  a  x-forker  to  match  the  picture  describing 
his  job. 


^Iater?als  and  Resources; 
Speakers: 

1.  Dr.  Blinkhorn^  Veterinarian 

2,  Donald  Powers 
Films : 

Zoo  Babies  -  Observing 
Things  About  Us 
MA  570U  U5 

Dogs  Don't  Eat  Grapes^ or 

Eg nana s 

MA  7102  93 

Rhythm  in  the  2oo 

MB  6201  50 

Care  of  Pets 

MB  6205  30 

5*    ii-H  Department 
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Grade : 


Subject: 


Science 


Unit: 


Observing 


I.    CONCEPT:    Many  jobs  iise  obser-^ation. 


ERLC 


Objective:    The  child  can  list  two  jobs  using  observation. 


Learning  Activities: 
1.    Visit  paint  and  wallpaper  store. 


2. 


3. 


list  ways  a  teacher  observes  a  child  in 
school  (reading,  health,  behavior}. 

Tour  once  around  the  school  and  virite  up 
their  observation  of  people  using  obser- 
ving* 

Visit  Pleasant  Hill  Gardens  and  have  theni 
explain  hoxir  fruits  and  vegetables  are  se- 
lected by  color 5  texture,  shape  observation, 


5.    Visit  from  VJhite  Dove  on  using  handicrafts 
and  the  importance  of  color,  shape^  texture. 


6.    Visit  from  mother  shoTJing  cake  decorating. 


Evaluative  Activities; 

1.    The  child  can  list  orally,  in  writing,  or 
by  drawing,  two  jobs  using  observation. 


Hate'-j.als  and  Resources : 
I    1.    Wallpaper  and  Paint  Store 


li.    Pleasant  Hill  Gardens 


5.  Tjiite  Dove 
Anna  Dinnel 
615  Ivy  Street 
Junction  City,  Oregon 

6.  Volunteer  mother 
Cake  Decorating 


Films: 
Pigs 

VJhat  Shall  We  Paint? 
MA  67Qlt  iB 
How  little.  How  Big 
MA  6702  20 


rage  2C 

Grade:         1  Subject:         Science  Unit:  Perception  2 


I. 

CONCEPT:   Hary  occ\?)ations  use  perception. 

Ob.v^c^'.L.H  1    xh^  learner  can  list  two  occi^Dations  using  perception. 

Txiar^'a\::f  .Activities: 

Mater  Ills  and  Resources: 

1. 

Ka^se  .    ;oc.A  visit  and  explain  hon  one  uses 
po^c^:l::^n  ot  odor,  taste,  sound. 

1.    Cook  fron  Trader  Lee 
j           L33lie  Mandarin  Foods 

2. 

Have  bai2cl      orchestra  leader  explain  hox^ 
they        perception  of  sound. 

2,    Bond  Leader:    Yix .  IJelch 

3. 

Have  02ie  v.rite  experience  chart  on  how  the  / 
shoe  ir^pairman  has  to  perceive  what  the  old 
shoe  needo  -  shoe  strings,  etc. 

3-    Ralph's  Shoe  Store 

U. 

Play  game;    Pretend  you^re  a  scientist: 
blindfolded  you  xall  taste  the  two  mysu^ry 
powders  • 

Evaluative  Activities : 

Films : 

How  We  Feel  About  Sound 
MA  7100  2^ 

Listening,  looking,  and  Feeling 

m  5506  id 

1.    The  child  vri.ll  list  orally,  in  writing,  or 
by  drawing,  two  occipations  using  perception. 


ERIC 


Grade:         1  Subject; 


Science 


Unit: 


Classifying 


I.    CONCEPT:    I>Iany  occijpations  are  involi?ed  in  classifying. 


Objective:    The  learner  can  name  tiio  occxjpations  involved  in  classification. 


Learning  Activities: 

1.    Visit  library  and  see  hou  the  books  are 
classified. 


2. 


Have  mothers  share  hoxr  the  various  rooms 
have  equipment  and  supplies  pertaining  to 
that  room.    Cut  out  pictures  of  household 
items  and  classify  according  to  use  in  the 
household.    Let  child  pretend  he  is 
mother  or  father >  and  clasBify. 

On  the  visit  to  the  srpermarket,  have  child 
draw  pictures  of  his  three  favorite  foods 
and  observe  how  foods  are  classified  in  the 
store.    Have  child  classify  all  pictures. 

lilhile  at  the  Pet  Store,  observe  how  animals 
are  classified. 


1. 


Evaluative  Activities; 

The  child  will  be  able  to  describe  tvro  jobs 
involved  with  classification,  either  orally, 
in  writing,  or  by  illustrating. 


Materials  and  Resources; 
1.  librarian 


2.  Mother 


3.  Magazines. 

Shop  Rite  Market 


U. •  Little  Ark  Pet  Store 
Eugene,  Oregon 

Films: 

Spring  Brings  Changes 
MA  5703  75 


Gracte?         1        Subject:  Science 


Unit: 


Movement 


rage  22 


I.    CONCEPT:    Many  occiyations  involve  novernent. 


Objective :    The  student  can  name  tvio  occipations  involved  in  movement 


Learning  Activities: 

Materials  aisd  Resources: 

1. 

Visit  the  airport  and  irjake  a  book  covering 

1.    Eugene  Municipal  Airport 

all  people  who  x^rk  lath  airplanes. 

2. 

Make  a  book  which  describes  the  workers 

2.    Railroad  ^■^r>o-^ 

on  a  train. 

::.ugen£j  Oregon 

Have  a  oallerina  visit  eind  e^gilain  body 
movement,  and  how  she  dances  as  her  work. 

Have  Dave  Wilcox  visit  and  tell  how  he 
makes  money  by  playing  football. 


3.    University  of  Oregon  School 
of  Dance 

U.    Dave  Wilcox 


Filyas : 


Evaluative  Activities: 


Dance  Your  Own  Way 
MA  6761  50  


1*    The  child  will  be  able  to  check  the  jobs 
using  movement  as  the  teacher  gives  the 
list  orally  to  the  child. 


Bxanples : 

artist  (no) 

principal  (no) 

football  player  (yes) 

ballerina  (yes) 


ERLC 


Grade: 


Subject: 


Science 


Unit: 


Measurement 


I .    CONCEPT :    Many  people  iise  roeasurement  in  home  and  in  occig^ations, 


Ob Je ctive :    Tfae  student  can  name  two  occi^ations  in^ol^ing  measujreme  n t . 


Learning  Activities: 

!•    Bring  in  a  measuring  device  uDed  by  shoe 
:Saaa25jnsn;    and  decide  bow  they  us$  neasure- 
aient* 

2.  lady  making  drapes;    how  she  uses  measure. 

3.  List  all  the  people    irtio  use  measurement  in 
b\:dlding  a  house. 

U.    Role  play  how  a  child  uses  measurement. 


1. 


Evaluative  Activities; 

The  student  will  list  tv/o  occipations  using 
raeasurementi  either  orally,  by  writing,  or  by 
illustrating* 


materials  and  H^-^ourci^s : 
1.    Halph's  Shoe  Store 


2.  P.T.A.  worker 

3.  Carpenter 


Films: 

Let's  Build  A  House 
Ma  "6^20  66  

Hew  House  ^  IJhere  It  Comes  From 
MA  5300  52  ' 


Grade:         1        5ubJec^;        Math   Unit;         1,  Counting 


I •    COHCEPT :    Many  occtpations  U5€  ccuntiiig . 


Objective:    The  student  can  na^r-  as  many  vayg  as  possible  that  people  use  counting 
in  tfoeir  work.  ^        "  '    '   i  '  " 


Learning  Activities: 

1*    Student  counting:    the  niik;    student  atten- 
dance 5    ice  creaiR  bars. 

2,  Visit  the  library  and  count  the  nxamber  of 
books  they  turned  in  and  the  number  they  have 
o\it.    Librarian  could  explain  this. 

3.  Secretary  of  school  could  talk  to  the  children 
about  how  she  uses  counting  in  her  job. 

List  jobs  at  home  that  involve  countings  Ask 
parent  for  one  new  duty  through  the  week  that 
depends  on  the  child  for  counting* 

5.    Visit  a  local  grocery  store.    Have  store 

keeper  explain  coi^nting  -  how  mucb  was  stored 
on  shelf. 


Evaluative  Activities: 

The  child  can  draw  or  list  orally  the  ways 
people  use  counting  in  their  occupations. 


Materials  and  Resources: 


2.  Librarian 


3.  Secretary 


Films: 


Behind  the  Scenes  at  the 
Stper market  ^ 
MA  6701  03 

iJ'lt^innetic  in  the  Food  Store 
MA    660U  IC 


ERLC 
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1  .      Subject:        Hath  Unit:    2.    Addition  and  Subtraction 


I-    CQSCEPTz    People  use        idea  of  addition  and  subtraction  in  their  work  and  at  noae. 
Objective ;    The  child  can  identify  two  viays  addition  and  subtraction  are  used. 


learning  Activities: 

1.  Game:    "Have  You  Seen  K>  Geese 

Prep:    Pin  a  large  wunber  on  each  child 
in  a  circle • 

Intro:     -  I  will  be  farir^r  and  you  are 
geese •    I  will  go  to  one  and  say,  "Have 
you  seen  my  geese?"    Robert  (#8)  would  say, 
"No,    How  many  have  you?"    I  have  two  more 
than  you.    He  must  find  answer  (2+2)  and 
look  for  the  guy  with  Chase  him  and 

catch  him  before  he  {^h)  gets  back  to  his 
place •    Can  also  use  subtraction. 

2.  Game:  "Postman" 

Prep:    Cut  ten  squares  of  paper  and  number 
1-10.    Cut  many  rectangles  resembling 
envelopes.    On  each  write  en  addition  or 
subtraction  problem  whose  answer  is  be- 
tween 1-10. 

Intro:  Ten  people  are  houses  holding  an 
answer  card.  Mailman  delivers  envelopes 
to  right  house.    (I4+I)  goes  to  (#5). 

3.  Visit  service  station.  Have  attendant 
explain  how  he  has  to  use  addition  and 
subtraction. 


Evaluative  Activities! 


Materials  and  Resources: 

1.    Game:  f^Have  You  Seen  My  Geese" 


2.    Game:  "Postman" 


Films: 

The  Service  Station 
MA  65O6  0^ 

More  and  less 
MA  bB09  83 


1.    The  child  can  draw  or  list  orally,  or  in 
writing,  at  least  two  ways  subtraction 
and  addition  are  used  ia  occvqpations  and 
at  home. 


ERLC 
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Grade;        1  Subject;        Math    Unit :       3-^-3 csuremept  


I.    OOHCEPT:   Measurement  is  used  in  mcy  jobs. 


Ob jectiTre :    Ihe  child  can  list  two  jobs  Uhxch  use  the  ^^asureaent  of  liquids  gnj 


dry  goods. 

learning  Activities: 

Materials  and  Resources: 

Have  a  jnotber  visit  and  tell  bow  she  uses 
cips,  pints,  quarts  in  cooking.  Make 
cookies  or  cake  using  measxires. 

1. 

Volunteer  mother 

On  visit  to  dairy  have  them  explain  pints ^ 
quarts^  gallons. 

2. 

Field  TriDfit 

Dairy  (listed  under  Social 
Studies) 

Vj.sit  Far r ell' 8  Ice  Crpam  Par*lor  to  learn 
use  of  pints  J  quarts^  and  gallons. 

3^ 

Far relics  Ice  Cream  Parlor 
or 

Ho do- Land  Creamery 

Make  Salt  Flour  Dough  usin:^  pints^  quarts, 
etc.    Model  animals  out  of  doTigh. 

Mix  1  pint  salt,  3  qiiarts  flour,  h  T  cooking 
oil,  and  enough  water  to  make  a  soft  dough 
(about  1^5  c\5>s  water).    Add  vegetable  color- 
ing or  powdered  paint.    Store  in  plastic  has 
in  refrigerator. 

Evaluative  Activities: 

The  child  can  lifit  orallv.  in  writinc  or  by 
drawing  a  picture,  occupations  using  the 
loeaourement  of  liquid  and  dry  goods. 

ERIC 
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Grade: 


Subject: 


Math 


Unitt 


h*  Money 


I.    CONCEPT:-  Many  people  use  money  in  occupations. 


Objective:    The  student  can  list  two  people  vjho  use  money  in  their  occijpations 


and  at  home> 

Learning  Activities: 

1.  Visit  Woolworths 

See  how  people  purchase  items  using  money. 
Let  each  child  (?)  purchase  something. 

2.  Third  grade  tell  how  they  make  change  when 
selling  ice  cream. 

3«    First  graders  purchase  milk,  hot  dog,  ham- 
burgers, spaghetti,  pencils,  erasers. 


h 

$ .  Game 


Observe  P.T.A.  ladies  computing  monies 
from  the  above  purchases e    Room  13. 


Prep:    20  2x3  cards.    Paste  on  pictures 
from  magazines,  and  price.    Under  this 
draw  and  label  several  coins  whose  total 
is  more  than  price  of  toy.    On  back  write 
amount  of  change  received. 

Intro:    Work  in  pairs 

Show  to  whole  class 
Two  teams. 


Front 


70 

3?5 

XXX 

change 

100 

Back 


Evaluative  Activities: 


Materials  and  Resources : 


1.    Woolworth's,    Eugene,  Oreg^ 


Trent  P.T.A. 


1. 


The  child  can  draw  pictures  of  two 
occ\5)ations  that  involve  the  use  of 
money  handling. 


Grade : 


1  ^Subject :   Health 
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Unit;      1.    Community  Health   _ 


I .    CONCEP T :    Some  occupations  are  related  to  coimnunity  health. 


Objective:    The  student  con  list  two  occupations 

related  to  community  health. 

Learning  Activities : 

Mat*^.^ials  and  Resources: 

JL  m 

and  those  who  test  it.    Sanitation  people. 

2. 

School  nur.se  visits  and  describes  her  work. 

2.    School  nurse 

3. 

Visit  from  American  Cancer  Society^  Red 
Cross,  and  what  they  do  for  the  community. 

3.    American  Cancer  Society 

u. 

Make  ?  '^cx-/p  book  of  people  vbo  are  in-- 
volvv^d       ;ornmunity  health. 

Visit  l^d-light  Acres  Rest  Home. 
Take  a  toy  they  have  made  by  the  assem- 
bly line  method. 

Evaluative  Activities : 

5.    Twilight  Acres  Rest  Home 

1. 

Draw  a  picture  of    two  people  who  work 
to  make  thj  community  healthy. 

ERIC 
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Grade; 


Subject:  Health 


Unit:      2.    Safe  Living 


I .    CONCEPT :    Many  people  are  helping  to  keep  you  safe . 


Objective:    The  student  can  list  or  name  two  occipations  that  help  keep  us  safe. 


I. 

3. 
I- 
5. 


Learning  Activities: 

Visit  from  policeman  -  for  safety. 

Visit  from  Lane  County  Sheriff's  V/ater 
Search  and  Rescue  Teain. 

Slides  on  Burns  from  doctor  at  University 
of  Oregon. 

See  film  on  bus  safety.    Have  bus  driver 
talk  to  us. 

Interview  teacher's  aides  on  school  safety. 


1. 


Evaluative  Activities; 

The  student  will  draw  as  many  occupations 
as  possible  who  help  keep  us  safe. 


Materials  and  Resources : 

1.  Lane  County  Eljeriff 's  Dept. 

2.  Lane  Cotinty  Sheriff's  Dept, 


3.    University  of  Oregon  Health 
Department. 

U.    Bus  driver 


^.  Teacher's  aides 
Films : 

School  Bus  Safety 
PS  5700  lU 

School  Safety 
P.S.  5700  15 

Safety  on  School  Bus 
MA  5203  53 

Safety  on  Playground 
MB  520U  07  ^ 


ERIC 
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Grade;        1        Subject:        Health  Unit;      3*    Personal  Health 


I.    CONCEPT:    Many  occupations  are  related  to  personal  health. 

'"        ■      '  ■     ■■  .1  » » 1  -  ■■   ■  *   —        ■,  —  -    -  -.1 

Objective :    The  student  can  identify  one  job  related  to  personal  health. 


1. 


Learning  Activities; 

1.  Have  dental  hygienist  visit. 

2.  Visit  dentist;    dravj  picture  of  all  people 
who  x-jork  with  him. 

3«    list  the  basic  food  groups  and  the  people 
who  s\:pply  them. 

Farmer 
Store  clerk 
Baker 

U.    Visit  from  Doctor;  Pharmacist. 

5.  Gymnast  from  University  of  Oregon. 

6.  Visit  from  Dave  Wilcox  on  body  exercise. 

7.  Visit  from  baton  twirlers  in  Trent  on 
body  movement. 


Evaluative  Activities  : 

The  student  will  role  play  one  job  involved 
with  personal  health. 


Materials  and  Resources; 
1-    Lane  Community  College 


U.    University  of  Oregon 

6.  Dave  Wilcox  -  football  player 

7.  li/nn  Porter 

Films: 
Bread 

Eat   Wellj    Grow  Well 
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1  Subject;        Health   Unit:       h.    Mental  Health 


I.    CONCEPT:    Occupations  are  involved  in  mental  health. 


Objectives:    The  child  can  name  one  person  who  is  involved  in  mental  health. 


Learning  Activities: 

Materials  and  Resources: 

Visit  from  School  Nurse 

1.    Marian  Wolfe 

2. 

Visit  from  School  Coimselor 

2.    Richard  D'Emidio 

Evaluative  Activities: 

1. 

Draw  a  picture  of  one  person  who  works  to 

keep  us  happy  and  healthy  in  mind. 

1704 
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Grade;         2        Subject:         Language  Arts        Unit;_      Sr>eaking  Sklllg  


I .    CONCEPT :    Some  occupations     require  good  speakin g  ability. 


Objective :    The  gtudent  can  list  three  occipations  that  use  speatong  skills 


Learning  Actiyitigs; 

1.    Make  puppets  and  put  on  a  play  for  other 
rooms  showing  occupations  that  use  speaking 
skills  in  their  occupations,  (telephone 
operator,  radio  announcer,  T.V.  announcer, 
minister,  teacher,  etc.) 


2. 


i4. 


5. 


1. 


Set      mock  radio  station  -  iise  microphones 
and  have  children  give  weather  reports, 
news  reports,  speeches. 

Use  Tele trainer  telephones  and  be  an  oper- 
ator. 

Field  trip  KPMV/ Radio  Station,  or  KERG 
Radio  Station. 

Visit  KESI  Television  Station. 

Listen  to  a  disc  jockey  and  observe  his 
speech. 


Evaluative  Activitieg: 

The  child  will  list  orally,  in  writing, 
or  by  drawing,  three  ocoipations  that 
use  speaking  skills. 


Mnt^  \als  and  Resources i 


Tape  recorder 

Microphones 

Television 

Tele trainer 


U  Sc  5     Radio  Station 


ERIC 
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Grade : 


Subject: 


Social  Studies/Health 


^Unit:    1.    Community  Helpers 
"v.^o  Help  us  Stay  Healthy, 
A.    Hospital  Workers 


!•    CONCEPT:    There  are  many  jobs  connected  with  the  hospital. 


Objective:    ghovjn  pictures  of  hospital  helpers,  the  student  can  identify  and  tell 
at  least  one  service  performed  by  each,    (i?sntif>  four  J 


Lgarntng  Activities; 

1.  Observe  and  discuss  study  prints,  films, 
and  fi3jnstrips. 

2.  Role  play,    Doctor,    nurse,    lab  tech- 
nician,   X-Ray  technician,    druggist,  and 
other  workers. 

3»    V/rite  stories  about  and  draw  pictures  of 
hospital  workers. 

li.    Read  library  books, 

5.  Play  charades.    Some  members  act  out  and 
rest  of  class  guess. 

6.  Have  children  tell  of  their  experiences 
in  a  hospital. 

7.  Visit  a  hospital.    Sacred  Heart  General 
Hospital  (k-12) 


Evaluative  Activities; 

Show  the  child  pictures  of  hospital  . 
workers  and  lot  him  choose  four  to  iden- 
tify and  t/ell  one  service  performed  by 
each. 


Materials  and  Resources; 

Films ; 

Tbc  F-r-^ital 
iTb"^d5Iu  93 
Community  Hospital 
MA  5701  W 
y;:-:  poet  or 
7003  29 

A]^:-^ :t n 'ie r  Learns  Good  Health 
So?r':'3  The  Germ  Fighter 


Study  Prints; 

Hospital  Helpers 
PS  ^'6505  «3 
lie  Visit  The  Doctor 
FS  H  ^5l  {Trent) 


Grade 


Subject;    Social  Studies /Health      Unit;    1.    Gorununity  Helpers  Who 

Help  Us  Stay  Healthy 


Care  of  Teeth 


I .    CONCEPT :    Many  people  uork  to  help  care  for  our  teeth.   

Objecti^/e:    The  student  can  identify  the  dentist  and  tell  what  he  does. 


Learning  Activities ; 

1.  Invite  a  dentist  to  visit  the  classroom 
and  discuss  his  occi^^ation. 

2.  Plan  a  field  trip  to  a  dentist »s  office. 

3.  Invite  a  dental  hygienist  to  visit  and 
discuss  the  vjork  she  does. 

Have  the  school  nurse  demonstrate  the 
proper  way  to  clean  teeth. 


Materials  and  Resources 


1.    Dr.  H.T.  Gable 


School  Nurse^  Marian  Wolfe 


Tooth  Model 


VJg  Visit  The  Dentist 
Trent  F.S.    #H  20 
Let's  Talk  About  Teeth 
ent  F.S.  #H  36 

Film: 


Evaluative  Activities : 


Dottie  and  the  Dentist 
MA3230  2h 


Teeth  Are  to  Keep 
MB  t)20a  89 


Shown  several  pictures,  the  child  can 
identify  the  dentist  and  tell  vihat  he  does 
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Grade 


Subject:    Social  Studies/Health  Unit: 


Coirjniunity  Helpers  Who  Keep 
Us  Safe. 


Policemen 


I .    CONCEPT :    Policemen  help  to  keep  us  safe  in  many  v:ays . 


Objective:    Students  can  identify  policemen  and  tell  three  uays  they  help  us 
(ij  enforce  laws    (2)    direct  traffic  help  in  emergencies 


Learning  Activities: 

1.  Invite  a  policeman  to  come  in  and  tell  hov; 

he  trained  for  his  job  and  explain  his 
various  duties. 

2.  Make  bulletin  board.    Policeman  at  work. 

3.  Discuss  hovr  policemen  help  in  emergencies. 

U.    Draw  a  series  of  safety  signs  a  motorist 
should  obey  and  tell  how  policemen  direct 
traffic, 

^.    Make  fingerprints.    Discuss  how  they  help 
a  policeman  in  his  work. 

6.    Field  trip  to  police  station. 

Evaluative  Activities : 

1.    Shovm  a  set  of  pictures^  the  child  can 
identify  the  policeman  and  tell  three 
ways  he  helps  people. 


Materials  and  Resoui'ces : 
1.  Policeman 

T]ie  Policeman 
ru"^l  99 

Policeman  VJalt  Learns  His  Job 


Study  Prints ; 

Police  Department  Helpers 
PS  5505  8U 
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Grade : 


Subject:      Social  Studies/  tfealth  Unit; 


2.    Comunity  Helpers  v/ho 

Keep  Us  Safe/" 
B.  Firemen 


I .    CONCEPT :    The  fireman  is  an  important  helper  in  keeping  the  community  safe • 
Objective :    Students  can  identify  a  fireman^  his  clothing^  and  his  equipment 


Learning  Activities; 

1.  Invite  representatives  from  the  local  Fire 
Department  to  visit  school  and  demonstrate 
their  equipment  and  clothing  and  tell  about 
their  work. 

2.  Plan  a  field  trip  to  Springfield  or  Eugene 
Fire  Departments. 

3.  Role  play  being  a  fireman. 
Discuss  occupations  seen  in  films. 

S.    Draw  plctiires  of  fireman  and. his  equipment. 


Evaluative  Activities  : 

1.    ShoiTjn  a  set  of  pictures^  the  child  can 

identify  the  fireman,  describe  his  clothing, 
and  tell  three  things  about  his  equipment. 


Materials  and  Resogrces : 
1.    Dexter  Fire  Department 
Films trip ; 

Trent    SS  U7    Fire  Prevention 


Fi 1ms : 

The  Fireman 

MB  620U  12 

The  Firehouse  Do£ 

M  5701  85 

Fire  Safety  is  Your  Problem 

MA  5203  03 

In  Case  of  Fire 

MB  5205  55 

I'm  No  Fool  With  Fire 
MA  5505  82 


Study  Prints; 

Fire  Prevention  Set 
PS"  5508  "73 

Fire  Department  Helpers 
PS  6505  82 


ERIC 


^^^^^ '      2       Subject Social  Studies/Health      Unit :    3*  5cnool  Citizenship  and 

Safety 


I .    CONCEPT :    Many  people  are  responsible  for  the  operation  of  a  safe  scl^ool , 


Objective:    Students  can  identify  four  school  vjorkers  and  tell  one  responsibility 


of  each. 

Learning  Activities: 

Materials  and  Resources : 

1. 

Invite  the  superintendent,  principal, 
secretary,  custodian,  school  nurse,  li- 
brarian, bus  driver,  music  teacher,  coun- 
selor,  aides,  etc.,  for  an  interview.  Let 
chil^iren  ask  questions. 

1.  2.  3*  and  h» 

All  school  personnel 

2. 

• 

Discuss  how  the  school  nurse  helps  us* 

Films: 

3. 

Have  school  nurse  demonstrate  eye  chart 
and  audiometer. 

Discuss  playground  and  bus  safety. 

] 

Let's  Play  Safe 
MA  'jbOb  11 

The  Dangerous  Playground 
MB  7102  it) 
Courtesy  at  School 
BA  520b  11 

Study  Prints: 

I     School  Bus  Safety 
!     PS  5700  lU 

!     School  Friends  and  Helpers 
PS  5600  hh 
School  Safety 
PS  6700  15 


Evaluative  Activities : 

1»    The  child  will  draw  pictures  of  four 

school  workers  and  verbalize  one  respon- 
sibility of  each* 


Grade:  2 


Gubjecu: 


Social  Studies/Health  Unit 


U.  Coru-.unity  Helpers  in  Foods 


ERIC 


I.    CONCEPT:    Many  jobs  are  related  to  food  production.    Stress  bakery,  supermarket, 
butcher  shop,       truck  farmer. 


Objective  :    Given  pictures  of  food,  the  student  can  toll  v:ho  prepare;^  the  food. 


Learning  Activities; 

1.    Visit  a  supermarket  bakery,  butcher  shop, 
truck  farm. 


2.  Dramatize  shopping  experiences  of  children. 

3.  Observe  and  discuss  film. 
Bake  bread  and/or  cookies. 
Prepare  a  lunch. 


Have  a  farmer  come  in  and  talk  vriLth  the 
children. 


Evaluative  Activities; 

1*    Give  the  child  tv7o  sets  of  pictures; 
foods  and  workers.    Have  the  child 
match  the  food  vri.th  the  producer. 

For  exanple:    Milkman  -  cream,  milk 
Baker  ~  bread,  cookies 
Batcher  -  steak  wsiners 
Farmer  ~  vegetables,  fruits- 


Materials  and  Resources; 


Fi 1ms ; 


Behind  the  Scenes  at  the 

Supermarket 

\^^  5701"  03 

The  Food  Store 

MB  520U  13 

Foods  From  Grains 

HA  6300  09 

Bakery  Beat 

mF3905^0 

Bread 

HB^Olt  17 

Grandmother  Hakes  Bread 
MA  5702  OU 

VJhere  Does  Our  Meal  Come  From 
VuX  bXO  55 

^\'e  Get  Food  From  Plants  and 
Animals  ■ 
Mr3203  50 
Truck  Farmers 
Ma  520U  21 

The  Story  of  the  I^/holesale 

Market 

MB  6703  77 

Study  Prints: 

Supermarket  Helpers 
PS  6505  a6 


Grade :_    2         Subject:      Social  otudies       Unit:    5>  Cominuniiy  Helpers  in 

Corjnunications 


I.    CONCEPT:    Many  vrorkers  help  in  comraunication:    post  offico,  nev^spaper telephone, 
library^  T>V.3  and  others/ 

Objective:    The  student  can  identify  three  v/orkers  in  co.Tununicatj ens  and  describe 


their  vjork> 

Learning  Activities : 

1.  Take  a  field  trip  to  the  post  office. 

2.  Write  letters  to  mail  on  the  field  trip. 

3«    list    all  of  the  jobs  observed  while  on 
the  field  trip. 

li.    Hake  a  stamp  collection. 

5*    Have  a  nev;s  reporter  visit  the  classroom 
and  discuss  his  uork, 

6,    Use  the  teletrainer  frora  the  Bell  Tele- 
phone Company  to  teach  the  correct  way 
to  use  a  telephone. 

?•  Prepare  a  class  newspaper. 

8.  Visit  the  Springfield  or  Eugene  Library* 

9.  Bulletin  Board 

10.  Scrap  book,  class  or  individual. 


gvaluative  Activities : 

1.    Given  a  set  of  pictures,  the  child  vrLll 
identify  three  xiorkers  in  communications 
and  tell  about  their  work. 


Haterials  and  Resources : 

Recour og:    Mrs-  Davies, 
Librarian 


5.    Hike  Thoile 


6.  Teletrainer 
Films : 

Communication;  A  First  Film 

I4A  7101  17  ^~ 

Communications  For  Beginners 

MA  ^300  U9 

Our  Post  Office 

MA  7001  U9 

Telephone  For  Help 

m  7001  75  ~ 

A  Newspaper  Serves  It's 

Community 

ME  j702  9h 

yhere  Do  Our  Letters  Go  - 
The  Postal  System 
m  520«  Oh 

Discovering  the  Library 
MA  "5355^2 

Study  Prints: 

Postal  Helpers 
PS  5505  «5 


3ge 


Grade : 


bUDject : 


Social  SLudies:      Unit:  5,     Map  Skills 


I.    CONCEPT:    Hap  makers  help    people  find  their  directions. 
Objective:    Children  can  drav:  a  nap  from  home  to  school. 


Learning  Activities: 

1.  Examine  maps  and  globes  learning  about' 
•directions,  symbols,  and  legends. 

2.  Make  table  or  floor  r,ap  of  Pleasant  Hill 
community,  putting  in  schools^  businesses, 
and  homes. 


!     Materials  and  Resources ; 

Ijaps  -  An  Introduction 
[constructing  a  map  from  a 
model  of  the  community) 
MA  6702  7^     12  min.  color 

Let's  Hake  a  Map 
HA  b91C  75      TTmin  color 


j)valuative  Activities: 


1.    The  child  vn.ll  drav:  a  map  shoeing  the 
route  from  his  home  to  school. 


ERIC 


i?J3 


Grade : 


Subjecx: 


Science 


Unit: 


Fi've  Senses 


I.    CONCEPT:    The  senses  are  usei  in  nanyjobc 


Objective:    The  student  can  list  three  jcbs  and  tell  hou  the  senses  are  employed, 


Learning  Activities  : 

I      You  are  a  scientist;,  blindfolded.  Use 
five  senses  to  figure  out  five  objects. 

2.  Yen  are  a  scienti-^t.    Figure  out  three 
clear  liquids.    VJhat  senses  did  you  use? 

3.  Children  tell  the  class  vjbat  senses  are 
used  in  the  follov.dng  jobs: 


logger 

baker 

dentist 

sales la dy 

pilot 

doctor 


typist 
cook 

seamstress 
fireman 
policeman 
band  conductor 


h.    Name  the  people  involved  in  caring  for 
th(i  five  senses. 

optometrist 

ear  and  throat  specialist 
otologist  (ear) 


Materials  and  Resources: 
FiliTiS  : 

The  Senses 
MA  7001TII 

Curiosity  Did  Not  Kill  The  Cat 
MA  7102  53 

You  and  Your  Sense  of  Touch 
VL\  7003  90 

You  and  Your  Five  Senses 
MA '6728  86 

Learning  To  Use  Your  Senses 
MA  7002  97 

Your  Senses  and  Their  Care 

MA  5900  57 

HoH  Our  Eyes  See 

Trent    FS  S 


Evaluative  Activities; 

1.    The  child  can  name  and  then  describe 
hovj  tbe  senses  are  used  in  three  jobs 


ERIC 


Grade ; 


Subject: 


science 


Unit 


Seasons  -  5  h  a  d  o  v;  s 


I-    CONCEPT:    Some  jobs  are  related  to  seasons - 


Objective:    The  student  can  identify  three  jobs  related  to  seasons. 


Learning  Activities : 

1.  list  instruments  and  people  that  help  us 
understand  the  seasons. 

Astronomers  -  telescopes 
Cameramen      -  cameras 
Scientists    -  spectroscope 
V/eathermen 

Farmer  -  (plants^  spring, 

harvest;,  fall) 

2.  Read  about  and  discuss  bird  banding  and 
migration  of  birds  and  animals. 

3.  Watch  film  and  list  all  the  jobs  you 
observe. 


Materials  and  Resources : 
Films : 

The  Seasons  of  the  Year 
MA  5200       ■  ' 
Seasoral         ^es  in  Plants 
RA  5202  9^ 

Shadov;s  of  Om-  Turning  Ea r th 
MA  5703  53  ~  '~ 
Space  Flight  Around  the  Earth 
HB  5703  72  " 
Big  Sun  and  Our  Earth 
MA  5200  2?  ' 
Spring  Brings  Changes 
HA  5703  75" 

Trent's  Model  Planetarium 

Film  Strips: 

Signs  of  Spring  ' 
Trent  FS  S  ~^26 
Signs  of  Summer 
Trent  FS  S  #27 

Finding  Out  About  Day  and  Night 
Trent  FS  S  #15 


rage  Lj 

G^ade:         2         Subject:         Science  Unio:      3.  anc  Anirals 


I.    CONCEPT:    Many  jobs  and  hobbies  are  related  to  olant^  and  ani.Tals. 


Objective:    The  student  can  list  tvjo  jobs  and  t\-:o  hobbies  .:hich  are  related  to 
plants  and  anirr.als. 


Learning  Activities : 

Invite  a  farmer  to  zalk  to  the  class 
about  farming. 

Visit  a  pet  shop  or  a  pet  hospital  and 
see  the  people  at  vjork. 
(clerk^  veterinarian^  groomer) 

List  as  many  jobs  as  you  can  related  to 
plants  and  animals, 

(logger^  farmer^  mill  workers^  bird  ban- 
der^ veterinarian^  meat  cutter^  cannery 
V7orkers^  meat  packers^  fish  hatchery^ 
cattle  raising^  cowboy,  etc.) 

Make  a  scrapbooK  of  jobs  listed  above  in 

Have  a  li-H  leader  talk  to  the  class  and 
try  to  interest  them  in  participating. 


Materials  and  Resources: 


Ki' .  31ue  Lake 


HE  t)70C  55 

Ani:nals  Help  Us 
VA'^30C  31 

'.:e  G"'t  Food  From  Plants  and 
Anima Is 

Seeds  Grow  into  Plants 
MA  '5302  3h 


Evaluative  Activities : 


The  child  vjill  list  orally^  in  TOiting^ 
or  by  drawing^  two  jobs  and  tvJO  hobbies 
related  to  plants  and  animals. 


1. .  1> 


CONCEPT:    Hany  people  are  ernployed  by  v:eather  bureaus  ■ 


Objective:      The  student  can  identify  three  jobs  related  zo    xveather  bureaus. 


Learning  Activities : 

Call  the  weather  station  and  find  out  hovi 
nany  people  are  employed,  Hov;? 

Listen  to  weather  forecast  on  T.V.  and  radio. 

Make  sirrple  vjeather  instruments  and  relate  to 
people  who  use  them. 

thermometer    -  vjeathermar 
candy  makers ^  doctors^ 

weather  vane-wind  socks    -  pilots  and 
weathermen. 


I'k3T>erials  and  Resources  : 
Films: 

Thermometers 
fU  67C3  86 

Thermometers  and  How  They  V/ork 
FiA  630  U  75 

Thermometers:  How  They  Help  Us 
MA  6723  lU 


rain  gauge 
animometer 

Make  vjeather  chart  to  record  weather  for 
one  month. 

Bring  weather  maps  from  the  nevjspaper  to 
be  discussed. 


Evaluative  Activities: 


The  chil.;  will  identify  orally^  in  writing, 
or  by  illustratingj  three  jobs  related  to 
the  weather  bureau. 
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Grade  J 


Subject: 


bcience 


Unit: 


B.  ^veather 


I.    CXDNCEPT:    Many  jobs  depend  upon  the  weather. 


Objective :    The  student  can  identify  five  jobs  that  are  affected  by  the  \veatber 


Learning  Activities ; 

!•    BiilletiL  Board  -  IVho  VJeather  Affects, 

(astronauts,  stewardess,  pilots,  farmers, 
fruit  groT-rers,  recreational  workers) 

2*    Make  reports  on  jobs  that  are  affected  by 
the  weather,  explaining  vjhy, 

3.    Read  books  about  weather. 


Ev  a lua  t Iv e  Ac ti v iti e s : 

Give  the  child  a  list  of  ten  jobs  and 
have  him  check  the  five  that  are  affected 
by  the  weather. 


V  -^-erials  and  Resources: 


Films ; 

I^atever  'the  Weather 

MA  ?b(i3   

feter  in  the  Weather 

mi  5?ou  X)S 

IJater,  VJater,  Everywhere 

MA^^O'3^".   

yjater  For  All  Living  Hhxngs 
MA  570ii  Oli 


Film  Strips; 

\iJhy  Do  VJeHave  Warm  and  Cold 
bays?  ' 
Trent  FS    S  ^3 


Grade:  2  Subject:        Math  Unit;      1.    Addition  and  Subtraction 


I .    CONCEPT :    people  use  the  idea  of  addition  and  sabtraction  in  their  work  and  at 
home. 


Objective:    The  student  can  identify  tv;o  jobs  vjhich  U5e  addition  subtraction 


in  their  work. 

Learning  Activities : 

Materials  and  Resources : 

1. 

Visit  a  supermarket  and  add  up  grocery 
items. 

Filns : 

2. 

Observe  hoH  a  cashier  uses  a  cash  register. 

Arithmetic  in  the  Food  Store 
KA  550h  10 

3. 

Role  play  jobs  using  addition  and  sub- 
traction. 

The  Food  Store 
MB  f)20a  13 

secretary 
store  clerk 
carpenter 

highway  construction  man 


Evalxiative  Activities; 


1.    The  child  will  list  orally,  in  witing, 
or  by  drawing,  two  jobs  which  use  addition 
and  subtraction. 


I. 


CONCEPT :    People  use  measurement  in  many  occipations  and  av  home* 


Objective:    A.    The  child  can  list  tv:o  jobs  each  that  use  liquid? 


linear,  and  time  measureinent . 


Learning  Activities : 

1.  Have  children  figure  hovr  Mny  cups  of 
cool-a--d  needed  for  class.    Prepare  cool- 
aid. 

2.  Have  children  bake  bread  and  cookies  using 
measurement. 

3.  list  all  the  jobs  you  can  think  of  that  use 
measurement  of  time. 

(time  clocks^  scheduling^  school,  trans- 
portation, etc.) 

U.    When  visiting  the  fire  department,  find  out 
how  long  the  hoses  are,  how  mauy  gallons 
of  water  purnped  per  minute. 

5.  Measure  room. 

6.  I^en  visiting  the  sipermarketj  look  for 
as  many  units  of  measurement  as  you  can 
find. 

7.  In  the  fall,  make  jelly  to  use  on  bread 
x^hen  we  bake. 


Evaluative  Activities; 

1.    The  child  vri.ll  illustrate  six  occupations 
using  measiarement,    (2  time;    2  linear, 
2  liquid)  for  a  bulletin  board. 


Materials  and  Resources: 
Filins : 

Time  For  Clocks 
m  S601  07 

Measurement  in  the  Food  Stor^, 

114  67C2  ao 

V/hat  Time  Is  It? 
MA  5200  Oh 

Filmstrips : 
Trent: 
The  second 
The  liinutes 


HIO 
Mil 
M12 


The  Hour 
The  Half-Hour  and  Quarter 
Hour  H13 
Hours  and  Minutes  HlU 
Comparisons  Ml5 


concur T :    People  use  .n:oney  in  many  occopations  and  at  home. 
Objective:    The  student  can  identify  three  jobs  uhich  use  r.oney. 


1, 
2, 


Learning  Activities ; 

Make  a  play  store^,  and  use  play  money  to 
make  change, 

•"hen  at  supermarket  note  the  price  of 
articles-    Have  each  child  list  the  cost 
of  their  three  favorite  foods. 

Use  "play"  money  for  behavioral  modifi- 
cation and  let  the  children  buy  their 
avJards . 


h.  Buy  milk  tickets,  ice  :eam,  hot  dog,  and 
hamburgers  at  school.  Learn  to  make  cor- 
rect change. 

5.    Buy  stamps  when  ue  go  to  the  Post  Office. 


Materials  and  Reso^-ces: 
Films : 

Money  and  Jt^s  Uses 
Vl^  ^305  07 

Making  Change  for  a  Dollar 
MA  6300  01  ~  


Evaluative  Activities : 


The  child  vail  list  orally,  in  writing, 
oi*  by  draVTing,  three  jobs  that  use  monoy. 


Le arning  Ac  civi : 

!•    Have  Pleasant  Hill  Higl:  School  construction 
student  -visit  class  and  tell  hov-  he  uses 
geor.etrj  in  builcli^.  ; . 

2.  Obser-VG  ;;;eor:etric  slivpes  the  construction 
people  used  in  playground  equipinent  and  the 
school  biiilding. 

3.  Obser-ve  geometric  shapes  in  ths  room  ^ 
clothing,  etc. 

h.  Cut  applc5,  pi'2S,  cakes,  fruit  into  halves^ 
thirds,  fourths,  then  use  in  frioit  dish  x^or 
lunch. 

Evaluative  Acti-vitiei^  : 

1.    Ihe  child  vn.ll  list  orally,  in  v^-'lting, 
or    by  drawing,  ti:o  jobs  vrhich  uje  geom- 
etry. 


i 

i  '.    aerials  and  Resources  : 


I  Filns : 

Geor;etry  -  Curver-  and  Lir 
■         r;;_  6715  U5      ~  ^ 

!  Geometry  -  lines  and  Shao 

M  5aC9  «a 

j  Geoiiietry:  Points,  Ang le r; , 

i  JjineSj  and  Tigers 

i  HA  670a  69 

j  Building  A  Houge 

I         HB  5503  lU 

1 


!•    COIICEPT:    Some  people  do  creative  ':riting  for  occupations  snd/or  hc^.:t^-5G. 

Objective:     The  child  can  describe  en  occupax>ion  irhich  uses  creative  vrriting. 


Learning  Activities : 

1.  Guest  speaker :    ?[e.n  Kesey. 

Have  the  children  vrite  dov;n  questions  to 
ask  him  bex'ore  he  arrives. 

2.  Discuss  the  steps  involved  in  vrri-i^ir^g  a 
story. 

3*    Students  will  vjrite  their  ovjn  short  stories. 
These  should  be  put  together  in  a  booklet 
for  the  library  and/or  parents, 

h*    Have  students  read  poetry  vjritten  by  authors, 
(see  list) 

5-    Students  will  write  their  ovjn  poetry.  These 
could  be  put  into  booklets  for  parents  and/or 
library. 

6.    Guest  speaker:    Carolyn  Feller,  University 
of  Oregon^ 


Evaluative  Activitiec^; 

The  child  will  describe^  orally  or  in 
writing,  an  occupation  vjhich  uses 
creative  writing: 

author 
poet 

newspaper  reporter 


Materials  and  Resources: 


DOOKS ; 

The  Golden  Treasury  of  Poetry 

Unterneyer 
';'1.ngs  From  The  ^.'ind 

Tudor 
Cricket  Songs 

Behn 

The  rlomejnt  of  VJonder 
Leviis 

Oxford  Book  of  Poetry  For 
Children 

Blishen 
Piper ^  Pipe  That  Song  Again 

Larrick 


Films : 

Let's  V/rite  A  Story 
MA  550  r7U 
Story  of  a  Book 
HA  6501  73 

Teacher  References: 

The  Junior  Book  of  Authors 
Hore  Junior  Authors 
Illustrators  of  Children's 
Books  ' 

Index  to  Children's  Poetry 
Subject  Index  "to  Poetry 
Children  and  loung  People 


!•    CONCEPT:    Ih^  Lsne  County  transportation  sysusn  prc-ides  r.5ny  occup 'rtions  Tor 


Objective :    The  pcuoont  can  identify  (orally  or  iri  vrriting)  tnree_  transportation- 
related  o'ccupations  in  Lane  County.    "P  ~^  """^ 


3. 

5- 

6. 
7. 


Learning  Activities; 

Build  paper  nodelts  of  trains^  cars^  planes, 
,  trucks,  buses,  monorails,  etc. 

Complete  questioneire ; 

— How  does    your  father  go  to  :jork? 

— How  does  your  mother  go  to  vjork? 

— How  many  cars  does  your  family  have? 

--Have  you  ever  ridden  in  a  plane?  A  train? 

Go  on  a  field  trip  to  the  airport. 

Visit  the  "roi;ind  house"  in  Sugene. 

Ride  the  '^Goose  Train"  from  the  Village 
Green  in  Cottage  Grove,     (in  September) 

Visit  the  Mc.el  Train  at  OMSI. 

Have  students  from  Lane  Community  College 
in  aviation  explain    about  aviation. 


8.    Field  trip  to  Greyhound  Bus  Depot. 


Evaluative  Activities; 

The  child  will  list  orally,  by  illus- 
tration, or  in  writing^  three  occupations 
vfhich  art^  related  to  transportation. 


r^r.  : -:ria..Lg  and  Hesourceg : 
Guest  Speakers : 

—  traffic  controllers 
--policemen 
--city  engineer 
r.^^r  )1  Dorman,  Pilot 

Films : 

Busy  Harbor 
1 300  Uir 
How  People  Travel  In  The  City 
PS  5500  hi  ^ 
;._  rport  in  the  Jet  Age 

~  621B  m  

^boats  and  Harbors 

b220  70  ^ 
The  Helicopter  Carri-  .r  Mail 
I-IA  5702  10 

An  Autumn  Story;  Mrs. 

Pennymaker 

HE  590b  73 

The  Freight  Train 

"ma  520U  2a 

Service  Station^^ 

MA  5505  09 

Books : 

Find  a  Career  in  Auto 
Mechanics  ^ 


I.    CONCEPT:    Lane  Courity  natural  resources  proTide  nany  occupstiGns  for  it^s 
residents,  ~"  " " 


Objective:    The  student  can  icer.tify  verbally-  or  by  illustraticr ,  fii/e  resource- 
related  occupa tions . 


Learning  Activitie;:: 

1.  Field  Trip  to  Kinball^s  Hill- 

2.  Visit  Lookout  Point  Dam, 

3-    Visit  the  salmon  holding  ponds  5t  Dexter 
Dam. 

ii.    HaT;e  D^:Jinon5tra tion  A(,ent  from  courthouse 
come  and  ^hov  samples  of  soil  and  discuss 
specialized  farms. 

5,    Field  trip  to  Nevjman's  Fish  Market.  Hovj 
fish  are  caught,  preparea,  and  handled. 

S.    GiT/e  a  short  oral  report  on  a  natural  re- 
soxixce  and  the  ;iobs  it  in-vol-vee. 

a.  worm  farm 

b.  fishing  lures 

7-    Visit  Agri--Pak  or  Hud£>on  House  for  food 
products. 


ERIC 


Evg-luati-ve  Activities: 

The  child  will  illustrate  five  occtpation^s- 
that  are  involved  mth  natural  resources. 


riatarialo  and  Resources  : 
Fil^.5: 

Copper  Kining 

HB67C1  U6"" 

The  Truck  Farmer 

>IA  "520U  21  ' 

Visit  tr^  the  VJaLerv;orks 

Mount^:;!:.  Hen 
HB"  5  702  «9 
Forest  Ranger 
HB  5205  3ia 
Food  Cannery 
J4A  '  '02  ^3  ^ 

Our  Forests 


xne  Cedar  Tree 
MA  7102  92 

Transparencies : 

Loggers  At  VJork 
TR  SBOO  55 

'3ooks : 

Smoke  Jumper 
Forest  Patrol 

ResoiiTce  People: 

8trav;berries  -  Clyde  Ward 
B-3n;S  -  Ruth  niison 
Nuts  -  Powers 
Fruits  -  Tinkers 
Hunting  and  Fishing 

-  Cliff  Soderstrom 


COKCr.PT:    Lane  County  go-pernnenx.  provides  rany  different  occupaticns.  

Objective:    The  students  can  list  three  ccc^Jpa^i^n^   reg'aired  to  operate  L^ne 
Coxinty  governn-ent,  i 


Field  trip  to  Lane  Couiity  Co^j^t  House. 

— Court  systen 
— Sheriff's  Departnerxt 
-'Clerk  cr  Record  Office 
— Cojnty  ^oniinissioner 
— Assessor 

* -Health  and  Sanitation 


H3^erials  and  Resources : 

Our  City  Governnent 
591C  79 

Big  People  -  Little  People 

MA  ?CC3  IC 


Have  a  "mock  trial"  with  judges,  jury,  de- 
fendents,  lai^ers,  etc. 

Make  a  bulletin  board  i^rith  Lane  Coxjnty 
Court  House  as  the  center  xath  services 
and  departments  out  from  it. 


Evaluative  Activities: 

The  student  will  list   anally,  or  in  writing, 
three  occi^^ations  required  to  operate  the 
Lane  County  Government. 


0::.j:c^'i^-e  :    Zr^e  student::  ..ran  use  a  r^p  to  identify  three  types  cf 
related  to  re.^re3tion.  '   


occupations 


learning  Acxivj^jes; 

1.    ilake  s  hiesrchy  of  r.aps: 

conjr/jnity 

county 

state 

United  States 
North  America 
'Jorld 


1-     3it:=  of  2.ugene  EepartnenL 
of  raiK^  and  Hecreatior 


2.  Invite  a  person  from  the  Forest  Service  to 
discuss  the  use  of  maps  in  his  job.  (from 
fourth  grade) 

3.  Make  a  relief  map  of  Lane  County  showing  from 
"sea  level  to  ski  level"  -  mountains^  lakes, 
rivers,  valley^  ocean. 

ii.  Identify  occipations  related  to  recreation 
through  collages. 

5.    Invite  Lane  County  Road  Engineer  to  discuss 
hovj  roads  are  maintained  so  we  can  visit  re- 
creational areas. 


Evaluative  Activities: 

1.    The  child  will  take  a  map  of  Lane  Cou^ity 
and  list  (or  draw)  on  it,  three  occu-^-^-;  nns 
related  to  recreation. 


2.    Lane  County  Committee  on 
Parks  and  Recreation;,  Lane 
County  Courthouse. 

Films : 

VJhat  Is  A  Hap 
MA  b2C3  26 

Map  Skills  ~  Recognizing 
Physical  Features 
MA  7100  23 

Haps  -  Coastal  Symbols  &  Terms 
I-!A  7001  20  ~ 

Haps  -  Land  Symbols  and  Te r ms 
MB  5910  ai  ~  
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Grade  :         3  Subject:         Social  Studies  ^UniX':         Living  in  lane  County: 

History 


I .    CONCEPT :    There  are  occuprtions  vjhich  help  create  early  Lane  County  corrjrr^nities > 
Objective:    The  student  can  list  four  occupations  of  the  early  settlers  of  Lane 


County. 

Le^^rning  Activities: 

1.    Visit  Bristovj  Monument  and  Cemetery. 

Role  play  events  of  Pioneer  Life  in  Lane 
County, 

3.    Make  mural  showing  river  and  sea  coast 
Indian  life. 

h.    Collect  pictures  of  pioneer  times  - 

trapping^  tradings  fishings  mining^  and 
farming, 

5.  Do  people  still  x^rork  at  jobs  that  existed 
100  years  ago? 

6.  Guest  speaker:    Wilbur  Ternyik,  on  arti- 
factSj  early  trade,  Indians,  guns,  and  sea 
fishing. 


Evaluative  Activities : 

1,  The  child  will  list  orally,  in  writing, 
or  by  illustration,  four  occupations  of 
earZy  settlers  in  Lane  County. 


Materials  and  Reeources ; 


Haps  : 

Indians  of  Oregon 
PM  7103  03 

Gal  Schmidt 


6.    Wilbur  Ternyik 

Florence,  Oregon 


Films : 

Indian  Family  of  Long  Ago 
MB  620U  U5  ^ 
Fur  Trade  -  Beaver  Valley 
MB  6506  97 

Children  of  the  Covered  Wagon 
Train 

MB^FOl  93 

Westward  Grovrbh  of  Our  Nation 
ILr5207  95  \ 
Kentucky  Rifle 
MA  7005  08 


rage  y: 

Grade:  3         Subject:         Science  Unit:  Insects 


I.    COliCEPT:    Jobs  and  hobbies  can  be  related  to  insects. 


Objective :    The  child  can  list  two  jobs  and  hoH  insects  are  helpful  or  harmful  to 


that  job. 

Learning  Activities: 

Materials  and  Resources : 

1. 

Guest  speaker:    Mrs.  Ray  Ralston^  on  insect 
collection. 

1.    Mrs.  Ray  Ralston 

2. 

Interview  County  Agent  about  insects.... 
harmless  and  harmful. . ^ in  our  area. 

2.    County  Agent 

3. 

Assign  children  to  call  the  following 
people  and  ask  them  hovj  insects  help  them 
and  how  insects  harm  their  job: 

a.  Tinker »s  Orchards 

b.  Chase  Flovjers 

c.  Pleasant  Hill  Gardens 

d.  A  dairy  farm 

e.  Forest  Service 

£•    Truck  farmer    (beans^  nuts) 

3-     Forest  Service 

Films: 
Spiders 

MB  7003  hh 

Butterfly  and  Moth  Life  Cycles 
MB  7100  77  — -_— 

Filrastrips : 

Flies  and  Mosqtdtoes 
FA  2Ul  C 

Life  Story  of  a  Grasshopper 
FB  237  C 

Evaluative  Acti-yities; 

1.    The  child  iirill  illustrate  how  insects  are 
helpful,  or  harmful^  to  two  occupations. 
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Grade ; 


Subject : 


Science 


Unit: 


2.  Planus 


I.    CONCEPT:    Many  jobs  and  hobbies  are    related  to  plant  l±u 


Objective:    The  child  can  list  three  jobs  related  to  olant  life  or  grox-Jth  of 
Plants  ~  '      '  '  "  


Learning  Activities ; 

Have  children  make  a  bulletin  board  shox-.lng 
a  plant  and  tree  in  the  center,  iiith  re- 
lated jobs  around  it.     (County  Agent,  seed 
salesman,  farmer,  irrigation  (dam  worker), 
research  scientists,  forest  service,  .tc.) 

2.  Go  on  the  Clark  Creek  Nature  Trail  and  deter- 
mine occupations  related  to  this  area.... 
loggers,  firemen,  forest  service,  horticul- 
turist, road  builders,  etc, 

3.  Visit  Chase  Flov/ers  for  discussion  of  occu- 
pations involved  in  grox^rth  of  a  plant  from 
seed  to  the  flower  shoo- 


Play  the  role  of  a  scientist  and  graph  the 
grotijth  of  tv;o  plants,  one  being  watered,  one 
not  being  watered* 


1. 


Evaluative  Activities : 

The  child  will  list  orally,  in  ^^rriting, 
or  by  illustration,  three  occt5)ations 
related  to  plant  life  or  growth  of  a 
plant. 


I'iaterials  and  Resources: 

Films : 

Leaves 

MB  7101  51 

Seed  Dispersal 
I-iB  5200  72 

Seasonal  Changes  in  Plants 
MA  5202  9a  " 

Seasonal  Changes  in  Trees 
Mil  5300  91 

A  Plant  Through  the  Seasons 
MB  5910  65 

Plant  Motions 
MB  52oa  7h 

Plants  Make  Food 
SlA  5^01  75 

Plants  That  Grow    From  Leaves, 
Stems,  and  Root's       ~  " 
ml>207  «5 

Plants  That  Have  No  Flowers 
Or  Seeds 
MA  5902  15  • 
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1?30 


CONCEPT :    Llany  occupations  and  hobbies  are  related  to  earth,  rocks and  soil. 


Objective:     The  child  can  iden'ir.y  tv:o  jebc  or 
and  soil. 


hobbies  related  to  earth,  rocks, 


T 


Learning  Acti-vities: 

Guest  speakers  to  discuss  rock  collecting, 
jewelry  makings  and  classifying. 

Play  the  role  oT  an  astronaut  on  the  moon. 
You  find  rocks  that  you  have  never  seen. 
You  must  classify  them  some  vjay. 

Field  trip  to  the  coast: 

a.  Fossil  Point 

b.  Shell  Island 

c.  Strata  layers 

d.  Different  kinds  of  soil:    sandy,  clay^ 
red_,  etc. 

Trace  the  story  of  a  pencil,  (manufacturing) 

Have  students  give  reports  and  demonstrations 
on  prospecting  and  panning  of  minerals, 
(miner) 


Evaluative  Activities: 


IjaterialG  and  Rescurcas  : 
1»    Glemi  Humiston 

Films : 

Rocks:  Ivhere  They  Gome  From 
HA  5703  55"^  ~ 

Rocks  For  Beginners 
Copper  Mining 
Fil/mstrips : 

Shale^  Sandgtone^  and  Con- 
glomerates 
FR  TOOTllI 

CO£l 

FR  7002  13 
Chc^rt: 

Rr'.ks  and  Minerals 

PC  5707  uo 


Out  of  a  checklist  of  six  or  eight 
occupations  and  hobbies ^  the  student  vjill 
pick  out  at  least  two  which  involve  earth, 
rocks,  or  soil. 
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Grade : 


Subject: 


science 


Unit : 


Sinple  Machines 


I.    CONCEPT:    Siniple  machines  help  in  many  occupations. 


Objective  :    The  student  can  identify  three  siFiple  machines  us^d  4n  fainily 
occupations.  ' 


Learning  Actj-vities: 

1.    Fill  out  Observation  Eating  Sheet  for 
father's  occi?5ation.    See  Appendix. 

2*    Halk  around  the  Trent  playground.  Find 
as  many  ?inple  machines  as  you  can  and 
see  hoij  they  are  being  used. 

3.    Interview  the  custodian  to  find  out  v/hat 
sinple  machines  he  uses, 

h.    Have  a  contest  to  see  who  can  get  the 
longest  list  of  siinple  machines  used  in 
the  home  by  father  and  mother. 

Role  play  the  job  of  a  truck  driver. 
VJhat  simple  machines  could  you  use  to 
make  yo;ar  job  easier? 

6.    Role  play  the  job  of  a  logger.  \Riat 

sinple  machines  would  make  the  job  easier? 


Evaluation  Activities ; 

The  child  vri.ll  list  orally,  in  X)rriting, 
or  by  illustration^  three  simple  machines 
used  in  the  home  by  the  family. 


Materials  and  Resources; 
Films ; 

How  Machines  and  Tools  Help  Us 
MA.  5200  37       '  ' 

Simple  Machines: 
The  Inclined  Plane 
M  520«  55  ^ 

The  Lever 
MA  5300^0 

Pulleys 
I4A  5300  81 

V/heels  and  Axles 
MA  5300  b2 

Machines  That  Help  Farmers 
m  5702  52 

V.Hiat^s  So  Important  About  A 
VJheel 

MaT506  08 


Chart: 

Machines  Work  and  Friction 
PC  5705  53 
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Grade:  3 


Subject: 


Science 


Page  60 

Unit ;    Solids,  Liquids,  and  Qas 


ERLC 


I .    CONCEPT :    Several  jobs  are  related  to  the  study  of  solids,  liquids,  and  gag, 

Objecti-ve ;    The  child  can  describe  one  of  each  (solid^  liquid,  and  gas)  and  tell 
one  occi:^>ation  in  vrfaicb  each  is  U5ed> 


1, 


2« 


3. 


learning  Activities; 

Make  a  class  poster  listing  the  kinds  of 
things  a  chemist  wuld  have  developed*  • . 
dyes,  materials,  spacecraft,  plastics,  etc. 

Play  the  part  of  a  scientist.  There  are 
three  mystery  powders  in  front  of  you 
(sugar,  starch,  and  baking  soda).  Deter- 
mine what  they  are. 

As  a  research  project,  learn  what  you  can 
about  Robert  Boyle  and  Antoine  Lavoisier, 
chemists. 


U.    Have  the  firemen  e^qplain  to  the  class  how 
fire  extinguishers  t^ork. 

5.    Prepare  jello  for  the  class.    Observe  the 
stages:    powder,  liquid,  solid. 


Evaluative  Activities : 

1.    Match  the  folloid.ng  occipations  with  the 
thing  that  the  worker  xrould  use  -ffie  most. 

1.  ice  skater  a.  gas 

2.  milk  bottler         b.  liquid 
3#    propane  gas  man     c.  solid 


Materials  and  Resources; 


2.    Raymond  Seals 


Films: 

Air ;    A  First  Film 
MA  7002  77 

Single  Changes  in  Matter 
MA  53-0  75 

Sinple  Demonstrations  V/ith 
Air 

M  6300  77 
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 ^  subject:        Math  Unit;  _    1.    Addition  and  Subtraction 


CONCEPT;    People  use  addition  and  subtraction  in  their  work  and  at  home. 


Objective:    The  students  can  list  three  jobs  that  require  use  of  addition  and 
subtraction  -  -  -  -  ■     ■    -  .  ,  ^  ^  ,  


Learning  Activities; 

1.  Visit  a  bank,  or  Selco,  to  observe  how  the 
teller  and    cashier  use  addition  and  sub- 
traction. 

2.  Visit  the  Pleasant  Hill  District  Office  to 
observe  the  secretary  using  the  calculator. 


1. 


Evaluative  Activities: 

The  child  iri.ll  list  orally,  or  in  writing, 
"Uaree  occiqaations  that  require  the  use  of 
addition  and/or  subtraction. 


Materials  and  Resources; 

1.    U.S.  National  Bank 

Selco    -    Richard  Boettcher 


Films : 

Doing  and  Undoing  in  Math 
I4A  571b  hh  "  


Money  In  The  Bank 
MB  5005  99 


Trent  filmstrips: 

Addition  and  Subtraction  Are 
Related  ~ 

Renaming  NiiJnbers  for 
Subtraction 
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Grade :  3 


Subject: 


i:ath 


Unit :      2 .    Me  asurenen  t 


I.    CONCEPT:    Many  jobs  use  forms  of  neasurement. 


Objective:    The  child  can  list  verbally,  or  in  inriting,  three  jobs  that  ixge 
measurement.  ^  ""^  '  *~ 


Learning  Activities;  Materials  and  Resources: 

1-    Field  trip  to  fabric  store  to  observe  3.    Pleasant  Hill  High  School 

linear  measuring  of  material.  Construction  Class. 

Ray  Kodera 

2.  Field  trip  to  service  station  to  observe 
liquid  measurement  of  gasoline. 

3.  Have  a  drafting  student  from  the  Pleasant 
Hill  High  School  visit  the  class  to  tell 
tfie  students  hoT-j  measturement  is  used  for 
building  things. 

Have  th^^  Bus  Supei^intendent  visit  the  class 
to  discuss  mileage. 

5.    On  field  trip  to  Kimball's  Mill^  have  them 
point  out  methods  used  for  measuring  lumber. 

6*    Construct  clock  faces  vdth  assembly  line 
techniques. 

7.    Measure  running  lanes  for  yearly  relays  in 
front  of  rooms  6,  7,  and  8. 


Evaluative  Activities : 


U.    Bus  Superintendent. 

Trent  f ilmstrips : 
Introduction  to  Measurement 


1.    The  child  ijxll  list  orally,  or  in  writing, 
or  by  illustration^  three  jobs  that  use 
measurement. 
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Grade : 


Subject: 


Math 


Unit:      2*    Hultipli-'^ation  and  Division 


I.    CONCEPT:    People  use  multiplication  and  division  in  their  ivurk, 

Obje  tive:    The  child  can  list  two  jobs  which  require  use  of  rriultipli cation  and 


division. 


Learning  Activities : 

1.  Field  trip  to  Meier  and  Frank  to  see  how 
they  use  multiplication  and  division  in 
their  stock  room,  or  mailing  room* 

2.  Have  a  guest  speaker  from  Oregon  Environ- 
mental Council  to  tell  how  multiplication 
and  division  are  used  in  their  work, 

3.  Guest  speaker: 

Eugene  City  Hall-Planning  Commission 
for  discussion  on  dividing  property. 


Evaluative  Activities: 

The  child  vail  list  orally^  in  i-nriting, 
or  by  illustratdon,  tuo  jobs  which  use 
multiplication  and/or  division. 


ERLC 


Materials  s.id  He  source 


2.    Oregon  Environmental 

Council,    Eugene,  Oregon 


3,    Eugene  City  Hall 

Plr.nning  Commission. 


Trent  fiLmstrips : 

Multiplication  and  Division 
Are  K^lated 

Renaming  Numbers  For 
Huit  ip  li  c  a  tion 


Grade: 


Subject:  I-Iath 


Unit- 
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h.    Geoir.etry  and  Fractions 


1, 


5- 


CONCEPT:    Geometry  and  fractions  are  U5ed  in  several  jobs. 

Objective :    'Rie  child  can  identify  three  jobs  that  use  geometrj^  or  fractions. 


Learning  Activities : 

Go  on  a  walk  around  the  Trent  area  and  ob- 
serve geometric  shapes  that  carpenters  used 
in  building  houses. 


Materials  and  Resources : 


2.    Have  the  children  iTiake  a  design  using 
Spirographs • 

Have  them  explain  in  what  occupations  these 
designs  might  be  used,  (artist^  larrp  manu- 
facturer^ cloth  designer,  etc.) 

3-    Make  a  ^'Crystal  Garden*'  using  fractional 
measurements. 


Recipe ; 


h  salt 
h  bluing 

food  color 
h  T'^ater 


1  T  ammonia 
Mix  and  pour  over  crumpled  tin  foil. 

Invite  a  member  of  the  Drafting  Class  to 
explain  use  of  graphs  and  fractions. 

Draw  a  circle  representing  an  entire  day* 
Divide  it  into  fractional  parts  shoid^ng 
time  spent  eating,  sleeping,  working 
(school),  and  playing. 


2-    High  School  Drafting 
Teacher 

Films : 

Shape 

M  7003  08 

Trent  filmstrips : 

Fractional  Parts  of  a  o le 
and'  of  Sets  '    '  ^ 

Hoi'i  He  fliink  in  Geometry: 
Points^  paths  ~ 


ii-    Pway  Kodera 


Evaluative  Activities : 


•    The  child  vd-ll  list  orally,  in  writing, 
or  by  illustration,  three  jobs  vrt^ich 
use  geometric  shapes  or  fractions. 
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Grade ; 


Subject: 


Health 


^Unit :      1.     Comrrunity  Health : 
Microbes  -  Drugs 


I.    COIICEPT:    Lane  County  erployees  help  naintain  good  connunity  health. 


Objecti-ve:    The  student  can  identify  the  role  of  the  Lane  County  Health  Department. 


Learning  Activities: 

1.  Visit  the  Health  Service  at  the  L^ne  County 
Courthouse. 

2.  Field  trip:    McKesson  and  Robbins  Drug 
Wholesaler,    Eugene,  Oregon. 


3.    Diseases:    Field  trip  to  Lammer's  Fairfield 
Pharmacy. 

U.    Narcotic  speaker:    Fred  Jenkins,  Springfield, 
Oregon. 


Evaluative  Activities: 

1.    Student  check  the  jobs  related  to  Lane 
County  Health  Department. 


Exanple : 

 1. 

 2. 

 3. 

h. 

5. 



 7- 

6. 

9. 


Teacher 

Janitor 

Garbageman 

Nurse 

Welder 

Doctor 

Pilot 

Uater  comptroller 
Forester 

Air  pollution  engineer 


Materials  and  Resources ; 
1.    Kary  Stanford  (?) 


ii.    Lt.  Howard  Kershner 


ERLC 


Grade : 


Sue  ject ;  Ke  aith 


Page  DO 

UniL:     2.    Grovrth  as  a  Fardly  Member 


I*    COKCEPT:    gone  occupations  help  us  grot?  eiTK:>tionally > 

Objective :    j!ie  student  can  describe  orally,  or  in  ^.Titing,  ho::  a  psychologist 
or  a  counselor  can  help  us  become  good  citizens > 


Learning  Activities; 

1.  Have  a  psychologist  visit  the  classroom  to 
discuss  Mental  Health*     (from  I.E.D.  or 
the  University  of  Oregon*) 

2.  Have  our  Guidance  Counselor  talk  to  the 
children  on  citizenship. 


Evaluation  Activities; 

1.    Role  play  the  job  of  a  psychologist  or  a 
counselor. 


Materials  and  Resources ; 

1.     lane  County  Juvenile  Home 
Dr.  Ellsx;orth 


2.    Lt,  Houard  Kershner 


Films : 

Am  I  Dependable 
M  7102  50 

Forgive  and  Forget 
FA" 397  D 

Choosing  Up 
J'lA  72CO  30 

HoTi  Friends  Are  Made 
FA  398T"  ^  

Just  Like  Me 


ViA  5702  39 
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Grade : 


Subject: 


Health 


^Unit :    3>    Physical  Safety: 


Pre-venting  Accidents 


!•    CONCEPT:    Many  occupations  are  related  to  physical  safety,  

Objective :    The  student  can  identify  three  jobs  related  to  our  physical  safety. 


Learning  Activities ; 

1.  Discuss  children's  ST-iimming  experiences  and 
the  role  of  a  lifeguards    (Red  Cross) 

2.  Out  of  cardboard^  make  the  basic  traffic 
signs. 

3.  Set  up  a  miniature  street.    Students  must 
use  hand  signals  and  obey  traffic  signs. 
Have  a  traffic  controller. 

h.    Have  Lt.  Felix  Baker,  Springfield  Police 
Department,  talk  about  bicycles  and  bi-- 
cycling. 

5.    List  possible  jobs  that  help  make  our  !:omes 
safer : 

1.  electrician    -  wiring 

2.  plumber 

3«    electrical  appliances 
U.    fire  alarm  systems 


Evaluative  Activities; 

Use  check  list  to  check  jobs  related  to  our 
physical  safety. 
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Materials  and  Resources ; 
Films : 

The  Day  the  Bicycles 

Disappeared 

I4B  7003  19^ 

The  Tallcing  Car 

MB  7101  37 

One  Got  Fat 

MB  5703  15 

Bicycle  Safety  Skills 
MA  5208  15 

I'm  No  Fool  IJith  Fire 
MA  5506  82 

Seven  Rules  of  Bicycle  Safety 
M  5900  55 
Let's  Flay  Safe 
I^A  5505  11 

Midsummer ^s  Nightmare 
MB  5800  ii5 

Make  Your  Ov/n  Home  Safe 
MA  5203  39 
I'm  No  Fool  In  Water 
liA  5505  83 


Books : 

The  Sad  Tale  of  Careless  Klunk 
Kesler^  L. 

Safety  Can  Be  Fun 
Leaf.  M. 


Grade : 


3  Subject: 


Health 
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Unit:       U.    physical  Gro^rth 


I .    CONCEPT :    Some  occupations  help 
Objective:    The  student  can  lisu 


physical  groi;rth. 


^,jds  ijhere  good  physical  health  is  nelpful 


or  necessary. 


Learning  Activities : 


1.    Using  the  "torso";,  role  play  the  professor 
pointing  out  parts  of  the  body  to  his  class. 


2.  Enphaaize  need  for  good  physical  condition 
by  these  speakers  from  High  School  or  Lane 
Community  College. 

a.  football  player 

b.  basketball  player 

c.  tennis  player 

d.  volleyball 

e.  golf 

f .  track  and  field 

g.  baseball 

3.  Have  tasting  party  to  explain  where  their 
food  came  from  and  jobs  needed  to  grow,,  cook^ 
and  serve  it. 


Materials  and  Resources: 

1.  Film: 

Creative  Body  Movements 
MA  6912  18  ~ 

2.  Guest  speakers:  from 
High  School  or 

Lane  Community  College 

Mr.  Edward  Armstrong  - 
Olyupic  Games 


Evaluative  Activities: 


1.    The  child  xdill  list  orally,  in  writing, 
or  by  illustration,  three  jobs  where  good 
physical  health  is  helpful  or  necessary. 


Grade : 


1-3        Subject;    Art 


Unit :     1>  Drawing 
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I.    CONCEPT:    Drawing  is  tised  in  several  occupations  and  for  hobbies >  

Objective :    The  child  can  list  two  jobs  or  hobbies  which  use  drawings > 


Learning  Activities ; 

1.  Ken  Kesey*s  illustrator:    speak  on  illus- 
trating books, 

2.  Loiiise  Brovjn:    display  portraits. 

3.  Have  Metal's  Department  explain  how  their 
drai^ngs  help  their  project, 

U.    Make  a  notebook  (grade  level  wise)  of  any 
famous  paintings  found  in  magazines/ 

5.  Have  sign  painter  visit  and  demonstrate 
steps  in  sign  painting. 

6.  Visit  from  Jack  Bergener  from  University 
of  Oregon,  on  sculpture. 

?•    Someone  visit  that  draws  as  a  hobby. 

8,    Someone  visit  that  paints  as  a  hobby • 


Materials  and  Resources : 

1.  Ken  Kesey 

2.  Louise  Brown 

3*    Norman  Miller,  High  School 


5.  Visits: 

Obie  Outdoor  Advertising 

5.    Jack  Bergener 


7.  &  8.    Robert  Neimg 

Route  1   Box  36 
Springfield,  Oregon 


Mrs.  Roacb 


Films: 


What  is  Art? 
MA  5205  6d 

Discovering  Dra^riLng  and 
Painting 
MA  6TO  52 
Creating  With  Color 
MA  7003"  83  


Evaluative  Activities; 


1.    Check  the  jobs  that  use  drawing: 

:     _  secretary 

^  custodian 

 artist 

 ^milk  man 

sign  painter 
 book  illustrator  ^ 

truck  driver  iT'4.</ 
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Grade :         1-3        Subject :  Art  Unit :       2.    Design  and  Shape 


I .    CONCEP T :    Many  jobs  and  hobbies  are  involved  in  artistic  design  and  shapes. 


Objective:    The  child  can  list  two  occupations  that  involve  artistic  skill  in 
design  and  sb     - . 


Learning  Activities; 

1.  Have  a  lady  visit  and  display  her  needlework. 

2.  Have  a  rr..?.n    visit  and  shox-j  a  display  on 
photography. 

3.  Visit  University  of  Oregon  Museum  of  Art. 

U.    Visit  set  construction  of  a  play  and  cos- 
tume design  at  the  high  school, 

5.  On  any  field  trip,  observe  window  displays. 
Then  design  and  build  your  own  display. 

6.  Visit  a  florist  to  observe  and  demonstrate 
the  use  of  design  and  shape. 

7>    Have  a  landscape  architect  visit  and  explain 
his  work. 

8.    Have  a  jeweler  visit  and  ejqDlain  creativity 
and  design. 


Materials  and  Resources: 

1.  Bon  Marche 

2.  Mark  Jenkins 
Pleasant  Hill,  Oregon 

3.  University  of  Oregon 

U.    Visit  Pleasant  Hill  High 
School. 


6.  Chase  Gardens 
Eugene,  Oregon 

7.  Vern  Cornelius 

8.  Harold  Dunn 

FilJns : 
Form 

MAT205  69 

Eyes  Are  For  Seeing 

MA  5900  ta 

Look  At  That 
MA  70021^ 
The  Purple  Turtle 
MB  5700  12 


Evaluative  Activities: 

1,    Give  the  child  the  four  basic  shapes  and 
have  him  list  orally,  or  verbally,  two  jobs 
which  involve  use  of  these  shapes. 
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Grade: 


Subject: 


Art 


Unit; 


3*  Handicrafts 


I.    CONCEPT:    Some  joos  and  hobbies  are  related  to  handicrafts. 


Objecti-ve:    The  child  can  li3t  tv;o  jobs  or  hobbies  vjhich  are  related  to  handi- 
crafts. 


Learning  Acti m'  ti  ns  : 

1.  Guest  speaKui  un  hanoxcrafts  from  The  VJhite 
Dove. 

2.  Have  a  person  who  teaches  glass-blox^ing  at 
OMSI,  demonstrate  his  art  to  the  class. 

3.  Have  a  puppet  shoi-j,  vrith  students  making 
puppets  and  scenery. 

Maniafacture    your  own  stationery  using 
pressed  flowers,  waxed  paper ,  .      onion  skin 
paper,  and  kleenex. 

Guest  speakers  on  pottery. 


6,    Have  Sue  Davis,  Pleasant  Hill    High  School, 
demonstrate  hox^^  to  make  candles. 


Materials  and  Resources 

1.  I'Jhite  Dove 

2.  OMSI 


U.    Sunset  Magazine,  May  1972 


^.    Clark  Ceramics 
Junction  City 

6.    Sue  Davis 
VJhite  Dove 


Evaluative  Activities; 

The  child  x^iU  conplete  two  handicraft  pro- 
jects and  tell  what  job  is  related  to  each, 


Films : 

How  to  Make  a  Simple  Loom 
and  Weave 
MB  5205  73 
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Directions  for  Administering  Pre-Test  and  Post- Test 


A  pre-test  and  post-test  vail  be  given  to  the  students  of  grades 
1,  2y  and  3.  The  purpose  of  these  tests  is  to  measure  the  awareness 
the. learner  gains  in  ais  knowledge  of  the  "world  of  work". 

To  administer  this  test^i  as  to  give  one  an  accurate  account  of 
measurement^  please  do  the  following: 

1.  If  the  child  is  vmable  to  read  and  write  out  the  questions  and 
answers^  give  this  test  orally.  (Teachers,  or  teacher's  aides) 

2.  Administer  individually  or  to  very  small  groups,  recording  ans- 
.   wers  on  Test  Check  list. 

3.  Record  the  number  of  correct  responses  per  child    on  the  class 
roster J    testing  once  in  the  fall  and  once  in  the  spring. 

In  questions  1  and  2,  the  correct  answer  must  be  the  exact  job. 
(not  trucker,  but  log  truck  driver) 

U.    Data  to  be  given  to  the    Career  Awareness  Committee  to  be  used 
for  evaluations  and  quarterly  and  yearly  reports. 
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PRE-TEST  AND  POST- TEST 
Grades:    1,  2,  3 

VJhat  kind  of  job  does  your  father  (or  any  male  guardian)  do  i^hen  he  goes  to  work? 


tAfhat  kind  of  job  does  your  mother  (or  any  female  guardian)  do  when  she  goes  to  work? 


List  ten  Jobs  that  people  do  when  they  go  to  work. 


List  fi-ve  jobs  that  people  do  around  our  school. 


Page  7U 

IJhat  jobs  are  you  (meaning  the  student)  able  to  do.    Name  at  least  three. 


See  questions  pertaining  to  your  grade  level. 

A«    Grade  1    Circle  the  occTLpations  which  involve  the  product:!  xk 
handling  of  it: 

 dairy  farmer    (yes)   fireman 

 doctor   truck  driver  (yes) 

 teacher   ^assembly  line  x^orker  (yes) 


 store  clerk    (yes)   secretary 

 cook    (yes)   carpenter 

B.    Grade  2    Circle  the  occupations  t^hich  involve  communications. 

 I'adio  announcer      (yes)   telephone  operator  (yes) 

^  lawyer   receptionist 

 mailman     (yes)   nexrs  reporter  (yes) 

 ^policeman   T.V.  repairman  (yes) 

 fireman   secretary 

C»    Grade  3    Circle  the  occupations  that  involve  v/orking  tirith  natural  resources, 

 ^receptionist   stewardess 

 author   ^chemist  (yes) 

 fisherman      (yes )   ^miner  (yes) 

 log  truck  driver    (yes)   veterinarian 

 road  construction  worker  (yes) 

teacher  aide 
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TEST  CHECK  LIST 

Scoring:    For  every  correct  response,  score  1  point. 

For  e-very  incorrect  response ^  score  0.  ^zero) 


Question 

#1 

1 

■ 

#6 

i 

Total 

Possible  Score 

1 

1 

10 

3 

10 

30 

1. 

2. 

3. 

1-  

1 

u. 

1  

D  • 

7 
f  • 

Q 

0. 

9. 

lU, 

1 

12  • 

13. 

lu. 

15. 

It). 

1  7 

IR 
xu  • 

TO 

20. 

21. 

22. 

23. 

s 

2U. 

25. 

26. 

27- 

28. 

29. 

JO. 

i 

1 

1?4S 
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PRE- TEST  AI€I  POST  TEST  CLASS  ROSTER 
Total  ?oc^s-'^Iq  Score  -30 


Name 


Pre-Test 


Post- Test 


1.. 
2._ 

3.. 
li. 

6.  _ 

7.  " 

8/ 

9._ 
1G._ 
11.^ 
12 
13." 
Ik. 

15.  " 

16.  _ 
17.] 

18.  __ 

19.  " 

20.  _ 

21.  __ 

22.  " 

23.  " 
2it." 

25 

27.  " 

28.  __ 

29... 
30. 
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TEACHER  SURVEY 


This  survey  v/ill  be  given  at  the  beginning  and  the  end  of  the  school  year.  Ihe 
survey  is  only  to  be  used  as  a  tool  to  evaluate  the  effectiveness  of  the  career 
awareness  program. 


1. 

I  use  guest  speakers.    (If  the  answer  is 
yes,  please  do  question  number  2. 

Yes 

Sometimes/Maybe 

No 

2, 

>/hen  I  use  guest  speakers,  a  part  of  the 
class  discussior^  is  concerned  x^th  their 
ocojpation. 

3. 

VJhen  taking  field  trips,  some  eniphasis  is 
placed  on  occvpations  observed. 

U. 

I  can  see  where  I  can  add  vocs^tional  in- 
terest to  subjects  that  are  already  taught. 

5. 

I  have  used  bulletin  boards  which  en^iha- 
size  occ\:pations. 

6. 

Vocational  avjareness  is  a  legitimate  goal 
for  grades  1,  2,  and  3- 

7- 

I  feel  adequately  prepared  to  enphasise 
vocations  in  my  teaching. 

8, 

I  am  ai^re  of  the  resources  available  to 
teach  vocational  aviareness. 

GUIDE  EVALUATIOM 

VJere  you  able  to  use  the  career  awareness  guide  in  your  teaching  this  year? 


If  no,  why  not,  and  if  yes,  v;hich  areas  did  you  use  most? 


VJhat  suggestions  do  you  have  for  improving  the  career  awareness  guide? 


V/ere  you  able  to  use  the  student  tests  as  a  teaching  tool?  

Please  list  any  suggestions  you  have  for  inproving  the  student  tests. 


ase  share  any  human  interest  stories  which  have  arisen  from  the  use  of  the 


career  awareness  guide » 


What  probleins  did  you  find  in  using  the  career  awareness  guide? 
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COMMUNITY  SURVEY 
Please  check  the  appropriate  ansirers. 

1.  Have  you  heard  of  the  career  awareness  program  at  Trent  Primary  School  that  is 
aimed  only  at  making  your  child  auare  of  the  many  jobs  involved  in  our  "world  of 
work"?    There  has  been  no  attenpt  to  channel  a  child  toward  any  job. 

Yes  

No   

If  yes,  where  did  you  hear  about  it? 

Your  child  

A  neighbor  

Ifliat  other  means  

2.  Has  your  child  mentioned  any  school  activity  which  has  been  connected  with  the 
career  awareness  program? 

Yes  

No  

3.  Does  your  child  shovr  any  increase  in  understanding  of  the  relationship  between 
school  and  the  world  of  work? 

Yes  

No  

U«    How  do  you  feel  about  career  ax^areness  in  the  primary  school? 

Favorable  

Un  f av  o  r  ab  le 

No  opinion   

$•    Do  you  think  that  the  career  aviareness  program  should  be  continued? 

Yes  

No 


Additional  Comments: 


FORM  LETTER  FOR  FIELD  miPS 


Dear   : 

The    (1st,  2nd.  3rd)    grade  x^ould  like  to  visit 

(Wednesday)  the    (Uth)        day  of    (June)  197 

at  (^:20)  ^A.M.    P.M.    to  learn  about  careers. 

There  viill  be       (25)  students* 

Enclosed  find  a  list  of  the  questions  the  children  haye 
asked. 

Sincerely, 


(Teacher's  or  Student's  Name) 


FORH  LETTER  FOR  GUEST  SPEAKERS 


My  name  is   .    I  am 

.  ^years  old  aJid  vje  are  learning  about  acareers  in 

 ^  •    One  inportant 

way  to  learn  is  to  have  a  guest  speaker  help  e^q^lain  about  his 
occupation. 

-There  tjill  be  _  students  in  the   ^ 

grade.  Some  of  the  questions  ue  would  like  ansviered  are  atta- 
ched.   We  hope  it  ijill  take  

in  room  at  Trent  School. 


Very  Sincerely^ 
(student's  Mame 
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OBSERVATION  RATING  SHEET 
Sarr$)le  of  a  Rating  Sheet  a  child  could  use  for  his  father's  occupation. 


1. 

Name  of  occupation 

2. 

Vforker  uses  hands  Yes 

No 

3. 

V/orker  uses  eyes  Yes 

No 

• 

u. 

Worker  works  uith  people 

Yes 

No 

Worker  works  \j±th  ideas 

Yes 

No 

6. 

Worker  works  with  things 

Yes 

No 

7. 

Worker  works  outside 

Yes 

No 

8. 

Worker  works  inside 

Yes 

No 

9. 

Is  this  work  dangerous? 

Yes 

No 

10.    TAlhat  kinds  of  tools  or  equipment  does  he  use? 


11.  Check  the  things  that  are  true  about  this  worker  in  his  job: 

a.  lifts  heavy  things 

b.   lifts  light  things 

c.   lifts  very  little 

d.  walks  a  great  deal 

e.  walks  a  little 

f.   ^sits  most  of  the  time. 

12.  Does  this  worker  like  his  job? 

Yes  No  Doesn't  care 


f 
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THANK  YOU  FORMS  FOR  GUEST  SPEAKER  AND  FIELD  TRIPS 


Dear  ^  : 

The  Trent  ^  grade  thanks  you  for  being  our 

guest  speaker.    We  enjoyed  learning  about  your  career. 

Thaxik  you. 

Student's  Name  ' 


Dear   : 

The      ..^   ^grade  thanks  you  for  the  field 

trip.    We  really  enjoyed  visiting  you.    We  learned  many 
different  things. 

Thank  you. 
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JOB  LIST 


The  following  ond  hundred  jobs  have  been  incraded  in  the  Career  Awareness  Guide 
for  the  priiTiary  school. 


Grade  1 

Family  workers 

Speech  Therapist 

Drama  Player 

Pantominist 

Dairyman 

Plumber 

Paper  Boy 

Postman 

Garbageman 

Soldiers 

Toy  Makers 

Turkey  Farmer 

Fireman 

School  Employees 
Veterinarian 
Pet  Store  Owner 
Dog  Groomers 
Carpenter 

Construction  Workers 
Paint  Store  Workers 
Cake  Decorators 
Cook 

MiJisician 

Shoe  Repairman 

Shoe  Clerk 

Clothes  Salesman 

Pilot 

Train  Engineer 
Ballerina 
Athletes 
Creamery  Workers 
Clerks 
Cashiers 
Truck  Drivers 
Bus  Drivers 

Service  Station  Attendant 

Custodian 

Gardener 

Weaver 

Pottery  Maker 
Candle  Maker 


Grade  2 

Radio  Disc  Jockey 

Radio  Announcer 

Telephone  Operator 

T.V.  Announcer 

News  Reporter 

policeman 

Dentist 

Doctors 

Nurse 

Lab  Technician 

Aides 

Druggist 

X-Ray  Technician 

Market  Manager 

Baker 

Butcher 

Truck  Farmer 

Store  Clerks 

Secretary 

Scientist 

Astronomers 

Photographer 

Vfeatherman 

Rancher 

Loggers 

U-H  Leaders 


Grade  3 

Author 

Trader 
Trapper 
Boat  Captain 
Foresters 
Miners 

Commissioners 

Lane  County  Sheriff 

Judge 

Lane  County  Agents 

Orchardist 

Feed  Store  Workers • 

Horticulturist 

Road  Builders 

Collectors 

Bank  Teller 

Cashier 

District  Clerk 

Sawmill  Workers 

Environmentalist 

Architecture 

Counselor 

Psychologist 

Electrician 

Life  Guards 

Traffic  Controller 

Illustrators 

Metal  Workers 

Artist 

Sculpture 

Designers 

Landscape  Artist 

Florist 

Glass  Blower 

Jeweler 
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STUDENT  BIBLIOGRAPHY 

TITLE 
ABC's  of  Space 
Adventures  of  a  Letter 
Animal  Doctors:    Vlhat  do  They  Do 
Annapolis,  Cadets,  Training  and  Equipment 
At  The  Harbor 

Bill's  Story  of  the  l^olesale  Produce 
Big  City  Vforkers 

Bob's  Story  of  the  Retail  Market 
Cotton  Growing 
Dairyman  Don 

Doctors  and  Ntirses:    What  Do  They  Do 

Danger  Fighting:  Men  and  Ships  of  Coast  Guard 

Farms 

Fibers 

First  Book  of  Cotton 
First  Book  of  Fruits 
Ha-we  You  Seen  Boats 
HoxiT  We  Get  Our  Cloth 
How  We  Get  Our  Clothing 
How  We  Get  Our  Mail 
Let's  Find  Out  About  Bread 
Let's  Find  Out  About  Cloth 
Let^s  Find  Out  About  Farms 
Let's  Find  Out  About  Firemen 
Let's  Find  Out  About  Milk 
Let's  Find  Out  About  Policemen 


AUIHOR 
Asimov,  Isaac 
Schloat,  G, 
Green,  Car la 
Colby,  C.B. 
Colonius,  Lillian 
Burt,  Olive 
Urell,  Catherine 
Smith,  Marie  Elizabeth 
Harvey,  Lois  F. 
Chapman,  Cynthia 
Greene,  Carla 
Colby,  G.B. 
Howard,  Robert  West 
Adler,  Ir^?ing,  and  Ruth 
Rogers,  Matilda 
Beck,  Barbara 
Qppenheim^  Joanne 
McCall,  Edith  S. 
McCall^  Edith  S. 
McCall,  Edith  S. 
Burt,  Olive 
Pitt,  Valerie 
Cairpbell>  Ann 
Shapp,  Martha 
!\Mtney,  David 
Shapp,  Martha 
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Continued: 

Let's  Find  Out  .About  Safety 

Shapp^  Martha 

Let's  Find  Out  About  School 

Shapp^  HartJia 

Let's  Find  Out  About  Telephone 

Knight^  David 

Let's  Go  To  An  Airport 

Sootin^  Laura 

Let's  Go  To  A  Clothing  Factory 

Lazarus,  Harry 

Let's  Go  To  A  Fire  House 

Buchheimer ,  Kaomi 

L^'s  Go  To  A  Garage 

Goodspeed,  J. 

Let's  Go  To  A  Post  Office 

Buchheimer ,  Naomi 

Let's  Go  To  A  Rocket  Base 

Chester,  Michael 

Let's  Go  To  A  Telephone  Cor^pany 

Buchheimer,  Naomi 

Let's  Ride  In  The  Caboose 

Eur lugh ,  Dav i  d 

Milk  For  You  - 

Schleat,  G. 

Mr.  Zip  And  The  U.S.  Mail 

Barr,  Jene 

Mother's  Story  of  Dairying 

Smith,  Marie 

My  Garden  Grows 

Watson,  Aldren 

News  Travels 

Dhapin ,  Cynthia 

On  The  Beat 

Robinson,  Barry 

Our  Friend  The  Forest 

Laube r ,  Patr i  cia 

Our  Post  Office  and  It's  Helpers 

Miner,  Irene  Servey 

One  Horse  Farm 

Ipcar,  Dahlov 

Park  Ranger 

Colby,  C.B. 

Pogo's  Fishing  Trip 

Norling,  Josephine 

Pogo's  House:  Story  of  Lumber 

Nor ling,  Josephine 

Pogo ' s  Lamb :  A  Story  of  Wool 

Norling,  Josephine 

Pogo's  Letter:  A  Story  Of  Paper 

Norling,  Josephine 

rogo's  Sea  Trip 

Norling,  Josephine 

Policeman  Small 

Lenski,  Lois 

Riding  The  Rails 

Olds,  Elizabeth 
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Continued: 

Railroad  Engineers  and  Airplane  Pilots 

Safety  Can  Be  Fun:  ^-brds  and  Pi^•tures 

Ships  Come  And  Go 

Smoke  Eaters 

Soldiers  And  Sailors 

Squad  Car 

Subnjarine  Warfare 

Survival  Training 

Story  Book  of  Houses 

Tall  Timber:  The  Work,  Machines,  and  Men  of 
The  Forest  Service 

The  Big  Book  of  Fire  Engines 

The  Bread  Book 

The  First  Book  of  Lumbering 

The  Irtrioor  and  Outdoor  Grow  It  Book 

The  F?.rst  Book  of  VJool 

The  Sad  Tale  of  the  Carless  KLunks 

The  Toolbox 

The  True  Book  of  Tools  For  Building 

The  True  Book  of  Cloth 

The  True  Book  of  the  Moonwalk 

The  True  Book  of  Policemen  and  Firemen 

The  True  Book  of  Ships  and  Seaports 

This  Is  A  Department  Store 

Tools  For  Andy 

Visit  To  The  Dentist 

Visit  To  The  Hospital 

What  Happens  In  A  Car  Factory 
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Greene,  Car.la 
Leaf,  Munro 
Sniith,  I'lary  Elizabeth 
Colby,  C.B. 
Colby,  C.B. 
Chapin,  Cynthia 
Colby,  C.B. 
Colby,  C.B. 
Petersham.*  Maud 

Colby,  C.B. 
Zaffo,  George,  Jr. 
Meyer,  Carolyn 
Rich,  Louise 
Baker,  Samm 
Cavanna,  Betty 
Kessler,  Leonard 

ft 

Rockwell,  Anne 
Le  a V  e  tt ,  Je  r ome 
Nighbert,  Ester 
Frisky,  Margaret 
Miner,  Opal 
Carter,  Katherine 
Romano,  Louis 
Tiig)ett,  James  S. 
Gam,  Bernard,  Jr. 
Chase,  Francine 
Shay,  Arthur 
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Continued: 

VJhat  Happens  VJhen  You  Travel  By  Plane 
VJhat  To  Be 

V?hose  Tools  Are  These 
V/ork  Around  The  World 
VJorkers  Long  Ago 

ABOUT  BOOKS 

That  Amazing  Portlaiid  Cement 
Bananas 

A  Bicycle  For  Linda 
Cargo  Ships 
Clouds 

Engineer  Of  A  Train 
Family  Helpers 
Farm  Helpers 
Fireman 

Food  and  VJhere  it  Comes  From 

Hu.pful  Helicopters 

Jerry  And  Jimmy  And  The  Pharmacist 

Jack's  Dental  Checkup 

Men  At  Work 

Miss  Sue,  The  Nurse 

Policemen 

Postmen 

Ready  To  Wear  Clothes 
School  Helpers 
Truck  Farming 


Shay,  Arthior 
Povjell,  Meridith 
Radlauer ,  Edv7ard 
Jackson,  Kathryn 
Baker,  Eugene 

D.  Telfer 
S.P.  Russell 

E.  Baker 
M.  Uhl 

T.  Shannon 
S.  Johnson 

E.  Hoffman  and  J.  Hefflefinger 
E.  Payton 

E.  Hoffman  and  J.  Hefflefinger 
T.  Shannon 

D.  Allison 

F.  Thompson 
R.  Jubelier 
R.  Radiauer 
F.  Thoirpson 
I.  Dillon 

E.  Hastings 
T.  Shannon 

E.  Hofftaan  and  J.  Hefflefinger 
IrB#  Johnson 
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Continued: 


CCME  TO  WOHK  VJITH  US  IN 

Aerospace 

Jean  and  Ned  VJilkson 

An  Airplane 

Jean  and  Ned  VJilkson 

A  Bank 

Jean  and  Ned  Wilkson 

A  Dairy 

Jean  and  Ned  Wilkson 

A  Departnient  Store 

Jean  and  Ned  Wilkson 

A  Hospital 

Jean  and  Ned  VJilkson 

A  Hotel 

Jean  and  Ned  Wilkson 

House  Construction 

oean  ana  i>ieu  i.xjLKson 

A  Newspaper 

Jean  and  Ned  Wilkson 

A  Telephone  Conpany 

Jean  and  Ned  Wilkson 

A  Toy  Factory 

Jean  and  Ned  Wilkson 

A  T.V.  Station 

Jean  and  Ned  Wilkson 
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I  '/ANT  TO  BS  A  (AN) 

Airplane  Hostess 

Greene 

Animal  Doctor 

Greene 

Architect 

Baker 

Baker 

Greene 

Ballet  Dancer 

Greene 

Bank  Teller 

Baker 

Baseball  Player 

Greene 

Basketball  Player 

Baker 

Beauty  Operator 

Baker 

Bus  Driver 

Greene 

Carpenter 

Greene 

Goal  Miner 

Greene 

Cowboy 

Greene 

Dairy  Parmer 

Greene 

Dentist 

Greene 

Doctor 

Greene 

Farmer 

Greene 

Fireman 

Greene 

Fisherman 

Greene 

Football  Player 

Baker 

Forester 

Baker 

Homemaker 

Groene 

Librarian 

Greene 

Mechanic 

Greene 

Musician 

Greene 

News  Reporter 

Greene 

Continusd? 


I  Want  to  be  a  (au) 


Orange  Grower 

Greene 

Pilot 

Policeinaii 

Greene 

Greeue 

Restaiirant  Oximer 

Greene 

Road  Biiilder 

Greene 

Sales  Clerk 

Baker 

Scientist 

Greene 

Secretary 

Baker 

Ser^vice  Station  Attendant 

Baker 

Ship  Captain 

Greene 

Space  Pilot 

Greene 

Storekeeper 

Greene 

Taxi  Driver 

Baker 

Teacher 

Greene 

Telephone  Operator 

Greene 

Train  Engineer 

Greene 

Truck  Driver 

Greene 

Waitress 

Bakor 

Vfeatharman 

Baker 

Zoo  Keeper 

Greene 

ERIC 
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PAI«S?HI£TS  AVA2MLS  TO  TEACHHSS  OJILI 
Requests  on  school    stationery  preferred 


!•    Bie  Creative  Scientist 


2.  Health  Careers  Leaflets 
Leaflets  in  the  set  are: 

Hospital  Piirchasing  Agent  #1 
Si?>portive  Nursing  Personnel  #2 
Hospital  Admitting  Officer  #3 
Hospital  Engineer  ;/h 
Technicians :  Electrocardiograph 
and  Electroencephalograph  ^ 

3.  Jobs  With  the  Forest  Service,  A  Up-8U3 


U*    Occtpational  Guide  Index 

Once  this  is  received,  individual 
Occupational  Guides  may  be  ordered* 


1.  U.S.  Atonic  Energy  Corrmisision 
P.O.  Box  62 

Oakridge,  Tennessee  3783C 

2.  Ainerican  Hospital  Association 
Division  of  Health  Careers 
8I4D  Korth  Lake  Shore  Drive 
Chicago,  Illinois  606II 


3.    U.S,  Department  of  Agriculture 
Forest  Service 
VJashington,  D.C.  202^0 

U.    California  Dept.  of  Enployment 
800  Capitol  Mall 
Sacramento,  California  958lU 


Tommy  Looks  at  Farming 

(cartoon  book  on  many  skills  needed 
in  farming  today)    Available  in  class- 
room lots*    Request  must  be  on  official 
stationery. 


Ihe  B.F.  Goodrich  Conpany 
Public  Relations  Department 
500  South  Main  Street 
Akron,  Ohio  )iU3l8 


What  Is  a  Pharnacist  6.    The  l^jjohn  Conpany 

7171  Portage  Road 
Kalamazoo,  Michigan 


7*    Your  World  of  Work 

(intended  for  those  tAo  do  not  plan 
to  attend  college) 
Available  to  librarians  only. 


7.    National  Farmer's  Union 

Educational  Material  Service 
1575  Sherman  Street 
Denver,  Colorado  80201 
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PAJiPHLETS  A^AIUIELE  10  STUDSflTS  .Alffi  TEACHERS 
Hobbies  or  Avocational  Interests 


Paii?)h]jet  Name 
Let's  Collect  Rocks  (single  copies) 


Let's  Collect  Shells  (single  copies) 

Model  Rocketry:    The  Answer  To  The 
Youth  Rocketry  problem 


New  Horizons  for  Leisure  Time 


Standards  for  U.S.  CoinineifnoratiT?e 
Postage  Stanps 


Our  Introduction  to  Scale  Model 
Railroads 


Write  business  letters  asking  for 
information  on  the  background  of 
the  model-making  industry  to: 

(If  none  of  these  acknowledge  the 
student^s  letters,  Eugene  Toy  and 
Hobby   will   be  glad  to  furnish 
additional  names  and  addresses) 


Fascination  of  Stanp  Collecting 


Address 

1.  Shell  Oil  Corqpany 

Public  Relations  Department 
Roon  lilSii 

50  Uest  50th  Street 

Nev:  Tork,  New  York     100 20 

2.  Shell  Oil  Corpany    (as  above) 

3.  National  Assoc.  of  Rocketry 
1239  Vermont  Avenue,  N.W. 
Washington,  D.C.  20005 

1|.    Sun  Life  Assurance  Co«  of  Canada 
One  North  LaSalle  Street 
Chicago,  Illinois  60602 

5.  Post  Office  Department 
Office  of  Ptiblic  Information 
Washington,  D.C.  2C260 

6.  Kalmback  Publishing  Conpany 
Sales  Promotion  Manager 
1027  North  7th  Street 
Milwaukee,  VflLsconsin  53233 


7.    Revell  Inc. 

U223  Glencoe  Avenue 
Venice,  California 


90291 


V7estern  Model  Distributors 

6U80  Flotilla  Street 

Los  Angeles,  California  90022 

Aurora  Plastics  Corporation 

hU  Cherry  Valley  Road 

West  Henpstead,  New  York  11552 


Monogram  Models  Inc. 
8601  Uaukegan  Road 
Morton  Grove,  Illinois 


60053 


8.    American  Staitp  Dealers,  Assoc.  Inc 
Department  H 
1U7  West  U2nd  Street 
New  York,  New  York  IOO36 
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PROGRAM  PHILOSOPHY  AND  OBJECTIVES 


Updating  tlie  training  of  nurses  is  an  establisiied  wortliwliile  endeavor  by  any  institution 
able  to  demonstrate  a  need  foi  registered^  professional  nurses.  Nurse  refreslier  programs 
iiave  been  offered  for  several  decades  under  numerous  auspices<vpredominantly  iiospitals. 
Rising  costs,  changing  priorities  for  hospital  programs,  and  difficulties  in  standardizing 
courses  have  prompted  concerned  professional  organizations  to  request  that  community 
colleges  be  charged  with  this  educational  responsibility. 

The  following  state  guidelines  are  set  foith  so  that  some  degree  of  standardization  and 
economy  can  be  achieved,  while  allowing  flexibility  in  local  implementation,  scheduling, 
and  instructional  strategies. 


The  philosophy  for  nurse  refresher  programs  to  be  implemented  in  Oregon  community 
colleges  is  expected  to  reflect  the  philosophical  concepts  which  these  educational 
institutions  collectively  embrace,  These  concepts  or  operational  principles  include  the 
following:* 

I.  Citizens  in  a  democracy  should  have  continuous  opportunity  to  increase  their 
knowledge  of  the  world  and  their  ability  to  perceive  and  assess  information  given 


2.  Post-high  school  education  should  be  available  to  everyone  in  a  community. 

3.  Such  education  beyond  high  school  should  be  structured  to  fulfill  the  needs  of  both 
the  student  and  community. 

4.  A  community  college  should  maintain  an  "open  door"  policy. 

The  right  of  every  person  to  continue  learning  in  an  educational  setting  is  also  the  nurse's 
right.  This  individual  has  already  shown  the  capacity  and  desire  io  learn  by  completing  a 
basic  nursing  program  and  is  now  studying  in  order  to  transfer  to  another  area  within  the 
nursing  field,  to  upgrade  skills,  or  to  return  to  active  practice. 

The  refresher  nurse  is  an  adult  with  special  needs-seeking  meaningful  experiences  which 
will  assure  readiness  to  fulfill  a  professional  role.  JwHcking  recent  experience  and 
reinforcement  of  previous  learning,  self-confidence  is  greatly  diminished.  (Apprehension 
and  lack  of  confidence  are  common  among  refresher  nurse  applicants.)  A  supportive  and 
accepting  environment  will  further  restore  self-confidence.  Support  can  best  be  promoted 
by  the  teacher  through  a  personalized  approach  which  contributes  to  purposeful 
interactions  between  instructor  and  nurse  and  between  nurse  and  patient.  Peer  group 
interaction  also  provides  vital  support  to  the  refresher  nurse. 

Education  for  the  occupations  and  professions  is  a  continuing  process.  A  three-month 
refresher  curriculum  cannot  totally  educate  the  returning  nurse  to  the  magnitude  of 
changes,  new  approaches,  and  techniques  of  current  technical  and  professional  practice.  It 
can  provide  the  processes  and  content  needed  to  meet  requirements  for  safe  practice  and 

*Articulaiicjn  and  Coordination  of  Occupational  Preparatory  Curriculums  from  the  High  School 
Through  the  Community  College:  Report  of  Tark  Force  II.  Oregon  Board  of  Education,  Salem, 
Oregon  97310,  1969,  p,  18. 


Philosophy 


them. 
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equip  the  returnee  for  continued  learning.  The  refresher  curriculum  is  only  the  initial  step 
to  re-entry  into  the  profession,  it  must  be  followed  by  self-directed  participation  in 
continuing  education  and  in-service  programs. 

A  philosophy  needs  to  be  adopted  which  is  compatible  with  the  philosophical  concepts  of 
the  sponsoring  educational  agency  and  which  makes  provision  for  individual  student  and 
local  community  needs.  This  philosophy  should  be  written  so  that  all  who  participate  in 
program  development,  implementation,  and  evaluation  may  proceed  with  clarity  of 
purpose  within  the  limits  of  this  structural  framework. 

Objectives 

A  nurse  refresher  program  will  enable  the  nurse  to- 

( 1)  Assess  own  readiness  for  return  to  active  practice. 

(2)  Reaffirm  previously  acquired  knowledge  and  skills  of  basic  nursing  ca/e. 

(3)  Acquire  additioiial  knowledge  and  skills  in  nursing  care. 

(4)  Apply  concepts  of  patient-centered  care  in  using  the  team  approach,  have 
awareness  of  changes  in  medical  and  nursing  practice,  and  adjust  to  altered  roles 
of  health  care  personnel. 

(5)  Change  own  behavior,  including  attitudes,  to  reflect  current  philosophy  and 
trends  in  nursing  practice. 

(6)  Participate  as  a  team  member  in  assessing,  planning,  giving,  and  evaluating 
individualized  nursing  care. 

(7)  Move  into  a  staff  orientation  program  as  a  responsible  nurse  practitioner  in  a 
hospital,  nursing  .home,  or  other  health  care  facility  at  the  completion  of  the 
program. 

(8)  Contribute  to  improving  the  quality  of  nursing  care  through  continued  and 
self-directed  professional  development  after  returning  to  nursing  practice. 
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PROGRAM  DEVELOPMENT 


Development  of  a  nurse  refresher  program  is  a  dynamic  process  in  whicii  numerous 
checkpoints  occur  as  to  whether  it  should  be  offered,  revised  at^er  being  in  operation, 
and/or  continue  to  be  offered.  A  flow  chart,  adapted  from  several  sources,*"  has  been 
plotted  to  relate  the  progression  of  program  development  from  instigation  through 
evaluation  and  follow-up.  (See  opposite  page.)  In  the  following  paragraphs,  several  key 
issues  are  expanded  and  resources  suggested. 

Clinical  and  Community  Resources 

Ample  classrooms,  clinical  facilities,  and  demonstration  equipment  must  be  available  t'or 
student  use.  Clinical  facilities  should  be  selected  on  the  basis  of  which  can  offer  the 
learning  experience  needed  to  fulfill  objeciives  of  the  curriculum. 

A  memorandum  of  agreement  for  utilization  of  clinical  t'acihties  should  be  arranged  well 
in  advance  of  the  beginning  date.  The  memorandum  should  include  responsibilities  of  the 
participating  agency  and  the  college  or  sponsoring  agency.  The  agreement  will  need  to  be 
more  formal  if  considerable  instruction  and  supervision  is  lo  be  provided  by  the  clinical 
staff.  A  liaison  person  should  be  named  in  the  agreement  to  facilitate  communication  and 
coordinate  learning  activities. 

Clinical  agencies  to  be  considered  for  nurse  refresher  experiences  are  hospitals, 
convalescent  centers,  nursing  homes,  and  public  health  agencic^'.  Other  community 
agencies  may  be  used  on  a  limited  basis  for  tours,  observation  visits,  Oi  to  achieve  other 
specified  objectives. 

Advisory  Committee 

The  appointment  of  an  advisory  committee  is  recommended  for  all  occupational 
education  programs.  A  committee  of  manageable  size  composed  of  resource  persons  and 
specialists  can  provide  expert  assistance  during  the  development  of  the  program.  An  ad 
hoc  committee  may  be  appointed  initially  to  assist  with  need  and  feasibility  studies. 
When  this  preliminary  function  is  completed  and  program  development  is  to  begin,  a 
permanent  committee,  or  existing  committee  for  other  nursing  education  programs,  can 
assume  the  stabilizing  and  supportive  role  needed  for  effective  implementation,  continued 
evaluation,  and  revision. 

The  committee's  role  should  be  clearly  defined  as  primarily  advisory  at  the  time  its 
members  are  appointed>  Ultimate  decision-making  is  the  responsibility  of  the  educational 
institution.  The  committee  should  be  accountable  to  the  president  or  director  of  the 
sponsoring  agency.  It  can  assist  in  gathering  data,  offer  suggestions  regarding  course 
content  based  on  iob  requirements,  aid  in  promotion  efforts,  and  promote  community 
support  for  the  program,  equipment,  and  staff.  As  the  program  progresses,  this  group  can 
continue  to  feed  information  which  will  keep  the  program  relevant  to  learner  and 
community  needs. 


*A  Guide  for  Health  Technology  Program  Planning,  American  Association  of  Junior  Colieges, 
Washington,  D.C.,  I967M  Strategy  for  Evaluation  Design,  Teaching  Research,  Oregon  State  System 
of  Higher  Education,  April  1970;  "Nurse f'\  A  Guide  for  Establishment  of  Refresher  Courses  for 
Registered  Nurses,  American  Nurses  Association,  New  York,  1968. 
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The  committee  should  include  representative  persons  from  the  health  disciplines.  Nursing 
representatives  from  hospitals,  long-term  care  facilities,  public  health  agencies,  and  the 
local  nursing  association  as  well  as  representatives  from  labor,  education,  and  consumer 
groups  provide  a  reasonably  accurate  sounding  board  for  a  nurse  refresher  program.  The 
program  coordinator  should  also  meet  with  the  committee  as  the  program  is  being 
implemented  and  teaching  and  evaluation  strategies  are  being  planned. 

Limitations  of  an  advisory  committee  are  usually  found  to  include  operating  within  the 
scope  of  defined  functions;  working  witliin  the  framework  of  school  district  or 
sponsoring  agency  policies,  rules,  regulations  and  procedures;  ^nd  refraining  from 
committing  the  school  or  sponsoring  agency  financially  or  to  a  course  of  action. 

Instructional  Staff 

Careful  selection  of  instructional  staff  and  provision  for  time  and  resources  are  essential 
to  program  success.  Time  should  be  provided  for  the  instructor  to  preplan,  assemble 
needed  instructional  materials,  arrange  for  guest  speakers,  and  prepare  course  materials. 
Additional  time  in  the  daily  schedule  should  be  provided  for  preparation  of  specific 
patient  assignments  and  related  instructional  materials  for  the  next  day's  class. 

Instructors  should  meet  the  following  qualifications: 

1.  Current  licensure  as  a  registered  nurse  in  Oregon 

2.  Expertise  in  nursing  practice 

3.  Enthusiasm  for  teaching  adults 

4.  Acceptance  of  the  goaL  and  philosophy  of  the  program 

5.  Orientation  to  the  broad  scope  of  nursing  practice 

6.  Fulfillment    of    certification    requirements    of    the    Oregon    Board  of 
£ducation~niinimum  of  three  years  of  related  occupational  experience 

Clinical  Supervision 

Arrangements  for  clinical  personnel  to  supervise  refresher  nurses  during  clinical 
assignments  may  be  necessary.  These  assistants  will  supervise  these  nurses  with  guidance 
from  the  coordinating  instructor  of  the  sponsoring  educational  agency. 

Guest  Speakers 

Selective  inclusion  of  speakers  will  bring  the  necessary  detail  in  specialty  areas.  A 
schedule  for  participation  should  be  completed  before  Ihe  class  begins. 

Instructional  Materials 

The  refresher  nurse  is  expected  to  purchase  one  or  more  textbooks.  She  should  be 
informed  prior  to  registration  as  to  the  title(s)  and  cost.  All  other  materials  should  be 
provid^dTby  the  educational  agency  and/or  cooperating  agencies. 
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The  siibjecl  conlenl  can  be  supplemented  by  numerous  useful,  visual,  and  learning  aids. 
These  may  inchide  the  following: 

Handouts 

Teacher  cxpectalions 
Course  objeclivcs 
Assignments 

Bibliography  or  reference  lists 

Study  guides 

Nursing  care  plan  guides 

Skill  inventory  form 

Test  or  evaluation  forms 

Supplementary  information  sheets 

Pamph.lets  and  brochures  available  from  various  health  organizations 

Samples  and/or  pocket  guides  from  pharmaceutical  companies- Contact  salesmen  or 

write  directly  to  companies  requesting  materials. 

Programmed  Materials 

Contact  companies  publishing  nursing  references  for  listing  of  programmed  materials. 

References 

Access  to  a  library  stocked  with  current  reference  material  is  essential. 

Excellent  references  are  available  free  of  charge  from  pharmaceutical  companies  and 
from  agencies  such  as  the  American  Heart  Association,  Oregon  State  Board  of 
Health,  and  others. 

References  on  each  nursing  unit  should  be  readily  accessible  on  each  nursing  unit 
where  refresher  nurses  are  assigned.  Policy  and  procedure  manuals,  basic  nursing,  and 
current  drug  references  are  among  the  most  essential  for  this  purpose. 

Audio-visual  Aids-(For  use  in  emphasizing  key  points,  illustrating  a  lesson,  and  relating 
attitudes.) 

Chalk  and  blackboards 

Flip  charts  and/or  wall  charts 

Transparencies  and  overhead  projectors 

Slides  and  scripts 

Filmstrips,  records,  and/or  scripts 

Single-concept  film  loops 

Bulletin  boards 

Tapes  and  tape  recorders 

Closed-circuit  television 

Demonstration  supplies  and  equipment 

Films  (purchased  or  rented) 

In  ordering  any  visual  aid,  reserve  it  well  in  advance  of  use  date.  It  is  wise  to  plan 
alternative  experiences  so  that  if  a  shift  in  plans  is  necessary,  continuity  of  presentation 
will  be  raaintained.  Mechanical  and  electrical  equipment  should  be  inspected  and  adjusted 
prior  to  use  in  the  classroom. 
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Publicity  and  Recruitment 

Publicity  and  recruitment  measures  are  essential  when  starting  a  retreslier  program. 
Publicity  should  be  carefully  planned  and  (organized  to  start  six  to  eight  weeks  before  the 
program  is  scheduled  to  begin.  Time  must  be  allowed  lor  applicants  to  complete 
processing  a  temporary  nursing  permit  from  the  Oregon  State  Board  of  Nursing.*  Helpful 
suggestions  and  sample  releases  are  provided  in  the  New  Jersey  Guide,** 

Student  Selection 

The  applicant  must  meet  requirenients  for  admission  to  the  community  college  or  the 
requirements  established  by  the  facility  offering  the  program.  An  interview  is 
recommended  as  part  of  the  selection  process.  This  interview  serves  as  a  gross  screening 
for  admission  and  for  pla.   ment  in  the  program. 

in  addition,  the  applicant  must  be- 

1 .  Physically  and  mentally  healthy 

2.  Concurrently  licensed  in  the  State  of  Oregon  as  a  registered  nurse,  or  have  a 
temporary  permit  from  the  State  Board  of  Nursing.  See  Appendix  1 1 1  for  the  Board 
policy  regarding  temporary  permits  and  the  application  form. 

Evaluation  and  Follow-up 

Evaluation  serves  a  two-fold  purpose:  program  development  and  recommendation  for 
licensure. 

Refresher  nurses  should  be  given  opportunities  to  evaluate  course  content,  clinical 
experiences,  and  teaching  methods.  The  teacher  also  has  a  responsibility  for  concurrent 
and  terminal  evaluation  of  each  applicant.  The  instructor  needs  to  indicate  the  readiness 
of  the  refresher  nurse  for  employment  and  licensure. 

For  total  program  evaluation,  follow-up  planning  should  provide  for  feedback  at  critical 
points.  A  3-6-12-month  pattern  has  been  suggested  by  the  Community  Nurse  Refresher 
State  Education  Advisory  Committee.  Where  established  patterns  for  follow-up  of  all 
programs  exist  within  an  educational  agency,  some  adjustment  may  be  indicated.  The 
follow-up  form  used  by  the  Oregon  League  for  Nursing  is  included  in  Appendix  V,  It 
should  be  used  as  a  sample  in  preparing  or  supplementing,  if  necessary,  the  form  to  be 
used  by  the  sponsoring  agency.  Graduates  of  the  program  and  their  employers  should  be 
asked  to  indicate  the  effectiveness  of  program  content  in  preparing  nurses  for  re-entry 
employment  and  the  needs  of  graduates  for  in-service  and  continuing  education  programs. 


♦ofie  Appendix  III,  page  50 

Nurse  Refresher  Program  Guide  from  Start  to  fmish.  Hospital  Kesearch  and  EducatjojjatJIrmit  of 
NewJersey,  Princeton,  N.J.  1967 
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PROGRAM  MANAGEMENT 


Minimum  Time  Requirement:  240  hours* 
Total  Weeks:  iO  to  1 1  weeks 

Hours  Per  Week:  24  to  30  hours  per  week  including  clinical  practice 
Clinical  Practice:  One-half  to  two-thirds  of  total  time 
Optimal  Class  Size:  12  students 

Suggested  Textbooks:  Cooper.  Signe  S.  Contemporary  Nursing  Practice.  McGraw-Hill 
Book  Company,  San  Francisco,  1970 

or 

Stryker,  Ruth  Perin.  Back  to  Nursing,  W.fi.  Saunders,  Philadelphia,  1966, 

and 

Sutton.  Audrey  Latshow.  Bedside  Nursing  Techniques  in  Medicine  and  Surgery.  \V3. 
Saunders  Company,  Philadelphia,  1969. 


CURRICULUM  OVERVIEW 

Unit  Titles  Minimum  Hours 

Unit  I:                   Return  to  Nursing  36  hours 

Unit  II:                  Nursing  Care,  Principles  and  Practices  1 80  hours 

Unit  HI:                 The  Professional  Nurse  24  hours 

TOTAL  MINIMUM  HOURS  240  hours 

In  Unit  I,  changes  in  health  and  nursing  practices  are  studied.  Unit  II  presents  nursing  care 
principles  and  practices.  Application  of  principles  is  demonstrated  in  the  care  of  geriatric 
patients  and  patients  with  cancer,  cardiovascular  disease,  genito-urinary  disease, 
infections,  orthopedic  conditions,  and  diabetes.  New  and  current  techniques  and 
equipment  are  introduced.  Community  and  mental  health  concepts  are  introduced  in 
Units  I  and  II  as  needed  to  give  the  refresher  nurse  sufficient  knowledge  and  confidence 
to  provide  supportive  and  comprehensive  nursing  care.  Unit  III  concerns  the  role  and 
responsibilities  of  the  professional  nurse  practitioner  and  opportunities  for  positions  in 
nursing  service. 


*Oregon  Stale  Board  of  Nursing  requirement.  See  Appendix  III, 
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''Intravenous  Fluid  Infusion:  Basic  Theory  and  Practice."  ANA-NLN  Filiri  ^-ibr  ry 
''Introduction  to  Nursing  in  a  Corcr'::iy  Care  Unit,''  National  Medical  Audu^Msual  Center 
**More  Than  Words.**  ANA-NLN  Film  Library 

**Mrs-  Reynolds  Needs  a  Nurse/*  ANA-NLN  Film  Library.  Oregon  State     ard  ot  HealtL 

''Myocardial  Infarction,*'  American  Heart  Association  Film  Library:  ANA-NLN  Film 
Library 

'*Nurse-P?rient  Relationship/'  SiDith.  Kline  and  French  Laboratories.  ANA-NLN  Filn. 
Library 

""Nursing  Management  of  the  Patient  with  Cancer."  American  Cancer  Society 
"Parenteral  Fluid  Therapy,"  Baxter  Laboratories 
"Prescription  for  Life,"  Oregon  State  Board  of  Health 
"Psychiatric  Services  in  General  Hospitals."  Squibb  Laboratories 
"Pulse  of  Life  "  Oregon  State  Board  of  Health 

"Quiet  Victory,"  ANA-NLN  Film  Library,  Oregon  State  Board  of  Health 

"Safe  and  Effective  Oxygen  Therapy,"  Union  Carbide  Corporation  (Linde  Oxygen 
Therapy.  Handbook,  1962,  to  accompany  film  if  requestfd) 

"Strike  Back  at  Stroke,"  VS,  Department  of  Health,  Education  and  Welfare 

"Techniques  of  Parenteral  Medications,"  ANA-NLN  Fiim  Library 

"This  is  Nursing,"  ANA-NLN  Film  Library 

"Understanding  Diabetes,"  ANA-NLN  Film  Library,  Oregon  State  Board  of  Health 

*  What  is  Cancer?"  Americar^  Cancer  Society 

"The  World  of  Walter  Krolick,"  /  NA-NLN  Film  Library 

Video  Tapes 

"Return  to  Nursing,"  TV  Series  (Instructor:  Order  accompanying  Instructor  and  Student 
Manuals.)  Twenty-five,  30-minute  sessions  produced  for  the  State  University  of  New 
York  by  Russell  Sage  College,  Department  of  Nursing,  Troy,  New  York. 

*No. 

1 .  The  Changing  Role  of  the  Nurse 

2.  Comprehensive  Nursing  Care,  Part  1 

3.  Comprehensive  Nursing  Care,  Part  II 

4.  Comprehensive  Nursing  Care,  Part  III 

5.  Nursing  Care  Plan 

6.  Medications 

7.  Injections 

8.  The  Patient  with  Peptic  Ulcer:  Diagnosis 

9.  The  Patient  wiu  xtjptic  Ulcer:  Nursing  Care 

10.  Fluid  and  Electrolytes 

1 1 .  Intravenous  Therapy 

^Individuaii  video  tapes  can  be  ordered  by  number  and  title. 
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No. 

j  2.  Pre-Operative  Care 

j  3.  Poit-Operative  Care 

14.  Inhalant)!!  Therapy 

15.  The  Patient  with  Diabetes 

16.  The  Patient  with  CV.\.  Hail  1 

17.  The  Patient  with  CVA.Part  II 

18.  The  Patient  with  Cancer 

19.  The  Problem  of  I n fee  tit)n 

20.  The  Nursing  Team 

21 .  The  Nurse-Patfent  Relationship 

22.  Care  of  the  Aging 

2.  Legal  Aspects  of  Nursing 

y  The  Nurse  and  New  Equipir....; 

2.S.  What's  Ahead  for  Nursing 

Slides 

Slides  and  script  to  accompany  Applied  Body  Mechanics,  Oregon  State  Board  of  Health. 
Filmstrips 

Wide  assortment  available  from 

TruinexCotporation,  P.O.  Box  )  ?   ,  Garden  Grove,  California  92642. 

The  Blakiston  Division.  McGrs       II  Book  Company.  330  West  42nd  Street,  New  York, 
N.Y. 10036. 

Single  concept  film  loops  (Super  hmm)  available  from  Prt^  .ice-Hali,  Inc..  Englewo^i^d 
Cliffs,  New  Jersey. 

Audio  Tape  Cassettes 

^'The  Nursing  Audit  Series*'  (Order  accompanying  workbook).  National  League  fo^ 
Nursing,  10  Columbus  Circle,  New  York.  N.Y.  10019 

Medical  Illustrations 

Netler,  Frank.  ''Ciba  Collection  of  Medical  Illustrations,"  Ciba  Pharmaceutical  Products, 
Summit,  New  Jersey 

Overhead  Transparencies 
"Respiratory  System" 
''Circulatory  System" 
'*Genito-Urinary  System" 
"Nervous  System" 

Suitable  for  review  of  gross  anatomical  structures  and  functions. 

Available  from  Wyeth  Laboratories,  43  West  61st  Street,  Nev^  York,  N.Y.  10023 
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Film  Sources 


Arrjerican  Cancer  Socieiy 
21^  Easi  4:nd  Street 
New  York,  N  .y,  10017 

Americ-in  C  ynamii  CDrnpatn 
230USvmth  Eastern  Aven-  e 
L(">s  Angeles,  California 

.-Vmerican  Heart  AssociaiitJn 
44  East  23rd  Street 
\evv  York,N.Y.  10010 

American  Hospital  Associaiiori 
i  ilm  Library 

MO  N<^rth  Lake  Shore  Drive 
Clncago.  Illinois  t>06jl  1 

American  Mecical  Association 
Film  Library 

535  North  ^"^  jarborn  Street 
Chicago,  Il'inois  60610 

Ames  Company.  Inc. 
Medical  Film  Department  No.  620 
819  McNaughton  Street 
Elkhart.  Indiana  46514 

ANA-NLN  Film  Library 
267  West  25th  Street 
New  York,  N.Y.  10001 

Association  Film,  Inc. 
25358  Cypress  Avenue 
Hayward,  California  94544 

Audio-Visual  Instruction 
Division  of  Continuing  Education 
Coliseum  131 
Corvallis,  Oregon  9733 1 

Fenwal  Laboratoiies 
Morton  Grove,  Illinois 

Ideal  Pictures 

4^  7  North  State  iireet 

Chicago,  Illinois  60610 


McGraw-Hill  Book  Conipan\ 
Texi-F'fm  Depanmeni 
330  WeM  42nd  Sireei 
New  York.  N  A'.  10036 

National  Medical  Audiovi>ual  (^:^Ier 
(Annex  > 

Charr«blee,  Georgia  300'' 15 
At  in:  Fsjni  Di>irihu:  ir  . 

OregoTi  Hear  I  AssociatiuTi 
Film  Library 
234  St  I2tli  Avenue 
Portland,  Oregon  ^7214 

Oregon  State  Board  of  Health 
Health  Education  Section 
1400  SVV  Fit  th  Avenue 
Portland,  Oregon  97201 

Pfj/.er  Medical  Film  Ct^mpany 
267  West  25th  Saeet 
New  York,  N.Y. 

Karic's  IiU'C. 

Audiu-Visual  SpecialjK 

2100  North  45ih 

Seattle,  Washington  98103 

Smith,  Kline,  and  French  Laboratories 
1500  Spring  Garden  Street 
Philadelphia,  Pennsylvania 

Squibb  Laboratories 

New  Brunswick,  New  Jersey 

U.S.  Dept.  of  Health,  Education  and 

Welfare 
Public  Health  Service 
Division  of  Chronic  Diseases 
Washington,  D.C 

Wyeth  Film  Library 
Box  8299 

Philadelphia,  Pennsylvania  19101 


.42- 

1821 


Oregon  Health  Organizations 

.AjTiericiin  Cancer  So  ;iet> 
]  530  SW  Taylor 
P^-'Lnd,  Oregon 

Epilepsy  League  of  Oregon.  Inc. 
718  WBurnside 
Portland,  Oregon 
228-7651 

Mental  Health  Association  of  Oreoj 
71 8  WBurnside 
Portland.  Oregon 
228-(>57l 

Oregon  Association  of  Hospitals 
220  SW  Morrison 
Portland,  Oregon 
228-5608 

Oregon  Heart  Association 
il33SW  Morrison 
Portland,  Oregon 

226-  2575 

Oregon  League  for  Nursing 
718  WBurnside 
Portland,  Oregon 

227-  2129 

Oregon  Nurses  Association 
1  212  Failing  Building 
Portland,  Oregon 

228-  2114 

Oregon  Slate  Board  of  Health 
1400  SW  Fifth 
Portland,  Oregon 
226-2161 
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\cCALL 

!NOR 

e  Secretary 


STATE  BOARD 
OF  NURSING 


1400  S.W,  FIFTH  AVE.    •    PORTLAND,  OREGON    •    97201    •    Phone  229-5653 


OREGON  STATE  BOARD  OF  NURSING 
SUPERVISED  NURSING  EXPERIENCE  POLICY 


All  applicants  for  a  registered  professional  nurse  license  by  endorsement,  reinstatement, 
or  reactivation  must  have  been  actively  engaged  in  nursing  practice  within  five  years  of  the 
date  of  application.  In  obtaining  work  experience  confirmation,  only  that  experience 
obtained  while  legally  licensed  in  the  state  of  practice  will  be  considered.  Those  who  have 
not  had  such  practice  must  demonstrate  their  ability  to  give  safe  nursing  care  by  having  a 
supervised  nursing  experience  as  designated  below: 

All  applicants  will  be  required  to- 

1 .  Have  a  temporary  permit  before  beginning  this  experience. 

2.  Be  at  all  times  unuer  the  direct  supervision  of  a  registered  nui?'?. 

3.  Be  assigned  to  duty  at  such  times  as  there  is  arlequate  staff  on  duty  to  allow  for  the 
person  responsible  for  their  supervision  to  give  adequate  time  for  instruction  and 
follow  up, 

4.  Be  supervised  in  direct  patient  care  for  no  less  than  240  working  hours  and  up  to  480 
hours  (12  weeks)-depending  on  their  ability  to  adjust  and  take  the  responsibility  of 
a  professional  nurse.  If  additional  time  appears  to  be  needed,  individual  arrangements 
will  be  made. 

a)    If  working  on  a  part-time  basis,  must  average  at  least  24  hours  a  week. 

5.  Have  this  experience  in  an  institution  or  agency  that  is  satisfic^ory  to  the  Board.  The 
apphcant  must  make  her  own  arrangements  for  this  practice  ar'd,  before  a  permit  can 
be  issued,  notification  of  these  arrangements  must  be  on  i\\z.  A  form  for  this 
notification  will  be  supplied  by  the  Board  office.  A  work  reference  form  will  be  sent  | 
by  the  Board  to  the  Director  of  Nurses  at  the  end  of  a  six-week  period  for  an  ; 
evaluation  of  the  person's  performance.  If  at  that  time  it  io  indicated  that  further  * 
supervision  is  needed,  the  temporary  permit  will  be  extended  for  another  six-week  : 
period.  ' 

6.  Present  this  policy  to  the  Director  of  Nurses  who  agrees  to  provide  supervised 
experience  so  it  may  be  read  before  the  agreement  is  signed.  | 

RN  No.  26  \ 
9-69 

V 
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OREGON  STATE  BOARD  OF  NURSING 
1 400  S.W.  Fifth  Avenue 
Poniand,  Oregon  97201 


NOTIFICATION  OF  ENROLLMENT 
IN 

RN  REFRESHER  COURSE 

This  is  to  advise  the  OREGON  STATE  BOARD  OF  NURSING  that  I  have  arranged  lo  take  the  REGISTERED  NURSE 

REFRESHER  COURSE  ai  

(Name  of  Institution) 


starting  on  

(Date) 


(Name  of  Applicant) 


(Address) 


This  is  to  advise  the  OREGON  STATE  BOARD  OF  NURSING  that  we  have  accepted 


for  enrollment  in  a  RN  REFRESHER  COURSE  starting  and  ending 


(Dale)  (Date) 


This  course  covers   hours  of  theory  and  hours  of  supervised  clinical  practice. 

We  agree  to  submit  verification  of  completion  of  the  course  and  an  evaluation  of  the  enrollee's  ability.  (On  forms  to  be  provided 
by  the  Board.) 


(Signature  of  Director  or  Instructor) 


(Name  of  Agency) 


(Date)  (Address) 


This  form  must  be  submitted  by  all  applicants  who  have  not  practiced  in  the  past  five  years  who  are  seeking  original  licensure, 
reactivation,  or  reinstatement  of  their  hcense  to  practice  in  Oregon.  Upon  receipt  of  the  application,  fee  and  this  form,  a 
TEMPORARY  PERMIT  may  be  issued. 

RN  27-A 
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OREGON  STATh  HOARD  Oh  Nl  RSJNG 
1400  S.\\\  I'lUh  Avenue 
Portland,  Oregon 


TO: 


FROM:  Virginia  H.  Hiidebrand,  RN  Executive  Secretary 


REGARDING: 


vvln>  IN  compioin.i 


SUPERVISED  PATIENT  CAKE  EXPERIENCE: 


Fn)m 


To 


lota!  Wour:- 


Patient  Care  Experience  was  supervised  by 


(Name 


(Position 


Please  comment  in  short,  pertinent  statements  on  the  professional  competence  of  this  nurse: 

1.  Ability  to  assess  patient  needs. 

2.  Ability  to  modify  care  to  tlie  chang  vig  condition  of  ilie  patient. 

3.  Ability  to  cooperate  and  work  with  stuft". 

4.  Technical  coripetence. 

i 
i 

5.  Understands  the  responsibilities  and  limitations  of  the  various  categories  of  nursing  service  personnel. 

6.  Exhibits  initiative  in  seeking  out  resource  material  related  to  nursing  activities. 

7.  Professional  conduct . 

Is  continued  employment  planned?-  If  not,  reason:  

Would  you  recommend  for  licensure?  If  not,  reason:  :  .  .  ^ 

Signature  Title  

Institution  «  —  ~  .  City  


Date 


Form  9-B2 
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STATE  OF  OREGON 
OREGON  STATE  BOARD  OF  NURSING 
778  Stale  Office  Building 
1400S.W.  Fifth  Avenue 
Portland,  Oregon  972C1 

TO:  Schn(Ms  of  Nursing 

REGARDING;  Guidelines       the  Eva)uaii<Mi  of  Clinicaj  Facilities  for  Nursing  Education 
Programs 

The  Board,  in  its  concern  with  the  development  and  maintenance  o\  quality  nursing 
education  programs,  presents  the  enclosed  guidelines. 

PURPOSE: 

The  guidelines  were  prepared  to: 

(1)  Assist  education  personnel  in  selecting  for  nursing  students,  educational  facilities 
appropriate  in  terms  of  the  objectives  stated  for  the  program, 

(2)  Assist  agency  personnel  to  understand  the  type  and  quality  of  clinical  facilities 
that  provide  an  environment  supportive  of  learning  needs. 

RATIONALE: 

During  a  survey,  one  of  the  most  difficult  problems,  in  addition  to  assessing  an  agency  as 
an  educational  resource,  is  to  identify  and  help  the  agency  look  at  i*self  as  an  educational 
setting  in  which  students  practice  and  observe  to  learn  nursing.  The  guidelines,  as  on- 
resource,  lists  areas  that  bear  consideration  in  selecting  clinical  facilities  tor  educational 
programs. 

There  is  no  expectation  that  all  the  attributes  mentioned  in  the  guide,  although  desirable, 
will  be  present  in  an  agency  being  surveyed.  Rather  it  is  anticipated  that  the  objectives  of 
the  program,  which  determine  the  type  of  nursing  role  students  are  to  acquire,  will  also 
determine  the  attributes  considered  essential  for  student  learning  in  the  clinical  facility. 

Movement  toward  meeting  areas  in  the  guidelines  may  be  considered  as  evidence  of  a 
sincere  concern  and  desire  to  provide  the  type  of  clinical  facilities  that  best  serve  student 
needs. 

The  3oard  wiU  appreciate  your  comments  and  suggestions  regarding  the  Guidelines. 

EFS/9/ 
2/1/67 
Enc. 
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PROPOSED  GUfDEUNES  FOR  THE  EVALUATION  OF 
CLINICAL  FACILITIES  FOR  NLT^SING  EDLCAT20N  PROGRAMS 

A.  ATTITL  Dii  TOWARD  PROGRAM 

There  is  evidence  ot  sincerely  v  annnL^  the  prugranr 

J .  The  agency  is  accredited  by  the  appropriate  accreditir.g  agencies. 

2.  The  objectives  fur  the  nurbing  education  program,  including  whaf  The  gradu^ie  t-f 
this  program  is  prepared  to  do,  licve  been  sliared  with  administrator*^  and  nursing 
statT  of  this  agency  by  the  director  of  the  nursing  education  prugrjm. 

3.  There  is  evidence  of  provisions  for  periodic  meetings  between  the  personnel  i)f  the 
service  ageiic\-  and  the  school  faculty  for: 

a)  developing  understanding  of  their  respective  roles  and  responsibilities 

b)  planning  for  the  best  utilization  of  clinical  facilities 

c)  communication  so  that  i,ssues  and  problems  may  be  properly  understood. 

4.  Hospital  administration  and  nursing  staff  accept  or  appear  interested  in  making  an 
effort  to  understand  how  student  and  instructor  f  unction  in  the  clinical  situation  in 
these  programs. 

5.  Hospital  staff  express  a  sense  of  responsibility  for  providing  a  clinical  climate 
accepting  of  students  as  learners. 

6.  The  Head  Nurses  are  receptive  to  planning  with  the  instructors,  student  assigimients 
whicli  require  parrial  patient  care  based  on  educational  needs,  with  the  staf  f  nurse 
retaining  responsibility  for  total  care, 

7.  The  nursing  staff  personnel  are  receptive  to  and  will  permit  faculty  to  select  and 
plan  patient  assignments  in  terms  of  learning  needs  of  students. 

B-  THE  AGENCY  PROVIFES  AN  ENVIRONMENT  CONDUCIVE  TO  LEARNING 
QUALITY  NURSING  CARE 

L  There  are  written  nursing  service  philosophy  and  objectives  and  the  nursing  service 
personnel  are  aware  of  them. 

2.  There  is  evidence  of  concern  and/or  realistic  planning  for  preparing  patients  to 
return  to  the  community. 

3.  The  attitude  of  the  personnel  appears  to  be  one  of  concern  for: 

a)  patients  as  people:  Nursing  care  plans  are  written  and  used  in  assignments. 

b)  patient  request,  when  these  conflict  with  established  routines 

c)  patients  as  individuals:  Patients  are  assigned  by  name,  rather  than  room  number. 

4.  Nursing  care  hours  demonstrate  staffing  patterns  that  consider  needs  of  patients 
rather  than  number  of  patients. 

5.  There  is  apparent  effort  to  utilize  personnel  in  terms  of  their  preparation,  and  in 
relation  to  the  judgment  needed  to  provide  adequate  patient  care. 

6.  Assignments  reflect  concern  for  the  health  needs  of  patients  aid  knowledge  of  the 
nursing  activities  required  to  meet  these  health  needs. 

7.  Aides  are  assigned  to  assist  the  RN  and/or  LPN  with  patient  care  rather  than  being 
assigned  directly  to  patients. 
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H.  Paiieni  charts  and  kardex  contain  nursing  care  plans  winch  indicjio  individual  needs 
nl"  patients  as  ascertained  by  the  nursing  staTf. 

9,  There  is  staff  siitTicient  in  pieparaium.  experier.ce.  anc'.  5>iabiht\  lo  provde 
continuous  and  safe  nursing  care  to  patients. 

C.  NLRSING  PFRSOVNEL  AND  ADMINISTRATION  POLICIES 

I.  Administ ralive  policies  and  procedures  are  wTitten  and  available  lo  stall  and 
students. 

2.  Nursing  procedure  manuals  are  up  to  date  and  available  in  each  nursing  unit, 

3.  Personnel  policies  including  job  descriptions  are  v^Titten  and  used  in  nursing  care 
assignments  of  staff. 

4.  The  jub  descriptions  define  responsibilities  and  privileges  of  tho-  RN.  LFN.  and 
assisting  personnel. 

5.  Tiie  current  "Guide  for  Assigning  Responsibilities  to  Nursing  Service  Personnel"  of 
the  ONA.  OLPNA,  and  OSBN  provides  the  basis  of  nursing  care  assignments, 

6.  The  school  accepts  responsibility  to  plan  for  an  orientation  of  its  faculty  lo  the 
agency:  and  the  agency  accepts  responsibility  to  orient  all  personnel  (current  and 
incoming)  to  the  nursing  education  program. 

7.  An  active  ongoing  orientation  program  for  all  levels  of  new  personnel  to  nursing 
service  is  accepted  as  a  responsibility  of  the  agency. 

8.  There  is  an  active,  planned  in-service  program.  The  topics  ar*?  primarily  concerned 
with  nursing  and  administrative  concepts  and  activities  that  contribute  to  the 
improvement  of  patient  care  and  staff  development. 

D.  CLINICAL  FACILITIES 

L  There  is  sufficient  variety  of  patients  as  to  age.  health  and  illness,  disability  and 
socioeconomic  levels  to  meet  the  objectives  of  the  program, 

2.  In  tiie  units  to  be  used  for  nursing  education- 

a)  The  patient  areas  are  large  enough  to  absorb  the  number  of  refreshers  and 
instructors  to  be  assigned. 

b)  The  staff  is  receptive  to  permitting  refresher  nurse  observation. 

c)  The  medication  unit  is  adequate  in  size  to  absorb  students  and  instructor.  There 
is  evidence  of  control  and  safe  practices  in  the  storage,  administration,  and 
recording  of  medication. 

d)  Facilities  provide  sufficient  space  to  allow  students  to  chart  or  read  charts  and 
kardex. 

e)  There  is  in  each  unit  a  basic  library  w?th  up-to-date  reference  books.  If  not. 
administration  is  receptive  to  providing  space  and  setting  up  a  control  system  for 
a  unit  library  to  be  provided  by  the  school. 

0  Equipment  and  supplies  are  adequate  and  available  for  use  of  students  in  their 

educational  programs, 
g)  Kardex  and  charts  are  available  for  student  use. 
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E.  INSTRUCTIONAL  AND  STUDENT  FACILITIES  IN  EXTENDED  CAMPUS  AREA 
Space  and  equipment  provided  and/or  planned  for,  include: 

a)  Locker  facilities 

b)  Instructor  office  with  locked  file  cabinet 

c)  Reference  library 

d)  Conference  room  for  pre-  and  post-conference  (available  with  specified  priority 
to  instructor) 

e)  Use  of  parking  facilities 
0  Use  of  dining  facilities 


APPENDIX  IV:  POSITION  STATEMENTS 
OREGON  NURSES  ASSOCIATION 
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Oregon  Nurses  Association 
Position  Statement  on  the  Registered  Nurse 
(Adopted  by  ONA  Board  of  Directors  September  20,  1968) 


The  registered  nurse  functions  as  an  integral  component  of  the  medical  care  team. 
Although  all  registered  nurses  have  demonstrated  through  licensure  that  they  have 
minimal  abilities  and  are  safe  practitioners,  the  capabilities  and  skills  of  individual  nurses 
v^ry  and  are  dependent  upon  a  number  of  factors,  including  but  not  limined  to 
educational  preparation,  experience,  opportunity,  and  motivation. 

Registered  nurses  practice  in  a  variety  of  settings  and  within  each  setting  may  be  required 
to  perform  dependent  and  independent  functions.  Many  of  the  functions  will  require 
specialized  training  and  knowledge  beyond  .that  included  in  basic  nursing  education 
programs. 

The  Oregon  Nurses  Association  believes  that,  in  the  best  interest  of  the  patient,  the 
registered  nurse,  and  other  members  of  the  health  care  team: 

1.  The  individual  nurse  has  a  responsibility  to  keep  her  skills  and  competencies 
current  with  the  increasing  body  of  knowledge  in  her  field  of  practice. 

2.  The  nurse  should  assume  responsibility  only  for  functions  within  the  scope  of 
her  skills  and  competencies. 

3.  Nurses  should  participate  actively  in  the  development  and  planning  of  programs 
that  provide  training  in  the  various  areas  of  nursing  practice  and  especially  in 
those  areas  which  require  highly  specialized  skill  and  an  unusual  degree  of 
nursing  judgment. 

4.  The  nurse  should  assess  the  availability  of  guidelines,  the  adequacy  of 
equipment,  and  the  capabilities  of  personnel  assigned  to  provide  care,  including 
lifesaving  and  other  emergency  measures  and  provisions  for  rehabilitation,  before 
accepting  any  assignment  that  requires  highly  specialized  skills  and  an  unusual 
degree  of  judgment. 

5.  The  nursing  service  department,  acting  jointly  with  administration  of  the 
employing  facility  and  the  medical  staff,  shares  responsibility  for  the 
development  of  appropriate  written  policies  and  guidelines  and  for  providing  the 
training  that  will  enable  the  nurse  to  provide  effective,  safe,  and  therapeutic  care 
to  patients  for  whom  highly  specialized  skill  and  an  unusual  degree  of  nursing 
judgment  is  required. 

6.  Employers  of  nurses  share  responsibility  for  the  quality  of  care  received  by 
patients  and  are  expected  to  provide  opportunities  for  the  nurse  to  participate  in 
orientation  and  in-service  education  programs  and  in  other  programs  of  a 
continuing  education  nature  that  will  assist  the  nurse  to  maintain  and  develop 
skill  and  competency. 

The  Oregon  Nurses  Association  believes  further  that  the  registered  nurse  has  an  obligation 
to  the  patient  to  perform  only  those  functions  or  procedures  for  which  she  has  been 
trained  and  is  competent,  and  to  refuse  to  place  herself  in  a  situation  in  which  she  is 
responsible  for  the  incompetencies  of  those  working  under  her  direction  and/or 
supervision. 

Since  the  nursing  service  department  provides  continuing  direct  care,  the  registered  nurse 
in  her  developing  role  as  a  professional  practitioner  assumes  responsibility  for 
coordinating  the  care  provided  to  the  patient  by  other  members  of  the  health  care  team. 
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Oregon  Nurses  Association 
Statement  on  Registered  Nurses  in  Acute  Cardiac  Care 
(Adopted  by  ONA  Board  of  Directors  September  20,  1968) 

The  Oregon  Nurses  Association  concurs  with  the  statement  of  the  Oregon  Heart 
Association  that  the  nursing  staff  is  the  key  to  the  coronary  care  unit  team.  However,  the 
Oregon  Nurses  Association  believes  that  registered  nurses  should  accept  assignment  in 
such  units  only  if: 

1.  Hospital  administration,  mediv^  ^  nnd  the  nursing  department  in  each 
hospital  have  agreed  on,  and  lade  ^  to  each  nurse  iivolved,  policies  and 
procedures  including  at  least  i.  '"'^1' 

a.  The  nurse's  responsibility  with  regard  to  specialized  equipment,  such  as 
monitors,  pacemakers,  and  defibrillators. 

b.  The  nurse's  responsibility  for  initiating  and/or  performing  defibrillation, 
cardiopulmonary  resuscitation  and  other  emergency  procedures. 

c.  Specific  instructions  providing  for  the  administration  of  emergency 
medications,  including  those  medications  which  can  be  administered  only 
upon  the  specific  order  of  a  physician  and  those  which  might  be  required  on 
an  emergency  basis  by  the  patient. 

d.  Adequate  standing  orders,  including  those  for  emergency  situations,  with 
provision  for  periodic  reviev;. 

2.  The  nurse  has  had  special  training  including: 

a.  Anatomy,  physiology,  and  pathology  of  coronary  disease. 

b.  Clinical  features  and  complications  of  acute  myocardial  infarctions. 

c.  Electrocardiography  emphasizing  pattern  recognition  of  cardiac 
arrhythmias. 

d.  The  principles  and  practice  of  cardiac  resuscitation,  including  the  use  of 
pacemakers  and  defibrillators. 

e.  The  principles  of  inhalation  therapy,  including  tracheo-bronchial  suction. 

f.  Principles  and  operation  of  electronic  equipment. 

g.  Specialized  problems  of  patients  in  coronary  care  units. 

3.  There  is  provision  for  continuing  training  of  the  nursing  staff. 

Since  registered  nurses  are  employed  in  facilities  other  than  those  with  coronary  care 
units,  the  Oregon  Nurses  Association  believes  that  all  facilities  should  have  developed  and 
approved  by  the  administration,  medical  staff,  and  nursing  service  department  guidelines 
for  the  nurse  involved  in  an  emergency  cardiac  situation  and  provision  for  continuing 
training  in  the  emergency  procedures. 


THE  ROLE  OF  THE  PROFESSIONAL  NURSE 
IN  PARENTERAL  THERAPY 
(Approved  in  1963) 


The  statements  regarding  the  role  of  the  pfofessional  nurse  in  parenteral  tlieiapy  were 
developed  by  a  committee  composed  of  representatives  of  tlie  Oregon  Nurses  Association, 
the  Oregon  Association  of  Hospitals  and  the  Oregon  State  Medical  Society,  and  have  been 
approved  by  the  boards  of  he  three  organizations. 

There  appeals  to  be  nothing  in  the  Oregon  Law  regulating  the  Practice  of  Professional 
Nursing  (ORS  678.010-678.990)  which  prohibits  nurses  from  performing  intravenous 
therapy  nor  the  physician  from  delegating  this  responsibility  to  nurses.  Individual 
employing  agencies  are  urged,  therefore,  to  use  these  statements  as  guidelines  in 
developing  policies  r^r  ihcir  spo  nations. 

1 ,  of  ti»e  I  *oiessional  Nurse  in  Parenteral  Therapy 

A.  For  the  purposes  of  these  statements: 

1.  The  words  "doctor"  and  '^medical"  refers  to  a  person  or  persons,  duly  licensed 
by  the  State  of  Oregon  to  practice  medicine  or  surgery,  osteopathy,  or  dentistry. 

2.  The  phrase  ^'individual  employing  agency"  shall  refer  to  any  hospital,  clinic, 
doctor's  office,  or  other  facility  v'hose  primary  functions  are  to  maintain  health 
and  to  treat  the  ill,  injured,  and  physically  infirm. 

3.  The  word  ''nurse"  refers  to  a  person  licensed  by  the  State  of  Oregon  to  practice 
professional  nursing. 

B.  Nurses  must  be  informed  that  any  statement  of  policy  made  by  professional 
organizations  or  by  the  employing  health  care  facility  does  not  relieve  the  individual 
nurse  of  responsibility  for  her  own  acts.  Such  statement  will  not  provide  the  nurse 
with  immunity  from  legal  action  if  she  is  negligent.  However,  such  statements  will 
give  the  nurse  support  by  setting  forth  specific  information  which  those  responsible 
groups  recognize  to  be  proper  practice  and  sound  procedure. 

C.  The  nurse  who  administers  intravenous  fluid  or  medication,  or  subcutaneous  fluid, 
should  have  been  properly  taught  and  supervised  in  the  procedure  until  she  is 
sufficiently  competent  to  proceed  by  herself.  It  is  recommended  that  each  employing 
agency  assume  responsibility  for  providing  this  instruction  and  supervision  to 
licensed  professional  nurses.  It  is  further  recommended  that  the  schools  of 
professional  nursing  include  this  instruction  and  supervision  in  the  curriculum. 

D.  The  individual  employing  agency,  with  the  assistance  of  the  medical  and  nursing 
staffs,  is  responsible  for  establishing  in  writing  and  disseminating  the  following 
information: 

1.  All  orders  for  intravenous  fluids  and  medications,  and  all  orders  for 
subcutaneous  fluids  and  medications  administered  in  those  fluids,  must  be 
written  by  a  doctor.  The  duration  of  the  order  should  be  specified. 

2.  A  list  of  solutions  and  medications  that  can  be  given  intravenously  and/or 
subcutaneously  by  the  nurse.  (This  does  not  preclude  the  administration  of 
medications  ordinarily  administered  subcutaneously.) 

3.  A  list  of  the  solutions  and  medications  that  can  be  given  only  by  a  doctor,  or 
under  the  direction  and  supervision  of  a  doctor. 

4.  A  statement  concerning  the  insertion  and  removal  of  intravenous  flexible  plastic 
needles  by  the  nurse. 

5.  The  types  of  patients  and  the  areas  to  be  used  by  nurses  when  giving  intravenous 
therapy.  It  is  recommended  that  nurses  not  administer  intravenous  solutions  or 
medications  to  infants  nor  in  the  scalp  veins,  and  that  each  individual  institution 
determine  the  age  group  of  children  to  which  the  nurse  can  administer 
intravenous  therapy. 

6.  Intravenous  therapy  shall  be  limited  to  administration  via  vena-puncture  only. 
Nurses  shall  not  perform  acts  of  minor  surgery  such  as  cut-downs. 

7.  Rate  of  flow  of  solutions  and  medications. 

8.  Administration  of  blood  and  blood  products  by  the  nurse. 
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NURSE  REFRESHER  PROGRAM  FOLLOW-UP  FORM* 


NAME 
ADDRESS 
MARITAL  STATUS 


single                                 married                              widowed                                        divort  cd  or  soparaicd 
YEAR  OF  BIRTH   Number  of  Children   Age  of  yuungesi  


PLACE  OF  REFRESHER  COURSE. 


DATE 


NURSING  SCHOOL  PROGRAM  FROM  WHICH  GRADUATED?.. 

L  How  many  years  had  you  been  inactive  prior  to  taking  course?. 

2.  Are  you  now  employed  in  nursing?  (check  one) 

(a)  Not  working  

(b)  Yes,  full  lime 

(c)  Yes,  part  time  


Diploma 


Bueca  laureate 


ADN 


(d)    If  part  time,  number  of  hours  per  week 

3.  If  employed,  what  type  of  work? 

(a)  Hospital  

(b)  Nursing  Home   

(c)  Other  (state)  


4.  If  you  are  not  now  employed  in  nursing,  were  you  employed  at  any  time  following  completion  of  refresher  course? 


Yes 


No 


If  "yes,"  for  how  long? . 


5.  Please  check  Main  reasons  you  are  not  now  working: 

 Employment  opportunity  not  available  locally 

 Working  hours  not  suitable 

 Child  care  arrangements  not  available 

 Cost  of  child  care  excessive 

 My  health  does  not  permit  me  to  work 

 Transportation  a  problem 

 Poor  working  conditions 


Husband  objects  to  my  working 

Home  and  family  obligations  do  not  permit 
me  to  work 

Going  to  school 

Not  interested  in  working 

Other  (specify)  . 


6.  Are  you  employed  for  pay  in  something  other  than  nursing?  :  

7.  If  you  returned  to  employment  anytime  since  taking  the  course,  please  answer  these  questions: 

(a)    Did  you  receive  adequate  orientation  to  the  hospital  or  agency  when  beginning  employment?  Yes . 
If  "no"  please  explain  .  . 


No 


(b)  Would  you  have  returned  to  nursing  without  the  refresher  course?  Yes 

(c)  Did  you  encounter  any  special  difficulties  in  returning  to  practice?  

Suggestions  for  Improvement  of  Course:       ■ — =  ■  ^  


-No. 
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♦Adapted  from  Oregon  League  for  Nursing  Form  1969 
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VT  016  607 

GROUP    INSTRUCTION  hOR  wfJfsK  EXPtHIENCE 
ECUCATION, 

LUS  ANGELES  COUNTY  SU PE k I N F ENDE NT  OF  SCHOOLS, 
CALIF, 

CALIFORNIA  STATE    CEPT .   OF  EDUCATION, 
SACKAMENTO.    VOCATIONAL   cfJUCATION  SECTIOM 
MF  AVAILABLE    IN    VT-ERIC  SET. 
PUB   DATE   -  72  178P, 

OESCkIPTORS   -   *CARtER   EDUCATION;  VOCATIONAL 
DEVELOPMENT;    *GROUP   INSTRUCTION;  «WGRK 
EXPERIENCE   PROGRAMS;    SECONDARY  GRADES;  SELF 
EVALUATION;    PROGRAM   EVALUATION;  RELEVANCE 
(EDUCATION);    INTERPERSONAL  RELATIONSHIP; 
INSTRUCTIONAL    INNOVATION;    *RESOURCE  UNITS; 
TEACHING   PROCEDURES;    HUMANITIES;  WORKSHEETS; 
*GOAL  ORIENTATION 

IDENTIFIERS  -   SELF  AWARENESS;  CAREER 
AWARENESS 

ABSTRACT  -   DESIGNED  TO  ASSIST  SCHOOL 
DISTRICTS   IN   PROVIDING   INSTRUCTION  FOR  GROUPS 
OF   25   TO  30  WORK   EXPERIENCE  EDUCATION 
STUDENTS,   THIS   FEDERALLY   FUNDED  RESOURCE  UNIT 
CONTAINS  FIVE  COLOR-KEYED  CHAPTERS,  EACH 
WRITTEN  BY   A   DIFFERENT  SUPERVISOR   IN  CAREER 
EDUCATION,    WHICH   INCLUDE   TEACHING  PROCEDURES 
AND  STUDENT   rtORKSHtETS.    EACH  CHAPTER  COVERS 
ONE  OF  FIVE   PROGRAM  GOALS:    (1)   RELEVANCY,  (2) 
SELF-ACTUALIZATION,    (3)    SELF-EVALUATION,  (4) 
INTERPERSONAL  RELATIONS,   AND    (5>  APPLICATION, 
THIS   GUIDE   IS   THREE-HOLE   PUNCHED  FOR  EASY 
INSERTION   INTO   A  RING  BINDER.  INNOVATIVE 
INSTRUCTIONAL   TECHNIQUES   INCLUDE  ROLE 
PLAYING,   GAMES,    AND  CROSSWORD  PUZZLES  WITH 
ANSWER  KEYS.    VARIOUS   STUDENT  AND  PROGRAM 
EVALUATION   FORMS  ARE   PROVIDED.  (AG) 


GROUP 
INSTRUCTION 

FOR 
WORK 
EXPERIENCE 
EDUCATION 


£  LOS  ANGELES  COUN       SUPERINTENDENT  OF  SCHOOLS  FOR 
CALIFORNIA  STATE  ^"^HPARTMENT  OF  EDUCATION,  1972 


U  S  OEPAPTMr  N  1  ]  H 

.  M  t  I C  f  O  f  i  f )  I  )  I 

'-US  w^M.,u^H^,l  .:..\-        ,  f,{  . 

(ME  F'LPbON  UR  OHUAN'/A  r  .^jN  OP.I-.^ 

ION'S  bUrto  DO  no:      ■"e  >^"  aru  t 

H(  PHLSt  NT  Of  t  ifiAl        f  I'.l  i 
■ATiON  POSI  iiON  i-t:  f>:-,i 


GROUP  INSTRUCTION 


FOR     WORK     EXPERIENCE  EDUCATION 


Funded  under  Part  B  of  the 
Vocational  Education  Amendments  of  1968 
Public  Law  90-756:    VEA  Number  AP-49 
"Curriculum  Materials  for  Related 
Instruction  in  Work  Experience  Education" 


California  State  Department  of  Education 
Vocational  Education  Section 
and 

Office  of  the  Los  Angeles  County  Superintendent  of  Schools 

1972 
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FOREWORD 


That  the  future  of  work  experience  education  is  exceptionally  bright  and  that 
its  impact  on  the  total  program  of  vocational  education  in  California  is 
profound  cannot  be  challenged.    Consider  the  facts:    In  1965  only  60  proarams 
existed.    Now  there  are  more  than  750  programs  in  operation,  involvina  more 
than  80,000  students. 

The  inclusion  of  related  instruction  as  a  significant  part  of  each  work  experi- 
ence education  student's  plan  became  a  requirement  in  1971,  after  evaluation 
of  the  program  strongly  indicated  the  need. 

As  an  initial  step  to  assist  schools  in  providirq  meaningful  and  useful 
related  instruction,  California  State  Polytechnic  College,  San  Luis  Obispo, 
was  selected  to  develop  individualized  learning  activity  packages,  based  on 
the  goals,  objectives,  and  standards  of  work  exnerience  education.  Subsequent 
field  tests  of  the  learning  activity  p?ck?{^e5  indicated  that  similar  special 
attention  should  be  given  to  the  area  of-^^'group  instruction. 

Subsequently,  the  Office  of  the  Los  Angeles  County  Superintendent  of  Schools 
in  cooperation  with  the  California  State  Department  of  Education,  Vocational 
Education  Section,  submitted  a  proposal  to  develop  group  instructional  units 
based  upon  the  goals  and  objectives  of  work  experience  education.  This  task 
is  now  completed. 

The  purpose  of  this  publication  is  to  assist  school  districts  in  providing 
group  instruction  for  work  experience  education  students. 


Wesley  P.  Smith 

State  Director  of  Vocational  Education 
California  State  Department  of  Education 


Sacramento,  California 
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p  p  r  F  A  C  E 


This  guide,  Group  Instruction  for  Work  Fxperience  Fducation ,  represents  a  next 
step  in  what  has  become  a  long  journey  with  two  rnsjor  purposes:    (1)  to  develop 
a  hierarchy  of  goals  and  objectives  for  students  enrolled  in  California's 
program  of  exploratory,  general,  and  vocational  work  experience  education;  and 
(2)  to  prepare  related  instructional  materials. 

In  February,  1970,  the  task  was  undertaken  as  an  adjunct  to  a  new  state  hand- 
book for  thv?  program.    During  meetings  held  that  year,  aareement  v/a<;  reached 
on  five  major  goals  for  students,  and  a  beginning  was  made  on  a  system  of 
measurable  objectives  to  enable  instructors  to  monitor  student  Drogrf?ss  toward 
the  goals.    The  material  was  distributed  throughout  the  state  in  a  preliminary 
workbook  dated  March  25,  1971,  titled.  Goals ,  Selected  Program  Objectives, 
Performance  Objectives ,  Terminal  Dbjecti vei;  and  FvaluaTtive  Criteria  for 
Students  Wrolled  in  California  State  Programs  of  Work  FxFerience  Education. 

With  the  assistance  of  a  research  grant  funded  under  VEA  Title  I,  Part  C, 
Public  Law  90-576,  a  team  was  comjnissloned  in  ^^7]  to  continue  work  on  the 
project.    The  following  was  accomplished: 

1.  The  major  goal  statements  were  revised. 

2.  Additional  program  goals  were  written  and  others  improved  to 
provide  from  three  to  five  program  goals  for  each  of  the 
five  major  goals. 

3.  Each  program  goal  was  farther  refined  throuah  a  sequential  series 
of  measurable  performance  objectives. 

4.  To  facilitate  attainment  of  the  performance  objectives,  a 
Learning  Activity  Package,  LAP,  was  developed  for  each  objective. 

5.  A  series  of  comprehensive  tasks  which  measure  progress  toward, 
the  attainment  of  each  program  goal,  as  well  as  the  five  major 
goals,  were  prepared  to  serve  as  terminal  objectives.    They  are, 
in  a  sense,  a  final  examination  to  be  taken  near  the  end  of  the 
school  year. 

6.  Arrangements  were  made  to  field  test  the  material  in  six  high 
schools  during  the  1971-1972  school  year. 
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7.    All  materials  were  duplicated  and  distributed  to  the  pilot  schools 
under  the  title,  Work  Experience  Education  Research  for  Accounta- 
bility, ir.  the  FaTTof  1971 , 

Pecoqnizinq  the  need  for  instructional  materials  to  use  with  qrouns  of  students 
enrolled  in  work  experience  education,  an  application  was  prepared  and  funded 
late  in  1971  under  Part  B  of  the  Vocational  Education  Amendments  of  ]^en. 
This  publication  is  the  result.    It  is  divided  into  five  chapters,  each  one 
prepared  by  a  different  project  writer.    The  chanters  provide  a  series  of 
units  applicable  to  one  of  the  five  major  goals  for  work  experience  educa- 
tion, resources  for  the  instructor,  and  worksheets  which  mav  be  duplicated 
for  student  use.    Pages  for  the  instructor's  use  are  yellow:    those  for 
students  are  white.    The  publication  has  been  ore-punched  so  that  it  may  be 
placed  in  a  binder  to  make  the  worksheets  readily  accessible  for  duplication 
and  return  to  the  binder. 

The  project  team  agreed  that  the  activities  should  be  prepared  for  groups  of 
about  twenty-five  to  thirty  students.    They  include  ample  opportunity  for  both 
small  and  large  group  discussion  as  students  are  assisted  to  explore  the  rele- 
vance of  the  school's  curriculum  to  their  present  and  future  roles  and 
responsibilities,  grow  in  their  understanding  of  self,  enhance  their  appre- 
ciation of  the  importance  of  productive  work,  improve  their  interpersonal 
relationships,  and  finally,  apply  their  knowledge  and  skills  to  the  world 
of  work.    It  is  particularly  appropriate  that  this  intensive  effort  to  improve 
the  state  s  program  of  work  experience  education  coincides  with  the  emergence 
of  nationwide  interest  in  career  education.    Appropriate,  since  work  experience 
education  is^  the  capstone  of  career  education. 

In  addition  to  those  cited  in  the  ACKNOWLEPGEMENTS  which  follow,  sincere 
thanks  are  extended  to  all  of  those  who  have  contributed  to  the  various  pro- 
jects conducted  during  the  past  three  years.    Two  persons  merit  special 
consideration:    Wes  Smith,  State  Director  of  Vocational  Education,  who  has 
provided  his  special  brand  of  leadership  to  California's  program  of  work 
experience  education;  and.  Herb  Ellenburg,  consultant-on-leave,  who  gave 
impetus  to  the  project  from  its  inception. 


Agnes  S.  Robinson 

Associate  Professor  of  Education 

California  State  University,  Sacramento 


Sacramento,  California 
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EVALUATION  FORM 


Group  Instruction  for  Work  Experience  Education 

Will  you  please  assist  us  in  evaluatinq  the  usefulness  of  this  quide  to  you 
and  your  students  by  completing  thf?  questionnaire  below.    Peturn  it  to: 
Allan  Holmes^  Consultant^  Work  Experience  Education,  California  State 
Department  of  Education^  721  Capitol  Mall,  Sacramento  95814. 


1.  How  often  and  how  long  is  group  instruction  provided  for  students  enrolled 
in  the  following  work  experience  education  programs: 

EXPLORATORY     ^ 

(meetings  per  month)  (minutes  ner  session) 

GENERAL      ' 

(meetings  per  month)  (minutes  per  session) 

VOCATIONAL 

(meetings  per  month)  (minutes  ner  session) 

(Note:    Circle  one  response  for  Items  2-6.) 

2.  Overall,  did  you  find  this  guide  of  assistance  to  you? 

SOMEWHAT  USEFUL  DSEFUL  VERY  USEFUL 

3.  Would  you  have  used  the  guide    ^re  extensively  if  students  soent  more 
time  in  group  instruction? 

NO  .        MAYBE  YES 

4.  Generally,  how  did  your  students  react  to  the  activities  included  in  the 
guide  for  each  unit? 

NEGATIVELY  REACTIONS  VARIED  POSITIVELY 

5.  Were  the  suggested  resources  of  assistance  to  you? 

NO  USE  USEFUL  VERY  USEFUL 

6.  Did  you  duplicate  and  use  the  forms  provided  for  students? 

NEVER  OCCASIONALLY  FREQUENTLY 

7.  What  improvements  need  to  be  made  in  the  guide  in  order  to  make  it  more 
useful  to  you  and  your  students?   What  did  you  particularly  like  about  the 
guide?    Please  use  the  reverse  side  for  your  comments. 

-  THANK  YOU  - 
vii 

1650 


TABLE      OF  CONTFNTS 


CHAPTER  I       THE  GOAL  OF  RELEVANCY   1 

Program  Goal  1 . 1  (E ,  G,  and  V)   1 

Unit  A  -  Operation  A.I.M.  (Accreditation  in  Miniature)    .  1 

Unit  B  -  Educational  Goals  Report    9 

Unit  C  -  Debate--Reso1 ved:    The  Curriculum  Is  Relevant    .  11 

Unit  D  -  Course  Goals:    "Man  In  the  Street"   12 

Program  Goals  1.2  (F)  and  1.2  (G  and  V)   13 

Unit  A  -  ^'Name  the  Course"  Contest   13 

Unit  B     The  Class  Plans  a  Work  Experience  Education 

Course   16 

Unit  C  -  Panel  Discussion:    What  Is  Relevance?   19 

Unit  D  -  Find  the  Common  Traits   20 

Program  Goals  1.3  (E) ,  1.3  (G),  and  1.3  (V)   21 

Unit  A  -  Relevant  Course  Contest   21 

Unit  B  -  Instructional  Approaches  to  Teaching  Skills 

and  Responsibilities    23 

Unit  C  -  Panel  Discussion:    School  Helps  To  Prepare 

For  The  World  of  Work   24 

Unit  D  -  Contest:    "Name  the  Job"   25 

Unit  E  -  Crossword  Puzzle  Game  \  .  27 

Unit  F  -  Anagram  Message  Game   32 

CHAPTER  II      THE  GOAL  OF  SELF-ACTUALIZATION   37 

Program  Goal  2.1  (E,  G,  and  V)   37 

Unit  A  -  What  Are  Man's  Basic  Neecfs?   37 

Unit  B  -  Productive  Work  and  Personal  Fulfillment  ....  39 

Program  Goals  2.2  (E)  and  2.2  (G  and  V)   43 

Unit  A  -  What  Is  a  Career?   ^3 

Unit  B  «  Do  You  Have  a  Career  "ID"?                                .  45 

Unit  C  -  Careers  and  Games  I   ^9 

Unit  D  -  Careers  and  Personal  Fulfillment   50 

Program  Goals  2.3  (E)  and  2.3  (G  and  V)   52 

Unit  A  ~  Work,  Independence,  Maturity,  and  Me   52 


1 

viii 


1851 


Unit  R  -  Independence,  Maturity,  and    55 

Unit  C  -  Everything  a  Student  Should  Know  /^bout 
Independence  and  N!atur1ty  and  What  to  Do 

/^bout  It   5R 

Unit  D  -  Identification  of  Pp?rsonal  Characteristics 

That  Indicate  Indeoendence  and  ^-aturity    ....  5° 

CHAPTER  III    THE  GOAL  OF  SELF-EVALUATION   61 

Proqram  Goal  3. 1  (E ,  G ,  and  V)   61 

Unit  A  -  Interests   61 

Unit  B  -  Lifestyles  and  Values   62 

Unit  C  -  Values  Appraisal   6^ 

Unit  D  -  Aptitudes  and  Skills   66 

Unit  E  -  Working  Preferences   69 

Unit  F  -  Attitudes   71 

Unit  G  -  Success  f^otivation   75 

Program  Goal  3.2  (E  and  G)   7° 

Unit  A  -  Occupational  Relationships   79 

Program  Goals  3.2  (V),  3.3  (F),  and  3.3  (G)   Rl 

Unit  A  -  Researching  Opportunities   Rl 

Program  Goals  3.3  (V),  3.4  (E),  and  3.4  (G)   R3 

Unit  A  -  Researching  Requirements   R3 

Program  Goals  3.4  (V)  and  3.5  (F  and  G)  .   R5 

Unit  A  -  Career  Profile  Analysis   85 

Unit  B  -  Check-Up  Conference   90 

CHAPTER  IV     THE  GOAL  OF  INTERPERSONAL  RELATIONS   92 

Program  Goals  4.1  (E),  4.1  (G),  and  4.1  (v)  .  .   92 

Unit  A  -  Grooming  Game   92 

Unit  B  -  Costing  A  Model  Wardrobe   inn 

Unit  C  -  Panel  Presentation  on  Grooming   101 

Unit  D  -  Evaluation  of  Grooming   103 

Unit  E  -  Personal  Hair  Care   107 

Program  Goals  4.2  (E),  4.2  (G),  and  4.2  (V)   110 

Unit  A  -  Desirable  Attitudes  and  Behaviors   110 

Unit  B  -  Understanding  Others   112 

Unit  C  -  Designing  An  Employee  Evaluaticn  Form   115 


EKLC 


Program  Goals  4.3  (E),  4.3  (R),  and  ^.3  (V)   12n 

Unit  A  -  Needs  of  the  Publics  Served   120 

Unit  B  -  Listing  the  Needs  of  Publics  Served   121 

Unit  C  -  Field  Survey   123 

Program  Goals  4.4  (E),  4.^  (G),  and  4. A  (V)   129 

Unit  A  -  The  Use  of  Emnathy   129 

Unit  B  -  Inappropriate  Behaviors   13^ 

Unit,C  -  Student  Essays    136 

Unit  D  -  Telephone  Techniques   13R 

Unit  F  -  Skill  Performance  Tests   139 

CHAPTER  V       THE  GOAL  OF  APPLICATION   1^4 

Program  Goals  5.1  (E)  and  5.1  (G  and  V)   144 

Unit  A  -  Employee  Selection  by  Interviews   144 

Program  Goal  5.2  (F,  G,  and  V)   147 

Unit  A  -  Shotgun  Ouestioning    .   1^7 

Unit  B  -  Interviewing  an  Employer   149 

Unit  C  -  "Hollywood  Squares":    Wages  and  Budgets    ....  151 

Program  Goal  5.3  (E)   156 

Unit  A  -  Present  vs  Future  Responsibilities   156 

Program  Goal  5.3  (G)   15^ 

Unit  A  -  Job  Situation  Lead-In  Ouestions   159 

Program  Goal  5.3  (V)   161 

Unit  A  -  Interview  Ouestions   161 

Program  Goal  5.4  (E)   164 

Unit  A  -  I  Like  Most  -  I  Like  Least   164 

Program  Goals  5.4  (G)  and  5.4  (V)   165 

Unit  A  -  A  Fp!;^ling  For  My  Work   165 

Program  Goal  5,5  (E)   168 

Unit  A  -  Role  Playing  as  Job  Sponsors   168 


EKLC 


1853 


CHAPTER  I 


THE     GOAL     OF  RELEVANCY 


GOAL  1.0    RECOGNIZE  THAT  THE  PROCESS  AND  CONTENT  OF  THE 
SCHOOL'S  CURRICULUM  ARE  RELEVANT  TO  CAREER 
REOUIREMENTS  AND  RESPONSIBILITIES 


PROGRAM  GOAL 

1.1  (E,  G,  and  V)  Identify  the  educational  goals  (purposes) 
of  the  courses  in  which  you  are  currently  enrolled 


UNIT  A  -  OPERATION  A.I.M.  (Accreditation  in  Miniature) 
Estimated  Completion  Time  of  Four  55-Minute  Periods 

Activities 

Using  the  class  discussion  and  lecture  approach,  the  instructor  explains 
the  process  and  purpose  of  accreditation.    In  the  discussion,  he  intro- 
duces the  concept  of  educational  goals  and  gives  examples  of  typical 
educational  goals  for  one  or  two  courses  in  the  school.    At  the 
conclusion  of  this  activity,  the  students  will  conduct  their  own 
accreditation  in  miniature  and  determine  the  educational  goals  of  a 
variety  of  courses. 

The  instructor  assists  the  class  in  completing  Form  #1,  page  3,  the 
Operation  A.I.M.  Data  Sheet.    Additional  suggestions  are  provided  under 
Item  1 ,  page  7,  in  the  section  on  Resources.    Each  student  is  to  complete 
Form  #1 . 

The  instructor  secures  four  volunteers  to  serve  as  the  Operation  A.I.M. 
steering  group.    He  assists  the  steering  group  in  tabulating  the  courses 
listed  by  the  students  on  their  copies  of  Form  #1  on  Form  #2,  page  4. 

The  instructor  helps  the  steering  group  to  extract  the  major  purposes  of 
each  course  listed  by  the  students  and  transferring  them  to  Form  #2, 
page  4,  Operation  A.I.M.  Interview  Sheet. 
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5.  The  instructor  assi  qns  students  as  nearly  as  oossible  to  the  A-I.^*. 
visiting  committee  they  have  chosen.    This  is  done  after  tallyinq  their 
choices  from  Form  «1  and  placing  them  on  Forv]        oapp  5,  Operatign^ 
A.I .M,  Listing  Sheet.  " ~  " 

6.  The  instructor  explains  to  the  students  the  role  of  the  .^.I.M,  visiting 
committees.    He  asks  them  to  meet  as  a  oroup  with  the  respective  depart- 
ment chairmen  and  to  secure  the  major  purposes  of  each  course  within  each 
department  in  which  one  or  more  of  the  work  experience  education  students 
is  involved. 

7.  The  students  in  each  visiting  conmittee  choose  their  chairman  by  popular 
vote.    Following  this,  the  instructor,  using  the  discussion  method, 
explains  to  all  students  how  the  visiting  committees  are  to  secure  the 
data  they  need.    Emphasis  is  given  to  the  manner  in  which  the  visitina 
committee  chairman  is  to  arrange  an  appointment  for  his  committee  to 
interview  the  faculty  department  head  or  his  designate, 

8-    One  or  two  mock  interviews  are  conducted  by  a  visitina  committee  before 
the  entire  class  so  that  all  students  will  become  knowledgeable  in  how 
these  interviews  are  to  be  conducted-    Interviews  should  include: 

a.  Introduction  of  committee  members 

b.  Explanation  of  Purpose  for  the  assianment 

c-    Request  for  the  three  or  four  major  Purposes  for  each  course  in  the 
department 

Courses  may  be  limited  to  those  listed  by  members  of  the  class  on  their 
Operation  A.I .M.  Data  Sheets. 

9,    Working  in  groups,  each  visiting  comrr^ittee  tallies  "What  ^ught  To  Re,"  e 
composite  of  students'  reactions  to  a  given  course  as  listed  on  each 
Operation  A.I.M.  Data  Sheet,  from  Form  #1.    This  tally  is  done  on  Form  t^4, 
page  6,  TToeration  A>I.MTTa"lly  Sheet*    Duplicate  ^0-50  of  these, 

10,    Each  visiting  committee  gives  an  oral  report  containing  the  followina 
information : 

a.  The  ma^or  purposes  of  each  course  as  reported  by  the  department 
chairman  or  other  authority  (Activity  ^) 

b.  What  ought  to  be  the  major  purposes  of  each  course  as  tallied  on 
Form  #4 

c.  A  conclusion  and  accreditation  rating,  "Outstanding/'  "Average,"  or 
"Below  Average"  for  each  course  based  upon  the  degree  to  which  Form  #1 
and  Form  #2  are  similar 
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PrcgraTn  Goal  1.1  -  Unit  A 
Form  *2 


Operation  A. I. P.  Interview  Sheet 
Visitinq  Committee 

DEPARTMENT  HATE 


Course 


Major  Purposes 


Course 


Major  Purposes 
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Program  Goal  1 .1 
Form  «3 


-  Unit  A 


Operation  A.I.H.  Listing  Sheet 
Visiting  Committee  Assignment 

DEPARTMENT  DATE 


Students  Volunteering  for  this  Committee: 

1.  

2.   

3.   

4.  

5. 
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'rogram  Goal  1.1  -  Unit  A 
"orm  #4 


Operction  A.LM.  Tally  Sheet 
"What  Ouqht  To  Be" 

DEPARTMENT  DATE 


.ourse 


What  Ought  To  Be 


Course 


What  Ought  To  Be 
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Resources 


1,    An  excellent  resource  to  illustrate  how  students  should  connlete  t^e^r 
^Deration  A.I.^^.  Data  Sheet  is  included  on  vaoe  ^  of  LAP  ^         fF^  bv 
Dr.  Stanqer* 

"Here  is  a  sample  of  the  way  one  student  viewed  his  school  nroarar  and 
some  reasons  for  taking  those  courses.    It  is  very  simnlv  done. 


COURSE  TITLE 

REASONS  WHY  ENROLLED 

History 
Phys.  Ed. 
English 
Woodshop 
Math 

Work  Experience 

Required  by  school 

Required 

Reouired 

I  wanted  to  make  some  thinas 
Required 

Counselor  talked  me  into  it 

"Here  is  another  sample.    It  is  the  way  another  student  looked  at  his 
school  program  and  the  reason  for  having  selected  his  courses.    Note  that 
he  lists  at  least  two  reasons  and  that  he  slants  the  wording  towards  the 
employment  scene.    Rut,  again,  note  how  very  simply  stated. 

j 

i     COURSE  TITLE 

REASONS  WHY  ENROLLED 

1  Music 
i  Phys.  Ed. 

Typing 

Social  Studies 
English 

Work  Experience 

I  like  to  sing;  singing  Interests  me  as  a  vocation 

Required,  strengthen  body  muscles,  learn  cooperative 
team  work 

Learn  skills  needed  in  offices;  sharpen  typing  speed 
Required;  emphasize  history  of  social  development 
Required;  improve  3R's  skills 

Further  explore  job  requirements  and  opportunities 

"Now  you  make  a  chart  (similar  to  those  above)  of  your  own  school  program 
and  list  several  good  reasons  why  you  are  enrolled." 
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Resources  (Continued) 


Western  Association  of  Schools  and  Colleaes.    Visitino  Cnmittee  Handbook. 
Accreditation  Program,  Secondary  Schools.    Purlif^nane.  CaV.tnrma, 
TWT. 
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UNIT  B  -  EDUCATIONAL  GOALS  PFPORT 
Estimated  Completion  Time  of  One-Four  55-^inute  Periods 

Activities 

1.  Using  the  lecture-discussion  aoproach,  the  instructor  defines  and  aives 
examples  of  an  educational  goal  for  his  course(s)  and  for  other  courses 
in  the  curriculum. 

2.  Each  student  is  given  the  assignment  to  interview  his  "first  period"* 
teacher  before  school  hours  in  order  to  determine  t^e  educational 
goals  for  that  course,  based  upon  information  provided  by  the  teacher. 
Students  are  to  use  the  format  qiven  in  Form  #1,  page  10,  Interview 
and  Oral  Report  Format. 

3.  Each  student  (or  some,  if  time  is  of  the  essence)  reports  orally  for 
a  maximum  of  five  minutes  and  shares  the  information  which  he  has 
received  from  his  interview. 

4.  Following  the  oral  reports,  ask  the  class  to  develop  conclusions  as 
to  the  validity  and  relevance  of  the  educational  goals  which  the 
teachers  identified  during  the  interviews. 


*If  more  than  one  student  has  the  same  teacher  and  course  for  Period  One, 
there  Is  need  for  only  one  oral  report  to  cover  the  course.    All  such 
students  may  collaborate  on  this. 
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Program  Goal  1-1 
Form  *1 


•  Unit  B 


Interview  and  Oral  Report  Format 
Student's  Name   Date 


Title  of  Course 


Name  of  Instructor 


Characteristics  of  Students  Enrolled: 

high  ability  j  |  average  ability  |  |  low  ability  ■  j  mixed  ! 
Type  of  Course: 

elective  !     j  required  j  ! 
Educational  Goals:   


EKLC 
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UNIT  C  -  DEBATER-RESOLVED:    THE  OrimiCULUM  IS  RELEVANT 


Estimated  Completion  Time  of  One  55-Minute  Period 

Activities 

By  means  of  small  group  discussion  (5-6  students  in  each  group),  the 
students  share  their  meaning  of  the  term  "relevance."    The  instructor  may 
assist  discussion  by  posing  the  following  Question:    "In  order  for 
a  course  to  be  relevant,  must  it  relate  solely  to  past  or  present 
experiences  or  must  it  merely  relate  to  real  life  situations  or 
conditions  in  society?" 

Each  small  group  will  then  select  a  spokesman  to  present  its  noint  of 
view  in  a  debate.    The  students  will  debate  the  question,  "Resolved: 
The  Curriculum  Is  Relevant." 

Each  side  is  given  10  minutes  to  cite  reasons  and  examples  in  support  of 
its  position  and  5  minutes  for  any  rebuttal.    The  instructor  moderates. 

Questions  from  the  class  are  directed  to  panel  members. 

The  students  in  the  large  group  vote  on  the  winning  team  based  upon  the 
presentation  of  the  most  cogent  reasons  and  examples.    The  instructor 
directs  the  students  in  a  discussion  as  to  the  strengths  and  weaknesses 
of  the  various  points  of  view  presented. 
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UNIT  D  -  COURSE  GOALS:    "MAN  IN  THE  STREET" 


Estimated  Completion  Time  of  One  55-Minute  Period 

Activities 

1.  The  instructor  sets  the  stage.    He  is  an  interviewer  for  TV  station 
K.KX.    The  students  are  to  be  the  "man  in  the  street"  as  they  are 
interviewed- 

2.  Using  a  tape  recorder  or  video  recorder,  the  instructor  interviews 
10  students  at  random  and  asks  the  following  questions: 

a.  "To  what  extent  have  your  teachers  discussed  the  major  goals  of 
their  courses  with  youT" 

b.  "Are  they  similar  to  the  goals  you  have  for  that  course?" 

c.  "If  your  goals  and  your  teacher's  goals  for  a  course  are  not 
similar,  justify  this  discrepancy." 

3.  The  tape  recordings  may  be  shared  with  other  members  of  the  staff  at 
a  meeting  of  teachers  and  department  chairmen. 


EKLC 
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PROGRAM  GOALS 

1,2  (E)    Observe  the  activities  of  persons  in  a  variety  of 
careers  and  relate  them  to  the  educational  qoals  (purposes) 
of  elective  and  required  courses  in  your  schooVs  curriculum 

1,2  (G  and  V)    Assume  assigned  duties  and  responsibilities 
and  relate  them  to  the  educational  ooals  (purposes)  of 
elective  and  renuired  courses  in  your  schooVs  curriculum 


UNIT  A  -  "NAME  THE  COURSE"  CONTEST 


Estimated  Completion  Time  of  Tvo-Three  55-^^inute  Periods 

Activities 

This  activity  is  provided  in  1.1,  Unit  C,  Activity  1,  on  paqe  11. 
If  the  instructor  did  not  choose  that  alternative,  it  may  be  appro- 
priate here;  or,  he  may  wish  to  review  the  conclusions  reached  by  the 
class  if  the  activity  was  conducted. 

The  instructor  introduces  the  contest  "Name  the  Course."    Prior  to  the 
next  meeting  of  the  class,  each  student  is  to  make  note  of  an  experience 
which  is  directly  related  to  an  instructional  goal  of  one  of  his  classes. 
This  experience  may  be  one  he  had  on  the  job  or  an  occurrence  he 
observed  in  a  career  situation. 

A  typical  example  for  the  class  is: 

"As  a  salesclerk  at  J.  C.  Nickel  Department  Store,  you  reported 
for  work  last  Monday.    The  manager  called  you  into  his  office 
and  congratulated  you  as  the  winner  of  the  Accuracy  Award  for 
the  month.    You  were  the  only  clerk  who  had  not  made  an  error 
in  totaling  a  sales  check  for  the  entire  month. 

"You  recall  that  your  Senior  Math  teacher  had  stated  in 
September  that  an  instructional  goal  in  her  class  is  that  all 
students  will  develop  accuracy  in  the  four  basic  arithmetic 
processes  by  the  end  of  the  year. 

"You  conclude  that  this  goal  has  certainly  been  relevant  to 
your  job  experience." 

The  instructor  divides  the  class  into  two  teams  and  explains  the  rules 
for  the  contest  "Name  the  Course"  as  follows: 

"Each  team  takes  turns  as  a  member  relates  either  an  experience 
or  observation  on  the  job  which  was  directly  related  to  an 
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instructional  goal  in  one  of  his  classes.    Members  of  the  other 
team  will  guess  the  title  of  the  course  being  related  or 
described.    Five  points  are  awarded  to  the  guessing  team  if  the 
first  guess  is  correct,  three  points  if  it  takps  two  guesses,  and 
one  point  if  three  guesses  are  needed.    No  points  are  given  if 
more  than  three  guesses  are  necessary. 

"Five  points  are  subtracted  for  each  student  on  a  team  who  cannot 
relate  an  experience  or  observation.    At  the  end  of  the  period, 
the  team  with  the  highest  point  total  wins.    The  "Name  the  Course" 
Score  Sheet  on  page  15  may  be  used  to  tally  the  responses  of 
each  team.  ^  The  instructor  will  keep  score;  therefore,  one  cooy 
per  class  is  sufficient." 
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"Name  the  Course"  Score  Sheet 

TEAM  A  TEAM  B 

Correct  Guess  Correct  Guess 

Student  #  -  Presentation        (5.  3.  1)  Student  »  -  Presentation        (5,  3,  1) 


1. 

1. 

2. 

2. 

3. 

3. 

4, 

4. 

5. 

'  5. 

6. 

6. 

7. 

7. 

8. 

8. 

9. 

9. 

10. 

10. 

n. 

11. 

12. 

12. 

13. 

13. 

14. 

14. 

15, 

15. 

16. 

Ifi. 

17. 

17. 

18. 

18. 

19. 

19. 

20. 

20. 

Total :                                                          Total : 

Subtract  five  points 
for  each  student  who  did 

not  relate  an  experience: —  Deductions: 

GRAND  TOTAL    GRAND  TOTAL 
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UNIT  B  -  THE  CLASS  PLANS  A  WORk  EXPERIENCE  EDUCATION  COURSE 


Estimated  Completion  Time  of  One-Three  55-Minute  Periods 

Activities 


1.  The  instructor  explains  that  the  class  is  goinq  to  plan  a  work  experi- 
ence education  course  that  is  relevant  to  their  needs.    He  indicates 
that  in  planning  the  course  the  format  win  be  provided  in  Form 

page  17,  Course  Plaji  for  Work  Exgerjence  Education.    Each  student  will 
be  provided  with  a  copy  of  the  fomi. 

2.  Discussion  is  led  by  the  instructor.    Students  contribute  those  factors 
which  they  feel  should  be  considered  in  Planninq  a  course,  including 
the  relevance  of  a  topic  to  the  students'  needs. 

3.  The  instructor  then  asks  each  student  to  determine  from  his  career 
sponsor  those  skills,  duties,  and  responsibilities  which  are  impor- 
tant for  success  in  the  trainee  assignment  and  approximately  how  long 
each  would  take  to  learn. 

4.  Students  secure  the  data  reguested  in  Activity  3  and  enter  it  on 

Form  #2,  page  18,  Sponsor  Interview  Sheet.    Duplicate  one  copy  for  each 
student. 

5.  Each  student  completes  a  Sponsor  Intervj^  including  "Suggested 
Topics  For  Work  Experience  Education  Course?^' 

6.  The  instructor,  using  the  Course  Plan  for  Work  Experience  Education, 
Form  #1,  page  17,  requests  each 'student  to  suggest  a  topic  (one  that  has 
not  already  been  given  by  another  laupil),  the  reason  for  the  suggestion, 
and  a  suggested  time  allotment.    The  students'  oral  responses  may  be 
taken  from  their  findings  which  have  been  recorded  on  Form  #2. 

7.  Students  are  then  asked  to  complete  and  expand  upon  the  following 
sentence.    "I  feel  that  this  course  would  be  relevant  to  me  because  it 
would  enable  me,  as  well  as  others  in  the  course,  to  ...  " 
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Program  Goal  1.2  -  Unit  B 
Form  #1 


Course  PI  an  For  Work  Experience  Fducation 
Student's  Name  Hate 


Iodic  Time  /Allotment 


f 
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Program  Goal  1.2  •  Unit  B 
Form  #2 


Sponsor  Interview  Sheet 
Student's  Name  Date 


Name  of  Sponsor   

Title  of  Trainee  Assignment 
Major  Skills   


Major  Duties 


Major  Responsibilities 


Suggested  Topics  for  Work  Experience  Education  Course  Which  Are  Relevant 
ta  the  Skills,  Duties,  and  Responsibilities  Listed  Above: 


f 
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UNIT  C  -  PANEL  DISCUSSION;    WHAT  IS  RELEVANCE? 


Estimated  Completion  Time  of  One-Two  55-Minute  Periods 

Activities 

1.  With  the  instructor  as  moderator,  the  following  question  is  discussed: 
"What  is  relevance?"    The  instructor  writes  this  topic  on  the  chalk- 
board and  explains  it  briefly,  an!;wering  any  general  questions  which 
may  arise. 

2.  The  instructor  chooses  six  groups,  three  groups  of  students  to  prepare 
for  each  side  of  the  discussion.    Each  grouD  meets  within  the  time 
allowed  for  preparation  of  arguments. 

3.  A  student  from  each  group  is  selected  as  its  representative  to  the 
panel.    In  effect,  then,  there  is  to  be  three  members  discussing  each 
side  of  the  topic. 

4*    Following  a  ten-minute  preparation  period  for  the  six  selected  repre- 
sentatives, the  panel  discussion  is  held,  with  each  side  presenting 
its  views. 

5.    Upon  completion  of  the  panel  discussion  and  using  the  ideas  presented, 
the  instructor  guides  the  class  in  the  formulation  of  its  own  definition 
of  'Velevance."    The  instructor  may  also  expand  this  discussion  to 
illustrate  how  this  definition  applies  to  the  student's  social  world 
as  well  as  to  his  scholastic  world. 
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UNIT  D  -  FIND  THE  COMMON  TRAITS 


Estimated  Completion  Time  of  One  55-Minute  Period 

Activities 

Each  student  in  class  makes  a  three-minute  maximum,  oral  presentation  and 
lists  on  the  chalkboard  the  two  major  responsibilities  and  two  major 
duties  of  his  job. 

The  instructor  tries  to  avoid  duplication  as  much  as  possible  as  the 
list  grows. 

Once  the  lists  are  completed,  the  instructor  asks  for  several  definitions 
by  students  of  the  word  "trait."    These  definitions  are  then  compared  to 
that  of  a  standard  dictionary.    Using  the  dictionary  definition,  the 
class  volunteers  traits  which  are  important  in  assuming  the  duties  and 
responsibilities  listed. 

Under  the  leadership  of  the  instructor,  the  class  compiles  a  master  list 
of  traits  which  are  coninon  to  at  least  three  duties  or  three  responsi- 
bilities on  the  list.    Examples  might  be  honesty,  dependability, 
punctuality,  maturity,  etc. 

The  instructor  leads  a  class  discussion  on  the  degree  to  which  courses 
in  school  enable  the  student  to  develop  the  traits  named.    If  students 
feel  courses  do  not  adequately  contribute  to  the  development  of  desirable 
traits,  the  discussion  should  also  include  what  could  be  done  to  the 
school  curriculum  and  by  the  student  himself  to  counterbalance  this 
shortcoming. 
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PROGRAM  GOALS 

1.3  (E)    Identify  required  and  elective  courses  in  the  schooTs 
curriculum  which  are  relevant  to  career  reouirements  and 
responsibilities  of  careers  which  are  of  Interest  to  you 

1.3  (G)    Analyze  and  compare  duties  and  responsibilities 
which  are  important  to  various  careers  and  to  reouired  and 
elective  courses  in  the  school's  curriculum  which  are  of 
interest  to  you 

1.3  (V)  Assume  assigned  duties  and  responsibilities  and 
improve  on-the-job  performance  through  related  in-school 
instruction 


UNIT  A  -  RELEVANT  COURSE  CONTEST 
Estimated  Completion  Time  of  One  55-Minute  Period 

Activities 

1.  Using  the  lecture  and  discussion  method,  the  instructor  cites  exam- 
ples of  two  or  three  typical  careers  to  which  the  students  might  aspire, 
e.g.,  airline  stewardess,  teacher,  model  and  gives  examples  of  a  major 
duty  and  a  major  responsibility  associated  with  each. 

2.  The  instructor  then  prepares  students  for  a  contest  to  determine  the 
most  relevant  course  they  have  taken,  or  are  taking  in  school. 

3.  To  provide  data  for  the  contest,  students  complete  Form  *1 ,  cage  22, 
Relevant  Course  Form.    Duplicate  one  for  each  work  experience  education 
student.    On  this  form  students  indicate  the  career  of  greatest  interest 
to  them,  the  major  duties  and  responsibilities  of  that  career,  and  the 
courses  which  have  given  them  the  most  relevant  training. 

4.  The  instructor  selects  three  students  who  tabulate  the  results  of  the 
last  item  on  Form  #1,  giving  five  points  for  a  first  choice  and  three 
points  for  a  second  choice.    On  the  basis  of  five  points  for  a  first 
place  choice  and  three  points  for  a  second  place  choice,  scores  are 
tallied. 

5.  Results  and  contest  winners  are  announced  at  the  next  class  meeting. 

6.  After  the  winners  are  announced,  the  instructor  makes  provision  for 
students  to  discuss  the  reasons  for  their  selections. 
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Program  Goal  1.3  -  Unit  A 
Form  n 


Relevant  Course  Form 

Student's  Name   pate 

Name  the  career  that  is  of  greatest  interest  to  you: 


Identify  two  major  duties  and  two  major  responsibilities  of  a  person  in 
that  career: 

Duties 


1. 


Responsibilities 


Of  the  high  school  courses  you  have  taken  or  are  presently  takina,  name  two 
which  have  contributed  most  In  preparing  you  for  the  duties  and  responsibili 
ties  of  the  career  you  have  named. 

(5  points)        1st  choice  

(3  points)        2nd  choice  


-22- 

1S75 


UNIT  B  -  INSTRUCTIONAL  APPROACHES  TO  TEACHING  SKILLS  AND  RFSPONSIRILITIES 


Estimated  Completion  Time  of  One-Two  55-Minute  Periods 

Activities 

1.  The  instructor  explains  to  the  class  that  the  purpose  of  this  unit  is 
for  each  student  to  share  with  the  class  those  instructional 
approaches  used  by  his  teachers  which  he  found  helpful  in  learning  a 
skill  or  responsibility  that  he  needed  for  his  job, 

2.  The  instructor  explains  what  is  meant  by  an  instructional  aporoach; 
such  as  lecture,  demonstration,  debate,  film,  etc.    He  qives  examples 
and  discusses  these  with  the  class.    He  includes  reasons  why  one  approach 
might  be  more  effective  in  certain  learning  situations  and  other 
approaches  more  appropriate  in  different  situations.    This  can  be  done 
through  inquiry  based  on  the  student's  observations, 

3.  Each  student  takes  his  turn:    (1)  naming  the  skill  or  responsibility, 
and  (2)  within  three  minutes  describing  or  role  Playing  the  instructional 
technique  used  in  one  of  his  classes  which  helped  him  learn  that  skill  or 
responsibility. 
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UNIT  C  -  PANEL  DISCUSSION:    SCHOOL  HELPS 


TO  PREPARE  FOR  THE  WORLD  OF  WORK 


Estimated  Completion  Time  of  One-Two  55-Minute  Periods 

Activi  ties 

During  a  class  meeting  prior  to  this  one,  the  following  discussion  topic 
was  given:  "School  is  helpful  in  providing  students  with  the  skills  and 
responsibilities  needed  in  the  work-a-day  world." 

Half  of  the  class  is  assigned  the  pro  and  half  the  con  side  of  the 
topic.    After  the  assignments  are  made  the  two  groups  meet  and  discuss 
argurtients,  pro  and  con,  and  attempt  to  reach  some  conclusions. 

Each  team  selects  its  own  chairman  for  discussion,  a  recorder,  and  one 
additional  spokesman* 

With  the  instructor  as  moderator,  each  side  takes  15  minutes  to  present 
its  case  (five  minutes  for  each  spokesman). 

At  the  conclusion,  the  audience  (rest  of  the  class)  is  given  the  oppor- 
tunity to  make  statements  citing  personal  examples  of  how  school  is  or 
is  not  helpful  in  providing  students  with  the  skills  and  responsibilities 
necessary  for  work. 

Finally,  the  audience  votes  on  the  superior  position  and  arguments. 
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UNIT  D  -  CONTEST:    "NAME  THE  JOB" 


Estimated  Completion  Time  of  One-Two  55-Minute  Periods 

Activities 

1.  The  Instructor  sets  the  stage  for  t^^^s  assignment  and  contest.    He  asks 
each  student  to  interview  his  work  experience  education  sponsor  in  order 
to  determine  the  most  important  duty  and  also  the  most  important 
responsibility  in  a  job  title  with  which  the  sponsor  is  familiar;  e.o. , 
if  the  sponsor  is  head  of  the  Housewares  Department  in  a  large  store, 
the  student  might  ask  for  the  most  important  duty  and  responsibility  of 
a  clerk  in  the  Housewares  Department. 

2.  The  instructor  asks  each  student  to  record  the  information  on  Form  *1  , 
page  26,  making  two  copies  and  submitting  one  copy  to  the  instructor 
prior  to  the  contest.    Duplicate  two  copies  of  Form  ^1  for  each  student. 

3.  The  class  is  divided  Into  two  sides.    Each  side  selects  a  member  who 
provides  an  M.I.D.  (most  important  duty)  and  an  M.I.R.  (most  important 
responsibility).    Members  of  the  opposing  side  are  given  30  seconds  to 
guess  the  job  title  referred  to  which  requires  the  duty  and  responsi- 
bility named.    A  correct  guess  gives  the  guessing  side  one  pcint  and  the 
side  with  the  most  points  at  the  end  of  the  period  wins. 

4.  The  Instructor  keeps  score  on  the  chalkboard. 
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Program  Goal  K3  -  Unit  D 
Form  #1 


Sponsor  Interview  Sheet 

Student *s  Name   Hate 

Name  of  Person  Interviewed   

Job  Title   

Most  Important  Duty   


N^ost  Important  Respcnsibili  ty 
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UNIT  E  -  CROSSWORD  PUZZLE  GAME 
Estimated  Completion  Time  of  One  55-Minute  Period 

Acti  vi  ties 

The  instructor  prepares  an  overhead  projection  ( transoarency)  of  the 
crossword  puzzle  provided  on  page  2^. 

He  explains  the  game  procedure  as  follows: 

"On  the  screen  is  the  crossword  puzzle  which  we  will  try  to 
complete.    Raise  your  hand  if  you  have  an  answer  to  fill  in. 
If  you  are  correct,  you  receive  one  point.    The  student  with 
the  most  points  by  the  time  th^  puzzle  is  completed  wins." 

The  instructor  hands  out  the  page  of  game  "clues"  qiven  in  Form  *1 , 
page  29.    Duplicate  one  for  each  student.    One  student  is  selected  to 
stand  in  front  of  the  class  and  keep  score. 

As  the  correct  answers  are  given  the  instructor  fills  them  in  vnth  a 
felt  pen,  directly  on  the  transoarencv. 

After  the  puzzle  is  completed,  a  v/inner  is  declared. 

Using  the  discussion  method,  the  instructor  elicits  the  five  basic 
qualities  treated  in  the  puzzle  which  aid  all  employees  in  successfully 
assuming  their  duties  and  responsibilities.    The  five  ma.ior  nualities 
include: 

a.  Punctuality 

b.  Confidence 

c.  Poise 

d.  Loyalty 

e.  Honesty 

The  keys  to  the  Crossword  Puzzle  Diagram  are  provided  on  pages  30  and  31* 


Crossword  Puzzle  Diaqratn 
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Program  Goal  1.3  -  Unit  E 
Form  #1 


Crossword  Puzzle  Game 

ACROSS: 

1.  Having   ^_^in  yourself  is  the  first  hig  steo  tov/ard  assuminq 

your  duties  and  responsibilities  successfully. 

2.  Try  to  lessen  your  employer's  ,  net  create  them. 

3.  True  or  False:    Since  your  employer  is  more  experienced  than  you,  if  he 
tells  you  to  do  something  a  certain  way  -  DO  ITl 

4.  Try  to  retain  a  degree  of  no  matter  what  the  situation. 

5.  An  employer  v/ants  a   not  just  an  emplnyee. 

6.  True  or  False:    If  you  make  good  money,  your  work  will  be  en.ioyable. 

DOWN: 

7.  A  person's  attitude  toward  his  employer  and  his  iob  is  reflected  in  his 
arrival  time  at  work.    Be  . 

B.  to  those  around  you. 

9.    You  must  have  rapport  with  the  you  serve. 

10.  An  employer  wants  a  person  whose    is  unquestioned; 

someone  he  can  trust. 

11.  ,  ,  ^-improvement  in  the  basic  skills  will  often  make  your 

work  more  enjoyable  as  well  as  more  efficient. 

12.  Demonstrate  your   "to  your  boss  by  letting  him  know  that 

you  are  on  his  side. 
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Crossword  Puzzle  Gat^e 


ACROSS: 

1.  Having        confidence      in  yourself  is  the  first  big  step  toward  assuming 
your  duties  and  responsibilities  successfully, 

2.  Try  to  lessen  your  employer's        pressures   ,  not  create  tHem, 

3.  True  or  False:    Since  your  employer  is  more  experienced  than  you,  if  hp 
tells  you  to  do  something  a  certain  way  -  Pf)  ITl  (True) 

4.  Try  to  retain  a  degree  of         poise  no  matter  what  the  situation. 

5,.    An  employer  wants  a   worker  ,  not  just  an  emoloyee. 

6.  True  or  False:    If  you  make  good  money,  your  work  will  be  enjoyable.  (True) 

DOWN: 

7.  A  person's  attitude  toward  his  employer  and  his  job  is  reflected  in  his 
arrival  time  at  work.    Be        punctual   . 

8.  Relate  to  those  around  you. 

9.  You  must  have  rapport  with  the   public  you  serve. 

10.  An  employer  wants  a  person  whose   honesty  is  unnuestioned; 

someone  he  can  trust. 

11.  Self  -improvement  in  the  basic  skills  will  often  make  your 
work  more  enjoyable  as  well  as  more  efficient. 

12.  Demonstrate  your         loyalty  to  your  boss  by  letting  him  know  that 

you  are  on  his  side. 
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UNIT  F  -  ANAGRAM  MESSAGE  GAME 
Estimated  Completion  Time  of  One  55-Minute  ^eriod 

Activities 

The  instructor  prepares  an  overhead  projection  (transoarency)  of  the 
anagram  message  shown  on  the  following  page. 

Without  any  preliminary  discussion  about  the  nature  of  the  nossible 
TDessage  contained  in  the  game,  the  instructor  explains  the  game  pro- 
cedure in  the  following  manne*': 

"On  the  screen  is  the  Anagram  Me<;sage  Game  which  we  will  try  to 
complete.    Raise  your  hand  if  you  have  an  ansv/er  to  contribute. 
If  you  are  correct  you  receive  one  point  per  letter.    Keen  your 
own  scores,  and  the  student  with  the  most  points  by  the  time  the 
game  is  completed  wins." 

The  instructor  hand;,  out  the  yame  clues  provided  in  Form  *1 ,  page  3^. 
Duplicate  one  for  each  student. 

As  the  correct  answers  are  given,  the  instructor  fills  them  in  with  a 
felt  pen  directly  on  the  transparency. 

After  the  game  is  completed,  a  winner  is  declared. 

Using  the  discussion  method,  the  instructor  encourages  the  students  to 
agree  or  disanree  with  the  game  answers. 

The  keys  to  the  Anagram  Message  Game  are  provided  on  pages  35  and  36. 
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Anagram  Message  Game 


(Remember,  the  solution  is  a  hint  about  your  future.) 
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Program  Goal  1.3  -  Unit  F 
Form  ^1 


Anagram  Message  Game  Clues 

1.  When  selecting      possible  future  career,  keen  these  thrpe  things  in  mind: 
vour  wants,  your  needs,  and  your 

2.  Don't  waste  valuable  time,  make  sure  your   are  relevant. 

T  Tn  TT  5«  ^2  30  35 

3.  Stick  with  your  convictions,  even  if  thev  p^rp  at 

4.  Try  to  be  in  your  career  for  you  mav  work  in  it      long  time. 

5.  Do  vou  think  that  should  be  the  all -important  guideline  in 
selecting  a  cav^ijer? 

6-.    Check  with  your  counselor  to  find  what  classes  you  to  take. 

7.  According  to  ^  and  others,  your  work  reflects  vour  personality. 

25  16  54  52  61 

8.  Your  actions  now  may  show  up  later. 

39  33  17  14  20  40  51  43  48 

9.  Unfortunately,  you  cannot  your  future.    Be  prepared  for  changes 

10.    Consult  those  who  may  know  what  is  wise  because  to  the  decisions 

you  make  does  not  change  them. 
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Anagram  Message  Game 


1.  When  selecting    A  possible  future  tsreer,  keen  these  three  thinos  in  mind: 
your  wants,  your  needs,  and  vour  ABILITY. 

2.  Don't  waste  valuable  time,  make  sure  your  _E    F    F  _0    R   T   S  are  relevant. 

7  To  3T  5R  42  30  3?" 

3.  Stick  with  vour  convictions,  even  if  they  are   UNPOPULAR  at 

IT  "T      IT  3T  TB  ?r  "TIT 

the  time. 

4.  Try  to  be    H    A    P    P    Y  in  your  career  for  you  may  work  in  it    A  lona  time. 

5.  Do  you  think  that    MONEY  should  be  the  all -important  guideline  in 
selecting  a  career? 

6.  Check  with  your  counselor  to  find  what  classes  you    N    F    E    D  to  take. 

7.  Accordina  to    F    R    E    U   D  and  others,  yo'.-r  work  reflects  yrur  oersonality. 

8.  Your    UNFOUNDED  actions  now  may  show  up  later. 

9.  Unfortunately,  you  cannot   ORDER  your  future.    Re  prepared  for  changes, 

?S"  TT"  17  ?7TT? 

10.    Consult  those  who  may  know  what  is  wise  because  to   R   U   E  the  decisions  you 
make  does  not  change  them. 
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C  H  A  P  T  E  II 

THE     GOAL     GF  SELF-ACTUALIZATION 

GOAL  2.0    APPRECIATE  THE  IMPORTANCE  OF  WORK  TO  PERSONAL  FULFILLMENT 
AND  TO  GROWING  INDEPENDENCE  AND  MATURITY 


PROGRAM  GOAL 

2,1  (E,  G,  and  V)  Examine  the  concept  of  man's  basic 
need  for  productive  work  in  order  to  achieve  personal 
fulfillment 


UNIT  A  -  WHAT  APF  MAN'S  BASIC  NEEDS? 
Estimated  Completion  Time  of  Three  50-Minute  Periods 

Activities; 

The  objective  of  these  three  grouo-learninq  periods  is  to  involve  the 
students  in  a  discussion  of  man*s  basic  needs  to  promote  awareness, 
understanding,  and  appreciation  of  these  basic  needs. 

1,    The  instructor  provides  a  period  to  discuss  man*s  hasic  n^eds.  Some 
examples  of  these  follow: 

a.  Good  physical  health 

b.  Sound  mental  health 

c.  A  balanced  diet 

d.  A  comfortable  home 

e.  Satisfying  productive  work 

f.  Pleasurable  use  of  leisure  time 
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Poo]  nppdpd  bv  otners 

h 

r^VJUIQT       [Ji'V^'^Cil  C^wiV»«-J»— 

1  • 

Avrii  H  iHlpnPcc  ^nH  boi^pdorri 

j  . 

Develop  many  good  friendships 

k. 

Be  a  good  parent 

1. 

Be  a  good  citi2en 

m. 

Develop  and  enjoy  a  sense  of  humor 

2.  The  instructor  selects  a  student  from  the  class  to  list  on  the  chalkboard 
the  basic  needs  of  man  that  the  class  identifies  as  important  during  the 
discussion. 

3.  Divide  the  class  into  discussion  groups  of  five  and  have  each  qrouo 
select  a  chairman.    The  chairman  will  report  for  his/her  qrouo  upon  the 
completion  of  this  activity.    Each  group  should  determine,  list,  and  rank 
in  order  of  importance  its: 

a.  Basic  needs  now 

b.  Basic  needs  five  years  from  now 

c.  Explain  reasons  for  the  differences  or  changes  in  a.  and  b.  if  there 
are  any 

4.  Have  each  chairman  from  the  small  groups  record  on  the  chalkboard  the 
results  of  a.  and  b.  for  his/her  group  and  verbally  report  to  the  class 
the  results  of  c.  above. 

5.  Encourage  members  of  the  class  to  "challenge"  and  discuss  the  findings 
and  conclusions  of  each  group  as  recorded  and  reported. 

6.  The  Instructor,  In  summary,  should  make  an  effort  to  record  on  the  chalk- 
board a  consensus  of  the  reports  from  the  groups.    Class  discussion  and  a 
"show  of  hands"  should  help  in  determining  a  final  overall  class 
consensus  of: 

a.  Basic  needs  now 

b.  Basic  needs  five  years  from  now 

c.  Differences  and  changes  in  a.  and  b. 
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UNIT  B  ~  PRODUCTIVE  WORK  AND  PERSONAL  FULFILLMENT 
Estimated  Completion  Time  of  Three-Four  50-Minute  Periods 

Acti  vi  ties 

The  objective  of  these  group-learning  periods  is  to  enable  the  student  to 
appreciate  the  importance  and  relationship  of  being  a  productive  worker  to 
his/her  own  personal  fulfillment  and  to  recoqnize  these  factors  as  an  accepta- 
ble *'sign"  of  maturity. 

1.    The  instructor  provides  a  period  to  discuss  the  importance  of  personal 
fulfillment  to  each  individual. 

a.    Some  examples  of  personal  fulfillment  needs  are: 

(1)  Social  needs 

-Develop  good  friendships 
-Be  a  good  citizen 

-Be  entertained  (movies,  TV,  sports >  etc.) 
-Be  with  people  often 
-Engage  in  conversation 

(2)  Psychological  needs 

-Be  free  from  anxieties  and  fears 
-Feel  self-confident 
-Feel  needed  by  others 
-Have  a  positive  self-image 

(3)  Economic  needs 

-Do  satisfying  productive  work 
-Develop  thrifty  habits 
-Have  a  comfortable  home 
-Acquire  the  comforts  of  life 

(4)  Physical  needs 

.  -Be  in  good  physical  health 
-Exercise  regularly 

-Develop  and  maintain  all  the  physical  senses 
(sight,  hearing,  taste,  etc.) 
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2.  Ask  the  class  to  name  some  of  the  things  that  enc^ble  them  to  enjoy' 
personal  fulfniment.    The  instructor  lists  these  characteristics  of 
personal  fulfillment  on  the  chalkboard. 

3.  Duplicate  and  distribute  the  Student  Survey  of  Needs »  Form  #1  on  paqe  42  * 
to  each  student.    Have  the  students  fill  out" the  form  and  discuss  their 
answers  in  class.    The  Instructor  can  appoint  two  recorders  to  compile  a 
consensus  of  the  individual  reports  and  present  the  results  to  the  class, 

4.  The  instructor  should  discuss  the  importance  of  being  a  productive  worker' 
and  the  personal  fulfillment  one  enjoys  from  productive  work.    The  lists 
developed  in  Activities  1  and  3  can  be  used  to  support  this  important 
relationship. 

5.  Ask  the  class  to  identify  the  characteristics  of  a  productive  worker 
through  class  discussion.    Some  characteristics  of  a  productive  worker 
are  job  knowledge,  work  output,  judgment,  reliability,  adaptability, 
perseverance,  consistent  quality  of  work,  ability  to  think,  ability  to 
make  decisions,  awareness,  and  job  planning. 

6.  Select  a  student  to  list  the  characteristics  of  a  productive  worker  on 
the  chalkboard  as  identified  by  the  students  during  the  discussion  in 
Activity  5. 

7.  Divide  the  class  into  groups  of  four  for  the  following  role-playinq 
activity: 

a.  Each  group  should  identify  two  members  of  its  group  to  play  the 
role  of  supervisors  who  will  serve  as  counselors  to  nonproductive 
workers. 

b.  Each  group  should  select  two  members  of  its  group  to  play  the  role 
of  nonproductive  workers.    They  will  be  counseled  by  the  supervisor/ 
counselor. 

c.  Each  group  will  identify  characteristics  of  nonproductive  workers 

and  counseling  techniques  to  be  used  to  make  the  nonproductive  worker 
improve  and  realize  the  p^^rsonal  fulfillment  gained  from  being  a 
productive  worker.    (The  knowledge  and  experiences  gained  in 
Activities  1-6  can  be  utilized  here.) 

d.  Each  group  will  rehearse  its  roles  (two  teams  of  a  nonproductive 
worker  and  a  counselor). 

8.  Each  group  should  present  its  "role-playinq**  activity  to  the  other 
members  of  the  class. 

9.  Class  reactions  and  discussion. 
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10     The  instructor  should  summarize  che  entire  lesson  by  reviewinq  the 
knowledge  and  attitudes  qained  from  the  activities  <n  Unit  p  and  I'mt 

a.  Examples  of  man's  basic  needs 

b.  Students'  basic  needs  now  and  in  the  future  and  how  and  why  they 
change 

c     Examples  of  personal  fulfillment  needs,  their  importance,  and  how 
individual  personal  fulfillment  needs  change  through  the  years 

d.  Characteristics  of  a  productive  worker 

e.  The  importance  of  being  a  productive  worker  in  order  to  achieve 
personal  fulfillment 


V 


ERIC 
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Proqran  Goal  ?.1  -  Unit  B 
Form  '^1 

Student  Survev  of  f'e^^ds 

Student's  Name   Pate  

Listed  below  are  some  typical  needs  of  both  adults  and  teenaaers.    They  are 
based  on  v/hat  a  group  of  teenagers  reported  as  typical  needi  .    There  are 
probably  others  that  you  feel  are  important  too.    Add  them  to  the  list.  Then 
rank  the  needs  in  importance  to  you  now,  5  years  from  now,  in  years  from  now, 
and  20  years  from  now. 


Rank  in  Importance  (use  numbers  1  through  13) 


Indenendence 

Now 

5  Years 
From  Now 

10  Years 
From  Now 

20  Years  1 
From  Now 

Money 

Education 

Re s pons i  b1 1 i  ty 

Fami ly 

Honesty 

Health 

Opinion  of  Others 

Prestige  and  Recogm'tior 

Helping  Others 

Creativity^ 

Immediate  Pleasure 

Personal  and  Social 
Relationships 

Other: 
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PROGRAM  GOALS 

2.2  (E)  Identify  several  careers  which  could  provide 
you  with  personal  fulfillment 

2.2  (G  and  V)  Give  evidence  of  having  achieved  a  deqree 
of  personal  fulfillment  through  productive  work 


Although  the  outcomes  for  Program  Goals  2.2  are  different  for 
Exploratory  Work  Experience  Education  students  and  General  and  Vocational 
Work  Experience  Education  students,  there  is  enough  similarity  and  educa- 
tional value  in  the  basic  concept  of  the  relationship  of  careers  to  personal 
fulfillment  and  productive  work  that  all  students  can  benefit  from  Units  A, 

C,  and  D  on  the  pages  which  follow.  Therefore,  if  the  class  meets  in  one 
section,  it  is  not  necessary  to  regroup  the  students  for  the  activities  pre- 
pared to  achieve  the  instructional  goals. 


UNIT  A  -  WHAT  IS  A  CAREER? 


Estimated  Completion  Time  of  Two  50-Minute  Periods 

Activities 

1.  The  instructor  provides  a  period  to  discuss  and  arrive  at  a  class  consen- 
sus of  a  definition  of  the  word  "career."    (Webster's  provides  the 
following  definition:    "One's  progress  through  life;  one's  advancement  or 
achievement  in  a  particular  vocation;  hence,  a  life  work;  profession; 
occupation.") ' 

2.  Ask  the  students  to  identify  a  career  they  have  observed  at  their  Work 
Experience  Education  stations.    Write  these  on  the  chalkboard. 

3.  Select  a  student  to  record  the  information  oft  the  chalkboard  that  will 
be  generated  in  Activity  4. 


Webster's  New  World  Dictionary  of  the  American  Language,  College 
Edition  (ClevelanH"  and  New  York:  The"¥orT?  Publishing  Company,  1968),  p.  220. 
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Ask  the  class  to  identify  five  careers  that: 

a.  Were  in  existence  five  years  ago  but  are  not  in  existence  today. 

b.  Are  in  existence  today  but  may  not  be  in  existence  five  years 
from  now. 

c.  Are  not  in  existence  today  but  may  be  in  existence  five  years  from  now. 

Usinq  the  Information  recorded  on  the  chalkboard  during  Activity  4,  the 
instructor  and  the  class  should  analyze  the  importance  of  student  investi- 
gation and  identification  of  many  careers  before  selectina  a  career, 
using  the  following  guidelines: 

a.  Economic 

b.  Social 

c.  Psychological 

d.  Qualifications  for  specific  jobs 

e.  Interest 

The  instructor  and  class  should  discuss  ways  to  "explore"  career  choices, 
such  as: 

a.  Work  Experience  Education  Programs;  Exploratory,  General,  and 
Vocational 

b.  Discussions  with  parents,  friends,  employees,  and  employers 

c.  Guest  speakers 

d.  Field  trips 

The  instructor  should  arrange  for  guest  speakers  who  represent  several 
careers  to  address  the  class.    Survey  the  class  and  determine  the  type  of 
speakers  they  would  like  to  hear. 

The  Instructor  could  encourage  students  to  tell  their  classmates  about 
their  own  on-the-job  experiences. 
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UNIT  B  -  Do  You  Have  A  Career  "ID''? 
(ID  -"TIentTTication) 

Estimated  Completion  Time  of  One-Two  50-Minute  Periods 

Activities 

1.  The  instructor  should  review  the  followinci  content  covered  in  Unit  A: 

a.  What  is  a  career? 

b.  The  importance  of  selecting  a  career 

c.  Interesting  comments  by  guest  and  student  speakers 

2.  The  instructor  duplicates  and  distributes  the  Career  10 ,  Form  #1  on 
pages  46  and  47,  to  each  student.^ 

3.  Ask  the  students  to  place  a  number,  1-10,  in  the  soaces  provided  on  the 
margin  of  the  form  to  rank  their  interests,  fill  in  the  space  below  each 
interest  area  to  indicate  his/her  specific  interest,  and  then  state  the 
reason  for  their  interest  in  the  preferred  career. 

4.  Ask  the  students  to  report  their  1,  2,  and  3  rankings,  career  preference, 
and  reasons  for  selecting  these  careers. 

5.  Ask  the  students  if  they  feel  their  rankings  or  Interest  level  will 
change  during  the  next  five  years,  ten  years,  and  the  reasons  why  these 
changes  might  occur. 


^Grady  Kimbrell  and  Ben  S.  Vineyard,  Succeeding  In  the  World  of  Work 
(Illinois:    McKnight  &  McKnight  Publishing  Company,  T970)T  pFnTin-lTTr^ 
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Career  ID 


Date 


My  Ranking 

  1.    OUTDOOR  interest  means  that  you  prefer  work  that  keeps  you 

outside  most  of  the  time  and  usually  deals  with  animals  and 
growing  things.    Forest  rangers,  naturalists,  and  farmers 
are  among  those  with  high  oytdoor  interests. 

My  career  preference  in  this  field  is  

because 


2.    MECHANICAL  interest  means  you  like  to  work  with  machines  and 
tools.    Jobs  in  this  area  include  automobile  repairmen, 
watchmakers,  drill  press  operators,  and  engineers. 

My  career  preference  in  this  field  is  .   

because     


3.  COMPUTATIONAL  interest  means  you  like  to  work  with  numbers. 
A  high  score  in  this  area  suggests  that  you  might  like  such 
jobs  as  bookkeeper,  accountant,  or  bank  teller. 

My  career  preference  in  this  field  is  

because 


4.    SCIENTIFIC  interest  means  that  you  like  to  discover  new  facts 
and  solve  problems.    Doctors,  chemists,  nurses,  engineers, 
radio  repairmen,  aviators,  and  dietitians  usually  have  high 
scientific  interests. 

My  career  preference  in  this  field  is   

because 


Program  Goal  2.2  -  Unit  B 
Form  #1 


Student's  Name 
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Career  ID  (Continued) 


My  Ranking 

  5.    PERSUASIVE  interest  means  that  you  like  to  meet  and  deal  v/ith 

people  and  to  promote  projects  or  thinqs  to  sell,  ^^ost 
actors,  politicians,  radio  announcers,  authors,  salesmen, 
and  store  clerks  have  high  persuasive  interests. 

My  career  preference  in  this  field  is   ^  

because   


6.    ARTISTIC  interest  means  you  like  to  do  creative  work  with  your 
hands.    It  is  usually  work  that  has  "eye  anpeaV  involvinq 
attractive  design,  color,  and  materials.    Painters,  sculptors, 
architects,  dress  designers,  hairdressers,  and  interior 
decorators  all  do  "artistic"  work. 

My  career  preference  in  this  field  is   

because  ____  


1.    LITERARY  interest  shows  that  you  like  to  read  and  write. 
Literary  ,iobs  include  novelist,  historian,  teacher,  actor, 
news  reporter,  editor^  drama  critic,  librarian,  and  book 
reviewer. 

My  career  preference  in  this  field  is   


because 


8.    MUSICAL  interest  shows  you  like  going  to  concerts,  playing 
instruments,  singing,  or  reading  about  music  and  musicians. 

^'y  career  preference  in  this  field  is  

because  ^  


9.    SOCIAL  SERVICE  interest  indicates  a  preference  for  helping  people. 
Nurses,  Boy  or  Girl  Scout  leaders,  vocational  counselors,  tutors, 
ministers,  personnel  v/orkers,  and  hospital  attendants  spend  much 
of  thfeir  time  helping  other  peonle. 

My  career  preference  in  this  field  is  

because   


EKLC 


Career  ID  (Continued) 


yy  Ranking 

 10,    CLERICAL  interest  means  you  like  office  work  that  reouires 

precision  and  accuracy.    Jobs  such  as  bookkeeper,  accountant, 
file  clerk,  salescle^k,  secretary,  statistician,  and  traffic 
manager  fall  in  this  area. 

My  career  preference  in  this  field  is   

because  ^   . 
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UNIT  C  -  CAREERS  AND  GAMES! 
Estimated  Completion  Time  of  Two  50-Minute  Periods 

Activities 

The  instructor  should  review  the  ten  areas  of  interest  listed  on  the 
Career  ID  form  (Unit  B,  Activity  2). 

The  instructor  then  divides  the  class  into  teams  of  four  students  each. 

a.  The  instructor  writes  his  first  and  last  name  (can  include  Mr., 
Mrs.,  or  Ms.)  on  the  chalkboard. 

b.  The  members  of  each  team  write  down  as  many  careers  as  they  can 
by  using  one  letter  from  each  name  as  the  first  letter  of  each 
career  title. 

c.  After  an  appropriate  lenqth  o*  time,  the  tsrams  should  report  their 
career  titles  to  the  class  and  the  total  number  of  careers  listed. 

d.  If  time  permits,  play  the  game  again,  using  the  name  of  the 
principal,  the  high  school,  or  the  title.  Work  Experience  Education. 

If  time  permits,  the  careers  can  be  listed  on  the  chalkboard  to 
illustrate  the  variety  of  careers  identified  during  the  aame. 
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UNIT  D  -  CARRERS  AND  PERSONAL  FULFILLMENT 


Estimated  Completion  Time  of  Three  50-Minute  Periods 

Activities 

!•    The  instructor  should  review  with  the  students  the  concent  developed 
in  Program  Goal  2-1,  Unit  B,  regarding  the  relationship  of  personal 
fulfillment  to  productive  work. 

2.  Duplicate  and  distribute  the  Student  Job/Career  Information,  Form  *1  on 
page     51  ,  to  each  student.    Have  them  fill  out  the  form  prior  to 
classroom  discussion. 

3.  The  instructor  should  ask  each  student  to  report  his/her  responses 
on  the  form  to  the  class. 

4.  Opportunity  should  be  given  students  to  ask  questions  and  seek 
information  from  those' reporting. 

5.  The  instructor  should  list  Items  4  and  5  of  the  Student  Job/Career 
Information  form  on  the  chalkboard  and  illustrate  the  reTationship 
of  "job  duties  and  responsibilities"  (productive  work)  with  "things 
that  I  enjoy  doing  most  on  the  job"  (personal  fulfillment). 

6.  Activity  5  will  provide  the  instructor  with  an  opportunity  to 
demonstrate  that  there  is  a  relationship  between  careers,  productive 
work,  and  personal  fulfillment. 
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Program  Goal  2-2  -  Unit  D 
Form  #1 

Student  Job/Career  Information 
Student's  Name   Date   

1.  My  employer  is  

[Ci  and  V)    (Name  of  Comnany) 

TH    (At  my  Career  Station) 

2.  Type  of  business   

3.  My  job  title   ^  

4.  My  job  duties  and  responsibilities  (productive  work)  are:: 


5.    Thinqs  I  enjoy  doinq  most  on  my  job  (personal  fulfillment)  are: 
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PROGRAM  GOALS 

2.3  (E)  Understand  the  relationship  between  work  and 
growing  independence  and  maturity 

2-3  (G  and  V)  Demonstrate  growth  in  independence  and 
maturity 


Although  the  outcomes  for  Program  Goal    2.3  are  somewhat  different  for 
Exploratory  Work  Experience  Education  students  and  General  and  Vocational 
Work  Experience  Education  students,  there  is  enough  similarity  in  the  Ui'^der- 
lying  concept  of  the  program  goals  that  all  students  can  benefit  from 
Units  A,  B,  C,  and  D,  which  follow.    Therefore,  if  the  class  meets  in  one 
section,  it  1s  not  necessary  to  regroup  the  students. 


UNIT  A  -  WORK,  INDEPENDENCE,  MATURITY,  AND  ME 


Estimated  Completion  Time  of  Three  50-M1nute  Periods 

Activities 

1.  The  Instructor  leads  a  class  discussion  on  the  relationship  between 
work  and  growing  Independence  and  maturity.    Questions  which  might  be 
directed  to  the  class  follow: 

a.  What  is  "work"? 

b.  What  is  ''growing  indepejidence"? 

c.  What  is  "maturity"? 

d.  Are  the  above  related?  How? 

e.  Give  a  few  examples  of  a,  b,  and  c,  and  their  relationship  to  the 
student's  Work  Experience  Education  assignment. 

2.  The  instructor  duplicates  and  distributes  the  Job  Inventory,  Form  #1 
on  page  54,  to  each  student.  Have  them  fill  out  the  form  prior  to 
class  discussion. 


•52- 

13C5 


3.  Upon  completion  of  the  Job  Inventory  form,  ask  the  students  to  share 
their  answers  with  the  class.    Encourage  student  discussion,  reactions, 
and  comparisons  of  job  duties  and  responsibilities,  their  contributions 
to  growing  independence  and  maturity,  and  note  the  changes  in  jobs, 
duties,  and  responsibilities  with  age  and  grade.    (If  there  were  no 
changes,  why?) 

4.  The  instructor  should  select  two  students  to  list  the  answers  generated 
by  the  class  discussion  in  Activity  3  on  the  chalkboard. 

5.  Have  the  class  rank  the  results  of  Activity  4,  by  hand  vote,  in  order  of 
importance. 

6.  Divide  the  class  into  groups  representing  grade  levels;  i.e.,  9th  grade, 
10th  grade,  11th  grade,  and  12th  grade.    Have  each  group  select  one 
person  to  represent  the  group  in  a  panel  discussion  to  be  held  in  class. 
The  topic  of  the  panel  discussion  will  be  "Independence  and  Maturity  on 
the  Job."    Does  grade  in  school  make  a  difference?    Defend  answer. 

Each  panel  member  will  have  five  minutes  for  presentation.    The  class 
can  respond  to  each  presentation  for  an  additional  five  minutes.  (The 
instructor  can  adjust  numbers  in  each  grade  group,  if  necessary.) 

7.  After  appropriate  preparation  time,  conduct  Activity  6.    The  instructor 
should  act  as  the  moderator  during  the  panel  presentations  and  class 
responses. 

8.  Upon  completion  of  the  panel  presentations  and  clcss  responses,  the 
instructor  should  lead  the  class  in  an  overall  discussion  of  the 
material  presented. 

a.  By  a  hand  vote  Ir*  the  class,  detennine  a  consensus  "answer"  to  the 
panel  discussion  question. 

b.  List  on  the  chalkboard  the  characteristics  generated  by  the  dis- 
cussion that  the  class  feels  are  important  signs  of  independence 
and  maturity. 
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UNIT  B  -  INDEPENDENCE,  MATURITY ,  AND  ^ 
Estimated  Completion  Time  of  Four  50-?^inute  Periods 

Acti vi  ties 

1.  The  instructor  comnences  this  unit  by  surnmarizino,  throuoh  class  discussion, 
the  following  material  discussed  in  Unit  A. 

a.  What  is  independence  on  the  job? 

b.  How  do  we  demonstrate  independence  on  the  job? 

c.  How  do  we  "convince"  our  suo^-rvisor  that  we  deserve  more  independence 
on  the  job? 

d.  What  develops  our  maturity  on  the  job? 

e.  How  do  we  r^emonstrate  maturity  on  the  job? 

f.  How  do  we  "convince"  our  supervisor  that  we  have  become  more  mature 

by  working  on  the  job  and,  therefore,  would  like  to  have  opportunities 
to  accept  more  mature  responsibilities? 

2.  The  instructor  duplicates  and  distributes  the  Student  Inventory,  Form  #1 
on  page     57,  to  each  student.    Have  the  stude.^ts  fill  ouY  the  form  prior 
to  class  discussion. 

3.  The  instructor  selects  four  students  to  record  student  resoonses  to 
the  following  on  the  chalkboard: 

a.  Student  experiences  on  the  job  that  enabled  them  to  gain: 

(1)  Independence  (Recorder  *1) 

(2)  Maturity  (Recorder  #2) 

b.  Student  ex^      ences  on  the  job  that  they  would  have  liked  to  have 
had  to  gair». 

(1)  Indepr^ndence  (Recorder  #3) 

(2)  Maturity  (Recorder  H) 
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4.  The  instructor  then  divides  the  class  into  arouns  of  about  five  and  asks 
them  to  develop  "role  nlayinq  nateriaV  to  by  portraypd  bv  members 

cf  their  group  before  the  class.    The  "roles"  will  be  a  "supervisor" 
and  a  "working  student," 

Scene  One: 

The  "student's"  role  is  to  convince  the  supervisor  that  he/she 
is  mature  enough  to  accept  more  independence  and  resoonsi bil i ty 
on  the  job.    The  "supervisor's"  role  is  to  make  the  student 
convince  the  supervisor  that  he  is  mature  enouqh  to  accept 
more  independence  and  responsibility  on  the  job. 

Scene  Two: 

(Reverse  the  roles.)    The  supervisor  is  "encouraqinq"  the 
student  to  demonstrate  more  maturity,  independence,  and 
responsibility  on  the  job. 

Scene  Three: 

How  not  to  convince  your  supervisor  that  you  are  mature,  independent, 
and  responsible.    The  student*s  role  would. include  immature  personal 
characteristics  as  well  as  immature  job  performance.    The  supervisor's 
role  could  be  a  "reaction  role"  including  counseling  techniques. 

5.  The  instructor  could  ask  for  volunteers  from  the  class  to  role  play  and 
"convince"  another  student  (selected  by  the  instructor)  that  he  had 
demonstrated  independence  and  maturity  on  the  job  and,  therefore, 
should  be  given  added  responsibilities  and  a  raise  in  his  hourly  waqesl 
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Program  Goal  2.3  -  Unit  B 
Form  #1 

STUDENT  INVENTORY 

Student's  Name   Date  

1.  My  employer  is   

(G  and  V)    (Name  of  Company) 

(E)    (At  my  Career  Station) 

2.  Type  of  business  of  my  employer  

3.  My  job  title  is  

4.  I  am  enrolled  in  the   Work  Experience  Education  Program. 

5.  A  description  of  my  job  is  as  follows:  


6.    Duties  and  responsibilities  chat  I  have  accepted  and  performed  on  my  job 
that  have  enabled  me  to  demonstrate: 

a.    Growth  in  independence 


b.    Growth  in^  maturity 


7.    Additional  things  I  would  like  to  do  on  mv   *ob  that  would  enable  r  r  to  qain: 
a.  Independence 


b.    Maturi  ty 
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UNIT  C  -  EVERYTHING  /i  STUDENT  SHOULD  KNOW  ABOUT  INDEPENDENCE 


AND  MATURITY  ON  THE  JOB--AND  W!^'  ^.0  ABOUT  FT 
Estimated  Completion  Time  of  One  'j':'-Hinute  Period 


Activities 

1.  The  instructor  should  make  arrangements  for  que^^  sneakers  to  annear 
before  the  class  (this  could  be  an  assianment  for  a  studf^nt  ). 

2.  The  quest  speakers,  a  panel  of  four,  nrovide  the  class  with  informa- 
tion and  hints  using  the  Unit  C  title,  "Everythinc  a  Student  Should 
Know  About  Independence  and  Maturity  on  the  Job--And  What  to  Do  About 
It." 

a.  The  guest  speakers  could  represent: 

M)    A  personnel  manager  for  a  department  store 

(2)  A  supervisor  from  the  telephone  company 

(3)  An  office  manager  from  cm  insurance  office,  mortgage  company, 
or  bank 

(4)  A  supervising  nurse  from  a  hospital  or  convalescent  home 

b.  The  guest  speakers  could  include  suggestions  of: 

(1)  How  a  istudent:  demonstrates  independence  and  maturity  on  the 
job 

(2)  How  a  student  confers  with  his  supervisor  if  he  is  not 
being  afforded  opportunities  to  demonstrate  independence  and 
maturity  on  the  job 

3.  The  instructor  should  provide  time  for  a  ouestion  and  answer  neriod 
after  each  speaker. 

4.  The  class  should  summarize  the  suggestions  and  a  student  should  list 
on  the  chalkboard  the  ''dos^'  and  "don'ts"  of  independence  and  maturity 
on  the  job 
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UNIT  D  -  IDENTIFICATinN  Of;  ^gPSO^'^L  CH/^PACTEPISTIC^ 
THAT  INDICATE  INDEPENDENCF  AND  MATURITY 
Estimated  Comnletion  Time  of  One  BO-Vinute  Period 


Activ>  -ies 

1.  The  instructor  should  ask  the  class  to  think  about  neonle  that  thpv 
work  with  or  have  observed  at  their  career  station  and  to  identify  the 
personal  characteristics  of  these  neoole  that  indicate  independencp 
and  maturity  on  the  job. 

a.  Identify  the  type  of  job  the  person  does. 

b.  Indicate  how  long  the  person  has  had  the  iob  (if  nossibleK 

2.  Ask  the  class  to  write  these  answers  on  oaner  and  be  prepared  to 
discuss  their  answers  in  class. 

3.  The  instructor  then  selects  two  students  from  the  class  to  record 
suggestions  from  the  class  on  the  chalkboard  under  the  cateqories 
"independence"  and  "maturity." 

4.  The  instructor  distributes  job  description  and  qualification  material? 
secured  f-om  the  local  Department  of  Human  Resources,  school  district, 
private  employment  agency >  and  city  or  county  government.    (If  you  do 
not  have  enough  copies  for  each  individual  in  the  class,  divide  the 
class  into  groups.)    The  instructor  refers  to  the  materials  and  dis- 
cusses  the  purpose  and  reed  for  such  materials  with  the  class. 

5.  The  instructor  asks  the  L.udeats  to  list  the  req'ji rements  in  the  reading 
materials  that  indicate  the  employer  expects  indeoendence  and  maturity 
in  a  prospective  employee.    These  characteristics  should  be  listed  by 
the  students  on  a  piece  of  paper  under  the  headings  "independence"  and 
"maturity. " 

6.  After  a  given  time,  rotate  the  materials  around  the  class. 

7.  At  the  appropriate  time,  have  each  student  share  with  the  class  his/her 
list  of  independence  and  maturity  characteristics  that  employers 
includy^d  in  the  printed  materials  as  requirementr>  of  prospective  employees. 

8.  Select  two  students  to  list  on  the  chalkboard  the  reports  from  the 
students  in  Activity  7. 
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D-^scuss  the  information  listed  on  the  chalkboard  in  Activity  P. 

a.    Is  the  emnloyer  reasonable  in  his  renuests?  W^y? 

Which  characteristics  of  independence  and  maturity  would  you  delete 
Why? 

c.    Which  characteristics  of  independence  and  maturity  would  vou  add^ 
Why? 

If  there  is  additional  time,  permit  the  class  to  read  and  share  the 
printed  materials  for  additional  orientation,  knowledqe  of  job  renuire- 
ments,  job  opportunities,  and  to  stimulate  interest. 


THE    GOAL    OF    SEL'^-F  VALUATION 


GOAL  3.C    ANALY7F  CARFEP  OPPORTUNITlhS  AND 
THEIH  RFOlilPFMHMTS  AND  COMPARE  THESE  TO 
PEPSONAL  POTENTIAL  AND  EXPECTATIONS 


PROGRAM  GOAL 

3,1    (E,  G,  and  V)    Improve  your  understandina  of  yourself 
an  individual  in  terms  of  personal  antitudes,  interests,  career 
expectations,  and  degree  of  motivation  to  pursue  short-range 
and  long-range  goals 


UNIT  A  "  INTERESTS 
Estimated  Comoletion  Time  of  Two  SO-winute  Periods 


Activities 

During  the  first  Sn-minute  period,  students  are  to  comnlete  one  of  the 
Kuder  interest  inventories  (the  specific  inventory  to  be  utilized  is  at  the 
instructor's  discretion).    During  the  second  50-minute  period,  students  are  to 

1.  Score  their  own  interest  inventories 

2.  (-^repare  their  own  interest  profiles  according  to  the  instructor's 
directions 


UNIT  B  -  LIFFSTYLES  AND  VALnr? 
Estimated  Completion  Time  of  ?5  ^••inutes 


Activities 

Students  are  to  discuss  the  lifestyles  whSci;  appeal  to  them  row  and 
to  which  they  aspire  in  five  years,  ten  years,  and  twenty  yea-s. 

Using  Form  -1  on  the  following  naqe,  student*;  are  to  discuss  the  ter 
values  liste::',  thinking  of  ways  in  which  thev  have  demonstrated  that 
specific  values  a^'e  important  to  tht^m- 

Students  are  to  use  duplicated  copies  of  Form  *1  to  rank  the  valur 
listed  according  to  the  importance  of  each  in  the  lifestyle  to  which 
the  student  aspires. 
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Program  Goal  3.1  •  Unit  B 
form  #1 


Lifestyles  and  Values 

Student's  Name  ^  Pate   

The  following  list  of  values  suggests  the  lifestyle  a  person  orefers 
according  to  the  importance  of  each  value  to  the  vridlvldual .    Discuss  these 
values,  then  rank  each  one  accordino  to  Its  if^portance  to  you:  5-GR^AT 
IM^WANCE:  A^SOME  IMPORTANCE;  3^UND£CirtD;  ?^LITTLE  IMPORTANCE;  1=N0 
IMPORTANCE, 

  1.    To  become  well  known  (FAME). 

  2.    To  have  lots  of  material  things.,  become  wealthy  (MONEY). 

3.    To  make  decisions  for,  and  cont'^ol  the  lives  of,  other  people 
(POWER). 

  4.    To  be  active  in  religion  (RELIGION). 

  5.    To  be  concerned  for,  and  helpful  to,  others  (HUMANISTIC). 

  6.    To  do  thinq?:  for  and  with  members  of  your  family  (FAMILY). 

  7,    To  take  special  care  Of  your  ^wn  mental  and  physical  health  (HEALTH). 

8.    To  have  opportunities  for  c      ing  the  beauty  of  art  and  music 
(AESTHETICS). 

  9.    To  spend  a  great  deal  of  time  in  creative  work  (CREATIVE). 

10.    To  do  things  for  and  with  friends  (SOCIAL), 


EKLC 
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UNIT  C  '  VpLUES  ^P-RAISAL 
Estimated  Completion  Time  of  ^ne  B^-'^inu'e  Period 

"■ctivities 

1  Students  are  to  complete  the  "Values  Aporaisel  Scale,"  beoi^nn^nq  on 
pa—  ^7  in  Activities  for  Succeeding  jn.  the  World  of  Work.-- 

2  Students  ar«»  to  score  their  own  scales,  with  assistance  from  the 
instructor,  and  compare  their  profiles  with  the  averages  for  boys  and 
qirls  their  own  age.-^ 

3  Based  upon  the  infornation  resulting  '  -om  the  values  annraisal  pro- 

*    file,  students  are  to  complete  Form  ^1  on  the  following  cage  which  can 
be  duplicated  for  class  use. 


^Grady  Kimbrell  and  Ben  S.  Vinryard,  Activities  for  Succeeding  in  the 
World  of  Work  (Illinois:    McKnight  r"  McKnight  Publishina  Company,  1972). 
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Proqram  Goal  3.1  -  Unit  C 
Form  *1 


Values  Appraisal 

Student's  Name  Pate   

List  the  five  values  which,  according  to  the  appraisal  you  completed,  are  most 
important  to  you.    Then,  i.i  the  right  column,  write  at  least  one  (or  more) 
careers  which  you  think  would  satisfy  each  value. 

VALUES  CAREERS 

1.  

2.   „   

3.   .   

4.  

5.  ^  
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Estirrated  CoTrpletior  Tirne  of  ^our  5^-*^':nute  ^<»riod^ 


Acti vi  ties 

As  a  class  activity,  students  are  tc  be  admin-^ stered  t^e  '"^'T^  (General 
Aptitude  Test  Battery).    Two  hours  s*^ou1d  be  scheduled  durina  a  sinnle 
session  ^or  the  test.    (Another  aotitrde  test  may  he  used  at  the  in- 
structor's discretion.)    If  the  GATP  is  used,  those  adninisterinq  the 
test  and  those  interpreting  the  test  results  to  individual  students 
must  complete  trainina  sessions  and  he  certified  hv  t^«»  ralifnrnia 
State  Department  of  Human  Resources  Develonment.    The  use  of  antitude 
tests  win  assist  the  students  in  identi^vinq  their  aotitudes,  or 
potential  skills,  and  will  suqqest  occupations  i*^  which  it  is  probable 
that  individuals  can  succeed. 

Following  the  interpretation  of  the  test  results,  students  should 
identify  at  least  three  occupations  in  which  they  are  interested  and 
in  which  ^-t  is  probable  that  they  could  succeed  accordinq  to  the  apti- 
tude test.    This  information  is  to  he  recorded  or  duplicated  copies  of 
Form  #1  on  the  followinq  f^age. 

The  instructor  is  to  assign  one  student  to  list  on  the  chalVhoard  all 
skills  that  the  class  can  think  of  which  someone  in  the  class 
possesses  that  miqht  have  value  in  an  occupation.    For  v:xamt?le. 
students  might  list  typing,  driving  a  car,  making  chance,  operatina  a 
cash  register,  etc.    When  the  list  is  complete,  each  student  is  to  make 
his  own^list  by  starting  with  the  skill  in  which  he  has  the  oreatest 
ability  and  ending  with  the  skill  in  which  he  has  only  a  little  ability. 
This  should  be  recorded  on  ^orm  *2  on  page      which  can  be  duplicated 
for  the  class.    The  individual  lists  can  be  comnared  to  the  class  list 
to  suggest  approD>?ate  skills  for  development. 
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FILMED  FROM  BEST  AVAILABLE  COPY 


a.  Lightface 

b.  Boldface 

c.  Vertical 

(13  Upper  case 
(2]  Lower  case 

3 .  Composition 

a.  Uniformity 

b.  Stability 

c .  Condensed 

d.  Extended 

4.  Guide  lines 

a.  Horizontal 

b.  Vertical 

c.  Condensed 

d.  Extended 

5.  Instruments 

a.  Ames 

b.  Braddock  and  Rowe 

c.  Leroy 

d.  Wrico 

e.  Grid  back-up  sheets 
Technical  sketching 

1.     Technique  of  sketching 
lines 

a.  Straight  lines 

b.  Circles  and  arcs 

c.  Ellipses 


Assign  exercises  in  letter- 
ing techniques  for : 

a.  upper  case  vertical 

b.  upper  case  inclined 

c.  lower  case  vertical 

d.  lower  case  inclined 


Use  lettering  instruments 
for  drawing  guide  lines  on 
all  lettering  practice 
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2.     Technique  o£  sketching 
solids 

a.  Shape 

b .  Proportion 

Orthographic  projection 

1.     Definition:  orthographic 
projection 

2-     Angles  of  projection 

a.     Third  angle 

b-     First  angle 

3,  The  glass  box 

a.  The  projection  plane 

b.  Projection  lines 

c.  Folding  lines 

4,  The  principal  views 

a.  Front 

b.  Right  side 

c.  Top 

d.  Bottom 

e.  Left  side 

f.  Rear 

5 ,  Special  features 

a.  The  most  outstand- 
ing characteristic 

b.  Normal  or  perpendic- 
ular surfaces 

c.  Inclined  surfaces  and 
edges 


Sketch  straight  lines  and 
arcs.     Sketch  simple 
geometric  figures  and  solids, 


Practice  sketching  problems 
on  the  principal  views  from 
real  objects.     Begin  with 
basic  sketches.  Construcion 
of  principal  views  with  in- 
struments should  be  withheld 
until  geometric  construction 
has  been  introduced. 
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d.     Oblique  surfaces  and 


ed 


u  e  s 


e.  Angles 

1".     Curved  surfaces 
Geometric  construction 
1 .     Making  measurements 

a .  Linear 

b.  Angular 

•     Using   instruments  co r recti \- 

a .  Penci 1  ■  type  instruments 

(1)  Pointing  or  sharpen- 
ing leads 

(2)  Drawing  an  arc  with 
a  compass 

(5)   Drawing  a  line  with 
a  penci 1  and  a 
s  t raight  edge 

(4)   Drawing  an  irregu- 
lar curve  with  a 
French  curve  and 
a  pencil 

b .  Ink- type  instruments 

(1)  Cleaning  a  drafts- 
man's pen 

(2)  Drawing  an  arc  with 
a  compass 

(3)  Drawing  a  line  with 
a  draftsman  *  s  pen 
and  s traight  edge 

(4)  Drawing  an  irregular 
curve  with  a  French 
curve  and  a  pen 


Demons t rate   the  proper 
use  and  care  o  i'  draft- 
ing  i  ns  r  riijiion  t  s  .    I-jiipha  ■ 
si  ze  proper  technique 
and  promote   good  work 
habits . 


IV i  thhold  demonstration 
and  use  of  ink  until 
trainees  have  command 
of  fundamentals  and  def- 
inite technique  wi  th 
pencil.      Inking  may  be 
included   in  the  repro - 
duction  block. 
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5.     Making  basic  constructions 

a.  Bisecting  a  line  [com- 
pass  and  straight  edge  J 

b.  Bisecting  a  line  (tri- 
angles and  T  square) 

c.  Trisecting  a  line 
(triangles  and  T  square) 

d.  Bisecting  an  arc 

e.  Bisecting  an  angle 

f.  Trisecting  an  angle 

g .  Trans  f erring  an  angle 

h.  Constructing  a  perpen- 
dicular to  a  line  at  a 
given  point  on  the  line 

i.  Constructing  a  perpen- 
dicular to  a  line  and 
passing  through  a  point 
off  the  line 

j.     Constructing  a  line  par- 
allel  to  a  given  line 
at  a  given  distance 

k.     Dividing  a  line  into  a 
given  number  of  equal 
parts 

1.     Dividing  a  line  into  a 
given  number  of  propor- 
tional parts 

m.  Constructing  a  trangle 
wi th  the  sides  given 

n.     Constructing  an  equi- 
lateral  tri angle 

o.     Constructing  a  square 
wi  th  a  side  given 

p.  Constructing  a  regular 
pentagon 


Make  outside  studv-  as- 
signments on  geometric 
con<=:truct  ions  .  Dernon- 
St  rate  met]iods   and  as- 
sign problems  (requir- 
ing geometric  construct- 
ions)   in  drawing  simple 
shapes . 

Assign  semi -complex 
and  complex  geometric 
problems  as  trainees 
master  the  execution 
of  simple  constructions. 


Be  alert  for  students 
experiencing  difficulty. 
Give  them  additional  in- 
structions and  drill  in 
basic  constructions. 


q.     Constructing  a  regMlar 
hexagon  a  given  distance 
across  the  flats 

r.     Constructing  a  regular 
hexagon  a  given  distance 
across   the  points 

s.     Constructing  a  regular 
octagon 

t.     Constructing  a  regular 
polygon  when  one  side 
is  given 

u.     Dividing  the  area  of  a 
triangle  into  a  given 
number  of  equal  parts 

V.     Drawing  a  circle  or  arc 
through  three  points  not 
in  a  straight  line 

w.     Locating  the  center  of  an 
arc  or  circle 

X.     Constructing  an  arc  tan- 
gent to  a  line  at  a  given 
point  not  on  the  line 

y.     Constructing  a  line  tangent 
to  a  circle  at  a  point  on 
the  circle 

z.     Constructing  a  line  tangent 

to  a  circle  and  pas.sing  through 
a  point  not  on  the  circle 

aa.     Constructing  a  line  tangent 
to  two  circles 

bb  .     Cons  true ting  an  arc  tangent 
to  two  perpendicular  lines 

cc.     Constructing  an  arc  tangent 
to  two  intersecting  lines 

dd.     Constructing  an  arc  of  a 
of  a  given  radius  tangent 
to  two  arcs  Cinternally, 
externally) 
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cc.     Constructing  an  ogee 
or  reverse  curve  con  - 
nccting  two  parallel 
lines 

ff.     Drawing  parallel  curved 
lines  about  a  curved 
c  e  n  t  e  1'  line 

gg.     Constructing  a  line 

through  a  given  point 
and  the  inaccessible 
intersect  i  on  of  two 
1  ines - 

hh.     Drawing  an  ellipse 

(four-center  method) 

ii.     Drawing  an  ellipse 
(foci  method) 

jj.     Drawing  an  ellipse 

(Parallelogram  method) 

kk.     Drawing  a  line  tangent 
to  an  ellipse 

11.     Constructing  a  parabola 

mm.     Drawing  a  parabola 

through  two  given  points 

nn .     Drawing  an  involute  of 
an  arc 

00.     Drawing  an  involute  of  a 
circle 

pp.     Drawing  a  helix 

Dimens  ioning 

1 .  Theory  of  dimensioning 

a.  Size  description 

b .  Location 

2.  Terms  and  definitions  used 


Assign  a  simple  object 
with  basic  dimensioning 
factors  included  and 
determine  the  techni- 
ques of  size  and  locat- 
ion.    Use  guide  lines 
for  letters  and  numerals 


a . 

i-/ ±  iiiu  ii  b  X  u  n  lines 

b. 

Hxt ens  ion  1 ines 

c . 

Di mens  ion  figures 

d. 

Arrowheads 

e . 

Leaders 

f . 

Notes 

g- 

Finish  marks 

Systems  of  dimensioning 

a.  Aligned 

b.  Undirectional 
Preferred  practices 

a.  Placement  • 

(1)  Off  view 

(2)  On  view 

b.  Function 

(1)  According  to  func- 
tion 

(2)  According  to  manu- 
facturing process 

c.  Types 

(1)  Fractional 

(2)  Decimal 

d.  Accuracy 

(1)  Finished  surface 
to  finished  sur- 
face 

(2)  Finished  surface 
to  unfinished 
surface 


Practice  the  location  and 
placement  of  preferred 
dimensioning  practices 
with  emphasis  on  dimension- 
ing in  limited  spaces  and 
various  shapes  of  geometric 
construction.  Avoid  super- 
flous  dimensions. 
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(53  Unfinished  surface 
to  unfinished  sur- 
face 

Classes  of  fit 

a.  Running 

b.  Location 

c.  Force 


d.  Interference 
6.     Surface  quality  control 


7.     Supplementary  notes 
Pictorial  Representation 
1.  Axonometric 

a.  Isometric 

(1)  Positioning  of 
the  axes 

(2)  Drawing  the  box 

(3)  Using  lines  other 
than  object  lines 

(4)  Represent ing  reg- 
ul ar  and  irregular 
ob j  ect s 

(5)  Dimensioning 

b,  Dimetric  and 
trimetric 

(1)  Positioning  of 
the  axes 


Make  an  outside  study  assign- 
ment on  limit  dimensioning, 
ways  of  indicating  tolerance, 
allowances,   and  surface  qual- 
ity control.     Make  a  series 
of  drawings  to  involve  basic 
techniques  o  f  represent  ing 
tolerances  ,   allowances ,  and 
quality  surfaces. 


Assign  problems  using  the 
isometric  scale .  Contrast 
isometric  projection  and 
isometric  drawing.  Explain 
non-isometric  lines. 

Assign  sketch  diagrams  of 
isometric  projection  and 
isometric  drawing. 


Demonstrate  approximate  dim- 
etric drawing ,  Practice 
sketching  dimetric  represen- 
tation with  and  without  dim- 
etric graph  paper. 
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(2J   Determining  the 
scale 

( 5 )   Dimens  i  on  ir  g 

Obi i  que 

a.  Major  characterist  ic: 

(1)  Relationship  be- 
tween object  and 
pro j  ection  plane 

(2)  Relationship  be- 
tween object  and 
projection  line 

b.  Types 

(1)  Cavalier 

(2)  Cabinet 

c.  Methods  of  drawing 

(1)   Positioning  the 
axes 


Show  how  to  prepare  tri- 
metric  scales,  Skerch  dia- 
grams of  trimetric 
representat  ion . 


Compare  oblique  and 
ort}io  graphic  pro  j  ec- 
tions .   Pract  ice  the 
steps   in  oblique  rep- 
resentation by  sketch- 
ing problems.  Assign 
one  cavalier  and  one 
cabinet  type 


(2)  Drawing  tl^e  box 

(3)  Using  lines  other 
than  object  lines 

(4)  RepT esent ing  reg- 
ular and  irregular 
ob j  ects 

Demonstrate  basic  prin- 
ciples of  perspective 
pro j  ection.  Pass  out 
examples  of  perspective 
pictorial  representations , 
pictures ,  etc.  Sketch 
diagrams  in  one-pointj 
two-point,  and  three-point 
perspective  representation . 

(3)  Plane  of  projection 

(4)  Lines  of  projection 


Perspective 

a.  Importance  to  drafts- 
man 

b.  Major  elements 

(1)  Eye  of  the  observer 

(2)  Object  being  viewed 
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Types  of  perspectives 
(1 j  One-point 
(2 J  Two-point 
(5)  Three-point 
Mc thods  of  drawing 


Auxiliary  views 

1.  Purpose 

2.  Types 

a.  Primary 

(1)  Height  auxil iary 

(2)  Width  auxiliary 

(3)  Depth  auxi liary 

b .  Secondary 

3.  Technique 

a.  Using  principal  vi ews 

b.  Using  projection  lines 
and  reference  lines 

c.  Partial  view 

4 .  Skew  surfaces 
Sectional  views 

1.  Purpose 

2.  Full  sections 

a.     Cutting  plane  line 


Make  as  s  i  gninen  t  o  f  axon  - 
ometric,   oblique,  and 
perspective  drawings 
with  instruments  with  a 
series  of  simple,  senJ- 
complex,   and  complex 
problems . 

Select  most  desirable 
views  of  projection  and 
ins  trument  technique . 
Determine  positions  for 
reference  planes   for  pro- 
jection of  primary  and 
secondary  auxiliary  views. 
Practice  auxiliary  view 
drawings  by  choosing  ob- 
jects  to  give  experience 
in  one  view  at  a  time  with 
simple  problems  first  and 
more  complex  later.  Assign 
at  least  two  p r imary  and 
two  secondary  view  draw- 
ings . 


Section  and  dimension 
selected  problems  to 
illustrate  various  types 
o f  sectioning .   At  least 
one  problem  involving 
each  type  cf  section  is 
recommended . 
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5. 
6. 


7. 
S. 
9. 


10. 
11. 


b.  Section  lining 

c.  Lining  technique 
Hal f  sections 

a.  Center  line 

b .  Hidden  lines 

c.  Assembly  drawings 
Broken-out  sect  ions 

a.  Break  line 

b .  Center  line 
Revolved  sections 
Removed  sections 

a.  Scale 

b.  Identification 

Offset  sections 

Phantom  sections 

Auxiliary  conventions 

a.     Ribs  and  spokes  in 
sections 

.b,     A.ligned  sections 

c.  Breaks 

d.  Half  views  and 
partial  views 


e. 


Treatment  of  shafts , 
ball  bearings,  and 
other  parts 

Partial  views 
Conventional  breaks 


Execute  properly  the 
convent  ional   lines  of 
section  lining,  cutting 
planes,   hidden  lines, 
center  lines,   and  Jimen- 
s  ioning . 


Obtain  sectioned  models 
to  clarify  the  various 
types  of  sectioning. 
Select  and  draw  an  object 
or  construction  requiring 
only  a  broken-out  section 
to  expose  interior  shapes. 


Select  an  irregular 
object  and  draw  an  off- 
set sect ional  view. 

Select  problems  relating 
to  the  practices  listed 
under  item  nine  with  special 
emphasis  on  ribs  and  spokes, 
sections,   and  breaks. 
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Revolutions 

1 .  Purpose 

2.  Axis  of  revolution 
5.  Types 

a.  Primary 

(1)  Horizontal  plane 

(2)  Frontal  plane 

(3)  Profile  plane 

b .  Success  ive 

(1)  Assignment  of  num- 
bers or  letters  to 
corners 

(2)  Circular  arc  descrip 
t  ion 


4 
5, 
6, 
7, 


True  length  of  lines 
True  size  of  plane  surface 
Circles 
Convent  ions 
Working  drawings 

1 .  Purpose 

a.  Design 

b .  Manufacture 

c.  Building  construction 

2,  Drafting  practice 

a.  Description  of  shape 

b.  Description  of  size 

c .  Specifications 


Examine  carefully  the 
rules  of  axis  revolu- 
tion and  the  distinction 
between  primary  and  suc- 
cessive revolut  ions . 


Assign  basic  problems  and 
compare  with  auxiliary 
views. 


Arrange  a  series  of 
problems  relat  ing  to 
the  processes  of  primary 
and  successive  revolu- 
tions . 

Continue  practices  with 
supplement  a ry  problems 
to  find  line  lengths, 
plane  surface  sizes,  circle 
revolutions ,   and  revolution 
conventions . 


Examine  carefully  good 
examples  of  working  draw- 
ings in  several  drafting 
speciality  areas. 
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d.  Materials 

e.  Methods  of  finish 

f.  Accuracy  required 

g.  Symbols 
Detailed  drawing 

a.  Definition 

b .  Layout  and  arrangement 
Representation 
Variations 

Title  and  record  strips 
Parts  lists 
Checking  and  re vising 
Assembly  drawings 
a.     General  assembly 

(1)  Views 

(2)  Dimensions 

(3)  Hidden  lines 

(4)  Identification  of 
parts 

(5)  Sections 
Detailed  assembly 
Diagram  assembly 
Installation  as  sembly 


b 

c 

d, 


Make  completely  dimen 
sioned,  detailed 
drawings.   Check  and 
revise. 


Note:   Drawings  should 
be  from  examples  of 
Indus tri al  objects 
and  structures-  in 
common  use  today , 


Assign  a  general 
as  sembly  drawing 
with  the  selected 
minimum  views  shown . 
Use  sectioning  when- 
ever advisable  to 
minimize  hidden  line 
delineation . 


Make  an  ass embly 
drawing  that  in- 
volves half  s ect ion 
ing  practice , 
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e.     Check  assembly  sets  of  draw- 

ings from  good  ex- 
amples of  working 
drawings .  Include 
both  details  and 
assemblies  with 
parts  identification 
and  titles   and  rec- 
ord strips , 

Stronger  students 
should  be  assigned 
additional  detail 
and  assembly  draw- 
ings. 
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Machine  Drafting  is  to  be  taught  in  two  sections.  The 
first  section  should  contain  170  contact  hours.  Advanced 
Machine  Drafting  should  start  with  "Working  Drawir.gs,"  or 
at  the  point  of  completion  during  the  first  year.  Advanced 
Machine  Drafting  includes   130  contact  hours  of  machine  draft 
ing  and  60  contact  hours  of  sheet  metal  drafting. 
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II.     iMACHINE  DRAFTING 
(  Contact  houA,6   1  70] 


T nadd  pKtnclpld^ 

A.  Purpose 

B.  Explanation  of  large  and  small 
indust  ry 

1.  Types  of  large  and  small 
industry 

2 .  Organization 

3 .  Equipment  variat  ion 

C.  Raw  materials 

1.     Types  of  raw  materials 
commonly  used 

a.  Shapes  and  sizes 

(1)  Sheet 

(2)  Plate 

(3)  Flat 

(4)  Square  . 

(5)  Round 

(6)  Hexagon 

(7)  Octagon 

(8)  Angle 

(9)  Channel 

(10)  Tee 

(11)  I-Beam 

b.  Types  of  raw  stock 


Make  a  study  of  machines 
of  industry  and  uses. 
Use  visual  aids   for  fam- 
iliarization. 


Bring  samples  of  raw 
stock  and  demonstrate 
various  characteristics 
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(1)  Steel 

(a)  Low-carbon 
(b3   Medium- carbon 
on 

(d)  Special  alloy 

(e)  High-speed  carbon 

(f)  Cold  rolled 

(g)  Hot  rolled 

(h)  Cold  dravn 

(i)  Cast 

(2)  Steel  alloys 

(a)  Nickel 

(b)  Chromium 

(c)  Manganese 

(d)  Molybdenum 

(e)  Tungsten 

(f )  Vanadium 

(3)  Nonferrous  metals 

(a)  Aluminum 

(b)  Copper 

(c)  Brass 

(d)  Bronze 

(e)  Zinc 

(f)  Silver 

(g)  Gold 
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(h  Magnesium 
(i)  Lead 
(j)  Tin 
(k)  Babbitt 
(1)  Pewter 
(m)  Nickel 

2.  Physical  characteristics  of 
raw  materials 

a.  Relationship  to  draftsman 

b.  Relationship  to  shop  processes 

c.  Relationship  to  finished  product 

3.  Modification  by  shop  processes 
Related  vocabulary 


1 . 

Metal  thickness  (gages) 

2. 

Punches 

3. 

Dies 

4. 

Gears 

5. 

Template  cutter 

6. 

Gaskets 

7. 

Bushing 

8. 

Bearing 

9. 

Cast  iron 

10. 

Cam 

11. 

Ream 

12  . 

Bore 

13. 

Counter  bore 
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14  . 

Fillets  and  rounds 

15 . 

Chamfer 

16 . 

Rib 

17. 

Knurl ing 

18. 

Spot  face 

19. 

Countersink 

20. 

Broach 

21. 

Web 

22. 

Spoke 

Manufacturing  methods  and  the 
drawing 

1.     Casting  and  the  drawing 
a.     Sand  casting 

Permanent  mold  casting 
Die  casting 
Fillets  and  rounds 
Patterns   for  casting 
Castings  and  the  foundry 
Allowances  for  shrinkage 
Machine  tools  and  the  drawing 

a.  Engine  lathe 

(1)  Description 

(2)  Operations  performed 
and  drawing  rep res en  - 
tat  ion 

b.  Drill  press 
(1)  Types 


Bri  ng  sample  manufactured 
objects  and  parts,  and 
carefully  study.  Assign 
principal  view  drawings  of 
these  parts  and  objects. 
Draw  complete  with  dimen- 
sions . 


Assign  basic  pattern  draw- 
ings that  could  be  used 
by  the  pattern  department 
to  construct  patterns  for 
use  by  the  foundry.  Include 
notes,  dimensions,   and  finish 
marks . 


Develop  a  series  of  work- 
ing drawings  illustrating 
the  basic  operations  to  be 
performed  on  objects  and 
parts  with  an  engine  lathe, 
drill  press,   and  milling 
machine.  Show  all  dimensions 
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(2)  Description 


(3)  Operations  perform- 
ed and  drawing  rep- 
resentation 

Milling  machines 

(1)  Types 

(2)  Description 

(3)  Operations  perform- 
ed and  drawing  rep- 
resentation 

Shapers 

(1)  Types 

(2)  Description 

(3)  Operations  perform- 
ed and  drawing  rep- 
resentation 

Planer 

(1)  Description 

(2)  Examples  of  planer 
work 

Grinder 

(1)  Types 

(2)  Description 

(3)  Operations  perform- 
ed and  drawing  rep- 
resentation 

Measuring  tool s 

(1)  Semiprecision  mea- 
suring tools(linear 
measurements^ 


Develop  a  series  of 
working  drawings  illus 
trating  the  basic  oper 
ations  to  be  performed 
on  objects  and  parts 
with  a  shaper,  planer, 
and  grinder.   Show  all 
dimens  ions . 


Assign  a  semi-complex 
working  drawing  repre- 
senting several  of  the 
above  operations  to  be 
performed  on  one  object 
or  part.    Include  notes^^ 
finish  marks,   and  all 
dimens  ions . 


Examine  measuring  tools 


(a)  Rules 
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(b)  Calipers (inside 
and  outside) 

(c)  Squares 

(d)  Protractor 

(^.)   Precision  measuring 
tools (li near  mea- 
surements) 

(a)  Vernied  height 
gage 

(b)  Vernier  caliper 

(cj    Dial  indicators 
gage 

(d)  Telescope  gage 

(e)  Depth  gage 

3,     Welds , welding  process,  and 
the  drawing 

a.  Welding  processes 

(1)  Gas  welding 

(2)  Electric- resistance 

(3)  Electric-arc  welding 

(4)  Atomic  hydrogen  weld 
ing 

(5)  Forge  welding 

(6)  Oxygen  cutting  and 
flame  machining 

(7)  Thermit  welding 

b.  Bonding  processes 

(1)  Brazing 

(2)  Soldering 


Stress  the  usefulness 
and  importance  of  weld- 
ing representation  in 
drawing  by  visiting  a 
shop  that  uses  drafts- 
men and  their  work  to 
make  a  finished  product 
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Types  of  welded  joint: 
and  the  i  r  synibols 

(1)  Butt  joint 

(2)  Lap  joint 
l3)   Tee  joint 

(4)  Corner  joint 

(5)  Bdge  joint 

Welding  symbol  drawing 

(1)   Individual  basic 
symbols 

(2J   Complete  welding 
symbols 

(3)  Standard  locations 

(4)  Notes 

(5)  Lettering  in 
symbols 

Types  of  welds  and  their 
symbols 

(1)  Arc  and  gas  welds 

(a)  Bead 

(b)  Fillet 

(c)  Plug  or  slot 

(d)  Groove 

(2)  Resistance  welds 

(a)  Spot  welds 

(b)  Projection  welds 

(c)  Flash  or  upset 
welds 


Ni     c  cross  -  sect  ionai 
s Ketches  of  welded 
joints,   and  1 abel . 
Practice  drawing  var 
ious  joint  symbols . 


Differentiate  between 
resistance,   arc,  gas, 
and  supplementary  weld 
ing  symbols . 


Begin  by  drawing  basic 
individual  symbols.  Pro 
gress   to  complete  weld- 
ing symbols. 


Develop  a  series  of  work- 
ing drawings  of  machine 
parts  and  objects,  and 
steel  structures  that 
require  welding  processes 
Show  adequate  welding  rep 
resentation . 


(dj   Butt-scam  welds 

(e)   Lap-seam  welds 

(5J   Supplementary  welds 

Forming  processes  and  the 
drawing   (sheet  stock) 

a.  Types  of  presses 

b.  Classification  of  dies 

c.  Classification  of  oper- 
ations 

Forging  processes  and  the 
drawing 

a.  Drop  forging 

(1)  Explanation  of 
hammer  and  dies 

(2)  Heat  treatment 

b.  Press  forging 

(1)  Purpose 

(2)  Operations 

c.  Machine  or  upset 
forging 

d.  Explanation  of  cold 
forging  operations 

Fas  teners 
a.  Rivets 

(1)  Uses 

(2)  Size  classification 

(3)  Types  of  joints 
(4 J  Representation 


Prepare  d  r aw  i  ng  s  that 
represent   the  shape  , 
tolerances ,  e tc .  of 
objects  the  press  man 
must  have  to  select  dies 
for  forming 


Prepare  drawings  that 
may  be  used  by  the 
forging  department  to 
make  desired  objects. 
Include  the  shape  of 
the  finished  forging 
in  full  outline .  Show 
the  parting  line  and 
draft . 


Assign  problems  that 
give  experience  in 
the  methods  of  repre- 
senting common  riveted 
joints ,  rivet  types  and 
sizes,  and  conventional 
rivet  symbols. 
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Threads 

(1)  His  tory 

(2)  Thread  terms 

(3)  Thread  uses 

(4)  Standardization  of 
threads 

(5)  Thread  forms 

(6)  Detailed  thread 
representation 

(7)  Thread  symbols 

(a)  Schematic 

(b)  Simplified 

(8)  Single  and  multiple 
threads 


Demonstrate  why  the 
true  projection  of  a 
screw  thread  is  not 
practical.  Assign  pro- 
blems  involving  repre- 
sentation of  the  various 
forms  of  screws  and 
threads,  classes  of  fit  . 
and  notes  complete  witli 
dimensions ,   Special  at l t  • 
tion  should  be  given  tli^ 
use  of  instruments. 


(9)  American  national 
thread  series 

ClO)  Unified  screw  threads 

Cll)   Classes  of  fit  and 
thread  notes 


(12)   Dimens  ioning 
Springs 

(1)  CI as sifi cation 

(a)  Helical  type 
(compression , 

ex tens  ion , tors  ion) 

(b)  Flat  type 

(2)  Detailed  drawing 
method 


Compare  springs  to 
screw  threads  for 
clarity.  Assign  a 
series  of  problems 
involving  the  three 
helical  types  of 
springs  using  the 
detailed  and  schematic 
approaches .  Select 
one  problem  that 
involves  sectioning. 


(3)   Schematic  drawi ng 
method 
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(4)  Sectioning 


e . 


(5}  Dimens  ioning 
Bolts  and  nuts 

(1)  Bolt  series 

(a)  Regular 

(b)  Heavy 

(c)  Light 

(2)  Finish 

(a)  Finished 

(b)  Semifinished 

(c)  Unfinished 

(3)  Classes  of  fit(threads) 

(4)  Drawing  bolts  and  nuts 

(a)  Formulas  for  draw- 
ing 

(b)  Specification  to 
be  included  on 
the  drawing 

(5)  Locknuts  and  locking 
devices 

(6)  Stud  bolts 
Screws 

(1)  Cap  screws  and 
machine  screws 

(a)  Types 

(b)  Drawing 

(c)  Specification  to 
be  included  in 
drawing 


Assign  a  series  of 
problems  in  drawing 
bolts  and  nuts.  Begin 
by  laying  out  the 
major  diameter,  axis, 
and  length  of  the  bolt. 
Using  the  formulas , 
complete  the  drawings . 
Include  all  details  and 
speci  f icat  ions • 


Continue  practice 
in  drawing  bolts  and 
nuts  by  application 
to  detail  and  assembly 
drawings . 


Make  a  careful  study 
of  the  various  locknuts, 
locking  devices,  and 
stud  bolts  with  particu- 
lar attention  to  their 
use  in  working  drav/ings . 
Use  visual  aids  for  famil- 
iarization . 

Make  one- view  and  two -view 
drawings  of  cap  screws, 
machine  screws,  and  set 
screws.   Show  all  speci- 
fications and  dimensions. 
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(2)  Set  screws 


(a)  Types 

(b)  Drawing 

(c)  Specification  to 
be  included  in 
drawing 

Machine  pins  and  key ways 

(1)  Types 

(2)  Drawing  methods 


Continue  practice  in 
drawing  screws  by 
application  to  detail 
and  assembly  drawings . 

Make  a  study  of  the 
various  machine  pins 
and  keys .  Practice 
drawing  machine  pins 
and  keyways  in  detail, 
and  assembly  drawings  of 
collars,  gears,  shafts, 
etc . 
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SECOND  YEAR 


III.     ADVANCED  MACHINE  DRAFTING 
(Contact  kouK6  190] 


A.     Working  drawings 

1.  Purpose 

a.  Design 

Manufacture 

2.  Detailed  drawing 

a.  Definition 

Layout  and 
arrangement 

c.  Representation 

d.  Variations 
e»  Types 

CI)  Pattern 
drawing 

(2)  Forging 
drawing 

(3)  Machine 
drawing 

(4)  Welding 
drawing 

(5)  Stamping 
drawing 

(6)  Other 

f.  Title  and  record 
strips 

g .  Parts  1 ist 

h.  Checking  and 
revisions 


Make  completely  dimensi  aed 
detailed  drawings ,  Check 
and  revise.     Drawings  should 
be  from  practical  industrial 
objects  and  structures  in 
common  use  today , 
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Assembly  drawings 

a.     General  assembly 
drawings 

(1)  Views 

(2)  Dimensions 

(3)  Hidden  lines 

(4)  . Identification 

of  parts 


b, 
c , 
d. 


XS)  Sections 

Detailed  assembly 

Diagram  assembly 

Installation 
assembly 


e .     Check  assemblies 
Cam  and  gears 
1.  Cams 

a.  Uses  of  cams 

b.  Types 
Cam  motion  diagrams 
Cam  curve  outlines 
Timing  outlines 
Drawing  plate  cams 


Drawing  cylindrical 
cams 


h.  Dimensioning 
Gears 

a .  Uses  of  gears 

b,  Basic  gear  forms 


Assign  a  general  assembly 
drawing  with  the  selected 
minimum  views  shown.  Use 
sectioning  whenever  advisable 
to  minimize  hidden  line 
delineation. 


Make  sets  of  working  draw- 
ings of  models.  Include 
both  details  and  assemblies 
with  parts  identifications 
and  titles  and  record  strips 


Assign  appropriate  problems 
in  cam  drawing.  Provide 
adequate  data  and  examples 
to  work  from. 


Make  working  drawings  of 
a  bevel  gear,  worm  gear, 
and  a  spur  gear.  Include 
cutting  data ,  accuracy 
required,  material,  etc. 
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(1)  Spur 

(2)  Spur  and  rack 

(3)  Bevel 

(4)  Worm 

c.  Terms  and  formulasi 

d.  Specifications  to  be 
included  on  drawing 

e.  Working  drawings 

(1)  Spur  gears 

(2)  Bevel  gears 

(3)  Worm  gears 
Sheet  metal  drafting 

1.  Sheet  metals  and  their 
characteristics 

a.  Coated  materials 

b.  Solid  sheets 

c.  Classification  of 
sheet  metals 

(1)  Galvanized 

(2)  Black  iron 

(3)  Tin  plate 

(4)  Copper 

(5)  Aluminum 

(6)  Stainless  steel 

(7)  Lead 

d.  Oxides  of  sheet  metal 

2.  Explanation  of  tools  and 
machinery  used  in  sheet 
metal  layout,  cutting,  and 
fabrication 
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Find  sample  sheet  metals 
that  have  been  exposed  to 
weather  for  long  periods  of 
time.     Compare  for  best 
performance . 


Rivets,  bolts,  screws, 
etc.  used  in  sheet 
metal  fabrication 


Sheet  metal  hems,  se.oins, 
and  edges 

a.  Classification 
of  types 

b.  Allowances  in 
drawing  for 
fabrication 

Air  conditioning  and 
heating  transfer  system 

a .  Commercial 


Sketch  pictorials  of  several 
types  of  hems,  seams,  and 
edges  used  in  sheet  metal 
work. 


b.  Domestic 


Cornice  and  gutter 
work,  etc.  used  in 
construction 


Basic  development 
procedures 

a.  Surfaces  and  geo- 
metric  applications 

b.  Intersections  of 
planes  and  solid 

c.  Explanation  of  exact 
and  approximate  sur- 
face development 

d.  Parallel  line 
development 

(1)   Basic  fixed 
principles 

(a)  Plan  and 
elevation 
drawing 

(b)  Selection 
of  view 


Review  the  following 
fundamentals:  Orthographic 
projection;  auxiliary  views; 
and  applied  geometry. 

Basic  developments 

1.  Develop  and  fabricate 
a  cube  on  heavy  stock 

2.  Develop  and  fabricate 
a  three  sided  pyramid 


Parallel  line  developments 
(Review  auxiliaries  and 
curve  plotting) 

1.  Develop  a  pattern  for 
a  rectangular  duct 

2.  Lay  out  and  fabricate 
a  two-piece,  90o  elbow 

3.  Lay  out  and  fabricate 

a  four-piece,  90^  elbow 
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(c)   Stretch  out 
line 


4. 


Develop  a  pattern  for 
a  rectangular  and 
round  pipe  intersection 


(d)  Measuring 
lines 


5. 


Develop  a  series  of 
patterns  of  various 
cornice  and  gutter  miters 


(e)  Construction 
of  points  for 
the  outline 


(2)  Developing  patterns 
for  rectangular 
ducts 

(3)  Developing  patterns 
for  rectangular 

auc  round  pipe  inter- 
sections 

(4j   Developing  practical 
cornice  and  gutter 
patterns 

Radial  line  development 

(1)  Basic  principles 

(a)  Plan  and  eleva- 
tion drawings 

(b)  Plan  view  and 
stretchout  arc 

(c)  Locating  points 
on  the  stretch- 
out 

(d)  Measuring  lines 

(e)  Construction 
of  points  for 
the  outlines 


(2) 


Developing  cone 
patterns 


Radial  line  patterns 
1.     Make  a  pattern  for  a 
cone  and  a  frustum 


(3) 


Developing  patterns 
for  tapers  on 
pitches 


2. 


Develop  the  surface  of 
a  truncated  cone 
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(4  J  Developing 

flaring  patterns 

(5j   Developing  inter 
sections 


Triangulation 
development 

il)  Tlie  construc- 
tion of  the 
plan  and 
elevation  view 

(2)  Identifying 
true  length 

(3)  Identifying 
foreshortened 
lengths 

(4)  Development  of 
circular  shapes 
(oblique  cones , 
etc, ) 

(5)  Development  of 
transition  pieces 

(a)  Square- to- 
square 

(b)  Square-to- 
round 

(c)  Rectangular -to- 
round 

(d)  Round-to- 
oblong 

(e)  Irregular 
j  oint 


3.  Develop  and  fabricate 
a  pyramid  intersected 
at  90O  by  a  cylinder 

4.  Assign  a  series  of 
radial  pattern  develop- 
ments of  tapers  on 
pitches,  flaring  patterns 
and  intersections . 

Tr iangulat i on  development 

1.  Develop  the  surface 
of  an  oblique  cone 

2 .  Deve lop  a  rectangul ar - 
to- round  transition 
piece 

3.  Develop  an  irregular 
joint  transition 


(£)  Elbow 
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Drafting  considerations  of 
stock  sizes   (to  eliminate 
waste) 
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IV,     ARCHITECTURAL  DRAFTING 
{Contact  houK6  350] 


A.     Introduction  to 
architecture 


Services  performed 
by  persons  in 
architectural  fields 

The  role  or  the 
architectural  drafts- 
man 


Present-day  building 
material 

1.     Types  and  uses 

a.  Wood 

b.  Metal 

c.  Brick 

d.  Tile 

e.  Plaster 

f.  Glass 


The  principal  duties  of  the 
beginning  draftsman  will  stem 
from  work  handed  to  him  by 
management,  the  engineer,  the 
architect,  or  by  the  experienced 
draftsmen.     The  primary 
objective  of  this  course 
should  be  to  train  the 
student  in  the  development 
of  working  drawings  from 
examples  of  designs,  sketches, 
and  rough  drawings.  Use 
should  be  made  of  visual 
examples  of  finished  working 
drawings  that  characterize 
proper  composition  and 
technique  of  development • 

Visit  residential,  commer- 
cial, and  institutional 
construction  sites.  Observe 
the  different  materials  be- 
in£  used  in  construction 


g*  Insulation 
materials 
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h .  Concrete 

i  .  Sheet  metal 

j  .  Sheathing 

k.  Other 

2.     Durability  of  various 
materials 

5.     Selection  and  cost 
variation 

4.     Skills  required  in  the 
use  of  materials 

Symbols  for  plans  and 
sections 

1.  Soil 

2.  Concrete  solid 

3.  Metals 

4.  Brick 

5.  Tile 

6 .  Insulation 

7.  Concrete  block 

8.  Glass 

9.  Sand 

Symbols  for  elevations 

1.  Brick 

2.  Concrete  block 

3.  Tile 

4.  Shingles 

5.  Flashing 

6.  Stone 

7.  Siding 


Acquire  samples  of  printed 
symbols.     Assign  practices 
in  drawing  all  types  of 
symbols  to  be  used  in  later 
drawings •     Emphasize  the 
development  of  speed  and 
neatness . 


Symbols  for  exterior  walls 
1  -     Brick  on  rubble 

2.  Brick  on  frame 

3.  Brick  on  tile 

4.  Brick  on  concrete  block 

5.  Various  types  of  siding 
on  frame 

6 .  Concrete  footing 
Window  symbols 

1.  Double  hung  window 
in  masonry  wall 

2.  Double  hung  window  in 
frame  wall 

3.  Casement  window  in 
frame  and  masonry 
wall 

4.  Sliding  window 

5 .  Fixed  window 

6.  Vent  or  louver 
Door  symbols 

1.  Exterior  door  in 
masonry  wall 

2.  Exterior  door 
in  frame  wall 

3.  Interior  door 

4.  Double  acting 
door 

5.  Accordian  door 
6 •     Folding  door 

7 .  SI iding  door 

8.  Pocket  door 
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i)ther  symbols 

1.     riumbing  ana  piping 

- .  Hlectricai 

3.     Air  conditioning 
and  heating 

Definition  of  architec- 
tural terms 

1.  Scale 

2.  Working  drawings 

3.  Sections 

4.  Details 

5.  Other 

Introduction  to 
specifications 


Purpose 

Relationship  of 
specifications  and 
drawings 

General  content 
of  specifications 


Schedules 

1.  Window  and  door 
scheduling 

a.  Purpose 

b.  General  contents 

2.  Interior  finish 
schedules 

Architectural  lettering 

1,     Individuality  of 

lettering  in  develop- 
ing a  style 


Show  samples  of  window  and 
door  schedules;  examine 
wi th  class . 


Study  the  shape  and  form 
of  suggested  styles  of 
architectural  lettering. 
Practice  first  on  individual 
letters,  then  upon  letters 
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4, 


Artistic  nature  of 
le t  tering 

Basic  lettering  style 

Treatment  of  form, 
size,  and  coinposition 


5.  Spacing 

6.  Lettering  of  titles 

7.  Lettering  of  notes 
Archi  tectural  scaling 

1.  Review  of  the  use 
of  the  architect's 
scale 

2.  Normal  use  of  scales 

a.  Foundation  plan 

b.  Floor  plan 

c.  Elevations 


combined  in  words.  Con- 
tinue by  lettering  sentences^ 
Use  vertical  gothic  forins 
as  a  basis  for  developing 
individual  stvle. 


Assign  practices  in  the 
use  of  the  architect's 
scale .     Use  previously 
prepared  working  drawings. 
Practice  several  different 
scales  for  each  drawing. 


d.  Details 


e.  Wall  sections 

f.  Cabinet  details 

Architectural  dimen- 
sioning 

1.  Review  of  lettering 
principles 

2.  Architectural  practices 
a.     Dimension  lines 


Assign  architectural  dimen- 
sioning practice  by  using 
the  above  drawings . 


b.  Details 


c.  Floor  plans 

d.  Elevations 


e.  Doors  and  windows 
£.  Other 
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0.     Typical  construction  details 
(detail  section  and  detail 
drawing) 

1.  Foundation 

2.  Framing 

3.  Sill 

4.  Wall 

a.  Frame 

b.  Solid  masonry 

5.  Roof  pitch 

6.  Elevations 

7.  Door  framing 

8.  Cabinet 

9.  Window 

a.  Casement  window 
in  masonry  wall 

b.  Casement  window 
in  veneer 

10.  Entrance 

11.  Stair 

1 2 .  Fireplace 

P .     General  considerations  in 
plan  development  (not 
specifically  kin  to  the 
d raftsman ' s  work) 

1.  Style  of  building 

2.  Purpose  or  use 

3.  Space  needed 

4.  Location 


Point  out  differences 
between  detail  sections 
and  detail  drawings- 


Using  examples  of  architec- 
tural  working  drawings  to 
show  compos  it  ion  and 
technique.   Develop  structural 
details  for  following : 

1.  Frame  wall  on  concrete 
slab 

2.  Brick  veneer  on  concrete 
s  lab 

3.  Solid  block  or  masonry 
wall  on  concrete  slab 

4.  Cabinets 

NOTE:  Each  student  is  to 
develop  a  minimum  of  one 
each  of  the  above  at  the 
appropriate  time;  stronger 
students  are  assigned  addi- 
tional detail  work. 
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5.  Cost 

6.  Materials  to  be  used 

7.  Plumbing,  heating, 

and  electrical  planning 

8.  Equipment   (in  case  of 
commercial  and  institu- 
tional) 

Developing  working  drawings 
1.     Plot  plan 

a.  Bench  marks  and 
elevation 

b.  Dimensions  of  the 
plot 

c.  Lot  and  block  number 

d.  Location  and 
dimension 

(1)  Driveways 

(2)  Walks 

(3)  Steps 

(4)  Terraces 

(5)  Garage 

(6)  Other  accessory 
buildings 

(7)  Septic  tank  and 
leaching  field 

(8)  Slopes 

(9)  Trees 

e.  Obstructions 

(1)  Utility  poles 

(2)  Trees  to  be 
removed 
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Point  out  various  features 
which  are  included  Qn  a 
survey  or  topographical 
drawing . 


(3) 


Catch  basins 


(4)  Hydrants 

(5)  Other  obstructions 
not  identified 

£.  Elevations 

(1)  Contours 

(2)  Slope 

(3)  Drainage 

(4)  Retaining  walls 

(5)  Abrupt  change 
in  grade 

(6)  Basement 

(7)  Walls 
g.  Sketch  of  building 

2.     Floor  plans 

a.  Traffic  flow 

b.  Room  layout 

c.  Space  for 
furnishings 

d.  Wall  thickness 


Acquire  copies  of  floor 
plan  drawings  of  a  house 
or  houses  with  the  following 
characteristics:   two  or 
three  bedroom;  V^-  or  2- 
baths ;   covered  carport 
with  a  storage  room.  Develop 
floor  plan  drawings  from 
these  copies. 


e.  Location  and  size 
of  windows,  doors, 
closets  ,  stairs ,  and 
fireplace 

f.  Location  and  size  of 
halls 

g.  Location  and  size  of 
carport  and  storage 
room 
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Footings 

a.  Concrete 

b.  Concrete  block 

c.  Chimney 

d.  Porch  and 
stairs 

e.  Columns 
Foundations 

a.  Concrete 

b.  Concrete  block 

c.  Brick 

d.  Tile 

e.  Stone 

f.  Waterproofing 
materials 

Materials  considerations 
Supports 

a.  Purpose  of 
supports 

b.  Types  of 
supports 

(1)  Beams 

(2)  Columns 

(3)  Lintels 

(4)  Trusses 

(5)  Floor  joists 

c.  Materials  used 
(1)  Wood 


Develop  plans  for  the 
following  : 

1.  Footings 

2.  Concrete  slab  foundation 

3.  Conventional  foundation 

Use  examples  of  architectural 
working  drawings ,  specif i - 
cations,  designs,  or  sketches. 
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(2)  Steel 

(3)  Concrete 

Strength  of  materials 
used  in  floors,  roofs, 
and  walls 


Strength  of  floors, 
roofs ,  and  walls 


a . 

Live  loads 

i/c da  j.oaas 

c 

j-oaab 

(1)  Wind  loads 

(2)   Snow  loads 

d. 

Determining  rafter 

sizes 

e . 

Attic  floor 

loads 

f 

rirsL-  ana 

second-floor 

loads 

g- 

Spacing  of 

j  oists 

h. 

Spacing  of  studs  ; 

i . 

Determining  girder 

sizes 

j  • 

Total  loads 

k. 

Size  of  floor 

joists 

1. 

Wood  and  steel 

posts  for  floor 

j  oists 

m. 

Partitions 

n. 

Exterior  walls 
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Develop  the  following 
house  elements  from  examples 
of  working  drawings  or 
from  architectural  speci- 
fications : 

1.  Exterior  framing 
construction 

2.  Interior  wall  framing 

3.  Roof  construction 

4.  Cornice  construction 

5.  Support  members 

Assign  additional  drawing 
problems  to  stronger  students 
if  necessary. 


10, 


11. 


Determining  natural 
sizes,  and  spacing 
to  eliminate  waste 

Developing  elevations 

a.  Purpose 

Views  shown 


b. 
c. 

d. 
e . 

£. 
g- 


Wall  shapes, 
heights ,  and 
widths 

External  finish 

Roof  slope  and 
overhang 

Gable  ends 

Exterior  doors , 
windows,  and  trim 


h.  Dimensioning 
Sectional  views 


12.     Plumbing,  heating, 

and  air  conditioning 
systems 


13.  Rendering 

a.  Purpose 

b.  Types 

(1)  Perspective 

(2)  Floor  plan 

(3)  Elevations 

(4)  Plot  plan 


Develop  the  elevation  plan 
for  a  construction  to  scale, 
complete  with  diifiensions  • 
Begin  by  studying  the  plans, 
completed  elevations ,  and 
sections  together.  Develop 
openings  and  trim. 


Study  completed  working 
drawings  and  develop 
appropriate  sectional 
views . 

Acquire  working  drawings 
that  contain  plumbing , 
heating,  and  air  conditioning 
systems.   Pass  out  copies 
for  study  of  symbols  and 
drawing  methods. 

Examine  rendered  perspectives, 
floor  plans,  elevations, 
and  plot  plans. 
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c.     Art  media 


Note:   If  time  permits, 
introduce  commercial 
and  institutional  methods 
of  construction.  This 
sh  ou Id  be  done  through 
consultation  and  approval 
of  the  local  advisory  com- 
mittee . 

Assign  appropriate  problems 
in  developing  working  draw- 
ings by  using  sample  draw- 
ings, sketches,  etc.  The 
fol lowing  cons  true ti  on 
elements  might  be  included : 
reinforced  concrete  column 
and  beam  details,  light 
structural  steel,  laminated 
wood  structural  members , 
and  solid  masonry  wall 
construction  details. 
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SUGGESTED  JOBS 


FUNDAMENTALS  OF  DRAFTING 


1. 


Lay  out  a  border  and  title  block 


2. 


Develop  a  record  strip 

Develop  single-stroke  upper-case  lettering 
Develop  single-stroke  lower-case  lettering 


3. 


4. 


5.  Sketch  straight  lines  and  arcs 

6.  Sketch  simple  geometric     figures  and  solids 

7.  Sketch  principal  views  of  objects 

8.  Make  basic  geometric  constructions 

9.  Construct,  with  instruments,  the  principal  views 
of  several  objects 

10.  Develop  the  size  and  location  of  dimensions  on  the 
principal  views  of  an  object 

11.  Make  drawings  to  involve  limit  dimensions 

12.  Sketch  diagrams  of  axonometric  representation 

13.  Sketch  diagrams  of  oblique  representation 

14.  Sketch  diagrams  of  one-point,  two-point,  and  three- 
point  perspective  representation 

15.  Develop  axonometric  drawings  with  instruments 

16.  Develop  oblique  drawings  with  instruments 

17.  Develop  perspective  drawings  with  instruments 

18.  Draw  primary  auxiliary  views 

19.  Draw  secondary  auxiliary  views 

20.  Produce  a  full  section  drawing 

21.  Produce  a  half  section  drawing 


22.  Produce  a  broken-out  section  drawing 

23.  Produce  a  revolved  section  drawing 

24.  Produce  a  removed  section  drawing 

25.  Produce  an  offset  section  drawing 

26.  Develop  a  drawing  showing  auxiliary  conventions 

27.  Make  primary  revolution  view  drawings 

28.  Make  successive  revolution  view  drawings 

29.  Make  a  detailed  drawing 

30.  Make  an  assembly  drawing 

MACHINE  DRAFTING 

1.  Develop  principal  view  drawings  from  sample  manufac- 
tured objects 

2.  Develop  a  pattern  drawing  for  a  pattern  construction 

3.  Develop  a  drawing  representing  engine  lathe  operations 

4.  Develop  a  drawing  representing  drill  press  operations 

5.  Develop  a  drawing  representing  milling  machine  operations 

6.  Develop  a  drawing  representing  shaper  operations 

7.  Develop  a  drawing  representing  planer  operations 

8.  Develop  a  drawing  representing  grinding  machine 
operations 

9.  Develop  a  working  drawing  representing  several  machine 
tool  operations 

10.  Draw  welded  joint  symbols 

11.  Make  cross -sectional  sketches  of  welded  joints 

12.  Practice  drawing  arc  and  gas,  resistance,  and  supplementary 
welding  symbols  ' 

13.  Locate  welding  representation  on  machine  drawings 
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14.  Locate  welding  representation  on  structural  drawings 

15.  Locate  tolerances  and  shapes  on  working  drawings  to 

be  used  for  selecting  dies  for  forming  objects  and  parts 

16.  Show  shapes,  parting  lines,  and  drafts  on  working 
drawings  to  be  used  for  forging  objects  and  parts 

17.  Draw  rivet  and  riveted  joint  representation 

18.  Perform  problems  of  schematic  and  detailed  representa- 
tion of  screw  threads 

19.  Perform  problems  of  detailed  and  schematic  spring 
representation 

20.  Develop  details  and  specifications  for  bolts  and  nuts 

21.  Develop  details  and  specifications  for  screws 

ADVANCED  MACHINE  DRAFTING 

1.  Make  detailed  drawings  of  objects  and  structures 

2.  Make  a  general  assembly  drawing 

3.  Make  sets  of  general  assembly  and  detail  working  drawings 

4.  Develop  details  and  specifications  for  a  cam 

5.  Develop  details  and  specifications  for  a  gear 

6.  Sketch  pictorials  of  hems,  seams,   and  edges 

7.  Develop  and  fabricate  a  cube  of  heavy  paper  stock 

8.  Develop  and  fabricate  a  three-sided  pyramid 

9.  Lay  out  and  fabricate  a  two-piece  90°  elbow 

10.  Lay  out  and  fabricate  a  four-piece  90°  elbow 

11.  Develop  a  pattern  for  a  round  pipe 

12.  Develop  a  pattern  for  a  rectangular  duct 

13.  Develop  a  pattern  for  a  rectangular  and  round  pipe 
intersection 
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14.  Develop  a  cornice  miter  pattern 

15.  Develop  a  gutter  miter  pattern 

16.  Make  a  pattern  for  a  cone  and  frustum 

17.  Develop  the  surface  of  a  truncated  cone 

18.  Develop  and  fabricate  a  pyramid  intersected  at  90^ 
by  a  cylinder 

19.  Develop  a  radial  pattern 

20.  Develop  a  radial  pattern  of  flares  and  intersection 

21.  Develop  the  surface  of  an  oblique  cone 

22.  Develop  an  irregular  joint  transition 

23.  Develop  a  rectangular- to-round  transition  piece 

ARCHITECTURAL  DRAFTING 

1.  Draw  architectural  symbols 

2.  Practice  architectural  lettering 

3.  Dimension  architectural  working  drawings 

4.  Develop  structural  details  for  a  frame  wall  on  a  concrete 
slab 

5.  Develop  structural  details  for  a  brick  veneer  on  a 
concrete  slab 

6.  Develop  structural  details  for  a  solid  block  or  masonry 
wall  on  a  concrete  slab 

7.  Develop  structural  details  for  cabinets 

8.  Develop  a  floor  plan  for  a  house 

9.  Develop  a  footing  plan  for  a  house 

10.  Develop  a  concrete  slab  foundation  plan  for  a  house 

11.  Develop  a  conventional  foundation  plan  for  a  house 

12.  Develop  exterior  framing  construction  details  for  a 
house 
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Develop  interior  wall  framing  details  for  a  house 
Develop  a  roof  construction  plan  for  a  house 
Develop  cornice  construction  deLails  for  a  house 
Develop  a  support  members  plan  for  a  house 
Develop  an  elevation  plan  for  a  house 
Develop  sectional  structural  details  for  a  house 
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OPERATIONS  ANALYSIS 

I .  MEASUREMENT 

1.  Make  linear  measurements  with  a  rule  or  scale 

2.  Make  an  angular  measurement  with  a  semicircular 
protractor 

3.  Transfer  measurements  with  dividers 

II.  INSTRUMENTS 

1.  Draw  an  arc  or  a  circle  with  a  compass 

2.  Ink  an  arc  or  a  circle  with  an  inking  compass 

3.  Draw  a  line  with  a  pencil  arid  a  straight  edge 

4.  Ink  a  line  with  a  ruling  pen  and  a  straight  edge 

5.  Ink  a  line  with  a  technical  fountain  pen  and  a 
straight  edge 

6»     Draw  a  curved  line  with  an  adjustable  curve  or 
spline 

7.  Draw  a  curved  line  with  a  French  curve 

8.  Sharpen  a  wooden  drafting  pencil  with  a  knife 

9.  Sharpen  a  wooden  drafting  pencil  with  a  simple 
pencil  sharpener 

10.  Point  a  mechanical  drafting  pencil  with  a  sandpaper 
pad 

11.  Point  a  mechanical  drafting  pencil  with  an  automatic 
sharpener 

III.     CONSTRUCTION  (Using  compass,  dividers,  rule  or  scale, 
straight  edge,  T  square,  triangles,  and  pencil  or  pen) 

1.  Bisect  a  line  with  a  compass  and  a  straight  edge 

2.  Bisect  a  line  with  triangles  and  a  T  square 

3.  Trisect  a  line  with  triangles  and  a  T  square 
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Bisect  an  arc 
Bisect  an  angle 
Trisect  an  angle 
Transfer  an  angle 

Construct  a  perpendicular  to  a  line  at  a  given  point  on 
the  line 

Construct  a  perpendicular  to  a  line,  passing  through 
a  point  off  the  line 

Construct  a  line  parallel     o  a  given  line  at  a  given 
distance 

Divide  a  line  into  a  given  number  of  equal  parts 
Divide  a  line  into  a  given  number  of  proportional  parts 
Construct  a  triangle  with  the  sides  given 
Construct  an  equilateral  triangle 
Construct  a  square  with  a  side  given 
Construct  a  regular  pentagon 

Construct  a  regular  hexagon  a  given  distance  across  the 
flats 

Construct  a  regular  hexagon  a  given  distance  across 
the  points 

Construct  a  regular  octagon 

Construct  a  regular  polygon  when  one  side  is  given 

Divide  the  area  of  a  triangle  into  a  given  number  of 
equal  parts 

Draw  a  circle  or  arc  through  three  points  not  in  a 
straight  line 

Locate  the  center  of  an  arc  or  a  circle 

Construct  an  arc  tangent  to  a  line  at  a  given  point  on 
the  line 

Construct  a  line  tangent  to  a  circle  at  a  point  on  the 
circle 
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28. 
29. 
30. 

31. 

32. 
33 . 


26.  Construct  a  line  tangent  to  a  circle  and  passing  through 
a  point  not  on  the  circle  i-nx^ugji 

27.  Construct  a  line  tangent  to  two  circles 
Construct  an  arc  tangent  to  two  perpendicular  lines 
Construct  an  arc  to  two  intersecting  lines 

e^^eJ^aUy^  ^^'^  °^  ^  '°  (internally. 

Construct  an  ogee  or  reverse  curve  connecting  two 
parallel  lines  ^ 

Draw  parallel  curved  lines  about  a  curved  center  line 

i^n?pr^^^^  ''  li^^/J^^o-r^gh  a  given  point  and  the  inaccessible 
intersection  of  two  lines 

34.  Draw  an  ellipse  (four-center  method) 

35.  Draw  an  ellipse  (foci  method) 

36.  Draw  an  ellipse  (parallelogram  method) 

37.  Draw  a  line  tangent  to  an  ellipse 

38.  Construct  a  parabola 

39.  Draw  a  parabola  through  two  given  points 

40.  Draw  an  involute  of  an  arc 

41.  Draw  an  involute  of  a  circle 

42.  Draw  a  helix 

IV.  MISCELLANEOUS 

1.  Align  papei'  on  a  drawing  board 

2.  Tape  drawinjv  paper  to  a  drawing  board 

3.  Apply  press-on  type  symbols  to  construction 

drawings 
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1.  Student  drawing  tables 

2.  Teacher's  table 

3.  Overhead  projector 

4.  Pull-down  screen 

5.  Chalkboard 

6.  Tack  board 

7.  Tracing  table 

8.  Paper  cutter 

9.  Storage  cabinet 
(work  space  on  top) 

10.  Bookshelf 

11.  Water  cooler 

12.  Blueprint  machine 

13.  File  cabinet 


LEGEND 

14.  Teacher's  desk 

15.  Locked  storage  cabinet 

16 .  Worktable 

17 .  Fire  extinguisher 

18 .  Exhaust  fan 

19.  Open-shop  -  45'   x  40' 

20.  Office   -  11'   6''  x  10' 

21.  Ladies'   room  -   10'   x  5'5'' 
2  2  .  Men  '  s  room  -  10  '  x  5*5'* 

23.  Blueprint  room  -  10'  x  17' 

24.  Instructor's  platform: 
optional 

©  liS-volt  floor  receptacles, 
flush  mounted 
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INDUSTRIAL  DRAFTING 
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VOCATIONAL  INDUSTRIAL  DR.AFTING  SUPPLIES 

ACETATE  FILM  ROLL:     for  overhead  projector 

CLEANERS 

Correction  solution 

Dusting  powder  for  drafting  tables 

Erasers 

FASTENERS 

Drafting  tape,  opaque 
Drafting  tape,     . ansparent 
Rubber  bands 
Staples 
Thumb  tacks 

MARKERS 

Drawing  lead,   for  mechanical  pencils 
File  pads,   for  pencil  pointing 
India  ink,  black 

Pencils,  for  drawing  on  transparent  acetate 
Pencils,  drawing:  HB ,  F.   2H,  and  4H 
Press-on  letters,  roll  or  sheet  form 
Press-on  symbols,  roll  or  sheet  form 

PAPER 

Printing  paper  (for  blueprints):  18"  x  24" 

Non-reproducing  paper,  precut:  12"  x  18" 

Vellum,  precut:     8%,"  x  11";   12"  x  18":  and 
24"  X  36"  (36"  wide  rolls) 
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FOUNDATION  WALL  FOOTINGS 


Lesson  Plan  "  -^g^g- 


OBJECTIVES : 


1. 


2. 


3  . 


INSTRUCTIONAL 
MATERIALS: 


1. 
2. 


The  learner  must  be  able  to  identify  and 
list  two  types  of  wall  footing  construction 
from  sample  illustrations. 

The  learner  must  be  able  to  identify,  list, 
and  describe  six  special  features  found  in' 
concrete  slab  and  built  up  foundation  footings 

The  learner,  when  drawing  a  wall  foundation 
footing,  must  be  able  to  recall  and  apply, 
without  assistance,  drawing  representation 
practices. 


Overhead  projector,  screen,  and  transparencies 
Chalk  and  chalkboard 


3.  Straight  edge 

4.  Pointer 


5.     Sample  drawings  or  illustrations 

INTRODUCTION: 

The  purpose  of  a  house  wall  footing  is  to  support 
the  weight  of  the  building  and  to  distribute 
this  weight  to  the  ground  below.     Poured  con- 
crete is  satisfactory  and  used  widely  as  a 
material  for  footings. 

PRESENTATION: 
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1.     Construction  of 
wall  footings 

a.  Types 

(1)  Concrete 
slab 

(2)  Built-up 
foundation 

b .  Materials  used 
in  footings 
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Working  drawings  and 
illustrations 


c .  Forining  and 
trenching 

d.  Building  code 
requirements 

e .  Load -bearing 
requirements 

f .  Foot  ing  si s 
Speci al  features 
a.  Soils 

Reinforcement 


b, 
c, 

d, 
e , 
f . 


Moisture  and 
vapor  control 

Offsets 

Anchors 

Proj  ect ions 


Drawing  represen- 
tation 

a.  Symbols 

b .  Scales 

c.  Line  technique 

d.  Sections 


Working  drawings  and 
illus  trations 


APPLICATION:     Develop  structural  details  for  a  concrete 
slab  foundation  footing. 


TEST: 


1. 


Complete  the  following  statements  by 
filling  in  the  appropriate  word  or  words 
in  the  space  provided. 

1#     The  most  common  material  used  in  wall 
foundation  footings  is 


EKLC 


70 


2.     The  slao  a:id  the  footing  are  poured 
at  the  sane  time  ir  a 
^   ^  ic^^ting. 

5-       he  r.rpe   and  ti;.  laixig  load 

^  ill       ie       ::he  footj.ng 

4.     Concrete  footing  construction  begins 
by    or 


5.  Additional  strength  can  be  provided 

for  footings  by  placing   

rods  in  footing. 

6 .  The  draftsmen  can  help  economize 
on  concrete  by  determining  in  the 

drawing  where   can  be 

provided . 

7.  The  footing  sizes  for  ordinary 
residences  are  normally  specified 
by  local  _______ 


Identify  and  list  under  each  drawing 
the  type  of  footing  construction 
represented.     Name  the  special  features 
identified  on  each  drawing. 


STRAIGHT  BOX  CORMCE  DR.AWING 


job  iheet 


Code 


OBJECTIVES  : 


INTRODUCTORY 
INFORivlATlON: 


Given  a  straight  box  cornice  illustra- 
tion with  a  brief  description  of  cornice 
construction  features  and  dimensions, 
the  learner  must  be  able  to  develop 
in  two  class  periods   (6  hours)   a  sectioned 
straight  box  cornice  with  a  5/12  pitch 
roof  complete  with  all  details. 

The  learner  must  be  able  to  describe 
on  paper  how  four  construction  features' 
could  be  changed  to  alter  the  appearance 
of  a  straight  box  cornice. 


In  order  to  draw  complete  cornice  details, 
the  draftsman  must  at   I'^iist  have  a  basic 
understanding  of  cornice  and  wall  construc- 
tion.    The  ability  to  name  the  various  mem- 
bers in  cornice  assembly  will  help  to 
speed  up  the  drawing  process  and  insure 
a  more  complete  detail  drawing. 


EQUIPMENT,  TOOLS, 
AND  SUPPLIES: 


1.  Drawing  table:  T  square,  stool 

2.  Brush,  dust 

3.  Drafting  instruments 

4.  Pencil 

5.  Pencil  pointer 

6.  Scale,  architect 

7.  Erasing  shield 

8.  Triangle,  30-600 

9.  Drafting  tape 

10.  Non-reproducing  paper,  12"  x  18" 
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11.  Dusting  poivJcr 
1^.  l:raser 


Note:     All   features  of  this  JetaileJ  seetioii 
should  he  penciled   in   lightly  at  first 
and  line  enphasis  developed  later. 

1.     Align  paper. 

^.      Fasten  drawing  paper  to  drawing  hoard 
with  tape. 

5.     Lay  out   a  5/12  slope-ratio  pitcli. 

4.  Lay  out  a  rafter   from  the  slope- ratio 
pitch  with  the  bird\s  mouth  resting  on 
a  double  plate . 

5.  Draw  lines  to  show  break  at  the  point  of 
the  wall  where  the  section  will  begin. 

0.     Draw  the  stud  from  the  break  line  to  the 
double  plate. 

7.  Develop  the  sectioned  double  plate, 

8.  Develop  the  outside  wall  sheathing  on 
the  stud  to  the  top  of  the  plate. 

9.  Develop  the  lookout  blocks  tied  to  the 
wal 1  and  rafter . 

10.  Draw  the  lookout  plywood  soffit  board 
with  a  3/8"  outside  projection  to  fit  the 
fascia  board  groove . 

11.  Show  a  screened  vent  centered  on  the 
soffit  board  lookout . 

12.  Develop  the  sectioned  roof  decking  on 
the  rafter . 

13 .  Show  asphalt  roofing  paper  applied  to 
roof  sheathing . 

14 .  Deve lop  roo f  shingles. 

15.  Develop  ceiling  joist  flush  with  the 
outside  stud  wall. 
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PROBLEM 


lb 

17, 


18 


T  9 


Show  insulation  between  ceilmg  joists 


Draw  the  iascia  board  with  roof-pitch  taper 
at  top,   ilu5h  with  the  roof  decking  top 
and  overhanging  the  soffit,  with  groove' 
iitted  to  the  plywood  soffit. 

Show  metal   flashing  at  the   corner  of  the 
rooi  decking  and  fascia  board.     The  flashing 
should  bo  shown  over  the  asphalt  paper  and 
overhanging  the  fascia  board. 

19.  Show  the  sectioned  gutter. 

20.  Draw  the  interior  wall  and  ceiling  finish. 

21.  Draw  break  lines  at   the  ceiling  and  rafter 


Show  the  trim  and  moulding  at  the  inter- 
section of  the  outside  finished  wall  and 
soffit  board. 


Describe  in  complete  sentences  how  you  would 
change  construction  features  of  the  above 
cornice  to  alter  appearance  if  you  were 
building  yuur  own  home. 


HOW  TO  APPLY  PRESS -ON  CONSTRUCTION  SYMBOLS 


Operation  Sheet" 


Code 


OBJECTIVE 


INTRODUCTORY 
INFORMATION: 


To  select  and  apply  with  a  burnishing  stick 
press-on  symbols  on  detail  drawings  of  build 
ing  constructions. 


Many  detailed  drawings  of  house  plans  require 
symbolic  representation  of  such  construction 
materials  as  brick,   concrete,   and  metals.  Pro- 
per representation  of  these  may  require  several 
hours  of  drafting  time  on  complex  drawings. 
The  use  of  press-on  type  symbols  can  reduce  time 
while  yielding  a  drawing  which  is  acceptable 
in  appearance  and  will  make  quality  blueprints 


EQUIPMENT,  TOOLS, 
AND  SUPPLIES: 

1 . 


Drawing  board,  T     square,  stool 


PROCEDURE: 


2.  A  drawing  requiring  construction  symbols 

3.  Press-on  symbols   (sheet  or  roll  form) 

4.  Burnishing  stick 

1-  Align  the  paper  on  the  drawing  table. 

2.  Attach  the  paper  to  the  drawing  table 
with  drafting  tape. 

3.  Select  a  symbol  of  the  proper  size  and 
conf i  guration . 

4.  Align  the  symbol  on  the  drawing  at  the 
appropriate  point.   Be  sure  to  place  the 
adhesive  side  toward  the  paper. 

5.  Begin  the  transfer  process  by  lightly 
burnishing  the  entire  symbol  to  the 
applied  area;   after  burnishing  lightly, 
repeat  the  same  process,   but  apply  more 
pressure  to  the  tool. 


Make  a  visual  inspection  to  see  that  the 
symbol  has  fully  transferred. 


Carefully  pull  back  the  sheet  or  tape. 

:     Some  drawing  papers  have  a  coating  to 
which  the  symbols  will  not  adhere. 
Light  erasure  of  the  area  before  apply- 
ing the  symbol  will  roughen  or  remove 
this  coa:,ing. 


FOUNDATION  WALL  FOOTINGS 


information  Sheet 


OBJECTIVES : 

Given  two  factors  that  cause  the  earth's 
crust  to  go  through  periods  of  change 
the  learner  must  be  able  to  recall  and 
write  three  changes  that  take  place. 

2.     The  learner  must  be  able  to  write  t-he 

definition  of  "load-bearing  capacity"  of 
soils. 


INTRODUCTORY 
INFORMATION : 


PRINCIPLE 


3.     Given  two  methods  for  determining  founda 
tion  wall  concrete  footing  sizes,  the 
learner  must  be  able  to  give  and  apply 
the  formula  for  both  methods  without 
assistance  from  the  information  sheet. 


A  well-designed  building  requires  that  a 
firm  foundation  be  constructed  by  starting 
below  the  surface  of  the  soil.     The  footing 
IS  the  base  of  the  foundation  and  supports 
the  superimposed  load  whether  it  be  a  con- 
crete slab  or  built-up  foundation.  The 
following  principles  will  explain  the 
footing  and  load- carrying  relationship; 
the  next  section  will  show  how  this  principle 
IS  applied  m  planning  various  footing  types 
and  sizes  for  ordinary  residential  homes. 

The  earth's  surface  crust  is  continuously 
going  through  periods  of  contraction, 
expansion,   and  settling.     There  are  many 
variations  in  the  amount  of  this  activity 
from  one  geographic  location  to  another. 
Two  factors  affecting  contraction,  expansion 
and  settling  are  weather  and  soil  conditions.' 
Ice  causes  soil  to  expand,  moisture  causes 
soil  to  settle,  and  dry  weather  causes  soil 
to  shrink.     The  amount  of  this  activity 
depends  upon  the  soil  type.     It  is  important 
that  these  things  be  considered  when  drawing 
house  foundation  footings  as  a  preventative 
for  wall  cracks,  off-level  floors,  sticking 
doors  and  windows,   and  the  danger  of  collapse. 


The  necessity  for  footings  for  buildings 
can  be  demonstrated  by  walking  on  soft 
ground  or  snow.     Body  weight  causes  m^-^^s 
feet  to  slide  and  sink.     This  can  be  pre- 
vented by  extra  wide  supports  on  the  shoe 
bottoms.     In  the  same  manner,   a  house  will 
not  rest  securely  without  some  form  of 
support  for  the  foundation.  Additional 
width  and  depth  of  footings  spreads  the 
weight  of  the  running  foot  over  a  greater 
area  and  gives  the  structure  more  footage. 

There  are  tables  which  give  load-carrying 
capacity  of  soils.     Load- carry ing  capacity 
means  the  ability  of  soils  to  resist  the 
sinking  or  settling  of  the  foundation.  As 
you  might  expect,  solid  rock  has  no  limit. 
The  kinds  and  sizes  of  footings  for  common 
residences  must  be  determined  by  the  drafts- 
man in  many  instances.     He  must  become 
familiar  with  the  means  for  doing  so. 
However,  determining  the  load-carrying  capacity 
of  soils  without  the  use  of  tables  is 
generally  the  duty  of  engineers. 

APPLICATION: 

Many  localities,  especially  cities,  have 
building  codes  that  specify  the  types  and 
forms  of  foundation  footings  to  be  used  in 
construction.     The  draftsman  should  have 
access  to  these  codes  and  any  other  *»guides'* 
that  affect  the  parties  involved  in  residence 
construction.     When  specifications  are  not 
determined  by  codes,  the  draftsman  must 
develop  footing  foundations  to  suit  the 
home  owner. 

Generally,  the  footing  for  ordinary  small 
residences  is  "stepped  out''  a  distance  from 
the  foundation  equal  to  h  the  wall  width. 
The  depth  of  the  footing  is  equal  to  the 
width  of  the  foundation.     This  is  for 
no.mal  soil  conditions.     Where  the  soil  is 
soft,  more  depth  and  width  is  necessary. 
In  extreme  soil  conditions  of  this  nature, 
piers  may  have  to  be  dug  several  feet  below 
the  surface  and  proper  reinforcement  placed 
in  the  footing  and  piers. 
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Design]  ng  footings  for  hcav  1 1.  r   [  i;.ni 
usual  houses  i^equires  move  cal  mi  al  i  u-i . 
First ,  the  load- bearing  capaci  i  >    of  tlie  soi  1 
in  pounds  per  squaro   foot  must    lu-.   t  oiiiid   \  a 
prepared  tables.     The  dead  aiid   iive  load 
of  the  building  from  the   fooi  iiig  it  sell"  to 
the  roof  must  be  found  and  designated  iii 
pounds  per  square  foot.     There  are  prepartul 
tables  that  indicate  approx  i  matv       i  glil  s 
of  house  materials.     The  total   area  of 
footing  required  per  lineal   foot  of  wal] 
can  then  be  determined  by  tlie   f  o  I.  J  ow  i  ng 
formula: 

Lo  ad 

Total  area   (sq.   ft.  )   =SoT  f-BcrrlnXTapaci  ty 

Footings  for  concrete  slab  foundations 
are  quite  different  from  tliose  of  conven- 
tional bui It  -  up  foundations .     Si  ucc  they 
are  part  of  the  slab  and  the  concrete  is 
poured  at  the  same  time,   they  must  be  sloped 
on  the  inside  to  peimit  a  good  **tie"  witli 
the  slab.     The  reinforcing  materi  als  in 
the  footing  should  be  properly  tied  to  tJie 
s lab  reinforcement .     Some  building  codes 
require  an  offset  on  the  outside  of  the 
footing  for  the  masonry  wall  to  rest  on. 

It  is  essential  that  the  draftsman  include 
all  details  necessary  for  the  construction 
of  the  desired  foundation  footings.  Equally 
important  is  the  development  of  the  type 
of  footing  that  will  be  most  beneficial  and 
economical  to  the  home  owner . 

PROBLEM 
ASSIGNMENT: 

Using  the  formula,   find  the  total  square 
foot  area  required  for  a  wall  foundation 
footing  when  the  load-  and  soil-bearing 
capacity  is  given  (check  with  the  instruc- 
tor) .     What  size  footing  would  be  needed 
for  an  8"  foundation  wall  using  the  **s tepped 
out'*  method? 


EKLC 


FOUNDATION  FOOTING  DETAILS 


Assignment  Sheet 


Code 


OBJECTIVES 


INTRODUCTORY 
INFORMATION : 


REFERENCES 


To  show  material  representation,  notes, 
and  dimensions  on  working  drawings  of 
concrete  slab  or  built-up  foundation 
footings . 

To  write  a  summary  of  three  factors 
influencing  the  development  of 
detail  drawings  of  concrete  footings. 


Detailed  foundation  footing  drawings  are 
essential  members  of  the  complete  set  of 
working  drawings,  especially  for  the  more 
complex  dwelling  which  may    have  several 
footing  variations.     Care  must  be  taken  by 
the  draftsman  in  drawing  details  to  include 
all  necessary  features . 


Muller,  Architectural  Drawing,  pp.  95-112, 
211-216 

Townsend  and  Dalzell,  How  to  Plan  a  House, 
pp.   142-164  '  ~ 


TOPICS  FOR 
SPECIAL  EMPHASIS 

1, 


2 

3, 


Concrete  slab  and  built-up  foundation 
footing  cons true ti on 

Footing  construction  terminology 

Two  most  common  materials  used  for 
foundation  footings 

Three  characteristics  of  materials 
in  foundation  beds 

The  importance  of  reinforcing  steel 
in  foundation  footings 

The  relationship  of  footing  detail 
drawings  to  the  complete  set  of 
working  drawings 
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7.     Representation  practices  for  detailed 
footing  drawings 


PROBLIiM 
ASSIGNMENT  : 

Sketch  from  memory  a  foundation  footing 
for  a  brick  veneer  wall.     Add  all  details. 
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This  program  is  designed  for  the  skilled  tradesman  who  has  been  asked 
to  teach  a  course  in  his  trade.   Your  reaction  is,  ''But  I  already  know  my 
trade.    Ic^n  show  anybody  in  the  world  how  to  do  it --backward,  for- 
ward, or  sideways."  We  know  this.    If  you  weren't  one  of  the  best  in 
your  ixiiid^,  you  would  not  have  been  chosen  for  this  important  job. 

Suppose,  however,  that  you  are  a  loricklayer.    You  can  lay  brick  better 
than  any  man  in  your  county.    How  well  could  you  lay  brick  without  the 
brick?   How  far  would  a  good  carpenter  go  without  a  hammer?  There  is 
a  tool  that  you  need  to  do  the  new  job  youWe  been  hired  to  do.  Without  it, 
you  might  get  by,  but  you  would  have  to  learn  to  teach  the  hard  way-  -by 
trial  and  error.   That  tool  is  ''teaching  know-how"^ 

Now  we  will  give  you  a  chance  to  see  how  this  program  works.  Answer 
the  following  question  by  choosing  the  letter  to  the  right  of  the  correct 
answer.    Then  turn  to  the  frame  number  indicated  next  to  that  response. 

What  do  I  need  that  this  program  can  give  me  ? 


FRAME  NO. 


(from  Frame  1) 


2 


YOUR  ANSWER:     This  program  can  give  me  more  tools  that  I  need  in 

order  to  teach. 

Let  me  caution  you  right  now— be  sure  that  you  read  very  carefully  each 
answer  selection.  Do  not  choose  the  first  one  simply  because  it  sounds 
right.  Sometimes  answer  choices  will  be  partially  right,  but  you  must 
read  and  think  through  each  answer  choice  to  make  sure  you  select  the 
one  that  is  completely  correct. 

We  did  refer  to  the  "tools'*  that  an  instructor  needs;  of  course,  we  were 
not  saying  that  you  would  actually  need  more  implements  of  your  trade. 
We  were  simply  using  the  examples  of  the  carpenter  and  the  bricklayer 
to  show  that,  just  as  they  need  the  tools  of  their  trades  to  do  their  jobs 
well,  you  need  the  ''tools'^  of  the  teaching  trade  (knowledge  of  lesson 
planning,  a  workable  plan  for  instruction,  understanding  of  the  use  of 
teaching  aids  and  materials,  and  familiarity  with  the  teaching  principles 
that  will  make  your  teaching  work)  to  do  a  good  job  of  instructing  and  to 
make  your  job  easier. 

This  frame  may  have  caught  you  unaware.    K  you  need  to,  you  may  re- 
turn and  read  over  the  last  frame  before  choosing  another  answer.  K 
you  just  need  to  pay  closer  attention  to  the  answer  choices,  you  may  go 
back  to  frame  1  and  select  the  correct  response. 


(from  Frame  4)  3 

YOUR  ANSWER:  We  have  chosen  Mr.  Bright  as  an  illustration  of  your 

teaching  task  because  he  is  an  experienced  instructor. 

No,  B4r.  Bright  has  never  taught  before.  He  is  the  owner  of  a  tour  guide 
service.  He  is  in  the  same  position  that  you  are.  He  knows  his  trade, 
but  he  knows  little  about  teaching.  He  realizes  that  anyone  can  show 
another  person  how  to  do  son^ething,  but  there  is  more  to  teaching  than 
showing. 

Return  to  franie  4  and  re>-];edd  the  material  before  making  another  answer 
jselection. 
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(from  Frame  1) 
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YOUR  ANSWER:  This  program  can  give  me  some  of  the  teaching  know- 
how  that  I  need  in  order  to  teach. 

Good!  You  realized  that  we  were  not  literally  saying  that  you  need  more 
tools;  we  could  not  possibly  know  how  well-equipped  you  are  in  that  re- 
spect. We  do  know,  however,  that  you  have  had  little  or  no  teaching  ex- 
perience or  teacher  training.  That  is  why  we  have  written  this  program. 
You  need  help.  We  know  a  method  of  instruction  that  really  works 5  and 
we  want  to  give  you  the  chance  to  learn  it.  In  other  words,  we  have  a 
"tool"  for  you.  Once  you  have  used  it,  you  won't  be  without  it!  The  abil- 
ity you  have  as  a  skilled  tradesman  f  the  teaching  knowhow  we  will  offer 
you  s  a  good  vocational  instructor! 

You  have  started  out  on  the  right  foot!   Now  is  a  good  time  to  introduce 
you  to  Mr.  Bright.  Mr.  Bright  is  the  owner  of  Bright  Tour  Guide  Service. 
He  has  a  reputation  for  excellent  service  and  a  thorough  knowledge  of  all 
the  places  of  interest  in  his  state.    He  is  so  good,  in  fact,  that  the  State 
Chamber  of  Commerce  has  asKed  him  to  conduct  a  special  tour.    He  will 
guide  a  committee  to  all  the  places  of  interest  in  the  state  so  that  they 
can  prepare  new  material  to  attract  tourists  to  this  state.  In  other  words, 
he  will  oe  teaching  them  the  points  of  interest  in  the  state  and  the  facts 
and  history  connected  with  each. 


GO  ON  TO  THE  NEXT  PAGE. 
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(frame  4  continued) 


Mr.  Bright,  we  would  like  fo..  Vi>u  i.i  ni  :t  t  our  prospective  vocational 
instructor: 


You  two  have  much  in  common.  Mr.  Bright  knows  his  trade  better  than 
anyone  in  his  state,  but  he  knows  nothiiu;  at  all  about  teaching.  He  is 
asking  himself,  ^What  points  oi  interest  will  they  specifically  need  to 
see?  What  do  they  already  know  about  these  places.  What  will  they 
need  to  know?  What  must  T  do  to  prepare  for  this  tour?  How  much  time 
will  we  have?  What  kind  of  equipment  and  materials  will  I  need  to  take 
with  me?^'  These  are  some  of  the  same  questions  that  you  ask  yourself 
as  you  prepare  to  teach. 

Why  have  we  chosen  Mr.  Bright  as  an  illustration  of  your  teaching  task? 


FRAME  NO. 


Because  Mr.  Bright  is  an  experienced  instructor 


3 


Because  Mr.  Bright  is  skilled  in  his  trade 


6 


Because  Mr.  Bright  is  skilled  in  his  trade 
but  has  never  taught  before 


10 


(from  Frame  10)  5 

YOUR  ANSWER:    One  important  advantage  of  this  program  is  that  it 

allows  me  to  pace  myself. 

Good!  By  arriving  at  this  frame  you  have  moved  yourself  forward.  If 
you  can  answer  the  questions  quickly  and  show  an  understanding  of  the 
material,  you  will  be  able  to  move  forward  quickly.  However,  even  if 
you  do  not  miss  a  question  you  may  wish  to  review  material  before  going 
ahead,  and  you  can  do  this,  too. 

A  programmed  lesson,  then,  was  chosen  for  you  because  it  allows  you  to 
move  at  your  own  speed  and  because  you  need  help  immediately.  Other 
considerations  had  to  be  kept  in  mind,  too.  Why  not  send  you  to  school 
for  the  training  you  need?  You  are  more  than  likely  already  on  the  job; 
school  would  be  time-consuming,  and  regardless  of  how  quickly  you  could' 
advance  you  would  still  have  to  go  at  the  rate  of  the  rest  of  the  class. 
The  shortest  course  would  probably  last  from  four  to  six  weeks  and  might 
not  offer  the  information  you  need  most— a  plan  of  action  that  you  can  use 
with  your  classes  now!  The  course  would  be  an  added  expense  to  you  as 
well.  It  might  even  require  you  to  drive  many  miles  to  attend  the  classes. 


Why  wouldn't  a  teacher  training  course  at  an  educational  center  be  better 
for  me  than  tliis  programmed  lesson? 


Because  it  wouldn't  be  as  thorough  as 
this  program. 

Because  this  program  was  written  to 
suit  my  particular  needs. 

Because  this  program  is  easier  to  take 
than  a  course  in  teacher  training. 


FRAME  NO. 


ERIC 


^74 


(from  Frame 


6 


YOUR  ANSWER:   We  have  chosen  Mr.  Bright  as  an  iUustration  of  your 

teaching  task  because  he  is  skilled  in  his  trade. 

This  answer  is  partiaUy  correct.  Mr.  Bright  is  a  skilled  tradesman, 
but  hi^  problem  like  yours,  is  complex.  He  has  been  asked  to  teach 
what  he  knows  about  his  trade  to  others. 

By  observing  Mr.  Bright  you  will  be  able  to  understand  better  how  to  go 
about  preparing  to  teach  and  actually  instrrrting. 

Make  sure  you  read  each  answer  choice  be^  ^re  making  your  selection . 
Return  now  to  frame  4  and  select  the  correct  answer. 


'from  Frame  1)  7 
YOUR  ANSWER-    This  program  can  give  me  success  as  an  instructor. 

JNo  on  can  give  you  success.    Success  is  something  thay  you  must  work 
for.    You  csji  give  a  chef  the  ingredients  to  make  a'  cake,  but  how  he 
mixes  it  will  determine  how  the  cake  turns  out.    We  will  give  you  some 
of  the  "ingredients"  necessary  to  be  a  successful  instructor.    Then  it  is 
up  to  you  to  use  them  properly. 

Ask  yourself,  "What  'ingredient-  cJo  Tneed  most  to  be  a  good  instructor?" 
The  answer  to  this  question  will  be  the  right  answer  choice  for  the  pre- 
vious frame.    Return  now  to  frame  1  and  make  the  correct  selection . 


(from  Frame  5) 


YOUR  ANSWER:    A  teacher  training  course  at  an  educational  center 

wouldn't  be  better  than  this  programmed  lesson  be- 
cause it  wouldn't  be  as  thorough  as  this  program. 

K  we  thought  that  programmed  instruction  was  the  most  thorough  method 
of  instruction,  we  would  not  be  wasting  the  time  to  help  you  learn  to  teach. 
We  would  replace  you  entirely  with  programmed  lessons.  This  program* 
might  or  might  not  be  as  thorough  as  a  teacher  training  course;  we  would 
assume  that  a  course  would  be  more  thorough,  for  it  takes  much  longer 
and  offers  a  variety  of  teaching  methods  if  it  is  taught  well.  How  thorough 
the  course  is  would  depend  largely  upon  the  teacher's  ability. 

You,  however,  have  special  needs- -among  which  is  speed,  li  a  person 
injured  in  an  accident  has  broken  his  leg  and  has  also  lost  a  lot  of  blood, 
which  condition  would  you  treat  first?  You  would  stop  the  blood  flow, 
wouldn't  you?  The  broken  leg  won't  cost  him  his  life,  but  loss  of  blood 
well  might! 

We  have  diagnosed  your  problems  and  have  come  up  with  a  temporary 
solution  to  aid  you.    Return  now  to  frame  5  and  answer  correctly.  ' 


(from  Frame  10)  -  g 

YOUR  ANSWER:    One  important  advantage  of  this  program  is  that  it 

teaches  me  everything  I  need  to  know  about  teaching. 

To  learn  everything  you  need  to  ioiow  about  teaching  would  take  several 
years  of  teacher  training  and  psychology  courses  plui^  years  of  experi- 
ence. All  we  can  expect  to  do  in  this  program  is  to  make  available  to  you 
a  convenient,  practical  lesson  that  gives  you  a  plan  of  action  to  use  im- 
mediately — 

In  order  to  select  the  correct  response,  ask  yourself,  "who  determines 
when  I  am  ready  to  go  ahead  in  a  lesson?   Who  determines  if  I  need  to 
review  certain  information?"    You  are  ready  to  return  to  frame  10  and 
makg  the  correct  response  now. 


ERIC 


^7B 


(from  Frame  4) 


10 


YOUR  ANSWER:  We  have  chosen  Mr.  Bright  as  an  illustration  of  your 

teaching  task  because  he  is  skilled  in  his  trade  but  has 
never  taught  before. 

Yes !  We  thought  it  might  be  easier  for  you  co  aiider stand  the  task  before 
you  if  you  could  compare  yourself  with  an  imaginary  character  who  faces 
a  similar  problem.  As  we  discuss  each  step,  Mr.  Brieht  will  show  you 
how  he  used  that  steo  in  his  own  situation. 

Every  part  of  this  program  was  designed  with  you  in  mind-  We  analyzed 
your  problems  very  coxefully.  You  are  a  busy  person.  More  than  likely, 
you  have  already  begun  to  teach.  You  need  help  NOW.  Programmed 
instruction  such  as  this  allows  you  to  study  whenever  you  have  the  time. 
You  are  also  free  to  review  material  if  you  need  to  before  going  on  to  the 
ne^.  frame.  In  other  words,  you  determine  how  fast  or  how  slowly  you 
need  to  go. 


What  is  one  important  advantage  of  this  orogram? 


FRAME  NO. 


It  allows  me  to  pace  my  sal 


It  teaches  me  ei'erything  I 
need  to  know  about  teaching 


9 


I  do  not  nave  to  take  tests. 


12 


ERIC 
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(from  Frame  14) 


11 


YOUR  ANSWER:  This  program  offers  to  help  you  become  a  better  in- 
structor by  teaching  you  how  to  use  the  ''Four-Step 
Method  of  Instruction. '' 

You  are  correct!  You  are  like  someone  who  has  been  thrown  into  an  air- 
plane and  told  to  fly  it.  You  have  to  do  it,  yet  you  don*t  even  know  how  to 
start  the  engine.  You  need  a  quick  lesson  that  will  get  you  off  the  ground 
and  return  you  to  earth  safely.  That  is  wliat  the  ''Four-Step  Method"  is 
all  about. 

An  instructor  who  does  not  know  what  he  is  doing  in  the  classroom  sticks 
out  like  a  sore  thumb.  The  trainees  sense  his  uneasiness  and  lose  con- 
fidence in  his  ability.  By  having  a  course  of  action,  you  will  gain  poise 
and  confidence  in  yourself.  You  won't  be  standing  in  the  classroom  ask- 
ing yourself,  "What  do  I  do  next?" 


Which  saying  best  explains  how  learning  the  "Four-Step  MethGu"  gives 
you  self-assurance? 


FRAME  NO. 


"K  ignorance  is  bliss,  *tis  f(  Uy  to 
be  wise. "  Gray 


13 


"A  little  learning  iB  a  dangerous 
thing. "  Coleman 


16 


ft 


Knowledge  is  the  antidote  (remedy) 
to  fear. "  Emerson 


19 


^78 


(from  Frame  10) 


YOUR  ANSWER:    One  important  advantage  of  this  program  is  that  I  do 

not  have  to  take  tests. 

Maybe  we'd  better  ask  ourselves  what  a  ^  ^  A  test  "evaluates" 

someone's  knowledge  or  performance.  Evc  .  .  -  means  to  place  a  value 
upon.  You  might  call  it  a  "measuring  stick.  "  By  measuring  ourselves 
we  can  determine  if  we  have  "grown"  or  take  action  to  decide  what  we 
need  in  order  to  grow.  Each  time  you  turn  a  page,  you  evaluate  yourself. 
If  you  arrive  at  the  wrong  anfa.-er  frame,  you  teU  yourseK  that  you  need 
to  read  more  carefully  or  that  you  should  read  the  answer  choices  more 
thoughtfully  When  you  arrive  at  a  right  answer  frame,  you  can  see  your 
progress  and  have  a  feeling  of  accomplishment. 

Anytime  you  try  something  new,  you  are  testing  your  ability.  The  more 
success  you  have  with  your  trial,  the  more  you'll  work  to  succeed.  Look 
at  testing  in  a  positive  manner;  your  attitude  will  be  contagious  to  your 
trainees. 

This  program  does  give  you  a  chance  to  measure  your  progress,  so  there 
must      an  answer  which  correctly  responds  to  the  question.    Return  to 
rame  10  and  find  it,  please. 


(from  Frame  11)  13 

YOUR  ANSWER:  The  saying  which  best  explains  how  the  "Four-Step 

Method"  can  give  you  self-assurance  is,  "If  ignorance 
is  bliss,  'tis  folly  to  be  wise.  " 

In  some  cases  this  might  apply,  but  in  your  case  ignorance  would  NOT  be 
bliss!  Your  trainees  will  tend  to  remember  another  old  saying,  "He  who 
knows  not  and  knows  not  that  he  knows  not  is  a  fool— shun  him!"  If  you 
apply  yourself  to  learning  the  "Four-Step  Method"  and  anything  else  that 
will  help  you  be  a  good  instructor,  they  will  think  of  the  rest  of  this  say- 
ing, "He  who  knows  and  knows  that  he  knows  is  wise--follow  him." 

Return  to  frame  11  and  read  the  question  carefully  b.  fore  maJsing  another 
choice. 


ERIC 
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(from  Frame  5) 


14 


YOUR  ANSWER:     A  teacher  training  couise  at  an  educational  center 

wouldn^t  be  better  than  this  programmed  lesson  be- 
cause this  program  was  written  to  suit  my  particular 
needs. 

Certainly!  A  classroom  has  all  kinds  of  people  with  all  kinds  of  needs. 
This  program  was  designed  specifically  for  you --for  your  convenience 
and  as  a  solution  to  your  immediate  problems. 

By  this  time  you  are  asking  yourself,  ''AH  right,  so  I  can  study  on  my 
own  time;  so  I  can  pace  myself.  This  is  all  fine,  but  how  will  this  pro- 
gram help  me?  What  will  it  teach  me  that  I  can  actually  use  in  the  class- 
room?" What  do  you  need  more  than  anything  else  right  now?  Do  you 
know  how  to  plan  lessons?  What  is  the  best  way  to  instruct?  How  will 
you  knowwhenthe  trainees  have  learned?  How  do  you  select  and  use 
teaching  aids  and  materials?  What  are  some  of  the  principles  of  learn- 
ing that  will  help  the  trainee  be  successful? 

We  have  a  product  to  offer  guaranteed  to  provide  immediate  relief  from 
these  questions.  It  is  called  the  "Four-Step  Method  of  Instruction. " 
Taken  as  prescribed.,  it  will  painlessly  prepare  the  student  to  learn, 
completely  heal  raw  presentations,  help  the  trainee  to  learn  to  stand  on 
his  am  two  feet,  and  put  him  on  the  outpatient  list.  It  is  divided  into 
four  doses.  Ti.3  first  dose  is  labeled,  "Preparation";  the  second,  "Pres- 
entation"; the  third,  "Application";  and  the  fourth,  "Evaluation.  " 

GO  ON  TO  THE  NEXT  PAGE. 
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(framr  14  continued) 


What  does  this  program  offer  to  teach  you  that  will  help  you  to  be  a  better 
instructor? 

FRAME  NO. 

How  to  use  the  ''Four-Step  Method 
of  Instruction, 

How  to  prepare  the  student  to  learn.  15 

What  aids  and  materials  I  need  in 

order  to  instruct.  20 


(from  Frame  14) 


15 


YOUR  ANSWER:   This  proeram  offers  to  help  you  be  a  better  instructor 

by  teaching  you  how  to  prepare  the  student  to  learn . 

This  is  an  important  part  of  the  program,  but  wh--e  would  you  go  from 
there?    Suppose  you  were  going  to  lake  a  trip  from  Washington,  D.  C. 
to  New  York  City.   All  the  road  maps  you  could  find  marked  the  highways 
between  the  two  cities  only  one-fourth  of  the  way.    You  would  be  left  in 
the  middle  of  the  road  not  knowing  where  to  turn. 

This  program  has  mapped  out  one  course  of  actior  d  guide  you  success- 
fully through  each  lesson  you  teach.  Preparation  of  the  learner  is  only 
one-fourth  of  the  task. 

Ret'jrn  to  frame  14  and  reread  the  frame  carefully  before  making  another 
selection. 


(from  Frame  11)  Ig 

YOUR  ANSWER:     The  saying  which  best  explains  how  the  "Four-Step 

Method"  can  give  you  self-assurance  is, "A  little 
learning  is  a  dangerous  thing.  " 

This  may  be  true,  but  how  much  more  dangerous  is  it  NOT  to  know  that 
nitro-glycerin  is  a  powerful  explosive  than  it  is  to  be  aware  of  thiF  fact 
if  you're  driving  a  tank  truck  full  of  it?   A  better  saying  for  you  to  re- 
member might  be,  "Can  the  blind  lead  the  blind?  Might  they  not  both  fall 
into  the  ditch?" 

Return  now  to  frame  11  and  make  a  better  selection. 
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(from  Frame:  5)  17 

YOUR  ANSWER:     A  teacher  training  course  at  ^.n  educational  center 

wouldn^t  be  better  than  this  programmed  lesson  be-- 
cause  this  program  is  easier  to  take  ihan  ^  course  in 
teacher  training. 

It  is  true  that  a  programmed  lesson  is  easy  to  take.  This  is  on^  i  f  ason 
that  programmed  lessons  are  good  supplementary  materials  to  be  used 
in  the  classroom.  A  poor  program  caji  be  a  u?ste  of  time,  too.  Unless 
the  program  is  suited  to  the  person  who  takes  it,  it  has  no  value  at  all. 

There  is  a  response  which  better  answers  the  question.  Return  to  frame 
5  and  find  that  response. 


(from  Frame  26)  18 

YOUR  ANSWER:  The  most  important  advantage  of  this  program  is  that  it 

replaces  instructor?^. 

This  program  is  not  designed  to  replace  instructors.    In  your  case,  it 
must  be  used  as  a  substitute  for  an  instructor.    You  may  not  be  close 
enough  to  a  school  which  offers  teacher  training;  you  may  not  have  the 
money  that  such  a  course  would  require;  because  you  are  already  teach- 
ing, you  might  not  have  the  time  if  you  hive  the  money. 

We  hope  you  will  use  appropriate  programmed  lessons  in  your  own  tvjach- 
ing,  but  not  as  a  substitute  for  the  instructor.    As  you  will  learn,  pro- 
grammed lessons  are  like  all  good  teaching  aids:  They  should  not  be 
used  by  themselves  to  teach;  they  are  used  to  best  advantage  when  they 
help  the  instructor  to  get  the  point  across. 

Now  you  may  return  to  frame  26  and  select  the  correct  response. 


S3 


(from  Frame  U) 


19 


YOUR  ANSWER:     lue  saying  which  best  explains  how  the  "Four-Step 

Method"  can  give  you  self-assurance  is.  "Knowledge 
is  the  antidote  to  fear. " 

Very  good!  People  were  afraid  to  venture  across  the  Atlanri*  Ocean  in 
Coiumbua*  day  simply  because  they  did  not  know  what  lay  l-eyond  and 
were  afraid.  Now,  because  we  know  wimi  to  expect,  w£  think  nothing  of 
going  around  the  world.  The  more  you  know  about  leaching,  the  easier 
it  wiU  be  for  you.  The  "Foar-Step  Mc  thod"  will  give  you  something  con- 
crete to  start  from  so  that  you  can  have  co?ifidence  from  the  beginning. 

Let's  see  how  well-prepared  you  are  to  begin  your  study  of  the  "Four- 
Step  Method. "  Please  turn  to  frame  22. 


(from  Frame  14)  2o 

YOUR  ANSWER:  This  program  offers  to  help  you  become  a  better  in- 
structor by  teaching  you  what  aids  and  materials  you 
need  in  order  to  teach. 

Aids  and  materials  are  like  the  decorations  on  a  cake.  They  aren't 
absolutely  necessary  but  they  surely  do  make  the  cake  look  more  appe- 
tizing and  taste  better.  We  will  tell  you  about  the  use  of  aids  and  mate- 
rials, but  dessert  doesn't  make  the  meal.  We  want  to  give  you  some  ~ 
thing  more  substantial  to  go  along  with  it. 

Read  again  the  information  in  frame  14  to  discover  the  plan  of  instruction 
that  this  lesson  will  offer  you.    Then  you  may  make  another  selection . 


^84 


(from  Frame  26} 


21 


YOUR  AI^SWER:   The  most  important  advantage  of  this  program  is  that 

it  doesn't  cost  me  anything. 

Have  you  ever  gotten  something  for  nothing?  This  program  will  cost  you 
a  little  of  your  time  and  effort;  if  you  use  both  wisely,  though,  you  will 
find  that  you  will  have  to  spend  less  time  and  effort  th^  if  you  have  to 
learr  to  be  a  good  instructor  the  hard  way--by  blind  experience. 

Anything  worthwhile  costs  you  something.  Keeping  this  in  mind,  look 
again  at  frame  26  and  select  the  be^t  response. 


(from  Frame  19)  22 

Why  was  this  program  developed? 

FRAME  NO. 

To  help  me  become  a  better  instructor*  24 

To  replace  other  means  of  teacher  ^ 
train  ing, 

To  squeeze  a  whole  course  in  teacher 

training  into  one  short  lesson.  ^® 
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(from  Frame  30) 


YOUR  ANSWER:   I  expect  to  learn  nothing  of  any  consequence  from  thic 

program. 

Where  have  we  gone  wrong?    I  think  our  first  mistake  was  in  giving  yuu 
this  answer  choice!    You  are  naturally  r  lubtiul  of  the  merit  of  this  pro- 
gisim  2t  ihis  point.  The  most  important  ingredient  for  any  new  venture 
especially  tms  Oiie— tr.^j  yr.u  out  yourself  into  ii  wholeheartedly.  The 
old  saying,  "You  usually  get  out      something  what  you  put  into  it  "  is 
quite  true.  ' 

With  this  in  mind,  put  yourself  into  choosing  the  correct  answer]  Return 
to  frame  30,  please. 


(from  Frame  22)  24 

YOUR  ANSWER:  This  program  wis  developed  to  help  me  become  a  better 

instructor. 

You  are  correct!  We  know  that  you  have  the  potential,  or  we  wouldn't 
waste  our  time  trying  to  help  you.  You  are  skilled  in  your  trade;  you 
simply  have  had  no  need  for  a  course  in  teaching  techniques  and  princi- 
ples until  now.  You,  like  Mr.  Bright,  have  an  important  task  to  accom- 
plish and  everything  you  need  to  accomplish  this  task  except  teaching 
know-how.  You  are  like  a  good  plumber  who  has  all  the  tools  he  needs 
for  the  job  except  one.  We  will  try  to  supply  you  with  this  tool  so  that 
you  will  have  all  the  confidence  and  ability  you  need  to  perform  your  task 
completely. 

Turn  to  frame  26  for  your  next  question. 


ERIC 


^86 


(from  Frame  22) 


25 


YOUR  ANSWER:  This  program  was  developed  to  replace  other  raears  of 

teacher  training. 

Once  you  ^^.,ve  examined  this  answer,  I  think  you  wnll  realize  why  it  is 
not  correct     It  would  be  impossible  to  replace  all  other  programs  of 
teacher  training  with  one  programmed  course.    Yea  need  help  now;  you 
do  not  have  time  to  go  to  a  school  for  instruction.  We  cannot  offer  every- 
thing you  need  to  know.    All  we  can  do  is  to  give  you  some  useful  hints 
that  will  make  your  job  easier  and  your  teaching  more  effective. 

With  this  in  mind,  return  to  frame  22  and  select  :he  correct  answer . 


(from  Frame  24)  26 
What  is  the  most  important  advantage  of  this  program? 


FRAME  NO, 


It  replaces  instructors. 


18 


It  doesnU  cost  me  anything. 


21 


It  allows  me  to  progress  at 
my  own  speed. 


27 


^87 


EKLC 


Program  Goal  3.1  -  Unit  D 
Form  #1 


Aptitudes 

Student's  Name    ,  Date 


Identify  at  least  three  (or  more)  occupations  in  which  you  are  interested  and 
in  which  it  is  likely  that  you  would  be  successful  according  to  your  aptitude 
test  results. 

1.   


2. 


3. 


4. 


5. 


Write  a  brief  paragraph  on  which  of  the  occupations  you  listed  are  most 
interesting  and/or  appropriate  for  you,  and  why. 
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Program  Goal  3.1  -  Unit  D 
Form  #2 


Skills  Inventory 

Student's  Name   Date   

As  a  result  of  class  discussion  on  occupational  skills,  list  your  own  skills, 
beginning  with  the  skill  in  which  you  have  greatest  ability  and  continuing  to 
the  skill  in  which  you  have  only  a  little  ability. 

1.   

2.  

3.  

4.  


5.  

6.  

7.  

8.  

9.   

10.  

Which  of  these  skills  do  you  think  will  be  of  greatest  use  to  you  in  an 
occupation  which  interests  you?  

What  other  skills  would  you  like  to  develop?   Where  and  how  can  you 
develop  them? 
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UNIT  E  -  WORKIfJG  PPFFERENCFS 
Estimated  Completion  Time  of  20  ^^inutes 


Acti vi  fies 

As  an  introduction  to  Unit  E  and  to  encouraae  students  to  tai^*=  nart  in 
class  discusrion ,  the  followina  information  may  be  presented  to  the  class: 

Some  people  are  basically  outaoinq  and  prefer  to  he  in  the 
company  of  others  most  of  the  time.    They  enjoy  talkino  with 
people  and  are  never  at  a  loss  for  words.    They  may  even  find  it 
a  special  challenge  to  convince  others  to  see  things  their  way. 
Such  people  often  make  good  salespersons  and  qain  much  personal 
fulfillment  from  this  work.    Others  a*^e  not  so  socially  inclined 
and  prefer  to  be  alone  much  of  the  time,  or  oerhaps  in  the  company 
of  only  one  or  two  others.    These  people  are  usually  less  talka- 
tive, less  persuasive.    They  seldom  make  good  salesmen.    Many  of 
us  have  personalities  somewhere  between  these  two  rather 
extreme  types. 


Some  occupations  require  that  you  work  directly  with  other 
people  a  great  deal  of  the  time  while  other  occupations  allow 
infrequent  contact  with  others.    Some  occupations  also  require 
that  you  work  with  data,  things,  or  ideas.    Whether  you  are 
satisfied  with  a  career  will  depend,  in  Dart,  upon  whether  you 
are  well -suited  to  its  demands  for  working  with  people,  data, 
things,  ideas,  or  combinations  of  these  relationships. 


As  a  group  discussion  activity,  each  person  in  class  is  to  explain  why  he 
thinks  he  would  be  most  satisfied  in  an  occupation  which  calls  for  him  to 
work  in  one  of  the  following  categories: 

FREQUENT  CONTACT  WITH  PEOPLE  LITTLE  CONTACT  WITH  PEOPLE 


Working 

with 

DATA  only 

a. 

Working 

with 

DATA  only 

Working 

with 

DATA  &  THINGS 

b. 

Working 

with 

DATA  R  THINGS 

Working 

with 

DATA,  THINGS, &  IDEAS 

c. 

Working 

with 

DATA,  THINGS,  R  IDEAS 

Working 

with 

THINGS  h  IDEAS 

d. 

Working 

with 

THINGS  »  IDEAS 

Working 

only 

with  IDEAS 

e. 

Working 

only 

with  IDEAS 

Working 

only 

with  THINGS 

f. 

Working 

only 

with  THINGS 

After  completion  of  the  discussion,  students  are  to  complete  Form  #1  on 
the  following  page  which  can  be  duplicated  for  class  use. 
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Program  Goal  3.1  -  Unit  E 
Fonr  #1 


Working  Preferences 

Student's  Name   Date  

As  a  result  of  your  class  discussion  and  your  own  feelinas  about  yourself, 
do  you  think  that  you  would  enjoy  working  in  an  occupation  in  which  you  have 
freauent  contact  with  people  you  do  not  know?   .  .  . , 

Would  you  enjoy  working  in  an  occupation  in  which  you  work  with  ten  or 
more  people  on  a  regular  basis?  

Would  you  enjoy  working  in  an  occupation  in  which  you  v^ork  closely  only 
with  twc  or  three  other  People  on  a  reqular  basis?  _   

Would  you  enjoy  working  in  an  occupation  in  which  most  of  your  duties  and 
responsibilities  are  carried  out  alone?   . 

Indicate  by  writing  1  for  your  first  choice,  2  for  your  second  choice, 
etc.,  in  the  spaces  before  each  statement  concerning  working  relationships: 

  Working  with  data  only. 

  Working  with  data  and  things. 

  Working  with  data,  things,  and  ideas. 

  Working  with  things  and  ideas. 

  Working  only  with  ideas. 

  Working  only  with  things. 
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UNIT  F  -  P7TITMDES 


fstimated  Completion  Time  of  One  5C-?*inute  Period 


Activities 

1.  As  a  group,  students  are  to  complete  the  Attitudinal  Inventory  op  t^e 
following  oages  which  can  be  dupli edited  for  class  use.  '  Tn  nrenare  thp 
clfiss  for  this  activity,  the  followino  material  may  be  presented: 

Of  t-e  heainnino  and  vouno  v-'orkers  v/ho  los^  iobs,  by  far 
the  qreatPSt  cause  o^  the  iob  losses  is  their  lac^  of  an  attitude 
which  the  employer  feels  is  appronr i ate.    If  your  ov/n  values  are 
not  corr^patible  with  what  vour  'Employer  feels  is  importf^nt  to 
carryinq  out  your  occupational  responsibilities,  you  nrnbablv  v;on't 
have  a  job  very  long.    To  help  you  aooraise  vour  rvn  attitudes 
toward  other  people,  comnlete  the  additudinal  ir^ve^torv  provided. 

2.  Following  the  completion  of  this  inventory,  students  are  to  score  their 
own  forms.  A  brief  discussion  of  the  significance  of  these  inventories 
to  probable  success  on  the  job  may  be  beneficial. 

3.  To  dramatize  the  affect  of  workers'  attitudes  on  the  job,  the  followinq 
situation    may  be  presented  by  assigning  roles  to  individual  students: 

John  is  the  inanager  of  a  local  driv^e-in  hamburger  stand, 
Larry  has  been  working  for  John  in  the  eveninns  and  week- 
ends for  about  a  year.    Larry  has  learned  to  frv  hamburgers, 
make  malts  and  shakes,  take  orders,  make  change  rapidly, 
and  is  sometimes  left  in  charge  of  the  business.    Because  of 
an  increase  in  business,  John  d^^c^ded  to  hire  another  nart- 
time  boy  for  the  evenings.    Of  several  boys  who  applied  for 
the  job,  Pichard  was  hired.    During  the  interview,  John 
briefly  mentioned  some  of  the  duties  Pichard  v/ould  be 
expected  to  assume,  but  John  did  not  refer  to  the  necessary 
cleaning  up  which  required  about  half-an-hour  after  clos'inn 
each  night.    During  the  first  three  days  at  work,  Pichard 
performed  his  duties  well  but  left  all  the  cleaning  up  to 
Larry.    Larry  didn't  think  this  was  fair  and  mentioned  it  to 
John.    John  calls  Larry  aside  and  reouests  that  he  do  his 
share  of  the  cleaning,  but  Larry  feels  he  was  not  hired  to 
do  clean-up  work.  .  (Students  act  out  the  parts  and  either 
resolve  the  problem  or  Pichard  is  fired.) 
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Program  Goal  3.1  -  Unit  F 
Form  #1 


Attitudinal  Inventory 
Student's  Name   f^^^e  

This  inventory  is  designed  to  help  you  appraise  your  own  attitudes  toward 
others.    Perhaps  you  will  get  a  glimpse  of  yourself  as  others  see  you! 

Read  each  question  and  answer  honestly.    Write  the  number  that  represents 
your  answer  in  this  way:    5=def1n1tely  yes;  4:=mostly  yes;  3=undecided; 
2=mostly  no;  l==definitely  no. 

ANSWERS 

____  1.  Do  you  make  new  friends  easily? 
  2.  Do  you  refrain  from  being  a  complainer? 

  3.  Are  you  careful  not  to  interrupt  when  another  person  is  speakinq? 

  4.  Can  you  be  optimistic  when  others  around  you  are  depressed? 

  5.  Do  you  refrain  from  boasting  or  bragginq? 

  6.  Do  you  control  your  temper? 

  7.  Are  you  genuinely  interested  in  the  other  person's  point  of  view? 

  8.  Do  you  speak  well  of  your  employer  (if  employed)? 

  9.  Do  you  keep  the  same  friends  for  years? 

  10.  Do  you  feel  well  most  of  the  time? 

 n.  Do  you  use  proper  English? 

  12.  Do  you  keep  promises? 

  13.  Are  you  at  ease  with  the  opposite  sex? 

  14.  Do  you  have  good  table  manners? 

____  15.  Do  you  organize  your  work  and  keep  up  with  It? 


^Grady  Kimbrell  and  Ben  S.  Vineyard,  Succeeding  in  the  World  of  Work 
(Illinois:  McKntght  &  McKnIght  Publishing  Company,  197fT),  pp.  135-T17. 
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Attitudinal  Inventory  (Continued) 


ERIC 


16.  Do  you  get  along  well  with  your  parents? 

17.  Do  you  readily  admit  your  mistakes? 

18-  Can  you  be  a  leader  without  being  bossy? 

19.  Is  1t  easy  for  you  to  like  nearly  everyone? 

20.  Can  you  stick  to  a  tiresome  task  without  being  prodded? 

21.  Do  you  finish  each  task  you  begin? 

22.  Do  you  realize  your  weaknesses  and  attempt  to  correct  them? 

23.  Can  you  take  being  teased? 

24.  Do  you  avoid  feeling  sorry  for  yourself? 

25.  Are  you  courteous  to  your  fellow  workers  and  classmates? 

26.  Are  you  usually  well  groomed  and  neatly  dressed? 

27.  Are  you  a  good  loser? 

28.  Do  you  enjoy  a  joke  even  when  it  is  on  you? 

29.  Do  you  like  children? 

30.  Do  you  keep  your  own  room  in  good  order? 

31.  Are  you  aware  of  the  rules  of  etiquette? 

32.  Do  you  refrain  from  giving  alibis? 

33.  Are  you  tolerant  of  other  people's  beliefs? 

34.  Do  you  respect  the  opinions  of  your  parents? 

35.  Do  you  introduce  people  easily  and  correctly? 

36.  Do  you  refrain  from  pouting  when  things  go  differently  than 
you  would  like? 

37.  Are  you  a  good  listener? 

38.  Can  you  speak  before  a  group  without  feeling  self-conscious? 

39.  Do  you  like  to  attend  parties? 

40.  Are  you  the  kind  of  friend  you  expect  others  to  be? 

41.  Do  you  accept  compliments  and  gifts  graciously? 
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Attitudinal  Inventory  (Continued) 


 41.  Do  you  accept  compliments  and  gifts  graciously? 

 42.  Can  you  disagree  without  being  disagreeable? 

  43.  Do  you  like  to  give  parties? 

  44.  flre  you  on  time  for  social  engagements? 

  45.  Do  you  generally  speak  well  of  other  people? 

  46.    Oo  you  usually  take  criticism  without  being  resentful  or 

feeling  hurt? 

 47.    Are  you  careful  to  pay  back  all  loans,  however  small? 

  48.    Are  you  always  on  time  for  your  classes  in  school? 

  49.    Does  your  voice  usually  sound  cheerful? 

  50.    Do  you  work  well  with  those  you  dislike? 

51.    Do  yo'j  contribute  to  the  conversation  at  the  family  dinner 
table? 

  52.    Do  you  try  as  hard  to  get  along  well  with  your  family  as  with 

your  friends? 

  53.    Do  you  like  people  who  are  much  older  than  you? 

  54.    Are  you  pleasant  to  others  even  when  you  feel  out  of  sorts? 

  55.    Are  you  free  from  prejudices? 

There  are  55  questions;  a  perfect  score  would  be  275.    If  you  rate  from: 

250  -  275    You're  too  good  to  be  true. 

200  -  249   Your  attitude  toward  others  is  commendable. 

130  -  199   Your  attitude  needs  improvement  in  certain  areas. 

Below  150   You  need  a  general  overhauling! 
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UNIT  G  -  SUCCESS  MnTIVATION 


Estimated  Completion  Tifre  of  50  *^inutes 


Activities 

fif-  3  class  activity,  the  neanina  nf  success  notivation  a^^d  itc  relation- 
shin  10  present  school  activity  n^ay  be  discussed.    To  introducp  t^is 
subiAct,  the  followina  material  may  be  oresented  tn  the  clas^r 

Success  is  the  prooressivr  reaiizaticr       wo^tnwhile  o^a^-s. 
T^ose  who  orogressi vel y  realize  wor'^.hwh^le  ooa>i,  who  =^rp  success- 
r\n  ^  all  have  one  thira  i'^  comrricn-    a  desi rp  to  succeed  1    This  is 
the  one  n^ost  cont^on  characteristic  ?.r^cnq  the  mrst  succe^.^-.ful  you^n 
men  and  women  in  a  recent  survey.    The  denree  to  v/hich  vou  r*^e 
success  motivated  is  indicate^  oa'^tly  bv  t*^e  oradpc  »7ou  ^av^» 
attained  and  your  attendance  in  school.    T^^ese  al^o  have  special 
significance  when  considering  ;jossiMe  career  coals  bec=^usr  manv 
careers  reauire  years  of  post-hiqh  school  education.  However, 
unless  you  have  set  some  realistic,  worthwhile  aoals,  it  is  not 
likely  that  your  succfss  motivation  will  be  at  a  hiah  level.  If 
you  know  where  you  are  goinq,  you  have  a  bette»"  chance  of  oettina 
there;    Success  and  Qoal  settinq  are  denendent  unon  each  other. 
Unless  you  have  z^,t  some  anrrooriate  aoals,  you  will  not  lil^elv 
be  hiqhly  motivated--and  unless  you  ar':^  achieving  in  school, 
certain  goals  soon  become  unrealistic  for  vou. 

Upon  completion  of  the  discussion,  students  are  to  cornnleto  Form  ^]  , 
Success  Motivation,  on  naoe  77  which  can  be  duo! i rated  for  class  use. 

Students  are  to  discuss  the  advantages  of  accompl i shi na  certain  goals 
before  accomnl  •? shing  others.    This  activity  may  be  introduced  by 
presenting  the  following  material  to  the  group: 

The  education  you  desire  will  depend  upon  your  success 
motivation  in  school  and  yjur  career  anal.    The  education  you 
can  afford  financially  will  deoend  upon  certain  priorities.  The 
list  of  behavioral  activities  we  will  discuss  represents  goals 
which  require  decisions  of  priority  by  voung  neonle. 

PERSONAL  GOALS 

a.  Begin  full -time  work 

b.  Get  married 

c.  Rent  an  apartment 

d.  Buy  a  car 
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e.  Buy  a  home 

f,  Puv  furniture 

n.    Continue  ^our  education 
^,     Enter  rilitary  service 

-fter  corriletic^  of  t^e  discnsfion,  students  s^oul'-"  con^nietp  ^nm  ^?  ^ 
Personal  Goal s ,  on  pane  7^  which  can  be  duplicated  for  class  u^e. 
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Program  Goal  3.1  -  Unit  G 
7orv\  #1 


Success  Motivation 
Student's  Name    Date 


What  Is  your  overall  grade  average  in  school? 


Of  all  the  classes  you  hive  taken  in  school,  which  havp  Seen  your 
favorites,  and  what  grades  did  you  earn  in  them? 

CLASSES  GRADES 


Write  a  paragraph  explaining: 

1.  How  yo'j  will  know  when  you  have  become  successful. 

2.  How  motivated  you  are  to  succeed. 

3.  Whether,  how,  and  when  you  may  become  motivated  to  a  greater 

extent  than  you  are  now. 
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Program  Goal  3.1  -  Unit  G 
Form  *2 


Personal  Goals 

Student's  Name  Date 


As  a  result  of  the  class  discussion  and  your  own  feelings  about  your  oer- 
sonal  qoals,  list  the  following  eight  personal  goals  in  the  order  you  hope  to 
accomplish  them:    first,  second,  etc. 

1.  Begin  full-time  work  5.  Buy  a  home 

2.  Get  married  6.  Buy  furniture 

3.  Rent  an  apartment  7.  Continue  my  education 

4.  Buy  a  car  ^.  Enter  military  service 

YOUR  PRIORITIES 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Considering  the  list  of  priorities  which  you  have  .just  completed,  how  long 
do  you  feel  you  wish  to  delay  taking  full-time  employment?  

How  much  post-high  school  education  do  you  realistically  desire  and 
expect?     

How  much  will  this  education  cost  you?  


How  do  you  expect  to  pay  for  this  education? 
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PROGRAM  GOAL 
3.2  (E  and  G)    Identify  a  variety  of  possible 
career  choices  for  you  and  qroup  them  into 
occupational  clusters 


UNIT  A  "  OCCUPATIONAL  RELATIONSHIPS 
Estimated  Comoletiop  Time  of  25  Minutes 


Activi  ties 

Based  upon  what  class  members  have  learned  about  their  occupational 
interests,  their  values  and  lifestyle  aspirations,  and  their  aptitudes, 
students  are  to  list  at  least  four  unrelated  occupations  on  Form  #1, 
Occupational  Relationships,  (to  be  duplicated  from  the  following  page)and 
Tndicate  to  which  of  the  fifteen  occupational  clusters  each 
occupation  belongs . 

Students  are  to  identify  at  least  one  alternate  occupational  choice 
which  is  related  to  the  four  occupations  identified  first.    These  are 
also  to  be  listed  on  Form  #1. 
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Program  Goal  3.2  -  Unit  A 
Form  #1 


Occupational  Relationships 

Student's  Name   


List  at  least  four  unrelated  occupations  which  se  •>  considering 

your  interests,  values  and  lifestyle  aspirations,  .  udes.    Then  indicate 

which  of  the  fifteen  occupational  clusters  listed  at  the  bottom  of  the  page 
encompasses  each  occupation. 

OCCUPATIONS  OCCUPATIONAL  CLUSTERS 

1. 


2. 


3. 


4. 


5. 


Identify  at  least  one  alternate  occupational  choice  which  is  related  to  the 
ones  identified  above. 

RELATED  OCCUPATIONS 
1.   


2. 


3. 


4. 


5. 


OCCUPATIONAL  CLUSTERS 

A.  BUSINESS  AND  OFFICE  OCCUPATIONS 

B.  MARKETING  AND  DISTRIBUTION  OCCUPATIONS 

C.  COMMUNICATIONS  AND  MEDIA  OCCUPATIONS 

D.  CONSTRUCTION  OCCUPATIONS 

E.  MANUFACTURING  OCCUPATIONS 

F.  TRANSPORTATION  OCCUPATIONS 

G.  AGRI-BUSINESS  AND  NATURAL  RESOURCES  OCCUPATIONS 

H.  MARINE  SCIENCE  OCCUPATIONS 

I.  ENVIRONMENTAL  CONTROL  OCCUPATIONS 
J.  PUBLIC  SERVICES  OCCUPATIONS 

K.  HEALTH  OCCUPATIONS 

L.  HOSPITALITY  AND  RECREATION  OCCUPATIONS 

M.  PERSONAL  SERVICES  OCCUPATIONS 

N.  FINE  ARTS  AND  HUMANITIES  OCCUPATIONS 

0.  CONSUMER  AND  HOMEMAKING-RELATED  OCCUPATIONS 
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PROGRAM  GOALS 

3.2  (V)    Explore  the  current  and  emerqino  opportunities  for 
employment  in  your  present  assignment  and  for  advancement 
within  related  occupations 

3.3  (F)  Fxplpre  the  current  and  emerqinq  opportunities  for 
employment  in  selected  careers 

3.3  (G)    Explore  the  current  and  emerainq  opportunities  for 
employment  in  the  cluster  of  occupations  related  to  vour 
present  employment 


UNIT  ^  -  RESEARCHING  OPPORTUNITIES 
Estimated  Completion  Time  of  Two  5P-Minute  Periods 

Activities 

1.  Using  such  sources  as  the  Occupational  Outlook  Handbook,  Bulletins  from 
the  Department  of  Labor  and  the  Department  of  Human  Resources  Develop- 
ment, etc.,  students  are  to  research  the  current  and  emerqinq 
opportunities  for  employment  in  two  related  occupations  of  the  student's 
choice.    This  data  is  to  be  recorded  on  Form      ,  Current  and  Emerqinq 
Opportunities ,  which  may  be  duplicated  from  the  following  page  for 
class  use. 

2.  Students  are  to  delineate  current  and  emerging  opportunities  in  occupa- 
tions of  their  own  selection  by  preparing  a  large  bar  graph.    The  size  of 
the  cardboard  material  on  which  the  graph  is  to  be  drawn  will  determine 
how  many  students  can  take  part  in  this  activity  together. 

Al ternate  Activities 

3.  Students  are  to  interview  two  working  adults  in  each  of  two  selected  occu- 
pations to  determine  the  workers'  views  of  current  and  emerging  opportuni- 
ties for  employment  in  thei>  respective  fields.    This  data  is  to  be 
recorded  on  Form  #1    which  may  be  duplicated  from  the  following  page  for 
class  use. 

4.  Based  upon  the  data  collected  in  the  previous  activity,  each  student  is  to 
present  a  brief  oral  report,  using  the  chalkboard  to  illustrate  current 
and  emerging  opportunities  locally,  statewide,  and  nationally  in  the  occu- 
pations he  has  researched.    Current  opportunities  should  be  compared  with 
anticipated  needs  during  the  next  five  years. 
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Proqram  Goals  3.2  (V),  3.3  (E  and  G)  -  Unit  A 
Form  #1 


Current  and  Emerging  Opportunities 


Student *s  Name 


Date 


As  a  result  of  your  research  and  class  activities,  list  two  occupations 
in  which  you  are  Interested  and  indicate  wheth  he  opportunities  are  great 
or  limited  locally,  statewide,  and  national^v.  ,  indicate  whether  each 

occupation  will  require  a  growing  number  oi  work       during  the  next  five  years. 


(Name  of  first  occupationT 
Opportunities  locally  are: 

 ^Great 

 ^Average 

Limited 


Opportunities  elsewhere  In 
California  are: 

Great 


Average 


Limited 


Opportunities  elsewhere  in 
the  United  States  are: 

Great 


^Average 
Limited 


Opportunities  in  this  occupation 
seem  to  be: 


^Increasing 
Decreasing 


(Name  of  second  occupation) 
Opportunities  local Iv  are: 

 Great 

 ^Average " 

Limited 


Opportunities  elsewhere  in 
California  are: 


JSre  at 
Average 


Limited 


Opportunities  elsewhere  in 
the  United  States  are: 

Great 


J^veraqe 
Limited 


Opportunities  in  this  occupation 
seem  to  be: 

 ^Increasinq 


Decreasing 
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PROGRAM  GOALS 

3.3  (V)    Identify  the  educational  and  training 
requirements  of  your  present  employment  and 
compare  them  to  the  requirements  for  advance- 
ment within  related  occupations 

3.4  (E)  Identify  the  edur;^tiona1  and  training 
requirements  of  ^r^lortpH  ^ers 

3.4    (G)    Ideniiij  me  educational  and  training 
requirements  of  your  present  employment  and 
compare  these  to  the  educational  and  training 
requirements  of  other  careers 


UNIT  A  -  RESEARCHING  REOUIREMFNTS 
Estimated  Completion  Time  of  Two  BO-Minute  Periods 

Acti vi  ties 

1.  Using  such  sources  as  the  Occupational  Outlook  Handbook,  Bulletins  from 
the  Department  of  Labor  and  the  Department  of  Human  Resources  Development, 
etc.,  students  are  to  research  the  educational  and  training  reouirements 
of  the  occupations  selected.    This  data  is  to  he  recorded  on  Form  #1, 
Educational  and  Training  Reouirements^,  which  may  be  duplicated  from  the 
following  page  for  class  use. 

2.  Students  are  to  delineate  educational  and  training  reouirements  of  all 
occupations  researched  by  preparing  a  horizontal  bar  graph  on  a  large 
piece  of  cardboard.    Several  sections  of  cardboard  will  be  required  fo^ 
a  class  of  30,  with  four  to  six  students  working  on  each  section.  The 
sections  may  then  be  fastened  together  for  display. 

Alternate  Activities 

3.  Students  are  to  interview  two  working  adults  in  each  of  two  selected 
occupations  to  determine  the  workers'  views  of  the  educational  and 
training  requirements  of  their  respective  fields.    This  data  is  to  be 
recorded  on  Form  #1  which  may  be  duplicated  from  the  following  nage 
for  class  use. 

4.  Students  should  be  assigned  in  groups  of  three  or  four,  according  to 
related  occupational  interests,  in  order  to  present  a  series  of  short 
oanel  orese-ntations  and  discussions  concerning  the  educational  and 

•  training  requirements.  The  basis  for  the  panel  presentation  will  be  the 
information  recorded  as  a  result  of  students'  interviews  with  workers  in 
the  occupational  fields  which  interest  them. 
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Proqram  Goals  3.3  (V),  3.4  (E  and 
Form  P) 


Unit  A 


Educational  and  Traininq  Requirements 


Student's  Name 


Date 


Based  upon  your  research  and  your  class  activities,  list  two  occuoations 
in  which  you  are  interes'^^d  and  indicate  the  educational  and  traininq  require- 
ments for:    (1)  the  beginning  worker,  and  (2)  for  advancement  in  this 
occupation. 


(Name  of  first  occupation) 


IT^ame  of  second  occupation) 
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PROGRAM  GOALS 

3.4  (V)    Compare  the  educational  and  trainina 
renuirements  needed  for  advancement  within  occu- 
pational areas  related  to  your  present  assignment 
to  your  potential  for  success  in  them 

3.5  (E  and  G)    Compare  the  educational  and  training 
requirements  of  a  variety  of  careers  to  your 
potential  for  success  in  those  careers 


UNIT  A  -  CAREER  PROFILE  ANALYSIS 
Estimated  Completion  Time  of  One  50-Minute  Period 


Activities 

Determining  whether  a  career  goal  is  realistic  and  appropriate  for  a 
person  Is  an  individual  matter.    Rased  upon  the  information  and 
experiences  obtained  during  his  related  instruction  in  work  experience 
education,  each  student  is  to  complete  Form  #1 »  Career  Profile 
Analysi s ,  which  may  be  duplicated  from  the  following  page  for  class  use. 


Program  Goals  3.4  (V)  and  3.5  (E  and  G)  -  Unit  A 
Form  #1 


Career  Profile  Analysis. 
Student's  Name   Date 


Based  upor»  your  occupational  research,  class  activities,  and  the  informa- 
tion recorded  previously  on  the  forms  provided  for  students  included  in  this 
chapter,  complete  the  following  profile  information: 

A.  My  top  three  interest  areas  according  to  the  interest  inventory  were: 

1.  .  

2.  

3.  

B.  My  favorite  leisure-time  activities  and  hobbies  are: 

1.  .  

2.  

3.   


C.    My  top  five  values  are: 

1.   

2.   

3.  

4.   

5. 


D.    My  strongest  aptitudes  seem  to  be: 

1.   

2.  

3.   


E.    Occupational  skills  which  I  now  possess  or  am  interested  in  learning  are: 

1.   ,  — 

2.  

3.  

4.   ' 
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Career  Profile  Analysis  (Conf'nued) 


F.  I  prefer  to  work  with  (indicate  first,  second,  third  choice): 

 ^Large  numbers  of  people  that  I  do  not  know 

 More  than  ten  other  people  on  a  regular  basis 

Only  two  or  three  other  people  on  a  regular  Hasis 
 ^Alone  most  of  the  time 

G.  I  prefer  to  work  with: 

 ^Data  (information)  only 

 ^Data  and  things 

 ^Dsta,  things,  and  ideas 

 Things  and  ideas 

Ideas  only 
 ^Things  only 

H.  My  attitude  toward  people  seems  to  indicate  that  I  might  be  most  success- 
ful       .  (this  is  an  open-ended  question;  wrtte  whatever  you  feel  best 
completes  the  statement): 


I.    The  degree  to  which  I  am  success  motivated  would  probably  allow  for  SL'ccess 

in  such  occupations  as  >    ,  and 

 but  I  might  have  difficulty  sticking  it  out  to 

become  successful  in  such  occupations  as      or 


J.    The  two  occupations  which,  at  this  time,  seem  interesting  to  me  are 
 ,   and  ^  . 

K.    Some  of  i^v  personal  goals  are: 

1.  

2.  

3.  ^  

4.  

5. 
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Career  Profile  Analysis  (Continued) 


In  what  ways  are  your  personal  goals  compatible  with  the  two  occupa- 
tions yoj  listed  in  question  J? 


L.    The  ^erra-^d  for  workers  in  these  two  occupations  during  the  next  five  years 
appears  to  be: 


M.    Some      the  duties  antd  responsibilities  of  these  occupations  are: 


(N^TO  of  first  occupation) 


Begimirmg  salary  for  a  full- 
time  W)rfe€r  in  this  occupation 
is:  $  per  month. 


(Name  of  second  occupation) 


Beginning  salary  for  a  full- 
time  worker  in  this  occupation 
Is:    per  month. 


-88- 


EKLC 


1941 


Career  Profile  Analysis  (Continued) 


After  working  in  this  occupa- 
tion for  five  years,  the  best 
workers  earn  about 
$  per  month. 

N.    In  order  to  meet  the  educational 
tions  listed,  it  will  be  necessa 


After  working  in  this  occupa- 
tion  for  five  years,  the  best 
workers  earn  about 
 per  month. 

and  training  requirements  of  the  occupa- 
y  for  me  to: 


0.    Of  the  two  occupations  which  I  have  considered,  ^   tt—  

seems  like  the  best  choice  for  me.    I  feel  that  it  is  a  realistic, 
appropriate  goal  for  me:   yes  no 

If  it  is  not  a  good  choice,  I  think  t  would  like  to  have  more  informa- 
tion on  these  occupations: 

1.   

2.   
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UNIT  B  -  CHECK-UP  CONFFR^-  E 
Estimated  Completion  Time  of  One  50-Mlnute  Period 


Activities 

Each  student  is  to  arrange  for  a  conference  with  his  counselor  for  the 
purpose  of  discussing  whether  either  of  the  careers  he  researched  in 
Unit  A  for  program  goals  3.2  (V),  3.3  (E  and  G)  is  realistic  and 
appropriate  for  him. 

As  a  result  of  the  conference,  each  student  should  make  a  tentative 
career  decision  and  formulate  plans  for  working  toward  that  goal.  These 
plans  should  be  outlined  on  Form  #1,  Tentative  Decision  and  Educational 
Prescription,  which  may  be  duplicated  from  the  followi ng  page  for 
class  use. 
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Program  Goals  3.4  (V)  and  3.5  (E  and  G)  -  Unit  B 
Form  #1 


Tentative  Decision  and  Educational  Prescription 
Student's  Name  Date 


After  reviewing  with  my  counselor  all  pertinent  information  about  me,  and 
relating  it  to  the  data  researched  on  several  cwreers^  these  occupations  seem 
most  appropriate  and  realistic  for  me: 

1.  

Z.  ,  


As  a  result  of  discussion  with  my  counselor,  I  plan  to  enroll  in  the  following 
courses  while  still  in  high  school: 


After  completion  of  high  school,  I  plan  the  following  educational  program: 
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CHAPTFP  IV 


THE     GOAL     OF      INTEPPfPSONAL  RELATIONS 


GOAL  4.0    RELATE  IN  A  POSITIVE  MANNEP  TO  WORK  FXPEPIFMCE 
EDUCATION  SPONSORS,  TO  E^^PLOYERS  AND  THEIR 
EMPLOYEES,  AND  TO  THE  PUBLIC  SERVED 


PROGRAM  GOALS 

4.1  (E)    Demonstrate  understandinq  of  the  renuirements  for 
personal  grooming  and  dress  in  a  variety  of  work  environments 

4,1  (G)  Maintain  the  personal  qroominq  and  dress  renuir^d  1n 
your  present  work  environment 

4,1  (V)  Maintain  the  personal  qroominq  and  dress  renuired  in 
the  work  environment  of  a  selected  career 


UNIT  A  -  GROOMING  GAME 
Estimated  Completion  Time  of  One  50-Minute  Period 

Acti vi  ties 

1.    The  students  will  act  as  contestants  on  a  nuiz  show.    The  instructor  will 
divide  the  class  equally  into  two  teams:    Team  A  and  Team  B.    Each  team 
will  have  both  boys  and  qirls  as  participants.    ^r)9  student  will  he 
selected  to  act  as  scorekeeper  and  timekeeper.    A  score  card  is  provided 
on  page  94.    Should  this  result  in  uneven  numbers  in  the  teams,  the  jobs 
of  scorekeeper  and  timekeeper  can  be  divided  to  accommodate  two  students. 
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Using  a  format  similar  to  a  television  nuiz  show,  the  instructor,  as 
moderator,  will  qive  each  student  a  Question  to  answer.    Should  the 
student  fail  to  respond  correctly  within  30  seconds,  the  same  question 
will  be  qiven  to  the  corresnondi nq  student  on  the  onoositp  team.  Should 
this  student  fail  to  qive  the  correct  resoonse,  the  nuestion  will  he 
offered  to  the  next  student  on  the  first  team,  and  so  on.    T^^e  correct 
answer  earns  one  point  for  the  team.    Should  the  onnosite  team  challenqe 
an  answer  and  give  a  correct  response,  that  team  will  he  qiven  the  point. 
Should  they  fail  to  challenqe  correctly,  that  team  will  lose  one  point. 

The  team  with  the  most  points  at  the  end  of  the  question  period  will  ^^e 
declared  the  winner. 


Resources 


list  of  appropriate  ouestions  and  oossible  correct  answers  are  pro- 
vided on  pages  95-99. 

The  score  card  is  on  page  94. 

Stopwatch  or  timeclock 
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Score  Card  for  the  Groomi ng  Game 

TEAM  A  TFAM  B 

1.   21.    41.    1.    21.    &^ 

2.    22.    42.    2.    22.    42 

3.    23.    43.   3.    23.    43 

4.    24.    44.    4.    ?A.    U 

5.   25.    45.    5.    25.    45 

F.    26.    46.   6.    26.   46 

7.    27.    47.    7.   27.    47 

8.    28.    48.    8.    28.    48 

9.    29.    49.   9.    29.    49 

10.    30.    50.    10.    30.    50 

n.    31.    51.    11.    31.    51 

12.    32.    52.    12.    32.    52 

13.    33.    53.  _____  13.    33.    53 

14.    34.    54.    14.    34.    54 

15.    35.    55.    15.    35.    55 

16.    36.    56.    16.    36.    56 

17.    37.    57.    17.    37.    57 

18.    38.    58.    18.  38.   58 

19.    39.    59.    19.    39.    59 

20.  40.  60.  20.  40.  60 
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Questions  and  Answers  for  the  Groominq  Game 


QUESTION 


POSSIPLF  ANSWFR 


If  we  speak  of  physical  health, 
what  do  we  mean? 


2.  Does  physical  health  have  anything 
to  do  with  grooming?    If  so,  what? 

3.  Would  you  consider  a  daily  bath  or 
shower  a  part  of  maintaining 
physical  health? 

4.  If  you  were  compiling  a  list  of 
things  to  be  done  daily  for 
maintaining  physical  health,  name 
one  item  m  your  list. 

5.  Name  another. 

6.  Name  another. 

7.  Name  another. 
R.  Name  another. 
9.    Name  another. 

in.    Name  another. 

11.  There  are  four  different  types  of 
situations  for  which  a  person 
would  dress.    That  is,  four  differ- 
ent kinds  of  groominq.    Can  you 
name  one? 

12.  Name  another. 

13.  Name  another. 

14.  Name  another. 

15.  What  do  we  mean  by  appropriate 
dress? 


The  ability  to  care  for  and 
maintain  tne  human  body  in 
the  most  healthful  way. 

Yes.    To  he  wel 1-qroomed,  a 
person  5;hould  reflect  qood 
Physical  health. 

Yes.    Pody  cleanliness  is 
essential  to  qood  health  and 
groominq. 

5,       7,  8,  9,  10 

Any  of  the  following  acceptable: 


Wei  1 -rested 

Use  of  deodorant 

Brushed  teeth 

Clean  breath 

Clean  and  combed  hair 

Clean  complexion 

Clean  nails  and  hands 

Clean  shaven/neat  make-up 


n,  12,  13,  14 

Any  of  the  following  acceptable 

Dress  for  work 

Dress  for  nlay 

Dress  for  school 

Dress  for  social  activities 


15.    A  person  being  dressed  suitably 
for  what  he  is  doing. 
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Questions  and  Answers  (continued) 


16.    What  is  the  best  way  to 

determine  what  dress  is  appro- 
priate for  a  particular  job? 


17. 


18. 
19. 
20, 
21. 
22. 
23. 


24. 
25. 

26. 
27. 


There  are  certain  things  that  are 
appropriate  to  all  kinds  of  dress. 
If  you  were  compiling  a  list  of 
standards  for  determining  appro- 
priate dress,  name  one  of  the 
requirements  on  your  list. 

Name  another. 

Name  another. 

Name  another. 

Name  another. 

"Name  another. 

If  you  were  setting  up  a  schedule 
for  groominq  preparation,  what 
things  could  be  done  best  at 
night  in  getting  ready  for  the 
following  day?    Name  three  things. 


What  things  must  be  done  in  the 
morning? 

What  reasons  could  an  employer 
find  that  would  make  him  reluct- 
ant to  hire  a  man  with  long  hair 
or  a  beard? 

Which  job  situations  might  warrant 
mod  dress? 


What  do  you  feel  are  the  elements 
of  good  grooming  that  are  most 
neglected?  Why? 


16.  Fither  ask  the  employer  what 
he  desires  in  dress  or  observe 
other  emnloyees  and  see  how 
they  dress. 

17,  18,  19,  20,  21 ,  22 

Any  of  the  followina  acceptable: 

Clean  socks/stocki nqs 

Clean  underwear 

Clean  outer-wear/qarments 

neat  and  pressed 
^'hoes  polished  and  well -heeled 
Clothes  color-coordinated  and 

fashionable-figure  flattering 
Appropriate  ties  and  accessories 
Style 


23.  Insurinq  qarments  are  clean 
and  pressed 

Layinq  out  stockinqs,  underwear, 
etc. 

Shininq  shoes 

Color-coordinatinq  clothes 

24,  All  personal  grooming 


25,    For  safety  or  health  standards 
and  customer  attitudes 


26.  Fashion  designer,  clothinq 
salesman,  teacher,  dance 
instructor,  hair  dresser,  model 

27.  Clean  hands,  nails,  hair,  feet, 
body  odor,  clean  breath,  etc. 
(Answers  can  include  almost  any 
physical  health  or  grooming 
standard. ) 
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Questions  and  Answers  (continued) 


28.  What  type  of  occupation  would 
probably  be  associated  with  a 
business  suit? 

29.  What  tyoe  of  occupation  would 
nrobably  be  associated  with 

a  sport  jacket  and  tie? 

30.  What  type  of  occupation  would 
probably  be  associated  with 
skirt  and  blouse? 

31.  What  type  of  occupation  would 
probably  be  associated  with 
overalls  or  work  clothes? 

32.  What  type  of  occupation  would 
probably  be  associated  with  a 
uniform? 

33.  What  type  of  occupation  would 
probably  be  associated  with 
safety  aoparel? 

34.  Pick  two  (2)  aspects  of  grooming 
or  dress  that  are  essential  for 
each  of  the  following  occupations; 
(Fxample:    Farming  is  the  occupa- 
tion.   Two  a';pects  of  grooming 
and  dress  would  be  overalls  and 
hat ,  and  work  shoes . ) 

Baker  is  the  occupation. 


35.    Dairyman  is  the  occupation, 


36.    Fireman  is  the  occupation. 


37.    Librarian  is  the  occupation. 


38.    News  reporter  is  the  occupation. 


39.    Service  station  attendant  is  the 
occupation. 


28.  Banker,  undertaker,  priest, 
minister,  ^'aitre  de.  ,  office 
executive 

29.  Salesman,  teacher,  office 
executive 


30.    Student,  office  worker,  factory 
worker 


31.    Mechanic,  farmer,  carpenter 


32. 


33, 


34. 
35. 
36. 
37. 
38. 

39. 


Pilots,  steward  or  stewardess, 
military  service,  waitress, 
station  attendant,  police,  etc, 

Welder,  telephone  lineman, 
construction  worker,  etc. 


Clean  clothes,  white  apron, 
hat,  clean  hands  and  nails 

Overalls  or  work  clothes,  heavy 
work  shoes  or  boots 

Fireproof  and  waterproor  outer- 
wear, hard  hat,  boots 

Sport  shirt  and  slacks,  or 
skirt  and  blouse,  walking  shoes 

Sport  jacket,  tie,    dress  with 
minimum  of  accessories  or  ladies 
suit 

Uniform  and  cap,  work  shoes,  or 
work  clothes 
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Questions  and  Answers  (continu^ri^ 


40.  Waitress  is  the  occupation. 

41.  Nurseryman  is  the  occupation. 


42.  Maid  is  the  occupation. 

43.  Secretary  is  the  occupation. 


44.    Bank  teller  is  the  occupation. 


45.  Security  guard  is  the  occupation. 

46.  Saleswoman  in  a  department  store 
is  the  occupation. 


47,  Salesman  in  a  department  store 
is  the  occupation. 

48.  If  you  are  applying  for  a  job, 
what  is  the  most  suitable 
attire  to  wear? 


49.  If  you  are  a  very  tall  person, 
which  direction  should  the  lines 
of  your  clothing  emphasize? 

50.  Even  good  and  expensive  clothes 
can  look  tacky.    Name  at  least 
two  (2)  things  that  can  contri- 
bute  to  a  tacky  or  unkept  look. 


51.    For  what  kind  of  a  job  would 
goggles  be  used? 

52*    For  what  kind  of  a  job  would  a 
face  mask  be  used? 

53.    For  what  kind  of  a  job  would 
a  hair  net  be  used? 


40.  Uniform,  walkinq  shoes,  aoron 

41.  Uniform  or  work  clothes,  hats, 
oloves  and  boots 

4?.    Uniform,  aprnn,  and  can 

43.  Suit  or  skirt  and  blouse, 
hosiery 

44.  Suit  or  skirt  and  blouse, 
hosiery,  conservative  dress. 
Some  banks  furnish  uniforms  or 
smocks . 

45.  Uniform,  cap,  qun 

46.  Conservative  dress  or  smartly 
tailored  suit,  usually  fairly 
neutral  colors.    Hosiery,  shoes 
that  are  comfortable. 

47.  Sport  jacket  or  suit,  tie, 
shined  shoes 

4R.    Somethinq  busi ness-1 iVe  and 

generally  conservative.  Cloth 
should  be  neat,  clean,  and 
flattering. 

49.  Horizontal  or  the  width,  since 
it  would  tend  to  reduce  the 
emphasis  on  height. 

50.  Loose  threads 
Not  pressed 
Not  clean 

Poor  fit--not  form-flattering 

VIrong  color  combinations 

Not  flattering  style  or  colors 

51.  Grinder,  drill  press  operator 


52.  Welder 


53.    Waitress,  machine  operator 
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54.    For  what  kind  of  a  job  would 
a  breathinq  masl^  bp  uspd? 

For  what  H'nd  of  a  I'ob  would 
Qloves  be  used? 

For  what  kind  of  a  job  would 
a  rubber  apron  he  used? 

57.     For  what  kind  of  a  job  would 
a  hard  hat  be  used? 

5^.     For  what  kind  of  a  job  would 
hard  shoes  be  used? 

59.     If  you  wished  to  accent  your 
height  and  not  your  v/idth, 
which  way  should  the  stripes 
in  your  clothing  go? 

FO.    Why  should  qirls  not  wear 

curlers  when  out  of  the  house? 


54.  Palntpr,  diver 

55.  ^tppl  worl^pr,  Hardener,  etr. 
5f .     fhemi  St 

57.  Pridqe,  road,  and  buildinq 
construction 

58.  Construction  worker,  dairy  and 
farm  worker 

59.  Hp  and  down--not  horizontal 

60.  Hroominq  is  done  in  the  privacy 
of  one's  ^ome  and  not  in  public 
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UNIT  B  -  COSTING  A  MOPFL  WARDROPF 


Estimated  Completion  Time  of  One  5n-Minute  Period 


Activities 


The  students  will  develop  and  cost  a  model  wardrobe  of  aonropriate  dress 
and  accessories  suitable  for  us3  at  work,  at  school,  for  play,  and  for 
social  activities. 

The  instructor  will  divide  the  class  into  four  Qrouos  insurinq  that  both 
boys  and  girls  are  included  in  all  grouDS.    Hne  student  in  each  qrouD 
will  be  selected  to  act  as  a  recorder  for  bis  group.    Each  aroup  will  be 
assigned  one  of  the  following  grooming  topics: 


Each  group  will  compile  a  list  of  appropriate  dress,  including  accessories, 
for  both  boys  and  girls  for  the  grooming  topic  assigned  the  group.  Where 
possible,  the  lists  compiled  by  each  qrouD  will  have  colors styles ,  and 
fabrics  for  the  items  of  dress. 

The  items  on  the  lists  should  then  be  given  a  dollar  value. 

After  each  group  has  completed  its  list,  the  group  recorder  will  place 
the  group's  findings  on  the  chalkboard. 

The  class,  as  a  group,  will  then  pick  items  which  can  be  used  in  more 
than  one  type  of  grooming.    Together,  they  will  establish  a  model  wardrobe 
for  both  a  boy  and  a  girl. 

When  the  dollar  values  are  placed  on  the  items  of  clothing  and  totalled, 
the  students  will  have  some  idea  as  to  the  cost  of  a  wardrobe  for  both 
boys  and  girls. 


d. 


c. 


a. 
b. 


Approoriate  dress  for  work 

Appropriate  dress  for  school 

Appropriate  dress  for  play 

Appropriate  dress  for  social  activities 


Resources 


Fashion  magazines  for  both  men  and  women 


Local  newspaper  advertisements  for  clothing  prices  and  styles 


Mail-order  catalogues 
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UNIT      -  PANEL  PPfSEN'^^/^TION  W  GPQQMIMG 
tstimated  C'^rpletion  "^irrc^  ^^'^  ^wo  ?0-^'inute  Periods 


** :  l"^  vi  t"'  es 

A  panel  of  professionals,  such  as  office  r^anaqers  ,  store  r^anapprs ,  per- 
sonnel managers,  etc.,  selected  by  the  students,  will  maVe  a  class 
presentation  on  various  aroorrino  standards  acceptable  to  their  tyne  of 
business.    The  instructor  will  lay  the  groundwork  for  the  students  by 
discussing  techniaues  for  selectinq  resource  nersons  ,  letter-writing 
techniques  (an  excellent  tine  to  teach  the  business  letter),  and  tonic 
nuestions  to.  be  furnished  to  the  resource  person. 

The  instructor  will  divide  the  class  into  four  conimittees.    Fach  committee 
will  be  given  one  of  the  following  tonics: 

a.  Grooming  requirements  for  office  occupations 

b.  Grooming  renuir^ments  for  service  occuoations 

c.  Grooming  requirements  for  manufacturing  occupations 

d.  Grooming  requirements  for  retailing  occupations 

Students  in  each  committee  will  be  asked  to  compile  a  list  of  nuestions 
they  may  have  regarding  the  grooming  renuirements  for  their  given  tooic. 
The  list  should  also  include  nuestions  regarding  the  reasons  for  speci- 
fic types  of  grooming. 

The  students  will  also  compile  a  list  of  individuals  who  they  feel 
would  best  represent  their  tonic  professional Iv ,  such  as  personnel  mana- 
gers, store  or  department  managers,  etc. 

Each  committee  will  then  select  one  individual  from  its  list  of  pro- 
fessionals  to  invite  as  a  panelist  for  a  class  presentation. 

Each  committee  will  compose  a  letter  to  the  individual  selected  to 
Present  its  topic,  inviting  him  to  participate  with  the  others  in  a  panel 
presentation  to  the  class.    The  letter  should  include  some  of  the  nues- 
tions raised  by  the  committee  and  ask  the  speaker  to  comment  on  the 
nuestions  during  his  presentation. 

The  panel  presentation  should  be  scheduled  at  least  one  or  two  weeks  a^ter 
the  initial  planning  and  letter-writing  have  been  completed.    The  panel- 
ists should  be  given  seating  at  the  front  of  the  room  and  each  panelist 
should  be  given  sufficient  time  to  make  his  presentation. 
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A    uest-^pn  and  answer  period  should  be  nrovided  follov/ina  a11  o^  t*^e 

pr  .^-or^a^'  icns.    :t  should  be  made  clear  to  the  students  that  the  reouire- 

0^  croorina  are  based  on  the  occupation.    This  is  also  an 
excellent  time  for  the  students  to  exnlnre  the  reasons  behind  certain 
aroominq  requirements  that  rray  annear  to  be  uninoortant  or  unnecessary 
to  t^e  students. 


Pesources 


Tyoewrit'  a  books  or  other  sources  for  samoles  of  business  letters 
Comnunity  representatives  as  panelists 
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UNIT  D  -  EVALUATinN  0^  GPnOMING 
Fstinated  Comnletion  Tiyne  of  nne  Sn^MinutP  Period 


Activities 

The  students  will  be  evaluated  by  each  other  for  annropriate  aroomina  on 
the  basis  of  the  groomina  check-list.    In  Preparation  for  the  class 
period,  the  instructor  will  have  directed  each  student  to  come  to  class 
qroomed  for  his  particular  job,  or  in  the  case  of  no  .iob,  for  a  lob  he 
would  like  to  have. 

The  instructor  will  divide  the  class  into  six  qrouns.    Fach  qrouo  will 
act  as  an  evaluating  tearr  and  each  student  will  also  act  as  a  ?nodel . 
Groups  1  and  2  will  work  together,  as  will  Groups     and  4,  and 
Groups  5  and  6. 

As  each  student  of  Group  1  acts  as  a  model,  each  student  of  Groun  ? 
will  evaluate  his  grooming  by  using  Form  *1 ,  Grooming  Check  List  for  ^^en, 
on  page  104,  or  Form  ^2,  Grooming  Check  List  for  Women ,  pageHT^,  as 
appropriate.    Simultaneously,  the  students  of  Groups  3  and  5  will  also 
act  as  models  while  the  students  of  Groups  ^  and  ^  will  act  as  evalua- 
tors.    When  each  student  of  Grouns  1,  3,  and  5  have  been  evaluated,  the 
groups  will  switch  roles  with  their  partner  aroup  and  the  students  of 
Groups  2,  4,  and  6  will  be  evaluated  by  the  students  of  Rroups  1,  3,  and 
5  respectively- 

If  the  student  who  is  modelling  is  groomed  appropriately  for  his  .iob,  the 
student  evaluating  him  will  place  a  plus  (+)  mark  on  the  check  list  for 
those  areas  of  appropriate  grooming,  a  minus  (-)  mark  on  the  check  list 
for  those  areas  of  inappropriate  grooming,  and  a  zero  (0)  mark  on  the 
check  list  for  those  areas  which  are  not  applicable  to  the  student's 
grooming. 

After  a  student  has  completed  his  modelling  assignment,  he  will  be  given 
the  check  lists  by  the  evaluators  and  will  be  able  to  determine  how 
others  see  him.    Hopefully,  the  student  will  profit  from  the  evaluations 
and  strive  to  make  the  minus  marks,  plus  marks. 
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Program  Goal  4.1  *  Unit  D 
Form  ^1 


Grooni ng  Check  List  for  Men 


Student's  Name: 


Pate: 


HAIP 


D,  DRESS 


B.  FACE 


HANDS 


D.  FEET 


1-  Clean  hair? 

2,  Neatly  combed? 

3,  Trinmed? 

4,  Appropriate  length? 

5,  Dandruff? 

1.  Clean  shaven? 

2.  Neatly  trimmed  face 
hair? 

3.  Clear  complexion? 

1.  Nails  short  and  clean? 

2.  Hands  clean? 

3.  Rings  not  gaudy? 

1 .  Shoes 

a.  Harmonize  with  outfit? 

b.  Polished? 

c.  In  good  repair? 

d.  Appropriate  style? 
Hosiery 

a.  Harmonizing  color? 

b.  No  holes? 
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E,  CmTHING 
1. 


Is  student's  dress 
appropriate  for  his 
job? 


Clean  of  dirt  and 
spots? 

Not  frayed? 

All  buttons  sewed  on 
all  garments? 

Clothina  neatlv 
pressed? 


ACCESSORIES 


1 .  Tie  clean? 

2.  Tie  conservative 
color  and  style? 

3.  Tie  neatly  tied? 

^.    Handkerchief  clean? 


Totals: 


Plus  (+)  Marks 
Minus  (-)  Marks 
Zero  (0)  Marks 


I  
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Proqram  Goal  4.1  -  Unit  D 
Fom  n 


Grooming  Check  List  for  Women 


Student's  Name: 


Date 


B.  FACE 


C,  HANDS 


D.  FEET 


1 .  Clean  hair? 

2.  Neatly  arranged  in  simple  appropriate  style? 

3.  If  tinted,  are  dark  roots  showing? 
t.  No  dandruff? 

1.  Minimum  makeup  neatly  applied? 

2.  No  false  eyelashes? 

3.  No  heavy  mascara  or  eye  shadow? 

4.  Complexion  clear? 

5.  Eyeglasses  of  complementary  style? 

1.  Clean? 

2.  Nail  polish  neatly  applied 
and  not  chipped? 

3.  Nails  not  too  long? 

4.  Rings  not  gaudy? 

1.  Shoes  harmonize  with  outfit? 

2.  Shoes  In  good  repair  A  polished? 

3.  Heels  of  suitable  height? 

4.  Hosiery  free  of  runs  and  snags? 

5.  Hosiery  well -supported  without 
wrinkles? 
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Grooming  Check  List  for  Women  (Continued) 


DRESS 


1.  Is  student's  dress  appropriate  for  her  job? 

2.  Is  student's  dress  appropriate  for  her  age? 


CLOTHING 


1.  Suitable  support  undergarments? 

2.  Tailored  dress  or  suit? 

3.  Clothing  not  transparent? 

4.  Clean  of  dirt  and  spots? 

5.  Hemline  stylish  but  modest? 
6*  Hemline  in  good  repair? 

7.  Clothing  not  too  tight? 

8.  Clothing  not  too  loose? 

9.  Clothing  in  good  repair? 
10.  Clothing  neatly  pressed? 


G.  ACCESSORIES 


1.    Modest  use  of  jewelry? 

Z.    Matching  handbag  of  mediim^  size? 


Totals:     Plus  (+)  Marks 
Minus  (-)  Marks 
7ero  (0)  Marks 
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UNIT  B  -  PERSONAL  HAIR  CARF 


Estimated  Completion  Time  of  Two  50-^^inute  Periods  in  one  blocl^  of  time. 

It  is  recommended  that  if  this  block  of  time  cannot  be  arranaed  during  the 
school  day  that  other  arrangements  for  the  time  be  made  at  the  beqinninq  of 
the  school  day  or  during  the  evening. 


Actiyi  ties 

1.  The  instructor  will  invite  three  or  more  hair  stylists  tn  meet  with  the 
class;  at  least  one  of  these  stylists  to  be  a  male  who  stvles  men's  hair 
and  two  or  more  female  hair  stylists. 

The  purpose  of  this  exercise  is  to  utilize  professional  hair  stylists  to 
instruct  the  students  in  the  importance  of  prooer  styling  and  grooming  of 
Che  hair. 

2.  Pre-Assessment: 

All  class  members  receive  a  sheet  of  paper  containing  drawings  of  faces 
that  are  typical  of  those  illustrated  in  personal  groominq  instructions. 
These  are  provided  on  Form  #1  on  page  109. 

a.  Students  will  be  instructed  to  select  the  drawing  which  most 
closely  represents  their  facial  characteristics  by  placing 
an  "X"  under  that  drawing. 

b.  The  students  will  be  instructed  to  list  five  factors  they  should 
consider  when  they  style  and  groom  their  hair  to  complement  the 
rest  of  their  body,  as  well  as  their  personality,  to  qain  maxi- 
mum effectiveness  of  their  personal  assets. 

3.  The  class  will  meet  as  a  group  to  view  an  audio-visual  aid  that  relates 
to  the  importance  of  personal  grooming  when  seeking  employment.  Sugges- 
tions are  given  under  Resources  on  the  following  page. 

4.  The  instructor  will  have  organized  the  visiting  stylists  into  a  panel  to 
discuss  the  visual  aid  presentation,  as  well  as  personal  groomina  in 
general  and  care  of  the  hair  in  detail.    This  panel  presentation' will 
require  20-25  minutes. 
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5.  At  the  termination  of  the  panel  discussion,  thG  male  stylist  will  meet  in 
a  separate  room  with  the  boys  and  the  female  stylists  will  meet  with 
girls  enrolled  in  the  class. 

Through  prior  arrangement,  the  male  hair  stylist  will  self^ct  two  boys 
who  have  long  hair  anH  are  willing  to  have  it  styled  as  a  class  demon- 
stration.   During  the  demonstration  the  stylist  will  explain  what  he  is^ 
doing  and  why  this  is  appropriate.    This  will  help  to  develop  a  rationale 
for  boys  to  want  to  keep  their  hair  properly  groomed. 

Simultaneously,  the  female  stylists  each  select  a  girl  to  stvle  her  hair. 
The  girls  will  receive  a  complete  treatment,  from  cutting  and  stvlinq 
to  setting,  drying,  and  combina  out. 

6.  At  a  Dre-determined  time,  the  class  will  reconvene  as  one  group.  The 
students  will  model  their  "new  look"  while  each  stylist  comments  on  the 
strong  points  and  objectives  to  be  accomplished  with  each  hair  style. 

7.  Post-Assessment: 

After  completion  of  this  unit  of  instruction >  all  students  will  re- 
evaluate their  prior  decisions  on  the  pre-assessments .    The  pre-assessments , 
upon  return  to  the  students,  will  be  revised  with  any  desired  changes  to 
the  instrument  as  previously  completed  being  made. 

Upon  completion  of  this  unit  of  instruction,  each  student  should  have  a 
better  understanding  of  how  his  hair  can  be  styled  to  complement  his 
facial  characteristics,  body  physique,  and  his  personality. 


Resources 

1.  Audio-visual  aids  that  relate  to  personal  grooming: 

a.    Film:    Initial  Interviews    16  min.  color  (Calif.  Peace  Off.  Assoc.) 
.  b.    Film  strip:    Selling  Yourself  to  an  Employer    42  fr.  (McGraw-Hill) 

2.  Two  rooms,  one  for  boys  and  one  for  girls 

a.  Running  water  available  in  each  room 

b.  Two  hair  dryers  for  each  room  (Can  borrow  from  Girls  P.F.) 

c.  A  large-sized  mirror  in  each  room 

d.  A.C.  no  volt  electrical  outlets 

3.  The  hair  stylists  will  bring  their  own  professional  kits. 


Program  Goal  4.1  -  Unit  E 
Form  #1 


Matching  Mj^  Facial  Contours  with  Hair  Stv^i 


Student's  Name 


Date 


contours        ^^^^^  ^^^^  drawing  which  most  closely  resembles  your  facial 


The  Heart 


The  Diamond 


Pound 


Oblong 


Jhe  Triangle 


r 


vlll  tlw  -^?"  consider  when  you  style  and  oroom 

your  hair  that  will  complement  your  body  and  personality. 

1.   

y       ■     "  "  '  '  '  —      '  '  -  -  —    -    _   

2.  .  

3.  

4.   

5. 
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PROGRAM  GOALS 

4.2    (E)    Demonstrate  understanding  of  the  behaviors  and 
attitudes  appropriate  to  a  variety  of  work  environments 

4.2  (G)  Demonstrate  the  behaviors  and  attitudes  reouired 
in  your  present  work  environment 

4.2  (V)  Demonstrate  the  behaviors  and  attitudes  reouired 
in  the  work  environment  of  a  selected  career 


UNIT  A  -  DESIRABLE  ATTITUDES  AND  BEHAVIORS 
Estimated  Completion  Time  of  One  Sn-Minute  Period 


Activities 

1.  The  Instructor  will  give  a  brief  presentation  on  attitudes  and  behaviors 
which  generally  lead  to  job  success. 

2.  The  instructor  will  divide  the  class  equally  into  tv/o  groups:    Group  A 
and  Group  B.    Each  group  will  have  boys  and  girls  as  narticipants  and 
will  identify  attitudes  and  behaviors  in  writing  as  follows: 

GrouD  A:    Desirable  attitudes  and  behaviors  of  employee  toward 
employer 

Group  B:    Desirable  attitudes  and  behaviors  of  employee  toward 

publics  (customers,  co-workers,  others) 

3.  The  instructor  will  move  about  generating  discussion  within  groups. 

4.  The  groups  will  re-convene  as  one,  and  with  the  instructor  as  leader, 
will  distill  the  work  of  the  groups  in  identifying  common  desirable  atti- 
tudes and  behaviors,  compatible  attitudes  and  behaviors,  and  areas  of 
possible  conflicts. 

5.  A  student  recorder  will  compile,  on  the  blackboard,  a  master  list  of 
agreed-upon  desirable  attitudes  and  behaviors. 

6.  The  master  list  will  then  be  compared  to  Form  ^1,  pagelll.  List  of 
Desirable  Attitudes  and  Behaviors,  which  is  to  be  duplicated  for  student 
use  and  retention. 
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Program  Goal  4.2  -  Unit  A 
Form  #1 


List  of  Desirable  Attitudes  and  Behaviors 


1. 

Adaptabn  ity 

20. 

Initiative 

c . 

A1ertne<;s 

21. 

Interested 

3. 

Ambition 

22. 

Loyal ty 

4, 

23. 

Maturity 

S« 

Con*,  i  deration 

24. 

Neatness 

6. 

Cooperation 

25. 

Orderliness 

7. 

Courtesy 

26. 

Patience 

8. 

Dependability 

27. 

Persistence 

9. 

Economical 

28. 

Poise 

10. 

Effective  Speech 

29. 

Punctuality 

11. 

Efficient 

30. 

Self-Confidence 

12. 

Enthusiasm 

31. 

Sel  f-Contrf^l 

13. 

Even  Disposition 

32. 

Sense  of  Humor 

14.. 

Flexibility 

33. 

Sincerity 

15. 

Foresight 

34. 

Sociability 

16. 

Friendliness 

35. 

Sound  Mental  Health 

17. 

Good  Judgment 

36. 

Tact 

18. 

Honesty 

37. 

Willingness  to  Work 

19. 

Industry 

ERIC 
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•    UNIT  B  -  UNDERSTANDING  OTHERS 
Estimated  Completion  Time  of  One  Sn-Minute  Period 


Acti VI  ties 

1.  The  students  will  be  presented  a  lO-minute  "prejudicial"  lecture  by  the 
instructor  detailing  how  blue-eyed  people  are  superior  to  other  people. 
(Brown-eyed  instructorr>  should  be  brown-eyed  advocates;  qreen-eyed 
instructors  etc.).    The  instructor  should  nrepare  by  examinina 
"Areas  of  Superiority"  As  Documented  In  London  Scientific  Review,  naae  114, 
and  "Breakinq  the  American  Stereotypes,"  Time,  February  1^,  IQ^?. 

2.  The  instructor  should  emphasize  that  the  "facts"  being  presented  have 
been  "known"  for  years  but  have  only  recently  been  documented.  The 
"facts"  prove  superiority  1n  skills,  attitudes,  and  behaviors  which  lead 
to  success  1n  a  wide  range  of  learning  and  career  fields. 

3.  Once  the  "case"  has  been  presented,  the  blue-eyed  students  will  be  asked 
to  share  their  present  feelings  as  blue-eyed  people  in  regard  to  the 
impact  of  the  facts  on: 

a.  Their  self-esteem 

b.  Their  attitude  toward  others  in  the  class 

4.  The  other  students  in  the  class  will  then  be  asked  to  react  in  the  same 
manner  in  light  of  their  inferior  status. 

5.  The  instructor  will  now  facilitate  dialogue  among  the  entire  group  as  to 
how  these  "facts"  affect  present  and  future  relationships  among  people. 

6.  The  instructor  then  discloses  to  the  group  that  he  has  been  role-olayinq 
and  that  the  "facts"  are  not  really  facts. 

7.  The  concluding  message  of  the  instructor  should  emnhasize: 

a.  That  people  should  form  opinions  based  only  upon  solid  facts. 
What  is  the  source? 

b.  That  surface  characteristics  do  not  dictate  character  and 
personality  traits. 

c.  That  people  must  place  themselves  in  the  position  of  others  if 
they  are  truly  to  understand.    "Do  not  judge  another  man  until 
you  have  walked  a  mile  in  his  moccasins."    That  we  are  each 
unique  human  beings. 


EKLC 


(Caution:    The  entire  lesson  must  be  concluded  within  one  session  so 
that  students  do  not  leave  thinking  erroneously.  Also, 
students  should  be  reauested  not  to  disclose  their  "trin" 
to  others. ) 


Resources 

"Breaking  the  American  Stereotypes/'  Time,  February  14,  1972, 


-113- 


1^66 


"Areas  of  Superiority"  As  Documented  in  the 
London  Scientific  Peview* 


Physical  Attributes 

1 .  More  aqil i ty 

2.  More  strength  per  body  weight 

3.  Better  manual  dexterity 

4.  Faster  healing  of  wounds 

5.  Less  susceptibility  to  infection 

6.  Less  susceptibility  to  chronic  diseases 

7.  Live  lonqer 
R.  Etc. 

Mental  Attributes 

1.  Better  computational  ability 

2.  Better  fact  retention 

3.  More  capable  at  inductive  and  deductive  reasoning 

4.  Generally  higher  lO's 

5.  Etc. 

Personality  Traits 

More  adaptable,  cheerful,  efficient,  nature,  patient,  self-confident, 
and  willing  to  work  coupled  with  better  mental  health  and  sense  of 
humor. 


♦Note:    The  reference  is  not  factual.    The  instructor  should  embellish 
the  "findings"  and  provide  a  recent  date  of  publication. 
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UNIT  C  -  DESIGNING  AN  EMPLOYEE  EVALUATinN  FORM 
Estimated  Completion  Time  of  One  or  Two  50-Minute  Periods 


Activities 

1.  The  students  will  be  informed  that  employee?;:  are  generally  evaluated  in 
two  areas:    personal  characteristics  and  job  skills.    The  students  will 

be  presented  Form  #1,  paqe  116,  which  is  to  be  duplicated  for  student  use. 
List  of  Desirable  Attitudes  and  Behaviors.    They  will  be  asked  to  ind1- 
viduaTTy  designate  the  ten  they  consider  to  be  the  most  important. 

2.  The  students  will  rank  their  lists  of  ten,  giving  ten  points  to  the  most 
important,  nine  points  to  the  second  most  important,  etc.    A  weighted 
class  tally  will  be  taken,  and  the  group's  top  ten  will  be  listed  and 
ranked  from  most  important  to  least  important . 

3.  The  students  will  be  instructed  that  specific  job  skills  are  such 
things  as  ability  to  use  the  cash  register  or  ability  to  tune  up  an 
engine. 

4.  The  students  will  then  be  asked  to  list  5  specific  and  5  general  skills 
that  are  required  either  at  the  career  station  where  they  are  assigned 
or  In  the  career  areas  they  are  exploring. 

5.  The  students  will  be  Instructed  that  general  job  skills  are  such  things 
as  ability  to  talk  well  with  customers  or  the  ability  to  calculate 
accurately. 

6.  The  students  will  be  shown  samples  of  employee  evaluation  forms. 
Form  #2,  page  117,  Personality  Rating  Scale;  Form  #3,  oage  IIR,  Work 
Experience  Education  Program  Evaluation  Report  for  Student  Trainee;  and 
Form  #4,  page  119,  Employee  Progress  Report,  which  should  be  duplicated  for 
student  use. 

7.  An  evaluation  form  may  be  devised  for  use  in  the  work  experience  education 
program  based  upon  student  consensus  as  to  form  and  content. 


EKLC 
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Program  Goal  4.2  -  Unit  C 
Form  #1 


List  of  Desirable  Attitudes  and  Behaviors 


1. 

Adaptability 

20. 

Initiative 

2. 

Alertness 

21. 

Interested 

3. 

Ambition 

22. 

Loyalty 

4. 

Cheerfulness 

23. 

Maturity 

5. 

Consideration 

24. 

Neatness 

6. 

Cooperation 

25. 

Orderliness 

7. 

Courtesy 

26. 

Patience 

8. 

Dependabi 1 i  ty 

27. 

Persistence 

9. 

Economical 

28. 

Poise 

10. 

Effective  Speech 

29. 

Punctuality 

11 . 

Efficient 

30 

oc  1  1    uuii  1  1  ucnUc 

12. 

Enthusiasm 

31. 

Self -Control 

13. 

Even  Disposition 

32. 

Sense  of  Humor 

14. 

Flexibility 

33. 

Sincerity 

15. 

Foresight 

34. 

Sociability 

16. 

Friendliness 

35. 

Sound  Mental  Halth 

17. 

Good  Judgment 

36. 

Tact 

18. 

Honesty 

37. 

Willingness  to  Work 

19. 

Industry 
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Program  Goal  4.2  -  Unit  C 
Form  #2 


Personality  Rating  Scale 

'-t.udent's  Name 


TRAIT 

RATING  (Check) 

Excellent 

Good 

Average 

Poor 

Very  Poor 

r.niD  1  LI  on 

un  LriUb  i  a diTi 

r  u  re  5  1  y  F 1 L 

rr  icnui  iricoS 



rtciiLal   nca  1  uri 

noneb ty 

1  iiQUS  ury 

xriiLiaLiVe   vSe  1  T*S  LdrL  I  n9/ 

Loyalty 

Neatness 

Poise 

Punctuality 

Self-Control 

Sense  of  Humor 

Tact 

Willingness  to  Work 

1 

ERIC 
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Program  Goal  4.2  -  Unit  C 
Form  #3 

Work  Experience  Education  Program 
Evaluation  Report  for  Student  Trainee 

Student's  Name_^   Job  Title 

Period  Covered  by  ~-   

This  Report   .  to    Date  of  Report 


WORK  HABITS  AND  ATTITUDES 

1.  Shows  initiative;  is  a  self-starter  

2.  Responds  well  to  suggestions  

[mprovement 

Satisfactory 
Performance 

1  . 

9 

3.  Willingly  attends  to  "housekeeping  chores"  of  the  iob.. 

4.  Organizes  work  routines  efficiently  

c  • 

3. 

4. 

5.  Uses  good  judgement  in  performance  of  assianed  tasks 

6.  Is  interested  in  learning  new  procedures  and  job  in- 

5. 

fi. 

PUNCTUALITY  AND  ATTENDANPF 

7.    Is  ready  to  begin  work  at  the  assigned  time  

7. 

~  

8.    Is  regularly  present  for  work  as  scheduled  

8. 

9.    Notifies  employer  in  advance  of  absences  if  oossible 

9. 

DEPENDABILITY 

10.    Attends  to  duties  in  absence  of  supervision  

10. 

11.    Follows  written  and  oral  directions  in  performance  of 

1. 

12.    Assumes  responsibilities^  as  direrted-  rine^^  nn^^  "naee 
the  buck"  

O 

PERSONAL  APPEARANCE 

13.    Dresses  appropriately  for  work  done  

13. 

14.    !s  careful  about  persorsal  grooming  for  clean,  oeat 

A 

*♦  » 

EFFICIENCY  AND  QUALITY  OF  WORK 

15.    Completes  job  with  a  minimum  of  errors  

5. 

16.    Finishes  assigned  work  in  allotted  time   I 

6. 

17.    Holds  distractions  from  duties  to  a  minimum...  I 

7. 

RELATIONSHIPS  WITH  PEOPLE 

18.  Cooperates  and  works  effectively  with  other  employees..,.! 

19.  Is  courteous  and  mannerly  to  other  workers  and  the  publ  ic  I 

20.  Is  poised  and  self-confident   ? 

8. 

9. 

0. 

Wditional  Comments                                                                              . .  .    .  i 
Signature  of  Sponsor                                      Name  of  Firm  or  Wnrk  ^tati'nn 
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Program  Goal  4.2  -  Unit  C 
Form  #4 


Employee  Progress  Report 


Name  of  Student^ 

Emp 1 oye  r_  


Date 


^Supervisor 


1.  JOB  COMPETENCE:    How  well  does  this  student  meet  your  normal  standards  of 

performance? 

Very  Well   Average   Below  Average  

2.  PROGRESS  ON  THE  JOB:    Does  thij  student  show  evidence  of  satisfactory  qrowth' 

Yes   No  

3.  RELATIONS  WITH  OTHER  PEOPLE: 

a.  How  well  does  this  student 
respond  to  supervision? 

b.  How  well  does  this  student 
get  along  with  fellow  workers? 

How  well  does  this  student 
represent  your  company  in 
public  contact? 


Very  Well 

Average 

Below  Average 

4. 
5. 


ATTENDANCE ;    Is  student's  record  of  punctuality  and  reqularlty  satisfactory' 
Yes  No 


DEPENDABILITY:    How  well  does  student  accept  responsibility  and  follow 
Instructions? 
Very  well   Average   Below  Average  

6-    INITIATIVE;    Does  student  have  constructive  ideas?    Is  he  a  self-starter' 
Yes   No  

7.    APPEARANCE :    Does  this  student  meet  your  standards  of  grooming  for  this  iob? 
Yes   No  Conment: 


8.    GENERAL  COMMENTS; 


a.    Student  could  profit  from  suggestions  in  these  areas: 


b.    Student  appears  to  show  strength  In  these  areas: 


(use  back  for  additional  comments) 


Employer's  or  Supervisor's  Signature 
■119- 
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PROGRAM  GOALS 

4.3  (E)  Differentiate  between  various  consumer  publics  and  the 
kinds  of  services  they  reauirr? 

4.3    (G)    Identify  the  needs  of  the  oublics  served  in  your 
present  assignment 

.  4.3    (V)    Identify  the  needs  of  the  publics  served  in  the 
work  environment  of  a  selected  career 


UNIT  A  -  NEEnS  OF  THE  PUBLICS  SERVED 


Estimated  Completion  Time  of  One  BO-Minute  Period 


Activities 

The  students  will  identify  their  career  stations  and  the  needs  of  the 
publics  served.  The  word  "publics"  as  used  in  this  section  refers  to 
the  people  served. 

The  instructor  will  arrange  the  class  in  one  large  circle  to  achieve 
the  best  student  interaction.    The  instructor  will  go  around  the  circle 
and  ask  each  student  to  identify  his  job  to  the  class  and  to  state 
precisely  what  he  does,  his  responsibilities,  and  what  is  expected  of 
him  by  his  employer. 

After  each  student  has  responded,  the  instructor  will  then  go  around 
the  circle  again,  this  time  asking  each  student  to  identify  what  he 
feels  the  publics  served  expect  of  him  and  in  what  specific  ways  he  is 
meeting  those  public  needs. 

The  instructor  may  wish  to  appoint  one  student  to  tally  these  needs  on 
the  chalk  board. 

At  the  conclusion  of  the  individual  reports,  the  instructor  will  probably 
want  to  give  a  short  recapitulation  stressing  the  variety  of  jobs  and  the 
different  ways  of  meeting  the  needs  of  the  oublics  served. 
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UNIT  B  -  LISTING  THE  NEEDS  Of  PUBLICS  SFRVFD 


Estimated  Completion  Time  of  One  5C-^inute  Period 


/Activities 

The  students  will  attempt  to  compile  a  list  of  the  needs  of  the  publics 
served  in  at  least  four  different  types  of  work  environments. 

The  instructor  will  arrange  the  class  in  one  large  circle  to  achieve  the 
best  student  interaction. 

Each  student  will  be  given  a  copy  of  Form  ^1,  nage122y  List  of  Wo^rk^ 
Environments,  and  be  asked  to  list  on  the  form  what  he  thinks  are  the 
four  most  important  expectations  of  the  Public  for  each  of  the  type  of 
work  environments  given. 

The  instructor  will  go  around  the  circle  and  ask  each  student  to  recite 
his  findings  for  the  first  work  environment  (retailing).    The  instructor 
should  allow  for  sufficient  discussion  on  some  of  the  items  which  students 
might  Question  or  wish  to  further  exoand.    The  instructor  will  select  one 
student  to  tally  the  findings  of  the  students  on  the  chalk  board, 
separating  the  responses  for  each  type  of  work  environment  and  also  re- 
cording the  number  of  times  a  particular  response  is  repeated. 

The  instructor  will  then  ask  for  each  student  to  share  his  findings  for 
the  second  work  environment  (government),  and  the  results  will  be  tallied 
on  the  chalk  board. 

Tre  instructor  will  then  ask  for  each  student  to  share  his  findings  for 
the  third  work  environment  (office  occupations),  and  the  results  will  be 
tallied  on  the  chalk  board. 

The  instructor  will  then  ask  for  each  student  to  share  his  findings  for 
the  fourth  work  environment  (manufacturing),  and  the  results  will  be 
tallied  on  the  chalk  board. 

Finally,  the  results  of  all  of  the  needs  which  have  been  identified  on 
the  chalk  board  will  be  tallied  and  a  final  list  encompassing  all  of  the 
work  environments  will  be  compiled,  ranking  the  most  common  response 
first,  and  so  on. 
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Program  Goal  4.3  -  Unit  B 
Form  #1 


List  of  Work  Environments 


Student's  Name   Date 


Under  each  of  the  four  work  environments  listed  below,  identify  v/hat  you 
consider  to  be  the  most  important  expectations  of  the  public. 

'  ^    BJMklM.  ENVIRONMENT 

b. 
c. 
d, 

2.  GOVERNMENT  ENVIRONMENT 
a, 

i 

b. 
c. 
d. 

3.  OFFICE  OCCUPATIONS  ENVIRONMENT 
a. 

b. 
c. 
d. 

4.  f<ANUFACTURING  ENVIRONMENT 
a. 

b. 
c. 

r 
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UNIT  C  -  FIELD  SURVEY 
Estimated  Completion  Time  of  Three  SO-Minute  Periods 


Activi  ties 

The  students  will  conduct  a  field  survey  to  determine  the  needs  of  four 
different  types  of  Dublics  served.    To  prepare  them  for  the  activities, 
the  instructor  will  lead  a  short  orientation  period  in  which  fiold 
survey  technioues  are  discussed  with  the  class.    It  should  he  stressed 
that  the  students  must  obtain  permission  from  owners  or  managers  of  the 
different  locations  selected  prior  to  conducting  the  survey  on  their 
premises.    Also,  students  should  know  that  it  is  imperative  for  them  to 
identify  themselves  to  the  persons  to  be  interviewed. 

The  instructor  will  divide  the  class  into  four  groups: 

a.  a  retai 1 ing  group 

b.  a  civic  group  (local  government) 

c.  an  office  occupations  group 

d.  a  manufacturing  or  fabricating  grouo 

The  instructor  will  give  each  group  instructions  as  follows: 

a.    Retail ing  Group:    The  group  should  be  divided  into  teams  of  three 
students.    Each  team  is  to  ask  permission  of  a  large  retail  store 
or  shopping  center  of  their  choice  to  conduct  a  field  survey  to 
determine  the  needs  of  the  Publics  served  in  the  retailing  area. 
Using  Form  ^1  on  page  125,  Interview  Form  For  Retailing  Group, 
each  team  will  interview  not  less  than  ten  persons  shopping  the 
area  and  record  the  responses  of  the  persons  interviewed.  The 
survey  may  be  conducted  either  during  class  time  or  after  school. 
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Civic  Group:    The  group  vn  11  be  divided  into  teams  of  two  students. 
Each  team  will  select  one  of  the  offices  or  denartments  o^  the 
local  government  and  conduct  an  interview  with  not  less  than  five 
persons  in  that  office  or  department.    Hsinq  ^orm  ^2  on  paae  126, 
Interview  Form  For  Civic  Group,  the  students  will  record  the 
responses  of  the  persons  interviewed. 

Office  Occupations  Group:    T^^e  aroup  will  be  divided  into  teams  of 
two  students.    Each  team  will  select  a  minimum  of  three  different 
office  managers  to  determine  the  needs  of  the  publics  served.  I'sino 
Form  ^3  on  page  1 27  ,  Interview  Form  For  Offi cp  Occunations  Group ^ 
the  students  will  record  the  responses  of  the  persons  beina 
interviewed. 

d.    Manufacturing  or  Fabricating  Group:    The  group  will  be  divided  into 
teams  of  three  students.    Each  team  will  arranoe  interviews  with 
the  miinaqer  or  personnel  manaaer  nf       least  three  different  firms 
of  their  choice.    Using  Form        on  pr^^l2R,  Interview  Form  For 
Manufacturing  or  Fabricating  Group,  the  students  v/ill  record  the 
responses  of  the  persons  interviewed. 

After  all  of  the  interviews  have  taken  place  (prior  to  the  following 
related  group  meeting),  the  individual  groups  will  convene  during  class 
time  and  compile  their  information  into  a  final  report  for  their  group. 
One  student  from  each  group  should  be  selected  to  report  the  group's 
findings  to  the  class.    Also,  one  student  from  each  group  should  be 
selected  to  list  the  group's  findings  on  the  chalk  board. 


Note:    The  results  of  the  survey  are  freouently  of  interest  to  the 
store  owners  and  managers  and  as  a  gesture  of  goodwill  could 
be  made  available  to  them. 
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Program  Goal  4.3  -  Unit  C 
Form  #1 


Interview  Form  for  Retailing  Group 
Students'  Names:    Date 


Directions  to  Students :       Use  one  sheet  per  interview. 

Identify  yourself  to  the  person  beinq  interviewed. 
Try  to  record  the  exact  response. 


Is  person  being  interviewed  a  man  ,  a  woman  ? 

QUESTIONS: 

1.    What  words  would  you  use  to  describe  the  way  you  wish  to  be  treated  by 
the  employees  of  a  store  when  you  shop? 


2.    What  do  you  consider  to  be  the  most  important  attitude  or  behavior  on 
the  part  of  an  employee? 


3.    What  do  you  consider  to  be  the  most  negative  attitude  or  hehavior  an 
employee  can  exhibit? 


( 
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Program  Goal  4.3  -  Unit  C 
Form  *2 


Interview  Form  for  Civic  Group 

Students'  Names: 


Date; 


Directions  to  Students:       Use  one  sheet  per  intervie*^.. 

Identify  yourself  to  the  person  beinq  intprviewpd 
Try  to  record  the  exact  resnonse. 

Is  person  being  interviewed  a  man  ,  a  woman  ? 

QUESTIONS: 

1.    What  words  would  you  use  to  describe  the  way  vou  feel  the  persons  cominq 
into  your  office  wish  to  be  treated?  cummq 


2.    What  do  you  consider  to  be  the  most  imsortant  attiUde  or  behavior  on 
the  part  of  a  person  employed  in  this  office? 


3.    What  do  you  consider  to  be  the  most  neqative  attitude  or  behavior  an 
employee  can  exhibit? 
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Program  Goal  4.3  -  Unit  C 
Form  #3 


Interview  Fonri  for  Of f i ce  Occupations  Group 
Students'  Names:   Date: 


Directions  to  Students:       Use  one  sheet  per  interview. 

Identify  yourself  to  the  person  beinq  intervif^wed. 
Try  to  record  the  exact  responsps. 

Is  person  being  interviewed  a  man  ,  a  woman  ? 

QUESTIONS: 

1.    What  words  would  you  use  to  descrihe  the  wav  you  feel  the  persons  dealing 
with  your  office  wish  to  be  trpated? 


2-    What  do  you  consider  to  be  the  most  important  attitude  or  behavior  on 
the  part  of  a  person  employed  in  this  office? 


3.    What  do  you  consider  to  be  the  most  negative  attitude  or  hehavior  an 
employee  can  exhibit? 


4.    What  specific  personal  characteristics  do  you  look  for  when  hiring 
an  employee? 
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Program  Goal  4.3  -  Unit  C 
Fom  *4 


Interview  Form  for  ^*anufacturinq  Group 


^l^I:i:^i>^^  to  Students:       Use  one  sheet  per  interview. 

"Identify  yourself  to  the  person  beina  interviewed. 
Try  to  record  the  exact  responses. 

h  p^irson  being  interviewed  a  man  ,  a  woman  ? 

OUESTTONS: 

1.    What  words  would  you  use  to  de^r.Hbe  the  way  you  fe^l  the  persons  dealinq 
with  your  company  wish  to  be  treated? 


2.    What  do  you  consider  to  be  the  most  important  attitude  or  behavior  on 
the  part  of  a  person  employed  in  this  company? 


3.    What  do  you  consider  to  be  the  most  negative  attitude  or  behavior  an 
employee  can  exhibit? 


4.    What  specific  personal  characteristics  do  you  look  for  wh^n  hirv'na 
an  employee?  ^ 
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PROGRAM  GOALS 

^.A    (E)    Meet  the  needs  of  t^e  rubV^cs  served  as  vnu  are 
iziven  ooportuni ties  to  assume  adult  roles  and  rpsnonsibil  ities 
in  a  variety  of  v/ork  environments 

4.4  (G)  Meet  the  needs  of  the  publics  served  in  vour  nresent 
work  assiqnment 

4.4    (V)    Meet  the  nef.ds  of  the  publics  served  in  the  work 
environment  of  a  selected  career 


UNIT  A  -  THE  U^F  OF  FMPATHY 
Estimated  Completion  Time  of  One  S'^-Minute  Period 


Activities 

The  instructor  will  prepare  the  class  for  this  unit  by  definina  th^!  word 
"empathy"  as  the  imaginary  projection  of  one's  self  into  the  position  of 
another  person  and  reacting  and  feeling  as  that  Person  might.  Svmnathv 
is  the  sharing  of  feelings  with  another  person.    A  clasf;  discussion 
should  follow  stressing  the  differences  between  errnathy  and  sympathy, 
with  particular  emphasis  on  the  need  to  be  emoathic  in  situations  dealina 
with  other  people.    Through  role-pl eying,  the  students  will  react  to 
situations  calling  for  the  use  of  emnathy. 

Prior  to  class  time,  the  instructor  should  have  duplicated  the  role- 
playing  situations  described  on  Form  ^1  on  oage  131,  Form  P2  on  page  132 
and  Form  #3  on  page  133.     The  instructor  will  select  two  students  to 
role-play  the  situation  described  on  Form  ^1  and  ask  them  to  leave  the  room 
and  to  study  their  parts  separately.    While  they  are  out,  the  instructor 
will  then  read  both  situations  to  the  class  so  the  class  will  be  able  to 
follow  what  is  to  happen.    After  the  explanation,  the  instructor  will  ask 
the  two  students  to  return  to  the  room  and  will  set  the  stage  by  acting 
as  the  employer  anxious  to  resolve  personnel  difficulties.    The  two  dra- 
matists will  then  be  allowed  to  develop  and  play  out  the  situation.  The 
instructor  f.iust  be  alert  to  stop  the  play  when  the  purpose  has  been 
fulfilled.    Following  the  dramatization,  the  instructor  will  ask  the  class 
to  identify  the  areas  of  the  presentation  in  which  empathy  did,  or  did  not, 
bring  about  a  turn  in  events  and  resolve  the  difficulty. 
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The  instructor  will  then  select  two  more  students  to  role-olav  the 
second  situation  as  given  on  Form  ^2,    The  same  fnmat  as  used  ^or  the 
first  oresentation  will  be  utilized. 

The  instructor  will  then  select  two  '^ore  students  to  rnle-olay  the  ^hird 
Situation  as  qiven  or  Form  ^3.    Aqain,  the  oriqinal  "format  will  bp  used 
to  set  the  staqe  and  for  the  class  to  develon  a  nost-anal vsis  of  t^^e 
presentation. 
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Proqram  Goal  4.4  -  Unit  A 
Form  #1 


The  Role  of  JONES 

You  are  Jones  and  you  have  worked  in  the  sweater  deoartrnf-nt  fo-  manv 
years.    You  know  the  merchandise  forward  and  hack»^ard.    You  ^yr-r.    *-hr.  prices. 
You  have  waited  on  many  satisfied  cust  :-«iTier?  a'-'f'  -merv  of  them  c^^-  hack  to  yo' ■ 
for  advice  since  they  know  you  have        c  '  to  q- ve  thenr        -ici^^t  sweater 

they  are  lookinq  for.    You  know  you'    abr-  o?  ,  rnp  "ecwnmended  cleaninq 
processes  for  the  merchasndise ,  and  vmich  sweater  is  for  which  occasion.    A  new 
worker,  Lopez,  has  come  into  your  department.    You  find  that  after  two  or 
three  weeks,  the  new  worker  has  still  not  completely  mastered  all  of  the 
product  knowledge  regarding  the  sweaters,  is  freauentN  trving  to  let  the 
sweater  "sell  itself,"  and  is  also  trying  to  sell  the  wrong  tvne  of  sweatpr 
to  your  good  customers  of  many  years.    Your  store  has  a  nolicv  of  Giving  thp 
sales  person  a  salary,  but  also  a  percentage  of  all  sales  over  ^Unon.PP  per 
week.    You  have  consistently  gone  over  the  $l,nnn.nn  sales  nuota  and  conse- 
quently you  have  increased  your  income  greatly  by  the  extra  percentage.  The 
new  worker  feels  you  are  "sales  grabbing"  and  has  complained  to  the  manager. 
You  have  been  asked  to  come  to  the  office  and  help  to  straighten  out  this 
feeling  of  ill-will.    This  is  what  you  are  about  to  do. 


cut  here 


The  Role  of  LOPEZ 

You  are  Lopez.    You  have  just  started  on  your  new  joh.    You  are  in  the 
sweater  department.    You  are  paid  a  salary,  but  vou  are  also  given  an  addi- 
tional percentage  of  all  your  sales  over  $1,000.00  per  week.    Your  store  is 
quite  busy  and  you  can  make  your  quota  if  you  work  hard.    Others  in  the  depart- 
ment are  on  the  saire  set-up.    Jones  works  in  your  department  also.    You  think 
he  IS  taking  advantage  of  you  because  you  are  new  and  inexperienced.    He  is 
always  running  over  and  grabbing  your  customers,  ending  up  with  the  sale,  and 
also  building  up  his  quota.    As  a  result,  you  did  not  make  vour  ouota  for 
either  the  first  or  the  second  week.    Consequently,  vour  pay  check  was  lower 
than  it  should  be.    You  boss  also  notices  that  you  have  not  made  your  ouota 
and  you  are  asked  if  there  is  anything  wrong.    When  you  tell  him  what  the 
situation  is,  he  suggests  that  you  get  together  with  Jones  and  reach  some 
understanding.    This  is  what  you  are  about  to  do. 


ERIC 


■131- 


Program  Goal  4.4  -  Unit  A 
Fonp  ^2 


The  Role  of  JOHNSON 

^Your  name  1s  Johnson.    You  are  nast  middle-aoe  and  have  been  worHna  for 
the  Smith  Department  Store  for  many  years.    You  have  started  by  wori<ina  in 
stock  and  have  advanced  until  you  are  now  dpoartment  head.    You  have  run  the 
deoartment  to  your  likinq  and  have  based  your  decisions  on  your  past  experi- 
ence ard  "tricks-of-the-trade"  which  you  have  picked  up  during  the  years, 
You  have  graduated  from  high  school  but  havp  not  qone  on  to  colleqe.  Adams 
has  come  into  your  deoartment  to  work.    You  have  heard  that  Adams  was  hired 
by  Vr.  Smith  oersonally,  because  I'r.  Smith  Vnew  Adams  and  had  admired  Adams* 
work-    Adams  is  a  college  graduate,  a  major  in  merchandisino,  and  has  reallv 
new  and  novel  ideas  for  ret^i^ing•    You  feel  many  of  these  ideas  are  too 
radical  for  your  tastes  and  conseouently  you  do  not  out  them  into  practice. 
In  fact,  Adams  has  become  a  problem  because  you  are  sure  Adams  wants  your  ioh. 
Your  inability  to  get  along  with  Adams  has  made  the  department  suffer,  and 
Mr.  Smith  has  asked  both  of  you  Into  his  office  to  qet  things  straightened 
out.    He  has  made  It  known  that  someone  will  be  fired  if  agreement  cannot  he 
reached. 


cut  here 


The  Role  of  ADAMS 

Your  name  is  Adams.    You  have  been  out  of  colleae  for  over  a  year.  While 
in  school,  you  majored  in  merchandising  and  conseouently  are  really  abreast 
of  the  latest  methods  in  retailing.    You  are  sharn  in  your  knowledge,  have 
excellent  ideas,  and  want  to  put  them  into  practice.    You  are  currently  working 
for  the  Smith  Department  Store.    You  oot  the  job  because  you  knew  Mr.  Smith 
personally,  and  he  was  very  Impressed  with  your  work.    However,  you  are 
having  difficulty  In  ''taking-over."    The  company  has  a  very  strong  policy  of 
seniority  and  you  find  that  Johnson,  who  is  the  head  of  your  department,  is 
really  not  giving  you  much  of  a  chance  to  do  what  you  feel  is  necessarv. 
Johnson  is  getting  past  middle-age,  has  been  with  the  comnany  for  a  number  of 
years,  and  has  run  the  department  to  his  11  kino.    He  is  not  anxious  to  have  a 
young.  Inexperienced,  college  graduate  tell  him  what  to  do,  since  he  learned 
the  hard  way— by  exper1eiice--not  by  going  to  colleae.    You  are  ambitious  and 
want  Johnson's  job  because  you  feel  you  can  do  a  better  job  of  It  than  he  can. 
Because  of  your  personality  clashes,  the  sales  for  the  department  have  dropped 
considerably,  and  Mr.  Smith  has  asked  you  both  to  his  office  to  get  this  thing 
straightened  out.    If  no  agreement  can  be  reached,  he  has  made  it  known  that 
someone  will  be  fired. 
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Proarsm  Goal  4.4  -  Unit  A 
Form  *3 


The  Role  of  BAKER 


You  are  Balcer.    You  are  new  on  the  job.    You  have  worired  for  about  two 
weeks.    None  cf  the  other  employees  have  aiven  vou  much  heln.    In  fact,  most 
o*'  them  say  ver;   little  to  you,  and  you  have  to  find  out  thinos  for  vourself. 
This  rather  bothers  you.    You  feel  as  if  "your  best  f^riends  won't  tell  vou."' 
You  have  checked  your  breath,  you  have  checked  vour  oerspiration ,  you  have' 
checked  the  neatness  of  your  clothing  and  have  detennined  that  vou  are  well- 
qroomed.    You  wait  on  your  customers  as  best  you  cen,  hut  arp  qettinq  little 
satisfaction  out  of  the  job  because  your  fellow  workers  are  avoidinq  vou. 
You  have  not  been  makinq  your  sales  ouota  because  other  members  of  the  deoart- 
ment  seem  to  be  ganging  up  on  you  and  divide  the  customers  among  themselves, 
leaving  you  out.    You  must  do  something  for  vou  mav  not  keen  vour  iob  unless 
your  performance  record  improves.    You  suddenly  find  vourself  in  direct 
confrontation  with  Wilson,  the  supposed  ring-leader  of  the  others.  You 
decide  there  must  be  a  show-down. 


cut  here 


The  Role  of  WILSON 


You  are  Wilson.    Baker  has  been  hired  as  the  new  employee  in  your  depart- 
ment.   For  weeks,  you  and  the  other  members  of  the  department  have  been 
working  to  get  Mary  Davis  Into  vour  department.    Marv  is  a  nart  of  your 
"gang"  and  you  all  like  her.    However,  Raker  was  hired  because  of  better 
qualifications.    You  really  neither  like  nor  dislike  Raker.    You  resent  the 
fact  that  Baker  was  hired  for  your  department  instead  of  Mary  Davis  and  are 
determined  to  make  it  difficult  for  Raker  so  that  perhaps  he  will  be  trans- 
ferred and  then  Mary  Davis  could  get  the  job  after  all.    You  line  uo  all  the 
other  employees  of  the  "group"  and  decide  that  perhaps  by  cutting  Paker  out 
of  the  sales,  his  showing  will  be  so  poor  the  manaaement"  will  take  notice. 
You  also  decide  to  give  Baker  the  "cold  treatment,''  that  is.  not  being  parti- 
cularly friendly  to  him.    However,  you  now  notice  that  Paker  is  auite  con- 
cerned about  your  attitude  and  is  about  to  talk  to  you  in  hopes  of  findlna  out 
what  Is  happening.    This  Is  the  show-down. 
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UNIT  B  -  INAPPPOPC^IATt  REHAVinpS 


Estir:ated  Completion  Tine  of  ^ne  5?-^'irute  ^eriod 


Acti vT  ties 

Tbe  students  will  orally  list  inanDronriate  behaviors  and  cnnment  in 
writing  on  how  these  behaviors  affect  feVfow  enoloyees,  the  boss,  and 
t^e  customers.    The  instructor  will  asl^  students  to  orallv  name  as 
many  inanDronriate  behaviors  as  thev  can  for  as  many  different  wor^ 
environments  as  they  can  recall.    He  will  list  the  inanoronriate 
behavior's  on  the  chalk  board. 

When  at  least  15  or  20  inappropriate  behaviors  are  listed,  the  instruc- 
tor will  give  each  student  a  copy  of  Form  *1  on  naae  135,  Fffects  of 
Inappropriate  Behavior     The  students  will  be  asked  to  select  fvve 
inappropriate  behaviors  from  the  list  on  the  chalk  board  and  tc  describe 
the  effects  these  inappropriate  behaviors  v/ould  have  on  fellow  emoloyees, 
the  boss,  and  the  customer. 

When  the  students  have  completed  the  activity,  the  instructor  will  ask 
each  student  to  share  his  findinqs  with  the  class.    The  instructor 
should  allow  for  comment  and  additional  contributions  from  other  class 
members  as  the  recitations  proceed. 
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Program  Goal  4.4  -  Unit  B 
Form  #1 


Effects  of  Inappropriate  Behavior 
Student's  Name:   Date 


f  — 

EFFECT  ON 

BEHAVIOR 

FELLOW  EMPLOYEE 

BOSS 

CUSTOMER 
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UNIT  C  -  STUDENT  ESSAYS 


Estimated  Completion  Time  of  Onp  5n-Minute  Period 


Activities 

1.    The  students  will  select  a  topic  from  a  list  of  topics  provided  by  the 
instructor  and  will  write  an  expository  essay.    A  copy  of  Form  ^1  on 
paqe  137,  Essay  Topics,  should  be  duplicates  for  each  student, 

'2.    The  students  will  use  expository  form,  incorooratinq  the  development  of 
th^^  topic  sentence.    No  specific  number  of  v/ords  or  lenqth  should  be 
I'fc^Tred.    The  only  criteria  should  be  that  the  student  cover  his 
>.^Jbject  matter  thoroughly  and  citp  examples  v/here  apnropriate, 

3.    Students  should  be  made  aware  that  their  spellinq  and  s&ntence  struc- 
ture are  an  integral  part  of  the  assignment. 


EKLC 
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Program  Goal  4.4  -  Unit  C 
Form  ^^ 


gssay  Topics 

1.  What,  in  your  opinion,  are  the  real  reasons  most  employpas  are 
discharged?  ^ 

2.  How  should  an  employee  react  to  criticism  from  the  boss' 

3.  How  should  a  person  react  to  uncomfortable  situations  on  the  iob? 

4.  What,  in  your  opinion,  is  behind  making  excuses,  such  as,  being  late, 
doing  a  poor  job,  etc.,  and  how  should  they  be  handled? 

5.  Why  must  the  boss  set  work  rules  and  regulations  for  himself  and  his 
employees  and  adhere  to  them? 

6.  Differentiate  between  the  duties  and  responsibilities  of  an  employee. 

7.  Why  are  attitudes  and  behaviors  stressed  so  much  to  the  new  employee? 

R.    What  should  the  relationship  between  the  employer  and  the  employee  be. 
and  why?  *^  ' 

9.    How  can  a  job  help  the  individual  get  along  better  with  people?  Cite 
examples. 


10. 


Why  is  it  necessary  for  employees  to  think  about  consumer  expectations? 
Cite  examples  where  appropriate. 


ERIC 
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UNIT  D  >  TELEPHONF  TECHNIOUES 


Estimated  Completion  Time  of  One  BO-Mini.'te  Period 


Activities 

1.  Students  will  practice  the  proper  techniques  for  using  the  telephone 
in  a  business  situation. 

2.  The  instructor  will  contact  the  School  Consultant  of  the  Pacific  Tele- 
phone and  Telegraph  Company  or  of  the  appropriate  telephone  company  in 
the  area.    This  person  can  usually  be  contacted  through  the  local  tele- 
phone business  office.    The  consultant  will  Provide  telephone  trainers 
and  instructional  material  as  well  as  role-playinq  skits  for  prooer 
use  of  the  telephone. 

3.  Some  school  districts  have  their  own  telephone  trainer  and  materials 
which  are  available  through  the  audio-visual  department. 


Resources 


1.    Telephone  trainer  units  and  instructional  materials 
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UNIT  E  -  SKILL  PERFORMANCE  TESTS 


Estimated  Completion  Time  of  One  50-Minute  Period 


Activities 

The  students  will  be  given  skill  performance  tpsts. 

The  instructor  will  prepare  the  class  by  stating  that  meetinq  the  needs 
of  the  public  definitely  include  the  ability  to  perform  certain  skills 
such  as  spelling,  mathematics,  filing,  making  change,  etc. 

The  instructor  will  give  each  student  Form  *1  on  page  140,  Sample  Basic 
Skills  Test,  and  Form  *2  on  pages  141  and  142,  Samnle  Mathematics  Test, 
and  have  the  students  complete  the  forms. 

When  the  students  have  completed  the  forms,  the  instructor,  using  Form  #3 
on  page  143,  Answer  Sheet,  will  correct  the  tests  with  the  students. 

The  instructor  should  work  out  any  problems  thp  students  do  not  under- 
stand on  the  chalk  board.  If  a  student  has  a  pronounced  deficiency  in 
any  area,  he  should  be  given  additional  work  to  correct  that  deficiency. 
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Program  Goal  4.4  -  Unit  E 
Form  #1 


Sample  Basic  Skills  Test 


NUMBER  COMPARISON; 


50566110 
00321101" 
$1.66" 
477902" 
7000000" 


Instructions  -  put 
pair  of  numbers  or 
exactly  alike. 

_50566100 
_321101 00 
$11.6 
477902 
"  7000000 


an  X  on  thp  line  between  each 
values  if  they  are  not 


29334221 
651247fi3" 
674B932T 
99333" 
$1.21" 


_?9334/i21 
_fi5l32R31 
48923167 
93333 
$1.2 


B.    ARITHMETIC  TEST:       Instructions  -  Addition  and  Subtraction 


4-3 
6+R 
9+7 
4+8 
3+7 


SPELLING  TEST: 


FILING  TEST: 


18-12 
12+18 
11-3 
9+3 
13-5 


=  ( 
=  ( 
=  ( 
=  f 
=  ( 


) 


) 


Instructions  -  Each  word  in  this  test  is  spelled 
three  different  ways.    One  of  the  spell inas  is 
correct.    Place  the  number  at  the  head  of  the 
column  in  which  the  correctly  spelled  word  appears 
in  the  space  provided  at  the  left. 

1  2  3 


dissapeer 
accommodate 
equipped 
advertize 
occurred 


disappear 
a commodate 
eouipt 
advertis 
ocurred 


dissapDeare 
accomodate 
enuiped 
advertise 
ocurd 


Instructions  -  The  names  in  List  A  are  to  be  filed 
in  their  nroper  alphabet! cal~nr?er  with  the  names  in 
List  B.    You  will  do  this  by  placing  the  number  cor- 
responding to  the  name  in  List  A  in  the  proner  snacp 
in  List  B. 


List  A 

1.  Sarnes,  R.  L. 

2.  Smith,  T.  C. 

3.  Silway,  E.  W. 

4.  Samuels,  C.  N. 

5.  Story,  C.  V. 

6.  Selray,  N.  D. 


List  B 


(  ) 
Sanderson,  B.  C. 

(  ) 
Sells,  D.  R. 

(  ) 
Selma,  A.  X. 

(  -) 
Selver,  C.  N. 


Silver,  P.  J. 

(  ) 
SI  ewers,  T.  M. 

(  ) 
Smith,  R..  G. 

(  ) 

Smvthe,  T.  C. 
(  ) 
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Proqram  Goal  4.4  -  Unit  E 
Form  #2 


Sample  Mathematics  Test 

Student's  Nene:   Date: 

A.    How  much  money  do  you  have? 

35         $10.00  bins    28  Quarters   

63  S5.00  bills  q(i  Dimes 


97  ST. 00  bills    ?4  Nickels 

50         Half-dollars    37  Pennies 

Total  Amount: 


B.    If  you  have  $10.00  in  50$  pieces,  hnw  many  SOt  nieces  would  you  have? 


C.    If  a  customer  bought  $2.10  worth  of  ties,  U.HO  worth  of  hose,  <:6.5n 
worth  of  hankies  and  gave  you  $20.00,  how  much  change  would  vou  have 
to  give  the  customer  after  you  have  added  a  S%  sales  tax  to  the  total 
of  the  purchases? 

Amount  of  Change:  


n.    Subtract  and  then  add  the  figures  as  indicated? 

(a)       3,075.62  (b)       1,495.78  (c)  2,34n.7n 

-     249.83  -     624.39  -  472.82 

■»•     784.25  +     432.84  +  934.67 

E.    Add  these  figures  across  and  down.    Then  add  the  totals  across  and 

separately  add  the  totals  down.  If  you  are  correct,  the  final  answer  will 
be  the  same. 

2  6  1  5  4  1  8  9  = 
4        1        7        1        4        6        8        P  = 

3  1  5  0  3  2  1  0  = 
22467142  = 
1        8       2        7        9        1        5        5  = 
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Sample  Mathematics  Test  (Continued) 


F.    Arrange  the  following  numbers  in  order  with  the  smallest  number  first, 
the  largest  number  last: 


120.3 
400.2 
119.2 
1 .100 
.4000 
1 .060 
43578 
9.459 
23.40 
1 .090 
670.9 
23009 
54.87 
457.1 
213.4 
.0090 
.5678 
5.678 
30985 
4.508 

i  6.309 

.0001 
90.90 
1.000 
5.600 
3.567 
856.1 
.0348 
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Program  Goal  4.4  -  Unit  E 
Form  #3 


Answer  Sheet 


Sample  Basic  Skills  Test 
A.    Number  Comparison: 


50566110 
00321101 
$1.66 

29334221 


X 
X 
X 
X 


50566100 
32110inn 
$11.6 
29334421 


65124793 
F7AR9321 
99333 
$1.21 


X 
X 
X 
X 


6f;i  32931 
A8923167 
93333 
$1.2 


B.    Arithmetic  Test: 


4-3 
6+R 
9+7 
4+8 
3+7 


1 

14 
16 
12 
10 


18-12 
12+18 
11-3 
9+3 
13-5 


6 

30 
R 

1? 
8 


D. 


Spelling  Test: 

Disappear,  accommodate,  equipped,  advertise,  occurred 
Filing  Test: 


(    4  ) 
Sanderson,  B.  C. 

(    1  ) 
Sells,  D.  R. 

(  ) 
Selma,  A.  X. 

Sample  Mathematics  Test 


(    6  ) 
Selver,  C.  N. 

(  ) 
Silver,  P.  J. 

'   (    3  ) 
SI  ewers ,  T.  M. 


(  ) 
Smith,  R.  G. 

(  2  ) 
Smythe,  T.  C 

(    5  ) 


A. 

$10 

$350.00 

25t  = 

$7.  no 

$5 

315.00 

lOi  = 

9.60 

$1 

97.00 

5*  = 

1 .20 

50*  = 

25.00 

U  = 

.37 

Total : 

$805.17 

B. 

20 

C. 

$5.93 

0. 

(a)    3,610.04  (b) 

1 ,303.23 

(c)  2,802 

:.55 

E. 

Across: 

36,  37, 

15, 

28,  38,  Total  154 

Down: 

12,  18, 

19, 

19,  27, 

11,  26,  22, 

Total  154 

F. 

.0001 

1.060 

5.678 

119.2 

856.1 

.0090 

1.090 

6.309 

120.3 

23009. 

.0348 

1.100 

9.459 

213.4 

30985. 

.4000 

3.567 

23.40 

400.2 

43578. 

.5678 

4.508 

54.87 

457.1 

1.000 

5.600 

90.90 

670.9 

CH/iPTFP  V 


THF     GOAL     OF  APPLICATION 


GOAL  5.0    IDENTIFY  WITH,  AND  PARTICIPATE  IN,  ADULT  ROLFS 
AND  RESPONSIBILITIES  IN  THE  WORLD  OF  WORK 


PROGRAM  COALS 

5.1  (E)  Demonstrate  knowledae  of  emplo.vment  procpdures  and 
practices  required  for  job  olacpmpnt 

5.1  (G  and  V)  Apply  knowledge  of  emplo.yment  procpdures  and 
practices  reouired  for  job  placement 


UNIT  A  -  E^^PLnYEE  SELECTION  RY  INTERVIEWS 
Estimated  Completion  Time  of  One  SO-Minute  Period 


A'^cti  VI  ti  es 

1.  Prior  to  the  class  meeting,  the  instructor  v/ill  select  five  students  to 
role  play  "Job  Applicants"  who  are  anolyinq  for  positions  in  the  sales 
training  program.    A  copy  of  the  applicant  descrintions ,  Form  ^1  on 
page  146,  will  be  supplied  to  each  student. 

It  is  important  that  the  "job  applicants"  be  instructed  to  portray 
the  person  they  represent  as  accurately  as  possible.    This  is  necessary 
if  the  activity  is  to  illustrate  the  various  characteristics  of  aonlicarts 
who  are  considered  for  positions  in  business  and  industry. 

2.  An  experienced  Applicant  Interviewer  from  the  Sales  Department  of  a  local 
business  or  industry  is  invited  to  meet  with  the  class.    Ke  will  make  a 
brief  presentation  on  interviews  and  interview  techniaues. 
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After  his  presentation,  He  vvill  interview  five  "annlicants"  who  are  role 
playing  as  candidates  for  a  position  in  the  Sales  Traininn  Proqram  that 
is  beinq  expanded       his  emolover. 

Upon  comoletlon  of  the  in^erviev/s,  the  interviewer  will  discuss  the 
stronq  and  weak  points  of  each  annlicant.    He  will  then  select  two  appli- 
cants for  referral  to  t^e  Sales  Penartr-ent  of  his  firm  for  aclditional 
information  about  the  trainino  orcqram  and  for  consultations  with  personnel 
in  that  department. 
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Program  Goal  5.1  -  Unit  A 
Form  #1 


Employee  Selection  by  Interview 


You  are  to  play  the  role  as  you  read  the  description  of  the  person  who  is  being 
portrayed.    The  success  of  this  unit  of  instruction  will  be  determined  by  how 
well  the  audience  can  visualize  the  person  you  represent.    You  may  need  to  men- 
tion that  you  never  had  time  to  get  dressed  up,  while  another  applicant  miqht 
say  she  did  go  home  and  get  her  best  party  dress,  etc.    Each  applicant  will 
want  to  bring  out  every  thing  that  is  mentioned  that  pertains  to  his  back- 
ground as  he  portrays  the  role  of  the  applicant. 

Mary  Jones-^Age  18--high  school  graduate--average  grades--engaqed--needs  money 
to  set  up  housekeeping--has  no  car  but  girlfriend  that  now  works  for  company 
will  provide  transportation—when  in  school  auite  active  in  student  sDorts  and 
government--no  behavior  problems  with  authori ties--attendance  at  school 
averaqe--no  previous  work  experience--is  neat  and  well-groomed--pleasing  ner- 
sonali ty--quick  smile  and  bright  eyes— intelligence  above  average--speaks 
clearly  and  sincerely. 

Bob  King— Age  19— left  high  school  to  enlist  in  Army-^obtained  G.E.D.-- 
convicted  of  A.W.O.L.  so  received  a  General  Discharge  from  Army--high  school 
courses  mostly  in  the  technical  area-^some  problems  with  school  authorities 
regarding  cutting  and  smoking--good  ^ootball  player--well -li ked  by  his  peers-- 
well-groomed— appears  sincere  about  v/orking--does  not  show  further  interest  in 
school ing--wants  money  to  support  car— lives  at  home--well -taken  care  of. 

Manuel  Gon2ales--Aqe  19— graduated  from  high  school--college  prep  courses-- 
better  than  average  grades^-excellent  in  sports—has  invitation  from  two  state 
colleges  for  football  scholarship— no  behavioral  problems  in  record-- 
attendance  at  school  excel lent--teacher  recommendations  qood--has  car--father 
is  a  wholesale  representative  for  general  area— family  life  above  average-- 
mother  president  of  P. T. A. --father  and  son  both  active  in  scouts  and  church- 
claims  he  is  looking  for  a  company  that  will  give  him  a  solid  future--wants 
work  now  to  relieve  family  of  his  burden--poor  eyes  make  him  ineligible  for 
service. 

Ooe  Smi th--Graduate  of  high  school --average  grades— 1/2  year  Junior  College 
then  Navy--honorable  discharge--excellent  prior  work  experience--age  20-- 
engaged— claims  to  be  looking  for  good  future  and  feels  he  can  really  learn 
the  business  if  given  the  proper  training— suspended  twice  for  smoking  and 
once  for  being  intoxicated  at  a  school  dance--girlfriend  is  lR--marriage  plans 
as  soon  as  he  can  locate  a  good  ,iob— has  car— well -groomed--bites  f ingernails-- 
wants  three  kids— doesn't  v/ant  night  work  so  he  can  attend  night  school. 

Betty  Kelly— Age  19— not  graduated  from  hiqh  school  but  plans  on  returninq  to 
niqht  school  to  get  diploma— no  record  of  any  difficulties  with  authorities- 
grades  better  than  average--has  worked  as  waitress  and  sales  girl --both 
businesses  highly  recommend  her— very  punctual  and  attenti ve--learns  nuicklv-- 
gets  along  with  customers  well—has  steady  who  worked  in  filling  station  while 
attending  Junior  College— school  record  shows  no  extra-curricular  activities-- 
courses  mostly  business  subjects— slightly  overdone  on  the  dress  and  makeup-- 
attitude  appear'S  sincere--needs  work  so  she  can  leave  home  and  rent  an  apartment. 
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PPOGPAM  GOALS 

5.2    (F,  n,  and  V)    Understand  the  rule^,  renul a ti ons  , 
procedures,  and  practices  relatrd  to  errmlovee  waoes  ,  waqe 
deductions,  benefits,  ;ind  working  conditions 


UNIT  A  -  SHOTGUM  niiF^TIONINn 


Estimated  Completion  Time  of  '^ne  5^-^-^inute  Period 


Activities 

1.  The  instructor  invites  ^-5  young  adults  from  a  variety  of  career  stations 
who  were  previously  enrolled  in  work  experience  education  and  are  still 
locally  employed  to  meet  with  the  related  class.    The  nurnose  of  this 
activity  is  to  enable  high  school  youth  to  nuestion  a  youna  worker  about 
various  aspects  of  his  employment  that  relate  to  these  program  goals. 

2.  One  of  the  young  adults  will  be  seated  in  the  front  of  the  room  facinn 
the  related  class  enrollees.    Five  students  are  selected  from  the  class 
and  are  seated,  with  their  backs  to  the  class,  in  a  semi-circle  facing 
the  young  employee.    From  this  Position,  the  students  will  direct  short, 
concise  nuestions  to  the  visitina  emnloyee. 

Questions  should  not  be  long  and  drawnout  but  short  and  to  the  point. 
Questions  will  pertain  to  the  many  aspects  of  employment. 

If  a  question  is  asked  that  the  young  adult  cannot  answer  or  wishes  not 
to  answer  he  should  be  advised  to  say,  "I'm  sorry,  I  cannot  answer  that 
question."    Such  questions,  or  others  requesting  the  same  information, 
should  not  be  asked  again.    If  an  employee  is  asked  how  much  he  makes,  he 
should  be  instructed  to  say  "The  beginning  entry  level  wane  is  between 
S  and  $ 


3.    The  questioning  period  will  usually  last  from  R  to  10  minutes  for  each 
employed  young  adult.    Students  who  are  askinq  the  questions  will  take 
turns.    Upon  completion  of  the  questioning  period,  the  young  adult  will  he 
replaced  by  another,  and  five  different  students  are  selected  to  question 
that  person.    This  system  continues  until  all  emnlc^yees  have  been  questioned. 
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4.    After  the  question  and  answer  sessions,  the  younq  adults  should  all  be 

brought  forward  to  appear  before  the  class  at  one  time.    This  will  provide 
an  opportunity  for  them  to  make  statements  concerninq  emplo.yment^  school, 
or  previous  work  experience  education  experiences.    An  opportunitv  is  also 
provided  for  the  instructor  to  have  all  ouests  in  front  o^  the  room  when 
summarizing  the  day  s  learning  activities. 

Resources 

The  variety  and  number  of  Questions  that  can  he  asked  bv  the  students  is 
endless.    The  following  examples  illustrate  typical  Questions: 

1.  Do  you  punch  a  time  clock? 

2.  Can  you  smoke  at  work? 

3.  What  do  you  like  best  about  your  work? 

4.  How  long  are  your  lunch  periods? 

5.  Do  you  get  to  have  coffee  breaks? 

6.  Where  do  you  go  during  your  coffee  breaks? 

7.  i)o  you  get  a  paid  vacation? 

R.  Do  employees  at  your  place  of  employment  have  a  credit  union? 

9.  What  fringe  benefits  does  your  company  provide? 

10.  How  often  are  you  oaid? 

11.  Do  you  like  your  supervisor? 

12.  Are  other  employees  friendly? 

13.  How  often  are  you  evaluated  by  your  supervisor? 

14.  Do  you  have  any  social  friends  where  you  work? 

15.  What  kind  of  clothes  do  you  wear  at  work? 
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i'^I  i  -  INTERVIEWING  AN  E^PLOYFR 
EstirriateH  Comnletion  Time  o'^  npp  ^^^eriod 


Activities 

1.  The  instructor  will  have  employer  representatives  of  medium  to  larqe  si^e 
companies  to  appear  before  the  related  class.    Work  experience  education 
enrol  lees  will  have  an  opportunity  to  as!^  Questions  thev  minht  think  of 
but  be  afraid  to  ask  durinq  an  emDlovment  interview. 

2.  The  three  employer  representatives  will  be  seated  facinq  the  class. 

Four  enrollees  will  sit  half-facinq  the  employers  in  position  to  the  sides 

of  the  room  where  they  can  face  the  employers  to  ask  Questions,  yet  not 

have  their  full  back  toward  the  class. 

A  list  of  questions,  Form  ^1  on  paae  15n,  will  be  provided  for  each 
student.    He  will  use  this  list  as  a  source  of  ouestions  to  ask  the  em- 
ployer representatives.    A  copy  of  the  list  of  ouestions  will  be 
duplicated  for  each  student ♦ 

3.  The  employer  representatives  should  be  asked  to  explain  their  answers  by 
citinq  examples  and  exolaininq  company  policy,  reoulations,  union  con- 
tracts or  any  other  factors  that  may  qovern  a  business'  relationship 
with  its  employees. 

After  a  15  -  20  minute  period,  the  questioninq  should  be  thrown  ooen  to 
the  class  as  a  whole  with  encouraqement  ly  the  instructor  for  all  class 
members  to  ask  any  questions  they  feel  are  pertinent  to  the  instruction 
oroqram. 

4.  As  this  session  draws  to  a  close,  the  students  should  have  been  provided 
ample  opportunity  to  obtav^  anv  information  pertaininq  to  employment  that 
has  not  been  provided  at  tneir  career  stations. 
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Program  Goal  5.2  -  Unit  B 
Form  #1 

Interviewing  an  Employer 

1.  What  dress  and  grooming  restrictions,  do  you  have  for  employees? 

2.  Does  your  company  assist  a  person  to  better  nimself  by  paying  tuition  or 
other  cosif    of  additional  education? 

3.  Do  you  anticipate  a  10  hour  day,  40  hour  week  being  imolemented  at  your  company? 

4.  Is  overtime  often  required? 

5.  What  is  your  policy  concerning  accumulation  of  pav'  sick  leave? 

6.  What  opportunities  are  available  for  advancement  to    jqher  level  positions? 

7.  Do  you  have  any  unioue  fringe  benefits? 

8.  How  does  your  company's  management  feel  toward  unions? 

9.  How  do  you  encourage  employees  to  prepare  for  hiqher  level  positions? 

10.  Can  employees  smoke  on  the  job? 

11.  Is  the  ladies  lounge,  where  most  everyone  smokes,  the  only  area  provided  for 
female  employees  to  take  their  break? 

12.  How  does  your  on-the-job  training  program  work? 

13.  What  is  the  starting  salary  that  I  might  exnect  to  be  paid? 

14.  May  I  ask  about  the  specific  duties  of  a  iob? 

15.  Do  any  of  your  comoanies  provide  an  opportunity  for  further  education? 

16.  Do  you  send  employees  to  training  schools  at  company  expense? 

17.  Do  many  companies  sponsor  after-work  social  and  recreational  activities? 
For  women?    For  men? 

18.  What  are  the  general  procedures  concerning  rotating  shifts?    Fxtra  pay  for 
night  work? 

19..   How  long  must  I  work  before  Tm  eligible  for  a  paid  vacation? 

20.  Do  ycu  have  a  company  cafeteria? 

21.  Are  the  typewriters  in  your  company  manual  or  electric? 

22.  How  much  time  are  employees  allowed  for  lunch?    Coffee  breaks? 

23.  Are  your  employees  called  on  to  travel  while  on  the  job? 

24.  How  and  when  can  I  qualify  for  a  raise? 

25.  Do  you  have  a  pension  plan?   What  happens  if  I  am  laid  off  or  otherwise  leave 
your  employment  before  retirement  age? 


UNIT  C  -  "HOLLYWOOD  SPUAPFS":  WAGES  AND  PUDGETS 
Estimated  Completion  T'mp  of  One  55-*^inutP  Period 


Activities 

1.  The  instructor  divides  the  students  into  two  teams,  each  with  a  cantain,, 
and  names  them  the  "0"  and  the  "X"  teams.    Re^ore  each  ouestion  is  asked 
of  a  team,  the  captain  must  select  the  nroner  snuare  on  the  tic-tac-toe 
chart  which  is  provided  on  page  152  that  his  team  would  li^e.    It  would 
be  desirable  to  have  an  overhead  projector  and  a  transnar^ncv  of  the  tic- 
tac-toe  chart.    Instructors  could  cut  out  the        and  O's  to  place  in  the 
squares  or  use  a  grease  pencil.    If  this  eouinment  is  not  available,  the 
blackboard  will  do. 

2.  .  The  instructor  asks  the  Questions  provided  on  paqes  153-155  in  any  order. 

Alternate  asking  each  team  the  questions,  irrespective  of  which  team  wins 
the  last  point,  unless  a  team  makes  a  challenge  and  misses,  then  that 
team  loses  its  turn.    The  team  has  20  seconds  to  answer  the  ouestion  (a 
show  of  hands  with  a  beginning  of  an  answer).    If  the  ouestion  is  passed, 
it  goes  to  the  next  team  only  if  one  of  that  team  has  a  hand  raised.  If 
the  team  with  the  question  answers  correctly  and  the  other  tearr  does  not 
challenge  the  answer,  that  team  gets  the  squ.:3re.    If  the  opposinq  team 
can  challenge  an  incorrect  answer  with  a  correct  one,  they  get  the  snuare. 
If  they  challenge  and  miss,  they  must  miss  their  next  turn.    Any  team  to 
get  a  straiqht  line  on  the  tic-tac-toe  chart,  v/ins. 

3.  During  progress  of  the  game,  the  instructor  makes  note  of  these  nues- 
tions  which  are  not  answered  or  which  appear  difficult  to  answer.    At  the 
conclusion  of  the  game,  students  are  asked  to  discuss  difficult  or  un- 
answered ouestions.    This  may  lead  to  rese;?rch  by  individuals,  qrouns,  or 
the  entire  class  in  order  to  resolve  problf.  '  and  qain  information. 
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Hollywood  Snuares  name 
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2005 


Resources 


Questions:    Hollvwood  Souares  Game 


1.    Take-home  cay  eouals  your  gross  salary  minus  various 


Deductions 

2.  T^e  money  which  you  bring  home  must  be  worked  into  a  

if  you  want  to  have  enough  to  live  on  until  your  next  paycheck. 

Budget 

3.  When  preoaring  a  budget,  try  to  consider  all  exoenses  which  are  related 
directly  and  indirectly,  to  your  work.  .  For  examnle,  a  married  woman  with 
children  who  works  has  expenses  which  another  w^man  may  not  have.  One 
such  expense  is  a  . 


Babysitter 

^.    If  you  are  working  as  a  salesperson  and  someone  gives  you  a  ?5  bill  and 
3  pennies  to  pay  for  his  bill  of  SI. OR,  what  change  do  you  give  him.  Re 
specific. 

2  dimes ,  3  quarters ,  and  3  -  Si .00  hills 


5.  When  preparing  your  budget,  what  two  categories  of  expenses  must  be 
considered?    (Hint:    One  category  occurs  every  month.) 

Fi  xed ,  Variable 

6.  All  must  be  answered  correctly  for  credit  to  be  given  on  this  Question. 
Give  two  examples  of  each  type  of  expense. 

Fixed:    Housing,  Insurance >  Car,  Ijti  1  i ties »  Installments 
Variable:    Food ,  Clothing ,  Medical  ,  Car  Expenses ,  Home  Repairs 

7.  After  all  expenses  have  been  deducted  from  income,  any  money  which  is  left 
should  be  placed  into  what  type  of  account? 

Savings  -  Emergency 

8.  Despite  the  once-common  belief  that  a  woman's  place  is  ir  ^.he  home,  the 

average  woman  today  can  expect  to  work  years  ii    he  is  married, 

and  years  if  she  is  single. 


25 ,       45  years 
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Questions :    Hollywood  Znuares  Gare  (Continued) 


The  next  six  nuestions  refer  to  incone  tax. 

^.    Your  income  tax  r^tur^'       diie  0*^  or  '^p-^nrp    eac^  v^ar. 


April  T5i^,  17j^  _in_  T=^7?_. 
~-  ^     -  .. 

10.  True  or  False:    You  worked  onlv  one  wee^       the  vear  fri.  vour  uncle. 

You  grossed  ^52  and  the  basic  deduxtirns  ve^^e  wit^^He^d.    You  do  not  need 
to  file  a  tax  return. 

Fal  se :    You  rn;_st  '[jj^-..  1  return  ?nv  timp  voii_  have  ^ad  incor^e  tax  v/i  t^^^el  d  , 
112.  ^Qt'^^r  what  ner^od  -^jt  cove*"S ,  v^ho  vou_  worked  for^  or  vhat  amount  vou 
made, 

11.  Your  employer  will  cive  you  ^  "^om  durincj  thp  month  of 

January  which' must  accompanv  your  return7 

12.  Both  answers  must  be  correct:    If  vou  have  made  heavy  oavments  of  taxes, 

medical  expenses,  and  interest,  it  mav  nav  for  you  to  

your  deductions  rather  than  claim  the  *  deduction. 


Itemi  ze ,  Standard 

13.    You  must  fin  in  your  filing  status  on  vour  return.    Six  choices  are 
qiven.    Name  five  of  thes^  for  credit. 

(1)  Single 

X?J  Married ,  filino  ioi ntly 

(3)  Married,  filing"  separately  and  spouse       a1  so  filing 

(4)  Unmarried ,  head  of  household 

Cs)  Surviving  widow(pr')  wi^tlh  denendpnt  child 

16)  Married ,  fTTing  separately  Fnd  snoi.se  is  not  filing 


14.    The^Treasury  Department  lists  the  seven  (7^  most  common  errors  in  filino 
an  income  tax  return.    Name  f i  ve  of  these. 

Failure  to  attach  all  W-g  forms 

Incomplete  address  or  i ncorrect  Social  Securi ty  Number 
Incorrect  checking  of  blocks  to"  indicate  fjjjjiq  status 
Incorrect  checking  of  blocks  for  personal  exemptions  or  listing  nf 
dependents  " 
(5)    Incomplete  1 i sting  of  i  temized  deductions 
(P)    Listi ng  i ncome >  deduction ,  or  tax  i  tems  on  wrong  line 
( 7)    Failure  to  sign  return 
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Questions :    Hollywood  Squares  Game  (Continued) 


15.    True  or  False:    The  cheapest  way  to  own  a  car  is  to  t^-ad^^  it  in  everv 
otHor  year,  thus  avoidina  most  of  the  m?ior  repairs  that  result  from 
the  first  30,000  to  ^0,00'^  miles, 

Fal se:    The  opposite  is  true.    According  to  the  Hni ted  States  Perartment 
of  Transportation ,  i t  rs  cheaper  to  buy  one  car  every  1J2  years  and  mal^p 
repairs  even  in  the^TS^*^  ranae  t^^an  to  buy  new  car  after  n^w  car. 


16.    If  you  feel  that  you  have  been  a  victim  of  an  un-^air  business  practice 
by  a  merchant,  whom  do  vou  contact?    ^Jame  three, 

il)    State  Consumer  Protection  ^qpncy 
[fj    Attorney  General ' s  nf f ice 


"Hot  Line"  of  local  newspaper  or^  r a d_i o  station 
JJJ   Nearest  Better  Business  Bureau 

(5)    And  of  course,  your  attorney  or  Small  Claims  Court 

17.    When  you  borrow  money  at  a  bank  or  other  lendino  institution  the^'  will 
renuire  that  you  produce  evidence  of  vour  income ,  present  assets  ,  job 
situation ,  past  payment  record. 

(Must  name  thre_e  to  get  a^  correct  answer) 

IB.    Businesses  must  also  make  reports  of  their  business  activities.    For  this 
they  hire  accountants  who  prepare  two  basic  financial  reports  called: 

(1 )    Ba  iance  Sheet 

JTf    Income  Statement  (also  Prof i t  and  Loss  Statement) 


19.    V/hen  people  and  businesses  are  such  poor  managers  that  thev  become  hope- 
lessly in  debt,  the  law  allows  the^n  to  qo    . 

Bankrupt  (or  file  bankruptcy) 


2^,    Goino  bf:nkrupt  is  a  blow  to  vour  financial  well-beina  because  it  seriouslv 
damages  your  credit  reputation.    To  prevent  oeonle  from  takinn  undue 
advantage  of  the  bankruptcy  right  you  can  qo  or  dec'  are  bankruo-cy  only 
every   years. 
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PPHGP/BM  GOAL 

5.3  (F)  Comnare  adult  respcn^^i  hH  i ti'p^  in  s  vari^tv  of  wort 
en ronn^ents  with  present  nprsnnal  resnon'^i bi  1  i ties 


HNIT  A  -  ^PESENT  VS  FJ Tl'PF  PgSP_^N^IPlLITIF5; 
Estimated  Completion  Time  of  ^ne  5^-^inute  Period 


Activi  ties 

The  instructor  v/i  11  introduce  this  activi tv  bv  discussina  how  enrollment 
in  the  work  experience  education  nroqram  can  chance  th^  lifp  stvl^^  of  a 
high  school  ^tudent,  including  personal  habits  and  obliaations. 

Various  studerts  will  be  asked  to  contribute  to  the  discussion  by  ela- 
borating-on  changes  they  have  made  in  their  life  styles  as  a  result  of 
enrollment  in  the  program. 

The  instructor  will  then  distribute  Form  ^1  on  pages  157  and  158,  to  he 
completed  during  the  remainder  of  the  class  session,    ^ne  cony  of  the 
form  should  be  duplicated  for  each  student. 

This  assigmient  will  renuire  the  student  to  compare  his  responsibilities 
as  a  student  on  work  experience  education  with  those  of  an  adult, 
full  time  worker. 

After  completion  of  the  first  naqe  of  the  form,  the  student  will  be 
asked  to  list,  using  the  second  page  of  the  form,  three  changes  he  wouln 
prefer  not  to  make  in  order  to  assume  an  adult  role.    After  each  chande, 
the  student  will  write  a  paragraph  exnlainina  how  he  will  adant  to  that 
characteristic  by  changing  his  life  style  to  meet  the  reouirements  of  the 
ad^jlt  world. 
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Program  Goal  5.3  fE)  -  Unit  A 
Form  ^1 


Present  vs  Future  "esoonsiMlities 


Place  a  check  in  the  aporornate  column  for  each  of  the  followina  responsibili- 
ties.   Some  of  the  responsibilities  will  necessitate  a  check  in  both  columns, 
whereas  in  others  you  may  check  neither  column. 


As  A  As  An 

RESPONSIBILITIES  Student  Worker      Adult  Worker 


1.    Must  provide  my  own  transportation 
to  the  iob  each  dav 

2.    Am  rrouired  to  work  a  full  length 
shi  '*"  each  dav. 

3.    Am  not  required  to  train  other 
workers  on  the  iob 

4.    An  generally  free  to  arrange 
mv  own  hours. 

5.    Have  major  financial  responsibilities 
to  a  family. 

6.    Payment  of  bills  takes  a  major 
portion  of  the  pay  check. 

7.    Mu5^  purchase  special  clothing  to 
wear  on  the  job. 

8.    Can  arrange  to  have  a  day  off  most 
any  day  I  want  it. 

9*    Must  work  in  close  cooperation  with 
other  workers  by  schedulinq  my  work 
to  fit  into  a  production  process. 

10.    Am  pretty  well  tied  to  a  job  with 
one  company. 

11.    Don't  have  opportunities  to  try  out 
new  careev^  stations. 

12.    The  work  done  is  usually  not  part  of 
a  definite  scheduled  operation. 

13.    Must  report  for  work  at  a  specific 
time  each  day. 

14.    May  be  required  to  wGrk  rotating 
shifts. 

15.    Must  work  overtime  whenever  requested. 
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vs^  future  Responsibilities  (Continued) 

Changes     must  make  but  prefer  not  tn  make  when  I_  fun y  asbume  the  role 

of  an  adult  worker. 


1. 


I  will  adaot  to  this  che^iqe  bv: 


?.. 


I  will  adapt  to  this  change  by: 


3. 


I  will  adapt  to  this  change  by: 


ERIC 
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b,     ,G)    Assure  a'^ult  ro1<=^5  and  resrorsi hi 'I  i  ti es  t^-r-- 
present  wcrk  pnvironrert 


^cti  vi  tie?; 

This  until  will  orovide  an  opportunity  for  studpnt-  to  express  ther- 
selves  in  matters  that  relate  to  on-the-ioh  situatinrs.    They  v/ill 
discuss  typical  situations  that  occur  on  the  I'nh,  tous  nrnvidinn  an 
in?;iqht  for  each  student  into  his  backoround  and  fostering  understands nn 
0^  problems  that  relate  to  emplovment. 

The  instructor  will  suDDly  each  student  with  a  list  of  six  nuestinns, 
all  of  which  have  sample  solutions  listed  beneath  the  nuestion.  There 
is  no  clear-cut  answer  or  solution  for  any  of  tf- ^  nuestions.  Sunoly 
each  student  with  a  copy  of  Form  ^1  on  paae  Tf^. 

Four  students  are  selected  from  the  class  to  ^      :ion  as  the  first  panel. 
Facfi  student  will  draw  a  number  from  one  throuoh  :ix  from  a  contai^^r. 

The  number  they  draw  will  indicate  the  Question  the  nanel  is  to  discuss 
and  the  sample  solutions  of  that  ouestion. 

After  a  5  to  10  r^inute  discussion  of  oossible  solutions  to  the  nuestion, 
the  panel  will  summarize  Its  best  possible  solution.    After  discussion 
of  the  question  by  the  panel,  class  members  may  challenqe  the  solution 
chosen  as  well  as  suggest  solutions  of  their  own.    l!non  comnletion  of 
that  activity,  the  panel  will  be  dismissed  and  a  new  panel  selected  to 
draw  a  number  and  discuss  one  of  the  remaininn  nuestions. 

This  procedure  continues  until  a"l  nuestions  and  solutions  have  been 
discussed-    The  teacher  will  then  summarize  the  class  activity  bv  empha- 
sizing the  many  reactions  to  situations  that  occur  on-the-job.    She  should 
stress  that  every  i^ituation  may  have  several  possible  solutions,  manv  of 
which  might  be  acceptable. 


Program  Goal  5,3  (G)  -  '.'m't  A 
Form  *1 


Questions  Pertaining  to  Various  Job  fituations 

1.  You  work  directly  under  8  man  who  is  la?v  and  unimaoi native.    Would  you: 

a.  Take  over  some  of  your  boss's  work  and  then  make  sure  that  evervnne 
knows  you're  doinq  his  work  as  well  as  vour  own'> 

b.  Offer  to  help  your  boss  with  the  work  he  is  nenlectino  but  avoid 
saying  anythino  to  anyone  else  about  this? 

c.  Conce-'rate  on  your  own  work  and  nav  no  attention  to  vour  Ho<;s's  problem' 

d.  Some  other  solution. 

2.  You  work  for  an  energetic,  intelliqent  man  who  is  headed  for  a  too  posi- 
tion in  the  company.    Would  you: 

a.  Pesiqn  your  job  to  avoid  being  overshadowed? 

b.  Understudy  your  boss  to  learn  his  m<ethods? 

c.  Watch  for       "  boss's  errors  and  spread  the  word  about  his  mistakes' 

d.  Some  other  sofution. 

3.  Your  boss  begins  turnina  over  much  of  his  mail  to  you  with  the  remark 
"George,  would  you  take  care  of  this  for  me'"    Woii^ you  say 

a.  yhy  should  I  do  this  guy's  work?" 

b.  "I'll  do  this  a  lot  better  than  he  would  just  to  show  him  up." 

c.  "I'll  do  a  good  job  on  these  things,  and  the  ^^oss  will  remember  when 
I  m  in  line  for  promotion." 

d.  Some  other  solution. 

4.  A  very  serious  mistake  has  been  made  in  your  -^ei  jrtment.    You  were  not 
directly  involved,  but  your  entire  departmr  heing  held  responsible 
Would  you: 

a.  Resign  so  this  error  won't  blight  your  career? 

b.  Use  the  office  grapevine  to  make  it  clear  that  you  were  not  responsible' 

c.  Take  the  lead  in  reducing  the  potential  damage  in  figuring  out  a  wav 
to  prevent  future  errors? 

d.  Some  other  solution. 

5.  You  are  exceptional' y  good  at  fairly  routine  work  and  your  hoss  recoanizes 
this  fact.    To  get  a  more  responsible  and  better  payina  position,  would  you: 
a.    Tell  your  supervisor  you  are  bored  with  your  present  position  and  are 

thinking  of  looking  for  another  job? 
1j.    Arrangr  to  meet  the  too -level  officer  of  vour  company  in  the  elevator 
and  offer  suggestions  for  major  improvements  which  your  boss  never 
thought  of? 

c.  Make  it  a  regular  practice  to  drop  suggestions  for  improvements  in 
the  "Suggestion  Box"  after  first  discussing  them  with  your  Imnediate 
boss? 

d.  Some  other  solution. 

6.  Your  boss  gets  the  flu  just  before  you  leave  for  a  long-planned  vacation. 
He  has  an  important  business  trip  the  fol'ioK.nq  Monday.    Several  men  could 
substitute  for  him,  including  you.    Would  you: 

a.  Wait  to  see  1f  someone  asks  you  to  break  ^nto  your  vacation  to  take 
.•  the  trip? 

b.  Get  a  message  to  your  boss,  offering  to  postpone  your  vacation  if  he 
wishes  you  to  serve  as  his  substitute? 

c.  Telephone  the  top  brass  and  offer  to  take  the  boss's  place' 

d.  Some  other  solution. 
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5-3  (V)  Assure  adu^t  roles  ^r^r^  rpsnr  ~s^' h"" '  f^es  in  ^ 
selected  career 


Fstimated  Cor^letion  "^i>e  of  Pre  S'^-^inute  Period 


Activi  ties 

"^he  instructor  will  select  -^ive  students  to  be  auer^'ed,  usinn  the  list 
of  questions  on  Form  ^]  ,  oaaes  16?  and  163.    Thev  renrespnt  thp  kind  of 
cuestions  an  interviewer  asks       rp^earched  hv  Frank  S.  Fr^dicott, 
Director  of  Placement,  Northwestprn  University.    Another  qroun  of  threp 
classmates  will  be  chosen  to  ask  t^v  nuestinns  from  the  list  on  the  form, 
each  of  the  three  students .  v/i  1 1  he  provided  with  a  cony  of  Form  *l . 

This  activity  will  be  most  interesting  and  meaninaful  when  conductf^d  in 
front  of  a  class.    The  key  to  success  will  he  determined  hv  the  attitude 
of  the  students  askino  th    nuestinns,  as  well  as  hy  t^^ose  sunplyinq  the 
answers. 

After  an  8  to  10  minute  nuestionino  neriod,  new  aroups  of  students  are 
selected  to  nl^y  the  roles  of  interviewers  and  interviewees. 


Note:    Prior  to  this  exercise  the  instructor  should  comment  on  the  value 
of  such  an  activity  as  it  pertains  to  threateninq  questions,  ones 
with  implications  toward  Dovsons  you  know,  renuirino  a  nerson  to 
organize  his  thoughts  quickly  as  well  as  manv  other  aspects  of 
interviewing  and  interview  techniques. 
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^rogran  Gcal  5.3  (V)  -  ^>it  " 


Questions  Frequently  f-sked  During  the  Fr^lovr^nt  Interview 
(As  reported  by  0?  cr^nanies  surveved^r 
CoTT^oiled  by  ^rark  S.  rnd"'co^',  *^'orthwestem  Pniversitv 


1.    W^at  are  yot-    future  vnc^^tiongl  plans'' 

?.    In  what  schoc'  5ctiviti<>s  have  vou  narticinat^^'^    Vhv?    Which  did  vou 
enioy  the  nost? 

3.    Hn\^  do  you  snend  your  snare  time?    What  are  vour  hobbies? 

In  what  type       Position  are  vou  nost  irterest^d'^ 
5.    Why  do  yo::  think  you  miqHt  like  to  work  for  our  cor^anv? 
^.    What  .iobs  have  you  held?    How  were  thpy  nhtain^^d  r^nH  v^hv  did  vou  Teave''* 
7.    What  course  did  you  like  best?    Least^  Vhv? 

^.    Why  did  vou  choose  your  particular  field  o^  work?    Likos  or  dislikes, 
^.    How  did  you  snend  your  vacations  w>-i1e  in  school^ 

1^.    What  do  you  know  about  our  comnanv?    Knnv/  its  monevtriakina  ^rosoect,  busi- 
ness reports . 

n.    Do  you  feel  that  you  have  received  a  oood  n*»neral  trainina? 

12.  What  Qualifications  do  you  have  that  make  vou  feel  that  you  will  be 
successful  in  vour  field? 

13.  What  extracurricular  offices  have  vou  held^ 
1^.    What  are  your  ideas  on  salarv? 

15.    How  do  you  feel  about  your  fanilv? 
IP.    How  interested  are  you  in  snorts? 

17.    Can  you  forget  your  education  and  start  fron  scratch? 
IR.    Ho  vou  prefer  any  specific  aeographic  locations?  Whv? 

19.  Do  you  have  a  girl?    Is  it  serious? 

20.  How  rriuch  money  do  you  hope  to  earn  at  aoe  30?  35? 

21.  Why  did  you  decide  to  ao  to  this  particular  school? 

22.  How  did  y^j  rank  in  your  graduating  class  in  hi  ah  school? 

23.  Do  vou  tnink  that  your  extracurricular  activities  were  worth  the  time  vou 
devoted  to  them? 

24.  What  do  you  think  determines  a  man'r  progress  in  a  good  company? 

25.  What  personal  characteristics  are  necessary  for  success  in  your  chosen  ^ield? 
Why  do  you  think  you  would  like  this  particular  type  of  job? 

27.  l'«hat  is  your  father's  occupation? 

28.  Sell  me  about  your  home  life  dufing  the  V^f^  you  were  arowinq  uo. 

29.  ^re  you  looking  for  a  permanent  or  temporary  job? 

30.  no  you  prefer  working  with  others  or  bv  yourself? 

31.  Who  are  your  best  friends? 

32.  What  kind  of  boss  do  you  prefer? 

33.  Are  you  primarily  interested  in  making  money  or  do  vou  feel  that  service  to 
your  fellow  man  is  a  satisfactory  accomplishment? 

34.  Can  you  take  instructions  v/ithout  feeling  upset? 

35.  Tell  me  a  story  1 

36.  Do  you  live  with  your  pc      .s?   Which  of  your  parents  has  had  the  most  pro- 
found influence  on  you? 

37.  How  did  previous  employers  treat  you'^ 

38.  What  have  you  learned  from  some  of  the  jobs  vou  have  held? 

39.  Can  you  get  recommendations  from  orevious  employers? 

40.  What  interests  you  about  our  product  or  service? 
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Questions  Frequently  Asked  During  the  Fmoloyment  Interview  (Continued) 


41.  What  was  your  record  in  military  service? 

42.  Do  you  feel  you  have  done  the  best  scholastic  work  of  which  you  are  capable? 

43. -  What  do  you  know  about  opportunities  in  the  field  in  whicH  you  are  trained? 

44.  How  long  do  you  expect  to  work? 

45.  Have  you  ever  had  any  difficulty  qettina  along  with  fellow  students  and 
faculty? 

46.  What  is  the  source  of  your  spending  money? 
^7.  Have  you  saved  any  money? 

4R.  Do  you  have  any  debts? 

49.  How  old  were  yuj  when  you  became  self-supportinq? 

50.  Do  you  attend  church? 

51.  Do  you  like  routine  work? 

52.  Do  you  like  regular  hours? 

53.  What  size  city  do  you  prefer? 

54.  When  did  you  first  contribute  to  family  income? 

55.  What  is  your  major  weakness? 

56.  Define  cooperationl 

57.  Will  you  fight  to  get  ahead? 

58.  Do  you  demand  attention? 

59.  Do  you  have  an  analytical  mind? 

60.  Are  you  eager  to  please? 

61.  What  do  you  do  to  keep  in  good  physical  condition? 

62.  How  do  you  usually  spend  Sunday? 

63.  Have  you  had  any  serious  illness  or  injury? 

64.  Are  you  willing  to  go  where  the  company  sends  you? 

65.  What  job  in  our  company  would  you  choose  if  you  were  entirely  free  to  do  so? 

66.  Is  it  an  effort  for  you  to  be  tolerant  of  persons  with  a  background  and 
interest  different  from  your  own? 

67.  What  types  of  books  have  you  read? 

68.  What  types  of  people  seem  to  "rub  you  the  wrong  way"? 

69.  Do  you  enjoy  spcrts  as  a  participant?    As  an  observer? 

70.  What  jobs  have  you  enjoyed  the  most?    The  least?  Why? 

71.  What  are  your  own  special  abilities? 

72.  What  job  in  our  company  do  you  want  to  work  tov/ard? 

73.  Would  you  prefer  a  large  or  a  small  company?  V/hy? 

74.  What  is  your  idea  of  how  industry  operates  today? 

75.  Do  you  like  to  travel? 

76.  How  about  overtime  work? 

77.  What  kind  of  work  interests  you? 

78.  What  are  the  disadvantages  of  your  chosen  field? 

79.  Do  you  think  that  grades  should  be  considered  by  employers?    Why  or  why  not? 

80.  Are  you  interested  in  research? 

81.  If  married,  how  often  do  you  entertain  at  home? 

82.  To  what  extent  do  you  use  liquor? 

83.  What  have  you  done  which  show  initiative  and  willingness  to  work? 
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PRORRAf^  ROAL 

5.4  (E)  Describe  the  typf^s  of  adult,  resnonsihilities  you 
have  observed  in  a  variety  of  work  environments  witH  which 
you  can  identify 


UNIT  A  -  I  LIKE  MOST  -  I  LIKE  LEAST 


Estimated  romoletion  Time  of  One  SO-M-jr^y^e  Period 


Activities 

Four  exploratory  work  experience  education  enrollees  will  be  selectpd 
by  the  instructor  to  participate  in  this  activity.    They  will  be  seated 
facing  the  class  with  the  instructor  seated  to  their  side  as  part  of  the 
qroup. 

The  instructor  will  initiate  the  presentation  by  describina  some  of  the 
unique  responsibilities  other  students  have  assumed  at  their  career 
stations. 

She  will  then  call  on  each  of  her  panel  members,  in  turn,  to  tell  the 
class  about  his  career  station  and  his  responsibilities,  as  well  as  the 
values  he  feels  he  is  gaining  as  a  result  of  this  experience. 

Each  of  the  panel  members  will  then  be  asked  to  describe  the  two  aspects 
of  his  career  station  he  likes  least  and  the  three  aspects  of  his  career 
station  he  likes  most. 

The  remainder  of  the  class  period  will  be  devoted  to  Questions  from  the 
members  of  the  class.    They  should  have  many  Questions  they  would  like  to 
ask  the  panel  members  that  relate  to  their  indicated  likes  and  dislikes. 
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PROGRAM  GOALS 

5.4    (G)    Demonstrate  an  accentable  level  of  nroficiencv  in 
your  present  job  assiqnment 

5.4  ((V)  Demonstrate  job-entry  level  proficiencv  in  a  ?electer1 
career 


UNIT  A  -  A  FEELING  FOR  MY  WORK 
Estimated  Cornnletion  Time  of  One  50-Minute  Period 

Activities 

1-    The  instructor  will  select  ten  students  from  the  related  class  to  partici- 
pate in  this  activity.    The  enroll ees  will  be  seated  in  a  line  across  the 
front  of  the  room  facinq  the  class. 

She  will  explain  to  the  class  that  she  will  ask  ouestions  or  make  state- 
ments to  the  group  and  that  they  will  be  free  to  respond  in  a  variety  of 
ways.    The  response  of  each  enrol  lee  of  the  qroun  of  ten  will  be  determined 
by  his  feelings  toward  the  statement  or  the  nuestion  that  is  asked.  The 
students  should  be  reminded  that  the  activity  nrovides  for  a  variety  of 
answers  so  they  shouldn't  be  influenced  by  their  neiqhbors*  resoonses . 

2.  The  student  participants  will  be  instructed  to  respond  to  each  statement 
in  one  of  the  followinn  ways: 

a.  If  you  generally  agree,  raise  your  hard  in  front  of  your  body  in  a 
"thumbs  up"  position  (demonstrate). 

b.  If  you  strongly  agree,  raise  your  hand  over  your  head  and  maf-e  a 
circling  motion  (demonstrate). 

c.  If  you  generally  disagree  give  the  "thumbs  dovm"  sign  v/ith  one 
hand  (demonstrate). 

d.  If  you  strongly  disagree,  give  it  the  "thumbs  down"  treatment  by 
using  both  hands  with  thumbs  down,  moving  them  vigorously  back  and 
forth  across  your  body  (demonstrate). 

e.  If  you  do  not  have  feelings  one  way  or  the  other,  cross  your  arms 
over  your  chest  and  hold  them  there  (demonstrate). 

3.  The  instructor  will  then  proceed  to  ask  the  ouestions  or  make  the  state- 
ments to  the  class  which  are  provided  on  page  IFP,  A  Feeling  for  My  Work. 
She  should  try  to  establish  a  rapnort  with  the  qroun  so  that  this  will  be^ 
a  learning  activity,  not  Just  a  fun  session. 

This  activity  can  be  utilized  to  initiate  a  discussion  of  values,  varied 
responsibilities  of  career  stations,  personal  likes  and  dislikes,  and 
other  related  topics. 
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Ppsource 

jfi  Feeling  for  My  Work:    Sample  ^ue^ti ons  and  Stpitements 

1.  Is  it  desirable  for  youth  in  this  dav  and  aae  to  rpnain  in  school  until 
thev  earn  a  high, school  diplona'^ 

2.  It  would  be  a  Qood  idea  if  the  board  of  education  nrovided  a  smokina  area 
on  camous. 

3.  If  some  employees  at  a  comnanv  aet  a  Inna  coffe**  break  then  a^^l  emnlovpes 
should. 

^.     It  would  be  best  to  have  all  students  placed  in  work  exoprience  education 
whether  they  selected  it  or  not. 

5.  All  work  experience  education  enrollees  Should  master  entrv  level  skills 
at  their  career  stations  to  the  extent  that  they  can  hold  dovm  a  inh. 

6.  I  can  smoke  as  I  please  at  my  career  station. 

7.  An  agreeable  c^v^^r  sponsor  makes  any  ioh  a  pleasant  experience. 

R.  I  would  be  happy  to  remain  with  this  company  during  all  my  working  years. 

9.  I  am  stuck  on  a  dead  end  job. 

10.  The  only  way  I  can  advance  is  to  seek  a  ioh  with  another  company. 

11.  My  job  sponsor  has  suggested  I  continue  my  education  beyond  hioh  school. 

12.  I  would  like  my  job  more  if  all  persons  I  work  in  close  contact  with  used 
a  deodorant. 

13.  I  think  I  would  like  to  be  a  supervisor  over  several  workers. 

1^.    Some  employees  sort  of  resent  me  because  I  am  a  student  -  worker. 

15.  Being  the  boss  is  worth  the  responsibility  that  qoes  with  it. 

16.  I  can  perform  most  of  my  job  assignments  as  well  as  the  fulltitnp  emnlovees. 

17.  Do  you  agree  with  the  standards  of  dress  and  conduct  required  bv  vour 
job  sponsor? 

18.  Could  you  improve  the  system  used  at  your  career  station  if  the  employer 
would  accept  your  sugoestions? 

19.  Do  you  require  more  supervision  than  most  employees  where  you  work? 
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A  Feeling  for      Work:    Sapiple    Ou-e$t1ons  and  StatOF^pnts  (^^ontinijpd^ 


20.  I  am  'noldino  my  ov;n  and  nuttinn  out  as  mucH  work  as  nt^er  er^nlovee?. 

21.  I  can  occasionally  qet  by  unnoticed  comina  to  work  when  not  dressed 
properly  or  bathed  orior  to  reporting  to  the  1ob. 

2?.    I  think  I  have  a  qood  chance  to  he  offered  employment  durina  t^^e  summer 
vacation. 

23.    I  can  remain  at  my  present  career  station  after  Graduation  from  hinh 
school  if  I  continue  my  education. 

2A.    I  think  it's  about  time  I  net  o-^f  this  hot  seat. 
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5.5  (F)  Assume  adult  roles  and  rPSDonsVbili ties  durina  t^e 
exoloratory  period  v/henever  oossiMe 


UNIT  A  -  POLF  PLAYING  AS  JOP  SPONSOP.S 


Estimated  Completion  Time  of  One  50-^^inute  Ppriod 


Activities 

The  students  will  role-nlav  the  part  of  career  sponsors  and  di<;cuss  the 
subject:    "WHAT  ARE  THE  MAJOR  PROPLEMS  EMPLOYERS  HAVE  PFLATEP  TO  THE 
EMPLOYMENT  OF  YOUTH?" 

Previous  to  the  related  class  meeting,  the  instructor  will  select  five 
enrollees  and  request  them  to  participate  as  a  panel  in  this  activity. 
The  group  should  meet  together  to  discuss  possible  tonics  such  as, 
barriers  they  have  experienced,  or  have  heard  of,  that  relate  to  the 
employment  of  youth. 

Examples  of  such  barriers  to  employment  follov"/: 

a.  They  raise  my  insurance 

b.  Too  much  trouble  getting  work  Permits 

c.  Hours  they  can  work  are  too  limited 

d.  Need  workers  when  students  are  in  school 

e.  Inexperienced 

f.  They  are  lazy  and  won't  work 

g.  They  all  have  long  hair 

h.  Most  of  them  don't  really  want  to  work 

i .  They  aren't  reliable 

j.    Horse  around  when  more  than  one  is  employed 

After  the  presentation  of  the  panel,  the  instructor  will  relate  problems 
he  has  encountered  when  attempting  to  place  students  on  the  wo^^k  experience 
education  program. 

Discussion  should  follow  to  explore  ways  work  exoerience  education  en- 
rollees can  assist  to  alleviate  problems  that  preclude  or  limit  the 
employment  of  'Minors. 
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Agric^alture  is  one  of  Utah's  r:i3ct  important  industries,  yet, 
liKe  everything  else,  it.  too,  has  experienced  nany  changes  dui*ing 
the  past  few  years.    Today,  agriculture  has  a  different  meaning  and 
place  in  our  econony  and  schools  than  it-  once  had- 

Recenu  changes  in  agriculture  and  stimulation  to  vocational 
education  engenered  "by  the  National  Vocational  Education  Act  of 
1963  have  led  to  an  effort  to  provide  a  broader  "basic  education  for 
our  rural  youth.    These  developments  have  placed  a  new  obligation 
upon  schools  and  Vo-Ag  teachers  for  providing  education  for  job 
entry  into  the  nany  diversified  areas  of  non-farm  agriculture  em- 
ployment, as  well  as  providing  for  those  boys  ^rho  will  continue 
to  provide  food  and  fiber  that  our  econony  demandt^^    In  today's 
world,  programs  in  range  management,  forestry,  and  conservation 
take  on  new  importance. 

This  curriculum  guide  is  being  made  available  to  teachers 
of  vocational  agriculture.    It  should  be  recognized  that  these 
materials  are  still  developmental  in  nature,  although  considerable 
time  and  effort  has  been  expended  to  bring  them  to  this  stage  of 
completion.    The  guide  should  serve  as  a  valuable  teacher  aid  in^ 
exploring  a  nev  dimension  in  the  broad  field  of  agriculture.  This 
area  of  study  is  Important  to  the  welfare  of  our  State  and  the  Inter- 
mountain  West.    Car  economy  depends,  to  a  large  measure,  upon  healthy, 
vigorous ,  vrell-managed  range  and  forest  lands . 

This  course  of  study  guide  is  made  available  to  districts 
in  accordance  with  State  law  which  requires  the  State  Course  of 
Study  Committee  to  determine  courses  of  study  for  the  public  schools 
of  Utah. 

r 

Lerue  Winget 

Deputy  Superintendent  for  Irxstruction 
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Cops^firyatipr.  education  appears  as  the  first  section  in  the  course 
of  study  guide.    It  is  generally  agreed  that  Ccnservation  should  not  re 
taught  as  a  separate  course,  but  rather  to  have  it  incorporated  as  a  part 
of  nany  courses.    Specific  conservation  practices  are  treated  in  tcth 
the  sections  on  Range  and  Forest  fenagenent . 

The  treatnent  of  Conservation  in  this  section  of  the  guide  is 
designed  to  point  up  specific  conservation  concepts  and  basic  under- 
standings that  nust  be  developed  v:ith  students  if  they  are  to  fully 
comprehend  the  study  of  Range  and  Forest  Managenent. 

Rang;e  Management  is  treated  in  such  a  vay  as  to  give  the  instuctor 
some  Knowledge  and  scope  of  this  broad  educational  area-    Rather  a  detail- 
ed course  outline  is  included  which  may  serve  as  a  guide  in  teaching  this 
subject  area  as:     (l)  a  unit  of  study,  (2)  a  semester  of  work,  or  (3)  a 
full  year  course. 

Forest  Manap:enent  is  also  presented  in  such  a  way  as  to  give  the 
instructor  depth  and  breadth  of  the  subject  area-    The  material  is  local 
in  nature  and  is  designed  to  challenge  the  thinking  of  both  instructor 
and  student.    This  unit  fits  well  with  the  one  of  Range  Management  and 
combined,  could  be  used  for  either  a  semester  or  year  course. 
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1.  Why  Conservat  icr.? 

Conser/azlon  is  Gradually  teconin2  a  vay  of  life.    More  and  niore 
pecple  are  coning  to  accep*:  ^he  concepts  of  conservation  arid  "to  govern 
their  lives  thereby*    And  yet,  the  nuxiiher  of  cur  people  vho  rerialn 
relatively  unaffected  by  these  concepts  is  distressingly  large. 

Effec-cive  concervation  requires  an  attitude  of  appreciation  toirard 
natural  resources — toward  oheir  value  and  the  value  of  their  vise  use 
for  one's  self,  for  cur  fellow  men,  and  for  future  generations.  We 
should  feel  an  obligation  to  generations  yet  unborn  to  leave  this  earth 
as  liberally  furnished  vrith  resources  as  \re  ourselves  inherited.    The  ag- 
riculturist should  feel  obligated  to  leave  the  soil  that  has  supported  hin 
in  as  good  condition  as  he  found  it-    The  general  public  as  veil  as 
specialists  should  cone  to  realize  that  our  trees  should  be  utilized  on 
a  sustained  yield  basis.    The  stocknan  should  feel  an  obligation  to  main- 
tain and  even  improve  the  state  of  the  grazing  land  that  has  fed  and 
clothed  him. 

2.  Some  Sig^nif leant  Conservation  Concepts 

An  effective  conservation  program  may  be  developed  around  basic 
concepts . 

1.  People  need  to  understand  that  man  is  a  part  of  the  natural 
vorld  in  vhich  are  many  valuable  materials  that  he  has  learned  to  utilize 
for  human  sustenance  and  for  human  betterment.    These  materials,  or 
resources,  are  not  man  made.    They  are  the  result  of  natural  processes. 
They  include  soil  and  vater,  fish  and  vildlife,  forests,  grass,  and 
minerals,  as  well  as  human  society-    Man's  economic,  social  and  politicsuL 
welfare  is  largely  dependent  upon  the  manner  and  extent  to  which  he 
utilizes  and  manages  this  natural  wealth. 

2.  Natural  resources,  like  certain  of  our  minerals  and  fuels,  are 
limited  and  can  never  be  replaced  once  they  have  been  used.  Others, 

like  soils,  forests,  and  wildlife,  if  adequately  managed,  can  provide  es- 
sential  sustenance  for  present  populations  with  the  confident  expectation 
that  future  generations  will  not  suffer  because  of  current  use. 

3.  Man's  understanding  of  diminishing  resources  is  limited  by  the 
brevity  of  the  individual  human  life.  This  is  in  part  responsible  for  the 
frequent  failure  to  recognize  the  gradual  disintegration  and  wasting 

away  of  certain  of  our  more  important  resources.    Leaching  of  mineral 
v/ealth  from  soils  may  not  be  a  conspicuous  process,  noticed  in  a  limited 
period,  but  the  end  result  may  be  devastating  and  the  area  may  eventually 
become  incapable  of  sustaining  living  things. 

"^he  material  included  in  this  section,  with  minor  modifications,  has  been 
taXen  from  the  Conservation  Handbook,  prepared  by  the  National  Association 
of  Biology  Teachers. 
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k-    Young  people  need  help  in  establishing  their  own  position  in 
the  calendar  of  the  earth's  history.    They  need  help  in  understanding 
the  causes  of "barren  hills,  gutted  land,  the  disappearance  of  wildlife,  and 
they  need  help  in  appreciating  the  esthetic.    They  cannot  fail  to  ob- 
serve these  features  of  their  environment,  but  they  need  help  in  under- 
standing that  natural  conditions  change  just  as  man's  modes  of  communi- 
cation and  transportation  change. 

5.    Perhaps  the  most  distinctive  characteristic  of  both  the  living 
and  the  inanimate  world  is  change.    As  applied  to  the  area  of  our  nat- 
ural resources,  v^e  have  been  moving  tovmrd  the  depletion  of  certain 
of  our  basic  resources  at  varying  rates  of  speed.     In  many  areas  the 
depth  and  fertility  of  our  top  soil  is  rapidly  being  reduce!.     In  areas 
where  water  supply  is  normally  low,  overuse  of  water  has  resulted  in 
rapid  lowering  of  vj-ater  tables.    Some  species  of  wildlife  have  already 
become  extinct  while  others  are  threatened  vrith  extinction- 

6-     It  is  desirable  that  young  people  explore  the  close  relationships 
between  soil,  vrater,  plant  cover,  and  animal  life,  including  man.  This 
points  out  the  importance  of  the  ecological  aspects  of  conservation. 
Barren  soil  lacks  the  absorbing  layer  provided  by  plant  cover,  and 
precipitation,  instead  of  being  held  and  permitted  to  soak  into  the 
ground,  runs  off,  culminating,  as  in  too  many  cases,  in  devastating 
floods.    Flood  v;ater  is  v^ater  that  should  have  soaked  into  the  ground 
to  recharge  underground  reservoirs  and  to  supply  needs  of  plants.  Con- 
tinuous, heavy  run-off  tends  to  lower  the  water  table,  drying  springs 
and  eroding  lands-    Proper  plant  cover  tends  to  prevent  floods,  builds 
up  ground  water  supplies,  and  helps  provide  food  for  livestock  and  man. 
V/ildlife  demands  clear  streams,  plant  cover,  and  wooded  areas.    Man,  for 
the  general  welfare,  must  manage  soil  and  plant  cover  in  such  a  way  that 
soil  will  be  saved  and  be  made  or  kept  productive,  and  wildlife  of  many 
kinds  encouraged  to  inhibit  our  watersheds . 

7.  Young  people  sV^ould  know  that  the  world's  rapidly  increasing 
population  will  continue  to  levy  an  ever  greater  demand  upon  natural 
resources.    This  ma;/'  cause  overuse,  or  increased  misuse  of  resources,  but 
enterprising  populations,  through  technological  advances  may  be  able  to 
maintain  or  even  raise  modern  standards  of  living  without  threatening 
the  depletion  of  basic  resources. 

8.  It  is  essential  that  young  people  become  alert  to  the  problems 
arising  from  resource-use-     It  is  likewise  essential  that  they  become 
acquainted  with  the  activities  of  private,  state,  and  national  agencies 
that  are  concerned  with  the  control  and  management  of  those  resources 

so  that  they  may  help  and  improve  the  work  of  these  agencies. 

3.    Modifications  of  American  Attitudes  Toward  Natural  Resources 

The  attitude  of  the  early  American  colonist  toward  resource-use 
was  that,  in  certain  respects  at  least,  resources  constituted  a  barrier 
to  the  establishment  of  home  and  community.    This  attitude  frequently 
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led  to  destruction  cf  valuable  resources  which  can  be  justified  on  the 
basis  of  the  colonist's  position  in  American  history.    As  the  country  de- 
veloped, there  appeared  a  social  consciousness  which  led  to  the  preser- 
vation of  certain  scenic  areas,  geologic  feature.^  ^^-^-^oric  records. 
Fortunately,  large  areas  of  the  public  donair  served  for 
the  use  and  enjoyment  of  the  general  public  -  national, 
state,  and  city  parks,  forests,  and  wildlif 

For  a  long  time  the  term,  conservation,  carried  only  the  limited 
connotation  of  preservation.    For  many  it  has  come  to  include  restoration. 
Plants,  and  animals  which  are  desirable  from  the  changed  human  viewpoint, 
have  been  reestablished  in  some  areas.    Some  species  have  been  introduced 
and  wisely  cultured.    More  desirable  species  have  replaced  less  valuable 
ones.    The  further  development  of  conservation  attitudes  knowledge  has 
led  to  more  adequate  management.    For  many,  conservation  became  synonymous 
with  wise  management.    The  viewpoint  has  been  ably  expressed  as  manaPiin^ 
our  resources  for  the  benefit  of  our  own  n:eneration  with  due  consideration 
for  those  yet  to  come.    Currently,  conservationists  are  forced  to  recog- 
nize all  three  vievqpoints.    Some  resources  are  best  preserved;  others  are 
best  restored  or  properly  developed  in  the  light  of  present  knowledge; 
still  others  need  only  proper  management  to  assure  the  continuation  of  the 
foundations  upon  which  our  society  is  based. 

1+.    Conservation  Education  is  a  Broad  Field  and  Touches  the  Lives  of 
Everyone. 

A.     Conservation  education  includes  and  shows  the  relationships  of 
the  natural,  humane  social,  and  economic  resources.    The  Vo-Ag  teacher  is 
particularly  responsible  for  instruction  in  techniques  and  information 
related  to  the  wise  use  of  the  natural  resources. 

"  B.      Conservation  education  is  an  intepiral  part  of  the  curriculum. 
The  Vo'Ag  teacher  shares  responsibility  for  a  large  part  of  the  conservation 
emphasis  and  seeks  to  integrate  biological  information  with  the  activities 
of  other  subjects  and  appropriate  extra-class  activities. 

C.      Conservation  education  is  fitted  to  the  experiences,  needs,  and 
interests  of  the  pupils.    Biological  and  agricultural  interests  which  are 
stimulated  by  out-of-school  activities  are  used  in  the  school  program  and  , 
the  conservation  activities  within  the  school  are  directed  so  as  to  carry  v 
over  into  out-of-school  activities. 

r.      Conservation  education  develops  proper  attitudes  toward  the 
wisest  use  of  all  resources.    Correct  conservation  attitudes  are  incorpor- 
ated and  allied  with  other  character-building  and  citizenship  efforts. 

E.  Conservation  education  provides  pupils  with  information  about 
careers  in  conservation  and  provides  stimulating  work  experiences  and 
contacts  with  professional  conservationists. 


F.  Conservation  education  is  a  coo'oerative  enterprise  between 
school  and  conanunit?/-,  brinn:ing  about  a  better  understanding  of  re- 
source problems  and  developing;  plans  for  the  solution  of  them. 

G.  Conservation  education  is  v;ell-balanced  v^ith  respect  to  content. 
It  embraces  a  broad  consideration  of  the  biological  interrelations  which 
exist  among  wildlife,  water,  forests,  grasslands,  v/astelands ,  s;  ',1,  minerals, 
and  people.. 

H-    Conservation  is  taught  as  a  science  and  biological  and  agricultural 
research  provides  the  data  for  development  of  conservation  plans  and  pro- 
cedures .    This  scientific  information  is  translated  into  social  action, 
as  good  conservation  is  improved  behavioi*- 

I.  Conservation  education  begins  at  home.  Vat  eventually  includes 
the  problems,  the  developmental  plans,  and  proper  attitudes  and  habits 
applicable  to  the  county,  state  region,  and  nation,  and  the  world. 

J*    Conservation  applies  to  all  people,  rural  and  urban,  and  to  be 
most  effective  a  common  viewoint  with  respect  to  resource-use  should 
be  established  vrhich  shovrs  the  interdependence,  of  gJLl  groups. 
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SUGGESTED  QUESTIONS  FOR  A  HIGH  SCHOOL  CONSERVATION  QUIZ 


SELECTION  TYPE 

1.  V/hich  of  the  followinc  statements  best  describes  the  problems  of  forest 
conservation?    (c  should  be  selected- ) 

a    It's  too  late  nov;  to  do  any  ')ut  censure  our  ancestors  for  their 

wasteful  use  of  the  fore   :s.  ides,  by  the  time  our  timber  is 

all  used,  substitutes  wil  ailable. 

b    Forest  conservation  is  a  problem  of  concern  only  to  the  forest 
areas  where  there  is  lumbering. 

c    Forest  conservation  is  a  challenging  national  problem  involving  the 
individual's  responsibility  to  his  community  and  nation,  and  the 
government's  responsibility  to  the  individual.. 

d    Forest  conservation  is  a  fine  theory  that  can't  be  practiced  today, 

2.  Which  of  the  follov/ing  statements  best  indicates  the  role  of  forests 
in  control  of  soil  erosion?    (d  should  be  selected) 

a    The  deforestation  of  one-third  of  our  land  has  made  no  difference 
in  the  number  and  extent  of  floods. 

b    Reforesting  of  denuded  and  eroding  slopes  will  stop  erosion  of  the 
slopes  but  will  have  little  effect  in  reducing  floods. 

c.    Flood  control  can  be  entirely  talcen  care  of  by  levees,  dams,  spread- 
ing basins,  and  proper  tillage. 

d    Forests  help  prevent  rapid  runoff  and  protect  the  forest  soil  from 
erosion.    Therefore,  they  help  reduce  the  damage  from  floods  on 
lands  along  the  stream  bottoms. 

e    If  v;e  would  completely  reforest  the  natural  forest  regions,  there 
would  no  longer  be  floods  in  these  areas. 

3.  VJhich  of  the  follovring  statements  most  nearly  expresses  the  true 
conception  of  the  forest  fire  problem?    (Selection  of  c  shows  proper  attitude) 

a    If  woners  burn  or  fail  to  protect  their  forests,  that  is  their  con- 
cern arid  not  the  public's. 

b    The  forest  fire  losses  and  Christmas  tree  abuses  are  of  about  equal 
emportance,  both  having  a  sentimental  and  dramatic  appeal  that  leads 
to  overemphasis. 

(Con'tO 
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c    Forest  fires  affect  everyone  just  as  does  any  national  calanity  that 
destroys  millions  of  dollars  vorth  of  property  annually  and  there- 
fore tecones  larcely  a  public  responsibility. 

d    Since  man  causes  more  than  90  percent  of  forest  fires,  people  should 
be  kept  out  of  the  forests. 

e    Fighting  forest  fires  is  justified  mainly  as  emergency  employment. 
TRUE  or  FALSE      (Proper  answer  is  underlined) 

h.    The  only  reason  for  fr)rnr,t  cor       ^ation  is  to  avoid  a  tirnhor  famine. 
(True,  false) 

5.  In  general,  the  standard  of  living  on  the  land  is  indicative  of  its 
productivity.     (True,  false) 

6.  Forest  insects  and  diseases  are  less  conspicuous  than  fire.  However, 
their  total  effect  on  the  forest  exceeds  that  of  fire  because  they 
work  every  year  and  no  forest  is  free  of  them.     (True,  false) 

7.  There  are  many  conservation  practices  that  are  profitable  to  a  pri- 
vate owner.     (True,  false) 

8.  The  public  can  justifiably  carry  some  of  the  cost  of  forest  conservation 
because  it  derives  benefits  from  it  that  the  individual  owner  cannot 
always  finance  alone.     (True,  false) 

9.  To  remove  mature  trees  from  a  forest  is  a  conservation  practice. 
(True,  false) 

10.  In  the  United  States,  there  are  about  500  million  acres  of  commercial 
forest  land.     (True,  False) 

11.  Most  of  our  forest  land  is  publicly  o\med.     (True,  False) 

12.  Hunters  should  be  allowed  to  take  approximately  the  annual  increase 
of  a  species  in  an  area  each  year  when  the  game  population  is  near 
the  carrying  capacity  of  that  area.     (True,  false) 

MULTIPLE  CHOICE 

13.  Most  of  our  lumber  comes  from  (public,  private)  forests. 

II+.    A  basic  consideration  in  wildlife  management  is  (control  of  predators, 
maintaining  the  ratio  between  males  and  females,  maintenance  of  food 
and  cover) . 

15.  Forest  soil  absorbs  more  water  than  bare  soil  because  it  is  more 
(-porous 5  fertile,  compact )• 

16.  Most  forest  fires  in  the  United  States  are  (man-caused,  lightning- 
caused). 

17.  A  tree  shelterbelt  is  most  valuable  as  (a  source  of  fuel,  shelter  for 
game ,  protection  for  soil) . 
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18.    A  forest  fire  burnin,;   .  :  the  tops  of  trees  is  called  a  (ground, 
surface^  crown)  fire. 

19-    Deer  population  in  ar  area  can  best  be  held  in  check  by  (transplanting, 
shooting  bucks  only,    .arvestinp:  both  bucks  and  does). 

20.  Most  of  our  cutover     .  .-est  lands  are  (subnarf^inal ,  profitable,  marginal) 
for  agriculture. 

ESSAY  TYPE 

21.  V/hat  is  accelerated  erosion?    (it  is  excessive,  i.e.,  more  than  normal, 
erosion  resulting  fron  the  barinp:       improper  cultivation  of  the  soil). 
Give  3  causes  of  it.  (Overgrazirj  of  grasslands,  careless  logging, 
careless  cultivation  of  croplands,  over-concentrations  of  animals  and 
humans  on  the  land.)    List  two  ways  of  preventing  it.     (By  balancing 
the  number  of  animals,  both  domestic  and  wild,  with  the  amount  of 
forage  available,  the  use  of  which  will  not  decrease  the  productivity 
of  the  land.    By  cutting  and  logging  forest  trees  so  that  the  forest 
floor  remains  intact  and  well  protected.) 

22.  VJhat  indicators  sho\.  that  a  v^atershed  is  in  good  condition?  (Ground 
well  covered  with  vegetation  -  grass,  shrubs,  trees;  clear,  clean 
streams;  lack' of  erosion;  absence  of  gullies;  stable s  tream  banks; 
litter  or  duff  -  leaves,  twigs,  dried  grasses  -  covering  the  ground.) 

23'    Why  is  vegetation  so  important  as  cover  for  watershed  lands?  (it 

keeps  the  soil  porous,  thereby  allowing  for  more  absorption  of  rain 
and  snow  water) . 

2U,    List  our  renev7able  natural  resources.     (Soils,  waters,  forests,  wild- 
life), 

non-renevrable  natura"  resources  .     (Minerals ,  oils ,  gases )  • 

25'    Give  your  definition  of  "conservation  of  renewable  natural  resources." 
(Conservation  is  the  wise  use  of  our  renewable  natural  resources  to 
keep  them  fully  productive  and  in  ample  supply  for  the  nation's  pre- 
sent and  future  needs). 

26,    List  the  primary  conservation  problems  of  your  home  community  or 

state  and  tell  what  is  being  done  to  solve  them.     (The  answer  depends 
upon  the  area  involved) . 

27'  VJho  is  your  State  Forester  and  what  is  his  address?  What  are  his 
responsibilities? 

28.    V/ho  is  your  extension  Forester  and  what  is  his  address?    What  is  his 
main  job? 

29-  What  agency  is  responsible  for  the  administration  of  the  National 
Forests?  (The  Forest  Service,  in  the  United  States  Department  of 
Agriculture). 

30.    What  agency  administers  the  National  Parks?    (The  National  Park  Service 
in  the  Department  of  the  Interior) . 
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*  i„i,i  ^  * 

*  I  GIVE  MY  * 

*  PLEDGE  AS  AN  AMERICAN  * 

*  TO  SAVE  AND  FAITHFULLY  TO  * 

*  DEFEND  FROM  WASTE  THE  * 

*  NATURAL  RESOURCES  OF  * 

*  MY  COUNTRY  —  ITS  SOIL 

★  ★ 

^  AND  MINERALS,  ITS  ^ 

★  FORESTS,  WATERS,  ★ 

*  AND  WILDLIFE  * 

it  ★ 
★     ★     ★  * 
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RANGE  MANAGEMENT 


UTAH  IS  A  RANGE  STATE-^ 


Utah  is  a  range  state:    approximately  06  percent  of  the  land  acreace 
is  covered  by  range  vegetation.    Barren  and  waste  lands  make  up  an  additional 
5  percent.    Only  3  percent  of  the  total  52,701,000  acres  of  land  is  cul- 
'tivated. 

Rangelands  provide  3h  percent  of  the  forage  requir  ,„  ..1:        u^i  f 
-:attle,  and  brasses  cf  the  state.    Sheep  get  about  86  percent  of  their 
^uh.^  forage  from  ranges.    Beef  cattle  get  56  percent  of  their  forage  from 
this,  source.    About  90  percent  of  the  beef  cattle  feed  upon  range  forage 
in  the  summer  but  only  25  to  35  percent  In  the  v:*inter. 

The  range  livestock  industry  accounts  for  from  33  to  kO  percent  of 
the  agricultural  income  within  the  InterciDuntair:  region.  This  industry 
malies  use  of  lands  othervn.se  unuseable  be -:ause  of  low  rainfall,  shallow 
and  --ocky  soils,  salty  soils  or  rough  terrain - 

Rangelands  of  Utah  are  characterized  by  a  v^ude  diversity  in  vegetation 
^ypes,  productivity  and  ownership.    Federal  lands  amount  to  73  percent  of 
the  land  acreage-    Most  range  operations  :i^end  on  carefully  integrated 
use  of  federal  and  private  and  even  state  lands.    National  forest  lands 
in  the  mountains  supply  a  majority  of  the  summer  grazing-    Winter  grazing 
comes  principally  from  desert  and  semi-desert  ranges  administered  by  the 
Bureau  of  Leind  Management-    Well-balanced  livestock  operations  are  often 
made  difficult  by  a  shortage  of  spring  range-    Trailing  and  trucking  of 
both  sheep  and  cattle  between  seasonal  ranges,  often  widely  separated,  is 
typical - 


RANGE  FORAGE 

Although  grasslands  are  not  extensive  in  Utah,  grasses  add  greatly 
to  the  forage  supply  on  areas  dominated  by  brovrse  plants-    Grasses  fre- 
quently produce  most  of  the  forage  supply  in  mountain  parks,  on  upland 
plains  and  valleys,  and  on  sagebrush  slopes  following  sagebrush  control 
practices. 

A  diversified  diet  is  generally  more  effect±ve  in  supplying  a  balanced 
ration  to  grazing  animals  than  a  diet  of  either  rrr'owse  or  grass  alone. 
This  is  particularly  true  of  winter  range.    The  content  of  protein,  phos- 
phorus 5  and  carotene  (Vitamin  A)  in  grasses  is  hi^h  during  spring  gro>rth 
but  declines  with  plant  maturity.    However,  the  levels  of  these  nutrients 
in  non-deciduous  shrubs  may  vary  only  slightly  as  the  season  progresses - 

On  winter  range,  grasses  are  high  in  energy  but  low  in  protein, 
phosphorus  and  carotene-    Browse  plants  at  this  time  of  year  are  much  higher 
in  protein,  phosphorus  and  carotene  but  lower  in  energy  than  grasses. 
Shadscale  and  sagebrush  winter  ranges  which  contain  cured  grasses  often 
require  no  supplemental  feeds • 

*By  John  F-  Vallentine,  Extension  Range  1 1; • . •  agement  Specialist,  U.  S.  U., 
Logan,  Utah 
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A  range  type  is  a  land  area  given  a  characteristic  appearance  by  a  single 
riant  species  or  group  of  species.    Range  types  are  separated  on  the  basis 
of  appearance  and  vegetation  composition.    The  following  nine  range  types 
are  used  in  this  bulletin: 


of 

%  of  total 

State 

r angel and 

1. 

Juniper-pinon 

23.8 

27.6 

2. 

Salt-desert  Shrup 

22.  i+ 

26.0 

3- 

Sagebruiih 

16.1 

18. 7 

k. 

Blackbrush 

7.0 

8.1 

5- 

Mountain  Brush 

6.1 

7-1 

6. 

Conifer 

k.2 

h.9 

7. 

Aspen 

3-7 

h.3 

8. 

Plains  Grassland 

2.k 

2.8 

9- 

Mountain  Grassland 

.k 

<  .5 

Total 


86.1 


100.0 
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I.  Introduction 

Utah  is  ar.  inportant  range  state.    Conserva-^ion  of  our  "cracs" 
resource  is  vital  to  everyone  in  Utah.    VJatersheds  in  Utah  protected  by 
this  grass  resource  are  vital  to  people  in  other  states  as  veil  as  to  Utahns. 
V/ater  of  the  great  Colorado  River  flows  from  Utah  to  other  states.  Count- 
less business  enterprises  and  industries  depend  upon  this  water  from  our 
range  and  forests.     It  irrigates  fertile  valleys  that  support  prosperous 
to\;ns  and  cities.    Mild  gane  and  fish  de^^end  upon  range  ar.d  v/ater  from  the 
range . 

Range  covers  ^6,000,000  acres  in  Utah.    Five-sixths  of  this  is 
grazed  by  our  livestock.    More  than  one-sixth  of  it  actually  is  ovmed  by 
ranchers.    There  are  3-8  nillion  acres  of  comercial  forest  and  1.8  million 
acres  of  cropland. 

The  manner  in  \:hich  all  of  our  range  is  managed  is  important  fron 
the  standpoint  of  incone  to  agriculture,  since  the  grass  and  brovrse  crop 
from  range  furnishes  one  of  the  two  greatest  sources  of  agricultural  incor^e 
in  Utah. 

Range  conservation  and  range  management  mean  practically  the  same 
thing.    When  rangeland  is  well  managed,  it  will  be  conserved;  it  will  also 
produce  food,  fiber  and  water  at  the  highest  possible  level. 

The  management  and  conservation  of  our  great  range  resoujce  is 
dependent  upon  a  good  working  knowledge  of  range  among  the  people  who  handle 
it.    We  look  at  management  of  range  as  an  important  job^-one  wh:^ch  takes 
know  how  and  experience. 

What  is  Ranpie  and  Ran^e  Management? 

A.  Rangeland  is  laxid  best  adapted  to  the  production  of  perennial 
plants  for  harvest  and  use  by  grazing  animals,    Rangeland  is 
not  suited  for  rep:ular  cultivation,  due  to  climate,  tQpQ>q;raphv 
or  soj.l^ 

B.  Ran^e  Manap:ement  is  the  handling  of  range  in  a  way  that  will 
produce  the  most  products  over  a  long  period  of  time. 

Mismanagement  exposes  soil  to  the  forces  of  erosion.  Valuable 
water  resources  are  wasted. 


•^Karl  G.  Parker — Extension  Range  Specialist 
U.  S,  U.  Logan,  Utah 
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■  II .    steps  to  Better  Ranr^e  Mana^enent  Kno;:].ed/-^e 

A.  What  is  on  Kanr,eland? 

Plants—the  main  resource  vrith  which  v;e  work.    Livectock  and 
wildlife  on  rangeland  depends  upon  the  plants  and  the  strength 
of  the  plants  in  the  range. 

Group  participation:    Hov;  would  you  describe  a  grass  plant? 

1.  A  c^ood  range  operator  knows  the  important  kinds  of  plants 
that  grow  on  his  range,  such  as: 

Grass — round,  hollow,  jointed  stens;  leaf  veins  parallel- 
Grasslike  plants — Sedge--stens ,  three  cornered^  no  joints. 

Ruch-'-stens ,  round;  no  joints 
Forb-- (herbs  )--Non^grasslike  plants  with  annual  tops  axid 
net-like  veins  in  leaves - 

Shrub — Leaves  with  net-like  veins,  stems  woody  and  branch 
at  the  base;  not  trees* 

2.  A  Goocl  range  operator  knows  his  inportant  range  plants  by 
natne.    The  rancher  can  use  a  knowledge  of  these  different 
kinds  of  plants  to  grow  bigger  and  better  crops  of  "grass" 
and  to  hold  soil  and  water  in  place - 

Activity: 

1.  Each  canpcr  collect  a  sanple  of  each  of  the  above  kinds  of 
plants . 

2.  Demonstration  on  collecting, - pressing,  mounting,  and  identi- 
fication of  range  plants. 

3.  Gi'oup  participation:    Each  member  mount  a  plant  for  the 
herbarium. 

B.  Vftiat  is  its  Value? 

Each  plant"-its  purpose. 

What  they  furnish  to  animals : 
Plants  furnish  energy  and  building  materials  to  animals.  vThat 
about  the  life  regulators  we  get  from  plants?    Some  plants 
are  better  soil  savers. 

Exhibits : 

1.  Forage  values. 

2.  Conservation  value — compare  root  systems  of  grasses  and 
shrubs . 

C.  What  Happens  to  the  Plants  In  the  Ranp:e? 
1.    Range  site 

We  can  call  the  different  kinds-  of  rangeland  "sites."  A 
range  site  is  simply  an  area  of  range  with  one  kind  of 
soil,  slope  and  climate.    You  can  distinguish  between 
the  sites  by  the  different  kinds  and  amounts  of  plants  that 
grow  there  under  natural  conditions  (not  affected  much  by 
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Gra::inc).    Grazing  night  chanc^  ^^"^^  types  of  vegetation  on 
a  range  site,  but  the  soil,  slope  and  climate  renain  es- 
sentially the  same. 

The  texture  of  the  soil  is  determined  by  the  percentage  of 
sand,  silt  and  clays  that  nalie  up  the  soil.    These  three 
kind£,  of  soil  particles  can  be  identified  by  the  sense  of 
touch,  by  ^'ribboning*'  a  piece  of  moist  soil  between  your 
fingers . 

S_and  is  the  gritty  material  which  is  felt. 
Silt  is  the  floury  material. 
Clay  is  the  sticky  material. 

A  combination  of  sand,  silt,  and  clay  is  called  loam. 
Following  are  some  of  the  common  range  sites  with  a 
Brief  description  of  each- 

Moist,  deep- -a  fertile  area  with  watertable  up  to  tvo 
feet.    It  may  be  flooded  or  sub- irrigated  periodically. 
Overflow- -areas  receiving  runoff  from  other  land. 
Saline- -overflow  site  ^rhere  plants  are  affected  by  salt 
accumulation. 

Sandy- -sandy  looms  and  loamy  fine  s.ands. 
Silty--very  fine  sandy  loams,  loams,  silt  loams,  and 
silts . 

Clayey--sandy  clay  loams,  silty  clay  loams,  and  clay 
loams  that  take  water  readily. 

Shallow- all  soils  ten  to  twenty  inches  deep  over  rock, 
shale  or  gravel. 

Heavy  clay- -sandy  clay,  silty  clay  and  clay;  talces 
water  very  slowly. 

2.    Nature  fits  the  plants  to  the  range 

In  the  first  place,  nature  had  a  set  of  plants  on  the  range 
which  v/ere  best  adapted  to  the  soils,  the  available  moisture  and 
the  climate  in  each  area.    Grazing  these  plants  produces  definite 
changes.    The  plants  in  the  range  react  to  grazing  in  different 
ways-    To  better  understand  that  we  fl;roup  the  plants  according 
to  the  way  they  react  to  Rrazia^.    Fire,  or  the  lack  of  fire 
also  influences  range  plants. 

a-    Green  group  plants--were  plentiful  in  the  original, 
native  range  in  "top'*  or  "climax"  condition.    These  plants 
are  usually  tall,  highly  productive  and  well-liked  by 
grazing  animals-    The  green  group  plants  are  the  first 
ones  to  decrease  when  grazing  becomes  heavy.    By  their 
abundance  in  the  range,  they  indicate  that  the  range 
management  plan  is  "going  well"--that  production  is  high. 
As  the  range  goes  downward  in  condition  from  "excellent" 
to  "good,"  "fair"  and  finally  to  "poor"  range,  we  find 
fewer  of  the  green  group  plants.    Examples  of  this  group 
are:     slender  wheatgrass,  blueburch  wheatgrass,  and  winter- 
fat. 

b-    Yellow  group  plants- -are  also  native  plants  that  were 
part  of  the  "top"  or  "climax"  range  but  are  less  attractive 
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to  livestock.    Many  are  short  plants.    They  escape  gra::inG 
because  they  are  short,  less  palatable,  or  possibly  because 
they  are  "spiney"  (cactus). 

These  yellw  ^roup  plants  increase  in  numbers  as  grazing 
becomes  moderate  too  heavy.    They  replace  the  green  gioup 
plants  v/hich  have  become  smaller  and  weaker-    If  heavy 
grazing  continues  long  enough,  even  the  yf^llow  f2;roup  plants 
will  die  out  of  the  range. 

If  the  yellow  group  plants  in  the  range  become  numerous, 
weak  and  small,  the  operator  should  look  at  his  grazing 
program  with  caution. 

The  range  operator  begins  to  lose  valuable  moisture  and 
soil  when  both  the  Green  and  yellow  groups  become  weal^. 
^•Jhen  he  keeps  down  the  shoots,  he  shortens  the  roots. 
The  plant  roots  are  the  best  soil  and  water  conservators* 
A  healthy  range  plant  renews  its  entire  root  system  over 
a  3  year  period,  that  is,  if  it  has  enough  leaves  to  manu- 
facture root  building  materials. 

Examples  of  the  "yellow"  group  are:    Blue  grama,  curly 
grass,  fringed  sagewort  and  cactus. 

c.    Red  group_  plants — are  the  plants  which  in  the  original 
range  occupied  only  the  disturbed  areas,  such  as  prairie 
dog  towns,  slide  areas  and  v/ashed  or  trampled  soil. 
They  may  also  be  from  other  land  areas.    Rangelands  which 
are  grazed  too  heavily  too  long  are  often  invaded  by  red 
group  plants  in  the  range  simply  mean  DANGER  to  the  soil 
and  water  resources  and  to  the  production  of  livestock, 
game  animals  and  water-    Exeanples  of  this  group  are: 
Russian  thistle,  cheatgrass  brome,  foxtail  barley  and 
halogeton. 

3.    Range  condition  judging-     (Field  trip) 

Range  condition  means  range  health-    The  kinds  and  amount 
(by  weight)  of  the  range  plants  determine  range  condition - 
Group  participation:    Range  condition  judging-    Examples  of 
range  condition  judging.    Examples  of  range  condition 
classes-    (flannel  board  exhibit) 

h.    Making  a  range  invent ory- 

Exhibit:    Making  a  range  nap. 

Making  Plans  for  Wise  Use 

Exhibit:    Range  map  and  map  overlay.    By  workshop  leader.  A 
good  range  management  plan  is  made  up  of  practices  that  result 
in  high  production  from  the  resources  over  a  long  period  of  time. 

Range  Improvement  Practices 

1-    Grazing  methods- -are  always  needed. 

a.    Rotation  grazing-'-grazing  different  pastures  in  proper 
order. 
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b.    Deferred  grazing- -lett ins  the  plants  get  a  start  before 
grazing  time. 

c    Range  "rest'^--the  best  medicine  for  "sick  range." 

2.  Salting  pla.ns--for  more  even  use  of  grass  by  livestock. 

3.  Stock  vrater  development. 
k.    Herding  or  drifting 

5.  Seeding--sonetimes  needed;  re-established  higher  producing 
plants . 

6.  Burning--used  occasionally  (remember,  can  be  a  useful 
servant  or  a  bad  master) • 

7'    Control  of  poisonous  and  noxious  plants - 

a.  Mechanical  control. 

b.  Chemical  control 

c.  Grazing  management.    G-raze  larkspur  with  sheep  only- 


Ill  •    Management  of  Grazinp;  by  Wild  Animals 


Do  the  same  principles  apply? 
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RAl^GEIAim  TYPES  M  RELATION  TO  RAIIGE  USE  IN  UTAH 


Rangeland  in  the  state  of  Utali  furnishes  needs  and  satisfactions 
important  to  the  people  of  Utah,  it  is  e:vtensive  in  area- 

To  begin  with,  let's  tal^e  a  lock  at  the  land  use,  ownership  and 
administration  pattern  of  rangelands  in  Utah. 


Pie  chart  of  land  use: 

Area  of  Utah  52,700,000 

Rangeland  ^5 ,000 ,000 

Cropland  1,800,000 

Commercial  Forest  3^500,000 

Special  use  area  3^000,000 
(defense,  etc. ) 

Rangeland  Ownership  8,500,000 

Private  7,800,000 

National  Forest  Rangeland  25,000,000 

BLM  3,000,000 
State  and  local  government 


Range  Use 

Grazinp; 

Cattle  and  Sheep  ^0,000,000 

Big  game  animals  35,000,000 
(not  all  some  area) 
Recreation 

Intensive  areas  90,000 

Game  Pursuit  30,000,000 

Water  Yield  32 , 000 , 000 

Range  livestock  and  big  game  animals  in  Utah  get  nearly  6o  per  cent 
and  95  per  cent  respectively  of  their  feed  from  native  range  land. 


There  is  a  wide  variety  of  rangeland  in  Utah.    Each  is  suited  to  a 
particular  purpose.     (See  map  of  Utah.) 

1.    Winter  Range 

This  occupies  most  of  western  and  central-eastern  Utah.    The  Creosote 
bush  type  in  VJashington  County  is  the  lov^er  producing  part  of  the  desert 
range.    The  Blackbrush  community  occurs  along  the  southern  border  and  along 
the  alluvial  benches  and  fans  bordering  th^  Colorado  River.    Production  is 
slIso  low,  but  not  as  1o\t  as  in  the  Creosote  bush  type. 

The  east  and  west  desert  furnish  a  rich  variety  of  feed  for  live- 
stock and  game  animals  if  the  range  is  in  good  condition. 

Soil  sodium  content  is  high.    Infiltration  is  impaired  with  heavy 

use. 
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VJhile  there  are  pure  stands  of  vinterfatj  the  typical  plant  cover 
is  a  mixture  of  big  sagebrush,  shadscale,  salUbush  and  vinterfat  along  vith 
a  fe\r  grasses  such  as  squirreltail,  and  forbs  such  as  scarlett  globemallow. 

Halogeton  has  invaded  much  of  the  desert  ranges  of  Utah. 

2.    Spring  and  Fall  Range > 

The  upper  desert  plateaus,  foothills,  and  lower  mountain  ranges  have 
a  cover  of  sagebrush — bunchgrass  type--in  the  lov:er  elevations,  and  the 
pinyon- juniper  types  in  the  higher  elevation  in  this  part  of  the  state- 
This  is  a  fairly  productive  type,  but  vhich  is  now  supporting  only  a  stand 
of  scrubby  trees  over  bare  soils,  or  sagebrush  -vrlth  a  few  herbacious  plants 
as  an  understory. 

An  increasing  amount  of  this  vegetational  type  in  Utah  is  being 
developed.  Increases  of  from  500  to  1000  pounds  of  forage  per  acre  are 
being  obtained. 

3»    Summer  Range 

The  oakbrush  and  maple  type  form  the  transition  zone  into  the  summer 
range  area.    Here  we  find  widely  varying  kinds  of  vegetation,  ranging  from 
low  producing  shrub  cover  to  highly  productive  meadows.    Here  we  also  find 
dense  stands  of  trees  about  which  there  is  some  controversy  regarding 
resource  development. 

Steepness  of  slopes  is  a  major  problem  in  the  late  spring  and  early 
summer  range  areas.    Intensive  livestock  management  and  close  cooperation 
among  range-livestock  operators  where  they  run  livestock  in  common  are 
necessary  if  these  types  of  lands  are  to  be  classed  as  "usable." 

The  aspen  type  is  highly  productive  range.     It,  too,  requires  care- 
ful management.    The  normal  understory  of  saterleaf ,  mountain  brome, 
slender  wheatgrass,  and  rich  variety  of  other  forbs  and  grasses  is  quite 
sensitive  to  grazing-    The  open  parks  and  the  open  stands  of  aspen  in  many 
cases  are  now  occupied  by  a  misture  of  sagebrush  and  rabbitbrush. 

The  alpine  grassland  types  used  mostly  as  summer  range  for  sheep 
also  produce  good  forage.    In  these  higher  altitudes  the  climate  near  the 
ground  becomes  so  harsh  that  only  a  few  rather  specialized  types  or  plants 
are  able  to  survive. 

Since  these  are  the  highest  producing  v:atersheds  of  the  state  of  Utah 
extremely  heavy  emphasis  is  placed  upon  effeciency  of  management  of  the 
plant  cover. 
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FOUR  PRINCIPLES  OF  RAIIGS  OPERATIOK* 


Many  things  happen  on  range  land  that  i-ie  don't  understand,  but  there 
are  sone  natural  lavs  to  be  steered  by.    These  natural  laws  apply  on  range 
land,  whether  in  Texas  or  Utah.    They  give  us  reasons  for  managing  dif- 
ferent ranges  in  different  ways  ,and  for  adjusting  to  the  seasons  and  years. 
They  might  be  called  principles  of  operation.    There  are  four: 

The  first  is:    THE  SHOOTS  MAKE  FOOD  AITO  ROOTS  I    Green  leaves 
manufacture  all  the  food  fron  which  roots  grovr.     In  the  sunnner  and  fall, 
roots  store  food  that  nourishes  the  new  shoots  in  the  spring.     Plants  are 
living  things.    You  can  make  them  grow  or  starve  them.    Suppose  we  graze 
off  the  shoot  that  comes  from  root  storage  in  the  spring.    This  is  the 
shoot  which  vras  to  have  been  the  food  manufacturing  apparatus  for  this  year. 
If  the  first  shoot  is  grazed,  there  is  usually  enough  storage  to  put  out 
another  shoot;  but  if  we  do  this  repeatedly  in  the  same  season  we  starve  the 
root,  vre  shorten  it,  reduce  its  agility  to  reach  moisture  and  nutrients. 
It  takes  a  big  factory  above  ground  to  turn  out  much  goods.    The  man 
whose  pasture  looks  only  half  used  each  fall  gets  more  grazing  than  the 
man  whose  pasture  is  kept  short. 

The  second  is:    NATURE  ABHORS  A  VACUUM!    She  doesn't  like  empty 
space.    This  is  a  law  of  physics  but  has  an  analogy  on  the  range.  On 
pasture,  this  means  that  she  tries  to  keep  the  soil  covered  as  long  as 
any  soil  is  left.    VJhat  vrill  she  cover  it  vnth  if  we  won't  let  anything 
grow  that's  fit  to  graze?    That's  why  psuLatable  plants  on  overstocked  pas- 
ture give  way  to  weeds  and  woody  plants  and  even  spiny  plants.  That's 
also  why  tall  high-producing  grasses  give  way  to  short  low-producing 
grasses.    When  we  keep  a  grass  zhat  normally  grows  three  feet  tall  grazed 
do\m  to  a  height  of  one  and  a  half  inches,  we  are  removing  over  90  per 
cent  of  the  food  manufacturing  appartus  of  that  plant.    In  the  same  pasture 
there  are  usually  other  grasses  which  are  normally  short  grasses.  It's 
hard  for  a  cow  to  get  more  than  half  their  leaves.    We  say  they  stand  the 
grazing.    Actually,  they  are  so  short  they  can  escape  being  grazed  too 
closely.    They,  therefore,  increase  in  overutili-iicd-^^fistures.    Half  of 
what  the  big  grasses  produce  is  about  as  much  as  all  of  wRa;c--the.,  short 
grasses  would  produce  if  a  cow  could  graze  short  ones  that  closely.  Under 
good  management,  nature  talces  up  the  slack,  and  the  taller  kinds,  if  some 
are  left,  crowd  out  the  weeds  and  push  short  grasses  back  down  to  their 
proper  percentage  of  the  plant  cover.    That  means  a  more  productive  pasture. 

The  third  principle  is:    NATURE  IS  ALWAYS  TRYING  TO  PUT  BACK  THE 
KII©  OF  VEGETATION  SHE  HAD  ON  A  PIECE  OF  GROUND  IN  THE  FIRST  PLACEI  This 
is  what  plant  ecologists  call  the  natural  law  of  plant  succession.  These 
changes  in  the  kinds  of  plants  on  abandoned  fields,  in  pastures  that  are 
rested,  along  road  right-of-ways,  are  examples  of  the  process.    The  changes, 
if  unmolested,  go  on  until  there  is  a  kind  of  vegetation  that  fits  the 
soil  and  climate  so  perfectly  that  no  other  kinds  of  plants  can  move  in. 
That  kind  of  vegetation  is  called  climax.    The  climaix  in  forest  climates 
will  be  some  combination  of  forest.     In  grassland  climate,  it  will  be 
some  combination  of  grasses.    We  can  even  predict  what  it  will  be  when  we 
know  the  soil  and  the  climate^.    This  makes  range  management  fairly  simple 
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compared  to  managing  a  tame  pasture.    IJatur?!  plant  succession  •.  ..11  increase 
the  better  higher-producing  plants  on  ranges  in  poor  condition,  if  we  sin- 
ply  give  the  pasture  a  rest.    Sometimes  a  change  in  season  of  use  or  in 
numbers  is  all  that  is  needed.    However,  rests  usually  get  quicker  results. 

This  same  tendency  of  nature,  to  restore  the  original  kind  of  vec- 
etation  will  destroy  our  tame  pastures  unless  we  keep  working  with  them-- 
clipping  weeds,  fertilizing,  renovating,  reseeding,  etc.    The  soil  was 
built  under  nature's  mixture  of  plants.    They  didn't  take  out  more,  it  also 
takes  more-    That's  why  tame  pastures  get  "sod-bound"  or  "run-down."  They 
hit  the  bottom  of  the  barrel  and  we  have  to  fertilize  or  renovate-  On 
eithei  kind,  native  or  tame  pasture,  we  will  manage  better  if  we  recognize 
this  natural  law  of  plant  succession. 

The  fourth  and  last  is:    THE  PRUJCIPAL  FACTOR  LXMniTJG  GROVH'H  IN 
GRASSLAND  CLmTES  IS  WATER  SUPPLY!    >7hat  can  we  do  about  water  supply? 
Maybe  someday  it  will  be  practical  to  make  it  rain.    Meanwhile,  we  had  bet- 
ter get  more  of  what  falls  naturally  each  year  stored  in  the  ground.  We 
know  that  a  lot  of  the  moisture  that  falls  runs  off  because  the  very  sur- 
face of  the  soil  is  puddled  and  sealed-    We  know  that  puddling  is  caused 
by  raindrops  striking  bare  soil.    We  know  that  if  we  keep  soil  covered 
with  green  vegetation  or  a  mulch  of  old  growth  or  with  even  a  burlap  sack, 
the  soil  is  not  puddled  by  raindrops  and  much  more  water  soaks  in. 

We  also  Icnow  that  water  once  stored  in  the  soil  in  a  grassland 
climate  almost  all  stays  there  until  it  is  used  to  raise  plants,  or  moves 
into  streams  through  natural  channels-    On  range  we  don't  worry  about  cap- 
illary rise-    Capillarity  doesn't  work  when  the  bottom  of  the  wick  isn^t 
in  the  kerosene-    Evaporation  doesn't  use  much  stored  soil  moisture-  If 
it  did,  we  couldn't  summer- fallow  wheat  land  to  store  two  years  of  rain 
for  one  wheat  crop.    So,  the  answer  is  clear:    Keep  the  ground  covered 
and  cash  in  on  what  the  climate  has  to  offer.    The  man  with  the  bare- 
lookii72  range  needs  a  rain  the  most,  but  \7hen  the  rain  comes  he  will  get 
less  Irenefit  froji  it  than  the  man  whose  range  is  covered  with  forage. 
You  can  dig  holes  on  two  sides  of  a  range  fence  a  day  after  a  good  rain 
on  d:.y  soil,  and  you'll  often  find  twice  the  depth  of  stored  moisture  on 
the  .side  where  the  ground  was  covered  with  vegetation,  dead  or  alive,  com- 
pared with  the  bare  side. 

It's  good  business  to  graze  about  half  the  year's  growth  and  leave 
half.  The  half  for  gra-^^.ing  will  be  a  bigger  half  and  the  other  half  won't 
be  wasted.  The  hcilf  left  will  mulch  the  grouund  so  the  surface  won't  seal- 
In  that  way,  we'll  get  the  water  stored  in  the  ground  to  raise  more  grass - 

^(Excerpt:    Journal  of  Range  Management-  Vol-  U,  No-  5,  September,  1951, 
USE  OF  ECOLOGY  ON  RANGE  LAND  by  E.  J.  Dyksterhuis) 
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PLAI7I  AI©  AI^H-IAL  R±%UIEZI-E1?TS 


Success  in  using  any  intensive  grazing  nanagenent  plan  depends 
on  how  vrelj.  the  plan  provides  for  two  basic  needs: 

1.  The  needs  of  the  forage  plants. 

2.  The  needs  of  the  livestock  (and  livestock  owner). 

A  management  system  which  overlooks  either  plant  or  animal  requirements 
will  usually  faJ-1  short  of  its  goal.    Either  the  range  or  the  rancher  suf- 
fers when  the  plan  does  not  provide  for  these  needs. 


PLAOT  NEEDS 

Because  the  forage  plant  is  required  for  grazing,  its  physiology 
and  reactions  ought  to  be  understood  by  anyone  who  undertakes  to  manage 
range  land.    Range  plants  must  provide  livestock  forage  and  yet  supply  their 
own  needs  for  growth  and  reproduction.    A  year  in  the  life  of  a  typical 
perennial  range  grass  or  forb  could  be  described  as  beginning  in  the  fall, 
as  the  plant  becomes  dormant  after  a  season's  growth. 

To  survive  the  winter  and  begin  spring  growth,  the  plant  has  stored 
reserves  of  carbohydrates  in  its  roots  and  root  crown.    This  food  supply 
is  used  at  a  very  slov7  rate  during  the  winter.    As  the  plant  begins  its 
spring  growth,  much  of  the  remaining  food  reserve  is  used.    Stored  carbo- 
hydrates  continue  to  be  the  sole  source  of  food  for  the  plant  until  enough 
chlorophyll-bearing  leaves  are  grown  to  produce  food  needed  for  the  plant's 
growth.    After  the  initial  spring  growth,  the  plant  depends  largely  on 
currently  produced  food  for  growth  and  seed  production.    Storage  of  car- 
bohydrates  reaches  a  pedc  between  seed  ripening  and  fall  dormancy.  Fluctua- 
tion in  moisture  and  temperature  affect  the  growth  and  storage  patterns, 
which  also  vary  between  species.    Detailed  data  on  many  major  forage  species 
have  been  published  in  scientific  journals.    This  information,  coupled  with 
local  observations,  can  be  used  for  management  planning. 

Grazing — intensity,  frequency  and  timing — can  profoundly  affect 
the  growth  and  reproduction  of  the  plant.    During  the  dormant  fall -winter 
period,  dry  leaves  and  seed  stalks  usually  can  be  grazed  without  damaging 
the  plant.    The  root  crown,  which  contains  stored  plant  food,  must  not  be 
grazed  and  enough  stubble  should  be  left  to  protect  the  root  crown  from 
adverse  weather,  trampling  and  other  effects.    A  critical  period  is  when 
the  plant  starts  spring  growth,  reducing  stored  food  supply  when  producing 
the  first  leaves.    However,  once  sufficient  growth  is  available  to  manu- 
facture plant  food,  grazing  is  not  unduly  detrimental  provided  (l)  it  is 
not  too  intensive  and  (2)  it  is  terminated  in  ample  time  for  the  plant  to 
regrow:  and  complete  its  normal  growth  cycle. 

Grazing  during  the  period  of  flowering  and  seed  production  will 
interfere  with  seed  production  and  reduce  essential  carbohydrate  storage. 
Removal  of  green  leaves  and  stems  during  the  food  storage  period  that  fol- 
lows seed  production  can  deprive  the  plant  of  needed  reserves,  reducing 
its  vigor  and  retarding  its  growth  in  the  spring  of  the  following  year. 
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Cropping  of  seed  sralks  stinulates  tillering  (production  of  nev 
shoots)  in  sone  cases,  but  benefits  are  lont  if  plants  do  not  receive  sub- 
sequent rest  to  allov  the  fillers  to  develop.    Stolon  (runners)  and  rhizone 
(rootstock)  production  depends  on  good  plant  vigor,  vhich  in  turn  depends 
in  part  on  food  reserve  storage. 

Weather  conditions  strongly  affect  plant  growth,  and  hence  plant 
response  to  grazing.    Cold  or  dry  spring  weather  can  delay  the  developnent 
of  the  cool-season  growers  such  as  western  vheatgrass,  Arizona  fescue  and 
crested  v;heatgrass  which  depend  largely  upon  winter  and  spring  precipitation 
to  nahe  their  groirbh.     In  the  Southwest,  warm-season  grasses  (blue  grama, 
for  example)  maive  their  annual  growth  largely  after  suinmer  rains  begin- 
I4i:ctures  of  cool-season  and  warm-season  growers  offer  opportunities  for 
broader    realization  of  benefits  from  periodic  deferment-    V7eather  vari- 
ations must  be  considered  along  with  composition  of  cool-season  and  wam- 
season  species  in  developing  a  management  system  for  a  range  unit-  Variable 
weather  requires  plant  flexibility  to  allow  adjustments  for  drought,  "late" 
spring  seasons  and  other  unpredictable  factors- 


LIVESTOCK  NEEDS 

To  be  practical,  a  management  plan  must  satisfy  the  needs  of  the 
livestock  that  harvest  the  forage.    Livestock  needs  are  perhaps  Igetter 
understood  that  those  of  the  plants.    Domestic  animals  are  grazed  for  eco- 
nomic reasons — the  rancher  wants  to  profit  from  his  operation.    This  means 
that  a  breeding  herd  or  flock  must  produce  a  high  percentage  of  offspring; 
animals  destined  for  market  need  to  gain  in  weight  and  condition  while 
grazing. 

Livestock  often  thrive  best  when  net  hajidled  excessively,  though 
many  ranchers  believe  "the  eye  of  the  master  fattens  the  cattle."  Weight 
losses  can  result  from  moving  or  handling  livestock  unless  the  animals  are 
accustomed  to  it,  and  unless  the  handling  is  done  carefully.    Most  operations 
require  gathering  stock  at  least  twice  annually  for  branding,  shipping, 
shearing,  or  moving  to  seasonal  ranges;  these  moves  can  often  be  coordin- 
ated with  the  rotation  system  so  as  to  result  in  little  or  no  extra  handling. 
"Fresh  feed"  periodically  may  appeal  to  grazing  animals,,  and  a  move  to  un^ 
touched  forage  can  result  in  improved  livestock  condition  and  even  better 
rate  of  weight  gain  during  the  growing  season;  this  benefit  often  can  at  least 
reduce  detrimental  effects  of  handling  and  moving. 

Many  operations  involve  breeding  on  the  range;  sires  simply  are 
turned  in  with  the  herd  during  the  breeding  season.    In  some  cases,  special 
pastures  are  used  for  this  purpose.    The  size,  topography  and  other  char- 
acteristics of  the  range  unit  affect  the  number  of  sires  necessary  to  achieve 
complete  breeding.    Animal  husbandmen  on  many  ranches  find  it  necessary 
to  separate  their  livestock  by  sex  and  age  classes;  for  example,  steers 
and  heifers  are  usually  kept  separate  and  the  cow-calf  herd  is  run  in  sep- 
arate pastures.    These  factors  can  affect  the  design  or  implementation  of 
a  management  system. 

Livestock  have  strong  preferences  for  certain  species  of  plants, 
and  often,  for  individual  plants  of  a  species.    The  highly-preferred  species 
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hav    beer,  referred  zz  as  ''ice  crean  plants";  aninals  viil  heavily  gra::e 
^hec while  hardly  touching  equially  nutritious  but  less  palatable  speci-js. 
The      is  sften  a  tendency  for  aninals  to  return  to  the  sane  individual  riant 
in  Li  cferenc  J  to  another  of  the  saine  species  vhich  has  accunulated  coarse 
{^rcv-h  from  ^he  previous  season.    This  selective  grazing  is  a  characteristic 
c:  life  as  vjell  as  denes  tic  aninals. 

Livestock  in  general  prefer  certain  areas  of  their  range.  For 
e>:ar.;:jle,  cattle  tend  to  use  heavily  the  areas  adjacent  to  vater,  and  seldcn 
T-ravel  up  steep  slopes  or  over  rough  topography  as  long  as  any  feed  remains 
in  t:  le  "tottoris"  or    ''flats."    In  rough  country,  cows  becone  "located"  in 
a  li-ited  area,  and  irill  return  to  it  at  the  first  opportunity  if  driven 
away  .    This  is  particularly  true  of  cows  raised  on  a  yearlong  range  unit. 

RECOirciLIKG  PLAINT  AND  AITIM/U^  NEEES 

The  case  histories  of  record  offer  evidence  of  advantages  for 
intensive  management  fron  the  standpoint  of  both  forage  plant  and  grazing 
animal-    They  also  show  that  there  are  problems  associated  with  their  ap- 
plication.   The  results  of  actual  applications  of  intensive  management 
demonstrate  that  here  is  a  strong  challenge  and  opportunity  to  couple 
common  sense  and  practical  experience  with  scientific  knowledge  for  better 
rangelands  and  sustained  livestock  production. 

The  variety  of  case  histories  used  as  examples  show  conclusively 
that  there  is  no  single  "best"  system  that  is  universally  applicable. 
Every  range  unit  must  be  considered  in  the  light  of  the  combination  of 
conditions  that  affect  it.    A  management  plan  tailored  to  each  ranch  or 
grazing  allotment  is  the  "best"  answer. 

Most  succes:?ful  grazing  systems  are  compromises  which  take  advan- 
tage of  both  plant  and  animal  characteristics  while  recognizing  the  unde- 
niable requirements  of  both.    For  example,  plants  would  do  better  if  they 
\/ere  never  grazed  during  their  most  active  periods  of  growth  and  food 
storage.    On  the  other  hand,  livestock  must  have  feed  during  these  periods - 
Most  intensive  management  systems  therefore  provide  for  grazing  some  units 
while  resting  or  deferring  others.    As  case  histories  show,  there  are  many 
ways  of  making  this  compromise. 
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Poisoning  of  grazing  animals  by  the  plants  that  they  nomally  eat 
is  not  a  comnon  thing-    Poisoning  has  beccne  a  problem  on  the  range  either 
because  animals  are  forced,  through  shor^a-^e  of  non-poisonous  forage,  to 
eat  more  of  the  poisonous  species,  cr  because  poisonous  species  have  increased 
vhere  other  plants  have  been  killed  out. 

Normal  ranges  have  few  poisonous  species  and  those  which  do  occur, 
are  not  abundant.    Most  poisonous  species  kill  animals  only  if  eaten  in 
large  amounts--often  almost  a  straight  diet  of  the  poisonous  plants.  V/here 
there  is  plenty  of  forage,  animals  naturally  vary  their  diet,  hence  eating 
large  amounts  of  any  one  species  is  unusual.    With  few  exceptions,  a  normal 
range  is  safe  for  domestic  livestock-    Poisoning  is  nature's  sign  of  a 
sicK  range  I 

When  too  many  animals  graze  a  range,  they  eat  down  the  most  tasty 
plants  so  frequently  that  these  species  do  no'z  reproduce  and  grow,  and 
often  are  killed.    As  a  result,  there  are  bare  spaces  on  the  land.  Other 
plant  species  that  are  less  tasty  to  livestock  invade  these  bare  spaces. 
\Jhen  the  tasty  plants  are  killed,  it  is  like  weeding  a  garden the  remain- 
ing  plants  that  animals  do  not  like  now  increase  in  size  and  abundance. 

Poisonous  plants  fall  into  two  groups,     (a)  those  normal  to  the 
range  but  that  nay  increase  with  heavy  grazing  and  (b)  those  that  invade 
or  come  in  only  after  heavy  grazing  or  other  disturbance  of  the  land 
(see  table).    While  drought  and  many  other  factors  may  contribute  to  poor 
range  conditions ,  too  many  animals  is  almost  always  the  direct  or  indirect 
cause  - 

Almost  all  poisonous  plants  are  disliked  by  grazing  animals.  This 
means  that  if  other  feed  is  available,  few  of  the  poisonous  plants  are 
dangerous-    Possible  exceptions  to  this  rule  are  chokecherry,  tall  lark- 
spur, lupine,  and  some  species  of  loco.    Arrowgrass  apparently  is  well 
liked  at  times  also.    A  possible  cause  for  animals  eating  plants  normally 
disliked,  other  than  shortage  of  good  forage,  is  a  deficiency  of  salt  or 
minerals  such  as  phosphorus  in  their  diet.    In  this  case,  animals  often 
eat  things  that  they  normally  would  not,  apparently  seeking  to  satisfy 
their  craving  for  minerals.    An  extreme  of  this  is  seen  in  the  chewing 
of  bones  and  sticks  by  phosphorus -deficient  animals- 

i^uch  is  unknovm  concerning  forage  preferences  displayed  by  grazing 
animals.    Weather  seems  to  be  an  important  factor.    Extreme  drought,  heat, 
or  cold  may  induce  unusual  foraging  habits.    Then  even  poisonous  plants 
that  are  unpalatable  are  potentially  dangerous  and  sudden  losses  may  occur 
on  previously  ^'safe"  range. 

Surprising  to  most  people  is  'the  fact  that  plants  do  not  fall 
readily  into  a  poisonous  and  a  non-poisonous  group-    Probably  thousands  of 

*  L.  A.  Stoddart,  Arthur  H.  Holmgran,  and  C.  Wayne  Cook 
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plants  vcuid  be  poisonous  if  eater,  ir.  sufficiently  large  quantity.  Sone 
of  these  are  excellent  forage  when  not  eaten  too  abundantly.    Many  plants 
definitely  classed  as  poisonous  are  eaxen  daily  "by  aninals  \:±xh  no  ill  ef- 
fect because  they  are  talcen  in  snail  anounts  and  the  poison  is  eliminated 
by  the  animal  as  rapidly  as  it  is  consumed.    Although  a  few  species  such 
as  water  hemlock  and  halo^eton  are  violently  poisonous    at  certain  tines 
of  the  year,  even  in  snail  amounts,  most  ooisonous  plants  are  not  danperouc 
e:<:cer>t  in  large  amounts  and  even  then  they  nay  be  harmless  at  certain  tines 
of  the  year  and  under  certain  conditions.    Althoiigh    this  is  fortunate,  it 
does  have  the  disadvantage  of  putting  the  rancher  off  guard.    For  example, 
lupine  (vrild  bean)  often  is  considered  a  first  class  sheep  feed  aind  is, 
in  fact,  highly  palatable  and  nutritious.    Many  ranchers  consider  it  among 
their  best  feeds  and  laugh  at  the  idea  of  its  being  poisonous-  Apparently 
on  many  ranges  it  is  harmless  year  after  year,  especially  if  not  in  fruit. 
Then,  under  certain  conditions,  it  becomes  a  ruthless  killer*    A  northern 
Utah  rancher  grazed  his  high^elevation  sagebrush  range  for  years  with  but 
fe\T  losses.    In  19^2,  he  brought  in  700  ev7es  with  lambs  from  Oregon.  The 
range  was  above  average  and  lupine  made  e::cellent  growth.    On  the  first 
of  July,  when  the  lambs  v/ere  h  months  old,  the  herd  was  turned  onto  the 
range  at  k  p.m.  and  they  "really  went  after  that  lupine''  according  to  the 
herder.    By  dark  many  v/ere  dying  and  the  whole  herd  was  removed  immediately-- 
but  150  lambs  and  110  evres  were  dead.    This  man  \t±11  not  forget  that 
lupine  should  be  watched. 

In  suminary,  extensive  poisoning  of  animals  on  the  range  is  nature's 
danger  signal  that  something  is  wrong.    This  usually  means  poor  range  re- 
sulting from  misuse.    The  cause  immediately  suggests  the  solution- -good 
range  management. 


Those  occuring  more  or  less  normally        Those  that  come  into  Utah  ranges 
on  Utah  ranges  but  thut  may  increase      .   largely  as  a  result  of  misuse  or 
in  numbers  with  misuse  other  disturbances 


Arrowgrass 

Death  camas 

Chokecherry 

HauLogeton 

Copperweed 

Low  larkspur 

Greasewood 

Milkvreed 

Horsebrush 

Rubberweed 

Loco 

Scrub  oak 

Sneezeweed 

Tall  larkspur 

Water  hemlock 
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GHAZHrc  AIS  I1AI:AGHI-S.^  to  AVCZD  ?0I3OI:oUS  PUlin:  LCSSES 

Although  ii:iprcvir:{3  the  range  is  ^ho  'rise  solution  to  the  noiscnouo 
plant  problen,  this  zaliez  zinc  a::d  most  stoc?nen  look  for  an  imediate 
cclution  zo  stoT?  costly  b,^^ Itt.^I  des.ihs.    C^'^tainl'*'"  s.  '^\indsin.ent2.1  rule  should 
be  that  all  livestock  nen  learn  to  recognize  the  inportant  poisonous  pj.ants  - 
These  are  not  nuzierous  and  can  be  learned  by  anyone  in  a  short,  tine. 

Since  hungry  anirals  on  short  feed  are  nost  likely  victims  of 
poisonous  plants,  keepinf^  animals  veil  fed  will  pay  dividends-    The  follo-.r* 
ing  rules  should  be  considered: 

(1)  Reduce  nunbers  of  livestock  so  that  anple  feed  is  available 

to  the  remaining  stock.    A  less  desirable  alternative  is  removing  all  live- 
stock vhen  the  feed  becones  short  at  the  end  of  the  grazing  season-  This 
is  especially  important  during  drought  years  when  there  is  less  feed  than 
usual - 

(2)  Do  not  turn  animals  out  on  a  range  too  early  in  the  spring - 
Many  poisonous  plants  are  early  growers,  and  in  early  spring  before  the 

grass  has  grown  well,  good  forage  nay  be  scarce  and  animals  be  forced  by 
hunger  to  eat  poisonous  species-    This  is  made  more  serious  by  the  fact 
that  many  plants  are  more  poisonous  in  early  spring  than  at  any  other  tine- 
Especially  dangerous  in  early  spring  are  low  larkspur,  death  camas,  Igco^ 
and  oak. 

(3)  If  possible,  avoid  turning  hungry  animals  out  on  the  range, 
especially  those  that  have  been  in  shearing  corrals,  shipping  cars,  or 
wintered  on  hay  for  a  long  time  without  green  forage-    This  is  especially 
important  on  halogeton,  greasewood,  and  horsebrush  range-    Feed  the  animal 
to  satisfy  his  hunger  first;  then  he  will  graze  slowly  and  take  time  to 
select  plants  according  to  his  taste-    Hungry  animals  may  be  turned  in  non- 
infested  areas  first  and  then,  when  hunger  is  satisfied,  they  may  be  safe 
on  poisonous  range - 

(U)    Avoid  driving  animals  too  fast  when  trailing.    Allow  them  time 
to  graze  along  the  way  or,  if  feed  is  not  sufficient  for  normal  grazing  on 
long  trails,  stop  frequently  on  the  trail  and  feed  the  stock-    Bighead  of 
sheep  from  horsebrush  is  a  poisoning  of  the  spring  trail.    Halogeton  is 
the  most  important  poisonous  plant  found  on  sheep  trails  in  the  fall- 

(5)    Avoid  areas  vrhere  poisonous  plants  are  abundant.  Animals 
always  concentrate  at  and  overgraze  waterholes,  salt  grounds,  bed  grounds, 
and  trails-    Avoid  grazing  around  such  places  as  much  as  possible  because 
these  overgrazed  areas  are  likely  to  grow  poisonous  plants.    Move  sheep 
away  from  waterholes  as  quickly  as  possible  after  drinking.    Use  new  bed 
grounds  each  year  and  occupy  them  only  for  two  or  three  nights  at  a  time. 
VJhen  possible,  avoid  established  trails.    Move  cattle  salting  grounds 
frequently. 
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EZDUCHIG  LOSSES  FHOM  POISONOUS  PIAIaS 


Although  good  range  nanagenent  usually  is  the  only  econonically  scur 
plan  to  prevent  ran^e  poisoning,  there  are  certain  rules  that  vill  help 
to  reduce  losses.    Generally,  litrle  can  he  done  ro  avo\d  cattle  losses 
e:ccept  in  sone  cases  chancing  the  season  a  range  is  grazed  or  keeping  an- 
inals  off  poisonous  range.    Sheep  poisonin:^,  however,  often  can  be  practi- 
cally eliminated  hy  avoiding  poison  areas  in  herding.    Every  herder^ should 
hnov  the  poisonous  plants  on  his  range  and  under  vhat  conditions  they 
affect  the  animals.    This  seens  zo  be  a  f'anda^ental  rule  in  good  herding. 

Treating  poisoned  aninals  on  the  range  is  alvrays  a  "last  resort'' 
and^ never  should  be  relied  upon  as  a  solution  to  the  problem.    The  help  and 
advice  of  a  veterinarian  is  always  desirable.    In  some  cases  he  can  save 
nany  animals  that  other.ase  v7ould  die.    Generally,  however,  this  help  cones 
too  late.    Always  get  all  animals  off  the  range  when  poisoning  first  be- 
comes evident.     If  possible,  take  sick  animals  to  a  corra]  and  feed  them 
on  good  la-xative  feed.    If  they  are  down,  turn  then  with  head  uphill  vhere 
possible.    Then  c--:  Z.  the  veterinarian. 

The  foM-  ang  general  principles  may  be  helpful; 

(1)  Use  plenty  of  salt  on  the  range.     It  is  cheap  and  is  good  in- 
surance.    In  some  areas,  adding  to  the  s^t  a  supplement  such  as  bonemeal 
or  some  other  source  of  phosphorus  (monosodium  phosphate,  disodium  phos- 
phate, deflourinated  rock  phosphate)  is  desirable.    Also  be  sure  animals 
have  plenty  of  clean  \;ater- 

(2)  Graze  with  the  kind  of  stock  not  poisoned  by  the  plant  in 
question.    Many  plants  seriously  poisonous  to  one  kind  of  animtil  are  not 
poisonous  to  another,  or,  at  least  under  practical  range  conditions,  are 
not  dangerous.    Some  of  these  relationships  are  shown  in  the  table  below. 

Some  common  Utah  poisonous  plants  and  the  kinds  of  animals  that  are 
in  danger  of  poisoning  from  each  under  usual  range  conditions. 


Generally  dangerous 
to  cattle  only 


Generally  dangerous 
to  sheep  only 


Generally  dangerous 

to  both  cattle  and  sheep 


Low  larkspur 
Oak 

Tall  larkspur 
Water  Hem3.ock 


Death  camas 

Greasewood 

Halogeton 

Horsebrush 

Lupine 

Rubberweed 

Sneezevreed 


Arrowgrass 
Chokecherry 
Copperweed 
Loco 

Milkweed 

Selenium-bearing  plaxits 


(3)    Changing  the  season  of  grazing  is  important  in  correcting  many 
poisonous  plant  problems.    In  general,  low  larkspur^  death  camas,  oak,  and 
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water  hemlock  are  spring  poisons.    Tall  larkspur,  sneezevreed,  rubben-zeed, 
greasevood,  arrowgrass,  loco,  milkweed,  and  selenium-bearing  plants  are 
suimer-long  poisons.    Most  lupines  are  poisonous  when  in  fruit  (midsummer) 
but  some  species  of  lupine  are  hai^nful  at  other  times.     Chokecherry  is 
irregular  but  is  likely  to  be  most  dangerous  in  spring.     It  loses  much  of 
its  toxicity  in  midsummer.    Coppen^eed  increases  in  poison  as  the  plants 
mature,  fall  being  the  most  dangerous  season.    Hailogeton  is  a  late  fall  or 
early  winter  poison.    At  this  season,  the  plant  becomes  more  palatable  to 
stock  and  is  at  the  most  poisonous  stage. 

(U)    Poisonous  plants  may  be  eradicated  by  mechanical  means  or  they 
may  be  fenced  off.    Since  poisonous  plants  frequently  are  widely  scattered 
over  low-value  land,  eradication  is  seldom  economical.     Only  when  the  plant 
is  restricted  in  area  is  fencing  practical.    An  example  is  a  plant  like 
v/ater  hemlock  vrhich  is  restricted  to  a  wet  river-bottom  and  does  not  nor- 
mally spread  from  this  area.    Patches  of  poisonous  plants  may  be  eradicated 
by  digging  out  the  plants  or  in  some  cases  by  spraying  with  2jU-D  or  calcium 
or  sodium  chlorate.    Spraying  with  2,i+-D  is  still  in  the  experimental  stage. 
It  is  known  to  be  effective  on  water  hemlock  and  some  species  of  loco; 
on  sneezeweed  and  lupine  it  has  been  partially  effective.    Tall  larkspur, 
halogeton,  and  milkweed  do  not  appear  to  be  as  susceptible  to  2,U-D  as 
are  other  species  and  exact  procedures  for  killing  them  have  not  been  de- 
termined.   Both  grubbing  and  spraying  are  expensive  and  require  going  over 
the  area  for  2  or  3  years  to  be  sure  all  individuals  are  eliminated.  These 
methods  might  be  considered  in  the  case  of  the  following  species;  tall 
larkspur,  sneezeweed,  lupine,  rubbervreed,  chokecherry,  loco,  copperweed, 
water  hemlock,  and  milkweed. 
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VOCATIONAL  AGRICULTURE 


SUGGESTED  COURSE  OF  STUDY  FOR  RAITOE  MANAGEMENT 


I.  Introduction 

A.  Definition 

B.  History  of  the  Range  in  Utah 

C.  Uses  of  Raiige 

1.  Livestock 

a.  Cattle 

b.  Sheep 

2.  Conservation 
a.  Watersheds 

3 .  Wildlife 
k>  Recreation 

5*    Food  and  Water  for  Human  Consumption 
6.    VJater  Po^.-rer 

II •    What's  in  a  range? 

A.  Plants 

1.  Types 

a.  Grasses 

b.  Grasslike 

c .  Forbs 

d.  Shrubs 

e.  Trees 

2.  Identification  of  common  range  plants 

a.  Parts 

1.  Leaves 

2 .  Stems 

3.  Fl overs 
h.  .  Roots 
5.  Seeds 

b .  Growth  habits 

1 .  Annual 

2.  Biannual 

3 .  Perennial 

h.    Stage  of  maturity 
5.  Location 

a.  Soils 

b.  Elevation 
c  Water 

c.  Non-poisonous  or  poisonous 

B.  Productivity 

1.    Size  and  quantity  (clipping  and  weighing) 
2 •  Quality 

a.  Palatability 

b.  Nutritive  Value 

c.  Stage  of  growth  in  relation  to  grazing 

C.  Reaction  to  grazing 

1.    Stability  of  range  plants  under  grazing  conditions 
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2. 


a-    Decreaserc — Green  I 

b  o    Increasers  Yellov; 

c .     Invaders  Red 

Methods  of  evaluation 

a.    Range  transect  experience 


Color  code--in  reference  to  area 
and  location 


III, 


What' 


s  it  good  for? 


A-    Forage  Values 

1-    Season  of  "best  use 

2.    Comparative  nutrional  values  of  plants 

B.  Influence  on  water  resources 

1.  Consumptive  use  "by  plants 

2.  Conservation  value 

C.  Dependability    (consistancy  of  production) 

rV.    What's  happening  to  it? 
A.    Range  condition 

1.  Basis  for  judging  range  conditions 

2.  Evaluation  of  range 
3-  Capabilities 

h.    Abnormal  conditions 
a-  Fire 

b.  Floods 

c .  Drought 
d-  Insects 

B-    Trends  in  range  condition 

(Explanation  only — slides  and  maps) 

V.    What  to  do  about  it-  . 
A-    Range  use  practices 

1.    Controlled  grazing 


a.  Developing  water 

b.  Salting 

c.  Fencing 

d.  Rotation  grazing 

e.  Deferred  grazing 

f .  Number  of  animals 

g.  Kinds  of  livestock  and  wildlife 

h.  Riding 

i.  Trail  improvement 

2.    Range  management  practices 

a.  Clearing  land 
1 -     chain  ^ 

2 .  Spray 
3-  Burning 
k.  Plowing 
5-  Others 

b.  Reseeding 

1.  Seedbed  preparation 

2.  Methods  of  planting 
c*  Fertilization 

1 .  Methods 

2.  Kinds  and  amounts 
3-  Conditions 


-33- 


VI.    Public  Relations 


A-    Relationship  bet'recn: 
1-    Forest  service 
2.    Fish  and  /;a::io  (v.dldlife) 
3-    Bureau  of  Land  Management 

Rancher 
5-    General  public 

VII.    Principles  of  econony 

A.  Principles  of  deninishing  returns 

B.  Fixed  and  variable  costs 
C -  Optionality 

D-  Marginality 

E.    Opportunity  co^tG 

F-    Time  coinpansons 


SUGGESTED  REFERENCES  IN  RANGE  MANAGEMENT 

1.  Range,  It's  Nature  and  Use 
Extension  Bulletin 

By  Karl  G.  Parl:er 
Utah  State  University 
Logan,  Utah 

2.  Important  Poisonous  Plants  of  Utah 
Special  Report  No-  2 

By  Stoddard,  Holmgren,  Cook 
Experiment  Station 
Utah  State  University 
Logan,  Utah 

3-    Development  and  Use  of  Foothill  Ranges  in  Utah 
Bulletin  #U6l 

Experiment  Station  Bulletin 
By  Cook 

Utah  State  University 
Logan,  Utah 

h>    Range  Seeding  in  Utah 
Extension  Circular  #307 
Utah  State  University 
Logan,  Utah 

5-    16  Plants  Poisonous  to  Livestock  in  the  Western  States 
Farmers  Bulletin  #2106 
USDA 
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Important  U'cah  Ranee  Grasses 
Extension  Circular  frSol 
By  Valient ine 
Utah  State  University 
Logan,  Utah 

RanRe  Manarcenent 
By  Stoddard  and  Smith 
McGraw-Hill  Book  Co- 
New  York 

Utah  Extension  Services  Range  Plant  Hei-'barium 
Extension  Circular  yfSSB 

Available  for  use  in  County  Atents  Office 
By  Parker  and  Hatch 
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FORESTS  IN  UTAH-^^- 


Utah's  forest  lands --15  million  acres  of  foothills,  high  mountains, 
and  plateaus- -conprise  28  percent  of  the  land  area  of  the  State.  These 
forested  highlands,  which  provide  contrast  and  scenic  relief  from  the  arid 
climate  of  the  level  expanses  of  the  Great  Basin  to  the  vrest;  and  of  the 
caryon  country  to  the  south  and  east,  have  long  been  highly  important  to 
Utah  and  the  Nation.    The  water  these  highlands  could  furnish  for  irrigation 
and  the  timber  needed  for  dv/ellings  and  many  other  uses,  were  important 
reasons  why  the  Mormon  migrants  chose  Utah  as  their  stopping  place  in  l8i^-7- 
Subsequently,  uses  of  forest  lands  have  expanded  in  number  and  intensity 
until  now  some  of  Utah's  forests  are  as  heavily  used  as  many  in  the  country. 
The  variety  of  uses  and  the  effect  one  has  on  another,  make  it  necessary 
to  go  beyond  a  discussion  of  the  timber  situation — the  principal  concern 
of  this  report.    Water,  recreation,  and  forage  uses  of  forest  lands  also 
will  be  discussed  in  terms  of  values,  trends,  and  some  of  the  problems 
related  to  multiple  use  management - 

The  forests  lie  mostly  between  5.500  and  11,000  feet  in  elevation* 

On  the  average,  the  forests  begin  at  5^500  feet  in  elevation. 
They  extend  up  to  timberline  of  about  10,000  feet  in  the  northern  part  of 
the  State  and  11,000  feet  in  the  southern.    However,  local  conditions 
of  soil  and  climate  cause  substantial  variations.    For  example,  near 
Santa  Clara  in  southwestern  Utah,  pinyon  and  junit)er  trees  grow  at  ele- 
vations as  low  as  3j200  feet. 

Within  the  forested  zone,  precipitation  and  other  climatic  in- 
fluences greatly  affect  the  distribution  of  species •    The  general  increase 
in  precipitation  from  low  to  high  elevations  is  a  principal  factor  in 
the  zonation  of  vegetation.    Most  of  the  pinyon- juniper  lands  receive 
from  10  to  l6  inches  of  water  a  year.    Above  the  l6-inch  precipitation 
zone  the  general  progression  of  species  is  (l)    mountain  brush  and/or 
ponderosa  pine,  (2)    aspen,  Douglas-fir,  white  fir,  lodgepole  pine, 
(3)    iiubalpine  fir  and  Engelmann  spruce  (fir-spruce  type)  and,  {h)  White- 
bark,  limber,  and  bristlecone  pines.    This  zonation,  however,  is  far  from 
consistent.    Wide  local  variations  occur  because  of  site  factors,  fires, 
logging,  and  other  land  uses. 

Fire  has  greatly  affected  the  distribution  and  extent  of  the 
forest  area  and  of  individual  species.    Many  of  the  biggest  fires  that 
influenced  or  determined  present  forest  patterns  occurred  before  white 
men  settled  in  Utah.    As  John  Wesley  Powell  (1879)  observed  in  his  Utah 
explorations  between  1868  and  I879,  Indians  habitually  set  fires  to  drive 
gave.    His  description  of  the  vast  acreages  burned  at  that  time  and  earlier 
is  supported  by  the  present  area  and  age  of  stands  of  aspen  and  lodgepole 
pine.    These  species,  which  are  noted  for  ability  to  regenerate  after 
fire  or  to  invade  burned-over  lands,  now  cover  2.0  million  acres.  Age 
of  the  stands  indicates  a  great  many  started  growing  before  I85O.  After 
the  Mormon  pioneers  settled  in  Utah  the  annual  burn  declined.  Intensified 
detection  and  suppression  efforts  in  recent  decades  reduced  the  forest 
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area  burned  in  Utah  fron  21,000  acres  annually  in  the  period  19^3-52  to 
about  16,000  acres  annually  in  the  decade  I953-62.    One  of  the  most  im- 
portant results  of  reduced  annual  burn  has  been  more  favorable  conditions 
for  pinyon-Juniper. 

About  one-fourth  of  the  forest  area  is  commercially  valuable  for  timber 
production. 


Four  million  acres,  or  27  percent,  of  the  forest  area  is  classed 
as  commercial.    The  other  73  percent  of  the  forest  is  classed  as  non- 
commercial and  consists  mainly  of  lands  not  suitable  for  commercial  timber 
production.    Only  165,000  acres  of  commercial  quality  forest  in  Utah  are 
reserved  from  timber  cutting  and  are  therefore  considered  noncommercial. 
These  lands  lie  in  parks  and  wilderness  area. 

The  noncommercial  forest  is  mainly  pinvon-.juniper. 


Utah  has  a  lot  of  pinyon  and  juniper 
V7ith  these  scrub  conifers  is 
almost  18  percent  of  the  area 
of  the  State,  and  about  86 
percent  of  the  total  noncom- 
mercial forest  area.  One 
million  acres  of  mountain 
brush  and  about  0.6  million 
acres  in  aspen,  fir-spruce, 
Douglas-fir,  and  other  types 
make  up  the  remainder  of  the 
noncommercial  area. 


Most  of  the  noncom- 
mercial forest  is  at  low  and 
relatively  dry  elevations  be- 
low the  commercial  forest 
zone  and  consists  largely. of 
pinyon-juniper  and  mountain 
brush.    Hovrever,  adverse 
climate  and  soil  conditions 
at  the  upper  forest  elevation 
cause  some  of  the  timber  to 
be  noncommercial  also.  At 
intermediate  elevations  there 
are  still  other  patches  of 
noncommercial  forest  on  poor- 
er, shallower  soils  within 
the  commercial  zone. 

Ownership  of  the 
10.9  million  acres  of  non- 
commercial forest  is  largely 
(about  80  percent)  public. 
Roughly,  50  percent  of  the 
total  noncommercial  forest  is 
administered  by  the  Bureau 
of  Land  Management. 


The  9*3  million  acres  covered 


jljji^-corimercial 
jv^  none  omme  r  c  i  al 

Total  forest 


Million  acres 
10.9 
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Pinyon- juniper  lands  are  important  in  a  niunter  of  ways.  These 
dwarf  trees  form  the  predominant  vegetative  type  on  a  substantial  percentage 
of  Utah's  rangeland.    Many  thousands  of  acres  of  pinyon- juniper  land  have 
had  sufficient  potential  for  forage  and  cropland  to  justify  clearing  by 
public  agencies  and  private  ovmers.    Use  of  the  estimated  1,573  million 
cubic  feet  of  wood  in  the  two  species  (pinyon  kQ  percent,  juniper  52  per- 
cent) has  been  minor.    Fenceposts,  fuelwood,  charcoal,  and  Christmas  trees 
are  the  principal  products.    The  Bureau  of  Land  Management  (in  cooperation 
with  Utah  State  Experiment  Station,  Utah  State  University)  is  sponsoring 
research  that  may  lead  to  greater  use  of  pinyon- juniper  lands. 

The  commercial  forest  is  largely  on  public  lands. 

About  83  percent  of  the  commercial  forest  area  «md  approximately  90 
percent  of  the  timber  volume  are  in  public  ownership — mainly  as  National 
Forest.    The  distribution  among  ownerships  is  as  followL*?: 

Thous  and  Million  Million 

acres  Cubic  feet  board  feet 


National  Forest 

2,783 

^+,635 

15,951 

Bureau  of  Land 
Management 

155 

166 

579 

Indian 

158 

165 

5^+5 

State 

2ho 

237 

719 

Farmer 

3kO 

500 

1,35^+ 

Miscellaneous 
private 

123 

122 

373 

TOTAL  3>999  5,825  19,521 


National  Forests  in  Utah  form  a  broken  band  running  down  the  center  of 
the  State  (see  map  on  next  page).    They  lie  on  the  Wasatch  Mountains  at 
the  north  end  and  follow  high  plateaus — Wasatch,  Markagunt,  Paunsaugunt, 
Aquarius,  and  Qthers--to  the  south.    Other  principal  areas  are  the  am 
to  the  east  along  the  Uinta  Mountains,  and  isolated  patches  on  the  LaSal 
and  Abajo  Mountains  in  the  southeast. 

The  lands  that  are  now  in  nine  National  Forests  were  removed  from  the 
public  domain  between  I897  and  I908  as  areas  of  particular  importance 
for  preservation  of  watershed  and  timber  values.    The  Uinta  was  the  first 
National  Forest  in  the  State,  and  one  of  the  first  in  the  United  States. 

Commercial  forest  lands  administered  by  the  Bureau  of  Land  Management, 
or  in  State  or  private  ownership,  are  generally  in  small  and  scattered 
parcels.    Many  of  these  tracts  border  or  lie  within  the  National  Forests, 
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Carilfou 

Sawtooth      iT"^  \ 
Cache^-.  f^P 

Wasatch  ^^^Uint'^ 


NATIONAL  FORESTS 


although  some  occur  on  isolated  high- 
lands  within  the  Great  Basin  or  Colorado 
Plateau* 

Holdings  are  less  dispersed  in 
the  Indian  and  National  Forest  lands. 
Indian  lands  are  largely  ^-rithin  the 
Uinta-Ouray  and  Navajo  Reservations. 
(Only  13  percent  of  all  lands  within 
National  Forest  boundaries  is  not  in 
National  Forest  ownership.) 

Sa^-rtimber  stands  predominate  in  the 
commercial  forest. 

About  66  percent  of  the  com- 
mercial forest  area  is  in  savrbimber 
stands .    Only  28  percent  is  pole- 
tirriber,  5  percent  saplings  and  seedlings 
and  1  percent  nonstocked. 

The  figures  below  are  for  all 
commercial  forest  land,  but  the  pro- 
portions are  about  the  same  for  each 
of  the  principal  classes  of  owners. 


Of  the  2.6  million  acres  of 
sawtimber  stands  in  the  State, 
only  22  percent  is  classed  as  large 
sa^rtimber.    This  compares  with  about 
36  percent  for  the  entire  Rocky  Mountain  area.    T^^enty- eight  percent  of 
Utah's  19*5  million  board  feet  of  sawtimber  is  in  large  sawtimber  trees. 

Sawtimber  stsuids  in  Utah  have  an  average  volume  of  6,90U  board 
feet  p^r  acrre.    In  comparison,  the  average  for  Idaho  is  12,560,  Montana 
9,661, and  Colorado  7,317. 


Thousand  acres 


Large  sawtimber*^  572 

Small  sawtimber  2,057 

Total  sawtimber  2,629 

Poletimber  1>125 

Sapling  and  seedling  2l8 

Nonstocked  27 

Total  all  classes  3^999 


Stands  in  which  most  of  the  board-foot 
volume  is  in  trees  21.0  inches  d.b.h.  and 
larger. 
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SAmniBER  VOLUI.E 
BY  SIZE  CLASS 
PRINCIPAL  SPECIES 
UTAH,  1961 

tree  diameter- - 

inches  at  breast  height 


LZJui.O  and  larger 

1J3  21-0  -  30.9 
^811.0  -  20.9 


'A 


 ^  7^  

percent  of  sawtimber  volume 


Average  diameter  of  sa^rbiraber  trees  varies  greatly  among  species . 
Ponclerosa  pine  has  a  greater  percentage  of  sa'^rtimber  volume  in  larger 
diameter  classes  than  any  other  species  (chart  above) - 

Height  must  also  be  considered  in  comparing  tree  sizes.  Engelraann 
spruce  sa^rtimber  trees  have  a  greater  average  total  height  than  those  of 
other  species — although  a  height  of  more  than  100  feet  is  not  common  for 
the  species.    V/hite  fir  and  Douglas-fir  have  relatively  few  trees  over  90 
feet  high,  while  not  many  ponderose  pine  are  taller  than  80  feet --except 
on  parts  of  the  Dixie  Natianal  Forest. 

Tree  height  in  relation  to  age  is  the  criterion  used  as  the  measure 
or  site  quality  (site  jjidex)    in  the  table  on  this  page.    A  close  and  re- 
liable comparison  of  site  quality  in  Utah  with  that  of  other  Mountain 
States  mil  not  be  possible  until  more  data  are  available  from  some  of 
the  other  States.    Perhaps  the  best  indication  of  productivity  is  yields 
of  savrtimber  stands.    According  to  that  criterion  Utah  is  considerably 
below  average. 

PERCEKT  OF  AREA  OF  PRDICIPAL  TIIvlBER  TYPES  BY  SHE  INDEX  CLASSES 


Site  index  class  Average 

Type    site 

index 

20  30  Uo  50  60  70  80  90  100  110 


Fir  Spruce.  ^    28    33  25  8  2 

Douglas -fir  3    21    39  2U  9  U  1+3 

Ponderosa  pine  22  9  ^3  10  lU      2  5° 

Lodgepole  pine  30  Ul  I8  8  2     1  51 

Aspen  12    37    22  12  ^  2  36 
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Most  stands  are  old;  Insect  and  disease  losses  are  high> 


Although  precise  figures  on  age  of  stands  are  lacking,  rough  es- 
timates can  be  made.    About  70  percent  of  the  coniferous  sawtimber  stands 
are  more  than  100  years  old.    More  that  85  percent  of  the  aspen  saw- 
timber  stands  are  more  than  80  years  old  and  can  therefore  be  considered 
overmature.    Many  lodgepole  pine  stands  of  poletimber  size  are  also  mature. 
Trees  in  these  old  stands  are  growing  very  slowly  and  many  are  dying. 
mile  sawtimber  trees  make  a  total  annual  growth  of  about  321  million 
board  feet,  trees  that  die  reduce  this  gain  by  about  70  percent. 

Old  stands  are  especially  susceptible  to  disease  arid  to  attack 
by  certain  species  of  insects.    The  primary  effect  of  most  disease  is  a 
reduction  in  growth  ra^tes,  rather  than  a  rapid  killing  of  trees.    On  the 
other  hand,  insects—especially  bark  beetles— frequently  kill  trees  very 
rapidly  in  old  growth  stands.    For  example,  heavy  attacks  by  Engelmann 
spruce  and  mountain  pine  beetles  mean  that  infested  trees  will  die  within 
a  year  or  two. 

Among  the  many  insects  prevalent  in  Utah^s  forests,  bark  beetles 
have  done  the  most  damage  in  recent  years  and  have  been  the  most  expensive 
to  control.    The  mountain  pine  beetle  has  been  particularly  troublesome- - 
expecially  in  lodgepole  pine  stands,  and  to  a  lesser  extent  in  ponderosa 
pine.    Control  measures  have  greatly  reduced  populations  within  the  major 
epidemic  areas  on  the  north  slope  of  the  Uinta  Mountains. 

Many  areas  have  infestations  of  other  bark  beetles- -Engelmann  spruce 
beetle,  Douglas-fir  beetle,  fir  engraver  beetle,  and  Black  Hills  beetle. 
Although  epidemic  populations  of  these  beetles  develop  periodically,  they 
are  not  now  at  high  levels.    Defoliating  ineocts  are  also  '*,/id*eSprGad — 
in    epidemic  proportions  in  some  arc-as.    They  chiefly  cause    losa  of  growth 
rather  than  death  of  tress,  but  several  species  are  known  to  be  tree  killers. 

Diseases  and  decay,  while  usually  less  dramatic  in  their  effects 
than  insects,  nevertheless  take  as  big  if  not  a  bigger  toll  from  Utah's 
forests.    Dwarfmistletoe  is  one  of  the  worst  enemies  of  the  forest.  This 
parasite  is  particularly  common  on  lodgepole  pine  and  Douglas-fir,  but  also 
thrives  on  ponderosa  pine,  especially  in  southern  Utah.    Although  there 
a're  no  data  to  show  the  total  effect  of  dv/arfmistletoe  on  timber  growth 
and  volume  in  Utah,  some  idea  may  be  gained  from  local  studies.    About  55 
percent  of  an  area  of  283,000  acrea  of  lodgepole  pine  on  the  north  slope 
of  the  Uinta  Mountains  has  a  significant  amount  of  infection.    Surveys  in 
lodgepole  pine  stands  in  similar  areas  in  Wyoming  and  Colorado  shoved 
that  gross  merchantable  volumes  in  virgin  stands  free    of  dwarftnistletoe 
were  I.5  times  as  large  as  those  in  infected  stands  (HawKsworth  I958). 
These  surveys  also  showed  that  dwarftaistletoe  is  especially  prevalent  in 
cutover  stands  such  as  those  which  were  partially  cut  for  railroad  ties 
many  years  ago.    Many  such  areas  are  included  in  the  216,000  acres  of 
poorly  stocked  stands  of  lodgepole  pine  in  Utah. 

Many  important  diseases  attack  other  species.    Cull  and  growth 
loss  caused  by  broom  rusts  are  important  in  the  fir-spruce  type.  Several 
native  rusts  of  ponderosa  and  lodgepole  pine  deform  many  trees  and  cause 
cull,  growth  reduction,  and  mortality.    In  aspen,  cankers  are  a  major 
chronic  affliction,  and  foliage  diseases  are  periodically  widespread. 
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Five  timber  types  make  up  almost  the  entire  commerciauL >  area- 


Five  timber  types--f ir-spruce ,  ponderosa  pine,  Douglas-fir,  lodge- 
pole  pine,  and  aspen-'comprise  more  than  99  percent  of  the  commercial 
forest  area.    The  distribution  of  area  among  these  types  is  shown  in  the 
table  below.      Volumes  of  the  seven  principal  species  that  occur  in  these 
types  are  as  f  ollov;s : 


Sound  live  trees      Sawtimber  trees 

Billion  Billion 

cubic  feet  board  feet 

Aspen                                    1.3  2.1 

Engelmann  spruce                  1.2  5-8 

Lodgepole  pine                      1.0  2.5 

Douglas-fir                            -9  3-9 

Subalpine  fir                         .6  1.7 

Ponderosa  pine                        -U  1-9 

White  fir                              -3  1-3 


■^Sawtimber  and  poletimber  trees. 

In  addition  to  the  five  types  listed  above,  there  are  two  minor 
types- -white-bark-limber-bristlecone  pine,  and  cottonwood- 

^Thitebark,  limber,  and  bristlecone  pines  are  high- elevation  species 
often  intermingled  with  Engelmann  spruce,  subalpine  fir,  and  Douglas-fir. 
Because  they  grow  on  thin  soils  and  in  exposed  locations  most  of  the  trees 
of  these  species  are  noncommercial*    However,  the  whitebark,  limber,  and 
bristlecone  pines  on  29,000  acres  are  of  sufficiently  good  quality  to  be 
classified  as  a  commercial  timber  type.    Most  of  the  221  million  board 
feet  of  sawtimber  in  these  species  is  limber  pine.    Very  little  is  being 
harvested. 

Far  more  cottonwood  grows  in  Utah  than  is  shown  by  Forest  Survey 
estimates  of  2,000  acres  of  cottonwood  tjrpe  and  2.3  million  cubic  feet  of 
wood.    Probably  several  tines  this  amount  is  in  clumps  and  stringers  along 
streams;  such  areas  are  too  narrow  to  qualify  as  forest  by  Forest  Survey 
standards,  and  are  classed  as  nonforest  or  are  included  in  other  forest 
types.    Because  cottonwood  grows  at  lower  elevations  than  other  species 
suitable  for  lumber,  it  was  important  as  a  timber  species  to  the  early 
settlers-    Substantial  amounts  have  been  cut  annually  throughout  the 
years  and  in  i960  and  I962  cottonwood  lumber  production  was  I.3  and  0.6 
million  board  feet,  respectively. 
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COMIffiRCIAL  AREA  OF  PRINCIPAL  TIMBER  TYPES  BY  STAND-SIZE  CLASS 


Aspen 


Fir- 


spruce-" 


Douglas -fir 
Lodgepcle  pine 
Pondercsa  pine 


All  Stands      Savrtimber  Poletinber 


1,280 
l,0li7 
6h6 
563 


Sapling- 
seedling 


Nonstoclied 
stands 


-Thousand  acres- 


386 

753 

12k 

17 

77 

22 

1 

556 

56 

33 

1 

311 

223 

28 

1 

h03 

14 

8 

7 

^Included  in  the  fir-spruce  type  is  an  area  of  192,000  acres 
that  is  predominantly  white  fir.  VDiite  fir  is  not  recognized  by  Forest  Survey 
as  a  major  independent  type. 
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THE  FOREST  HI  USE 


The  nearly  15  rnillicn  acres  of  forest  land  in  Utah  have  many 
values  to  the  State  and  the  Nation.    Practically  all  these  lands  are  very 
important  for  the  \;ater  they  provide  the  othen-fise  arid  lowlands.  A 
large  proportion  of  these  same  acres  also  provides  forage  for  livestock 
and  big  game,  and  nearly  every  acre  provides  habitat  for  other  species 
of  wildlife.    Trees  have  been  cut  Hid  used  from  many  of  the  h  million 
acres  of  coimercial  tinberlana.    And  practically  the  entire  forest  area 
is  available  to  the  public  for  recreation  in  some  fom--hunting,  camping, 
and  so  forth. 

The  forests  have  been  impox-tant  for  water,  forage,  and  timber 
supplies  since    pioneer  days.    Substantial  recreation  use  is  a  later  develop- 
ment-   Some  forest  uses  have  developed  to  the  maximum  that  the  land  will 
support  in  its  present  condition.    Many  areas  have  been  overused,  and 
problems  have  resulted  when  attempts  were  nade  to  restore  these  lands 
or  least  prevent  further  deterioration-    On  the  other  hand,  large  areas 
remain  untapped  for  some  values. 

The  next  few  sections  discuss  in  a  general  way  forest  vcilues 
and  trends  in  their  use. 

Forests  mean  water 

The  water  that  runs  off  Utah's  forests  and  other  lands  within  the 
elevational  range  of  the  forests  is  an  important  source  of  supply  in  the 
Western  States-    It  is  by  far  the  principal  water  supply  for  irrigation, 
domestic,  and  ether  uses  in  Utah's  valleys  and  flatlands^     It  is  also 
essential  to  downstream  States,  particularly  Arizona  and  southern  California- 
Forests  and  intermingled  open  lands  within  the  forested  zone  of 
Utah's  mountains  and  foothills  comprise  about  ^9  percent  of  the  land 
area  of  the  State^  but  they  furnish  78  percent  of  the  State's  water  runoff. 
The  remaining  22  percent  comes  from  the  nonforest  lands  below  or  above  the 
forest. 

About  8.6  million  acre-feet  of  v:ater  runs  off  all  lands  in  the 
State  each  year.    It  flows  in  three  drainages --Great  Basin  (56  percent) 5 
Colorado  River  (U3  percent),  and  Colimibia  River  (l  percent).    The  78 
percent  of  the  State's  total  runoff  that  is  contributed  by  lands  in  the 
forest  zone  is  distributed  among  drainages  in  about  the  same  proportion 
as  the  runoff  from  a3J.  lands  in  the  State • 

The  total  annual  runoff  of  8.6  million  acrefeet  represents  an 
average  of  I.9  inches  over  the  entire  State.    However,  as  shown  in  the 
following  tabulation,  there  are  substantial  differences  in  the  yield  of 
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vater  from  nonforest  and  forest  areas  ^  and  fron  different  t:y^.es  of  forest 
areas . 


Runoff 
Inches 


ITonf  crest 
Pinyon- juniper 
Other  forest 
All  lands 


0.8 
1.0 
7.8 
1-9 


The  value  of  forest  and  high  elevation  rangelands  for  water  pro- 
duction is  underscored  by  the  importance  of  the  water  itself.  Runoff, 
together  with  ground  water  supplies,  represents  the  total  available  water 
for  irrigation,  municipalities,  industries,  livestock,  recreation,  fisheries, 
waterfowl,  and  other  wildlife.    The  State's  water  requirements  are  expected 
to  increase  about  21  percent  by  198O  (Utah  State  University  and  Utah  V7ater 
and  Power  Board  1963). 

The  importance  of  Utah's  mountains  for  water  clearly  indicates 
the  vital  need  for  watershed  protection  and  other  management.    To  date, 
projects  on  public  lands  have  attempted  mainly  to  restore  impaired  water- 
sheds and  to  maintain  soil  stability  on  watersheds  which  are  still  in  good 
condition.    However,  the  expected  increase  in  demands  for  water  point  to 
the  need  for  increasing  the  quantity  of  yields  by  forest  management  meas- 
ures. 

For  many  years  the  U,S.  Forest  Service  has  conducted  research 
in  Colorado  and  Utah  into  techniques  for  improving  and  increasing  vrater 
supplies  from  forest  lands  in  the^  Rocky  Mountains.    Studies  in  Colorado 
indicate  that  yields  of  water  from  the  mountain  snovjpack  and  timing  of  the 
runoff  vary  significantly  with  the  kind  of  forest  (hardwood  or  softwood), 
size  of  trees,  stocking  of  stands,  degrees  of  thinning,  harvesting  patterns, 
and  other  factors.    Evidence  strongly  indicates  that  yields  of  usable 
water  can  be  increased  by  manipulating  tree  cover.    However,  much  more 
research  is  needed  before  conversion  from  one  type  of  tree  cover  to  another 
can  be  considered  economically  practical.    As  part  of  this  research  the 
effects  of  such  conversion  on  other  forest  values  must  be  studied. 


Utah's  forest  ranges  have  been  grazed  for  a  long  time.  Pinyon- 
jurxiper,  aspen,  ponderosa  pine,  and  other  forested  lands  provided  forage 
for  deer,  elk,  antelope,  and  buffalo  long  before  l8k7  when  Mormon  pioneers 
drove  in  their  herds  of  gaunt  cattle.    Livestock  numbers  were  not  long  in 
building  up.    By  I880  at  least  136,000  head  of  cattle  and  almost  600,000 
head  of  sheep  grazed  on  Utah  ranges.    Still  greater  increases  in  the  boom 
period  following  1880  resulted  in  statewide  populations  of  3UU,000  cattle 
and  3,818,000  sheep  by  I9OO. 


The  forest  range  has  a  history  of 
heavy  and  sustained  use 
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National  Forest  fi~ures  shoving  anir^als  under  perr.it  provide  a 
basis  for  indicating  trends  in  use  of  the  forest  range  since  190O.  These 
data  indicate  the  nuriber  of  sheep  on  IlationsLl  Forests  dropped  f ron  a  peaJ: 
of  1,001,000  in  1913  to  1^07,000  in  1962--a  decrease  of  59  percent.  Cattle 
nunberc  vere  at  their  peal:  during  World  'Jar  I  because  of  pressures  for 
neat  production.    Fron  a  peak  of  179,000  head  of  cattle  on  the  National 
Forests  in  19185  there  vas  a  drop  of  nore  thaui  ^0  "oercent  to  a  level  of 
102,000  in  1962. 

The  largely  uncontrolled  grazinc  in  early  days  left  its  nark  on 
the  range.    As  early  a2  1900  large  areas  of  pinyon- Juniper ,  aspen,  pon- 
derosa  pine,  and  other  forest  rangelands  uere  badly  depleted  of  forage; 
even  v/orse,  soil  cover  vas  destroyed  and  the  lands  laid  open  for  erosion. 
Depleted  ranges,  realization  of  the  need  for  grazing  controls,  and  econ- 
omic difficulties  in  the  sheep  industry  all  contributed  to  the  decline 
in  number  of  livestock  on  the  forest  range - 

Managenent  of  the  range  is  ccsiplicated  by  the  need  for  considering 
vater,  recreation,  and  i:ildlife  values  on  practically  the  entire  forest 
range-    Competition  for  forage  by  deer  and  livestock  has  been  a  problem 
for  many  years,  especially  v/ith  the  buildup  of  the  deep  population  since 
1930.    However,  competition  is  less  acute  in  the  mountain  forest  range  than 
in  the  foothills  because  the  amount  of  forage  on  the  former  is  usually 
more  plentiful-    The  foothill  range,  vhich  generally  is  less  productive 
and  more  limited  in  area  than  the  summer  range,  is  used  more  heavily--by 
deer  in  the  winter  and  by  livestock  in  the  spring  and  fall  seasons - 

Many  improvements  are  being  made  in  management  of  the  forest  range. 
Programs  of  the  Bureau  of  Land  Management  and  the  U.S«  Forest  Service 
(the  two  principal  public  administrators  of  the  forest  range)  include: 
closer  control  of  number  of  livestock,  construction  of  check  dams  and 
reservoirs,  contour  trenching,  more  use  of  rotation  and  deferred  grazing 
practices,  and  control  of  juniper  and  sagebrush  followed  by  reseeding  of 
thousands  of  acres  to  desirable  species  of  graas  and  browse.  Cooperative 
programs  of  public  agencies  and  livestock  operators  have  also  been  carried 
out  successfully  in  several  parts  of  the  State. 

Many  of  the  methods  for  improving  printer  ranges  for  big  game  were 
developed  cooperatively  by  the  Utah  State  Department  of  Fish  and  Game 
and  the  Intermountain  Forest  and  Range  E:cperiment  Station. 

Recreational  use  of  forests  is  especially  intense  in  Utah, 

Utah's  forested  mountains,  irhich  attract  campers,  picnickers, 
hunters,  skiers,  and  many  others,  are  some  of  the  most  heavily  used  re- 
creational lands  in  the  West.    Use  is  especially  heavy  on  the  forest  area 
along  the  heavily  populated  Wasatch  Front. For  example  in  I963  the 
Wasatch  National  Forest  ranked  third  in  recreational  traffic  among  the  15^ 
National  Forests  in  the  United  States.    The  official  tally  showed  3-2 
million  man-days  of  recreation  use. 

■"-In  i960,  82  percent  of  Utah's  891,000  people  lived  in  the  six 
Wasatch  Front  counties- -Cache,  Box  Elder,  Vfeber,  Davis,  Salt  Lalie,  and  Utah. 
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There  are  also  indications  that  Utah  ranks  first  among  the  Mountain 
and  Pacific  Coast  States  in  recreastion  visits  per  acre  of  forest  land. 
Although  figures  are  not  available  on  the  recreation  use  of  all  forest 
lands  by  States,  National  Forest  estinatec  of  number  of  visits  by  recreation- 
ists  do  permit  certain  comparisons .    On  this  basis,  the  following  tabulation 
shows  Utah's  preeminent  position  in  1963  in  relation  to  other  leading  States, 
and  in  comparison  \ath  averages  for  western  regions  and  the  country  as  a 
i/hole. 

Number  of  visits  T3er 
1,000  acres  of  National 
Forest  Land 

Utah  1,127 

:)lorado  909 

California  886 

Mountain  States  539 

Pacific  Coast  States  665 

United  States  673 

The  number  of  visits  to  Utah's  National  Forests  by  class  of  use 
in  1963  were  as  f  ollovrs : 

Picnic  sites  2,617,900 

Campgrounds  l ,  I+99 , 200 

V/xnter  s^ports  sites  662,000 

Hotels  or  resorts  75,600 

Organization  camps  68,700 

Recreation  residences  6lf,800 

Wilderness  areas  k^^kOO 

Other  forest  areas  3,8^7,900 

Total             ^^Q^  8,881,500 


Many  forest  recreation  areas  cuti:^ide  the  national  Forests  are 
probably  just  as  heavily  used-    Private  enterprises,  both  inside  and  out- 
side National  Forests,  provide  facilities  for  skiing,  boating,  pacK- 
tripping,  and  other  activities.    The  Utal::  State  Park  and  Recreation 
Connission,  National  Park  Service,  and  Bureau  of  Land  Manageneno  all  have 
active  programs  to  foster  outdoor  recreational  use  of  the  forests- 

Although  Utah  is  the  leading  vrestern  State  in  intensity  of  recrea- 
tion use  of  the  forests  (as  indicated  by  National  Forest  data),  the  State 
has  been  falling  behind  in  the  rate  of  increase  in  recreation  traffic 
since  World  V.'ar  II.    This  situation  is  also  illustrated  by  estimates  of 
Utah*s  share  of  the  recreation  visits  to  National  Forests  of  the  Mountain 
States.     In  l^kS,  36  percent  of  the  visits  vere  in  Utah,  but  by  I963 
the  percentage  dropped  to  18.    In  other  vords,  vhile  Utali  had  a  head 
start,  other  States  have  been  catching  up. 

As  in  every  other  State,  hunting  and  fishing  have  become  increasingly 
popular  since  VJorld  War  II.    Between  19^6  and  I963  there  was  almost  a  six- 
fold increase  in  the  number  of  visits  to  National  Forests  for  hunting  deer, 
elk,  moose,  bear,  and  upland  game  birds.    During  the  same  period  the  num- 
ber of  visits  by  fishermen  increased  about  3-^  times.    As  shown  by  the 
chart  on  this  page,  both  of  these  increases  are  less  than  Mountain  States 
averages . 

The  estimated  legal  take  of  95^000  head  of  big  game  on  the 
National  Forests  in  I963  represents  a  substantial  increase  over  the  35,000 
in  I9U6. 
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TiEber  cut  and  eccnonic  returns  are  Izr.:  in  relation  to  investor:;. 


TJtah's  forests  have  never  been  heavily  e:<:ploited  for  tinber.  In 
contrast  to  the  very  high  value  of  forest  lands  for  water,  capacity 
use  of  the  forest  range,  and  the  bustling  demands  of  recreation, ' tinber 
use  has  been  moderate-    Millions  of  trees  have  grovm  to  sawtimber  size 
and  died  -without  the  touch  of  an  ax  or  a  savr. 

Many  factors  discourage  timber  operations  in  Utah.    Size  of  trees, 
grades  of  logs,  and  volunes  per  acre  are  generally  less  favorable  for 
logging  in  Utah  than  in  nost  areas  of  the  Mountain  States.    Steep  slopes, 
delicate  soils,  and  the  isolated  J.'^oation  of  much  of  the  best  tinber 
result  in  high  costs  for  constructing  roadj  that  will  not  cause  erosion- 
As  a  result  of  these  various  considerations,  a  great  many  stands  (although 
classed  as  commercial  forest)  are  not  pz-ofitable  logging  chances.  This 
is  particularly  the  case  v;hen  the  timber  operator  ±s  required  to  bear  all, 
or  even  a  major  portion  of  road  construction  costs.    In  other  stands  clas- 
sed as  commercial,  existing  or  planned  use  of  the  forest  for  recreation 
or  other  purposes  limits  timber-harvesting  opportunities.    These  limiting 
factors,  as  well  as  other  considerations  that  enter  into  long-term 
tinber  management  planning  in  Utah,  are  discussed  later  in  this  report. 

In  1962,  Utah's  cut  of  12,6  million  cubic  feet  was  only  one-fifth 

of  1  percent  of  its  inventory  of  5*8  billion  cubic  feet  of  sound  live 

trees.    The  following  tabulation  shows  how  low  this  cut  is  in  comparison 
with  other  Mountain  States  and  the  United  States. 

Percent  of  inventory 
cut.  1962, 
all  species 


Utah  0.22 

Colorado  .22 

VJyoming  .29 

Nevada  . 36 

New  Mexico  .60 

Montana  . 83 

Idaho  1.02 

Arizona  I.08 


Mountain  States  O.69 
United  States  1.62 


Relationships  among  Mountain  States  are  almost  the  same  when  savrbimbex*  cut 
is  considered  in  relation  to  sawtimber  inventory. 

Utah's  low  cutting  rate  is  the  principal  factor  in  a  low  rate  of 
economic  returns  from  the  timber  resource.    Data  for  1958    (U.S.  Forest 
Service  1963)  can  be  used  to  compare  Utah  with  the  Mountain  States  average 
by  certain  economic  measures.    For  1958  the  stumpage  value  of  $U7.62  per 
thousand  cubic  feet  of  tinber  cut  in  Utah  was  practically  as  high  as  the 

I1958  is  the  latest  year  for  which  there  is  Census  of  Manufactures 
data  of  the  type  used  for  this  analysis. 
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$^8.81-  average  for  the  Mountain  States »    Ecrjever,  as  shown  in  the  follCTWinr: 
tabiilation.    Utah  is  far  below  the  Itountain  States  average  vhen  vc.Iue  of 
products  shipped  from  primary  laanufacturins  plants  is  related  to  the  in- 
ventory of  wood  in  the  forest. 

Value  of  ship- 
Value        nents  per  billion 
of  cubic  feet  of 

shipments  inventory  

 Thousand  dollars  

Utah  6,000  1,030 

Mountain  States  319,300  3. 300 

The  primary  reason  for  the  low  value  sho\m  above  for  Utah  (actually 
the  lov/est  of  all  Mountain  States)  is  the  snail  amount  of  wood  processed 
in  comparison  with  inventory  volume.    A  related  reason  is  that  Utah  does 
not  have  industries  that  convert  wood  to  relatively  high-value  products 
such  as  plyvrood  and  pulp  and  paper.    Utah  is  at  a  disadvantage  in  comparison 
with  the  West  Coast  in  producing  for  national  markets.    The  extensive  areas 
of  big  timber  on  the  coast  favor  establishment  of  large  integrated  mills 
with  lower  production  costs. 

A  number  of  roadblocks  standing  in  the  way  of  a  rapid  increase 
in  timber  cut  are  discussed  later  in  this  report.    To  the  extent  that  these 
problems  can  be  reduced,  the  people  of  Utah  will  realize  greater  returns 
in  wages,  profits,  and  taxes  from  more  timber  harvesting  and  bigger  wood 
conversion  industries. 


Lumber  is  the  principal  timber  jproduct « 

Although  demands  for  Utah  timber  have  not  been  widespread  and  though 
the  harvest  and  economic  returns  have  always  been  well  helow  the  potential, 
local  timber  has  played  a  very  important  role  in  the  development  of  this 
State,  as  well  as  adjoining  areas. 
The  first  sawmill  was  established 
in  I8U7,  shortly  after  the  arrival 
of  the  Mormon  vanguard.    As  settle- 
ments spread  from  the  Salt  Lake 
City  area,  more  mills  were  estab-- 
lished  to  provide  lumber  for  local 
development.    In  I889  Utah  had  30 
sawmills.    Undoubtedly,  during 
these  early  years  much  l«ss  tim- 
ber was  used  for  lumber  than  for 
fuel  and  roundwood  products  such 
as  houselcgs,  poles,  posts,  rail-* 
road  ties,  and  mine  timbers.  In 
1867-69  tracks  of  the  trans- 
continental railroad  were  laid  on 
countless  ties  that  had  been  hewn 
by  hand  from  lodgepole  pine  on 
the  north  slope  of  the  Uinta  Moun- 
tains and  f3.oated  down  such  streams 
as  the  Blacks  Fork  and  Smiths  Fork. 
Other  areas  were  also  selectively 
cut  for  tie  timber  as  railroads 
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were  built  tbroucrhout         State.    Local  forests  also  have  been  the  source 
of  round  nine  props  for  undergroimd  coal  nines  and  netal  ciines- 

In  recent  years  roundi.^ood  products  have  gradually  been  replaced 
by  sa-vred  naterial.    In  19^2,  90  percent  of  all  roundwood  products  vas 
in  sa-vr  logs  for  lunber. 

Thousand 
Cubic  Feet 

Sav  logs  (for  lumber)  10,8^5 
Converter  poles,  excelsior 

bolts,  charcoal  wood,  and 

conmercial  poles  703 
Round  mine  timbers  2U5 
Posts,  fuelwood,  miscellaneous 

farm  timbers  212 

Total  12,005 

There  was  a  fairly  steady  upw^^rd  trend  in  annual  lumber  production 
from  the  early  1930 's  until  196O;  since  then  production  has  leveled  off. 
Figures  for  lumber  and  total  of  all  products  cut  in  recent  years  as  fol- 
lows : 

Lumber  All  products 

Million  Million 
board  feet         cubic  feet 

1952  55  8.8 

i960  69  lU.S 

1962  67  12.0 


Utah's  lumber  industry  has  not  been  stable.    Between  I889  and  19^0, 
the  number  of  mills  fluctuated  between  30  and  95.    From  19^11  to  19^+8  more 
than  100  mills  were  in  operation,  with  a  peak  of  I70  in  19^18-    By  I962, 
however,  only  73  plants  were  operating.    The  number  of  mills  by  size  classes 
were  as  follows: 

Sawmill  size  class 
(Thousand  board  feet 
 per  year)   Number  of  mills 

Less  than  50  19 

50  to  k99  33 

500  to  999  h 

1,000  and  over  iZ  . 

Total  73 
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In  Utah,  as  in  the  other  Mountain  States,  the  recent  trend  is 
toward  fewer,  but  larger  and  more  effecient,  mills.    The  number  of  active 
mills  in  Utah  dropped  from  99  in  I96O  to  73  in  I962;  the  concurrent  increase 
in  the  State's  lumber  production  resulted  in  greater  average  annual  pro- 
duction per  mill.    This  increase  was  from  700,000  to  918,000  board  feet. 
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;:;ince  the  ear^y  cays  of  l^wjzberir.g  ir.  Utai:,  there  have  "beer.  ir:?c 
shii'ts  in  the  relative  inpcrtar.ce  o?  species.     In  Utah,  !::cre  ponderosci 
pinf?  has  been  cut  into  lisnber  than  any  other  species.    The  excellent  lu 
her  properties  of  pcnderosa  pine,  as  veil  as  relative  accessibility  of 
the  timber,  have  resulted  in  heavs''  iise  of  this  species  ever  since  lunbe 
began.    Despite  year-to-year  fluctuations  in  the  volune  of  ponderosa 
pine  cut  since  VJorld  War  II,  the  overall  trend  has  been  fairly  level — 
vith  an  average  of  l8  nillion  board  feet  a  year.    During  this  period 
the  output  of  other  species  has  increased. 

Engelmann  spruce  replaced  ponderosa  pine  as  the  leading  species 
in  1959^  and  in  1962  accounted  for  slightly  nore  than  one-third  of  the 
total  lunber  output*    The  chart  on  this  page  conpares  species  in  terms 
of  cut  in  relation  to  inventory  in  t552^. 


PERCKi-^l'  OF  DJVEKTORY 
CUT,  BY  SPECIES 
UTAH,  1962 


Ponderosa 
Pine 

Engelmann 
Spruce 
Lodgepole 
Pine 

True  Firs 
Douglas  Fir 
Aspen 


0.1  0.2  0^3  0,1+  0.5  0,6 
percent  (of  cubic-foot  voluine) 
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The  nan  vho  chocses  a  career  in  forestr^^  has  the  opportunity  to 
ser^.-e  his  fellcn-;nen  in  a  vitally  import  art  field.    Forestry  deals  vith  the 
developnent  of  forestc  in  such  a  way  as  to  perpetuate  their  many  services 
and  benefits  to  mankind.    The  forests  provide  wood  and  other  products  for 
nan's  use;  they  prevent  erosion  zf  the  soil  and  regulate  streaznn'^low  and 
vater  supply  for  irrigation,  for  hydroelectric  pover,  and  for  donestic  use; 
they  harbor  wildlife,  and  give  abundant  opportunity  for  outdoor  recreation. 

When  forestry  is  practiced,  timber  becones  a  crop  produced  under 
scientific  methods,    Anerican  forestry  has  developed  various  techniques*  ap- 
plicable to  different  forest  types  and  regions,  in  timber  growing  and 

harvesting;  protection  fron  fire,  disease,  and  inseots:    '-^  .  

and  wildlife  and  recreation  nanapr-^ment .    "^onG^  ^.aiiai:^.--:::.^nt  is  also  in 

the  field  of  f o^-est y  ^  becaUi^e  in  the  vestern  United  States  large  areas  of 

rai^et-'lana  are  intermingled  \rith  forest  and  must  be  handled  coordinately. 

Foresters  are  today  charged  with  the  solution  of  one  of  our  Nation's 
najor  economic  problems,  that  of  putting  to  the  best  use  for  human  welfare 
the  66U  million  acres  of  land  most  suitable  for  forest  purposes.  Complete 
and  thorough  training  is  fundamental  to  a  career  in  the  profession, 

\Jhen  the  need  for  the  practice  of  forestry  was  first  recognized  in 
this  country  in  the  l870's,  there  were  no  schools  of  forestry  on  this  side 
of  the  Atlantic.    This  si.:;uation  prevailed  until  1897  v/hen  Dr.  C.  A.  Schenck, 
a  German  forester,  started  giving  private  instruction  in  connection  with 
his  work  on  the  Vanderbilt  estate  at  Biltmore,  N.  C.    The  follovdng  year 
Cornell  University  established  a  professional  school  of  forestry.  Then 
in  1900  the  Yale  Forest  School  was  started^  and,  in  the  years  that  followed, 
other  universities  and  colleges  added  forestry  to  their  curriculums. 

It  is  estimated  that  by  1912  there  were  approximately  5OO  men  in 
the  United  States  with  some  technical  training  in  forestry.    These  were  in 
addition  to  early-day*  forest  rangers  who  began  without  a  technical  back- 
ground, but  through  their  own  experience  in  Federal  and  State  work  had 
acquired  considerable  practical  knowledge  of  certain  phases  of  the  subject. 
The  pioneer  foresters  were  zealous  crusaders  in  the  cause  of  conservation. 
Although  the  idea  of  conservation  is  more  widely  accepted  today,  the 
practice  of  conservation  is  still  far  from  being  generally  applied •  A 
crusading  spirit  in  the  public  interest  still  is  strong  in  the  forestry 
profession;  it  must  continue  so. 

Need  for  Technical  Training 

The  importance  of  proper  training  now  and  in  the  future  for  a 
career  in  forestry  cannot  be  overestimated.    As  the  number  of  foresters 
steadily  increases  and  competition  becomes  keener,  thorough  education  will 
become  more  and  more  necessary.    The  technical  forester  should  have  an 
education  comparable  to  that  of  the  la^^yer,  civil  engineer,  or  other  well- 
trained  professional  man.    Such  an  education  usually  requires  a  minimiom  of 
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h  years  of  colle[:e  vor'^i"    A  course  cf  5        c  years--!  or  2  ::f  ''"r.icri  are 
c'T^.ioyir  2.n  pc£'tgr2.d.u3.'te  'ror':Z--l.£  iesirsTolc  for  ir^os'^  ir.t^res^ed  tforesx 
research.    The  large  nuriber  of  nen  vho  lool:  for  enploynent  in  the  lurjber 
business  or  other  forest-usir^  industries  vill  find  college  trainir^  in 
the  principles  of  forestry  as  valuable  t;  their  sucoer::  as  it  is  to  that 
of  the  Den  who  plan  to  speoialioe  ir.  r-co  scientific  and  technical  forestry 
vork . 

Ccllege  training  is  ",.t  ?.  ^c^r"    :^  "..he  prepiar?:         .needed-     T:  v.v.irt 
he  supplemented  hy  first-Via.  "  «■         .  -  /le  ir.  forest  riL^er^-'aticn  v;or... 

Many  yr.un^;  r; i.'Dt^±r,  par  ■vx:; '-^ri-^nce  thrcugr  s^aiintner-- school  canps 

and  :i:.Qia6'  :if.z  it  through  f :Lel;::worlv  dv^rin^  sunner  vacation  periods  in  a 
Federal  or  State  forest,  a  conservation  organization,  or  in  the  enploy 
of  a  lumber  conpany.    Men  --rho  plan  to  specialize  in  lunhering  find  sev- 
eral years  of  work  in  logging  canps  and  nills  valuable  in  learning  the 
practical  details  of  the  business - 

Courses  leading  to  degrees  in  forestry  are  offered  in  about  hO 
institutions.    Many  other  colleges  also  include  forestry  in  their  curricu- 
luns,  the  instruction  being  given  on  a  nonprofessional  basis  as  supplemen- 
tary training  in  other  degree  courses.    Enrollnent  of  undergraduates  in 
the  forestry  school  in  the  United  States  prior  to  V/orld  War  II  totaled  more 
than  6,000,    Figures  from  the  forestry  schools  indicated  that  about  500 
degrees  vere  being  granted  annually.    More  than  800  b.achelor* s  degrees 
in  forestry  were  granted  in  each  of  the  years  1955  and  1956. 

A  list  of  the  schools  rated  as  accredited  forestry  schools  by  the 
Council  of  the  Society  of  American  Foresters  can  be  obtained  from  the  Forest 
Service,  U.S.  Department  of  Agriculture,  Washington  25,  B.C.    In  most  cases 

Ii-year  course  is  offered,  leading  to  a  degree  of  Bachelor  of  Science  in 
Forestry-    Several  universities  provide  g-  -^^^^te  instruction  leading  to 
Master  of  Forestry  and  doctorate  degrees.    As  a  Government  agency,  the 
Forest  Service  is  not  in  a  position  to  e:cpress  an  opinion  as  to  the  relative 
merits  of  the  schools  or  their  courses-    Information  concerning  entrance 
requirements,  tuition,  etc.,  can  be  obtained  by  applying  directly  to  the 
institution. 

Character  of  Forestry  Work 

Many  persons  still  have  only  a  vague  idea  of  the  kind  of  life  the 
forester  really  leads.    Young  men  are  often  attracted  to  the  profession 
because  of  the  prospect  of  outdoor  work.    They  are  fond  of  camping  in  the 
open  and  of  hunting  and  fishing. 

One  who  is  considering  such  a  career  should  remember  that  the 
forester  in  his  fieldwork  sometimes  must  endure  hardships  that  sportsmen 
do  not  encounter.    Spending  considerable  time  in  the  woods  as  part  of  one's 
regular  business  is  quite  different  from  camping  out  for  a  few  weeks  on 
a  vacation. 

A  variety  of  tasks  usually  greets  the  forester  on  his  first  job- 
He  may  be  involved  in  such  work  as  cruising  or  marking  timber,  making 
range  surveys,  reforestation  of  cutover  or  abandoned  farmlands,  and  possibly 
in  planting  or  conservation  work  in  soil-erosion  or  flood-control  areas. 
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shovrs  oi:uStanding  aoiiity,  the  young  frrecter  na^^  find  the  apr)ren':iceship 
period  a  ^hcrt  cne    although  as  the  nunber  Df  foresters  increases  and  con- 
petition  beccnes  nore  intense,  the  training  t^eriod  nay  be  expected  to 
lengthen . 


The  ycunp;  forester  is  apt  to  have  his  headquarters  shifted  fre- 
quently, somewhat  lihe  the  civil  engineer.    The  places  tc  which  he  is  as- 
signed nay  not  al^:ays  oe  the  nost  desirable  fron  the  standpoint  of  personal 
confort  or  convenience,  especially  for  fanily  life.    Because  of  this  shift- 
ing about,  he  nay  be  unable  for  sone  tine  to  establish  a  hone-    On  the 
other  hand,  if  he  is  an  able  nan,  he  nay  ultimately  advance  to  a  position 
that  vill  give  bin  more  pemanent  headquarters  and  greater  opportunity 
for  hone  life.    Ke  must  not  count  hinself  secure,  however,  against  a  change 
of  worKing  field  which  will  necessitate  renoval  to  a  new  place*  Ordinarily, 
his  hone  wi3.1  be  in  a  snail  to^m  or  its  vicinity. 

Even  in  the  higher  positions,  vhether  in  Government  or  private 
work,  the  forester  may  have  to  spend  a  great  deal  of  time  supervising  or 
inspecting  actual  field  operations.  Trips  away  from  his  headquarters  nay 
be  for  only  a  day  or  so,  or  they  nay  be  for  several  weeks.    In  some  posi- 
tions such  travel  often  includes  long,  hard  journeys  by  horse  and  pack 
train.    Frequently  it  means  rough  walking,  and  sometimes  days  of  slow 
and  laborious  progress  by  snowshoe  or  canoe.    Even  with  the  greatest 
possible  extension  of  good  roads,  much  of  the  forester's  travel  for  many 
years  to  come  will  neccessarily  be  arduous. 


Variety  of  Tasks 

The  character  of  the  work  which  foresters  are  cailled  upon  to  do 
varies  gx^eatly.    It  may  depend  upon  the  aptitudes  of  the  individual,  his 
previous  experience,  and  the  degree  and  kind  of  his  specialized  training. 

For  many  the  worl:  is  largely  administrative.    They  conduct  timber 
sales,  supervise  range  use,  organize  and  maintain  a  fire-control  organiza- 
tion, and  handle  various  other  operational  jobs  involved  in  the  management 
of  a  forest  area.    Others  spend  the  greater  part  of  their  time  in  such 
work  as  deten/iining  the  amount  and  rate  of  timber  growth  on  given  tracts, 
or  working  out  the  best  methods  of  cutting  to  obtain  a  second  crop  vrith- 
out  recourse  to  planting.    And  still  others  work  on  all  Kinds  of  problems 
associated  with  the  life  history  and  productive  capacity  of  the  forest. 
Some  foresters  must  concentrate  on  problems  relating  to  t.he  determination 
of  grazing  capacities  and  systems  of  range  management  thar  will  improve 
and  perpetuate  this  resource.    Others  must  deal  with  wildlife  and  its 
management . 

Groups  of  foresters  are  also  engaged  in  devising  methods  of  pro- 
tecting the  forest  from  fire,  disease,  and  insects;  in  operating  efficient 
systems  of  administration;    and  in  dealing  v/ith  the  problems  of  utilization 
of  the  forest  and  its  .products .    Special  aptitudes  or  interests  may  lead 
some  men  permanently  into  flood-- control  or  soil  conservation  work.  Others 
may  find  employment  in  connection  with  various  forest,  watershed,  and  land 
surveys,  or  recre -.bion  work. 
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Xh6  zi2.Jorii:v  of*  fcr^sxers  h2.ve  "tc  is?^"'  bcth.  zhe  -c.-^- c:--^  - - 

and  business  aspects  cf  the  profession.    In  brief,  ^hey  must  te  {rood  cusin- 
essnen  vith  thorough  ::echnical  education.    They  nusL  he  able  to  manage  and 
develop  the  property  *^.der  their  own  care  in  such  a  v:ay  as  to  niahe  it 
yield  high  returns  at  Izrj  cost.    Iheir  scientific  equipment  is  a  narter  of 
thorough  schooling;  the  business  equipment  must  be  gained  through  exper- 
ience.   Both  are  essential. 

HZQUISITES  FOR  SUCCESS 

Intelligence,  industry,  honesty,  and  sc^ondness  of  character  are 
important  personal  requisites  of  the  successful  forester.  He  must  liKe 
the  sort  of  life  he  viU  be  called  upon  to  lead;  if  he  does  not,  he  nay 
find  the  work  monotonous  and  even  positively  disagreeable.  Although  the 
profession  is  not  purely  a  muscular  one,  good  health  and  a  constitution 
that  can  stand  it  are  reauisites. 

Administrative  and  executive  ability  are  necessary  for  many  posi- 
tions.   The  forester's  vork  in  such  positions  is  concerned  either  directly 
or  indirectly  with  the  practical  business  administration  of  forest  pro- 
perty*   Wlien  he  has  advanced  beyond  an  assistantship,  he  has  charge  of  men 
and  consequently  must  possess  the  ability  to  lead  and  direct.  However, 
his  advancement  beyond  an  assistantship  depend,  as  in  other  pro- 

fessions, on  whether  he  is  capable  of  more  than  just  carrying  out  plans 
others  have  made. 

In  the  strictly  research  field  the  forester  may  not  have  large 
administrative  responsibilities,  but  the  results  of  his  research  are  es- 
sential to  proper  handling  of  the  forests.    He  must  not  only  show  a  thorough- 
ness in  details  but  have,  to  a  high  degree,  the  qualities  of  foresight 
and  breadth  of  vision.    Modern  conveniences  and  techniques  owe  their  genesis 
in  many  instances  to  the  painstalcing  search  ol:*  scientists  who  labored 
to  obtain  the  basic  truths  for  v^hich  others  found  a  practical  application. 

Many  foresters  must  also  have  the  qualities  needed  by  a  successful 
teacher.     In  their  efforts  to  develop  better  public  understanding  of  for- 
est conservation  problems 5  they  perform  the  functions  of  educators. 
Such  work  is  part  of  the  forester's  duties  in  many  positions •  Nearly 
every  forester,  whether  consciously  or  not,  is  helping  to  mold  public 
sentiment.    Hence  his  job  requires  ability  to  meet  people  and  gain  the 
confidence  of  the  public. 

In  public  forestry  the  spirit  of  service  is  a  most  important 
requisite  for  success.     It  is  the  spirit  that  causes  men  to  place  the 
interests  of  society  and  of  the  group  at  large  above  the  interests  of  one's 
self  or  of  the  few.     It  is  exemplified  in  the  policy  that  governs  the 
administration  of  our  national  forests--of  so  managing  the  forests  as  to 
promote  the  greatest  good  for  the  greatest  nximber  of  our  people  in  the 
long  run. 

Conservation  of  our  national  resources  is  today  one  of  the  greatest 
internal  problems  of  the  Nation,  and  conservation  with  use  is  the  essence 
of  forestry.    The  forest  is  a  resource  that  must  be  conserved;  it  is  also 
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vater,  vildlife,  and  forage-    The  voric  dene  in  forest  ccnservation  ir.  this 
country  has  teen  accomplished  ty  r:en  irxbued  '.rlxh  the  spirit  of  service  and 
believing  vhclehearte-dly  in  vhat  they  are  doing.    The  task  of  carr^^^ing  this 
vrork  forvard  der.ar.ds  nen  capable  of  overconing  great  obstacles. 


THE  FIELD  CF  v:ORK 

Foresters  are  nov:  er:ployed  by  the  Federal  Government;  the  States, 
most  of  which  have  forestry  departments;  nunicipalities ;  luniber  conpanies 
and  private  owners  of  tinberl?ind;  wood-using  industries;  educational 
institutions;  and  organizations  conducting  research  or  promotional  work 
in  forestry. 

Up  to  the  close  of  the  first  decade  of  this  century,  the  United 
States  Government  was  the  principal  employer  of  Anerican  foresters.  In 
1912  it  v;as  officially  estimated  that  60  percent  of  the  foresters  in  this 
country  were  in  Federal  Government  work  and  that  fully  95  percent  had 
been  so  engaged  at  one  time  or  another-    Since  then  the  States,  munici- 
palities, educational  institutions,  and  private  corporations  have  absorbed 
large  numbers  of  graduating  foresters.    Hov;ever,  with  the  expansion  of 
the  Federal  Government's  forestry  activities  in  recent  years,  it  still 
remains  the  largest  employer  of  trained  foresters. 

Although  the  majority  of  professional  foresters  now  in  Federal 
Government  employ  are  in  the  United  States  Forest  Service,  a  number  of 
foresters  are  employed  in  the  management  of  forest  lands  in  Indian 
reservations  under  the  Bureau  of  Indian  Affairs  of  the  Department  of 
Interior.    Foresters  are  also  employed  in  the  National  Park  Service,  the 
Bureau  of  Land  Management,  and  Fish  and  u-ildlife  Service  of  the  same 
Department;  in  the  Income  Tax  Unit  of  the  Treasury;  in  the  Tennessee 
Valley  Authority;  in  the  Department  of  Commerce;  and  in  the  Soil  Con- 
servation Service  of  the  Department  of  Agriculture. 

Careers  in  the  Forest  Searvice 

The  Forest  Service  is  proud  of  its  spirit  of  public  service.  In 
employing  new  personnel  it  seeks  to  obtain  men  and  women  who  are  not  only 
properly  trained  for  the  work  but  have  high  ideals  and  a  strong  desire  to 
serve  the  public. 

All  permanent  Forest  Service  professional  and  scientific  positions 
are  in  the  classified  civil  service.    These  jobs  require  academic  training 
at  least  equivalent  to  graduation  from  a  recognized  college  or  university 
offering  a  course  of  study  in  the  professional  or  scientific  field  involved. 
The  U.  S.  Civil  Service  Commission  gives  several  entrance  examinations 
through  which  the  Forest  Service  recruits  its  professional  and  scientific 
force. 
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Lines  of  Advancement 


Men  v;ho  pass  the  junior  professional  examinations  and  receive 
appointments  are  first  assigned  to  positions  as  assistant  to  district 
rangers  on  the  nationaD.  forests  or  to  subordinate  lines  of  technical  work 
in  research  or  in  State  and  private  forest  cooperative  work.    They  may 
be  assigned  as  technical  assistants  on  the  ntaff  of  the  forest  supervisor. 
The  beginner  in  the  Service  may  thus  supplement  his  academic  training 
by  experience  that  should  qualify  him  for  advancement  to  the  position  of 
district  ranger,  or  to  comparable  positions  in  research  or  cooperative  work. 

In  the  early  days  of  the  Forest  Service  the  forest  ranger  did  not 
alv/ays  have  a  background  of  technical  training,  nor  did  he  carry  the 
resppnsibilities  that  a  district  ranger  no\r  does.    Such  positions  were 
often  filled  by  inen  v;ho  passed  examinations  based  mainly  on  practical 
experience  in  v/oodsmanship.    The  situation  has  changed  with  the  tines. 

The  district  forest  ranger  is  today  an  administrator  of  a  large 
area  and  a  supervisor  of  all  the  activities  \rithin  his  district.  The 
business  he  conducts  is  often  the  largest  of  any  in  the  community.  Both 
technical  training  and  practical  experience  are  required.  Hanger 
jobs  are  now  filled  t?irough  promotions,  as  are  other  key  positions  in  the 
Service.    The  length  of  time  a  technically  trained  man  may  spend  in  sub- 
ordinate positions  before  he  becomes  a  district  ranger  will  vary  both  vrith 
individual  qualifications  and  v;ith  the  opportunities  offered. 

After  appointment  in  the  Forest  Service,  a  forestry  graduate  should 
expect  to  spend  from  1  to  2  years  as  a  junior  forester.    The  first  year 
of  service  is  the  probationary  period,  an  extension  of  the  examining  pro- 
cess.   Those  who  are  not  adapted  to  practical  forestry  work  are  separated 
from  the  Service  during  this  period.    Those  who  are  retained  beyond  the 
l~year  period  are  ordinarily  promoted  to  more  responsible  positions  such 
as  assistant  district  ranger,  where  training  continues.    From  3  to  10 
years  may  elapse  before  the  appointee  is  promoted  to  a  district  rangeV 
position. 

One  line  of  advancement  may  lead  the  young  forester  from  an  as- 
sistant ranger,  then  assistant  forest  supervisor,  from  which  he  may  ad- 
vance to  a  supervisor's  position.  Additional  promotions  may  eventually 
take  him  to  the  regional  forester's  office  or  even  higher. 

Another  line  of  progress  may  be  from  technical  assistant  on  a 
forest  ranger  district  to  technician  on  the  supervisor's  staff,  followed 
by  assignment  as  technician  for  an  entire  region.    Other  lines  of  promotion 
?nay  be  taken  in  the  research  field--starting,  for  example,  as  a  technical 
assistant  and  advancing  to  project  leader  or  specialist  on  some  phase 
of  the  experimental  v/ork,  or  to  a  staff  position  at  a  forest  and  range' 
experiment  station.    In  State  and  private  cooperation,  a  young  forester 
is  usually  assigned  to  farm  forestry  or  similar  cooperative  work  only 
after  some  preliminary  experience.    He  may  advance  to  regional  or  head- 
quarters staff  positions  in  this  field.    Varying  combinations  of  these 
lines  of  promotion  may  be  applied  in  individual  cases.    To  broaden  his 
knowledge  and  experience,  a  man  may  be  assigned  at  different  times  to 
national  forest  administration  and  to  research  or  cooperative  work. 
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Thorough  technical  training  and  wide  experience  are  nov;  considered  pre- 
requisite to  success  in  the  higher  positions. 

The  career  idea  is  thus  carried  out  by  advancement  vithin  the 
Service  as  men  become  more  proficient  in  their  work.    Forest  supervisors, 
assistant  supervisors,  and  regional  and  national  officers  are  men  who 
have  come  up  through  the  ranks. 


Special  Assignments  and  Positions 

Technical  assistants  to  the  ranger  may  be  assigned  to  fiie  ccntrol, 
road  and  trail  construction,  timber  culture,  or  other  special  jobs. 
Similarly,  staff  technicians  directly  under  the  forest  superivsor  may  also 
be  assigned  to  any  one  of  these  functionr  on  the  entire  forest:  Fire 
control,  watershed  pi'Otection,  timber  plans  and  sales,  wildlife,  range 
management,  improvements  of  various  kinds,  tinber  culture,  recreation, 
flood  and  erosion  control,  or  general  technical  work. 

Experts  for  technical  positions  in  a  number  of  other  lines  of  worl: 
in  the  Forest  Service  are  recruited  by  special  civil-service  examinations. 
There  are  many  of  these  jobs,  such  as:    Forest  ecologists,  entomologists, 
pathologists,  soil  scientists.,  engineers  in  timber  tests,  chemical  en- 
gineers, and  wood  technologists.    Clerks,  stenographers,  accountants, 
and  similar  office  workers  are  likewise  appointed  from  civil-service  regis- 
ters established  through  the  regular  examinations  for  such  positions. 


Rates  of  Compensation 

The  force  on  the  national  forest  comprises  a  number  of  grades. 
In  general,  the  base  salary  ranges  are  as  follows:    Professional  assistant 
(junior  forester),  $^+,3^5  to  $53355;  distric:  forest  ranger,  $6,675  to 
$10,1655  staff  officer,  $8,Ol|5  to  $11,995;  assistant  forest  supervisor, 
$9,^75  to  $11,995;  forest  supervisor,  $9,^75  to  $l6,2i^5.  Similarly, 
the  salaries  in  higher  administrative  positions  are  in  keeping  with  the 
responsibilities,    \lhen  Government  living  quarters  are  furnished  a  salary 
deduction  is  made.    The  amount  varies  with  the  value  and  kind  of  aecommoda- 
tions,  but  ordinarily  is  from  $500  to  $1,000  annually. 


Public  Works  ProPiraxns 

The  work  of  the  Forest  Service  was  considerably  expanded  from  1933 
to  19^2  by  the  emergency  relief  and  recovery  activities.    Forest  work  for 
unemployed  youth  brought  into  the  forests  many  thousands  of  men  in  Civilian 
Conservation  Corps  camps.    V^ith  these  activities  came  a  demand  for  foresters 
and  men  otheivise  qualified  for  field  supervisory  positions.  Hundreds 
of  young  men  recently  graduated  from  professional  schools  found  oppor- 
tunities which  offered  an  iimnediate  chance  to  gain  both  a  living  and 
valuable  forestry  experience.    The  social  and  economic  value  of  forest 
-^rork  is  large,  and  as  an  outlet  for  unemployed  labor  forestry  is  now  well 
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recognized.    Public  works  programs  in  forest  conservation,  or  greater 
recognition  of  the  need  to  have  this  worL  done  as  a  regular  continuing 
public  activity,  may  broaden  the  field  of  the  cnployiDent  of  forests  as 
directing  and  technical  personnel. 

Forest  Ser\"ice  Organisation 

Orgaiiization  of  the  Federal  Forest  Service  now  includes  29 
divisions.    These  are  correlated  into  6  groups.    Some  are  fiscal  and 
facilitating  divisions  in  which  the  nature  of  the  work  calls  for  training 
entirely  different  from  forestry,  although  foresti-y-school  graduates  with 
special  aptitudes'  or  experience  often  find  opportur.ities  in  these  divisions. 
Men  with  professional  forestry  training  are  employed,  in  the  main,  in 
vrork  that  may  he  grouped  under  the  administration  of  national  forests, 
forest  research,  or  State  and  private  forest  cooperation.    Certain  other 
phases  of  Federal  forestry  work,  such  as  the  guayule  rubber  and  other 
emergency  projects  undertal^en  during  the  v/ar,  and  various  phases  of 
extension,  information,  and  education  work,  allied  to^  or  closely  coor- 
dinated with  the  activities  of  one  or  more  of  the  divisions have  also 
provided  employment  of  many  professional  foresters. 

The  Forest  Service  employs  a  permanent  force  of  approximately 
18,000.    About  5,000  are  professional  foresters,  2,500  in  other  pro- 
fessions, and  the  remainder  administrative,  custodial,  and  protection  and 
construction  forces.    About  two-thirds  are  employed  on  the  national  forests 
as  supervisors,  assistant  supervisors,  rangers jetc . ,  and  the  remainder 
are  engaged  in  administrative,  scientific,  and  clerical  work  at  the 
Washington  and  regional  headquarters,  the  Forest  Products  Laboratory, 
and  the  forest  and  range  experiment  stations,  or  in  State  and  private 
cooperation  vrork  in  various  parts  of  the  country.    In  addition,  about 
10,000  lookouts,  patrolmen,  fire  fighters,  and  other  nonprofessional 
workers  are  temporarily  employed  each  year  on  the  national  forests  during 
the  fire  season. 

Administration  of  the  National  Forest 

The  national  forests  cover  a  total  net  area  of  approximately  I80 
million  acres.    Of  this  area  more  than  138  million  acres  are  in  the  States 
west  of  the  Mississippi  River,  chiefly  in  the  mountains  of  the  far  West. 
About  21  million  acres  in  the  eastern  States  and  Puerto  Rico. 

The  protection,  administration,  and  development  of  this  vast  area 
constitute  one  of  the  principal  tasks  of  the  Forest  Service  and  occupy 
the  time  and  energies  of  a  large  number  of  its  men  .    The  management  of 
these  forest  properties  distinguishes  the  work  of  the  Forest  Service  from 
that  of  most  Government  bureaus .    Its  practical  requirements  have  been 
met  by  a  highly  decentralized  form  of  administration  whereby  the  respon- 
sibility  for  handling  local  problems  has  been  placed  in  the  forest  officers 
on  the  ground. 

Administration  of  the  national  forests  necessarily  centers  in 
the  Washington  office,  to  which  are  attached  certain  higher  officers 
engaged  in  general  direction  and  inspection;  but  for  promptness  and  con- 
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venience  of  field  adninistration  10  national-forest  regions  have  been 
established"9  in  the  States  and  1  in  Alaska.    Each  region  is  under  the 
direct  charge  of  a  regional  forester;  associated  v/ith  him  are  such  tech- 
nical assistants  as  nay  be  necessary  for  the  conduct  of  the  work. 

There  are  now  about  155  national  forests ^  averaging  more  than 
a  million  acres  each.    A  supervisor  is  in  charge  of  each  forest,  and  his 
staff  may  include  an  assistant  supervisor  and  a  number  of  technicians. 
The  forests  are  also  divided  into  districts,  each  in  charge  of  a  district 
ranger,  who  is  responsible  for  the  protection  of  this  area  and  for  the 
conduct  of  its  business-    During  the  field  season,  fire-control  assistants 
and  other  aides  are  employed  to  supplement  the  regular  force. 

The  protection  of  the  national  forests  from  fire  is  of  funda- 
mental importance.    Without  adequate  protection,  all  other  efforts  di- 
rected toward  increasing  the  productivity  of  the  forests  might  be  entirely 
nullified.    Continuous  effort  has  therefore  been  directed  toward  this 
objective. 

The  use  of  the  forests  by  the  public  is  continually  increasing 
and  this  has  necessarily  intensified  the  fire  problem.    In  addition, 
it  h'ls  necessitated  the  handling  of  an  immense  amount  of  current  business. 
The  large  volume  of  business  involved  in  the  management  of  forest  and 
forage  and  in  the  multiple  use  of  land  calls  for  constant  and  painstaking 
supervision. 

All  the  different  lines  of  work  on  a  national  forest  are  handled 
by  the  regular  administrative  force  under  the  immediate  direction  of  the 
supervisor^    Since  the  very  beginning,  an  effort  has  been  made  to  apply 
the  best  forestry  practice  practicable  under  existing  conditions  and  the 
more  technical  phases  of  the  work  have  accordingly  been  handled  as  far 
as  possible  by  the  men  with  technical  education— men  who  have  entered 
the  forest  Service  as  junior  foresters  and  range  conservationists.  These 
men  have  had  to  perform  such  duties  as  mapping  and  estimating  the  timber  on 
the  forest,  marking  the  trees  to  be  removed  in  timber  sales,  raising 
stock  at  nurseries  for  field  planting,  reforesting  treeless  areas  by 
planting,  and  looking  al^ter  the  varied  phases  of  flood  control  and  range 
management.    The  rangers  also  are  called  upon  to  do  work  of  this  character 
in  addition  to  their  regular  protection  and  administrative  duties. 

The  second  step'  in  the  development  of  the  forests  has  been  the 
preparation  of  detailed  plans  for  the  administration  and  use  of  the  re- 
sources of  each  forest.    Such  plans  require  sound  technical  training  for 
their  preparation  and  execution.    Their  perfection  will  be  achieved  only 
through  the  painstaking  work  of  years,  but  already  the  results  of  better 
management  clearly  justify  their  application. 

Forest  Research 

Forest  research  offers  an  opportunity  within  the  Forest  Service 
for  constructive  work  having  a  high  public-service  value w    No  other 
phase  of  forestry  offers  a  more  attractive  career  for  men  having  the 
creative  impulse. 
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Research  conducted  hy  the  Forest  Service  includes  four  main  fields 
of  vrork:    Forest  and  range  rnanagem.^nt ,  forest  products,  forest  resources, 
and  forest  production.    Primary  objectives  of  these  research  activities 
are  to  lay  the  scientific  foundation  for  such  sianagenent  of  forest  and 
rangelands  as  well  help  to  insure  (l)  supplies  of  timber  and  forace 
suitable  in  quality  and  ample  in  quantity  for  national  needs;  (2)  effective 
utilization  of  v^ood  and  other  forest  products  and  reduction  of  waste; 
(3)  regulation  of  streaiaflow;  prevention  of  erosion;  furtherance  of  public 
health  and  outdoor  recreation;  maintenance  of  fish,  game,  and  other  wildlife, 
scenic  benefits,  etc.;  and  {k)  protection  of  timber  crops  from  fire, 
insects,  and  disease. 

The  research  program  is  carried  on  at  10  regional  forest  and 
range  experiement  stations,  the  Forest  Products  Laboratory  at  l^adison, 
Wis.,  and  more  than  100  smaller  research  centers.    More  than  1,000  iech- 
nical  men  are  engaged  in  the  research  program.    Additional  temporary 
assistants  are  employed  in  some  phases  of  the  work  in  accordance  with 
demands.    The  majority  of  the  technical  men  are  forestry-school  graduates, 
but  geologists,  entomologists,  pathologists,  botanists,  chemists,  engineers, 
economists,  statisticians,  and  others  are  also  used. 

Most  of  the  technicians  employed  in  research    have  had  advanced 
training;  many  have  doctors'  degrees  or  their  equivalent.    The  various 
phases  of  forest  research  require  as  a  foundation  broad  training  in  natural 
science  with  emphasis  on  forestry,  regardless  of  whether  the  technician 
is  to  deal  with  forest  management  and  protection,  watershed  management, 
range  management  forest  products,  or  forest  economics.    Advanced  work-- 
beyond  this  foundation  training  in  forestry — may  be  in  any  one  or  more 
of  a  large  group  of  biological  or  other  sciences,  such  as  plant  physiol- 
ogy >  pathology,  entomology,  ecology,  soils,  genetics,  taxonomy,  mathematics, 
and  organic  chemistry. 

State  and  Private  Forest  Cooperation 

About  386  million  acres ,  or  nearly  four-fifths  of  our  total  com- 
mercial timber-growing  area,  are  now  in  State  or  private  ownership. 
Of  this,  359  million  acres  are  privately  owned  and  include  165  million 
acres  in  farm  woodlajids.    The  area  under  State  or  county  ownership  is 
continuously  increasing  through  public  acquisition  for  State  forest 
purposes  and  through  tax  delinquency. 

The  future  of  forestry  in  the  United  States  depends  in  no  small 
degrele  upon  acceptance  and  operation  of  better  forestry  practices  on 
private  lands.    The  problem  of  bringing  about  this  improvement  constitutes 
a  challenge  to  the  profession.    Advancement  in  these  phases  of  forestry 
has  been  the  objective  of  several  acts  of  Congress. 

The  Federal  Government  is  cooperating  in  the  protection  of  State 
and  private  lands  from  fire  through  financial  aid  to  the  States  under 
provisions  of  the  Clarke-McNary  law  of  I92U.    Forty-nine  States  cooperate 
in  fire  protection,  and  the  total  area  of  forest  lands  covered  in  I96O 
was  approximately  k02  million  acres.    This  was  more  than  92  percent  of 
the  area  in  need  of  protection.    The  fire-protection  projects  are  admin- 
istered by  or  under  direction  of  the  State  forestry  departments,  the 
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Forest  Service  cooperating       development  of  plans,  establishment  of 
standards  of  procedure,  and  inspection  of  the  work.    Under  the  terms  of 
the  lav^,  the  Federal  Government  limits  its  expenditures  In  a  given  fiscal 
year  to  a  sum  not  greater  in  each  State  than  the  funds  expended  jointly 
by  the  State  and  qualifying  private  owners. 

The  Forest  Service  is  also  cooperating  under  the  Clarke-McNary 
law  with  k8  States,  in  addition  to  Puerto  Rico,  in  the  production  and 
distribution  of  young  trees  for  planting  ;/indbreaks,  shelterbelts ,  and 
forests.    Under  this  program  about  8^5  million  trees  were  distributed 
to  woodland  owners  in  19GC. 

Additional  assistance  is  offered  by  the  Government  under  the  Clarke- 
McNary  law  in  the  form  of  information  for  farm  woodland  owners  on  the 
management  and  care  of  their  timber.     In  this  project  the  Department  of 
Agriculture  cooperates  with  the  States  in  the  maintenance  of  extension 
foresters  to  provide  demonstrations  and  advice  on  the  more  efficient 
management  of  farm  woodlands,  the  reforestation  of  those  farmlands  not 
now  suitable  for  agricultural  crops,  and  the  marketing  and  utilization 
of  farm  timber. 

Under  the  Cooperative  Forest  Management  Act  of  1950,  the  Forest 
Service  cooperates  with  the  States  in  providing  on-the-ground  technical 
advice  to  owners  of  private  forest  lands  and  to  processors  of  primary 
forest  products.    In  I960,  about  k^O  projects  in  hS  States  were  carried 
on  in  cooperation  with  State  foresters. 

Forestry  in  the  States 

Forestry  work  in  the  States  has  made  notable  progress  in  recent 
years,  and  most  States  now  employ  foresters  in  various  capacities.  The 
State  forester  usually  carries  heavy  responsibilities  as  directing  head 
of  a  large  organization  and  has  under  his  control  the  annual  disbursement 
of  large  appropriations.  . 

The  character  of  a  State  forester's  work  varies  among  the  States. 
Where  forestry  is  just  beginning  to  receive  attention,  his  first  efforts 
must  be  largely  of  an  educational  and  organizational  nature.    His  chief 
task  is  to  develop  a  forest  policy  for  the  State  and  to  educate  the  people 
to  protect  and  improve  the  handling  of  the  forests  within  its  borders. 
He  must  study  the  needs  of  the  State  and  then  go  before  the  people  and 
show  them  what  must  be  done  to  put  into  effect  the  policy  which  he  has 
formulated.    He  usually  has  to  make  a  great  many  public  addresses,  issue 
bulletins,  write  articles  for  magazines  and  nevrspapers,  and  in  every  other 
possible  way  bring  this  message  to  the  people.    He  must  also  obtain  basic 
legislation  and  appropriations  in  addition  to  engaging  in  technical  forestry 
work. 

On  the  other  hand,  in  those  States  where  there  is  already  a  set- 
tled forestry  policy  the  State  forester's  work  is  of  a  different  character. 
His  major  activities  are  usually  fire  prevention  and  control,  forest 
planting,  educational  work,  and  management  of  State-owned  forests. 
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In  the  aggregate,  some  27  million  acres  of  land  are  in  State 
forests.    The  type  of  administration  given  these  State-ovned  lands  varies. 
Many  State  forests  are  managed  intensively,  along  lines  similar  to 
national- forest  management.    Some  State  forests  and  parks  are  devoted  pri- 
marily or  entirely  to  public  recreational  use.     In  some  States,  substantial 
areas  of  State  forest  land- -particularly  scattered  tracts  which  have  come 
into  State  ownership  through  tax  delinquency- -has  as  yet  received  little 
attention* 

State  activity  in  protecting  forests  from  fire,  with  the  cooperation 
and  financial  aid  of  the  Federal  Government,  has  opened  a  field  for  the 
employ^ient  of  many  foresters.    Trained  men  are  also  used  in  the  propa- 
gation and  distribution  of  planting  stock.    In  those  States  where  an 
active  State  forestry  program  has  been  developed,  a  number  of  trained 
foresters  are  employed.    The  State  forester's  staff  may  include  technical 
assistants  in  immediate  charge  of  the  various  lines  of  activity  carried 
on  by  the  State  organization.    District  foresters  or  State  forest  rangers 
may  be  assigned  responsibility  for  the  development  and  maintenance  of  the 
fire-control  organization  and  other  State  forestry  work  in  a  designated 
part  of  the  State.    The  work  of  the  State  district  forester  corresponds 
generally  to  that  of  a  national  district  ranger  except  that  usually  he 
deals  cooperatively  with  private  forest  landowners  rather  than  supervising 
work  on  lands  under  his  own  direct  charge.    About  5  percent  of  the  State 
and  private  forest  land  needing  fire  protection' was  still  not  covered 
by  organized  protection  in  1962,  and  the  protective  work  on  some  of  the 
areas  covered  was  inadequate  to  meet  critical  fire  conditions.  Extension 
and  intensification  of  cooperative  fire  protection  to  a  degree  commensurate 
with  the  needs  would  call  for  employment  of  many  additional  trained  men 
in  State  forestry  work, 

Extension  Foresters 

Forestry  extension  work  is  another  field  in  which  professional 
foresters  find  employment  in  the  States  in  the  capacity  of  extension 
foresters •    These  men  are  associated  with  the  Federal-State  cooperative 
extension  program,  which  emphasizes  the  use  of  technical  information  and 
practices  in  the  growing  and  management  of  timber  as  a  crop  on  the  farm. 
Every  effort  iL  made  to  build  up  the  forestry  knowledge  of  woodland  owners 
so  that  they  will  have  sufficient  know-how  for  carrying  on  work  in  this 
field  as  they  do  with  other  crops.    This  is  accomplished  by  providing  owners 
with  practical  forestry  information,  and  by  conducting  tours  to  forestry 
research  units  and  successful  operations  of  individual  owners. 

Service  Foresters 

At  present  k9  State    forestry  departments  are  working  with  the 
Forest  Service  in  providing  technical  assistance  to  owners  of  private 
forests  and  to  small  sawmill  operators  and  other  processors  of  primary 
forest  products.    The  Cooperative  Forest  Management  Act  of  1950,  which 
replaced  earlier  legislation  under  which  the  work  started,  is  the  basis 
for  this  cooperative  program.    In  I96O,  technical  assistance  in  woodland 
management  was  given  to  approximately  82^000  small  owners  and  8,100  forest 
products  operators. 
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Both  farm  and  nonfarm  owners  of  snail  forests  are  now  given  help 
in  making  simple  plans  for  the  management  of  their  woodlands;  in  marking 
the  trees  in  need  of  cutting;  in  measuring  these  trees  and  estimating  their 
volume;  in  determining  the  proper  cutting  and  logging  methods  to  use  in 
the  harvesting  operation;  and  in  marketing  the  hai^vested  products.  In 
addi^iion,  many  owners  are  advised  on  planting,  thinning,  and  pruning 
operations,  as  well  as  on  the  protection  of  their  forests  from  fire, 
insects,  and  disease.    The  local  forester  who  handles  this  cooperative 
forest-management  project  work  is  called  the  service  forester.    In  some 
localities,  however,  he  is  referred  to  as  the  farm  forester,  county 
forester,  or  district  forester. 

Community  Forests 

A  new  field  of  employment  for  trained  foresters  is  opening  up 
through  the  development  of  community  public  forests  by  counties,  municipali- 
ties, school  districts,  and  other  local  government  units  or  public  in- 
stitutions.; Some  of  the  town  forests  in  lUeu  England  were  the  earliest 
public  forests  in  the  United  States  and  have  yielded  financial  returns 
and  other  benefits  to  the  communities  for  more  than  two  centuries.  In 
recent  years  the  number  of  community  forests  has  increased  greatly. 

Reports  to  the  Forest  Service  in  1953  showed  more  than  3^000 
community  forests  aggregating  about  U^:  million  acres  in  UO  States.  Of 
the  total,  800,000  acres  i:ere  maintained  by  municipalities,  32  million 
acres  by  counties  and  toimships,  130,000  acres  by  schools  or  school  dis- 
tricts; and  kO  thousand  acres  by  other  organizations. 

In  addition  to  parks  toys  recreational  purposes  and  purchases  of 
forested  watersheds  for  the  protection  of  sources  of  domestic  water  sup- 
plies, many  cities  and  counties  are  acquiring  forest  lands  for  investment 
and  development  purposes.    Managed  under  multiple-use  plans,  similar  on 
a  smaller  scale  to  those  applied  on  the  national  forests,  such  community 
forests  can  supply  numerous  services  to  the  public,  including  facilities 
for  outdoor  recreation,  habitat  for  wildlife,  watershed  protection,  a 
reservoir  of  work  for  local  unemployed,  and  income  to  the  community 
from  forest  products.    Often  the  rehabilitation  of  a  tract  of  cut-over 
land  can  be  undertaken  as  a  community  enterprise.    Local  public  forests 
as  living  memorials  to  war  dead  have  been  proposed  in  some  communities. 

A  number  of  schools  maintain  forests  v^hich  not  only  serve  as  out- 
door classrooms  for  the  teac'-.*^*;^  of  elementary  forestry,  conservation, 
and  natural  history,  but  provide  an  iTicome  to  the  schools  from  the  growing 
and  selling  of  forest  products.    The  United  States  Forest  Service  is 
encouraging  and  cooperating  in  the  establishment  of  community  forests 
as  part  of  a  broad  program  of  public  forest  development. 

The  proper  management  of  community  forest  properties  naturally 
requires  the  services  of  trained  foresters.    At  present,  most  of  the  com- 
munity forest  enterprises  that  are  being  given  technical  forestry  advice 
or  direction  obtain  such  service  from  State  foresters  or  Federal  forestry 
agencies.    There  is  a  growing  tendency,  ho\rever,  toward  the  direct  employ- 
ment of  trained  foresters  as  community-forest  managers. 
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Though  Federal  and  State  agencies ,  educational  institutions,  and 
seni'public  associationG  vill  doutless  continue  to  lead  in  research  and 
extension,  the  largest  field  for  professional  foresters  in  the  long  run 
will  be  in  private  wqrk.    Three-fourths  of  all  the  commercial  forest  land 
in  the  hQ  contiguous  States,  or  359  nillion  acres,  is  in  private  ownership. 
This  fact  alone  clearly  indicates  a  large  and  fruitful  field  in  private 
work  for  the  trained  forester. 

Private  ov/ners  may  he  classified  in  a  general  way  as  industrial, 
including  lumber,  pulp  and  paper  manufacturing  companies,  and  other  large 
manufacturers  of  v/ood  products;  public- service  corporations,  such  as 
railroads  and  water  companies;  recreation  and  hunting  clubs;  mining  com- 
panies; owners  of  large  private  estates;  and  farmers  and  other  small  wood- 
land ov/ners . 

Private  ovmers  provided  some  of  the  earliest  examples  of  pro- 
fessional  forest  narxagenent  in  the  United  States ;  and  some  have  handled 
their  timberlands  carefully  for  many  years*    In  recent  years,  many  more, 
especially  among  the  larger  industrial  o\^mers,  have  been  adopting  measures 
for  continuous  timber  production-    The  Forest  Service  has  set  up  as  a 
permanent  activity  a  project  to  work  with  the  States,  liombermen's  associa- 
tions, and  timberland  ovmers  to  the  end  that  improved  woods  practices  may. 
be  extended.    Lumbermen's  and  pulp  and  paper  manufacturer's  associations 
are  also  encouraging  good  forestry  practice  on  industrial  forest  lands. 
In  the  past  few  years,  several  million  acres  of  industrial  holdings  have 
been  included  in  a  ''tree  farm"  program  sponsored  by  industry  associations. 
Recent  State  regulatory  lav/G  in  several  States  look  to  increased  attention 
to  good  forestry  practice  on  private  timberlands.    All  of  these  movements 
point  to  new  opportunities  for  employment  in  private  industrial  forestry. 

Forest  Products  Industries 

Until  recently,  most  of  the  industrial  concerns  employing  graduates 
of  forestry  schools  have  used  them  mainly  in  logging  engineering  and  allied 
v;ork.    Before  World  V7ar  II  only  about  1,000  foresters  were  employed  by 
the  forest  products  industries  in  forest-land  management.    As  forestry 
practice  has  expanded  and  intensified  on  industrial  holdings,  private 
industry  has  employed  several  times  this  number. 

The  forester  who  enters  the  lumber,  pulp  and  paper,  or  other  forest 
products  industries  may  be  required  to  estimate  standing  timbe:*,  appraise 
stumpage,  determine  the  best  methods  of  cutting,  estimate  future  gro-irbh, 
lay  out  logging  roads  or  railroads,  reduce  vraste,  increase  utilization, 
or  participate  in  actual  logging  and  milling  operations.    Experience  for 
such  V7ork  often  must  be  gained  by  entering  the  business  at  the  bottom 
and  learning  its  practical  and  administrative  details  in  a  long  and  exacting 
apprenticeship •    Many  foresters  find  opportunities  in  this  field,  v/ith 
possibilities  of  advancement  to  important  managerial  positions- 

There  is  a  grov/ing  field  for  specialisation  in  industrial  forestry. 
Some  of  the  large  operators  conduct  reforestation  activities  and  other 
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cilvicultural  on  their  cutover  lands.    Many  operators  or  associations 

maintain  their  ovrn  fire-control  organizations.  Industrial  forest  research 
is  increasinCj  particularly  in  vood  utilization.    The  grov^ing  use  of  wood 
in  all  sor"ls  of  products,  as  in  the  manufacture  of  plyv^oods,  vallboards, 
plastics,  and  rayon,  and  the  increasing  use  of  such  equipment  as  dry  l:ilnc 
and  preserving  plants  to  procure  better  utilization  of  lumber  products, 
are  creating  opportunities  for  specialists  in  the  industrial  phases  of  v/ood 
use.    Industry  is  also  attempting  to  find  new  uses  for  little-used  species 
and  to  create  byproducts  and  nev/  products  vhich  v/ill  broaden  markets  and 
utilize  materials  novr  wasted  in  the  manufacture  of  primary  products. 

Though  a  knowledge  of  forestry  is  not  essential  to  a  retail  or 
wholesale  lumber  dealer,  a  knowledge  of  woods  and  their  properties  gives 
the  dealers  an  opportunity  to  speak  with  authority  on  the  technical  qual- 
ities of  the  woods  and  materials  handled. 

Other  Private  Forestry  Work 

There  is  a  broad  and  as  yet  largely  undeveloped  field  for  forestry 
among  public-service  corporations  oiming  tinberlands.    Many  railroads  ovm 
extensive  tracts  of  this  kind.    Some  of  these  corporations  have  already 
adopted  a  consistent  and  permanent  policy  of  holding  their  timberlands 
and  are  introducing  systematic  forest  production  and  management.    Some  of 
the  eastern  railroads  have  considered  the  acquisition  of  forest  lands  and 
planting  of  trees,  wherever  necessary,  for  the  production  of  ties  and  other 
wood  supplies.    Many  have  technical  foresters  in  their  industriail  depart- 
ments. 

Many  water  companies  hold  extensive  timber  tracts  on  the  drainage 
areas  from  which  their  water  supplies  are  derived.    These  companies  for 
the  most  part  have  adopted  a  definite  policy  of  maintaining  such  land  in 
forest  groT^^bh.    In  many  cases,  they  might  find  it  advantageous  to  employ 
professional  foresters  to  keep  the  forest  cover  in  the  best  possible  condi- 
tion while  at  the  same  tine  yielding  cash  revenue. 

Frequently  mining  companies  own  lands  covered  with  tree  gro^rth. 
Many  companies  in  the  southern  mountains,  especially  coal -mining  companies, 
hold  considerable  areas  for  mineral    development  and  also  for  the  production 
of  wood  and  timber  for  use  in  the  mines.    Some  are  already  treating  timbers 
with  chemical  preservatives  and  others  have  taken  up  the  problem  of  con- 
servative forest  management  on  their  hands.    Some  companies  are  attempting 
reforestation  of  areas  ruined  by  mine  dumps  or  open-pit  operations • 

Another  class  of  private  ovmers  consists  of  clubs  or  individuals 
who  have  acquired  forest  property  for  hunting  and  other  recreational  pur- 
poses.   Relatively  few  large  tracts  of  land  in  private  estates,  however, 
are  managed  at  present  under  forestry  principles  with  a  technical  forester 
in  charge.    Usually  work  on  the  ground  is  supervised  t)y  a  resident  ranger 
or  woods  foreman.    VJhere  technical  work  is  done^  it  is  often  directed  by 
a  consulting  forester  who  visits  the  tract  at  intervals.    Most  of  the  for- 
estry so  far  practiced  on  private  estates  has  been,  and,  except  for  the 
largest  owners,  will  probably  continue  to  be  of  this  character f 

There  are  now  more  than  kOO  private  firms  and  individuals  who  act 
as  consulting  foresters-    This  is  a  natural  goal  of  some  of  the  more  mature 
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and  experienced  men  vho  have  acquired  a  solid  footing  in  the  profession. 
Younger  men  are  conetiues  enployed  as  assistants  and  as  nembers  of  field 
parties.  Some  consult inc  or  private  practicing  foresters  conduct  a  very 
prosperous  business,  especially  when  they  have  an  established  reputation 
vhich  brings  a  denand  for  their  services  in  solving  particularly  impor- 
tant problems. 

The  operation  of  private  holdinQs  is  likely  to  tend  more  and  more 
toward  conservation  practices .    This  development  Mill  probably  be  accompan- 
ied by  a  growt'. .  in  cooperative  timber  production  and  marketing  associations 
among  small  landholders  and  farmers.    Already,  some  mills  are  teing  sup- 
plied v;ith  needed  tinker  through  such  orgeinizations ,    A  few  cooperatives 
operate  their  own  sav/mills  or  wood-processing  plants.    Trained  foresters 
are  employed  by  the  cooperatives  in  directing  the  operation  of  their 
members  and  in  marketing  the  timber  produced. 

Compensation  in  private  forestry  depends  largely  upon  the  earning 
capacity  of  tha  individual.     Ordinarily,  foresters  in  private  employ  are 
paid  at  a  somewhat  higher  rate  than  public  forest  officers  in  the  sane 
grade  of  work.    Furtliermore ,  where  the  forester  works  into  a  regular  bus- 
iness, as,  for  example,  in  the  lumber  business,  his  remuneration  will 
depend  not  only  upon  his  technical  attainments  but  his  business  capacity 
and  value  to  the  company. 

Trade  and  Conservation  Associations 

Many  of  the  national  and  regional  trade  associations  of  lumbermen, 
pulp  and  pa-per  producers,  and  other  forest-industry  groups  employ  tech- 
nical foresters  as  staff  advisers  or  as  directors  of  certain  lines  of 
promotional  work.    The  top  executive  directors  of  several  of  these  associa- 
tions, in  fact,  are  professional  foresters  whose  experience  and  abilities 
led  to  their  selection  for  these  positions.    The  National  Lumber  Manu- 
facturers Association,  American  Forest  Products  Industries,  Inc.,  VJestern 
Pine  Association,  and  American  Paper  and  Pulp  Association  are  some  of 
the  groups  that  employ  technical  foresters. 

A  number  of  foresters  have  found  interesting  opportunities  with 
conservation  organisations  such  as  the  American  Forestry  Association, 
and  various  State  forest  conservation  associations.    Men  chosen  for  ex- 
ecutive secretaryships  of  such  associations  usually  have  demonstrated 
ability  in  public  relations.    From  time  to  time,  some  of  these  associations 
sponsor  and  finance  special  studies  or  surveys  v^hich  call  for  the  services 
of  trained  foresters-    Men  with  experience  in  the  particular  line  involved 
are  selected  to  conduct  such  projects. 

The  professional  organization  of  foresters  in  the  United  States 
•   is  the  Society  of  American  Foresters,  with  headquarters  in  Washington,  C, 
and  regional  sections  in  various  parts  of  the  country.    The  purpose  of 
this  organization  is  the  maintenance  of  high  standards  in  professional 
practice  and  promotion  of  the  interests  and  welfare  of  the  profession 
generally.    Professional  forestry  training  or  practical  experience  sub- 
stantially equivalent  to  that  obtained  in  a  school  of  forestry  is  the 
requisite  for  membership. 
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Teachinc  offers  opportunities  to  the  technical  forester.    As  noted 
earlier,  i+O-odd  colle(^es  and  universitioc  in  the  United  States  have  schools 
or  departments  offering  forestry  courses.    Advanced  technical  training^ 
plus  teaching  ability  are  requisites  for  appointments  to  a  faculty  position. 
Practical  woods  experience,  in  addition,  often  is  an  advantage. 

Many  foresters  have  gone  into  teachinc  after  some  years  in  forestry 
work  with  the  Federal  Government,  States,  or  private  industry.  Occasion- 
ally, outstanding  graduate  students  receive  appointments  as  instructors, 
from  which  they  can  rise,  if  qualified,  to  assistant  professorships  and 
full  professorships. 

Compensation  varies  with  the  colleccs.    Top  faculty  positions  in 
the  leading  universities  pay  salaries  that  compare  favorably  with  thoso 
of  principal  Government  forestry  positions,  but  do  not  equal  salaries  in 
the  higher  brackets  of  private  industry.    The  academic  surroundings, 
privileges,  and  campus  Life,  however,  have  a  specistl  appeal  to  some  indi- 
viduals.   The  teacher  of  forestry  who  is  interested  in  research  usually 
also  has  the  advantage  of  being  able  to  carry  on  original  studies  in  con- 
nection v/ith  his  regular  schoolwork. 

Conservation  and  elementary  forestry  are  taight  in  some  secondary 
and  vocational  schools,  but  the  subject  matter  is  seldom  so  technical  as 
to  call  for  advanced  forestry  training.    Some  foresters •  however,  have 
gone  into  high  school  teaching,  and  have  found  their  forestry  training 
useful. 

LOOKING  TO  THE  FUTURE 

Forestry  is  one  of  our  youngest  professions.    Fifty  years  ago  there 
were  practically  no  trained  foresters  in  the  United  States.    Starting  from 
scratch,  the  forestry  movenejit  in  just  a  few  decades  has  made  notable 
gains.    Forest  conservation  as  an  ideal  has  won  general  approval.  As 
yet,  however,  the  practiceil  methods  and  principles  of  forestry  by  which 
real  conservation  may  "be  achieved  are  too  little  understood  by  the  gen- 
eral public. 

Forestry's  greatest  possibilities  lie  in  the  future.  Forestry 
practice  now  is  being  applied  only  to  a  fraction  of  the  Nation's  forest 
area.    National  interest  and  security  eventually  will  demand  the  insti- 
tution of  sound  forest  management  on'  all  of  our  forest  land — one-third 
of  the  country's  land  area.    The  need  for  men  with  professional  forestry 
training  should  increase.    How  rapidly  this  need  will  increase  will  de- 
pend ultimately  upon  public  demand  for  the  intensification  of  sound 
forest  practice  on  the  public  lands  and  the  progress  made  by  private  own- 
ers in  placing  more  of  their  forest  lands  under  adequate  management. 
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ORIENTATION  TO  FOREST  OCCUPATIONS 


Type  of  VJork 

1.  Technical  sales  and  service 

2.  Association,  technical  writing,  publicity,  editorial 

3.  Teaching 

4.  Machinerj''  operation 

5.  Consulting  (industrial  forester) 

6.  Research  and  development 

?•    Timber  and  vood  procurement 
8.    Protection  specialist 
9«  Administration 

10.  Nursery  (production) 

11.  Forest  pathology 

12.  Range  management 

13 •    Engineering  (logging,  road  construction) 
1^4-.    Forest  recreation 
15 •    Forest  entonology 

16.  Forest  wildlife  management 

17.  Watershed  management 

18.  Processing  \ 
19*    Forest  management  (specialist) 

20.  Scaling  and  grading 

21.  Forestry  aid 

22.  Foresters  (self-employed) 

a.  Tree  preservation 

b.  Cost  studies  of  forest  operations 

c.  Forest  management 

d.  Forest  protection 

e.  Surveying  and  mapping 

f .  Timber  valuation  and  appraisal 

g.  Timber  volume  and  quality  estimates  (cruising) 

h.  Reforestation 

Organizations  Employing  Forestry  Trained  Persons 

1.  U.S.  Forest  Service 

2.  State  forestry  and  conservation  departments 

3.  Tree  farms  and  nurseries 
h.  Industry 

a.  Lumber 

b .  Furniture 

c.  Pulp  and  paper 

5.  Public  and  private  institutions  (schools  and  colleges) 

6.  City  and  community  agencies 
Laboratory  Experiences 

1.  Class  visit  local  forest  or  park.    Ilalce  oral  and  written  report 

of  visit. 

2.  Class  visit  local  wood  using  industries.    Make  oral  and  written 

reports  of  visit. 
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TEACHING  OBJECTIVES 


Td  enable  students-- 

.  To  develop  an  inderstanding  of  the  opportunities  and  educational  needs 
for  occupations  in  forestry. 

.  To  develop  an  understnading  of  the  underlying  principles  of  plant  science 
and  soil  science  as  related  to  forestry. 

.  To  develop  an  understanding  of  the  scope  of  forestry  and  its  importance 
in  the  national  economj''. 

.  To  develop  an  understanding  of  tree  anatony  and  physiology. 

.  To  develop  reasonable  abilities  required  to  manage  a  forest  and  make 
forestry  measurements. 

.  To  develop  an.  understanding  of  forestry  products  and  their  uses. 

.  To  develop  reasonable  skills  needed  in  the  application  of  the  principles 
of  establishing,  managing,  harvesting  and  marketing  forestry  products. 

.  To  develop  a  consciousness  of  safety  and  desirable  safety  habits  in  all 
forestry  operations. 
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Sup:f;ested  Course  of  Study* 

Orientation  to  Forestry       an  Occupation    (Page  3  of  Bulletin) 

Botany  for  the  Forester    (Page  6  of  Bulletin) 

Tree  Identification    (Page  ?) 

Forest  Management    (Page  lO) 

Forest  Protection    (Page  12) 

Use  of  Forest  Lands    (Page  13) 

Public  and  Private  Forestry  Policies  and  Programs    (Page  ih) 


-^his  Course  of  Study  is  taken  in  part  from  the  Bulletin,  "The  Forestry 
Aide"  0E-&7011,    U.S.  Office  of  Education. 


EKLC 
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ORIEKTATION  TO  FOEiSTRY  AS  Au  OCCUPATION 


Qp.iectives 

To  orient  trainees  to  the  nature  and  scope  of  the  Forestry  Aide's 
work  a^d  to  provide  a  General  overview  of  the  knowledge  and  skills  trainees 
will  need  for  successful  employment. 

Course  Unit  Outline 

A.  Forests 

1.  Nature  and  charact,eristics 

2.  Uses  and  value  of— 


a. 

Lumber  and  wood  products 

b. 

Pulp  and  paper  products 

c . 

Plyv70od  and  veneer 

d. 

Chemical  products 

e . 

Food  and  medicinal  products 

f . 

Other  forest  products 

g- 

VJater  conservation  and  source 

of  supply 

h. 

Grazing 

i. 

Recreation 

0- 

Food  and  habitat  for  wildlife 

Ecthatics 

3.    Geographic  location  aiid  general 
character-istics  of  U.  S.  forests 

B.    Forest  management 

1.  Management  plans 

a.  Importance 

b.  Development  and  application 

2.  Tree  farms 

a.  Purpose  and  role 

b.  Importance 

3.  Reforestation  and  afforestation 

a.  Purposes 

b.  Techniques 


(1)  Direct  seeding  and  care  and  planting  of  seedlings 

(2)  Intermediate  cuttings  to  improve  forest  stand  and  to 
speed  growth  (improvement  cuttings,  weedings,  thinning, 
release  cuttings,  and  prunings) 

(3)  Harvesting  to  encourage  high-quality,  maximum,  contin- 
uing yields  pf  the  desired  species 


C.    Forest  protection 


1. 


Fire 
a.  I 
"b. 


Causes  and  detection 
Prevention  and  conti^ol 


2.  Insects 

3-    V/ildlife  and  livestock 
h.  Diseases 

5-    Harmful  natui^  phenomena 

a.  Wind 

b.  Snov7  and  ice 

c.  Landslides 

d.  Heat  and  drought 

e .  Lightning 

f .  V/eed  trees 

Work  of  the  Forestry  Aide 

1.  Scope  of  the  Work 

a.  Assist  supervisor  in  surveying  and  measuring 

(1)  Topographic  features  of  land  and  distances 

(2)  Tree  dimensions  and  species 

(3)  Boundaries 

b.  Assist  supervisor  in  conservation  activities 

(1)  Cone  collection 

(2)  Tree  planting 

(3)  Direct  seeding 
[k)  Seft^iling  care 

(5)  Tree  thinning,  pruning,  etc- 

(6)  Animal  pest,  insect,  and  disease  control 

(7)  Watershed  protection 

c.  Assist,  supervisor  in  enforcing  rules  and  regulations  per- 
taining to-- 

(1)  Camping 

(2)  Hunting 

(3)  Fishing 
{k)  Recreation 

(5)  Picnicking 

(6)  G- rasing 

d.  Assist  in  fire  prevention  and  control 

e.  Assist  in  marking  trees  for  harvest  or  removal 

2.  Organizations  which  employ  Forestry  Aides 

a.  U.S.  Forest  Service;  National  Park  Service 

b.  State  forestry  and  conservation  departments 

c.  Tree  farms  and  nurseries 

d.  Industi      manufacturers  of  lumber  and  wood  products,  furni- 
ture anv        tures,  pulp  and  paper  products 

e.  Public  aiid  private  institutions--school  and  colleges 

f .  City  and  community  agencies  and  bureaus — for  recreation 
areas,  parks,  woodlands,  and  conservation  areas 

3-    Employment  policies 

a.  Hours  of  work 

b .  Compensation 

c.  Social  Security  contributions 
Effective  human  relations 

1.    Nature  of  effective  human  relations 
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2.    ComDn  Ivanan  needs  or  desires 
a-  Respect 
b-  Security 

c.  RecD(3nition  and  achievement 

d.  Self-confidence  and  self-respect 

3'    Some  charact eristic  behaviors  when  connon  human  needs  are  not 
met 

k.    Some  implications  for  the  Forestry  Aide 

5*    Some  desirable  personal  qualities  to  cultivate 

a.  Courtesy 

b-  Reliability 

c.  Honesty 

d-  Conscientiousness 

e -  Dependability 

f.  Patience 

g.  Good  management  of  time,  money,  and  materials 

h.  Ability  to  cope  with  emercencies  and  unexpected  natural 
phenomena 


BCTAMY  FOE  THE  FORESTER 


Objective 

To  develop  competence  in  the  scierce  of  trees,  shrubs,  and  plants, 
especially  those  of  the  particular  geographical  area  in  which  the  trainees 
will  work  as  forestry  aides . 


Course  Unit  Outline 

A.  Dendrology 

1.  Taxonomy  of  woody  plants 

2.  Use  as  means  of  identification 

3.  Important  types  of  forest  trees  of  the  United  States 

a.  Geographic  distribution 

b .  Characteristics 
c-  Habitat 

B.  Tree  Physiology 

1.  Anatomy 

2 .  Growth 

3.  Reproduction 

k»    Adjustment  to  environment 

C.  Transpiration 

1.  Functions 

2.  Amounts  of  water  or  moisture 
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D.  Geology  and  forest  soils 

E.  Silviculture 


1.  Fores  w  {zro\rta 

2.  Thinning  aiid  cutting 

F.  Ecology 

1.  Soil  and  nutrients 

2.  Climate  and  seasons--veather  factors 

Surcf^ested  Laboratory  or  Field  Exercises' 

3..    Examine  and  identify  pa.rt-s  cT  numerous  forest  plants. 
2.    Visit  a  park  or  nursery- 

3-    Make  sketches  of  various  forest  plants  and  identify  their  parts- 


TREE  IBENTIFICAIION 


Objectives 

To  gain  a  general  knov;ledge  of  all  genera  of  trees  in  the  United  States; 
to  learn  to  identify  and  to  underr-tand  the  characteristics,  range,  uses, 
importance 3  and  habitat  of  all',  comnc.   species  in  the  particular  geo- 
graphic region  of  expected  einp].oyment- 

Course  Unit  Outline 

A.    Genuses  and  species 

1.  Pine  and  larch 

a.  Characteristics 

b.  Habitat 

c.  Major  coiiunercial  use 

2.  Fir,  hemlock,  and  spruce 

a.  Characteristics 

b.  Habitat 

c.  Major  commercial  use 

3.  Cedar 

a.  Characteristics 

b.  Habitat 

c.  Major  commercial  use 
k.    Sequoia,  redwood,  juniper 

a .  Characteristics 
b-  Habitat 

c.    Ifejor  commercial  use 
OaJc,  maple,  ash 

a.  Characteristics 

b .  Habitat 

c.  Major  commercial  use 

6.    Others  (according  to  local  grov/th) 
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B.    Specimens  and  Tjhoto^raphs 


Preparaoion 
2.  ExaninatiDH 

Surr^ested  Laboratory  or  Field  Scercises 

1.  Visit  a  forest  J  pari:,  voods,  and/or  nurserj 

2.  Draw  a  map  of  the  United  States,  iocatinc  the  various  forests. 
3-    Examine  the  layers  and  rings  of  a  cut  tree  trunk. 

Identify  trees  in  a  narked  forest  area  or  plot. 
5.    Collect  and  exanine  various  xvinds  of  tree  leaves. 


FOREST  MAllAGEIEirr 


Objective 

To  learn  the  basic  principles  of  forest  land  raanagement  and  the  appli- 
cation of  these  principles  to  the  establishment^  gro-^Tth,  protection, 
harvest,  and  utilization  of  the  products  of  the  forest  land- 

Course  Unit  Outline 

A.    Management  activities 

1 .  Planning 

a-    Forest  utilisation 

(1)  Tinber-stand  utilization 

(2)  Tree  harvesting 

(3)  MsLXinuin  production  and  use  of  timber 
(U)    VJateruhed  and  water  conservation 

(5)  Grazing  and  forage  for  livestock 

(6)  Food  supplies  for  animal  life 
b-    Forest  protection 

(1)  Excessive  use  of  lands --cutting,  overgrazing,  damage 
by  recreationists  and  wild  animals 

(2)  Destructive  agents — fire,  natural  phenomena,  insects, 
disease,  animals 

2.  Operations 

a-  Mensuration 

(1)  Inventory 

(2)  Computation  of  new  grov^h 

(3)  Estimate  of  timber  and  forest  products  yields 
(k)    Cutting  and  harvesting 

b.  Road  systems 

(1)  Constructi       r  new  roads  aud  '^r  \.j-i£ 

(2)  Maintenance  o'^  j  ::.ds,  paths,    .  rrails 

c .  Logging 

d.  Salvaging  dead  and  ci»  ased  timber 

e.  Timber  growing 
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f.  Soil  conser\  at-ion 

g.  vlater  conservatiDn 

h.  v.'ilcilife  protection 

i.  Fcracc  for  livestock 
J .    Recreation  areas 

3.  Administration 

a.  Interpretation  of  forestry  codes 

b.  Personnel  management 

(1)  Selection 

(2)  Training 

(3)  Assignnent 
(U)  Conpensation 

B.    Comercial  considerations 

1  -  Production 

2.  Supply  and  demand 

3.  Markets  and  marketability  of  products 
Finances  and  investments 

5.  Accounting 


SuRp:ested  Laboratory  or  Field  Exercises 

1*    Arrange  field  trips  to  observe^  e::anine^  and/or  participate  (in 
some  activities):    Scaling  on  the  pond  and/or  in  the  vroods 
Relationship  b<itween  tree  stands  and  the  environment 
Site  preparation^  tree  planting,  reproduction  surveys 
Thinning,  pruning,  and  sanitation  cuts 

2.    Visit  recreational  area  that  has  good  programs  and  facilities 


FOREST  r'^^urECTIOK 


Objectives 

To  provide  an  overview  of  the  agents  that  danag'*  or  destroy  forests 
and,  specifically,  to  teach  trainees  hov  to  identify  and  control  the  most 
harmful  of  those  agents. 

Course  Unit  Outline 

A.    Forest  Fires 

1.  Causes 

a.  Natural — lightning 

b.  Accidents  or  human  negligence 

(1)  Arson 

(2)  Cigarettes,  matches,  and  campfires 

(3)  Chimney  sparks,  oil  stoves,  Imbering  operations 
{k)    Burning  of  debris — wind-bloim  embers 

2.  Detection 

a-    Fixed  point  detection 
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b.  Ground  defection- -nobile  patrols 
c-    Aerial  defection 

Conbined  ground-air  detection 
3-    Prevention  and  control 

a.  Fire-fightinc  organization 
b-    Use  of  uater  and  chemjcals 

c.  Prescribed  or  control  burninc 
Slash  burninc 

e.  Maintenance  of  roads  and  access  routes 

f.  Use  of  fire  equipmer' 

g.  Use  of  radio,  tele"  visual  signals 

h.  Felling  snags 

i.  Aerial  reconnaissan*^^  and  chenical  bombing 
^.    Fire  prevention  programs 

a.  "Keep  Anerica  Green"  'pro[T,rziii 

b.  "Snoliey  Bear"  Campaign 

c.  Other  public  information  and  education  programs 
Insects 

Destructive  types 

a.  Characteristics 

b.  Syraptoms  of  damage 

c.  Identification 

d.  Regional  variations 
2 .  Control 

a.  InseCuicides 

(1)  Coranon  types 

(2)  Methods  of  use 

b.  Biological  control 

c.  Other  control  measures 

Diseases  ^ 

>' 

1.  Destructive  types 

a .  Characteristics 

b.  Symptoms  of  damage 

c .  ICentif ication 

d.  Regional  variations 

2 .  Control 

a.  Fungicides 

b.  Other  methods 

Wildlife  and  livestock 

1.    Destructive  types 

a.  Symptoms  of  damage 

b .  Identification 

c.  RegionaJ.  variations 

d.  Control  m^  ares 
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Gurrrest'sd  Laboratsr?/  or  yield  S::er:^seL; 

1-    Visit  labrra^sDi'icc  ir.  *.rV-ich  ir.sect  and  dic-iase  sp^^ cirnens 
ider.*:if  ied . 

2.    Field  exercises^-Suppress  small  forcG"  f jre-fightinj  equipment  rz'* 
various  typec 

3-    Observe  the  f  ire-'-dezectior,  net-:or*:  and  h  -  it  \ror]\.z , 
U.    VThere  possible,  vie  it  a  burned- over  area  or  plot. 


USE  OF  FOREST  LAIIDS 


0:  "'C^ive 

To  provide  tho  trainee  '.rith  knowledge  of  the  many  products  and  re^oivj^ccz 
of  forest  lands  anl  an  understanding  of  the  principles  and  practices  of 
•'Multiply  Use''  forest  land  uanagernent . 

Course  Unit  Outline 

A-    Forestry  research 

1.  Role  of  industry 

2.  Role  of  Federal  and  Stata  Govcrments 
B-    Forest  products 

1'  LuLiber 

2.  Pulp  ood 

3.  Chenical  and  fuel  vroov 

U.    Turpentine,  resin,  rosin  vrood  tar,  rosin  oils,  pitth 
5-     Other  products 

a.  Maple  syrup  and  sugar 

b.  Medicinal  roots,  bar::s,  and  hez^bs 

c.  Decorations--huckleberry  branches,  fern  fronds,  everGreen 
branches,  pine  cones,  holly,  Christmas  trees,  mistletoe 

C-    VJater  conservation 

1 .  Humidity 

2 .  Precipitation 
3-  Evaporation 
U.  Soil  noisture 

5.  Erosion  and  floods 

6.  VJatersh'-^d  nanagenent 

D.    Range  nanagenent 

1.  Advantages 

a.  To  ranchers  vnd  stoclonen 

b.  To  forect  x.vids 
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1-    Fractices  o-.i  proc^cns 

2.    Relations:. bo w'.;ecr,  forester  and  ;;ildli:e  narxager 
3-  Advan-.a^jes 

a-    To  the  fur  industry 

b-    To  cauesnen  (aninal,  fo'.rl,  fish) 

c.  To  sportsnen 

F.    Recreation  arean 

1.  Adninistration 

a.  Private  lands 

b.  Municipal  and  county  par'.:c 
c  Sti^te  lands 

d.  Federal  lands 

2.  Uses 

a.  Picniching  and  canping 

b.  Huntinc  and  fishing 

c.  Other  recreational  activities--s]:i  courses,  etc. 
Supif^ested  Laboratory  or  Field  Exercises 

1.  Visit  a  Ga\mll  and  a  tree-fellinc  area. 

2.  Visit  a  caiae  preserve. 
3-  Visit  a  sugar  gro ve- 
il. Visit  a  lumber  yard. 

PUBLIC  AITD  PRmTE  FORESTRY  POLICIES  AI©  PROGRAI^ 

Objective 

To  acquire  linouledge  of  Federal  and  State  forestry  tjolicies,  public 
and  private  forestry  responsibilities ,  and  past  and  present  p^^grario 
ained  at  improving  forest  administration  in  general - 

Course  Unit  Outline 

A.    Federal  responsibilities 

1.  Forest  Service ,  Department  of  Agriculture 

a.  Manages  Nation's  forest  lands 

b.  Maintains  experimental  research  stations 

c    Cooperates  v/ith  States  in  forest  protection  and  reforestation 

2.  Soil  Conser-zation  Service,  Department  of  Agriculture 

a.  Develops  c:^*°^rvation  methods  and  techniques 

b.  Advises  on  conservation  problems  and  policies 

3.  National  Parh  Service,  Department  of  the  Interior 

a.  Advises  on  preserving  pari:  lands  in  natural  state 

b.  Provides  staffs  for  national  parks 

c.  Maintains  national  monurnentc 
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b.    Acvi-uire  a::d  rianage  Sta';:e  forests 

Direct  rrr^Drestation  of  S^ato  r.di. 
d.    Conduce:  p-^blic  infomatxDn  anc  education  procrsns 

Cooperate  ^^ith  private  rr.mers  and  Federal  Covernn-::r.i.  in 

forest  ra:ia(je3:::ent  ar^d  rcsea'r:::h 

C.  ?riva::e  forestry  activities 

1.    Arnericar.  Forestry  Association 

a-    Conducts  national  research  and  infomation  proG-2Lr.s 
b.    Promotes  and  encourages  inprovenent  in  use  of  forests 

2^    American  Fo;^est  Product:^  Industries,  Inc. 

a-    Cricinatec  national  nro^rans  of  information  and  education 
b.    Coorcinates  national  '^Keep  Anerica  Green"  fire-prevention 
prorrar.:s 

c    Coordincteo  Aicerican  Tree  Far.-  Systec? 
3'    School  and  Future  Famers  of  Anerica  forests 
h.    *'Busy  Acres"  program 

5-    Forestry  canps  and  experimental  stations 
6.    U-H  Clubs 

?.    Fam  and  civic  organizations 

D.  Forestry  le:;:islation 

1.  Need 

a.  Protect  forest  lands 

b.  Guarantee  best  usace  of  land 

c.  Renew  har^/ested  and  devastated  areas 

2.  The  V/eehs  Lav;s  of  1911 

a-    Keystone  of  interstate  and  Federal-State  cooperation  in 
the  protectioa^  of  -^-ratersheds  of  navigable  streams 

b.    Authorized  appropriation  of  funds  for  the  purchase  of 
forest  lands  at  the  head^raters  of  navigable  streams 
3«    National  Pari:  Service  establishment  act  of  I9I6- -authorized 

full-time  supervisory  and  protective  responsibility  for  national 

parK? 

McNary-McSweeney  Act  of  1923- -authorized  Federal  appropriations 
for  nationwide  forestry  research 
5«    Civilian  Conservation  Corps  establishment  act  of  1933" "author- 
ized appropriations  for  forestation,  fire  control,  and  research 

6.  Cooperative  Forest  Management  Act  of  1956 

a-    Authorized  appropriations  for  reforestation 
b-    Approved  encouragement  of  private  services  to  tir^  Brland 
owners 

7.  State  and  local  lavs 
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Careers  in  FDHZSTBY  ^ 
Porect  Service 

HiscellanecuS  Publicat i::r.  IIo.  2^;-^ 
United  States  Department  zi  Agriculture 

Conquest  of  the  Land  Through  7,000  Years 
Agriculture  Ir.fomation  Bulletin  lo.  99 
U.  S.  Department  cf  Agriculture 
Sc  _  Conservation  Service 

Forests  in  Utah 

U.  S.  Forest  Service  Resource  Bull»^tin  ET-h 

Grove r  A.  Choate 

Division  of  Fr^rest  Econonics 

and  Recreation  Hesesrch 

Forest  Recreation  for  Profit 
U.  S.  Department  of  Agriculture 
Forest  Service 

Agriculture  Information  Bulletin  No.  266 

Forest  Service  Filns  I967 

U.  S.  Department  of  Agileulture 

Forest  Service 

Indicators  of  Condition  and  Trend  on 

High  Range-Watersheds  of  the 

Intennountain  Region 

Agriculture  Handbook  No.  19 

U.  S.  Department  of  Agriculture 

Forest  Service 

The  Ini^ermountain  Region's  Timber  Story 
The  U.  S.  Department  of  i\^riculture 
Forest  Servj 
Internountam  Region 
1963 

Mountain  V/ater 
InterLiountain  Region 
Forest  Service 

U.  S.  Department  of  Agriculture 
I96U 

Outdoor  Recreation  in  the  National  Forests 
Forest  Service 

U.S.  Department  of  Agriculture 
Agriculture  Information  Bulletin  jOI 
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SAFETY    IN    INfUS^i^  Y  T    iMSTRUCTOR  GJTLI  \?  — 
CONSTRUCTION  SAFETY,   PILE   DRIVING  AND 
CCFFtPuAMS. 

i:*  ijr  L  AU   ur   Lm  o^--.    ST  A\lj  A-(  uS    i  Out  )  f       Ab H  I  Nl>T  uN  f 
J  •  C  • 

'^•F    AVAlLAdLt    r>4    VT-E^<iC  bET, 

PUB   UATh   •  tl  65P. 

DtScivIPTGKb   -   LC^STf^U..^  iON  (PrvJCESS); 
^C  J^- \I  CULU'^   oulJES;    *'/.ITS  OF    STUDY  (SUBJECT 
FIELJS);    ^TkADE   ANu    ImjjSTRIAL  EDUCATION; 
ACULT   VOCATIONAL   ELUCATIC'N;  TRAlNlNb 
TECHNlgUES;    CHARTS;    -SAFETY  EDUCATION; 
iNUUSThilAL   TaAINING;    CGNSTRUCTIQN  IND'USTKY; 
SAFETY;   *L)PEKATINb  ENGINEERING;  GOVERNMENT 
PUbLICATIGNS 

lUtNTIFItkS  •   PILE  DRIVING;   CJFFEROAMS;  SHEET 
PILING;   EDUCATIONAL    AwARtNESS;  ATTITUDES 
APPf- t^CI  AT  IONS  ;    CAREER  AwARENESS 

AB;>1RACT  -  THIS   BASIC   TEACHING   OUTLINE   FOR  A 
COURSE   IN  CGNSTkUCTIJN   SAFcTY,    PILE  DRIVING, 
AND  COFFERDAMS   CONTAINS   SUGGESTIONS  FOR 
SAFETY   TRAINING   TECHNUUr'S,    24  CHARTSf 
DESCHIPTIGNS   OF   SAFETY   ENGINEER  ING 
PROCEDURESf    AND   IHKEE   SEPARATE  CURRICULUM 
OUTLINES    IN   A   2-COLUMN   FORMAT   COVERING  PILE 
DRIVING,    SHEET   PILING,   AND  COFFERDAMS. 
DEVELOPED   l"A   THE  OFFICE   OF  OCCUPATIONAL 
SAFETY,   THIS   CURRICULUM   GUIDE    INCLUDES  THE 
SCOPE  AND   PURPOSE  OF   EACH  INSTRUCTI CNAL  UNIT* 
(  AG) 
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SAFETY  IN  INqUSTRV 

INSTRUCTOR  OUTLINE 


loile  driving 


c  dV/- APARTMENT  OF  LABOR 
vWirtz,  Secretary 

OF  LABOR  STANDARDS 
Nelson  M.   Bortz,  Director 


SAFETY  TRAINING  TECHNIQUES 


It  is  of  utmost  importance  that  the  instructor  become  acquainted 
with  some  of  the  basic  training  techniques  in  order  to  better  prepare 
himself  to  conduct  the  course  successfully. 

Planning 

1.  The  instructor  should  have  such  visual  aids  as  are  pertinent  io 
the  subject  matter  of  the  course.  These  should  be  set  up  in  proper 
sequence.  An  indication  or  note  on  the  instructor's  outline  could  be 
very  helpful  as  a  guide  that  a  particular  visual  aid  should  be  used. 

2.  The  course  outline  as  well  as  the  handout  material  and  the 
visual  aids  should  be  checked  at  regular  intervals.  This  should  be 
done  by  the  instructor  in  order  to  revise,  improve,  and  modernize 
the  course  presentation.  The  material  should  also  be  checked  to  make 
sure  that  it  conforms  with  policies  of  labor  and  management  in  the 
area  where  it  will  be  presented. 

3.  The  instructor's  outline  should  be  adapted  by  him  to  his  par- 
ticular method  of  presentation,  keeping  in  mind  that  this  is  a  dis- 
cussion conference  type  of  session. 

4.  The  instructor  would  do  well  to  get  an  advance  list  of  the 
students  who  will  participate  and  their  positions  and  backgrounds. 
A  study  of  such  information  could  be  very  helpful  to  the  instructor 
when  he  faces  his  class. 

Preparation  of  Classroom 

Many  conferences  and  courses  have  failed  simply  because  no 
preparation  was  made  for  the  classroom  facilities. 

1.  The  classroom  should  be  located  in  an  area  where  there  is 
the  least  amount  of  noise  or  distraction. 

2.  Good  ventilation,  lighting,  and  sufficient  room  are  important 
aspects  to  consider. 

3.  The  seating  arrangement  and  seats  should  be  comfortable  as 
well  as  informal.  A  round-table  seating  arrangement  is  the  most  ef- 
fective for  discussion-conference  sessions. 

4.  The  room  shoiiy  be  equipped  with  a  good  blackboard,  suffi- 
cient chalk,  and  a  clean  eraser.  A  stand  should  be  available  for 
mounting  the  charts  and  visual  aids  to  be  used  during  the  confer- 
ence. A  35-mm.  slide  projector  should  be  available. 

Ill 


Teaching 

1.  An  official  of  the  organization  should  open  the  first  session 
with  a  statement  regarding  the  general  objectives  of  tlie  course.  He 
then  should  introduce  the  instructor  to  give  him  the  proper  prestige 
in  relation  to  ihe  group  he  will  teach. 

2.  At  the  first  session,  the  instructor  sluuild  open  with  an  ex- 
planation of  the  course  objectives  and  it'?  method  of  presentation. 
At  this  time,  he  should  draw  upon  his  experiences  to  relate  an  illus- 
trative incident  that  will  bring  him  in  closer  relationship  with  the 
group,  and  at  the  same  time,  enable  hir^i  to  introduce  the  theme  of 
the  first  session. 

3.  The  course  should  be  presented  by  employing  the  discussion- 
conference  method. 

4.  The  instructor  should  have  the  class  follow  a  predetermined 
schedule  and  maintain  order  at  all  times.  Only  one  participant  should 
be  permitted  to  give  his  viewpoint  at  a  time.  The  instructor  should 
keep  the  class  discussion  within  the  subject  matter  as  contained  in 
the  instructor's  outline. 

5.  If  possible,  an  official  should  be  asked  to  speak  at  the  termi- 
nation of  the  course. 

Tips  for  Instructors 

Learning  is  actually  the  acquisition  of  new  ideas,  abilities,  and 
skills  acquired  through  the  senses  of  hearing,  seeing,  and  feeling  by 
touch. 

1.  New  ideas  are  conveyed  through  the  presentation  of  knowl- 
edge, and  thought  is  stimulated  through  the  student's  sense  of  hearing. 

Abilities  and  skills  are  presented  through  the  media  of  telling, 
demonstrating,  and  having  students  demonstrate  under  the  super- 
vision of  the  instructor.  Students  acquire  abilities  and  skills  via  the 
sense  of  hearing,  seeing,  and  feeling  by  touch. 

2.  An  important  aspect  of  teaching  is  to  remember  that  the  stu- 
dent absorbs  more  when  he  participates  in  a  discussion.  The  instruc- 
tor therefore  strives  to  get  100-percent  class  participation. 

3.  The  instructor  should  become  aware  of  outstanding  charac- 
teristics of  his  students.  This  could  be  very  helpful  when  leading 
discussions.  For  example: 

A.  Some  may  be  more  mature. 

B.  Some  may  have  a  knowledge  of  safety. 

C.  Some  may  have  actual  experience  to  draw  on  in  the  dis- 
cussion. 

D.  Some  may  have  a  faster  learning  speed  than  others. 

E.  Some  may  be  *'stallers"  who  can  slow  down  the  discussion. 

IV 
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F.  Others  may  be  aggressive  and  want  lo  monopolize  the* 
disiMission. 

G.  There  may  be  a  "know-it-all  *  in  the  group  who  mu>i  he 
properly  eoulrolled. 

H.  Some  njay  be  eoiistant  laleeomers  who  ask  questions  about 
previous  <Hseussions  and  delay  the  rlass. 

4.  The  teaehing  proeess  consists  of: 

A.  Telling — this  means  giving  baekground  information  to  in- 
t  rod  nee  a  snbjerl. 

B.  Showing — a  demonstration  of  some  equip nietit  pertaining 
to  the  subjeet  to  be  diseussed  is  very  impressive, 

C.  Illustrating — using  eharls,  blaekboard.  slides,  or  films  are 
very  helpful  to  highlight  speeifie  |)oints  in  the  diseussion. 

D.  Diseussion  eonferenee — the  partieipation  of  the  studeiUs 
in  formulating  their  thinking  about  the  subjert  un<Ier 
diseussion  is  fundamental  to  getting  the  most  out  of  the 
session. 

E.  Conclusions  — the  instructor's  summation  of  the  session 
should  knit  together  the  points  diseussed  during  the  ses- 
sion, and  should  include  other  important  details  that  may 
have  been  overlooked  by  the  group. 

F.  Questions— during  the  session,  the  instructor  should  use 
questions  to  stimulate  diseu.ssion,  and  also  to  help  hring 
the  discussion  back  to  the  subject  matter  if  it  has  f^trayed. 

Guest  Instructors 

It  is  necessary  that  the  instructor  be  granted  full  responsibility 
for  conduct  of  the  class;  at  times,  however,  he  may  wish  to  call  in 
an  expert  in  a  particular  field  as  a  guest  instructor  (or  lecturer).  In 
such  event,  it  is  essential  that  the  instructor  maintain  control  of  the 
course. 

The  instructor  must  tie  in  the  work  of  the  guest  instructor  with 
the  balance  of  the  course;  he  must  outline  the  phase  of  the  subject 
to  be  covered  by  the  guest  and  satisfy  himself  that  the  guest  limits 
himself  to  the  field  as  outlined;  he  should  summarize  the  guest^s 
contribution,  pointing  out  its  relative  importance  in  the  field  of  ac- 
cident prevention.  While  the  use  of  a  few  guest  instructors  (properly 
utilized)  can  add  to  the  effectiveness  of  the  course,  a  series  of  ^'lec- 
turers" whose  topics  are  not  correlated  will  inevitably  result  in 
confusion. 

It  is  recommended  that  ^'guest  experts''  be  used  only  for  sup- 
plementary  training,  and  not  to  replace  even  part  of  this  course 
which  should  be  taught  by  one  instructor. 
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Piledrii  ing 


SCOPE  AM) 
PIRPOSE 


piling  at  <mm*  tinir  or  annflu^r. 

Tliis  c  oiirsr.  a  study  in  safrly  rnginrrring  [> rut-rrlii ro.  <lral- 
with  tli«'  prohlrnis  of  fabriralion«  transportation,  and  installa- 
tion of  pilrs. 

Tlte  saf«*^y  r^^:)nlntt"n<^alion^  and  principles  arr  not  int<*ndrd 
to  l)f  sprrifiration?.. 

This  ronrst"  is  intended  to  rover  the  hasie  recpii  renient>  af 
safety,  and  should  be  (M>nsidered  as  niinininni  standards  or 
recommendations  Hexihh-  enongh  to  afford  a  iiniforn?  and 
adequate  degree  of  safety  when  applied  to  tlie  several  type> 
of  piles  and  the  methods  used  in  their  installation. 


INSTRUCTOR'S  NOTK:  Sheet  piling  is  nieniioned 
briefly  here  but  i>  t*overr<l  in  tlir  s«M-on<l  s«M'lioii 
of  this  outline. 


THE  PROBLEM 


Piledriving  is  a  dangerons  operation. 

Altliongh,  only  a  small  pereeniage  of  those  employed  in  eon- 
strnetion  work  are  engaged  in  piledriving.  the  high  aeeident 
and  injury  rates  make  it  a  fertile  field  Uir  preventive  efforts. 


INSTRUCTOR'S  NOTE:  I3i.«ouss  ili*-  latest  avail- 
able frequeney  and  severity  rates  here. 


Types  of  Injury 


Many  poi^sibilitics  for  serious  injnries  arc  prodnee<l  by  the 
environmental  eonditions  and  work  methods. 

The  three  leading  injnry  eanscs  are: 
L  Falls. 

2.  Strnck  by. 

3.  Caught  in  or  between. 
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WUXT  PILI\(;  IS 
Drfinition  and 


Pilin;:  n-frr-  U*  -iipporl  iM-ani-.  -lal»-.  or  rulniiinv  ^%4mmL 
roin  n-t*-.  or  -trrl  plan-d  in  -oil  for  ihr  jMir}»o-r  of  tran-- 

iiiitlinr  a  loail  lliroMt:li  uatrr  or  strata  putir  hrariiii:  rapa« - 
il\  to  a  vlraliiiu  of  a<l<-<j iiati-  iM-ariiii:  rapa*  in. 

Piliii^r  ina\  traii-niil  a  load  downward  or  lalrralK  aini.  in 
>oiiir  ra.^rr-.  may  am  lior  an  upward  pnll. 

Tlir  lraii>frr  of  ilir  loa<l  by  llu-  piliiij;  to  Xhr  In^arini:  r-oil  ina\ 
Ih'  \}\  soil  friction,  i-nd  hrariiiji.  or  holli. 


Chart  1 


USE  OF  PILES 


Chart  1  illustrates  how  piling  must  he  designed  to  resist 
lateral  effects  (such  as  earthquakes),  as  well  as  vertical  loading. 

Piling  may  be  used  to  resi.«l  vertical,  inclined,  or  horizcuilal 
loads.  Vertical  use  is  the  more  common  application. 
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\Vrli<al  application  may   hr  to  rilluT  hoariiiii  <>r  t<Mi-i«Mi  tup- 
lift)   load-.    W  iu'ii    liorizoiital    loadin<:   i-   a|i|»rpMl   to  Nrrliral 
j)ile-.  anrhon'd  tieba<  k:-  or  baltt'r  pile:-  nia\  br  !Hr«'>rary  to 
romhat  tin*  latrral  forcr^. 

hi*x\   lateral   loa^iiiiir   i>    not    r*  >i-l<Ml    proprrK .  proi:n*v-i\ 
l)«'ndin<r  and  ultimate  failur*'  of  ilit'  pilin*:  t  an  orrur. 


ANGULAR  INSTALLATION  OF  PILING 


Chart  2 


SUBSURFAiJE 
EXPLORATION 


Chart  2  illustrates  angular  piling  installation  through  niatt-rial 
such  as  swampy  soil  to  firm  underlying  sand.  Designed  to  re- 
sist appreciable  horizontal  and  vertical  thrusts. 

Subsurface  conditions  determine  what  type  of  piling  should 
be  used. 
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Chart  3 


PILE  FOUNDATIONS 


Chart  3  illustrates  penetration  of  alternaiive  layers  of  weak 
and  dense  soils  to  reach  sound  bearing  material. 

The  purpose  of  a  pile  foundation  is  for  transmitting  the  load 
to  the  soil  without  detrimenla?  settlement  of  the  structure. 

The  bearing  capacity  of  the  pile  foundation  depends  upon: 

1.  The  material  strength  of  the  individual  pile. 

2.  The  load-oariying  capacity  of  the  soil  into  which  the 
piles  are  installed. 
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TYPES  OF  PILING 


Timber  Piles 


Concrete  Piles 


Precast  Piles 


Pile  ria?^^ifiratioii>  are:  tiiiiher.  steel,  ronerete.  and  roiiijM»itr. 


A  timber  pile  i>  a  di iiie;isi<.n  tiiiilMT.  haviiii:  the  iiatiir;fll  laj>er 
of  a  Iree. 

It  shouKl  be  made  of  rather  ibm>e  >\  oo<L  -ueh  a>  >oiilht»rii 
pine.  Dou^rlas  fir.  >priiee.  or  variou>  hardwoodj^. 

It  is  reasonably  litsht  for  its  strength  and  i^  ea>ily  handltMl. 

Timber  piles  are  generally  used  fs  r  relatively  light  axial  and 
lateral  loads,  and  nhere  foundation  eonditions  indieate  thry 
will  not  be  damaged  by  driving. 

Where  they  are  eontinuously  submerged  (as  wlien  rut  off  be- 
h)v\  the  ground-water  level),  timber  piles  ran  remain  indefinitely. 

Where  they  are  not  eontinuously  submerged  or  when  exposed 
to  attack  by  marine  borers  or  termites,  they  should  be  eheni- 
icallv  treated. 


The  two  types  of  eonerete  piles — preeast  and  east-in-plaee  — 
are  immune  to  attaek  by  most  marine  borers  and  termites, 
are  more  fire  resistant,  and  can  earry  a  larger  loan  tlian  wood 
piles. 

Protruding  sections  of  eonerete  piles  are  snbjert  to  weather- 
ing action  the  same  as  other  types  of  eonerete  structures. 

Deterioration  is  caused  by  the  abrasive  action  of  sand,  ice, 
debris,  waves,  and  spray,  and  in  salt  water,  by  alternate  wet- 
ting and  drying  between  low  tide  and  the  spray  line.  Evapo- 
ration leaves  crystalline  deposits  in  the  cracks,  which  expand 
and  spall  the  concrete. 

In  cold  climates,  the  severe  action  of  freezing  and  thawing 
also  takes  its  toll. 

Imbedded  concrete  piling  is  considered  permanent  unless  the 
ground  water  or  soil  contains  destructive  elements. 


Because  of  their  weighty  precast  concrete  piles  lend  themselves 
well  to  water  jetting  installations. 
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Ca«t-iii-Plaoe  Piles 


Composite  Piles 


Sheet  Piles 


Wood  Piles 


Disa(hantajr«\s  of  prrrast  pih^s  an^:  xlic  spacr  nNjiiircMl  for 
riiaiuifarturiiiir  aiul  storafzo.  time  for  (UJlliii«r.  and  liravy  rqu'ip- 
merit  lUM'cssarv  for  liaiidlin^!:  and  (Iriviu^i  llirriK 

Additional  o{)erations  are  neeessarv  when  iwr  too  lon<r 

or  too  short. 


A  cast-in-placo  pile  is  formed  by  di^^in^  a  hole  and  fillin<r  it 
with  concrete. 

The  shell  type  consists  of  steel  heavy  enongh  to  he  driven 
without  a  mandrel,  or  a  light  steel  shell  driven  with  a  man- 
drel  which  is  removed  after  driving. 

The  shell  (form)  is  filled  with  concrete  and  left  in  place. 

The  shelldess  (uncased)  type  is  made  by  driving  a  inandr<d 
which  is  removed  before  the  concrete  is  poured. 

Efficiency  and  safety  advantages  of  using  cast-in-place  piles 


are: 


1.  Cntting-off  and  building-up  to  meet  recjuired  lengths  (as 
with  precast  piles)  is  not  necessary. 

2.  Storage  space  is  not  a  problem. 

3.  Special  handling  equipment  is  not  necessary. 

4.  Possible  damage  or  injuries  from  handling  is  eliminated. 

5.  The  ha-Jiards  of  driving  brittle  piles  are  eliminated. 


Composite  piles  may  he  in  several  forms;  for  exaniple- 

1.  Timber  piling  below  the  permanent  water  table  level, 
where  decay  is  not  a  problem,  with  cast-in-place  concrete 
piling  used  for  the  upper  part  of  the  pile  structure. 

2.  Steel  piling  in  the  lower  part,  with  a  concrete  upper 
section. 


Sheet  piles  may  be  made  of  concrete,  steel,  or  wood. 


Wood  sheet  piles  are  used  primarily  on  cutoff  walls  or  for 
handling  light  loads. 

Where  watertightness  is  not  a  factor,  single  or  double  planks 
may  be  used. 
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WIhm'o   watcrlighliH^ss   or   iuhhtjonal  slrenglb 
l(ni^ue-aii<l-»ir()ovc    or    Wakrfirld    sluM^lin»i  sli<> 
(Wakrlich!  shorting  (M)iisisls  of  [\\vco  planks  nailt  n  i<»::rnuM- 
with    \Ur   ionirv   phink   prolnujinjr   to   create   a  tonjrue-ainh 
gr(U)ve  joint.) 

Steel  Piles 

The  nn)st  coinnion  sheet  piles  are  nuule  of  steel. 

The  a<lvanta<res  of  steel  oyer  wood  and  (concrete  are  its  sim- 
plicity,  strenjrth,   salvajre   val ne.   and   economy    when   doin <r 
lu^tivv  'W<)rk. 

Concrete  Sheet 
Piles 

Con<!rete  sheet  pih\s  are  reinfo'ced  pre<  asJ  units,  with  toiijino 
and-groove  interlocking  joints. 

Gronting   interhxking  joints   is   iisnally   ne<essary   for  water- 
tightness. 

Bottonjs  are  usually  beveled  to  force  ea<di  sheet  toward  th<^ 
adjacent  pile  as  it  is  being  driven. 

Determining  the 
Type  of  Pile 

Tlie  safety  of  the  worker,  and  elfieiency  of  the  operation, 
and  the  effectiveness  of  the  end  residt  are  all  dependent  to 
some  degree  upon  the  selection  of  the  best  type  of  pile  for 
any  given  situation. 

The  question  of  the  best  pile  to  use  is  not  only  tliat  of  mate- 
rial, length,  size,  loading  capacity,  etc. 

Selection  is  also  predicated  upon  the  purpose  to  be  served  by 
the  pile,  whether  it  is  to  be  permanent  or  temporary,  soil 
and  ground  material  conditions,  ground  water*  level  problems, 
friction  which  will  be  encountered,  the  length  needed,  the 
loads  and   pressures   it  will   be   required   to   meet,  driving 
stresses,  and  ready  availability  of  the  type  of  pile  desired  to 
meet  these  needs. 
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DRIVING  PRESTRESSED 
BATTER  PILE 


Chart  4 


Batter  and 
Fender  Piles 


Chart  4  illustrates  the  driving  of  a  prestressed  concrete  batter 
pile. 

BATTER  (leaning)  piles  (also  called  ''brace  piling'")  are  used 
to  carry  substantial  lateral  loads  where  the  foundation  mate- 
rial does  not  provide  sufficienic  resistance  to  lateral  force  ap- 
plied to  vertical  piles.  Batter  piles  are  also  used  in  a  com- 
pressible foundation  to  distribute  the  vertical  loading  over  a 
wider  area» 
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FENDER  j)il<\s  art*  ii.-(mI  to  prcvriit  \v<»ar  and  al)sorl)  shock: 
for  exaiuplr.  frny  .slij)  oiitraii<*es. 


PENETRATION  OF  MISCELLANEOUS  DEBRIS 

Chart  5 


BEARING  CAPACITY 


Chart  5  is  an  illustration  of  penetration  of  soil  material  con- 
taining miscellaneous  debris. 

Bearing  capacity  is  a  load  that  can  be  sustained  by  a  pile 
foundation  without  producing  enough  settling — initial  or  pro- 
gressive—to damage  the  structure  or  interfere  with  its  use. 

The  load  of  a  pile  is  transferred  to  the  soil  by  either  end  bear- 
ing or  friction  along  the  length  of  the  imbedded  portion  of 
the  pile,  or  both.  Therefore,  the  load-bearing  capacity  of  the 
soil  must  be  determined  before  any  decision  can  be  made  as 
to  which  of  these  transfer  mechanisms  will  prevail,  and  to 
what  extent. 
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PILE  I)  AM  AG  K 

DaiiKijjo  to   pilos   iiu<y   rosiill   in   only   an   r<N>n<)iui<'  loss,  hut 
eimiMislaiH'os.   <-<>ii<liii<)ns.   or   ads   which   causi*   (lania«:<'  to 
pil<*s  ran.  inul  ol'lrn  do.  (»ans<»  ar<  i(lriils  ami  injuries. 

Any  sudden  rhaii^o  in      •  "uutM-  hlows.  iinlrss  a<'roiiiitrd  fi,r 
by  horinfi  d  '       '      '  '           i vosli<i:alrd.  A  pile  may  s<MMn  to 
he  penelrati.  ,           n  ai  i...iiiy  it  is  hein^r  enished. 

Overdriving 

When  driving  piles  into  roek  or  hardpan.  or  soils  compara- 
tively hard  to  penetrate,  eare  should  h(*  taken  to  halt  drivin*^ 
if  damage  starts  to  oeeiir. 

Bending 

If  penetration   per   hlow   decreases,   this   is  an   indication  of 
trouble. 

If  ihe  pile  departs  from  vertical  because  of  its  shape  or  he- 
cause  of  the  soil,  efforts  to  bend  it  hack  may  place  dcstrin- 
tive  initial  stress  upon  it. 

It  is  important  to  n.se  STRAIGHT  piles. 

It  is  important  to  START  piles  correctly. 

Obstructions 

Obstructions  niay  exist  below  ground  surface,  such  as  buried 
timbers,  masonry,  boulders,  ur  other  materials  or  conditions. 

Explorations  or  studies  of  old  plans  should  be  made  to  dis- 
close, as  far  in  advance  as  practical,  the  existence  of  such 
conditions. 

If  an  obstruction  is  encountered: 
It  may  be  removed. 

The  pile  (particularly  a  steel  pile)  may  be  driven  through  it. 
The  obstruction  may  be  forced  out  of  the  way. 
It  may  be  necessary  to  relocate  the  pile. 

■  —     —  =^=3= 
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EQUIPMENT. 
METHODS,  /VND 
OPERATING 
HAZARDS 


Drophanimers 


Tliore  arr  five  hasi<      |>**s  of  piledri vrrs: 

1.  Drophaiiinit^r. 

2.  Sleain  or  air  hamnuM-. 

3.  Diest-  lianinier. 

4.  Hydraulic  haniiiicr  or  driver. 

5.  Sonir  or  vibratory  driver. 


The  drophaniiner  is  raised  in  an    v-lranie  by  a  hoisl  line  run- 
ning over  a  sheave  at  the  lop  of  the  frame. 

It  is  released  by  a  trip  and  falls  freely,  or  it  may  he  released 
by  loosening  the  friction  band  on  the  hoisting  drum. 

Drophammers  are  rarely  used  in  modern  piledriving;  they 
are  used  mostly  in  isolated  work  on  lightly  loaded  piles, 
since  heavily  loaded  piles  require  a  ram  effect,  which  the 
drophammer  cannot  provide. 

The  automatic  release  should  be  inspected  on  every  shift. 
Perfect  alinement  must  be  maintained  to  prevent  accidental 
release. 

The  fit  of  the  hammer,  in  the  leads,  should  be  checked 
regularly. 

Leads  should  be  kept  well  greased. 

The  hammer  and  leads  should  be  kept  free  of  burrs  or  other 
projections. 

The  hammer  line  should  be  checked  on  every  shift,  and  re- 
placed when  necessary. 

Hammer  lines  should  have  no  splices. 

When  the  equipment  is  being  moved  or  the  hammer  is  not 
in  use,  a  cleat  or  timber  support  should  hold  the  hammer  in 
place  at  the  bottom  of  the  cleats. 
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Steam  and  Com- 
pressed Air 
Ham  me  IS 


STEAM  POWERED 
PILE  DRIVER 


Chart  6 


The  original  steam  hammer  (a  single-action  type)  wa.  deveT 
oped  about  1900;  it  was  the  first  n^eaningfulTdvance  mud 
in  piledriv.ng  since  its  inception  thousands  of  years  ago. 

JucedtTr"'  eliminated  the  uncertainty  of  the  energy  pro- 

rtralVeTr^ng'pr ^  '  ^^^"^^  ^  - 

^ot^:rmhlato"t7:^^  '  --'e- 
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SINGLE-ACTION  HAMMER 


Chart  7 

Chart  7  is  an  illustration  of  a  single-action  hammer. 

1.  Single-action  hammer. 

Steam  or  air  pressure  is  used  on  the  underside  of  the 
weight  to  raise  it.  The  piston  is  then  allowed  to  fall  free. 

Although  much  faster  than  the  drophammer,  it  has  a  low 
striking  velocity. 
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DOUBLE-ACTION  HAMMER 


Chart  8 

Chart  8  illustrates  a  double-action  hammer 
2.  Double-action  hammer: 

The  rani  is  raised  hy  power,  as  with  the  single-ariion 
type,  hut  it  i>  also  powered  downward  by  slearn  or  air 
pressure.  This  type  is  faster  than  the  siiigle-aelioii  driver. 

The  pressure  at  the  top  of  tht-  stroke,  while  forcing  tli<^ 
ram  downward,  also  tends  io  f^*^  the  harramer  housing  off 
the  top  of  the  pile.  Thr  i  sing  mu>u  therefore,  b,^ 
he;  \y  rMU)ugh  to  prevent  its  i     ving  ihr  pile  head. 
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(loiiihiiiatiou  type: 

T^his  iVpc  iiivolvrs  llir  couihiiiat ion  of  <iravil\   plus  siraiii 
or  air  prrssiiro. 

Hydraiilirs  have  also  Uvvu  a^iapird  to  Moans  or  air 

haiiiiTUT  iliroii^li  ilir  use  of  liydraiilir  powrr  to  replare 
sReaiii  or  air. 

Tlio  strain  or  air  liaiiiiner  operaK^s  with  lii!;liler  hut  more 
luiiforiii  'd\\<i  rapiiil  blows  on  llie  pile  heat!  than  are  deliv- 
ered by  a  <h<*phamiiner.  This  riMlnocs  possible  dainagr  to  the 
pile  beinj!;  (iriveni. 

The  eqiiil)iii^nl  niecessary  for  ^eiieratin^  eith<*r  steam  or 
air  pressmre  presf^nts  its  own  inherent  operational  hazards. 

It  is  also<  unwieldy  and  offers  transportation  am^  han<llin|:!; 
problems. 

Air  and  steam  line  eosinections  should  be  kepi  tight. 

The  lines  should  be  secured  with  rliains  or  equivalent 
meiims  to  prevent  snaking,  should  the  hammer  break 
loose.. 

Loose,  threshing  lines  can  cause  a  variety  of  injuries,  in- 
cluding s<calds  from  steam  lines. 

Two  shuttoff  valves  should  be  provided  for  steam  lines: 
one  should  be  the  lever  quick-acting  type  and  within 
easy  reach  of  the  operator. 

The  tie  rods  and  cotter  keys  which  hold  this  equipment 
together  should  be  inspected  on  every  shift. 

Condensation  should  be  removed  from  the  low  point  of 
the  steam  line  with  drain  cocks  or  bleeders. 

Steam  hammers  should  be  permitted  to  cool  before  being 
handled  for  packing. 

The  steam  hose  should  be  disconnected  before  the  hand 
hold  plate  is  removed. 

In  cold  weather,  applying  full  steam  to  a  cold  hammer 
can  burst  the  cylinder.  The  hammer  should  be  gradually 
warmed  by  slowly  admitting  the  steam  into  the  cylinder. 
Then,  several  soft  blows  should  be  made  with  the  ram 
before  normal  operation. 
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In  <<>l(l  weather,  the  rapid  ('\|.aii>i<.ii  of  <  (mi|,rc»,.(I  ai 
can  cliill  (•\liau>t  pijx >  to  the  |.<.iiit  of  free/in-  out  ir 
on  the  nozzle.  The  liifr|,  velocity  (if  tin-  <-\liau>t  ai 
Mow  this  ic<-  off.  crcatiiifr  an  cyc-injiny  lia/.ard. 
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Diesel-Powered 
Hammers 


  Chart  9 

Diesel-powered  hammers  as  illiislrated  in  Chart  9  are  self- 
contained  units,  usually  suspended  from  a  crane  hy  a  hang- 
ing lead  or  attached  to  the  frame  of  a  piling. 

They  are  self-contained  and  require  no  supplementary  equip- 
ment, such  as  a  boiler  or  compressor;  they  are  easily  trans- 
ported. 

They  ODeraie  by  compression-ignition  as  a  result  of  the  weight 
falling  and  compressing  the  contents  of  the  cylinder. 
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TIm^  <^xj)l(>si(»n-iiii<l-rrroi]  n-tnrii>  \\ir  r;iiii  unit  to  \\w  top  of 
tlir  ('ylin<i<»r. 

Tlirrr  arr  hotli  siiiglr-actin^  ami  <iou hlr-arliii^^  'yp^'^- 
haniiiiers. 

The  singlr-artJiig  type  has  an  open  lop  (^yliuch^r  throu^rh  whirh 
the  ram  protrudes  at  the  top  of  the  stroko. 

The  double-acting  type  has  a  closed  top  cylinder  into  uhieh 
tlie  rising  ram  compresses  air,  which,  in  turn,  imparts  extra 
drive  to  the  downstroke  of  the  ram. 

Diesel  hammers  are  particularly  effective  on  hard-to-drive 
piles,  since  such  piles  provide  a  resistant  base  against  whieli 
the  ( omb-istion  gases  can  push. 

Because  these  units  need  no  compressors,  boilers,  or  genera- 
tors, and  are  portable,  they  are  safer  to  use. 
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SONIC  DRIVER 


Chart  10 


Sonic  (Resonant) 
and  Vibratory 
Drivers 


Chart  10  is  an  illustration  of  a  sonic  driver. 

Sonic  and  vibratory  drivers  have  essentially  the  same  action. 
Both  types  ''slide'"  the  pile  into  the  ground. 

They  are  powered  by  diesel  or  gasoline  engines  (with  the  ex- 
ception of  one  type  wliicli  is  electrically  powered);  the  driver 
consists  of  an  oscillating  unit  attaclied  to  the  pile  being 
driven. 
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The  sonic  typr  vibrates,  or  osriIIatr>.  at  a  frrqnniry  [nrdr- 
lerniinrd  to  (•uiii[)atil>lr  with  the  troqnriiry  and  h  iiirth  of 
the  pih\ 

The  pih^  is  alt«"riiately  evpaiuled  and  rontraeted  h-n <rth wise, 
in  a  60-  to  120-stroke-per-seeond  '(engthwise  motion,  hy  the 
osc!llalif)n. 

The  frequency  is  set  to  provide  the  rnaxiniuni  effect  at  the 
lop  of  the  p!h\ 

The  oscillation  canses  flnidizing  of  the  st>il  at  the  lip  which, 
together  with  the  length  wise  movement  of  tlie  pih^  and  its 
load,  virtually  slides  the  pile  into  the  soil. 


20 


VIBRATORY  DRIVER 


Chan  11 


Chart  11  illustrates  a  vibratory  driver. 

The  vibratory  drivers  also  slide  the  piles  into  the  ground- 
in  the  vibratory  operation,  soil  displacement  also  occurs  and 
the  pile  is  '"driven"  by  its  own  weight,  together  with  that  of 
the  driving  mechanism  attached  to  it. 

The  oscillation  rate  is  not  as  great  in  vibratory  driving,  and 
the  natural  frequency  of  the  pile  is  not  involved. 
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Sonir  and  vibratory  driving  tecliiiiques.  still  in  llu*  d«*vrlop- 
mental  sla»:e.  havt;  both  advantages  and  disad vaiil;iges. 

It  is  often  elaiined  that  this  type  driving  ran  be  done  onlv 
in  certain   types  of  soils.   Proponents  of  iliis  method,  how- 
ever, elaim  that  all  conditions  may  be  met. 

On  llie  other  hand,  the  method  is  fast,  it  does  not  dislnrh 
the  soil  nor  affeet  nearby  striietures  as  other  methods  <hK  and 
it  has  a  very  low  noise  level. 

The   initial   cost   of  the  equipment  and   the  power  recpiire- 
ments  are  very  expensive. 

Hydraulic  Hammers 

The  driver  is  suspended  frons  a  crane  or  attached  to  a  par- 
tially driven  pile,  leaving  the  crane  available  for  other  use. 

Power  for  the  unit  must  be  provided  from  an  outside  source. 

This  type  has  the  advantage  of  silence  and  speed. 

They  are  considered  good  drivers  for  clays  and  fine  granular 
soils,  Lnt  there  may  be  difficulty  with  harder  soils 

Auxiliary 
Equipment 

Various  protective   devices   are   used   to   prevent  excessive 
stresses  on  piles  during  the  driving  process,  wliiclu  of  course, 
helps  to  reduce  the  accident  potential. 

Clliamferinir 

W^ooden  Diles  are  nrotected  afraiiist  '^br<»rimin cr''  i\r  h:Tk1ittitifr 
by  chamfering  the  edges  of  the  pile  head,  and  by  placing  a 
metal  hood  or  a  steel  band  or  cable  around  the  pile  head. 

Cushioning 

Heads  of  concrete  piles  may  be  protected  during  driving  by 
use  of  a  cushion;  woven  rope  or  wood  blocks  can  be  used. 

Steel  piles  need  less  protection  during  driving  than  other  types. 
A  cap  may  be  used  to  hold  and  guide  the  pile  and  to  insure 
an  axial  blow.  The  driving  cap  should  be  shaped  to  fit  the 
pile  section. 

Follower 

A  follower  is  a  member  interposed  between  the  pile  and  the 
hammer  when  the  head  of  the  pile  is  to  be  driv<^n  deeper 
than  the  hammer  can  reach. 

The  ends  of  the  follower  should  be  square,  and  its  axis 
should  coincide  with  that  of  the  pile  to  avoid  eccentric  driving. 
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Cribbing 


Cbains^  (tables, 
etc. 


Fastening 
Equipment 


(/ood  iiiaiiilriiaiirr  is  v<»ry  iiii porlaiil  willi  llii>  <MjiiipiiUMil. 

Ti iiihrrs  iisrd  for  rrihhi ii heroHH-  run luled  from  roiiti ii iial 
use.  To  niaiiitaiii  tht'ir  stability,  tliry  should  Ix-  squared  off. 


Sliarkles.  lir)oks.  ropes,  rliains.  and  cables  slioidd  b<»  siibjrrtt-d 
to  fre(jiieiit.  periodi<*  i iispeetion. 

Broken  rope  fil)ers  reduce  its  carrying  capacity. 

Inner  surface  uear  and  elonjratcd  chain  links  are  also  danjrcr 
signs.  A  stretched  chain  indicates  tliat  it  has  been  subjected 
to  undue  strain  and  should  be  replaced. 

Breakage  of  individual  strands  and  reduction  in  the  dianu^ter 
of  wire  ropes  arc  signs  of  exces.sive  wear  or  luidue  strain. 

Standards  for  the  use,  inspection,  care,  storage,  handling, 
maintenance,  and  repair  of  this  equipment  are  available  from 
many  sources,  including  the  National  Safety  Council,  insur- 
ance associations,  standards  organizations,  numerous  compa- 
nies which  manufacture  chain  and  wire  rope  and  their 
industry  associations. 


Vibration  of  piledriving  rigs  tends  to  loosen  bolts  and  other 
connections. 

Parts  can  easily  come  loose  and  fall. 

Daily  inspections  should  be  made  to  prevent  these  hazards. 


Handling  and 
Storage 


Methods  of  handling  equipment  and  materials  in  piledriving 
operations  are  an  important  segment  of  the  safety  program. 


Unloading  Piles 


Piles  are  usually  delivered  to  the  jobsite  in  railroad  flatcars 
or  trailer  trucks. 

Unloading  piles  can  be  extremely  hazardous  if  the  job  is 
poorly  planned  or  not  controlled. 

Piles  can  fall,  roll,  or  slip  during  unloading. 

If  hoisting  equipment  is  used  for  unloading,  the  hazard  is 
reduced. 

When  hoisting  equipment  is  not  available  and  drop  unloading 
must  be  used,  the  following  procedures  are  suggested: 
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1.  Install  temporary  rope  stMMiring  linrs  hel\v<»tMi  o[)[»<>silr 
stakes. 

2.  Mount  skids  along  the  iinloadinti  side  of  the  carrier, 

3.  Be  r^ure  the  skids  are  strong  <Mioiigh  and  <ann<»l  >lip 
from  the  carrier  snpports. 

4.  Noteh  end  stakes  (on  ixnh)ading  side>  ahoiit  one-third 
through  at  about  their  midpoints.  Install  a  pnll  line  to 
the  upper  section  of  each  end  stake, 

5.  Cut  and  remove  reinforcing  wire.  Men  should  not  he 
allowed  on  top  of  the  load  after  stake  wires  have  heen 
removed. 

6.  Remove  temporary  securing  lines  on  all  hut  end  slakes. 

7.  Remove  all  stakes  but  end  stakes, 

8.  Remove  temporary  securing  lines  from  end  stakes. 

9.  One  or  more  men,  stationed  away  from  the  fall  direc- 
tion of  the  piles,  will  be  suflficient  to  break  off  the 
stakes  and  allow  the  piles  to  roll  down  the  skids. 

If  the  key  pile  will  not  start,  cant  hooks  may  be  used  at  each 
end.  Men  using  cant  hooks  should  stay  in  the  clear  at  the 
ends  of  the  load. 

The  same  procedure  should  be  used  on  the  bottom  half  of  a 
load  (replace  some  stakes  and  securing  ropes  while  rigging 
end  stakes  again). 


Handling  Piles  at 
the  Driving  Rig 


Piles  should  be  properly  positioned  for  handling  by  the  driv- 
ing rig,  headed  as  close  to  the  hoisting  center  as  possible. 

The  hoisting  line  should  be  secured  when  placed  around  the 
pile.  Everyone  should  be  in  the  clear  before  the  signal  is  given 
to  hoist. 

Guidelines  or  tag  lines  should  be  used  to  help  in  proper 
placement  of  the  pile  in  the  rig. 

Only  after  the  pile  is  in  driving  position  should  the  men  be 
allowed  to  guide  it  directly. 
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RAISING  AND  LOWERING  OF  RIG 


ERIC 


BLOCK  EQUIPPED  WITH  EQUALIZER 


HEAD  GUY 


1 1  1 11 1  1 1  H  h  1 1 1 1 1  r 

FOUNDATION  FOR  PROPER  RiG  LOAD 


DEADMAN 


Chart  12 


Setting  Up  and 
Moving  Pile- 
driving  Rigs 


PUBLIC  LIABILITY 


Erection  or  rnovenient  of  piledriving  rigs  should  he  at  a  de- 
liberate,  steady  pace. 

Coordinated  action  can  best  be  acliieved  by  each  worker 
knowing  his  part  in  the  operation. 

Ropes,  cables,  scaffolds,  blocks,  jacks,  shores,  and  other  equip- 
ment to  be  used  by  the  riggers  should  be  closely  examined 
before  assembly.  The  rig  should  he  established  on  solid 
ground. 

The  rig  should  be  firmly  supported  by  heavy  limber  sills  or 
substantial  cribbing. 

Steel  blocks  and  wire  rope  should  be  used  for  hoisting  and 
pulling. 

Piledriving  leads  should  be  assembled  separately  and  erected 
with  power  equipment. 


Protecting  the  public  and  its  property  should  be  a  major  con« 
cern  during  piledriving  operations. 

Damage  to  nearby  structures  from  vibration,  particularly  in 
spongy  clays,  is  an  ever-present  hazard. 
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SUMMARY 

OF  OPERATING 

SAFETY  RULES 


To  determine  propt^riy  <laniaji(*  |H)>-ihilit ies.  ^!l^^ev^  of  -nrh 
striietiires  should  be  made  before  operation-  beiriii. 

The  iieiieral  |)nblie  shouhl  \h*  e\elnded  from  pn^xiiuilv  lo  all 
fiinetions  pertainiiijr  to  piledriviiiir. 

Major  properly  damage  and  injnrie>  to  by>iander^*  ean  re-nlt 
from  this  ty})e  of  work,  as  well  as  many  minor  'nni>anee  ' 
elainis. 

For  example,  a  strong  wind  ean  blow  spray  from  a  di<vrl 
hammer  quite  a  distane<\  Possible  result:  eleaning  or  rt^pair- 
ing  a  suit  or  ear:  possible  skin  or  eye  injury  to  passersby. 

Other  workers  on  the  eonstrnetion  job  should  be  kept  away 
from  these  operations. 

If  other  workers  must  be  present,  it  may  r<Mjnire  more  effort 
to  protect  them  from  the  hazards  of  pile  erecting  and  ban- 
dling  operatiojTis  than  from  the  more  obvious  dangers  of 
piled  riving. 

The  location  of  underground  piping,  wiring,  or  other  utilities 
must  be  determined  prior  to  driving.  This  ean  be  done  from 
plans  or  by  carei'il  test  excavation. 

Overhead  utilities  must  also  be  protected.  If  there  is  the 
slightest  possibility  of  their  being  damaged,  they  should  be 
relocated  or  properly  protected. 

If  these  operations  are  near  certain  specialized  industries, 
such  as  chemical  and  similar  industrial  plants,  tests  should  be 
made  for  the  presence  of  combustible  gases  and  liquidj^  in 
the  soil. 
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1.  Guy  lines  and  leads  should  be  frequently  inspected  and 
maintained. 

2.  Ladders  and  platforms  should  be  inspected  regularly, 
since  they  receive  rough  usage  during  driving  operations. 

3.  Good  housekeeping  and  proper  tool  storage  are  essential 
since  men  move  quickly  during  operations,  and  stumbling 
hazards  can  result  in  very  serious  injuries. 

4.  Every  part  of  the  piledriving  rig  demands  close  atten- 
tion at  all  times,  since  the  men  work  under  the  rig  a 
great  portion  of  the  time. 

26 


5.  Eiuls  of  strain  or  air  lio>^'f-  should  lu*  xTurrly  la^lird  to 
prevent  the  h<>>e  from  w hi|)|)iiitr.  >honhl  a  rojiiMu  lion  fail. 

6.  ^  hen  hammers  are  iiul  in  aclnal  \i>*\  lhe\  -houhi  l>e 
hloeked  at  tlie  l)a>e  of  the  h  a«l>  to  ])re\ent  them  from 
falHng. 

7.  Eaeh  member  of  a  driving  crew  >houl<l  he  rarefnlK 
ehosen  and  trained  for  an  individual  operation,  and  he 
should  have  a  general  workin;   knov\ledj:e  of  piledrivin^. 

8.  The  ground  erew  should  be  kej)t  to  a  uiiuimnm  duriii^: 
driving  operations. 

9.  Ropes,  slings,  and  ehains  should  he  iuspeeted  frequently, 
and  any  that  appear  unsafe  should  he  iuunediately  re- 
placed. Particular  attention  should  be  given  to  lines  used 
f«)r  hoisting  the  hammer,  piles,  or  leads. 

10.  Standard  signals  should  be  used.  Exeepl  f(tr  an  emer- 
gency slop  signal,  the  operator  should  recognize  signals 
only  from  his  signalman. 

11.  Men  should  wear  safely  shoes,  hard  hats,  gloves,  and  eye 
protection. 

12.  Ample  washing  and  sanitation  facilities  should  he  provided. 

13.  Workmen  should  be  kepi  in  the  clear  during  pile  unload- 
ing. Standard  procedures  should  be  followed  for  this 
operation. 

14.  When  a  pile  is  being  positioned  in  the  leads,  the  topnian 
.should  use  a  rope,  keeping  his  bauds  and  arms  away 
from  the  pile  and  the  guide  and  off  the  top  of  the  pile. 

15.  Working  platforms  on  the  rig  should  be  inspected  fre- 
quently, and  kept  in  good  repair.  Platforms  should  be 
kept  clean  and  clear,  and  should  be  equipped  with  toe- 
boards. 

16.  A  safe,  securely  fastened  ladder  should  extend  the  full 
height  of  the  rig,  and  should  be  subject  to  regular 
inspections. 

17.  All  gears,  flywheels,  drivesbafts,  boilers,  hoisting  drum.s, 
brakes,  and  other  incidental  and  auxiliary  equipment 
should  be  kept  in  safe  operating  condition. 

18.  Pile  leads  should  be  kept  securely  bolted,  and  the  entire 
rig  should  be  checked  daily  for  loose  parts. 
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All  iirrr->ary  |»r<Muiitiori-  >1umiM  Uc  lakrii  lf»  ruiuliat  t  f- 
frt  \>  of  \ihralion  on  pt'r-nii>  and  proprrl\- 

I  1h'  <  iiiirt>  an-a  aronml  a  pilr<lri\rr  -lioiiM  hr  k»*|>t  rU  ar 
of  inalrriaU.  ♦M|nif>nH-nl.  ami  pt^r-oiinrl  nul  artualh  hrluz 
il>r^\  in  llir  opcTatioii. 

St(»rkpile>  >lionld  hr  posilionrd  aiui  -lorrd  in  a  >afr 
inann^T  and  armrclin^  to  a  plan  which  p»»rnnl  <"a-\ 

skidding  to  lln-  f)il*^dri\ er. 

Posilionin*;.  >rriirinj:.  and  rrihhin<:  ihe  cqniptu<-tit  in  a 
safr  niannrr  is  ^^<^^n^ial. 

Tin-  rij:  should  not  hr  oprralinj:  nor  havr  air  or  sicain 
prrssnn-  np  dnrinj;  inainK-nanrr  or  repair  work. 

^hvn  iho  rig  is  ^hiit  down,  pnvourr  shonld  ho  ndi<»vrd 
from  the  linrs.  and  tin-  hannnrr  should  In-  lo\\<»rrd  to  ihr 
Irads  hase  and  l)lo(  k<-d. 
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Sheet  Piling 


USES  OF 
SHEET  PILING 

RETAINING  WALLS 

STRAIGHT  WALL 

CANTILEVER 

ANCHORED 

CELLULAR 

SINGLE  WALL  COFFERDAM 


Chart  13 


SCOPE  AND 
PURPOSE 
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The  general  increase  in  construction  activity,  the  improve- 
ment of  existing  types  of  sheet  piling,  as  well  as  the  devel- 
opment of  new  types-  and  changes  and  new  methods  of 
installation  have  resulted  in  increased  use  of  sheet  piling. 

This  increased  use«  plus  the  fact  that  this  work  has  always 
been  hazardous,  provides  ample  reason  to  examine  these 
operations  from  a  safety  and  health  standpoints 

This  discussion  presents  basic  safety  standards  and  require- 
ments which  should  be  considered  as  minimal.  It  is  not 
a  text  nor  does  it  provide  specifications,  but  it  can  be  used 
as  a  guide  to  the  accident  prevention  problems  inherent  in 
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tlii-  ty|>r  of  work.  Xmnrron^  ot!i«'r  ->o!irrr>  of  valiiahlr  iiii'or- 
mation  and  <:indaiirr  availal^N^  tlii>  lopir  ^hoiiM  Im-  ron- 
^ultrd  h\  hotli  iii-lriu'tor  and  -ludrnt. 


I  SES  OF  SHEET 
PILI\(; 


Retain iiiiT  Walls 


Retaining  Wall 
Failures 


I iitrrlorkiii*:  vlirrt  pilo-  of  variou-.  -jprrial  -liapr:*  aro  ii-rd 
To  form  a  <'oiil iinioii>  wall  to  n-i>t  pn->un^  from  rarlh  or 
water  load>. 

ciiioff  wall-  umlrr  >trin  tiirr>  to  n  tanJ  lli<^  flow  of  watrr. 
Far  load  brarinjr. 


Onr  .if  llie  principal  us«^>  for  slirrt  pilin«:  i:^  Air  rrtainin-- 
walls. 

Tlirrr  arr  two  lyprs  of  relainin«r  walls: 
L  Strai«:ht  wall. 
2.  Cellular  type. 

The  straight  wall  has  two  elassifiealitui-: 

1.  (^antihner  wall. 

2.  Anehored  wall. 

The  eanlilever  wall  eomhals  lateral  forees  hy  the  hendinj:  re- 
sistanee  of  tlie  pilin^^  itself  and  tlr.-ontsli  the  penetration  i^f 
the  piling  below  the  snrfaee.  whieh  develops  the  passive  re- 
sistanee  of  the  soil. 

The  anchored  sheet  pile  wall  uses  tiehaek  anchors,  pins  the 
bending  resistance  of  tlie  piling  itself,  and  the  passive  resist- 
ance developed  hy  insertion  of  the  piling  into  the  soil  to  re- 
sist lateral  forces. 

The  cellular-type  retaining  walls  compare  to  eellular  coffer- 
dams and  will  be  discus.sed  later. 


The  use-value  of  the  retaining  wall  is  dependent  upon  its 
structural  members  and  the  soil  for  its  stability. 

No  recorded  failures  have  been  charged  to  bending  the  sheet 
piles,  or  to  tension  in  the  anchor  rods. 

Kno  wn  failure  causes  are  from  movement  of  upper  anchors, 
or  from  the  embedded  sections  of  the  piling. 

These  failures  have  been  charged  to  the  low  safety  factors 
used  for  soils  in  which  the  piling  has  been  installed. 
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Cf'llular  Retaining 
^  alls  and 
(loffenlanis 


Tlir  tl^llal  «afi»ty  farlor  for  -I  rucl  ii  ral  in<-nilMT-  (wiir. 
uln*ri'a>  a  >aftM\  fatlor  of  oin-  or  two  lia-  he***ii  a|»|»litM|  to  ihr 

>oiL 

Bt'raii*'!"  of  ilir  iiiaiiN  iiilri<a<-ie'-  re-hiti\e'  to  jtlir-r  fartor^-  aii<l 
to  tin*  t»lli«^r  a'-jHMi'-  of  <le*>ii:ii.  a|)|>li('alil(-  -oiirrr-  arr  |4m» 
trrhiiiral  aii<l  too  \  a^t  to  Uv  iiirlii in  tlii>  <livrnr>ioM. 


Cellular   rrtaiiiini:   u all-   ami   re*l!iihir  <*offrrdaiii>  Ion r 

basir  safety  j)rol>leiiir-: 

1.  The  iiiterloekiuj:  tension  imisl  not  he  <rr<»'ater  lliaii  the 
iiiaiiufaetii rer's  ^jjeeifieal  ion  for  allow  ahle  t^II^ioII. 

2.  The  vt-rtieal  shear,  on  a  plane  throiitih  the  eelJ  >  rt-iiler. 
iiiiisl  not  hf  exeessive. 

3.  The  striielnres  niiist  he  stahle  eiioiitrli  lo  jireveiii  their 
overtnrniiif:. 

4.  They  nnisl  l>e  stahle  eiioujrh  to  prevent  their  slidiii*^. 

For  pur|)oses  of  this  diseiissioii.  the  priiiei|)le  iai\olvf<l  is  >i!n- 
ply  that  there  is  praetieally  no  danger  of  sli<liii«:  if  the  |)iliii»r 
is  dnveii  deep  enough  to  meet  the  potential  presented.  The 
ealeiilation  of  the  artiial  depth  iieedrd  is  eoinplex. 

Where  the  stratinn  into  whieli  the  piling  is  inslalh-d  is  ineliiKMl. 
the  prohleni  is  nsnally  more  prononiie<Ml  than  \Nlieii  it  i> 
horizontal. 

Overturning  and  .sliding  ean  be  a  dual  eoii<'eni.  sinee  both 
can  occur  simultaneously. 


Single  WaU 
Cofferdams 


Most  of  the  problems  inherent  in  the  eellidar  cofferdams  <an 
also  occur  here. 

In  addition,  internal  bracing  is  always  an  important  factor. 

The  safety  of  Uiis  type  striiclure  i.s  dependent  upon  control 
of  the  maximum  stresses. 

Maximum  stresses  are  applied  when  excavating  takes  place, 
during  installation  of  the  internal  bracing,  and  under  tlie  ex- 
cavated surface. 
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TYPES  OF  SHEET  PILING 


STEEL 


FLAT  TYPE 


BOX  TYPE 


=5 


Z  TYPE 


WOOD 


U  TYPE 


WAKEFIELD 

CONCRETE 


TONGUE  AND 
GROOVE 


PLANKING 


Chan  14 


TYPES  OF  SHEET 
PILING 


Steel 


Sheet  piling  is  made  of  steel,  precast  concrete,  and  wood. 


Steel  sheet  piling  is  made  in  many  shapes,  all  derived  from 
four  basic  types:  "li."  "Z."  "Hat/'  and  "box.""  For  example, 
rolled  corner  steel  shfjetisij;  v.!>u!d  b<'  a  variety  of  the  "U"  type. 

In  addition  to  some  advantages  over  other  types  from  a  safety 
standpoint  (e.g.,  handling  and  breaking),  steel  is  the  movSt 
commonly  used  material  because  of  its  strength,  economy  and 
salvage  value,  and  simplicity  in  handling. 
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Wood 


Concrete 


The  use  of  wood  has  decreased  steadily,  probably  bt*cause  of 
the  durability  factor. 

The  basic  types  of  wood  sheet  piling  are  longue-and-groove 
and  Wakefield,  in  addition  to  the  ordinary  single  or  double 
row  of  planking  very  commoniy  used. 

The  principle  used  in  tongue-and-groove  piling  is  the  same  as 
used  in  tongue-and-groove  flooring — each  plank  has  a  tongue- 
and-groove  cutout  on  its  opposite  edge  so  that  it  fits  into  the 
adjoining  one. 

Wakefield  piling  is  constructed  by  nailing  three  planks  to- 
gether with  the  middle  plank  offset  to  give  a  toiigue-and- 
groove  effect. 


Concrete  used  in  piling  is  usually  in  the  form  of  reinforced, 
precast  sheet  piles,  rectangular  in  cross-section,  with  a  beveled 
bottom,  and  is  usually  tongue  and  groove. 

Where  watertightness  is  desired,  grouting  the  tongue-aiid- 
groove  joints  is  necessary. 
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SETTING  UP 
SHEET  PILES 


SETTING  UP 
SHEET  PILES 


Chart  15 


Setting  up  sheet  piles,  also  known  as  pitching  and  threading, 
is  a  hazardous  function. 

Usually,  setting  the  first  pile  is  not  as  hazardous  as  threading 
or  interlocking  subsequent  sheets. 

While  subsequent  sheets  are  being  interlocked,  numerous 
safety  precautions  should  be  observed- 

The  top  man — the  worker  who  guides  the  pile  onto  the  top 
of  the  preceding  sheet — should  be  aided  with  stirrups  hooked 
into  the  top  of  the  previously  driven  piles. 

When  working  over  water,  he  should  also  wear  a  Coast  Guard 
approved  work  vest. 
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^l53 


Slotting 


He  should  be  provided  with  gloves,  and.  wIumi  guiding  the 
new  seetion  into  plaee,  he  should  keep  his  hands  well  above 
the  point  of  eoulael. 

A  guiding  devier  may  also  be  allaelied  to  the  lop  ol  the 
driven  pile  to  aid  in  guiding  the  following  sheet. 

Tag  lines  should  be  used  to  assist  in  guiding  sheet  sections. 
This  is  imperative  on  windy  days. 

The  top  man  should  never  try  to  force  a  sheet  into  the  groove. 

Overhead  room  is  important  for  this  job.  The  crane  which 
lifts  the  section  into  place  must  be  equipped  with  a  boom 
long  enough  to  hold  a  pile  vertically  above  the  previously 
driven  pile. 

Therefore,  headroom  at  least  twice  the  length  of  the  individ- 
ual sheets  is  necessary. 

Electric  wires  or  structures,  either  overhead  or  nearby,  should 
be  avoided. 

If  wood  sheeting  is  creosote  impregnated,  precautions  should 
be  taken  to  prevent  creosote  burns.  Eye  protection,  gloves, 
protective  creams,  and  sweat  bands  (in  hot  weather)  are  other 
precautionary  measures. 

Steel  sheeting  can  be  handled  more  safely  if  a  handling  eye 
is  attached,  or  the  sheeting  has  a  handling  hole. 

Sheeting  with  interlocking  grooves  should  be  checked  to  de- 
termine that  the  grooves  are  straight  and  undamaged. 

Rust  accumulations  and  materials  M^hich  have  become  wedged 
in  interlo<5king  grooves  should  be  removed  before  the  sheet- 
ing is  set. 


Sheet  piling  in  individual  straight  walls  can  best  be  set  and 
guided  by  use  of  a  slot  between  two  parallel  wales.  - 

The  slotting  wales  may  be  held  in  place  by  a  movable  tem- 
plate, or  on  temporary  piles.  On  water,  a  barge  may  be  used 
for  this  purpose. 
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On  waters  involving  slnnifi  ciirrcnts.  sl.i.-lds  or  slottinfi  inav 
hf  held  in  place  l,y  cables.  „r  cahlcs  an.l  ien.i„.rarv  piles,  to 
offset  tile  enrrent  pressure. 

When  parallel  walls  „f  sheet  piling  are  to  he  driven,  as  in 
trench  work,  the  "slotting-  effect  can  he  a.-hiev.-.l  hv  sinn.l- 
tancously  setting  and  driving  both  parallel  walls  against  an 
internal  template  or  box  gnide  which  is  slid  along  the  ground. 
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Chart  16 


DRIVING  SHEET 
PILING 

Many  principles  involved  in  driving  sheet  piling  are  similar 
to  and  generally  parallel  those  of  piledriving. 

Hammer  Selection 

Selection  of  the  most  practical  type  hammer  has  some  bear- 
ing on  the  efficiency  and  safety  of  the  job. 

For  example,  in  very  soft  material,  the  double-acting  hammer 
has  a  "safety"  advantage  in  its  first  strikes  because  the  rig 
operator  can  retain  complete  control  of  the  hammer  by  apply- 
ing short,  light,  starting  blows. 

The  single-acting  hamraer  has  the  "safety"  advantage  of  the 
low  velocity  of  its  ram  when  it  strikes  the  pile. 
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One  Rig; 

One  ri^  is  reroiniiHMnlrd  for  use  in  setting  up  ihr  sluM^iin^ 
and  a  second   rig  for  driving.  bt*<*inisr  in  most  rasrs  wIkmi 
only  ont  ri£  i>  uhcu*  mi   ndninicr  win  nt*  ndngin^  ui  nu  up 
of  the  boom  as  the  sheeting  is  hoisted  into  phire  from  a  hoom 
extension. 

This  sets  up  a  hazardous  situation  wliere  eitlier  tlie  sheeting 
or  the  hammer  eoiihl  drop  prematurely. 

When  the  one-rig  method  must  be  used,  all  personnel  should 
stand  safely  away  until  the  sheeting  has  been  intorloeked  and 
the  hammer  placed  in  position. 

Special  Problems 

Headroom  limitations,  tight  clearance,  and  strong  currents  (in 
water  work)  often  complicate  the  installation  of  sheet  piling 
and  make  it  more  hazardous. 

Installation  inside  structures,  beneath  bridges,  and  close  to 
overhangs  are  situations  where  these  problems  prevail. 

In  such  situations,  using  a  special  hammer  suspension  as  from 
cross-shaped  frames,  using  short  sheets  with  extra  splicing, 
preassembling  and  sliding  piling  into  place,  or  driving  an 
end-pile  attached  to  other  sheeting  by  steel  plates  bolted  across 
the  group  at  an  angle  are  some  of  the  procedures  which 
should  be  followed. 

All  such  methods  which  deviate  from  a  normal  procedure 
add  to  the  hazards  of  the  work.  When  such  procedures  must 

injury. 

Efficiency  Aids 
Safety 

The  more  efficiently  work  is  performed,  the  safer  it  is.  This 
is  also  true  of  sheet  pile  installation. 

Driving  in  pairs  and  in  stages  preparing  for  obstructions,  pre- 
venting leaning,  walking,  and  overdriving,  and  similar  effects 
all  help  to  improve  job  results  and,  consequently,  eliminate 
job  hsisaids. 
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Sj>c('iali/o(l 
T(M'luii(|ues 


Two  nTriilly  <1<'v<'1<)|mm1.  novel  lrrlMii<|ii<v-  for  in^lalliiiji  lijilit- 
wci^lil  slir<n  pilitijr  ilhistralr  llir  appliriil ion  of  injrcnuilv  in 
tliis  operation. 

The  first  method:  a  simple  woocJw ork  plalforin  snsp<MuhHl 
from  a  navvlrr  erane  hy  fonr  eahh»s.  Standinjz  on  iliis  phit- 
forni,  the  workers  get  into  position  to  handle  the  piles.  A 
|)nennialie  liainmer.  also  suspended  from  the  erane  hoorn.  is 
used  to  drive  the  sheeting. 

The  second  method:  a  pneinnatie  hammer  holted  to  tin-  end 
of  a  pipe  l<Mi^th  \\  liicdu  in  Inriu  is  monnte<l  he!  wren  tin- 
forks  of  a  forklift.  A  heavy  weight,  sueh  as  a  hox  of  si(Md 
washers,  is  seenred  aeross  the  forklift  arms  to  keep  pressure 
on  the  hammer.  This  method  has  heen  used  w  here  I  lie  soil 
is  Moose,  and  driving  does  not  exceed  10  feel  in  de;/th. 

The  ramifications  of  both  of  these  ingenious  methods  from  a 
safety  standpoint  shotdd  be  readily  apparent. 

The  importance  of  designing  and  applying  adequate  safety 
precautions  .to  the  development  of  unusual  methods  cantu)t 
be  overemphasized. 
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Chart  17 


BRACING  OF  SHEET 
PILING 


Bracing  as  such,  and  the  purposes  il  serves,  are  both  inipor- 
lanl  lo  accident  prevention  in  sheet  piling  operations. 

Soil  pressures,  superimposed  loads,  and  weather  far'tors 
should  all  be  considered,  particularly  if  the  excavation  in- 
volved is  to  remain  open  for  a  lengthy  period. 

Spring  thawing,  for  example,  must  be  countered  by  the 
supports. 

In  some  situations,  the  use  of  walers  or  struts  and  walers 
may  be  sufficient. 

In  other  cases,  the  necessary  additional  support  may  be 
achieved  by  tieing  the  sheeting  back  to  ''deadmen/' 
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Tlir  driidiiuMi  should  hr  loriiXcd  well  hack  from  iho  divr.  iil- 
ways  heyond  the  iiiigle  of  reposo. 

Cross-lot  hrarin^  niiiy  also  he  used  if  ihr  hiiirinjj;  ran  he  rar- 
rit*d  arross  to  the  opposite  side  of  the  exeavalioii  for  lis  sup- 
port base. 

Cross-lot  hraeing  may  interfere  with  the  activities  within  the 
excavated  area. 

Walers,  Struts,  and 
Spur  Brat  ing 

Foot  blocks,  which  support  the  struts^  which  in  tnrn  hear 
against  the  walers.  are  nsnally  necessary. 

Spur  bracing  is  the  use  of  two  or  more  struts  supported  hv 
a  single  fool  block,  each  of  which  hear  against  a  different 
waler,  or  different  points  of  l!ie  same  wafer  or  walers. 

All  bracing  must  be  lightly  wedged  in  pla<*e  lo  keej)  move- 
ment to  a  niininuiin. 

In  strut  and  wale  bracing  (assuming  H-beams  are  used),  the 
flanges  of  the  strut  must  be  vertical  to  meet  the  vertical  flange 
of  the  wale. 

Otherwise,  the  web  will  absorb  most  of  the  load.  This  could 
cause  the  bracing  to  collapse. 

Bracing  of  Trench 
Sheeting 

Wales  and  cross  braces  should  be  cut  in  advance  so  they  are 
ready  to  be  set  in  place  promptly. 

Wales  and  braces  should  be  installed  immediately  after  sheel- 
ing  has  been  driven  into  place. 

Cleats  should  be  provided  to  keep  the  cross  braces  in  place. 
Bracing  should  be  installed  level. 

Sometimes  braces  must  be  removed  because  they  interfere 
with  an  operation,  such  as  pile  laying,  etc. 
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Bracing  for 
Largt^r  or 
Deeper  Jobs 


Brares  slioulii  not  hr  reinoviMl  unions  ubs(»liitrlv  nrrrs.^iiry. 
If  they  must  hv  r<MTiov<*<l,  tlioii  \hc  short  piliiifi;  should  ho 
brared  or  held  in  plarr  hy  an  effrrtivr  aheriiatr  inrthod. 

Bracing  for  larger  structures,  such  as  deep  cofferdams,  must 
often  be  more  ihoroiigh. 

The  safety  of  the  ultimate  structure  depends  upon  erection 
of  a  frame-type  hracing  structure  internally  braced  vertically, 
transversely,  and  longitudinally,  making  it,  in  effect,  a  self- 
contained  structural  unit. 

This  bracing  frame  should  be  very  rigid  to  withstand  pres- 
sures, being  struck,  or  accidental  damage  of  any  type. 

These  bracing  frames  often  perform  a  dual  purpose  in  that 
they  may  be  used  as  a  template  against  whirh  sheet  piling 
iuay  be  set  and  driven. 

Special  bracing  other  than  internal  framing  is  often  neces- 
sary on  unusual  jobs;  for  example,  bracing  for  an  excavation 
in  ground  with  a  sharply  sloped  surface,  particularly  a  cof- 
ferdam located  on  a  steep  bank. 

In  one  case,  batter  piles  were  installed  on  the  water  side  and 
anchor  piles  were  driven  horizontally  on  the  land  side. 

In  another  unusual  situation  in  water  work,  tie  rods  were  ex- 
ternally anchored  to  batter  piles;  the  batter  piles  functioned 
as  deadmen,  anchoring  tie  rods  on  land.  This  obviated  the 
need  for  internal  bracing,  which  would  have  interfered  with 
operations  in  the  cofiferdam. 
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EXTRACTION  OF 
SHEET  PILES 


CRANE 
CAB 


BACKLASH 
ANCHOR 


SAFETY  CABLE 


Chart  18 


EXTRACTION  OF 
SHEET  PILING 


Extraction  of  sheet  piling  (particularly  steel)  develops  ex- 
treme stresses  on  equipment,  and  the  removal  of  sheet  sec- 
tions, especially  in  water  where  the  current  is  strong,  is  prob- 
ably more  hazardous  than  the  installation. 

To  prevent  accidents,  expected  or  potential  problems  should 
be  thoroughly  analyzed  before  work  starts. 

Some  conditions  which  contribute  to  exlracsion  hazards 
include: 

1.  Deep  penetration  when  originally  installed. 

2.  Exposure  to  severe  bending  movement. 
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3.  DaiiuifK*  which  orciirrr<l  ihirin^^  orijrinal  driving. 

4.  SuikI.  nist,  dirt,  or  other  material  \vhi(  h  has  hxlgrd  in 
th<*  iiiltM i<)<*ks. 

5.  Lurking  artion  ransrd  hy  trronting. 

6.  PiHii^  w  hirh  has  hccti  in  })la<  r  for  a  hniji  linir. 

Removing,  as  ntnrh  as  possible,  ihr  material  and  soil  which 
lies  against  the  sheet  piling  before  the  exlraetion  starts  helps 
to  rediiee  skin  frietion  and  aids  removal. 

Normal  extraetion  is  done  with  an  extraeting  hammer  de- 
signed for  this  purpose.  It  is  shorter  and  lighter  thari  a  driv- 
ing lianinur,  an<l  applies  qtii^'k,  sharp  blows  to  the  sheeting 
being  removed.  This  has  the  effeet  of  vibrating  the  sheeting, 
while  a  derrick  or  erane  sininllaneonsly  attempts  to  extract 
the  pile. 

Special  extractors  are  made  specifically  for  this  function, 
while  several  types  of  hammers  can  he  inverted  for  this  pur- 
pose. The  vibratory  and  sonic  hammers  now  available  can 
also  be  used. 

Extraction  can  be  performed  by  connecting  the  lifting  arm 
of  an  extractor  through  holes  in  the  sheeting. 

Lifting  may  also  be  done  by  clamps  which  fit  over  the  top 
of  the  sheeting. 

Hooks  may  also  be  used. 

More  than  one  method  may  be  necessary;  this  could  be  the 
result  of  an  extractor  connection  ripping  a  pile,  or  the  hole 
being  torn  out.  In  such  an  event,  the  clamp  can  be  used. 

Some  of  the  most  prevalent  hazards  involved  in  t'  is  opera- 
tion are: 

1.  Loss  through  vibration  of  the  screwbolt  in  extractor 
connections.  This  can  be  prevented  by  using  a  safety 
pin  to  hold  the  bolt  in  place. 
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2-  Failure  or  rrystalizati^Mi  of  liook^.  Flooks  should  liavr 
ail  aitiplo  l)ri*akiiig  strength  rating  (sa^My  factor)  for  tin* 
jol)  to  bo  (loiio.  and  should  he*  logiilarly  rlnM'k<Ml  for 
sifiiis  of  failure. 

3.  Sheets  being  extracted  from  water  having  a  strong  rur- 
rent  should  be  prevented  from  lateral  niovenient  by  the 
use  of  cables  or  other  guidelines. 

4.  Extracting  derricks  and  cranes  have  been  upset  when 
sheaves  or  cables  broke  under  stress.  This  juav  he  pre- 
vented by  anchoring  the  boom  from  the  fronl  to  pre- 
vent the  equipment  from  going  over  backward. 

5.  Cable  failure  can  also  cause  backlash  and  snhse(iueiit 
injury.  Cables  should  be  closely  examined  regularly- 
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Cofferdams 


SCOPE  AND 
PURPOSE 

Although  excavation,   general  piledriving.  and   sheet  piling 
operations  are  a  part  of  cofferdam  work,  there  are  enough 
other  individual  characteristics  involved  in  the  eonstriietion 
of  cofferdams  to  warrant  discussion  as  a  separate  topic. 

Extensive   coverage   on   technical   literature   relating  to  this 
work  is  available,  and  the  student  should  take  advantage  of  it. 

This  discussion  is  limited  lo  the  review  and  consideration  of 
the  essential  accident  producing  conditions  and  functions. 

Cofferdams  are  often  constructed  from  floating  equipment, 
and  the  heavy  equipment  and  materials  involved  are  major 
contributing  factors  to  the  continuing  acute  accident  problem. 

DEFINITION  AND 
USE 

The  terms  ''caisson"  and  ''cofferdam"  are  interchangeable  to 
some  degree. 

Webster's  dictionary  defines  a  cofferdam  as  "a  watertight  en- 
closure from  which  the  water  is  pumped  to  expose  the  bot- 
tom (of  a  river,  etc.)  and  to  permit  work  to  be  done  there; 
also  a  caisson." 

Kellogg,  in  "Construction  Methods  and  Machinery,"  says,  "a 
cofferdam  is  a  somewhat  watertight  enclosure  within  which 
excavation  can  proceed  to  a  firm  foundation." 

There  are  differences,  howevei-,  which  relate  to  size,  basic 
methods  of  construction,  and  use. 

In   a   strict  sense,   cofferdam   construction    is   most  usually 
thought  of  in  relation  to  the  construction  of  docks,  bridges, 
piers,  dams,  and  similar  structures  where  the  foundation  is 
beneath,  or  in,  water. 

The  term,  however,  is  also  used  in  relation  to  sheet  pile 
structures   erected    to    allow    excavation    of   earth  through 
ground  water  for  buildings  and  other  construction  on  land. 
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ELEMENTS 


The  'slep-by-slep'"  procedures  iijsually  connected  with  a  coffer- 
dam are: 


1.  Conslrucling  the  cofferdam. 

2.  Removing  any  water  in  the  cofferdam  (by  pumping). 

3.  The  excavation  process. 

4.  Any  foundational  treatment  necessary. 

5.  Erecting  the  structure  for  which  t)ie  cofferdam  is  built. 

6.  Razing  the  cofferdam. 

A  cofferdam  can  be  made  of  steel  sheet  piling-  timber,  earth,  or 
any  combination  of  them. 

Steel  sheet  piling  is  the  material  used  most  often,  so  the  hazards 
of  sheet  piledriving  must  be  considered  in  any  safety  program 
for  cofferdam  construction. 


STANDARDS 


The  United  States  of  America  Standards  Institute  safety  re- 
quirements for  Excavation,  A  10.7,  says: 

"(5.1)  Cofferdams  shall  be  carefully  planned  and  designed. 
Working  drawings  shall  be  provided  and  available  on  the 
job. 

''(5.2)  Cofferdams  shall  be  constructed  in  accordance  with 
the  working  drawing. 

"(5.3)  Cofferdam  shall  be  inspected  daring  construction  for 
compliance  with  design  and  working  drawings.  A  compe- 
tent person  shall  make  daily  inspections  thereafter. 

"(5.4)  If  overtopping  of  the  cofferdam  by  high  waters  is 
possible,  design  shall  include  provisions  for  controlled 
flooding  of  the  work  area. 

"(5.5)  Scabs  shall  be  securely  fastened  by  welding  or  bolting. 

"(5.6)  Walers  and  braces  shall  be  securely  supported. 

"(5.7)  Cell  type  cofferdams  with  tight  sheeting  shall  be 
provided  with  weep  holes  or  drains. 

"(5.8)  Where  men  or  equipment  are  required  or  permitted 
on  eofferdam  walkways,  bridges  or  ramps  with  guardrails 
or  equivalent  protection  shall  be  provided. 
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"(5.9)  At  least  two  ladders,  or  other  means  of  rapid  exits, 
shall  be  provided  for  men  working  in  eofferdanis. 

"(5. 10)  A  plan,  including  warning  signal,  for  ronl rolled 
flooding  and  evacuation  of  men  and  equipment  in  ease  of 
er?iergency  shall  be  provided  and  posted. 

''(5.11)  Sheathing  shall  be  marked  in  a  niannt^r  which  will 
provide  a  positive  point  from  which  to  measure  penetra- 
titm  at  any  time."' 


Probably  the  two  most  spectacular  types  of  accidents  involv- 
ing cofferdams  are  those  of  flooding  or  collapse. 

Advanced  planning,  to  the  degree  of  sometimes  constructing 
models  to  appraise  she  possibility  of  floods,  under-seepage  and 
stability  of  the  structure,  is  an  essential  part  of  accident  pre- 
vention for  this  work. 

Planning  is  also  important  for  entrance  ramps,  the  flow  of 
traffic,  the  sequence  of  functions,  and  similar  factors. 
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Chart  19 


COMPONENTS 


The  basic  components  of  most  cofferdams  are  piling  and 
bracing  (when  noi  self-supporting). 

The  interlocking  steel  sheet  piling  commonly  used  may  be  of 
the  straight-web,  arch-web,  or  Z-type  (plus  rolled  corner  piles). 

Chart  19  is  an  example  of  one  type  of  standard  cofferdam, 
ill^^strating  the  installation  of  either  "U''  or  "Z'"  type  sheet 
piles,  internally  supported  by  soldier  beams  and  one-way 
cross-lot  bracing. 

The  shape  and  comparative  dimensions  of  the  structure  illus- 
trated allow  the  use  for  internal  support  of  four  equally 
spaced  ^^eross-lot"  internal  braces.  This,  in  turn,  permits  con- 
siderable freedom  of  movement  and  location  for  excavation 
and  other  necessary  operations  within  the  cofferdam  structure. 
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INTERIOR  BRACING  OF  COFFERDAM  WALL 


Chart  20 


BRACING  AND 
TYPES  OF 
COFFERDAMS 


Brariii^  may  be  cither  external  or  internah  or  both. 

Braeing  inchides  struts.  eross.h)t  beams,  ar<\s  rakers,  ribs,  and 
tiebaeks. 

Cross-b)t  braeing  is  often  needed  for  safely,  partieiilarly  in 
the  deeper  cofferdams  which  may  require  multileveb  multi- 
directional,  complex  support  strncliires. 

Chart  20  shows  a  section  of  sheet  pile  bracing  using  raker- 
type  braces.  When  multiple-row  raker  bracing  of  varying 
heights  is  used,  it  may  be  held  in  place  by  centralized  mats 
in  the  cut  area.  Individually  mounted  rakers,  as  shown  in 
this  illustration,  may  be  supported  by  deadmen.  or  by  the 
soil  structure  if  capable  of  providing  proper  support. 

In  this  illustration,  ''H''  beams  are  used  to  serve  as  the  rakers 
which  support  the  cofferdam  wall.  When  the  distance  between 
the  sheet  pile  walls  of  a  cofferdam  is  appreciable,  rakers  are 
usually  preferred  to  cross-lot  bracing  for  economical  reasons. 
In  addition,  this  method  of  raker  installation  presents  less  in- 
terferenee  with  operations,  thereby  contributing  to  safer 
operating  conditions. 
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Note  tliis  illiistrati<Mi  of  tin-  -afoty  handrail  wliirli  has  hf»t»it 
tnoiinted  on  the  soldirr  bt^am.  \^ Jnlo  it  is  not  a  "siamlanl  * 
handrail,  it  is  nev<*rtlieless  a  ^ood  example  of  an  effort  to 
provide  the  type  of  protection  wliirh  should  he  ineliided 
when  erecting  eofferdani  strmture-. 


Chart  21 


Slanted-Arc  Walled 
Cofferdams 


Slanted-arc  walls,  strengthened  by  rib  bracing,  which  are  sup- 
ported by  full-height  cross-lot  bracing  structures  spanning  the 
excavation,  are  also  used^  as  illustrated  here.  These  provide 
an  ''operational  safety  factor''  in  that  the  minimal  nund)er  of 
such  cross-excavation  supports  required  permits  maxinuun  un- 
obstructed working  area  in  the  cofferdam. 

In  this  chart,  a  cofferdam  consisting  of  a  series  of  the  type 
section  shown  is  represented.  The  arced  and  slanted  wall  of 
the  cofferdam  is  braced  with  curved  wales.  These  are,  in 
turn,  given  lateral  internal  support  by  the  type  of  cross-lot 
bracing  shown. 

Tlie  vertical  piling  shown  at  the  base  of  the  slanted  arc  wall 
illustrates  the  additional  base  support  structure  which  is  often 
necessary  to  resist  high  water  pressures  or  other  forces  which 
may  be  exerted  against  the  piling  at  the  base  of  the  cofferdam 
walls. 
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Chart  22 


Circular  Cofferdams 


Rib  bracing,  as  used  in  circular  cofferdams  (as  shown  in 
Chart  22)  provides  an  unobstructed  work  area  within  the 
structure. 

In  this  illustration,  the  internal  ribs  shown  act  as  compression 
rings  to  support  the  circular  structure. 

Such  circular  excavations,  when  made  in  earth  and  of  limited 
diameter  and  depth,  are  usually  constructed  of  straight-web 
or  flat-arch  sheet  pilirg. 

Excavations  which  require  higher  beam  strength  necessitate 
the  use  of  arched-web  sections,  or  ''^Z^'  piles  in  soit.e  cases. 

In  water,  circular  cofferdams  have  come  to  be  used  as  per- 
manent structures,  both  as  individual  structures  and  as  sec- 
tions  of  cellular  complexes. 
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Tfie  advantajies  of  their  use  in  this  manner  i>  that  thev  ran 
he  ereeted  in  water  of  eonsiderahh*  depth,  on  >uh>oil  whieh 
i^  unstal)le.  on  roek-  ete.  The  hazard>  of  rnfferdain  ron.-triK  - 
tion  are  rediired  somewhat  uitli  eireular  >truetnres  hot  au>e 
as  soon  as  they  are  filled,  they  heeonie  self-Mipuurtin*;. 


Chart  23 


Diaphragm-Type 
Bracing 


The  diaphragm  type  is  essentially  a  celluJar  type  eofferdam. 
This  construction  permits  the  building  of  very  wide  coffer- 
dams by  reducing  the  radii  of  the  arcs,  thus  spacing  the 
diaphragms  closer,  which,  in  turn,  permits  the  use  of  longer 
diaphragms. 

Chart  23  above  is  an  example  of  a  semi-circular  cofferdam 
complex,  with  straight  diaphragm  ""cross-lot  walls,'""  supporting 
vertical  outer  walls. 

This  construction  principle  is  very  similar  to  that  used  for  a 
series  of  circular  cofferdams  joined  by  interconnecting  ribs. 

The  interconnected  circular  cell  type  has  the  safety  feature 
in  water  work  of  providing  security  during  construction 
against  the  action  of  waves,  flaslr  floods,  and  similar  aquatic 
disturbances. 

The  filling  of  the  diaphragm  type  cell  must  also  be  done  with 
care  so  that  the  level  of  the  fill  in  any  given  cell  does  not 
greatly  exceed  that  of  adjoining  cells. 
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j  Tli«*  (]iaf)lira<£iii  lyj>r  <I(*{m<'1<*(I  alH>\r  lia>  a  >aiVty  *  Mi>a(I\an- 

j  ta^e"  in  that  if  oiu*  section  -limiM  fail,  it  vNouhJ  quito  likoK 

■  raii><^  a  -iiiiilar  failun^  to  at  lra>t  tho.-r  >r<'ti<>iiN  <iii  both  >i<lr- 

;  of  thr  <*ell  whi<^h  faii>. 


INTERCONNECTED  SHEET  PILE  ARC  BRACING 


Chart  24 


Interconneoted 
Sheet  Pile  Arcs 

Cellular  oofferdain^  art*  roniplotely  rirrnlar.  rib-hrartMl  <trih'- 
tures  buill  in  serie?  and  interconnected  by  sheet  pile  arcs. 
This  construction  provides  a  meaningful  safety  factor  since 
failure  of  one  cell  will  not  cause  failure  of  an  adjoiniujr  cell. 
In  the  diaphragu'i  type,  failure  of  one  cell  will  cause  the  fail- 
ure of  at  lea;^t  one  cell  on  each  side  of  the  collapsing  cell. 

In  a  circular,  cellular  cofferdam  of  any  consequential  depth, 
interlocking  strength  of  the  s'irueture  is  an  important  factor. 

Circular  cofferdam  cells  may  be  filled  individually;  but  tlie 
diaphragm  type  must  be  filled  in  series  and  carefully  con- 
trolled to  prevent  variance  in  the  fill  levels  feo  that  one  cell 
does  not  appreciably  differ  in  fill  level  from  an  adjoining  cell. 

COFFERDAMS  FOR 
BUILDINGS 

Braced  cofferdams  are  the  conventional  application  in  build- 
ing construction  on  land.  The  smaller  ones  usually  are  cross- 
braced;  the  wider  ones  are  usually  raker-braced. 
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OVERWATER 
OPERATIONS 


There  i>  very  little  essential  differentv  in  tlie  prohlnns  en- 
countered, or  the  principle)^  involved,  between  ("on^trurtion 
of  cofferdams  on  land  or  in  water. 

Th'  pre>ence  of  buildings  or  other  nearby  striHture>  which 
must  be  protected  from  damage  by  either  the  piledriviug  or 
excavation  processes  is  much  more  common  in  operations  on 
land. 

Use  of  preassembled  bracing  cages,  common  in  w  nv  r  -  nrl  , 
is  impossible  in  land  cofT-^rdam  rjtiur. 

I'he  safety  practices  prescribed  in  the  Construction  Safetv 
Course  Outline  for  "'Excavation."  and  in  the  sections  on 
"Piledriving/""  and  ''Sheet  Piling''  in  this  outline,  are  ap- 
plicable  to  land-hased  cofferdam  operations. 


The  most  distinctive  characteristic  of  this  work  is  the  need 
for  precautions  relatincr  to  work  over  and  on  water. 

All  boats,  trestles,  and  other  water-borne  structures  should  he 
equipped  with  liferings  and  lifelines. 

Water  equipment,  such  as  barges,  should  have  closely  spaced 
safety  ropes  hanging  from  their  sides  and  end^^  to  the  \\af»  r 
line. 

Lifelines  should  be  pro^  ided  for  personnel,  where  necessary. 

Lifejackets  should  be  worn  by  all  personnel. 

Pumping  facilities  to  Landle  emergency  conditions  should  be 
maintained  in  the  cofferdam. 

Artificial  illumination  should  be  provided. 

When  there  is  navigation  in  the  area,  warning  lights  should 
be  mounted  on  the  cofferdam. 

In  some  situations  boats  for  personnel  should  be  provided  for 
emergency  use. 

Strategically  located  stairways  should  be  provided,  both  for 
general  use  and  emergency  situations. 


*  U.S.  GOVCKHMENT  PlllHTiNC  OfnCC  :  t»f7  Or-277-»78 
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ABSTRACT  -   THIS  CORE  CURRICULUM  GUIDE 
CONTAINS  OUTLINES   AND  DESCRIPTIONS  OF  FIVE 
BASIC  COURSES   FOR  PHASE    I  OF  A  TOTAL 
CURRICULUM   IN  ADMINISTRATION  OF  JUSTICE 
EDUCATION  FOR  CALIFORNIA   COMMUNITY  COLLIDES. 
INCLUDED   ARE:    (1»    AN   INTRODUCTORY  COURSE,  (2) 
PRINCIPLES   AND  Pi^OCEDURES  OF   THE  JUSTICE 
SYSTEM,    (31   CO^iCEPTS  OF  CRIMINAL   LAW,  (A) 
LEGAL  ASPECTS  OF  EVIDENCE,   AND   (5)  COMMUNITY 
RELATIONS.    DEVELOPED  BY  A  CURRICULUM 
DEVELOPMENT  TASK   FORCE   OF  FIVE   EDUCATORS  FROM 
COMMUNITY  COLLEGES   WITH  THE   HELP   OF  LEADERS 
IN  THE  JUSTICE   SYSTEM,    THIS  SPIRAL  BOUND 
GUIDE  WILL   BE  USEFUL  FOR   THE  DEVELOPMENT  OR 
IMPROVEMENT  OF   PROGRAMS   IN  THIS  AREA  FOR 
COMMUNITY  COLLEGES.    INTRODUCTORY  COMMENTS  ARE 
INCLUDED  CONCERNING  THE  EDUCATIONAL 
PHILOSOPHY,  HISTORICAL   DEVELOPMENT,  AND 
METHODOLOGY  OF   CURRICULUMS  FOCUSING  ON 
ADMINISTRATION  OF   JUSTICE.   GENERAL  AND 
SPECIFIC  COURSE   GOALS  AND  BEHAVIORAL 
OBJECTIVES  ARE  PfiOVIDED.   SUGGESTED  TEACHING 
AND  EVALUATION   TECHNIQUES  ARE  GIVEN  FOR  THE 
COURSES,    AS  WELL  AS  LISTS  OF  SELECTED 
READINGS.  (AGJ 
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FOREWORD 


This  core  of  basic  courses  for  the  Administration  of  Justice 
curriculum  in  the  California  Community  Colleges  has  been  developed  to 
be  used  as  a  guide  for  the  development  of  new  programs  or  improvement 
of  existing  programs  in  the  Administration  of  Justice  education.  The 
core  of  courses  provide  Phase  I  of  a  total  curriculum  that  has  been 
structured  and  developed  by  a  curriculum  development  task  force.  The 
task  force  was  assisted  by  practitioners  from  agencies  in  the  justice 
sys tem- 

The  project  chairman  was  Mr-  Robert  Blanchard,  Assistant  Professor, 
Administration  of  Justice  Education,  Riverside  City  College.     The  over- 
all project  was  planned  and  coordinated  by  the  Chancellor's  Office, 
Division  of  Occupational  Education  under  the  supervision  of  J.  Winston 
Silva,  Specialist  in  Criminal  Justice  Education,  California  Community 
Col  1 eges  . 

This  core  curriculuin  guide  provides  the  necessary  material  for  the 
five  basic  courses  in  the  Administration  of  Justice  Education  and  comple 
Phase  I  of  the  total  curriculum.     Phase  II  to  be  published  in  June  1973, 
will  contain  material   for  occupational  choices  open  to  students  who 
aspire  to  a  career  in  the  justice  system;  choices  may  be:     law  enforce- 
ment, judicial  process,  corrections,  industrial  security  and  others. 

This  model  includes  certain  suggested  behavioral  objectives.  These 
are  not  intended  to  be  all-inclusive  and  administration  of  justice 
instructors  may  wish  to  revise  or  expand  these  objectives  in  their 
i  ndi  vi  dual  program  impl ementati  on . 


Leland  P.  Baldwin 
Assistant  Chancel  lor 
Occupat i  onal  Educati on 
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PREFACE 


California  Community  Colleges  are  sensitive  to  the  needs  of  people  in 
their  districts.     Each  college  strives  to  provide  the  necessary  occupa- 
tional programs  to  meet  the  employer  dema'nds  as  well  as  those  of  its 
students  . 

Special  occupational  programs  are  designed  to  fulfill  the  obligation 
of  the  college  to  the  community.     These  programs  are  constantly  examined 
and  revised  for  compatibility  with  local  practices  as  well  as  national 
standards  used  as  a  base  for  planning.     The  administration  of  justice 
program  is  structured  in  this  way  to  allow  for  growth  of  the  student  and 
for  mobility  in  his  chosen  field.     A  segment  of  the  administration  of 
justice  program,  of  which  this  core  curriculum  is  the  basic  component, 
may  be  used  as  a  foundation  for  education  that  leads  to  a  higher  degree 
of  achievement. 

This  curriculum  guide  for  the  core  curriculum  in  the  administration 
of  justice  is  Phase  I  of  a  total  curriculum,  being  prepared  to  assist 
Community  Colleges  to  achieve  high  standards  of  preparation  and  hope- 
fully will  be  used  as  a  model  for  the  basic  program  elements. 

I  hope  this  material  will  provide  the  guidance  for  continued  high 
performance  by  college  personnel  participating  in  preparing  students 
for  a  career  in  the  administration  of  justice  occupations. 


Sidney  W.  Brossman 
Chan  eel  lor 
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INTRODUCTORY  COMMENTS 


Statement  of  Philosophy 

The  many  Administration  of  Justice  agencies  throughout  the  State  and 
the  Nation  have  evolved  from  a  variety  of  historical  origins  at  different 
times  and  have  developed  into  what  we  now  see  as  a  congl omorati on  of  pro- 
fessions, occupations,  and  paraprof ess i ons  with  each  requiring  certain 
tangible  and  intangible  skills  and  bodies  of  knowledge  characteristic  to 
their  respective  disciplines.     The  agencies  within  the  Administration  of 
Justice,  in  broad  terms,  consist  of  law  enforcement,  the  courts,  and 
corrections. 


-  During  the  past  several  years,  Presidential  Crime  Commissions  and 

numerous  other  segments  representing  a  cross  section  of  interests  have 
continuously  concluded  that  education  of  criminal  justice  system  career- 

.       ists  should  be  based  on  two  primary  theses: 

1,     Sub-systems  are  no  longer  in  a  position  to  function  in  a 
vacuum  of  isolation  from  one  another,  lacking  concern  for 
r  the  impact  the  operation  of  one  sub-system  has  on  the  other; 

:  and, 

7-  2,     It  is  of  paramount  importance  that  all  system  members  have 

I  a  deep  sensitivity  and  understanding  of  human  beings  and  the 

society  in  which  they  exist.    This  understanding  should  in- 
^  elude  the  origin  and  styles  of  deviant  behavior  and  current 

I  theories  and  practices  on  dealing  with  and  treatment  of 

3  these  human  weaknesses, 

Y  Historically,  members  of  the  Administration  of  Justice  system  have 

I       been  educated  and  trained  in  an  atmosphere  of  almost  total  segregation 

from  their  sub-system  colleagues*     Law  enforcement,  judicial  and 
7-      correctional  personnel  were  educated,  individually  with  only  a  cursory 
I       coverage  of  the  other  member's  subject  matter.     The  segregation  of  the 
'       educational  process  has  even  included  the  almost  total   isolation  of 

training  facilities.     Except  for  their  sometimes  concurrent  attendance  at 
I       an  occasional  college  class,  the  members  of  each  component  were  kept 
!       separate.     They  learned  little  of  what  the  other  members  of  the  system 

were  required  to  know,  and  the  result  has  been  what  sometimes  appears  to 
r      be  a  total   lack  of  knowledge  and  understanding  of  each  other's  respective 
1       roles  in  justice  administration.     Sub-system  members ,  trai ni ng  for  future 

involvement  within  the  system,  rarely  had  the  opportunity  to  cross- 
ly     pollinate  ideas  and  theories  on  critical  issues  involving  each  of  the 
\       segments.     Generally,  the  first  meeting  of  system  members  took  place  in 
•       the  crucible  of  "real  life",  instead  of  in  a  laboratory  setting  which 

offers  a  safer  environment  to  exchange  points  of  views  and  resolve 
j       difficulties.     This  isolationist  attitude  continues  throughout  the  system 
1       in  varying  degrees  today, 

5-  It  appears  inane  to  provide  indepth  education  for  current  and  future 

I       practitioners  in  atmospheres  of  isolation  and  then  to  expect  system 

members  to  magically  work  harmoniously  in  the  "real  world"  of  their  con- 
stant interaction  and  overlapping  responsibilities.    The  highly  coopera- 
I       tive  nature  of  each  segment's  inter-relationships  in  the  Administration  of 
i       Justice  requires  more  than  a  cursory  orientation  of  the  roles  and  respon- 
sibilities  of  the  other  segments.    A  common  reservoir  of  knowledge  would 
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aid  measurably  in  developing  and  maintaining  this  cooperative  nature. 

A  common  foundation  of  educational  insights  into  the  entire  system 
would  assist  greatly  in  developing  an  understanding  and  sensitivity  to  the 
many  difficult  problems  that  face  all  members  within  the  system.  The 
educational  approach  needs  to  be  handled  on  a  system-wide  basis.  This 
committee  has  developed  a  core  of  five  courses  with  the  contents  organized 
to  include  a  "systems  approach"  to  the  entire  Administration  of  Justice. 

The  committee  feels  that  these  five  courses  include  a  core  of  know- 
ledge that  is  common  to  all  segments  of  the  system  and  will  serve  as  a 
basic  foundation  in  the  building-block  concept  of  the  development  of  a 
totally  integrated  system.     These  courses  have  been  developed  with  the 
thought  of  establishing  a  proper  blend  of  the  liberal  arts  and  behavioral 
sciences  with  studies  from  the  justice  system. 

The  program  for  the  Administration  of  Justice  major  in  a  community 
college  should  consist  of  a  total  of  24  units,  including  the  five  courses 
contained  in  this  guide,  which  total  15  semester  units.     The  balance  of  9 
units  on  a  semester  basis  should  be  directed  toward  one  of  the  sub-system 
components  the  student  chooses  as  a  specialization  within  the  Administra- 
tion of  Justice  program.     Whether  the  student  chooses  Law  Enforcement, 
Courts,  Correcti ons  ,  Crimi nal i s ti cs  ,  Industrial  Security,  or  some  other 
specialization  will  be  determined  by  how  he  plans  the  balance  of  his 
schedule  in  addition  to  the  five  core  courses.     The  core  courses  should  be 
introduced  at  the  lower  division  level  in  the  college  program.     The  five 
core  courses  contained  in  this  project  are  classified  as  Part  I  of  a  multi- 
phased  master  plan  program.     Part  II  will  include  a  course  outline  guide 
of  elective  courses  the  student  may  take  to  complete  his  major  require- 
ments. 

The  committee  does  not  perceive  the  five  core  courses  as  eliminating 
any  elective  courses. or  major  courses  within  law  enforcement,  judicial  or 
corrections.     It  views  the  core  curriculum  as  a  common  starting  block, 
logically  leading  into  the  many  choices  of  elective  courses. 

In  the  past  police  science  curriculums,  as  taught  in  most  colleges, 
have  been  duplicated  in  varying  degrees  in  most  police  academies.  There 
appears  to  have  been  a  high  degree  of  overlap  in  the  technical  training 
courses  and  educational  offerings.     The  academic  approach  seemed  to  take 
a  back  seat  in  favor  of  more  traditional  training  methods  and  course 
content.     The  trend  currently  tends  to  avoid  this  particular  approach; 
however,  a  relatively  few  institutions  still  maintain  a  somewhat  parochial 
viewpoint  on  this  issue.     In  some  colleges,  due  to  the  alleged  degree  of 
comparable  course  content,  transferable  college  units  are  offered  for 
completion  of  a  basic  training  academy.     These  units  are  not  classified  as 
elective  credit,  but  part  of  the  current  block  of  required  police  science 
subjects. 

It  is  the  intent  of  the  committee  to  establish  a  positive  position  on 
these  controversial  issues.     In  this  light,  the  following  points  are  set 
forth: 
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1.  The  course  content  as  outlined  in  the  proposed  five  core  courses 
in  this  guide  is  academically  developed  and  is  not  intended  to 
include  material  which  can  be  construed  as  training  or  techni- 
cally related  subject  matter. 

2.  The  proposed  five  core  courses  are  designed  to  completely 
articulate  to  upper  division  status  at  4-year  colleges  and 
uni  vers  i  ti  es . 

3.  Transferable  unit  credit  for  the  five  core  courses  should  be 
granted  only  if  completed  in  an  academic  college  environment. 
Peace  Officer  training  academies  do  not  appear  to  fit  this 
def i  ni  ti  on  . 

4.  Transferable  unit  credit  for  the  9  (semester)  units  of  elective 
work  within  the  student's  area  of  selected  expertise  should  be 
awarded  only  if  completed  in  an  academic  college  environment. 


Historical  Development  and  Methodology 

The  genesis  of  the  five  core  curriculum  development  had  its  inception 
from  the  1970  Annual  California  Association  of  the  Administration  of 
Justice  Educators  (then  known  as  the  Police  Educators  Association  of 
California).     At  that  time,  the  five  core  courses  were  standardized  and 
accepted  as  required  classes  for  all  police  science  majors.     The  member- 
ship adopted  these  courses  with  the  proviso  that  the  course  content  be 
revised  and  articulate  to  four  year  colleges.     The  project  was  funded 
through  the  California  Community  Colleges  Office  late  in  1971,  and 
established  two  major  objectives: 


1.  To  develop  course  content  which  provides  for  an  academic 
approach  and  separated  from  training  or  vocationally 
oriented  subject  matter;  and, 

2.  To  broaden  the  approach  to  systematically  include  all  system 
members  within  the  Administration  of  Justice. 

Reachi  ng  these  ob j ecti  ves  requi  red  the  f ol 1 owi  ng  re vi  s  i  ons  : 

1.  Restructuring  and  redesigning  course  content  to  be  more 
palatable  to  all  system  members. 

2.  Restating  the  philosophical  viewpoint  to  include  other  system 
members  and  the  elimination  of  skill  techniques  or  specialized 
emphasis  in  areas  of  interest  to  only  one  member  within  the 
system . 

3.  Retitling  the  courses  to  fit  the  system  concept. 


The  committee  met  initially  during  October  1971,  to  establish  the 
methodology  of  the  project.     A  "request  for  help"  letter  went  out  to 
over  130  members  within  the  educational  field.    This  included  a  large 
percentage  of  community  college  educators  and  many  four  year  college 
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representatives.     The  request  specified  the  need  for  current  course 
outlines  on  the  five  core  courses  and  more  importantly,  how  they  per- 
ceived these  courses  being  taught  to  keep  abreast  of  future  changes  and 
to  include  the  entire  justice  system. 

The  returns  from  the  field  survey  were  reviewed,  itemized, 
researched  and  consolidated  and  preliminary  drafts  were  developed  for 
each  course  by  each  committee  member.     Each  course  outline  was  then 
discussed  at  length  by  the  committee  sitting  en  mass  and  numerous  changes 
were  made.     During  March  1972,  a  package  consisting  of  a  rough  draft  of 
each  course  outline  was  sent  again  to  the  field  asking  for  a  critical 
analysis  of  each  item  contained  in  the  courses.     Mailings  were  sent  to 
over  130  professional  educators,  training  officers,  and  practitioners 
currently  involved  in  the  justice  system.     Evaluative  comments  with 
numerous  changes  were  received  from  the  field  and  each  item  was  considered 
for  inclusion  in  the  final  draft.     Personal  interviews  were  held  with 
representatives  from  disciplines  in  the  college  community  not  associated 
with  the  justice  system  curriculum,  practitioners  within  the  justice 
system,  professional  educators  and  training  officers.     In  May  1972,  the 
committee  met  for  an  intensive  two  day  course  content  review  and  pre- 
liminary final  draft  study  seminar.     At  this  time  comments  received  from 
the  field  were  discussed  and  necessary  changes  in  the  content  were 
e  ff acted . 

The  course  content,  as  now  constituted,  reflects  the  collective 
opinion  of  many  professionals  within  the  justice  system.     The  committee 
recognizes  the  impossi bl e  task  of  "being  all  things  to  all  people"  and 
completely  satisfying  the  numerous  human  opinions  about  every  point 
within  each  course  outline.     However,  during  the  entire  project,  the 
committee  has  been  sensitive  to  the  constructive  evaluations  from  the 
field  and  made  every  attempt  to  properly  and  fairly  resolve  each  issue. 

The  members  of  the  committee  have  maintained  an  attitudinal  posture 
which  provided  for  inclusion  of  as  many  varying  viewpoints  as  possible 
in  the  developmental  phase  of  these  courses.     It  is  felt  that  this  atti- 
tude of  openness  to  suggestion  and  review  has  aided  measurably  the 
validity  of  course  content  and  objectives. 
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COURSE  CONTENT  AND  DESCRIPTIONS 


*       INTRODUCTION  TO  THE  ADMINISTRATION  OF  JUSTICE 
**      PRINCIPLES  AND  PROCEDURES  OF  THE  JUSTICE  SYSTEM 
***      CONCEPTS  OF  CRIMINAL  LAW 
****      LEGAL  ASPECTS  OF  EVIDENCE 
*****      COMMUNITY  RELATIONS 
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INTRODUCTION  TO  THE  ADMINISTRATION  OF  JUSTICE 


INTRODUCTION  TO  THE  ADMINISTRATION  OF  JUSTICE 


COURSE  OUTLINE 


LENGTH  OF  COURSE:      3  semester  units  or  4  quarter  units. 


COURSE  DESCRIPTION 


The  history  and  philosophy  of  administration  of 
justice  in  America;  recapitulation  of  the  system; 
identifying  the  various  sub-systems,  role  expecta- 
tions, and  their  i n ter- rel ati onshi ps ;  theories  of 
crime,  punishment,  and  rehabilitation;  ethics, 
education  and  training  for  professionalism  in  the 
sys  tem . 


COURSE  GOALS 


3. 


To  provide  a  knowledge  of  the  various  agencies  encompassing 
the  administration  of  justice  system  and  the  inter-relation- 
ships between  them. 

To  develop  the  ability  of  the  student  tc  recognize  the  adminis- 
tration of  justice  agency  best  suited  to  his  or  her  talents 
and  aspirations. 

To  develop  an  appreciation  of  the  complexity  of  the  total 
system  and  importance  and  dignity  of  being  a  part  of  the 
system. 


GENERAL  PERFORMANCE  OBJECTIVES 
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The  student  completing  this  course  of  instruction  will  be 
able  to  demonstrate  his  knowledge  of  the  evolution  of  the 
administration  of  justice  system,  its  objectives,  role  expec- 
tions,  and  trends  through  oral  presentations  and  written  exam- 
inations with  an  accuracy  of  ninety  percent. 

Completion  of  this  course  of  instruction  will  develop  an 
awareness  of  the  crime  problem.    The  student  will  demonstrate 
his  knowledge  of  causal  theories,  criminal  types,  and  the 
implications  of  crime  statistics  through  a  term  paper  and 
written  examinations  with  a  ninety  percent  competency  level. 

Instruction  shall  provide  the  student  with  an  overview  of  the 
organization  and  operation  of  administration  of  justice 
agencies.    The  student  shall  demonstrate  his  knowledge  of  the 
various  agency  organizational  structures  and  their  inter- 
relationships through  short  essay  assignments  and  written 
examinations  with  a  ninety  percent  competency  level. 

The  student  completing  this  course  of  instruction  will  develop 
an  appreciation  of  education,  training,  and  professionalism 
in  the  administration  of  justice  system.    The  student  shall 
demonstrate  his  knowledge  in  this  area  through  class  discussion 
research  papers  and  written  examination  with  ninety  percent 
accuracy. 
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SCOPE: 

I.    The  Need  for  Administration  of  Justice  Agencies. 

A.  Roles  and  objectives  within  the  Administration  of  Justice  System. 

1  ..    Law  Enforcement 

2 .  J  u  d  i  c  i  a  1 

3.  Corrections 

B.  Explanations  of  Crime. 

1 .  Casual  Theories 

a.  Evolution  of  theories 

b.  Socio-cultural  factors 

c .  Psychol og  i  cal  cons  i  de rati  on s 

d.  Political-economic  impiications 

2.  Criminal  Classifications 

a.  White-conar  criminal 

b.  Organized  crime 

c.  Professional  vs.  casual 
d*  Victimless  crime 

C.  Scope  of  the  Crime  Problem. 

1.  Implications  of  criminal  statistics 

2.  Volume  and  rate 

3.  Crime  related  factors 

a.  Human 

b.  Time 

c.  Environmental 

4«     The  correctional  system  and  its  relation  to  the  problem 

a.  Theories  of  punishment 

b.  Treatment  concepts 

c.  Dynamics  of  recidivism 

5.     The  court  system  and  its  relation  to  the  problem. 

a.  Time  factors 

b.  Sentencing  procedures 


II.  Evolution  of  the  Administration  of  Justice  System 

A.  Development  of  law  enforcement. 

1 .  Early  hi  story 

2.  Development  of  the  English  police 

3.  Development  of  the  United  States  police 

B.  Development  of  the  judicial  system  in  the  United  States, 
p.     Development  of  the  correctional  system. 


III.  Overview  of  the  Organization  and  Operation  of  Justice  Agencies. 

A.  Organization  and  operation  of  law  enforcement  agencies 

1  .  Local 

2.  State 

3.  Federal 

B.  Organization  and  operation  of  the  court  system 

1  .  Local 

2.  State 

3.  Federal 

C.  Organization  and  operation  of  the  correctional  system 

1  •  Local 

2  .  State  correcti  onal  institutions 

3.  Federal 

4.  Probation  and  parole 

IV.  An  Analysis  of  Role  Expectations  in  the  Administration  of  Justice 
System. 

A.  Law  Enforcement 

B .  Judicial 

C.  Corrections 

D.  Private  Sector 

V.  Education  and  Training 

A.  Community  college  programs 

1.  Acaxlemic  programs 

2.  Technical  training 

3 .  Academy  trai ni ng 

B.  State  college  and  university  programs 


^  1 .    Academi  c 

2.  Technical 


Relationship  of  professional  associations 
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VI .  Professionalism 

A.  Canons  and  codes  of  ethics 

B.  Responsibilities  to  society 

C.  Discretionary  powers 


VII.  Trends  in  the  field  of  administration  of  justice 

A.  Current 

B.  Future 


INSTRUCTIONAL  METHODS : 

1.  Lecture  and  discussion 

2.  Guest  speakers 

3  .  Inf orma ti  onal  sheets 

4.  Demonstrations 

5.  Field  trips 

6.  Transparencies,  slides,  films,  audio-tapes,  and  video-tapes 

7 .  Outsi  de  special  projects  and  reports 

8.  Exploratory  work  experience 


EVALUATION  METHODOLOGY: 

1.  Written  examination 

2-  Special  projects  and/or  report 

3*  Attendance 

4.  Class  participation 


MINIMUM  STANDARD  0£  ACHIEVEMENT: 

Satisfactory  achievement  on  all  parts  of  the  evaluation  process 


SELECTED  READINGS: 

Adams ,  Thomas  F. ,  Law  Enforcement:    An  Introduction  to  the  Pol i  ce 
Role  in  the  Community,  Englewood  Cliffs,  New  Jersey:     Prenti  ce 
Hall. 

Adams ,  Thomas  F. ,  Criminal  Justi  ce  Readings  Pacific  Palisades : 
Goodyear  Publishing  Company,  Inc. 

Barnes,  Harry  Elmer,  The  Story  of  Punishment,  Montclair,  New  Jersey 
Patterson  Smith  1972. 
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Brancistatter,  A.  F.,  and  Allen  A.  Hyman,  Fundamentals  of  Law 
Enforcement ,  Beverly  Hills:     Glencoe  Press,  1971. 

Caldwell,  Harry,  Basic  Law  Enforcement,  Pacific  Palisades:  Goodyea 
Publishing  Company,  Inc.,  1972. 

Carter,  Robert  M. ,  Daniel  Glaser,  and  Leslie  T.  Wilkins,  Correction 
Ins ti  tuti  ons ,  New  York:     J.  3.  Lippincott  Company,  1972. 

Clift,  Raymond  E.,  Police  and  Public  Safety,  Ci nci nnati :     The  W.  H. 
Andersen  Company,  1963. 

Dinltz,  Simon,  and  Walter  C.  Reckless,  Critical  Issues  in  the  Study 
of  Crime:     A  Book  of  Readi  ngs ,  Boston:     Little,  Brown  and 
Company. 

Eldefonso,  Edward;  Alan  Coffey,  and  Richard  C.  Grace,  Principles  of 
Law  Enforcement,  New  York:     Wiley  and  Sons,   Inc.,  1968, 

Fox,  Vernon,  Introducti  on  to  Cor recti ons,  Englewood  Cliffs,  New  Jer 
Prentice-Hall ,  1972. 

German,  A.  C;  Frank  0.  Day,  and  Robert  R.  J.  Gallati,  Introduction 
to  Law  Enforcement,  Springfield,  Illinois:     Charl es  C .  Thomas , 
1  962. 

Hill,  Stuart  L.,  Crime ,  Power,  and  ^^oral  i  ty :     The  Criminal  Law 
Process  in  the  United  States,  Scranton:     Chandler  Publishing 
Company  ,1971. 

Hood,  Roger,  and  Richard  Sparks,  Key  Issues  in  Criminology,  New  York 
McGraw-Hill  Book  Company,  1970. 

Ives,  George,  A  History  of  Penal  Methods,  Montclair,  New  Jersey: 
Patterson  Smith,  1970. 

Lansbf *ry,  J.  Robert,  I ntroduct ion  to  Criminal  Justice,  Santa  Cruz: 
Dc:/-:s  Publishing  Co.,  1  968. 

Leonard,  V.  A.,  and  Harry  W.  Moore,  The  General  Administration  of 
Criminal  Jus ti  ce ,  Brooklyn:     The  Foundation  Press,  Inc.,  1967. 

Newman,  Charles  L.,  Sourcebook  on  Pro bat ion.  Parol e  and  Pardons , 
Springf i  el d ,  11 1 i  noi  s  :     Charl es  C .  Thomas  ,  Publ i  sher ,  1  9  70. 

Ni ederhof fer ,  Arthur,  and  Abrahem  S.  Blumberg,  The  Ambivalent  Force 
Perspecti  ves  on  the.  Pol  ice ,  Massachusetts:     Ginn  and  Cor  any, 
1970. 

Salottolo,  A.  Lawrence,  Modern  Pol i ce  Servi ce  Ency c 1 opedi a >  New  Yorl 
ARCO  Publishing  Company,  Inc. 
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Smith,  Alexander  B,,  and  Harriet  Pollack,  Crime  and  Justice  in  a  Mass 
Soci  ety ,  Massachusetts:     Xerox  Col  lege  Publ i  shi  ng  ,  1972. 

Sullivan,  John  L.,  Introducti  on  to  Pol i  ce^  Sci  ence  2nd  ed. ,  New  York: 
McGraw-Hill  i  ^ok  Company,  1971. 

Weston,  Paul  B.,  and  Kenneth  M.  Wells,  Law  Enforcement  and  Criminal 


J  usti  ce  :  An  Introducti  on  ,  Pacific  Palisades:  Goodyear  Publish- 
ing Company,  Inc.,  1972. 
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PRINCIPLES  AND  PROCEDURES  OF  THE  JUSTICE  SYSTEM 


PRINCIPLES  AND  PROCEDURES  OF  THE  JUSTICE  SYSTEM 


COURSE  OUTLINE 


LENGTH  OF  COURSE:      3  semester  units  or  4  quarter  units 


COURSE  DESCRIPTION:      An  in-depth  study  of  the  role  and  responsibilities 

of  each  segment  within  the  Administration  of  Justice 
System:     law  enforcement,  judicial,  corrections. 
A  past,  present  and  future  exposure  to  each  sub- 
system procedures  from  initial  entry  to  final  dis- 
position and  the  relationship  each  segment  maintains 
with  its  system  members. 


COURSE  GOALS: 

1.  To  provide  the  student  with  a  knowledge  of  the  procedures 
involved  in  the  justice  system  from  arrest  to  release;  and, 

2.  To  develop  skills  in  applying  this  knowledge  to  an  under- 
standing of  the  operation  of  the  justice  sysjtem;  and, 

3.  To  develop  an  appreciation  of  the  necessity  for  the  justice 
system  to  operate  as  a  cooperating  entity  so  the  most 
effective  handling  of  cases  can  be  provided;  and, 

4-     To  develop  an  ability  to  utilize  the  materi al  presented  in 
this  course  in  making  appropriate,  discretionary  decisions 
as  to  how  to  proceed  while  operating  as  a  member  of  the 
sys  tem . 


GENERAL  PERFORMANCE  OBJECTIVES: 

1      WhtJ  presented  with  the  procedures  involved  in  the  justice 
system  from  arrest  to  release,  the  student  will  be  able  to 
demonstrate  his  ability  to  understand  these  concepts  by 
passing  a  written  examination  with  an  accuracy  of  90%. 

Z.     After  developing  skills  in  applying  knowledge  of  the  procedures 
involved  from  arrest  to  release  to  an  understanding  of  the 
operation  of  the  justice  system,  the  student  will  be  able  to 
give  an  oral  presentation  to  the  class  that  will  demonstrate 
hi  s  understandi  ng . 

3,  After  developing  an  appreciation  of  the  necessity  for  the 
justice  system  to  operate  as  a  cooperating  system,  the 
student  will  demonstrate  his  knowledge  of  his  appreciation 
by  writing  a  research  paper  describing  his  competency. 

4.  After  developing  an  ability  to  utilize  material  in  making  appro- 
priate decisions  on  how  to  operate  as  a  member  of  the  system, 
the  student  will  demonstrate  his  knowledge  of  system  membership 
by  passing  an  essay  examination  with  an  accuracy  of  90%. 


SCOPE: 

I.  Conceptual izat ion 

A.  Sub-systems:     from  arrest  to  release 

B.  Role  Identification 

C.  Role  Confl ict 

D.  System  or  non-system 

E.  The  Challenge  of  sub-system  cooperation 

II.  Legal  Authorization  for  System 

A.  U.  S.  Constitution 

B .  Cal i  f orn  i  a  Constitution 

C.  California  Penal  Code 

D.  Other  related  legal  provisions 

III.   Implications  of  Civil  Rights 

A.  Its  effects  on  system  members 

B.  Constitutional  Guarantees 

C.  Bill  of  Rights 

IV.  The  Police  Process 

A.  Pol i  ce  Powers 

B.  Process  of  Arrest 

1 .  Def i  ni  ti  ons 

2.  Purpose 

3 .  Di  s ere ti  ona ry  Powers 

a .  As  1  as t  al ternati  ve 

b.  Psychological  and  social  impact 

4.  Peace  Officer 

5 .  Private  Person 

6.  Warrant 

7.  Citation 

8.  Responsibility  of  arrestee 

C.  Initial  Confinement 
1 .  Why  Jail 
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2.  Alternatives 

3,  Process  of  Bail 

a.  Historical  aspects  of  bail 

b.  Purpose 

c.  Injustice 

d.  Reform 


V.     Coroner  -  Medical  Examiner 

A.  Historical  and  legal  considerations 

B.  Responsibilities  of  the  office 

C.  The  Inquest  process 


VI*  Prosecuting  Attorneys 

A.  Types 

1 .  Attorney  General 

2.  District  Attorney 

3.  City  Attorneys 

B.  Functions 

1.  Role  and  Responsibilities 

2.  Legal  Authority  -  Discretionary  Powers 

3.  Organization/Staffing 

4.  Relationship  to  City,  State,  Federal  Prosecution 

5.  Political  Implications 

I  Strengths  and  Weaknesses 

7.  Contemporary  Issues 

VII.  Defense  Attorneys 

A.  Public  Defenders 

1.  Role  and  Responsibilities 

2.  Legal  Authority 

3 .  Organi  zati  on/Staff i  ng 

4.  Political  Involvement 

5.  Fees 

6.  Relationship  with  system  members 

B.  Private  Counsel 

1 .  Pol i  ti  cs  of  Defense 

2.  Fees 

3.  Manipulating  the  System 

a.  Continuances 

b.  Jury  Selection 
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C.     Legal  Aid  Society 


1  .  Purpose 

2.  Historical  Development 

3.  Fees 

4.  Organizati  on/Staf f i  ng 

5 .  How  Supported 

6.  Political  Problems 


VIII.  State  and  Federal  Regulatory  Agencies 

A.  ABC 

B.  Public  Utilities  Commission 
C*  F«C«C« 

D.  F.A.A. 

E.  Federal  Security 

F.  Consumer  Affairs  Council 


G.     Labor  Commission 


H.  State  Compensation 
I  .  DMV 


IX.  Courts 


A.     Court  Structure  and  Jurisdiction 


1 .  Jus ti  ce 

2 .  Muni  ci pal 

3.  Superior 

4.  State  Appellate 

5.  State  Supreme 

6.  Federal  District  Court 

7.  Federal  Appellate  Court 

8.  Federal  Supreme  Court 

B.    Magistrate  and  Referee 


1 . 

Historical  Significance 

2. 

Responsibilities  and  Duties 

3 . 

HoW  Selected 

4. 

Qua! i  f i  cati  ons 

5. 

Political  Implications 

6. 

Discretionary  Powers 

7. 

Tenure 

8. 

Removal 
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C.     Court  Office-s 


1.  Clerk 

2.  Constable,  Marshal  and  Sheriff 

3.  Recorder 


Grand  Jury 

A.  Functions  of  the  Jury 

1 .  Crimi  nal  Process 

a .  Recommendati  ons 

b.  Indictments 

2.  Civil  Obligations 

B .  Hi  s tori  cal  Factors 

C.  Grand  Jury  Proceedings 

1 .  Sel ecti on  F  vcess 

2.  Tenure 

D.  Contemporary  Issues 


Judicial  Process 

A.  Accusatory  Pleading:. 

1 .  Compl ai  n ts 

2.  Information 

3.  Indictments 

B.  Jurisdiction  and  Venue 

1 .  Def i  ni  ti  on 

2.  Types  of  Jurisdiction 

C.  Court  Appearances  and  Proceedings 

1.  Purpose  -  Rights  of  Defendant 

2.  Arraignments 

a.  Types  of  pleas 

b.  Negotiated  Plea 

3.  Preliminary  Examination 

4.  Grand  Jury  Indictment 

5 .  Trials 

6.  Appeals 

7.  Sentencing  Hearing 

8.  Court  Role  of  Probation  Officer 
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The  Verdict 


1 .  Instruction  to  Jury 

2.  Deliberation 

3.  Types  of  verdicts 

E.     Sentencing  Process 

1 .  Probation  review  and  recommendation 

2.  Diagnostic  Research 

3 .  Def i  ni  te/i  ndetermi  nate  sentance 

4.  Sentence  as  prescribed  by  law 

5.  Granting  probation 

6.  Inequity  of  sentences 
7  .  Adul  t  authc  '^i  ty 

a .  Responsi  bi 1 i  ti  es 

b.  Constituted  Authority 


Xllr  Correctional  Concepts 


A.  General  Philosophy 

1 .  Stated  objecti  ves 

2.  Success  factor 

B.  Process  upon  sentencing 

1.  Reception  ^uidance  Centers 

a.     Classification  and  assignment 

2.  Role  of  Adult  Authority 

a.  Determination  o;  sentence 

b.  Assessment  of  rehabilitation 


C.     Security  Facilities 

1 .  Maximum 

2.  Medium 

3 .  Mi  nimum 

4.  Locations 


Rehabi 1 i  tati  on  - 

1 .  Purpose 

2.  Models 

3.  Contemporary 


Real i  ty  or  Myth 


Iss  ues. 


Present  concept  of  treatment 

1.  Community  treatme\nt  centers 

2.  Model  centers  for  treatment 
a.     Prisons  without  walls 


3.     Responsibility  of  educational  institutions 
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F.     The  Fjn     Uns  of  Parole 


1  .     Ob jecti  ves 

a.  Rehabilitation  under  supervisic^: 

b .  Social  rei ntegrati on 

2.  The  Parolee 

3.  Role  of  the  Parole  Officer  as  a  change  agent 

4.  Case  load 

5.  Success  factor 

6 .  Conditions  cf  Parole 


XIII.  Community  Service  Organizations 

A.  Purposes 

1.     Reason  for  development 

Z.     Relationship  with  the  Justice  System 

3.     Objectives  of  service 

B.  Organizations 

1 .  Teen  chel 1 enge 

2.  Youth  centers 

3.  Free  clinics 

4.  Narcotics  rehabilitation  homes 

5.  Alcohol  rehab ilitat ion  homes 

6.  Suicide  Prevention  Centers 

7.  Crash  pads 


INSTRUCTIONAL  METHODS: 

1  .  Lecture 

2.  Seminar  jtyle  Discussion 

3.  Guest  Lecturers 

4.  Demonstration 

5.  CaseStudies 

6.  Community  based  field  trips 

7.  Resource  texts 

8.  Correlary  readings 

9.  Special  projects  or  papers  and  present  for  class  evaluation 


EVALUATION  METHODOLOGY: 

1 .  Essay  Examination 

a.  Quizzes 

b .  Mi  d- term 

c .  Final 

2.  Active  participation  during  class  discussion 

3.  Special  project,  paper  or  case  study  presentation  to  class 

4.  Attendance 
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MINIMUM  STANDARD  OF  ACHIEVEMENT: 


1.     Satisfactory  completion  of  all  stated  performence  objectives 
A  m-*   '•'num  score  of  70%  out  of  a  possible  100%  on  dl 
exsii;  ■   '-ions,  papers,  pres?-»ntati ons  and  spec  .1  projects. 


SELECTED  READINGS : 

Bristow,  Allen  and  John  B.  Williams,  Criminal  Prccedum  and  tha 
Admi  ni  strati  on  of  Justi  ce  ,  Beverly  Hi  11s-     G'ancoe  Press  , 
1966. 

Carlson,  Ronald  L.,  Criminal  Justi  ce  Procedure  for  Police. 
Cincinatti:     The  W.  H.  Andersen  Company,  1970. 

Fox,  Vernon,  Introduction  to  Corrections.  Prentice  Hall. 

Quinney,  Richard,  Crime  and  Justice  in  Society,  tittle.  Brown  and 
Company. 

Task  Force  Report:     Correcti  ons ,  President's  Commission  on  taw 
Enforcement  and  Administration  of  Justice,  Washington,  D.C.: 
Superintendent  of  Documents,  U.  S.  Government  Printing  Office, 
1967. 

Task  Force  Report:     Courts .  President's  Commiss  on  on  Law  Enforce- 
ment and  Administration  of  Justice,  Washir'  on,  D.C.: 
Superintendent  of  Documents,  U.  S.  Govern'-     ■■.  Printing  Office, 
1967. 

Task  Force  Report:     Pol i  ce ,  President's  Commission  on  Law 

Enforcement  and  Administration  of  Justice,  Washington,  D.C.: 
Superintendent  of  Documents,  U.  S.  Government  Printing  Office, 
1967. 

The  Chall  enqe  of  Crime  i  n  a.  Free  S  o  c  i  e  ty .  President's  Commission 
on  Law  Enforcement  and  Administration  of  Justice,  Washington, 
D.C.:     Superintendent  of  Documents,  U.  S.  Government  Printing 
Office,  1967. 

Weston,  Paul  B.,  and  Kenneth  M.  We'ls,  Administration  of  Justice, 
2nd  Edition,  Englewood  Cliffs,  New  Jersey:  Prentice-Hall, 
Inc.,  1973. 

Wright,  R.  Gene  and  John  A.  Marley,  The  Police  Officer  and  Crimina' 
Justice^  New  York;    McGraw-Hill,  Inc.,  1970. 
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CON.C^.PTS  OF  CRIMINAL  LAW 


ERIC 


COURSE  OUTLINE 


LENGT^^  OF  COURSE: 


3  senester  units  or 


cua^ter  units 


COURSE  DESCRIPTION; 


Historical  development,  philosophy  o-f  Taw  and 
constitutional   provisions;   iefin   tions,  classifica- 
tion of  crime,  and  their  aDf:licarion  to  ::he  syster 
of  administratic":  of  justice;  Ugal  research, 
study  of  case  1  av\ ,  r-ethodol  ogy ,  and  concepts  of  law 
as  a  s  oci  a  1  f orce . 


COURSE  GOALS; 


1  , 
2 


To  provide  the 
devel opmen t  of 


student 
1  aw  and 


with  a  know ledge  of  the 
the  philosophy  of  law. 


hi  s tori  cal 


To  familiarize  the  student  with  the  United  States 
Constitution  and  to  integrate  constitutional  provisions 
with  the  fundamentals  of  law. 


3.  To  introduce  the  student  to  basic  legal   definitions  and 
concepts  which  provide  a  foundation  for  law. 

4.  To  develop  within  the  student  an  appreciation  for  the  value 
of  case  study  and  legal  research  as  a  means  of  interpreting 
court  decisions  in  relation  to  the  written  statutes. 

GENERAL  PERFORMANCE  OBJECTIVES: 

1.     When  presented  with  an  historical  perspective  of  law,  the 

student  will  be  able  to  give  an  oral  presentation  to  the  class 
that  would  demonstrate  his  understanding  of  the  cultural 
evolution  of  law.     Each  student  will  also  be  able  to  answer 
questions  in  a  written  examination  pertaining  to  the 
philosophical  and  historical  development  of  law  with  accuracy 
of 


When  confronted  with  a  legal  problem-  the  student  will  be  able 
to  locate  appropriate  cases  and  exercise  sound  discretion  based 
upon  legal   research  methodology  and  will  be  able  to  write 
briefs  concerning  decisions  rendered  in  these  cases  that  will 
demonstrate  his  understanding  of  the  application  of  legal 
research  . 

When  confronted  with  constitutional  amendments,  the  student 
will  develop  a  perception  of  contemporary  issues  relating  to 
the  administration  uf  justice  and  will  be  able  to  demonstrate 
his  knowledge  of  the  legal  concepts  examined  in  class  by 
writing  a  term  paper  describing  these  concepts. 


ERIC 


19 


When  introduced  to  the  basic  legal   definitions  and  concepts 
of  law  for  ron-lawyers,  the  student  will   develop  the  ability 
to  cope  with  operational  expen*en:^:S  by  applying  these  defiri- 
ticns  ar.d  concepts  to  the  relevan-   legal   codes  in  the  jd'-ir/is- 
tration  of  justice,     ""he  student  will  be  able  to  demonstrate 
his  ability  t*:*-  understand  legal  definitions  and  concepts  by 
passing  a  written  examination  with  accuracy  of  90;.- 


SCOPE 
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I.  Legal  Research  and  Methodology 

A.  Ramifications  of  legal  research 

B.  Orientation  to  case  citations 

C.  Outline  of  the  legal  brief 

D.  Use  of  the  law  library 

E.  Attorney  General  Opinions 

II.  Philosophical  and  Historical  Development 

A.  General  and  Specific  sources  of  law 

B.  Development  of  common  law  ^^^^^ 

C.  The  concept  ov  Stare  Decisis 

D.  Pre-emption 

E.  Repeal 

F.  Mala  i  r.  Se  vs.  Mala  Prohibita  crfmes 

G.  Crimes  without  victims 

H.  Federal  constitutional  provisions 

I.  Police  power 

J.  Substantive  vs.  procedural 

III.  The  Nature  of  Criminal  Law 

A.  The  definition  of  crime 

B.  The  purpose  of  criminal  law 

C.  The  language  and  construction  of  penal  statutes 
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D-  Conflicts  between  statutes 

T  E.  Distinction  between  crimes  and  torts 

F.  Criminal  and  civil  liability 

G.  Judicial  review 

IV.  Classification  of  Crimea 

A.  Distinction  between  f el oni es  ,  misdemeanors,  and  infractions 

B.  Punishments 

C.  Prior  convictions 

D.  Lesser  and  included  offenses 
r             E.     Double  jeopardy 

I      V.     Corpus  Delecti  -  Elements  of  Crime 

A.  Role  of  corpus  delecti 

J  B.  Act  and  intent  -  negligence 

C.  Proximate  cause 

D.  General  i  ntent 

E.  Specific  intent 

F.  Transferred  intent 

VI.  Capacity  to  Commit  Crime 


T 


1  <d 


A. 

Exempti  ons  to  criminal 

1  i  a  b  n  i  ty 

B. 

Dimi  ni  shed  capaci  ty 

C. 

Capi  tal  cri  mes 

D. 

Mai i  ce 

E  . 

Mot i  ve 

F. 

Intoxi  cat! on 

G. 

Parties  to  a  crime 

H. 

Attempts 

I . 

Conspi  racy 

VII.  Overview  of  Specific  Crimes 

A.  Crimes  against  the  person  and  property 

1.    General  application  of  segments  V  and  VI 

B.  Crimes  against  public  decency,  morality  and  the  public  peace. 

1 .  His  tori  cal  development 

2.  Constitutionally  related  discussion 

3.  Community  standards 

C.  Related  enforceable  laws 

1 .  Heal th  and  Safety 

2.  Business  and  Professions 

3.  Welfarp  and  Institutions 

4.  Unites  States  Code 

5.  Fish  a..d  Game 

6.  City  and  County  Ordinances 


INSTRUCTIONAL  METHODS: 


1.  Lecture  and  discussion 

2.  Case  study  of  recent  court  decisions 

3.  Students  to  brief  and  discuss  case  and  its  implications  to 
the  administration  of  justice 

4.  Field  trip  to  county  law  library 

5.  Handouts 

6.  Texts  and  supplemental  resources 


EVALUATION  METHODOLOGY: 

1.     Written  Examinations 

a .  Qui  zzes 

b.  Mid-term 

c.  Final 


MINIMUM  STANDARD  OF  ACHIEVEMENT; 

Satisfactory  achievement  on  all  evaluation  methods,  with  a 
minimum  score  of  70%  on  a  possible  total  of  100%. 


2. 
3. 

4. 


Active  participation  in  class  discussion 
Presentation  of  research  papers  to  class 
Attendance 
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SELECTED  READINGS: 

Black's  Law  D i  c t i  o n a ry 

California  Law  and  Procedure,  California  Bar  rev i ew  course . 

Chamelin  and  Evans,  Criminal  Law  for  the  Policeman,  Pub.  Prentice 
Hall. 

Corpus  Juri  s  Secundum  and  Cal  i  f orni  a  Juri  sprudence  EncycT  opedi  as . 
Cox,  The  Warren  Court . 

Fleming  and  Hunt,  California  Criminal  Law  Manual,  Pub.  Burgess 
Publishing  Company. 

Fricke  and  Alarcon,  Cal i  f orni  a  Criminal  Law ,  Pub,  Legal  Book 
Store. 

Levy,  Leonard,  Judicial  Revi  ew  and  the  Supreme  Court ,  Pub.  Harper 
Torch  Books' 

Menninger,  The  Crime  of  Puni  shment . 

Pantaleoni  and  Bigler,  Cal i  f orni  a  Cri  mi  nal  Law . 

Pollac,  Louis,  Th_e  Constitution  and  the  Superior  Court,  Pub.  World 

Publishing  Company. 

Sheppard ' s  Ci  tator 

West  Co .  Di  ges t 

Williams,  Criminal  Law,  Case  Book,  Pub.  Glencoe  Press. 
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LEGAL  ASPECTS  OF  EVIDENCE 
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LEGAL  ASPECTS  OF  EVIDENCE 


COURSE  OUTLINE 


LENGTH  OF  COURSE:      3  semester  units,  4  quarter  units 


COURSE  DESCRIPTION:       Origin,  development,  philosophy  and  constitutional 

basis  of  evidence;  constitutional  and  procedural 
considerations  affecting  arrest,  search  and 
seizure;  kinds  and  degrees  of  evidence  and  rules 
governing  admissibility;  judicial  decisions  inter- 
preting individual  riqhts  and  case  studies. 


COURSE  GOALS : 

1.  To  provide  the  student  with  a  working  knowledge  of  the  rules 
of  evidence,  the  various  kinds  of  evidence,  and  the  admissibi- 
lity of  evidence. 

2.  To  develop  in  the  student  the  ability  to  evaluate  the  various 
kinds  of  evidence  available  in  a  given  case  in  order  to  deter- 
mine its  admissibility  in  court. 

3.  To  develop  in  the  student  skill  in  handling  case  material  so 
'hat  evidence  admissibility  will  not  be  destroyed  by  improper 
techniques  or  procedures. 

4.  To  develop  in  the  student  an  appreciation  of  the  value  of  all 
kinds  of  evidence  and  the  need  to  use  proper  procedures  and 
techniques  so  as  to  maintain  the  value  and  admissibility  of 
evidence. 

5.  To  impress  upon  the  student  that  legally  admissible  evidence 
is  the  end  product  of  all  the  work  and  effort  of  the  crime 
investigator,  and  that  it  is  essential  that  he  possess  a  sound 
knowledge  of  the  rules  of  evidence. 


GENERAL  PERFORMANCE  OBJECTIVES : 

1.  The  student  will  be  able  to  demonstrate  a  working  knowledge 
of  the  rules  of  evidence,  the  various  kinds  of  evidence,  and 
the  admissibility  of  evidence  by  passing  a  written 
examination. 

2.  The  student  will  be  able  to  evaluate  the  various  kinds  of 
evidence  available  in  a  given  case  and  will  demonstrate  this 
ability  by  writing  a  term  paper  concerning  its  admissibility 
in  court. 

3.  The  student  will  demonstrate  his  ability  to  use  proper  proce- 
dures in  maintaining  the  value  of  evidence  by  performing  statis- 
factorily  in  a  roll  playing  setting,  involving  a  hypothetical 
case. 
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4.  The  student  will  demonstrate  that  he  knows  how  to  relate 
legally  admissible  evidence  to  the  corpus  delecti  of  the 
crime  under  investigation  by  passing  a  written  examination. 


SCOPE: 

I.      Evolution  of  Evidence 


A. 

What  is  evidence? 

e. 

Proof  and  burden  of 

proof 

c. 

Reajons  for  rules  of 

evi  dence 

D. 

The  evidence  code 

E. 

Application  of  rules 

of  evidence 

F. 

Doctri  ne  of  judi  ci  al 

noti  ce 

G. 

Presumpti  on 

II.  Detention  and  Arrest 

A.     Constitutional  authority 
6.     Procedures  -  Probable  Cause 
C.     Evolution  of  case  law 

1 .  Weeks 

2.  Cahan 

3.  Rochin 

4.  Wolf 

5.  Mapp 

6.  Miranda 

III.  Search  and  Seizure 
History  and  Development  -  case  law 
The  exclusionary  rule  -  definition 
Def i  ne 

1 .  What  i  s  a  search 

2.  What  is  a  seizure  . 

Search  warrants 
Search  incidental  to  arrest 


A. 
B. 
C. 


D. 
E. 


ERIC 


F.  Consent  search 

G.  Search  and  seizure  incidental  to  arrest 

1 .     Cursory  Search 

2  .     Temporary  deten ti  on 

3.     Stop  and  frisk 

H.  Search  of 

1 .  Houses 

2.  Vehicles 

3.  Other  places 

IV.  Discovery 

A.  Reporting  and  discovering  procedures 

B.  What  is  the  right  of  discovery 
C      Importance  to  investigator 

D.  Pre-Trial  Discovery 

E.  Right  of  discovery  through  preliminary  hearing 

F.  Prosecution's  right  of  discovery 

G.  Unavailability  of  original  notes 

V.  Types  of  Evidence 

A.  Real  evidence 

1 .  Def V  ned 

2.  Examples 

B.  Direct 


1.  Defined 

2.  Examples 

C.  Ci  rcums  tanti  al 

1 .  Def i  ned 

2.  Examples 

D.  Prejudice 

E.  Specific  kinds 


1 . 
2. 

3. 


Character 
Manner  of  proof 
Character  of  victim 


F.  Similar  or  related  acts  of  circumstances 
1  .  General 

2.  Intent,  motive,  and  knowledge 

3.  Common  scheme  or  design 

4.  Inter-connected  offenses 

G.  Other  circumstances 

1.  Possession  of  recently  stolen  property 

2.  Sudden  affluence 

3.  Flight  or  other  evasion 

4.  Complaint  in  sex  offenses 

5.  Threats  and  prior  difficulties 


VI.    Witnesses  -  Competency 

A.  Definition 

B.  Grounds  for  qualification  and  disqualification 

C.  Analysis  of  statutory  grounds 


VII.  Privileged  Communication 

A.  Basic  statutes  -  evidence  code 

B.  General 

C.  Attorney  and  Client 

1.  Nature  of  privilege 

2.  Requirements 

3.  Exceptions 

D.  Husband  and  wife 

1.  Privilege  not  to  testify  against  spouse 

a.  Nature  of  privilege 

b.  Requirements 

c.  Exceptions 

2.  Privilege  for  confidential  marital  communication 

a.  Nature  and  purpose 

b.  Requirements 
1. .  Exceptions 

E.  Physician  and  Patient 
1.     Nature  of  privilege 

F.  Psychotherapist  and  Patient 
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1,  Nature  of  privilege 

2 .  Requi  remen ts 

G.  Clergyman  and  Confessor 

1 .  Nature  of  privilege 

H.  Identity  of  Informer 

1,.     Nature  of  privilege 

2.  Disclosure  necessary  for  fair  trial 

3.  Where  disclosure  not  requi red 

I.  News  Media 

1.     Nature  of  pri vi 1 ege 

VIII.  Self  incrimination  and  nontestimoni al  compulsion 

A.  Basic  statutes  -  evidence  code 

B.  Nature  of  privilege 

C.  Distinction  between  defendant  and  witness  privilege 

D.  Scope  ofprivi lege 

i  E.  Granting  immunity  and  effect 

F.  What  constitutes  compulsion  to  testify 

:  G.  Nontestimoni a  1  compulsion 

H.  Brutal  body  examination 

I  I.  Reasonable  body  examination 

r     IX.     The  Opinion  Rule 

A.  .  Basic  statutes  -  evidence  code 

.1 

I  B.  Non-expert  test i mo ny 

C.  Expert  opinion 

I 

i  1.     Common  knowledge 

I      X.       Impeachment,  Corroboration  and  Refreshing  Memory 

A.  Basic  statutes  -  evidence  code 

B.  Impeachment 

er|c  2^ 


C.  Corroboration 

D,  Refreshing  recollection  of  memory 
£•  Past  recollection  recorded 

XI,  Hearsay 

A,  Defined 

B,  Dying  declaration 

C,  Spontaneous  or  contemporaneous  statements 

D,  Statements  against  interest 

E,  Mental  state 

F,  Business  records 

G,  Official  records 

H,  Family  history 

XII,  Confessions  and  Admissions 

A,  Basic  statutes  -  evidence  co&'2 

B,  Statement  of  constitutional  rights 

C,  Miranda  Warning 

D,  Case  law  affecting  interviewing 

XIII,  Documentary  Evidence 

A,  Basic  statutes  -  evidence  code 

B,  Best  evidence  rule 

C,  Recordings 

D,  Official  writings 

XIV,  Photographic  Evidence 

A,  Photographs  as  evidence 

B,  First  rule  of  admissibility  -  relevancy 

C,  Second  rule  of  admissibility  -  accurate  representation 


D. 

Identification  of  a  Photograph 

E. 

Posed  photographs 

F. 

Gruesome  photographs 

G . 

Nude  photographs 

H. 

Motion  pictures  as  evidence 

I. 

Colored  photographs 

J. 

Prints  to  be  used  as  evidence 

XV.     Introducing  Evidence  at  Trial 

A.  Proper  handling  of  evidence  and  maintaining  chain  of  evidence 

B.  Connecting  evidence  with  issues  of  trial 

C.  Tactics  of  defense  to  discredit  evidence 


INSTRUCTIONAL  METHODS: 

1.  Lecture  -  Discussion 

2.  Demonstration 

3.  Guest  Speakers 

4.  Information  Sheets 

5.  Transparencies,  slides,  films,  and  video  tape, 

6.  Moot  Court  (Role  Playing) 

7.  Field  Trips  to  a  court  in  action 

8.  Special  projects  or  case  study  and  report 


EVALUATION  METHODOLOGY: 

1.    Written  examinations 
a .     Mi  d- terms 
b*     Final  exam 

2-    Written  project  or  case  study  report 

3.  Attendance 

4.  Active  class  participation 


MINIMUM  STANDARD  OF  ACHIEVEMENT: 

1.    Satisfactory  completion  of  all  stated  performance  objectives, 
A  minimum  score  of  70%  out  of  a  possibla  100%  on  all 
examinations,  papers,  presentations  and  special  projects. 
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SELECTED  READINGS: 


Louisell,  David  W.,  John  Kaplan,  Jon  R.  Waltz,  Principles  of 

Evidence  and  Proof,  Mineola,  New  York:  The  Foundation  Press, 
Inc.  ,  1968. 

Stuckey,  Gilbert  B.,  Evi  dence  for  the  Law  Enforcement  Officer, 
New  York:     McGraw-Hill  Book  Company,  1958. 

Weston,  Paul  B.,  Kenneth  M.  Wells,  Criminal  Evidence  for  the 

Pol  i_ce ,  Englewood  Cliffs,  New  Jersey:     Prentice-Hall,  Inc., 
1971. 
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COMMUNITY  RELATIONS 


ERIC 


COMMUNITY  RELATIONS 


COURSE  OUTLINE 


LENGTH  OF  COURSE:      3  semester  units  or  4  quarter  uni^ 


COURSE  DESCRIPTION:     An  in-depth  exploration  of  the  ro .   .  .     the  Administra 

tion  of  Justice  practitioners  and  their  agencies. 
Through  interaction  and  study  the  student  will 
become  aware  of  the  interrelationships  and  role 
expectations  among  the  various  agencies  and  the  public 
Principal  emphasis  will   be  placed  upon  the  profession- 
al  image  of  the  system  of  Justice  Administration  and 
the  development  of  positive  relationships  between 
members  of  the  system  and  the  public. 


COURSE  GOALS: 

1.  Acquire  a  broad  base  of  information  regarding  the  social  and 
ethnic  structure  of  the  community  and  the  variety  of  cultural 
i  nf 1 uences . 

2.  Develop  an  awareness  of  the  many  real  and/or  imagined  problems 
of  the  various  segments  bf  the  community  in  relationship  to 
the  Criminal  Justice  System.     This  shall  be  accomplished  by 
means  of  an  opinion  survey,  survey  of  available  literature, 
lectures,  and  guest  appearances. 

3.  Participate  in  discussions  and  group  projects  to  acquire  an 
awareness  of  the  socia'i  and  personal  needs  of  the  various  in- 
dividuals and  groups  of  individuals  in  the  modern  society  that 
may  have  previously  been  foreign  to  the  awareness  and  experience 
of  the  students. 

4.  Identify  conflicts  in  principles  and  philosophies  of 
individuals  and  groups  of  individuals  that  contribute  to  con- 
frontations and  physical  conflict  with  different  segments  of  the 

^  criminal  justice  system. 


GENERAL  PERFORMANCE  OBJECTIVES : 

1.     The  student  will  demonstrate  his  fundamental  knowledge  of 

police  procedu^res  and  philosophy  and  ability  to  explain  them  in 
informal  dialogue  session  in  real  and  simulated  sessions.  He 
will  be  rated  by  his  fellow  students  on  a  five  point  chart  and 
will  meet  the  minimum  standards  agreed  upon  by  the  rating  group. 
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2.  Each  student  will  participate  in  a  group  project  consisting  of 
one  of  the  topics  decided  upon  during  the  first  three  meetings 
of  the  course.     He  will  perform  according  to  the  minimum  stan- 
dards decided  upon  by  the  project  team,  and  the  final  product 
of  each  group  must  be  acceptable  according  to  the  requirements 
of  a  chief  of  police,  probation  officer,  judicial  process 
representative,  or  department  head  or  his  designee  whos 
agency  has  the  need  for  such  a  project.     (This  is  determined 
by  the  instructor  prior  to  the  beginning  of  the  course). 

3.  The  student  will  prepare  a  report  or  critique  that  reflects 
his  critical  evaluation  of  class  activity  or  guest  appearance. 
He  will  describe  the  activity,  evaluate  it  in  terms  of  rela- 
tivity to  the  course  objectives,  and  will  make  positive  re- 
commendations  for  future  activities  of  a  similar  nature.  The 
critique  will  meet  the  requirements  of  the  form. 

4.  In  simulated  and  actual  situations,  each  participant  will 
demonstrate  his  ability  to  engage  in  dialogue  with  people  from 
a  variety  of  backgrounds  and  different  points  of  view,  and  will 
explain  the  justice  system  and  policies  to  the  satisfaction  of 
a  team  of  his  peers  serving  as  evaluators  with  a  score  of  at 
least  seventy  out  of  a  possible  one-hundred  points. 


SCOPE: 

I.     Lecture  Outline 

A.  History  of  change  in  community  relations  in  the  Administration 
of  Justice. 

1.  "Public"  vs  "Community"  Relations 

2.  Agency  Responsibility  to  the  communities  they  serve 

B.  Agency  Based  Community  Relations  Programs 

1.  Description  and  Discussion  of  on-going  programs 

2.  Police  -  Courts  -  Corrections 

C.  Human  Relationships  and  Cultural  Consideration 

D.  Communications 

1.  Verbal 

2.  Non-Verbal 

3.  Listening 

4.  Bl ocks  to  ef fecti  ve  communi  cati  ons 

5.  Overcoming  the  blocks 
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E. 


Dynamics  and  Media 


1.  Criminal  Justice-Press  Relationships 

2.  Policies  and  Procedures  of  agencies 

3.  Agency-Community  Relationships 

F.  Militant  and  Dissident  Organizations 
1  ,     Current  trends 

2,  Identification  of  organizations     nd  uers 

3,  Philosophies  and  methods  utlizecl  .  organization 

G.  Students  Culture  and  Justice  System 
1 •     Rel ati  onshi  ps 

H.  Discretionary  Decision  Making 

1.  Alternatives 

2,  Psychological  Impact 


II,  Role  Play  and  Actual  Dialogue  Sessions 

Suggested  topics.     Guest  speakers  and  simulated  representatives 
chosen  from  the  class  or  elsewhere,  should  be  utilized  to  expose 
the  student  to  a  wide  variation  of  points  of  view, 

A.  Current  Topics  from  news  items 

B.  Law  Enforcement 


1,  The  police  and  civil  rights 

2,  Local  minority  group  -  police  relationships 

3,  Police  policy  on  when  to  shoot 

4,  Probable  cause  for  field  interviews 

5,  Police  responsibility  at  family  disturbances 

6,  Police  weapons,  are  they  humane? 

7,  Too  much  "police  protection"  of  certain  neighborhoods 

8,  Officer  powers  of  arrest  and  search 

9,  Prejudicial  -  Preferential  treatment  by  police 

10,  Lack  of  uniformity  in  law  enforcement 

11,  Traffic  control  and  law  enforcement 

12,  Unpopular  narcotics  laws  and  enforcement 


I.     The  System  Image 


1 , 
2, 
3, 


Law  Enforcement 
The  Courts 
Correct i  ons 


C.  Courts 


1.  What  is  the  value  of  the  Bartered  Plea? 

2.  Why  do  the  courts  let  arrested  criminals  off  on  technicali- 
ties? 

3.  Discussion  of  equity  in  meeting  out  sentences 

4.  How  do  judges  determine  length  of  sentence? 

5.  Is  the  Supreme  Court  exceeding  its  authority? 

6.  Describe  the  role  of  the  District  Attorney 

7.  Why  does  an  attorney  defp'^^      c       it  he  knows  is  guilty? 

8.  Is  there  a  value  to  th  jnder  system? 

D.  Corrections 

1.  Why  give  72  hour  passes  to  criminal  convicts? 

2.  What  factors  determine  a  good  probation  risk? 

3.  What  types  of  punishment  is  administered  in  prisons? 

4.  Does  parole  fail? 

5.  Community  centered  treatment  programs 

6.  Parolees  as  parole  officers 

7-  Is  the  prison  system  working  as  it  should? 

8.  Is  probation  better  for  rehabilitation  than  imprisonment? 


III.  Group  Projects 

Topic  and  procedure  for  study  and  development  to  be  determined 
by  the  instructor  and  the  class.     It  should  be  related  to  the 
lecture  topics  and  a  group  presentation  may  take  the  place  of  a 
1 ect ure . 

INSTRUCTIONAL  METHODS: 


1 . 

Lecture 

2. 

Seminar  Style  Discussion 

3. 

Guest  Lecturers 

4. 

Demonstrati  on 

5. 

Case  Studies 

6. 

Community  based  field  trips 

7. 

Resource  texts 

8. 

Correlary  readings 

9. 

Special  projects  or  papers  and  present  for  class  evaluation 

EVALUATION  METHODOLOGY: 


1  . 


Essay  examination 

a.  Quizzes 

b.  Mid- term 

c.  Final 


2. 
3. 

4. 


Active  participation  during  class  discussion 

Special  project,  paper  or  case  study  presentation  to  class 

Attendance 


ERIC 


35 


MINIMUM  STANDARD  OF  ACHIEVEMENT: 


1.     Satisfactory  completion  of  all  stated  performance  objectives. 
A  minimum  score  of  705^  ou-f^  of  a  possible  100%  on  all 
examinations,  papers,  pres    itations  and  special  projects. 


SELECTED  READINGS: 

Readings  should  cover  literature  v;hich  provides  a  variety  of  view- 
points to  offer  the  student  a  total  perspective  of  the  complexity  of 
the  problems  within  the  system. 

A  Nati  onal  Survey  of  Pol i  ce  and  Communi  ty  Rel a ti  ons  ,  National 
Center  on  Police  and  Community  Relations,  School  of  Police 
Administration  and  Public  Safety,  Michigan  State  University, 
Field  Survey,  Washington,  D.C.:     Superintendent  of  Documents, 
U.S.  Government  Printing  Office,  1967. 

Banton,  Michael,  The  Policeman  in  the  Community,  New  York:  Basic 
Books  ,  Inc.  ,  1  964. 

Berson,  Lenora  E.  ,  Case  Study  of  a_  Riot:     The  Phi  1  adel  phi  a  Story , 
New  York:     Institute  of  Human  Relations  Press,  American  Jewish 
Committee,  1966. 

Biderman,  Albert  D.,  Louis  Al  Johnson,  Jennie  Mclntyre  and  Adrianne 
W.  Weir,  Report  on  a_  Pilot  i  n  the  Di  stri  ct  of  Col  umbi  a  on 
Vi  ctimi  zati  on  and  Atti  tudes  Toward  Law  Enforcement  -  Fi eTd  Surveys 
X,  Washington,  D.C.:     Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  1967. 

Bordua,  David  J.,   (ed.)  The  Police:     oix  Sociological  Essays,  New 
York:     John  Wiley  &  Son,  1967. 

Coffey,  Alan,  Edward  Eldefonso  and  Walter  Hartinger:  Human 

Rel ati  ons  :     Law  Enforcement  in  a  Changing  Communi  ty  >  New  Jersey: 
Prentice-Hall  ,  1971. 

Cray,  Ed.  ,  The  Big  Bl ue  Line ;     Pol i  ce  Power  Versus  Human  Rights , 
New  York:     Cowan  McCann,  Inc.,  1967. 

Earle,  Howard  H.,  Police  Community  Relations,  Springfield,  Illinois: 
Charles  C.  Thomas,  Publ i  sher  ,  1  967 . 

Gellhorn,  Walter,  When  Americans  Complain:     Governmental  Grievance 
Procedures ,  Cambridge,  Massachusetts:     Harvard  University  Press, 
1966, 

LaFave,  Wayne  R.  ,  Arrest:     The  Decision  to  Take  a^  Suspect  into 
Custody ,  New  York:     Little,  Brown  &  Co.,  1965. 

law  Enforcement:    A  Report  on  Equal  Protecti  on  i  n  the  South , 

Washington,  D.C.:     Superintendent  of  Documents,  U.  S,  Government 
Printing  Office,  1965. 
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Lohmann,  Joseph  D. ,  and  Gordon  E.  Misher,  The  Police  and  the 

Communi  ty .    The  Dynami  cs  of  Thei  r  Relati  onship  in  a^  Changi  ng 
Society.     Volumes  1,  2  and  3,  Field  Surveys,  WasTTi  ngton ,  D.C.: 
Superintendent  of  Documents,  U.  S.  Government  Printinq  Office, 
1967. 

Memboisse,  Raymond  M. ,  Communi  ty  Relations  and  Ri  ot  Preventi  on . 
Springfield,  Illinois:     Charles  C.  Thomas  Publisher,  1967. 

National  Survey  of  Police  and  Communi  ty  Rel ati  ons .  President's 
Commission  on  Law  Enforcement  and  Admi  ni  strati  on  of  Justice, 
Washington,  D.C.:    Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  1967. 

Niederhof fer ,  Arthur,  Behi  nd  the  Shield:     The  Pol i  ce  in  Urban  Society. 
New  York:     Doubleday  &  Co.,  Inc.,  1967.  " 

Pfiffner,  John  M.  ,  The  Functi  on  of  the  Pol  i  ce  1  n  a.  Democrati  c  Society , 
Los  Angeles  School  of  Public  Administration  Civic  Center  Campus, 
Center  for  Training  and  Career  Development,  University  of  South- 
ern California,  1967. 

Radano,  Gene,  Wal  king  the  Beat:     Cleveland  World  Publishing  Co., 
1968. 

Reiss,  Albert,  Jr.,  Studies  in  Crime  and  Law  Enforcement  in  Major 
Metrojjol  i  tan  Areas.     Volumes  1  and  2,  Field  Surveys, 
Wasni ngton ,  D. C.  ,  Superintendent  of  Documents,  U.  S.  Government 
Printing  Office,  1967. 

Task  Force  Report:    The  Po1 1 ce ,  President's  Commission  on  Law 
Enforcement  and  Administration  of  Justice,  Washington,  D.C.: 
Superi  ntt^ndent  of  Documents,  U.  S.  Government  Printing  Office, 
1967. 

The  Challenge  of  Crime  in  a  Free  Society.     President's  Commission 
on  Law  Enforcement  and  Administration  of  Justice,  Washington, 
D.C.:     Superintendent  of  Documents,  U.S.  Government 
Printing  Office,  1967. 

Waskow,  Arthur  I.,  From  Race  Riot  to  Sit-In,  Garden  City,  New  York: 
Doubleday  &  Co. ,  1966. 

Watson,  Nelson  A.,  Police-Community  Relations,  Washington,  D.C.: 
International  Association  of  Chiefs  of  Police,  Research  and 
Development  Division,  1966. 


An  excellent  Bibliography  may  be  found  in: 

Hewitt,  William  H.  and  Charles  L.  Newman,  Pol  ice- Community 

Rel ati  ons :  An  Anthology  and  Bibliography.  Mineola,  New  York 
The  Foundation  Press,  1970. 
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INSTRUCTIOigAL   AlCS;    ^TEACHING  GUIDES; 
^ACCIDENT  PREVENTION 

ABSTRACT   -   THIS    GUIDE  CONSISTS   OF   15  BASIC 
LESSON  PLANS   TO   BE  UScD  BY   THE    INSTRUCTOR  AS 
OUTLINES   IN   TEACHING  THE   SAFETY  TRAINING 
COURSE   FOR  CONSTRUCTION  SUPERVISORS.  BASED 
LARGELY  ON  THE    ASSOCIATED  GENERAL  CONTRACTORS 
(AGO   MANUAL   OF   ACCIDENT   PREVENTION  IN 
CONSTRUCTION,   THESE   PLANS   HAVE   BEEN  REVIEWED 
AND  REFINED   BY   TWO  OF   THE   AGC   COMMITTEES,  THE 
SAFETY  COMMITTEE,   AND  THE  SAFETY  ENGINEERS— 
AGC,    JOINT  COOFEKATIVE   COMMITTEE.   EACH  LESSON 
PLAN,    IN   A  3-CULUMN   FORMAT,    PROVIDES   SPACE  IN 
THE  LEFT  MARGIN   FOR  TIMf    ALLOWANCE  NEEDED  FOR 
EACH  TOPIC   AND   IN  THE  RIGHT  MARGIN  FOR  NOTES 
CONCERNING  RESOURCES   WHICH  THE    INSTRUCTOR  CAN 
FILL   IN  AS  HE   USES  AND  REUSES   THE  OUTLINE. 
OBJECTIVES,    TEXTS  MATERIAL,   AND   SHORT  TESTS 
ARE   INCLUDED    IN   EACH  LESSON  PLAN.  TWO 
OPTIONAL   LESSONS  AS   WELL  AS   AN  APPENDIX  HAVE 
BEEN   INCLUDEED.   CONTAINED   IN  THE   APPENDIX  ARE 
LISTS  OF   SLIDES,   FILMS,    MOTION   PICTURES,  AND 
OTHER   VISUAL  AIDS  AND  MATERIALS   WHICH  APPLY 
TO  SAFETY.   THE   PROMOTION  OF   A  GREATER  SENSE 
OF  WORTH   AND   APPRECIATION  WITH  RESPECT  TO 
SAFETY  PREVENTION  PERSJNNEL   IS   A  MAJOR 
OBJECTIVE   OF   THE   PROGRAM.  (SN) 
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INTRODUCTION 


The  Safely  Training  Ctnirse  for  Construction  Suporvi-sors  was  dciveloped  lo  prtjvitlo  supervisory 
personnel  with  a  greater  appreciation  for  thtjir  role  in  prev(jntin^  accidents  and  a  better  under- 
standing of  the  practices  they  should  follow  in  carrying  out  this  important  part  o{  their  job. 

The  lesson  plans  are  based  principally,  on  the  revised  AGC  Manual  of  Accideni  Prevent/on  in 
Consiruciion,  and  have  been  reviewed  and  revised  by  members  of  two  AGC  Committees: 

Safely  Committee 

Safely  Engineers-AGC,  joint  Cooperative  Committee 

In  addition  to  the  15  Inisic  lesson  plans,  there  art?  2  optional  lesson  plans  which  may  he  used  by 
the  instructor  if  they  are  more  suitable  for  the  typo  of  construction  firm  represented  by  the  par- 
ticular group  of  supervisors.  Material  should  also  be  taken  from  other  sources  when  appropriate 
to  the  local  situation. 

Lesson  plans  are  set  up  so  that  in  the  left  hand  margin  under  "Time"  the  instructoi  can  estimate 
and  record  the  time  recjuired  to  complete  each  topic  in  the  outline,  based  on  his  own  rate  of 
delivery  and  experience.  Following  this  time  schedule  will  assure  that  all  points  are  adequately 
covered,  and  that  time  is  available  lo  complete  and  discuss  the  quiz. 

In  the  right  hand  margin  under  "Aids,"  the  instructor  should  mark  down  notes  lo  himself,  such  as 
references  to  specific  sources  he  wishes  to  refer  to  or  materials  he  wishes  to  show  to  the  group. 
These  might  include  certain  pages  in  the  AGC  Manual,  National  Safety  Council  publications,  in- 
surance company  materials,  etc.  They  might  also  be  reminders  of  examples  he  wishes  to  use,  or 
other  data  tailored  to  the  types  and  needs  of  the  supervisors  attending. 

It  is  obvious  that  lesson  plans  can  only  be  outlines.  The  instructor  must  draw  upon  his  own 
experience,  and  prepare  himself  by  referring  to  every  source  of  help  he  can  find  in  order  lo 
make  the  session  meaningful  and  interesting. 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  1 
INTRODUCTION 

ACCIDENT  PREVENTION  ORGANIZATION 
PERSONAL  PROTECTION 
2-HOUR  CONFERENCE 

OBJECTIVES:  To  discuss  iIkj  iinporlanci;  of  phmnin^  ii  pro^irani  Inr  the  pidvcnljoii  oT  cosllv  .iccidenls 
and.  through  knovvhMl^c;  ol  various  nuMhuds,  or^anixo  lor  salOtv  to  (ii  joh  conditions. 

TEXT:  AGC^s  Manual  of  Accident  I^rov^mtion  in  Construction  (Introduction.  Accident  Prevention  ()r;uani- 
zalion.  Personal  Pr()t(M:tion). 


TIME 


LESSON  OUTLINE 

INTRODUCTION 

Accidents  in  the  conslruction  field  cost  billions  of  dollars  oacli  \(?ar. 
This  cost  is  not  ncjcossary  nor  art*  the  job  stoppa^(is.  e(|uipni(Mit  dama>i(}. 
spoih^d  work,  suffering  and  loss  of  m('n  that  ^o  alon^  with  tlu;se  a(;ci' 
dents,  (Git(?  an  example  of  this  cost). 

\\  is  true  that  conslniclit^n  work  is  inhtjrently  ha/ard(Uis.  bu.t  at 
least  half  of  the  accidents  could  ho  prevented  by  the  application  of  prti- 
venlive  "know-how". 

Accidents  cannot  l)e  eliminated  by  writing  up  and  attempting  to  v.n- 
forco  hard  and  fast  rules.  The  automotive  regulatory  laws  are  an  cxctd- 
lenl  example  of  this. 

Accidents  will  only  be  reduced  by  education,  vij^ilancc,  and  cooper- 
alien  of  the  workman,  foreman,  and  superintendent. 

The  purpose  of  this  lesson  and  other  lessons  provided  l)y  the  As- 
sociated General  Contractors  of  An?-erica  is  to  help  provide  this  ne(?de(l 
education.  This  lesson  will  cover  the  organi:f;alion  of  an  effective  acci- 
dent prevention  proj^ram.  It  will  not  be  acadtimic  or  theoretical  but  will 
be  based  on  common  sense. 

DEVELOPMENT 

1.  Cost 

Q:  What  is  involved  in  the  cost  of  an  accident?  (Stress  the 
high  cost,  the  need  for  an  effective  prevention  system, 
and  the  details  of  the  followdng.) 

A:    (1)  Loss  of  skilled  workers. 

(2)  Hidden  costs  such  as  damaged  equipment. 

(3)  Increased  insurance  premiums. 

(4)  Wasted  time,  delays. 

(5)  Lowered  morale. 

2.  Management  Duties 

Q:  What  are  management's  duties  in  accident  prevention  orga- 
nization? (Stress  importance  of  each  and  the  need  for  vigor 
and  cooperativeness  on  the  part  of  management.) 

A:    (1)  Good  planning. 

(2)  Personal  interest  and  sincerity. 

(3)  Leadership  and  encouragement. 

(4)  Definite  policy  statement. 

(5)  Procedural  manual,  instructions. 

(6)  Assignment  of  responsibility. 

(7)  Provision  of  approved  types  of  safety  devices  and 
equipment. 

[81  Provision  for  saf etv  in  estimates. 
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LESSON  OUTLINE 

(9|  Modiccil  and  lirst  aid. 
( 10)  K(M»|)in,Li  lurtMHon  and  snpcirvisdrs  informed  ahmil 
safiM\  mrasur(js  and  policit's, 

3.  ()r^anizatii)n 

Q:  What  am  .somt*  of  iht?  ^roup  adivilifvs  (hat  shoidd  lio 
planrvici  in  an  (?ff(M:ti\(!  saF(?ty  program?  (DtiVclop  di^lails. 
imporlanct.v  and  ways  of  l)t;sl  pro\*idinj4  for  (Nich.) 
A:    ( 1 )  Pre-jol)  mtuitin^s. 

(2)  Ac(:id(Mit  prevention  commiltt^js. 
(H)  SupcM'visory  m(MMin^s. 
(4)  SafeU'  iTKMHings,  various  kinds, 
(f))  Incliulinj^  .sub-contractors. 

(f))  Includini4  law  (inforctimcjnt  a^enci(is,  po!ic(j,  firt;  de- 
partment. 

4.  Protecting  the  Public 

Q:  Tho  public  is  always  curious  about  construction  projects. 

How  can  the  contractor  prot(M:t  th(jm?  (Develop  specific 

methods.) 
A:    (1)  Contact  area  residents. 

(2)  Survey  adjacent  properties. 

(3)  Set  up  barricades. 

(4)  Provide  safe  route  for  pedestrians  and  vehicles. 

(5)  Provide  night  lijt^hting. 
(B)  Provide  signs,  posters. 

(7)  Inform  the  public  through  any  available  medium  of 
communication. 

5.  Programs 

Q:  What  are  some  of  the  programs  that  assist  in  making  the 

job  safer?  (Develop  the  specific  method  of   :ili/ing  (lach.) 
A:    (1)  Employee  selection. 

(2)  Safety  indoctrination. 

(3)  Training— foremen  and  crafts. 

6.  Encouraging  Employee  Participation 

Q:  Workmen  should  participate  in  the  safety  program.  What 
are  some  of  the  ways  this  can  be  promoted?  (Develop 
methods  and  examples.) 

A:    (1)  Encourage  suggestions. 

(2)  Put  employees  on  safety  committees. 

(3)  Have  employees  assist  in  inspections- 

(4)  Give  proper  credit  and  recognition. 

7.  Accident  Investigation 

Q:  What  is  the  purpose  of  accid^ant  investigation? 
A:    (1)  Get  the  facts. 

(2)  Identify  action  needed. 

(3)  Prevent  similar  occurrences. 

(4)  Assist  insurancehandling. 

8.  Personal  Protection 

Q:  Effective  accident  prevention  requires  cooperation  by 
everyone.  This  includes  wearing  proper  clothing  and  suit- 
able protective  equipment.  What  are  some  items  to  con- 
sider? 

A:    (1)  Hard  hats. 

(2)  Gloves- 

(3)  Shoes. 

(4)  Eye  and  face  protection. 

(5)  Clothing  in  general 

(6)  Other  devices. 
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9.  A(;(:i(l(;nt  Records 

Q:  VVh(?n  an  accidonl  occurs,  what  is  noco.ssary  in  iho  way 
of  rec(3r(ls?   (Develop  t;f i'ecti\(?  method  of  pre|)aration. 
also  include  terminology,  evaluations,  and  classification.) 
A:    (1)  Compile  accurate  records. 

(a|  Daily  record  of  all  injury  cases  (medical  ch^parl- 
ment). 

(h)  Case  rt?cord  card  (medical  d(^parlment). 

(c)  Notification  of  alisenco  (medical  department  or 
superintendent). 

(d)  Return  to  work  notice  (medical  dejKirtmentl. 

(2)  Insurance  company  report. 

(a)  Statement  of  witnesses. 

(b)  Sub-contractor  report, 
(cj  Supervisor  report. 

(3)  Tabulating  for  common  or  costly  types. 

(4)  Accident  prevention  results  (DIT). 
10.  Management 

Q:  How  can  a  supervisor  himself  help  to  make  (hat  expected 
profit  on  a  job?  (Stress  the  importance  of  each  aspect; 
develop  the  necessity  of  going  further  than  observing  and 
telling  to  make  sure  that  safety  exists  on  all  jobs.) 

A:    (1)  Display  proper  attitude  toward  safety. 

(a)  Enthusiasm. 

(b)  Good  example  to  men. 

(2)  Communicate  with  his  workmen  in  a  clear  and  un- 
derstandable way. 

(a)  The  advantages  of  following  safe  practices. 

(b)  The  costly  results  of  not  following  safe  practices. 

(c)  The  necessity  of  following  company  rules. 

(3)  Set  an  example  for  his  men. 

(a)  Survey  the  job  for  hazards  daily. 

(b)  Stress  good  housekeeping. 

(c)  Watch  for  workmen  who  take  chances. 

(d)  Correct  unsafe  acts  or  conditions  promptly. 

(e)  Train  the  new  men. 

(f)  Observe  the  rules  himself. 
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QUIZ  ON 
INTRODUCTION 
ACCIDENT  PREVENTION  ORGANIZATION 


True-False: 

1 .  Accichjnl  rtjcords  aro  compihid  iind  colUjctod  mainly  l)(M:aus(}  [hoy  aro  inUn^JStin^  lo  rdtid. 

li.  It  is  not  iKMUJSsary  to  rijport  minor  injuries. 

\]\  knowing  tho  {:aiis(;s  of  onu  accidont,  it  is  somc^linnjs  possible  to  corrcjct  accidont-pro- 
ducin^  conditions  bolorc)  anodKJr  similar  a(:(:id()nt  occurs. 

4.  'I'ho  pr(;v(Mitii)n  of  accidcMits  dopcjnds  lar^cdy  u})on  how  (d'i'cctivcdy  mana^tjmcMit  and  (jmploy- 
(Mjs  work  to^odi(;r  for  a  common  objcjclivcj. 

5.  P(M\sonal  prot(M:liv(;  (Mpiipmcmt  should  bii  worn  only  if  tho  man  thinks  h(i  ncuuls  it. 
Multiple  Choice; 

H.  'J1io  most  important  rcjason  that  tho  safety  dopartmonl,  supcrint(;ndont.  or  foroman  should  bo 
notifi(;d  imm(;diatoly  about  lost-time  injuries  is: 

(a)  So  they  can  make;  arrangements  to  replace  the  injured  person. 

(h)  So  they  can  investigate  circumstances  surrounding  accidents  and  correct  any  hazardous 
practices  or  conditions. 

(c)  So  they  can  fir(i  th(i  person  responsible  for  the  accident. 

(d)  So  records  can  be  kept  of  the  duration  of  sick  leave. 

7.  Tho  reason  it  is  necessary  to  tabulate  work  injury  experience  is: 

(a)  To  determine  need  for  greater  accident  prevention  activities  in  certain  ar  eas. 
(1))  To  assist  in  determining  the  seriousness  of  the  accident  problem  in  an  area. 

(c)  To  ass(hss  the  effectiveness  and  progress  of  safety  activities. 

(d)  y\ll  of  the  above. 

8.  Safety  meetings  have  been  proved  to  pay  off  when  properly  tronducted.  To  be  most  effec- 
tive, meetings  should: 

(a)  Be  held  only  after  a  serious  accident. 

(b)  Prod  workers  to  be  careful  and  work  safely. 

(c)  Review  specific  situations  that  the  men  know  about. 

(d)  Be  held  only  when  top  management  can  be  present. 

9.  An  accident  prevention  plan  should  be  prepared  for: 

(a)  Unsafe  jobs. 

(b)  Jobs  which  are  new  and  may  be  hazardous  in  nature. 

(c)  jobs  that  employ  a  safety  engineer. 

(d)  All  jobs. 

10.  The  best  rule  in  making  posters  effective  and  successful  is: 

(a)  To  select  them  to  fit  the  job. 

(b)  To  place  them  in  the  company  office. 

(c)  To  display  them  for  a  long  period  of  time. 

(d)  To  make  them  small  and  simple. 
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ANSWERS  TO  QUIZ  ON 
INTRODUCTION 
ACCIDENT  PREVENTION 

1.  l-.ll.S(.'. 

2.  l-al.s.i. 
;t.  'I'riK!. 
4.  TriKi. 
Ti.  I-'al.s(i. 
().  1). 

7.  (1. 

«.  c. 

}).  (I. 

1(1.  a. 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  2 

SCAFFOLDING  AND  LADDERS 
2-HOUR  CONFERENCE 

OBJECTIVES:  To  |)r()\-i(N;  thtj  conslriiclion  '^iiporvisor  w  illi  d  suiiicionl  knnw  lod.ui;  oi  (l(\si,un.  conslruc- 
lion.  nnd  proper  wso.  «ii  salr  scalifild.s  and  ladd(Ms  so  that  h(i  will  Iki  <d)l(:  lo  riMio^^ni/c  imsalV  {(mIuics 
and  conditions  and  Ik?  ahh*  to  coirnf;!  thcni. 

TEXT:  ACAl's  Manual  n{  Accithnit  Frt^venlion  in  (^onslriiclion  (Scaffoldinu.  I.addcrsi. 


TIME 


LESSON  OUTLINE 

INTRODUCTION 

Tht;  us(;  of  impro|)t;r  scaffolds  and  iadd(jrs  for  accciss  lo  (dtnaUul 
work  is  a  major  hazard  In  construction  workers.  W'n  have  r(?pcat(Mll\- 
h(?ard  how  worknKMi  have  prtjparcd  mak(^shift  means  of  ptM'formi n,u 
work  at  (df?\at(?(l  locations  and  have  heard  of  th(;  carcdt^ss  use  of  th(un 
with  r()sultin^  S(M'i{)Us  acci(l(?nts,  (The  instructor  should  cite  an  (ixamphj 
dial  h(;  has  expericmced  or  one  thai  has  rec(MitK'  he(ui  in  the  n(jus.  Stress 
importance  of  safe;  scaffolds  and  ladchjrs.) 

If  the  workman  were  educated  in  th(;  ways  that  scaffolds  and  lad- 
chjrs should  he  desij^ned.  built,  insptjcted.  and  used,  plus  stopped  and 
thou,Liht  ahout  what  coulcl  happen  to  the  scaffold  or  ladder  that  he  is 
about  to  mount,  many  accidents  C(ndd  be  avoided.  Th(?  purpost?  of  this 
coni'(M'(mc(^  is  to  discuss  ihestj  features  of  the  various  types  of  scaffolds 
and  ladders. 

DEVELOPMENT 

1.  Scaffolding^ 

a.  Types 

Q:  What  are  the  types  of  j^round  mounted  scaffolds?  (Review' 

th(i  )^eneral  details  of  each.) 
A:    (3)  Tubular  steel  pole. 
(2|  Wood  {)ole. 

Q:  What  are  other  types  of  scaffolds?  (Develop  the  general 

details  and  differences  of  ench.) 
A:    (1|  Outriggers. 

(2)  Swing  stage. 

(3)  Suspended. 

(4)  Ladder  jack  scaffolds. 
(5|  Rolling  scaffolds. 

b.  Ground  mounted  scaffold  construction 

Q:  What  do  we  consider  when  adequately  designing  scaf- 
folds? (Include  particulars  about  each  and  the  features 
that  make  for  rigid,  safe  scaffolds.) 

A:    (1)  Footing. 
(21  Plumbness. 

(3)  Load  and  safely  factors. 

(4)  Deck  space  and  planking. 

(5)  Cross  bracing. 

(6)  Means  of  accessibility. 

(7)  Overhead  protection. 

(8)  Hand  rails  and  intermediate  rails. 

(9)  Toe-boards. 
What  do  we  walch  for  in  checking  construction  lumber  for 
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scaffolds?  (Include  limilalions  of  each.) 

2^37 


LESSON  OUTLINE 
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A:    ( 1 1  Qualii\  iind  str<*nfjth. 

\2\  (hired  luml)tM\ 

(3)  I)()f(M:ts  such  as  kn{Ws  and  splits. 
Q:  What  (h)  we  (;h(H:k  whtm  examinin,u  naiiinjj? 
A:    (1)  'ri^htn(»ss. 

I  Numhor  ptir  joint, 
c.  ()utri^,ufM\s 

Q:  What  shr)uld  wv.  consichjr  htd'orc  usin^  outri^^cr  scaiiohls? 

(I)(jV  (d(i[i  details  on  oach.] 
A:    1 1 1  Is  thor(?  snmu  oth()r  typo  that  can  iis(ul? 

[2]  Ar(j  th(jro  skillod  and  (jxporitjncod  mechanics  avail- 
able to  construct  them? 
|3)  Method  of  testing. 
Q:  What  do  we  consider  udujn  d(jt(jrminln^  achujuacy  of  out- 

ri^^er  scaffolds?  (Develop  detail  on  (jach,) 
A:    (1 )  Method  of  securing  or  anchoring  to  structure. 
[2]   r>'pe  and  (|ualit\  of  timber. 

(3)  Spacing,  si/e,  length  of  outri^^(M\s, 

(4)  Method  of  bracing  outri,u^ers  to  prevtint  ov(Mlurn. 

(5|  Need  for  and  method  of  bracing  from  end  of  out- 
rigger, 
(Gl  Platform  of  structure. 
(7|  Toe-board  and  railing. 
(1.  Svvin^  stage 

Q:  What  do  we  consider  when  providing  adecjuate  swing 

stag(j  scaffohis? 
A:    (1)  Hanger  or  stirrup  supporting, 

(2|  Device  for  lowering  and  raising. 

(3)  Ropes  or  cables. 

(4|  Hooks,  blocks,  and  tackles  for  sheaves, 
(51  Platform. 

(6)  Toe-hoard  and  railing, 

(7)  Cover, 

(8)  Safety  lino. 

e.  Rolling  scaffolds 

Q:  What  precautions  should  be  observed  when  using  r(jlling 

scaffolds? 
A:    (1)  Workmen  riding  scaffolds. 

(2)  Use  of  brakes. 

(3)  Adjusting  screws. 

(4)  Working  platform  height. 

f.  Single  pole  scaffolds 

Q:  How  are  they  supported  and  constructed? 
A:    (1)  One  side  supported  by  building. 

(2)  Ledgers. 

(3)  Cross  braced. 

g.  Suspended  scaffolds 

Q:  Who  uses  them  and  how  are  they  supported? 
A:    (1)  Light  trades. 

(2)  Hung. 

(3)  Cantilevered  supports. 

(4)  Rope  tie  downs,  weights. 

(5)  Cables. 

h.  Inspection  and  mainteniince 

Q:  What  do  we  inspect  scaffolds  for  other  than  construction 

features  noted  above?  (Develop  details  of  each  ) 
A:    (1)  Unapproved  changes. 
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ICC.  siiDW.  un iicccssii r\  ni. 


Q: 
A: 


(2|  l-'r(MMl()m  irnm  rnl)l)ish. 
terinls.  {)f)(^n  lirt^s.  file. 
Prf)l(M:ti()n  from  collision  with  \  (!hi(:l('s. 
(4|  Sup|)orl  {'onr  timers  anli(:ij}alo(i  load. 
("))  [AivrA  phillorms. 
Whal  other  [(^aturi^s  do  ut;  insjxict  about  machine 
atud  scaffolds?  (D^jvoloj)  dotails  of  each.) 


■oiM'r- 


(1! 


iffoh 


(4) 


Maximum  of  two  p(M)pl(j  on  sc^i 
Snf(My  lino  for  each  i)ors()n. 
Scaffold  s(jcur(j(i  so  it  won't  swin;Li  whon  in  us(i. 
Multi-scaffolds  ojieratcd  indepcnd(jntl\ . 
Low  orin^  and  raising  d(jviccs  have  locking  f(Mturti. 
Scaffolds  lowered  when  not  in  use 
i.  Storage 

Q:  How  and  whijn  should  scaffolds  h(i  stored? 
A:    (1)  When  not  in  use. 

(2j  \Wjally  and  properly  supporltjd. 

{:M  Out  of  the  w  eather. 

2.  Ladders 

a.  Introduction 

Q:  What  are  the  major  causes  of  accidents  on  laddtirs?  (Stress 
the  importance  of  good  ladder  construction  and 


pro|)(jr 


A: 


use. 

(1) 
(2) 
(3) 
(4) 


b.  Ladder  jacks 


Ascending,  descending. 
Ladders  not  secured. 
Structural  failures. 

Improper  handling  of  (jbjects  whihj  on  ladders. 


What  do  we  inspect  about  a  laddt;r  jack?  (Ma 
everyone  knows  t!ie  details  of  ladder  jacks  and 
stands  the  following  answers.) 


k(i  sur(? 
und(Jr- 


(1)  Construction  of  ladders. 

(2)  Construction  of  platform. 

(3)  Attachment  of  platform  to  ladders. 

(4)  Supfjort  and  security  of  ladders. 

(5)  Levelness  of  platform. 

(6)  Only  one  worker  to  a  jack. 

(7)  Height. 

Inspection  and  maintenance  of  stock  ladders 
Q:  What  do  we  inspect  in  checking  a  ladder  before  use?  (De- 
velop details  for  the  various  types  of  ladders  and  ma- 
terials, sizes,  quality,  and  fabrication.) 
A:    (1)  Construction. 

(2)  PVeedom  from  defects  and  deterioration. 

(3)  Support. 

(4)  Slope. 

(5)  Securing  top  and  bottom. 

(6)  Necessity  for  and  construction  of  landings. 
[7]  Intermediate  bracing. 

(8)  Never  to  be  used  in  horizontal  position. 


d.  Use 


(9)  Storage. 


Q:  What  should  we  warn  people  about  in  using  ladders?  (De- 
velop general  trouble  areas.) 
A:    (1)  Proper  ascending  and  descending. 

(2)  Limited  work  from  a  ladder. 

(3)  Reaching  too  far  when  on  a  ladder. 

(4)  Electrical  conductors. 
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I":  IM.icfiiicii; . 

It)!     Stfjii.llilir  •!  > , 

ri   [ill)  hilill  l.iihl.Ts 


•J 


Q:  Wh.i  t   ti< »  w  t'   j.in't.k   in   r\,iniini  riL'   ^-i  :.•!  \    <  >!    si  .w  I'w  a  \  s .'  > 
iStrt'ss  inipori.mc*'  ol  iisin^j  sUi!i\\.i\s  insit'.iJ  i>i  ia^iiifrs  i 
vvin-n  pnssihlr  tind  s.i!  ft\  ttMhiirs  (il  coiislriictidii.!  | 
A:     |li  (]nn.slnn:lii)ii. 

\2\  I  'nilnrmii\  nl  ris^T. 
(:^|  I  nifomiitx  of  IriMd. 
(4)  Li.uhlin,u. 
(Til  Trmpor.nx  trccids. 
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QUIZON 
SCAFFOLDING  AND  LADDERS 

True-False: 

1 .  LiindiiiLi  pi.iili inns  >ir»'     jI  rrcjuifnl  if  rails  nr  s.ii«'t_\  ciu.--.     ^ •  usnl. 
Ldddfis  tiiid  sc.jI  1      Is  should       krpl  ; Mint t'd. 

Thf  s.dt't\  linr  nl  .1  s\vin,L!  stdii*-  sc.ilhild  shnuld  h.iii'j  i ndrpc-ndrnl I \  ni  ihf  sc.dinld  and  rr.n:h 
lo  the  .Lirdiuid. 

4,  Lii(ld<;r  j.icks  should  h(?  iis<m1  uilh  all  l'rr(|in'nfl\  usimI  la(l(le?rs  th.il  .ire      much  as  iin  IctM  hi,uli. 
T).  'rh(?  ihiMistout  ol  an  on! !i*j^(?r  scalinld  should  nol  e»xUMi(l  ()\(!r  {^  1(mH  from  huildiiiu  or  stnic- 

Multiple  Choice: 

().  MainhMianctJ  and  salC  use  of  laddors  involves  tho  rollowiiiiZ  pro(:(^dur(?s: 
(a|  \V(!anH»r-prol{H:l(?d  stora^uc. 
(I)|  Scjcurin'i  lop  and  hoUom. 

(c)  Kxtonsion  'MV  above  landing. 

(d)  All  ol  die  al)ov(\ 

7.  To  [)r('V(Mit  niat(irials  fallinji,  scaffolds  shoidci      i  onstructtMi  with: 

(a)  i-inch  Uiick  |)lankin^. 
1  x3  ^uard  rails. 

(c|  1  X  fi  Ion-boards. 
(d|  All  of  lh()  above;. 

8.  'Vhc.  focMin^oT.!  scaffold  should  bo: 

|a|  2-inch  diick  bimlxirand  metal  j)lal(\s. 

(b)  Slaked  lo  prevtnit  mov(}m(;nt. 
(c|  Sinj^le  piecf;  construction. 
(d|  All  of  th(;  above. 

9.  When  access  over  a  lon^  period  is  n(?eded  for  workmen  lo  a  sejcond  or  third  floor  durinjj  con- 
struction, this  should  b(i  accomplishenl  by: 

(a)  Ladders  with  safety  devices. 

(b)  Stairways, 

(c)  Hoist  tower, 

(d)  Any  of  the  above. 

10,  it  is  most  im|)ortant  in  assurinj^  that  a  scaffold  is  safe  to: 

(a)  1  nspect  daily, 

(b)  I^revenl  accumulation  of  rubbish  and  material  pilod  on  and  around  scaffolding, 

(c)  Keep  platform  free  from  ice,  snow,  and  oils, 

(d)  All  of  the  above. 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  3 

EXPLOSIVES 

2.HOUR  CONFER!:*  CE 


OBJECTIVES:  I  o  i  kms 

pr()\*i(l«"  him  with  Uic  kn<  w 
<'xpl()si\  (?s. 


jf;li<)n    .ipt'r\  isor's  kimw  K'l  :i:'>       :!•(•  0}  ,'\pli'>i\ .nhi  in 


TEXT:  AC^C  s  Manucil  (-1  Act 


]'rt'\ <'nti()n  in  Cionstriiclion  (}-Apl(tsi\ rsi 


TIME 


LESSON  OUTLINE 


AIDS 


INTRODLC  ON 


In  tht?  ^.(nistriif  tion  industry.  (?\pl()si\-t?s  pla\  a  \"ilal  |)art  ,"n  <H:(>.'lri- 
a*.in^  production.  S-ohk!  of  \hv,  mort?  common  uses  arc  (^\cM\-,ilinn  ol 
tunncds.  thtj  rt?mov.d  of  rocks,  slumps,  earth,  etc. 

An  (?Nph)si\'c  is  a  siihstanco  or  mixturt?  of  substances  whicdi  when 
suitably  i^nittMl  is  capable  of  xdobuit  and  rapid  (diemical  reaction.  Need- 
Iciss  to  sa\".  this  riipid  combustion  is  \'(jr\  hazardous  and  resuhs  in  nian\ 
accidcints  each  y(?ar.  The  hazard  is  always  pr(;s(}nt.  but  through  the 
|)rop(>r  iis(i  and  handling  of  thcjse?  (?xplosiv(?s.  the  operation  can  be  saf(?. 
Th(i  objecti\  e  of  this  lesson  will  be  to  discuss  the  dan^(;r  artjas  and  [ho 
mcMhods  of  utilizin>^  o\plosi\'(?s  safidy. 


Q:  What  laws  and  r(?^ulations  govern  \ht)  transport. ition, 
storage,  hancilinja.  and  use  of  (JxplosivesV  (Instructors 
should  b(i  familiar  with  laws  and  reiiulalions  and  d(?\-elo[) 
thom  generally  at  this  tim(?  and  mor(^  .specificalK'  thr{)Ujih- 
out  this  lesson.) 


Q:  From  a  safely  standpoint,  what  should  be  th(?  consid(?r- 
ations  in  employing  people  in  exph)siv(?  work?  (Discuss 
the  importance  and  characteristics.) 

A:    (1)  Minimum  number. 

(2)  Intelligence  and  experience. 

(3)  The  ones  who  won't  take  chances. 


Q:  What  should  always  be  checked  in  th(j  transportation  (jf 

explosives?  (Develop  the  specifics  of  each.) 
A:    (1)  Vehicle. 

(a)  Strength. 

(b)  Spark  proof. 

(c)  Size  and  capacity. 

(d)  Tightness. 

(e)  Condition. 

(f)  Identification  signs. 

(2)  Separation  of  explosives  from  detonators. 

(3)  Fire  extinguishers. 

(4)  Cover. 

(5)  Method  of  stacking. 
(())  Routing. 


DEVELOPMENT 

1.  Laws  and  R(?gula;  ions 


A:    (1)  Federal. 

(2)  State. 

(3)  Local. 


2.  P(?rsonn(d 


3.  Transportation 
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4.  S'Mi.i-.- 

Q:  \\  Im!  ■ 

SI'..-:'  \\)r\.' 

A:     i  ]    I'll*'  .ill. I  i. i.-!«^M!V 
i.'i    l.'U  k.Mi, 

i  '  ,  Kki!  <tl  •'<!.  ; 

I .)  I  1  )isl<n)(.<'  1  Turn  wn  if  mis  i  N-nis  j 
ll);  K*'<'{)  Irnin  f;hil(lr»'n.  .jnini.ils.  tind  iirhni-  | 

lliori/fd  prisons, 
\7\  ( )r'j.ini/r(i  liir  .icciii  .ilr  in  \  <'nt(ii'  \ . 

Ti.  H.imilinLZ 

Q:  W  h.il  do  \\r.  w.ilch  for  in  llii-  h.indlin^J  ol  «'\pli)si\ (  =  s:' 

cuss  lh( '  s}U'<:il  ics  nl'  (McI).] 
A:     1 1  j  I''()llo\vin,i;  ni  nianu!  ,i(;nir<'r's  i  nsl  rii::l  i(  iiis , 
\2\  Af:tu.il  liiliiijj,  luindlin.i^.  and  s<Mlin,v:  dnwn. 

D.iniajjJMl  <:asrs. 
(4)  I  ■H{>  nl  nitMid  l()(?Ls. 

Mtitiil  plah.'S  or  nails  in  sho<js. 
1^1  I- ire  or  smoking. 
|7|  M(Mho(l  ol'  ()p(;ninji  casos. 
(H|  S[)(;(;ial  l'l.i,shli>ihts  and  lann?riis. 
|9|  Rijiht  sid(!  up. 
(10|  Mftlioi!  of  hundlin,v:  blasting  (;,t[)s. 
1 1 1 1  Mrtliod     (h^stro)  in^  t;as()s. 

i\.  Drilling 

Q:  How  can  \\  ^'  ni.ikv*  1  Ik*  drilli n^  opt^ration  s.i IC':* 
A:     (1]  Hf)!(»s  ^r(MUM' dianich^r  than  (;aririd^(\ 

[2]  Orill  minimum  27^  icMit  iVom  hoh^s  Ixdn^  lo.iilt^l. 

(:^|  Watch  for  unfirtul  (?\[)l(isiv(?s. 

(4)  Don't  drill  in  tlu^  old  hole.s. 

7.  Loading 

Q:  Ilow  can  \v(?  mak(?  \hv  loading  op(?ra}i(ai  .sai'ti?  (Stress  tlm 

common  hazardous  ar(?asd 
A:    ( 1 1  I)(M(jrmin(j  condition  of  hohj. 
[2]  Don  t  us(i  m(ital  rods. 

{[])  Avoid  loadinj^  whtMi  ai^.  (dectrical  storm  is  in  th(i  urcii, 
(4)  Chock  manufaciuror's  r(i(.(jmm(indati()ns. 
(!5j  Sohict  propciF  ^rad(?  or  kind  of  (jxplosiv(j  and  t\  |)(!  of 
(l(:tonator. 

(())  Kc(]\)  (jxplosi\'(Js  and  d(Monators  apart  as  much  as 
possihhi. 

(7|  Pr(j])aro  holes  hcforti  l)rinj^in,v»  (jxplo.siv(is  to  sit(j. 

(8)  Load  only  hohjs  to  h(j  i  mm(Khat(d\  firtJcL 

(9)  Mak(j  up  primtjr  in  safo  arcja. 

(10)  IJso  proptjr  cap  crimpers, 

(11)  Follow   proper   methods   of   inserting  (hMonator  in 
carlrid^tj. 

(12)  Use  only  non-cap  sensitive  blasting  agcmts  with  pneu- 
matic equipmcjnt, 

8.  Tamping 

Q:  What  are  the  do's  and  don'ts  of  tamping  oporalion?  (Hlah> 

orate  on  oach.) 
A:    (1)  Don't  remove  dynamite  from  the  cartridge. 

(2)  Don't  tamp  harder  than  necessar)'. 

(3)  Don't  tamp  the  primnr. 
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Hi :  ( dunlin*-  \\\:\\  ^^iiwi.  ♦mi 1 1). 


A: 


10.  Fiis<'S 


Q:  What  (h)  we  Utitch  in  usin«i  lusrs:"  ti)t'^♦•^^»p  th^'  nuMhods 

nl  niakiii'J  thf  lusinii  salr.| 
A:    ( 1 1  ( Jackinu  ol  waliT-pronl  ^:()\  <-*rin,u. 
(::)  Sulli(:i<>nt  h'n>^!li. 
I^l  (aittine  ol  lusc. 
(4)  S(Mtin«:. 
(T))  Securing. 

la^htin^  (jptiral ion. 


Q:  What  can  chMonau*  tjUictric  ijhistinji  caps:'  (Hxplain  im- 

{)()rtan(;()  of  pr(;vt!ntin^  \hr.  hitter  lhrc(;.| 
A:    1 1 1  Hl(?ctri(;  circuit. 
(I'l  Fns(?s. 

i:^!  Radio  transmitter. 

(4)  'rcUnision  lransmitlt;r. 

(31  Ra(hir  transmitter. 

((>|  Iajihlnin,u- 

|7|  Static  (jl(H:tricity. 

jH|  Stra\'  currents. 


Q:  How  ca^n  we  makt;  th<?  iirin^z  sale?  |i)e\(?lop  the  m(?tho(ls 
of  (uich.) 

A:    (1)  iMre  imm(uhatuly  aftcM*  loading. 
(2)  InspocJ  all  conntictions. 
{:\]  Kx{i.-Tt  suporviyion. 

(4)  Ch(M:k  ncMUKssily  of  h lasting  mats. 

(5)  SiH)  that  all  persons  are  in  th(i  clear. 
(B)  Carefully  check  electrical  firinji*. 

(a)  Short  circuits  and  hrtiaks. 

(b)  Sufficient  currents. 

(c)  Fol lowing*  th(i  manufacturer's  recommendations 
in  wirinj*. 

(d)  (Condition  and  capacity  of  bluSlinj»  machine. 

(e)  IJsci  of  detonators  of  proper  typ(j  and  from  same 
manufacturer. 

(f )  Damage  to  wire  insulali(m. 
(M)  Resistance  in  each  circuit. 

(7)  Immediately  disconnect  power  source  after  firing, 

(8)  Thorouj^hly  search  for  misfires. 


Q:  What  is  necessary  in  accomplishing  a  safe  mudcap  shot? 
(Explain  limitation  of  this  type  shot  and  develop  better 
methods  of  obtaining  the  same  results.) 
A:    (1)  Minimum  of  5  or  0  inch  cap  of  mud. 

(2)  No  rocks  in  the  mu(L 

(3)  Firinj^  all  shots  instanta  neously. 


11.  1  )<'tonatii)n 


12.  Firing 


13,  Mudcappin^ 
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Q 

A: 


JJI  t' 


■\!)r!-irni;i'(i  m.in. 
ShoMt  if  ;ir.ii;ti(:,ihl»'. 


Hi.  Am 


i4i  lii^t^rt  nru  priniiT. 

Q:  W  ht'rn  do  wc  nsf  in  dir^pusinu  nj  th  iiaiTiito :'  jDj 

SMH  Imp  (lispf)s<il  ni  }>,»(;k.j,i:inu  m.iN'n,^.  1 
A:    { 1 )  Hxp»Tif 'iK^t'il  dnil  conijH.'tfnt  man. 

I'J.)  R<'prcs*Miliitivf?  of  I  'niliiii  Sl<i(<'S  Hiirr.iij  nlM 
(3)  Re'pr<:sonfaliv(»  of  (.•xplosiv<'  miinufactur^T. 
monium  N'ilrah^ 


Q 


A: 


How  should  ammonium  nilratt;  Ix?  ustnl  in  a  saff 
op»jratii)n (Slioss  Ihaj  ovtin  thou^^ih  it  is  <i  Std'^M- 


V(?r\  danjinious.  Tliijroujihh  ilowlop 


than  s()nM\  i|  is  si 
d. infers. 

1 1 1  Handh?  hkv.  gasoline?. 

(lil  Avoid  oxIrunK;  bo.iil. 

(:^|  Avoid  (jxlrcmu  shock, 

(4|  Pr(3\'i(l(?  ^ood  vunl i lation. 

(51  Don'l  store?  in  ston<?  or  concr*?!*?  buihhn^. 
Avoid  contannination  with  lorcji^^n  m.ilcriaL 

(71  S(J^r(;^at(?  in  30  ton  unils  or  smaUor. 

(H|  Provide  \val(?r  for  (?fft;(:livo  fire  fi^htin).^. 

(9)  K(Mjji  h)()S(?  material  ch^ani'd  jp. 


('Xjd( 
X|)li 

\  do\  t 


ERIC 


QUIZ  ON 
EXPLOSIVES 


True-False: 


Firinii  should      .n  compl islit^d  immr(licit»*l\  all*  r  ln.i<iiiiL: 


Ammonium  nitriil^*  shrnild  Ix,'  .st(»rr(l  in  slon*'  or  rioncffh^  nuihli ivj.'-. 
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Ton  Uu'\  is  a  salO  (iistii  nru?  IxMwtm'h  lf)ti(irti  [loltis  *in(l  drill inii  ofx-i  Ji li nns. 


5.  \l(M€il  rods  ur(5  r^jcom mcnthMl  ffjr  l,u"U[)in.u. 
Multiple  Choice: 

i).  Hiindlinj^  or  us<*  ol"     |)losi\  *;s  or  dtjtonalors  should  no!  he  dom?  u  Imn  ihrrc  is: 
(ii)  An  approaching  (dtictrical  siorm. 
(h)  Kadio.  tiMcn  ision.  or  rajhir  t  ransmiltcrs  \n  ihfs  ar<'a. 

(c)  Smoke  in  thf?  ai oa. 

(d)  An\  of  thf?  ahovo. 

7.  One  of  the  procedures  to  obstjrvtj  in  making  tamj)in;Li  sal(?  is: 

(a)  Use  maximum  fore(). 

(h)  Remo\'f!  dynamiter  from  cartridiiie. 

(c)  Tamp  the  primer. 

(d)  (Confine  with  earfh.  sand.  ()r  chu  . 

8.  Loading  operations  can  he  madesafer  h\  : 

(a)  Keeping  explosives  and  detonators  clost?  together. 

(I))  Loading  only  holes  to  be  immediateK  fired. 

(c)  Brinj^in^  explosives  to  site  before  holes  art?  prepared. 

(d)  UsinjJ  a  knife,  or  teeth  for  crimpin>i. 

9.  Hazards  from  misfires  may  be  reduced  by: 

(a)  Making  proper  use  of  hi^h-j^rade  explosives. 

(b)  Testing  each  electric  cap  with  a  galvanometer  b(?fore  loading. 

(c)  Shooting  if  practicable. 

(d)  All  of  above. 

10,  Blasting  operations  should  be  conducted  in  accordance  with  the  following: 

(a)  The  contractor's  own  rules. 

(b)  "Short-cuts"  of  the  powder  man. 

(c)  Federal,  state,  or  local  code,  whichever  prevails. 

(d)  The  surveyor's  recommendations. 


ANSWERS  TO  QUIZ  ON 
EXPLOSIVES 

1.  Fals(!. 

2.  Triu!. 

3.  Fals(;. 

4.  Falsfi. 

5.  False. 

6.  (1. 

7.  (1. 

8.  1). 

9.  d. 
10.  c. 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  4 

HOUSEKEEPING,  SANITA^  ION,  AND 
FIRST  AID 

2.HOUR  CONFERENCE 


OBJECTIVES:  To  U-Jach  supervisors  tho  imporUincci  of  ^ood  h()iis(?ki;(?pinj4,  sanitation,  and  first  aid.  and 
\\m)  best  mulhods  of  provid  in^  Ihom. 


TEXT:  AGC's  Manual  of  A(;(:i(i(3nt  Frovonlion  in  Constru(:ti(jn  (Housokoopin^.  Sanitation.  iMrst  Aid). 
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INTRODUCTION 

Approximately  one  third  of  all  acci(i(3nts  result  from  slips  and  falls. 
This  is  partly  the  result  of  poor  housekeeping,  it  has  heen  said  that  j^oocl 
housekeeping  is  just  as  easy  as  haphazard  housekeeping,  and  it  pays 
dividends  in  the  form  of  accident  prevention  and  conservation  of  male- 
rials.  In  this  section,  we  vi^ill  discuss  the  importance  of  ^ood  house- 
keeping and  the  means  of  accomplishing  it. 

Often  when  a  person  is  hurl,  the  person  trying  to  help  harms  the 
injured,  because  he  does  not  know  first  aid.  or  allemiils  to  transport 
the  victim  in  a  way  that  leads  to  further  injury,  in  this  section,  we  will 
also  discuss  various  injuries  and  the  ways  lliat  first  aid  should  be  given. 
Knowledge  of  first  aid  may  some  day  save  a  life. 

DEVELOPMENT 

1.  Housekeeping 


Q:  What  basic  actions  must  be  taken  to  assure  a  well  kepi 
job? 

A:    (1)  Establish  a  procedure. 

(2)  Assi^^n  responsibilities. 

(3)  Have  it  well  understood  that  good  housekeeping  is 
required. 

(4)  Make  housekeeping  a  daily  routine. 
Q:  What  are  the  daily  housekeeping  tasks? 
A:    (1)  Keep  trash  removed. 

(2)  Maintain  neat,  orderly  stockpiles. 

(3)  Have  a  designated  clean-up  crew. 

f4)  Don't  accumulate  oil,  grease,  and  other  liquids. 

(5)  Remove  all  nails. 

(fi)  Provide  receptacles. 
(7)  Provide  lighting. 


Q:  What  sanitary  facilities  must  be  provided  (Develop  the 

requirements  with  the  first  two.) 
A:    (1)  Toilet  facilities. 

(2)  Drinking  water. 

(3)  Washing  facilities. 

Q:  What  are  our  safety  problems  with  drinking  water? 
A:    (1)  Unfit  for  human  consumption. 

(a)  Not  tested. 

(b)  Not  approved  by  local  authorities. 

(c)  Not  treated  when  necessary. 

(2)  Unsafe  water  not  posted. 

(3)  Disease  carrying  dispenser  used  (paper  cups  not 


2.  Sanitation 


provided) . 


TIME 


First  Aid 
Q: 


A: 


A: 


(4) 

(51 
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lM)iint(iin  and  dispcjnscrs  nol  sUirilixtid  wcc 
tis(i  of  conUiminalod  Ica). 


AIDS 


How  can  an  organization  proparo  to  nuiot  tho  noods  for 
first  aid?  (Dcjvolop  iho  importanco  of  assi^nin^  riisponsi- 
bililios  and  dolails  for  each  of  the  following.! 

(1)  Havo  key  person  nol  trained. 

[2]  Provide  sufficiiMil  first  aid  suppliers. 

(.'^)  Keep  records  on  injuries. 

(4)  Follow  up  on  injuries  treated. 

(5)  Report  hjsl-time  accidents.  , 

What  should  we  check  about  a  first  aid  kit?  (Discuss  con- 
tents.) 

(1)  Properly  assembled  -  undtM'  the  dirtiction  of  a  doctor, 
if  possible. 

[2]  C(Mitrally  located  —  near  a  tolephon(»,  if  possible. 
(:^)  Minimum  of  a  24  unit  kit. 

(4)  Contimts  checked  weekly  and.  if  mMnhid,  suppli(is  re- 
plac(;d. 

Normally  what  are  the  only  two  injuries  which  call  for 
sp(Huly  action?  (Discuss  others  such  as  fractures  that  necid 
careful  deliberate  action.  Where  possible  utilize  d^imon- 
strations,  movies,  and  Red  Cross  assistance  in  developing 
the  following.) 

(1)  Bleeding. 

(a)  Dressing. 

(b)  Position  of  vicMm. 

(c)  Pressure  principles. 

(d)  Tourniquets. 

(e)  Cold  water. 

(2)  Breathing  stoppage.  (Drowning,  gas  poisoning,  electric 
shock,  suffocation,  sedative  poisoning.) 

(a)  Mouth-tc-mouth  resuscitation. 

(b)  Back  pressure-arm  lift  method. 
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QUIZ  ON 
HOUSEKEEPING  AND  SANITATION 
FIRST  AID 


True-False: 

1.  H()iiS(ik()(?[)ing  should  ho.  part  of  Iho  daily  routiiui  of  any  construclion  joh. 

2.  Water  unsafe  for  human  (;onsum[)li()n  may  ho  used  for  fir(3  protection  if  each  tap  is  posUul 
with  a  notice. 

3.  The  reason  adetjuate  sanitary  [)recautions  and  toilet  facilities  should  \}v.  providtjd  as  one  of 
[hi]  first  o[)erations  on  a  construction  joh  is  to  prevent  disease. 

4.  if  (here  is  a  [)ossihility  of  hroken  hones,  the  \ypG  of  artificial  respiration  that  should  h(?  ap- 
[)lied  is  moulh-to-moulh. 

5.  if  a  victim  must  bo  pulled  to  safety,  he  should  he  [)ullcd  sideways  and  not  in  th(?  dir(H:tion  of 
the  lon^  axis  of  his  body. 

Multiple  Choice: 

6.  Good  housekeeping  should  be  planned: 

(a)  When  material  begins  to  accumulate  on  (he  job, 

(b)  At  initial  stages  of  construction. 

(c)  When  trash  and  debris  start  to  accumulate. 

(d)  Only  on  jobs  where  there  is  a  lot  of  form  work  or  other  tyi^es  of  debris  are  likely  lo 


7.  The  best  method  to  provide  water  for  workmen  is  the  utilization  of: 

(a)  Pails  and  dippers. 

(b)  A  keg  with  ice  in  the  water  and  cups. 

(c)  Bubbler  type  dispensers  with  cups. 

(d)  All  of  the  above  are  satisfactory. 

8.  Water  dispensers  and  portable  fountains  usually  require  sterilization: 

(a)  Daily. 

(b)  Weekly. 

(c)  Monthly. 

(d)  Everytime  they  are  filled. 

9.  F'irst  aid  is  mainly  administered  for  the  purpose  of: 

(a)  Curing. 

(b)  Temporary  care. 

(c)  Assisting  the  doctor. 

(d)  Taking  the  place  of  hospital  care.  . 

10.  Bleeding  is  usually  best  controlled  by: 

(a)  Direct  pressure  applied  to  the  wound. 

(b)  Moving  the  victim  to  a  better  position. 

(c)  Wetting  the  wound. 

(d)  Keeping  the  wound  clean. 


accumulate. 


ANSWERS  TO  QUIZ  ON 
HOUSEKEEPING  AND  SANITATION, 
FIRST  AID 


1.  Tnin. 

2.  Tnui. 

3.  'I'ruo. 

4.  True. 

5.  Fals'cj. 

n.  h. 

7.  c. 

8.  b. 

9.  I), 
in.  a. 


INSTRUCTOR'S  LESSON  PLAN 


LKSSON  NO.  5 
VVKLDING  AND  CUTTING 
2.HOUR  CONFERENCE 


OBJECTIVES:  To  introducij  and  (hjvolop  [ho  various  lia/ardous  aroas  in  iho  \v()I(lin.u  and  (aillin.u  pn)- 
cossos.  and  lhr()U.uh  iho  knowhid^ti  of  thoso  lia/ards  and  the  moans  of  (diniinatin^q  Ihoni,  iniprov't^  llui 
sal'oty  of  Ihis  portion  of  construction, 

TEXT:  A(Urs  Manual  of  Accidonl  Provonlion  in  Construction  ( VV(ddin^  and  Cultiu)*). 


TIME 


LESSON  OUTLINE 
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INTRODUCTION 

V\'ol(linj4  and  cuttinj^  op(M'ations  arc  not  iisscuilially  hn/ardons;  hut 
Ihoy  do  involves  (MMlain  factors  which,  when  no^l(M:{(Ml.  hiad  to  s(MMous 
accidents. 

'Vhii  oleclric  current  connecleil  with  arc  welding.  th(i  flauiniahl(]  and 
explosiv(i  coniprcissod  gas  used  in  gas  wedding,  and  th(i  h(jal  crcjaUul  in 
the  vv(dding  and  cutting  processcjs  are  very  dang(»rous,  'I'hus  certain  pre- 
cautions for  safcily  and  health  must  hi]  lak(Ui,  (In((M'j(u:t  from  your  p(ir- 
sonal  e\p(irience  an  incidtinl  which  will  devcdop  inl(M'(}St  and  str(iss  lh(i 
importance  of  applying  safely  to  all  welding  and  cutting  jobs,) 

Since  practically  all  accichjnts  can  he  traccul  to  ahuse  or  mishandling 
of  (Mpiipmcuit  and  lack  of  personal  protection,  thc>  hisson  will  stress 
th(ise  aspects  in  arc  and  gas  welding, 

DEVELOPMENT 

I .  Welding  and  cutting 

Q:  What  ar(i  the  major  causes  of  accichints  in  any  W(dcling 

and  cutting  operations?  (Fully  develop  details,) 
A:    (I)  Unsafe  equipment. 

[2]  Lack  of  personal  protection  of  those  in  the  area  as 
well  as  the  bystander,  (Devcdop  shielding,  ventila- 
tion, and  clothing.  Develop  chart  on  lens  densities.) 
Q:  What  do  wc  check  to  assure  safety  in  welding  ec|uipment? 
(Develop  details  of  arc  and  gas  wedding  but  delay  full 
discussion  of  cylinders.) 
A:    (  I)  Standard  approved  equijiment  in  good  condition. 
(2)  Proper  use  of  ecjuipmenL 
(v3)  Voltage  of  equipment  against  wiring. 

(4)  Grounding. 

(5)  Coupling  of  circuit  cables. 

(6)  Storage  of  cylinders  and  handling. 

Q:  What  protective  measures  can  be  taken  w^ith  your  cloth- 
ing w^hile  welding?   (Elaborate  on   necessity  for  each, 
stressing  when  the  clothing  should  be  worn.) 
A:    (1)  Utilize  flame-resistant  gauntlet  gloves  and  aprons. 
Keep  free  of  oil  andgrease. 
Limit  or  button  collar,  cuffs,  and  pockets. 
Wear  fire-resistant  leggings  or  high  boots. 
Wear  safety  shoes. 

Utilize  fire-resistant  cape  or  shoulder  cover  when 
weldinp  overhead. 

Utilize  ear  protection  when  welding  in  confined 
places. 

Wear  high  quality  welding  helmet. 


(2) 
(3) 
(4) 
(5) 

(7) 
(8) 


ERLC 


LESSON  OUTLINE 


\\}]  W'r.iiv  salVty  ^();u.i>l(?s  or  spoclachis  whc.i)  (:hippin.u  nr 

1 I Is(j  conibiniition  saf(Jty   hiil-wt^ldin^  h(?lnuM  wheu 

[hi)Vi)  is  hazard  of  I'allin^  objcicts. 
(11)  Mak(;  sum  proluclion  is  providod  lor  handling  hot 

malorials,  or  warning  provithjd  until  maltirials  hav(? 

coolful. 


Fir(?s 

Q: 
A: 


1  low  can  wo  prcjvcjnl  fir(;s  (:aus(i(l  hy  wedding  and  (:uttin,uV 
)  R(jmo\'o  h)os(?,  oasily  combustihhi,  and  volatihi  ma- 
t(M'ials. 

(2 1  Shi(dd   com  bust  i  h\v.    ma  tori  a  bs   that   cannot   be  vr- 
mo\'C(b 

(3)  Inspect  after  (;ach  vv(ddin^  and  cutting  optM  ation. 

(4)  Hav(j  firij  (jxtin^iiishers  ready. 

(5)  Adhere  to  ^ood  safely  practices. 

((i)  Proper  maintenance  and  use  of  vvtddin)^  ecpiipirKMit. 
(7)  Coalition  in  handling  electrode  stubs. 

b.  Klyin>^  chips  from  chipping,  cleaning,  and  grindin}^ 

Q:  What  safety  asp(M:ts  art;  vv(i  conc(;rned  with  when  per- 
forming thesi;  ()|)erali()nsV  (n(»veh)p  methods  of  making 
these  operations  safe.) 

A:    (1)  VVearinj^  safely  ^o^^les  or^)rolecti ve  face  shields. 

(2)  ProUjclin^  hands  and  wrists. 

(3)  Elimini'tin^  danger  to  other  personnel  in  the;  area. 

(4)  UliM'/in^  safe  methods. 

(5)  Avoiding  metal  sMvers  and  sharp  ed^os. 

c.  Explosions 

Q:  How  do  W(i  handle  the  cutting  and  welding  of  containers 
which  have  contained   flammable   liquids?  (Instructors 
should   be   familiar   with   American   Welding  Society's 
pamphlet  on  this  subject  and  discuss  details.) 
A:    (1)  Follow  published  safely  practices. 

(2)  Thoroughly  steam  clean  or  fill  with  water  or  inert 
gas. 

Cylinders  used  in  gas  welding  and  culling 

Q:  What  are  the  safely  problems  we  have  with  cylinders? 
(Develop  the  dangers  in  misuse,  improper  handling,  and 
storage.) 
A:    (1)  Improper  use. 

(2)  Improper  handling. 

(3)  Improper  storage. 

a.  Improper  use 

Q:  What  are  the  precautions  in  using  cylinders? 
A:    (1)  Locale  away  from  moving  equipment,  materials,  and 
the  like. 

(2)  Secure  against  lipping  over, 

(3)  Use  in  the  order  received. 

(4)  Valve  off  and  mark  empty  cylinders. 

(5)  Prevent  contact  with  electrical  wires. 

(6)  Shield  from  sparks  or  flames. 

(7)  Prevent  storage  on  lop  of  c\  linders. 

b.  Improper  handling 

Q:  What  are  the  unsafe  practices  in  handling  cylinders? 
A:    (1)  Leaving  valve  protection  caps  off. 

(2)  Using  valves  or  caps  for  lifting. 

(3)  Careless  raising  and  lowering. 

(4)  Dropping  or  jarring  cy  linders. 
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(5)  Lifting  with  an  (jlectroniajincjt, 
(())  I)raji,uinv  aiul  slidinj^  cyliiuiiM'S. 
(7)  Allowinji  cylinders  to      loosd  in  hand  truck, 
c,  Im[)r()[)(M' storajio 

Q:  What  art?  the*  })rin(:i|)l(is  to  rcniUMiihor  in  [hv.  stora.m?  nl" 

cylinchM's? 
A:    ( 1 )  KcMjp  away  from  sourccis  of  hcjat. 

(2)  KvA)\)  away  from  hijzhly  comhiistihhi  inaltMMals. 
{'A]  Stor(j  stjciirtdy. 

(4)  K(Mi|)  cylindtM's  of  oxy^fjn  a\va\   from  acotyhMK)  or 

()th(M-  fu(d  jias. 
(o)  l^r()l(K:t  from  accumulations  of  let;  and  snow. 
(())  8hi(dd  from  dircjct  rays  of  lh(i  sun. 

(7)  Koep  valv(is  ch)S(i(l, 

(8)  K(jop  valv(i  |)r()t(jctin^  (:a|)s  on  when  not  conn(M:t(Mi. 

(9)  Provi(i(j  visual  ichinlification  of  cont(ints. 
( 10)  KvA)\)  valvo  k(iy  wr(Mich  on  valv(j  spindhi. 


QUIZ  ON 
WELDING  AND  CUTTING 


True-False: 

1,  K(i.s|)irjit()r\-  proti^clion  is  n(;(:(;s.sii  ry  uIkmi  culling  or  \V(;hlin^  corlain  coahMl  in  rials. 

2,  It  is  not  \i(M:(?ssary  to  wiuir  sal^My  ^o^^hjs  or  spcjctachis  when  chippin^u  and  cloanin^u  if  (Ikj 
\v(;l(lin^  h(»lm(;t  is  worn, 

:i  (A'iiiKkM's  may  \hi  iis(m1  whon  th(;y  ar(?  l\in.u  on  tlu;ir  si(l(!s  if  Ihoy  .\vv.  sucuroly  hlockod  Ironi 
rolling, 

4,  Thi)  pr()toctiv(j  clothing  to  he  worn  varitjs  with  tlui  si/.e.  nalurti.  and  location  of  Iho  w(ddin^ 
job. 

5,  VV(d(l(?r"s  (dotliin^  slioidd  liaviJ  no  open  pocktns  or  cuFfs. 
Multiple  Choice: 

<),  Whal  do       us(.'  to  ground  llui  frames  of  (dectric  wtddin^  machintjs? 
(a)  No.  i:^     11^(1  wire  or  heavier, 
(1))  No.  8  ^aii^e  wire  or  heavier. 

(c)  Si/e  is  m)t  important  as  ion^  as  the  eireuit  is  continuous  to  th(;  ground. 

(d)  It  is  not  necessary  to  ground  frames. 

7.  The  major  cause  of  fires  is: 

(a)  Welding  operation. 

(b)  Welding  equipment. 

(c)  Cutting  operation. 

(d)  Misuse  of  cylinders. 

8.  In  a  chipping  and  cleaning  operation,  you  should  be  especiaih'  concerned  about  protecting 
the: 

(a)  Eyes. 

(b)  Hands  and  wrists. 

(c)  Other  personnel  in  the  area. 

(d)  All  of  the  above. 

'..flinders  of  oxygen  and  acetylene  should  be  kept  away  from: 

(a)  Combustible  materials. 

(b)  Sources  of  heat. 

(c)  Accumulated  ice  and  snow. 

(d)  All  of  the  above. 

10.  The  best  way  to  move  and  handle  cylinders  is  with: 

(a)  Valve  protection  cap. 

(b)  Electromagnet. 

(c)  Sling  or  cradle. 

(d)  Loose  in  hand  truck. 
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ANSWERS  TO  QUIZ  ON 
WELDING  AND  CUTTING 

1.  ■IriK.". 

2.  False. 
:\.  Fiiis(!. 
4.  'riuo. 
,").  'I"ni(!. 
(i.  I). 

7.  c. 
H.  (1. 

;i.  (1. 

1(1.  c. 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  6 

FLAMMABLE  GASES  AND  LIQUIDS 
HANDLING  AND  STORAGE  OF  MATERIALS 
FIRE  HAZARDS 
2-HOUR  CONFERENCE 

OBJECTIVES:  To  provide  constniclion  siipiM-visors  with  [\u)  knowlodj^o  nHiuiroil  for  the  safe  haiullin^i, 
sloraj4(i.  and  who  of  flammabhj  and  irritating  j^asos,  litpiids.  and  oth(}r  building  matorials  and  suhstanctjs. 

TEXT:  AG(>\s Manual  of  Accidi^nt  Prtivonlion  in  (^onslriiclion  (Flannnablc  (]a.s(?s  and  Li(inid.s.  Handbnj^ 
and  Stora^(3  of  Matorials.  Firo  Hazards.  Occupational  Ois(?as(\s). 
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INTRODUCTION 

N(?\v  substances  aro  continually  he'\n^  ulilizod  in  Ihe  cnnslviu.lion 
li(dd  about  which  lilth?  is  known  by  the  layman. 

This  los.son  will  cover  such  flammable  gas(?s  as  acetyloni^.  hydrogen, 
ethylene,  illuminating  ^as,  natural  ^as.  and  such  flammable  substances  as 
ether,  gasoline,  naphtha,  benzol,  alcohob  kerosene,  fuel  oil.  petroleum, 
hydrocarbon.  li(|uid  petroleum  gas.  turpentine,  paints.  varnish(?s.  dry- 
ers, polishing  solutions,  cleaning  fluids,  adhesives.  and  epoxies.  A  list 
of  these  gases  and  liquids  should  be  presented  to  the  class  in  a  manner 
which  affords  a  few  minutes  to  study  them.  The  question  is  then  asked, 
are  there  any  other  gases  known  to  the  class  which  are  common  to  their 
work  and  should  be  covered?  Make  sure,  if  any  are  furnished  that  have 
different  characteristics  from  those  listed,  that  they  are  discussed  later 
in  the  lesson.  Determination  of  hazards  with  flammable  gases  and  li(|- 
uids  lies  partly  in  classifying  the  substances  to  determine  the  condi- 
tions under  which  they  are  flammable  or  explosive  and  partly  in  there 
being  little  knowledge  of  proper  methods  of  safe  usage,  handling,  and 
storage  of  flammable  gases  and  liquids.  This  being  the  case,  the  lesson 
will  cover  the  properties  of  liquids  and  gases  as  well  as  the  preventive 
measures  to  take  in  handling,  storing,  and  using  the  hazardous  sub- 
stances. 

The  instructor  should  also  point  out  that  many  of  the  liquids  and 
chemical  substances  used  on  construction  jobs  can,  if  not  safely  handled, 
produce  serious  occupational  diseases.  Many  substances  are  irritating 
to  the  skin  and  eyes,  and  others  are  toxic  through  inhalation  and  in- 
gestion. Operations  such  as  tunneling,  sandblasting,  grinding,  and  stone 
cutting  can  also  produce  harmful  dust  and  vapors. 

In  addition  to  the  gases,  liquids,  and  chemical  substances,  the  lesson 
will  cover  the  handling  and  storage  of  other  materials  such  as  lumber, 
miscellaneous  steel,  sacked  material,  brick,  tile,  and  pipe  and  such  op- 
erations as  unloading  railroad  cars,  storage  bins,  and  hoppers. 

The  importance  of  "Planning  For  Safety"  should  be  emphasized  at 
the  beginning  of  the  lesson.  Explain  that  it  has  been  estimated  that  at 
least  807o  of  all  accidents  can  be  prevented  by  pre-job  planning  which 
makes  it- possible  to  recognize  and  control  hazards  before  they  cause  an 
accident  or  loss  such  as  a  fire.  Planning  a  fire  prevention  and  control 
program  can  be  given  as  an  example  with  the  following  points  being 
made. 

1.  The  need  for  cooperation  between  the  contractor  and  the  fire 
department. 
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2.  TIm)   n(»(Ml    Inr   adtMiUiiUi   ('([uipiiKnit    |('\tin,miisli(M\s,  h\(li\Hils. 
sprinkhjrs.   hos(\s.   (McJ   iuid   rt'portin^  pr()(:<5.durt!s  (hisi.uniMl  to 
iiirol  iIk;  iummIs  1)1  jnl). 
TIk*  importance  of  r(?^uhir  {ii  t;  inspections. 

4.  l]s(?  and  caro  of  IcMnporary  luMtiii^  dov  icus. 

5.  (]()op(;ration  with  tlu?  lin?  insnranciJ  carrier. 

DEVELOPMENT 

1 .  Flaniniahh?  ^ases  and  li()ui(Ls 
a.  Prop(M*ti(?.s 

Q:  What  arc*  lh(j  physical  and  f:h(;niical  |ir()p(}rti(?s  ol  flani- 
mahh?  Uquids  and  ^as(;s?  |L3ev(d()p  th(i  full  ni(Ninin,u,  char- 
act(;ristic.s,  and  sale*  aspects  of  th(;s(;  i;rop(M'ties.| 
A:    (1)  Fhish  point. 
[2]  l-'iro  poinL 

Ignition  t(jnipcM*atur(}. 
.  (4)  Sp(;cific  gravily, 
(o|  Vap(jr  density, 
(H)  Rate  of  diffusion, 
.  (7)  Boiling  point. 

(8)  Spontaneous  boating, 

(9)  Mixability  with  water. 

(10)  Extinguishing  agent. 

(11)  Toxicity, 
h.  Ignition 

Q:  The  danger  with  fhimmahle  gases  and  liciuids  is  the  ignit- 
ing. What  are  the  wa\s  they  are  ignited?  (Hevelop  firo 
triangle.) 

A:    (1)  Spontaneous. 

(2)  Flame. 

(3)  Spark. 

(4)  Heat. 

Q:  How  can  Ihe  hazard  of  sparks  be  eliminated  around  flam- 
mable materials?  (Fully  develop  precautionary  measures.) 
A:    (1)  Electrically  ground  moving  and  stationary  parts  of 
machinery. 

(2)  Use  enclosed  motors  and  switches. 

(3)  Check  electric  wiring  and  fixtures  for  arcing. 

(4)  Use  keyless  type  lamp  sockets. 

(5)  Enclose  lamp  bulbs  in  vapor-proof  glove. 

(6)  Don't  strain  gasoline  through  chamois  skin. 

(7)  Avoid  striking  together  two  pieces  of  metal, 

(8)  Don't  wear  shoes  with  nails, 
c.  Handling,  storage,  and  use 

Q:  What  are  the  most  prevalent  safety  violations  in  handling. 

storage,  and  use?  (Discuss  ways  to  eliminate  each.) 
A:    (1)  The  failure  to  read,  understand,  and  follow  the  label- 
ing instructions  as  provided  by  the  manufacturers. 

(2)  Poor  housekeeping. 

(a)  Oily  rags,  waste,  and  other  substances. 

(b)  Open  containers. 

(3)  Cleaning  with  gas. 

(4)  Spillage  or  leakage  of  gases. 

(5)  Transferring  of  flammable  liquids  in  unvenlilaled 
areas. 

(6)  Entering  area  containing  toxicgases. 
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(7]  Not  u(Uirin,i!   propter  clollu's  ( rs|)»M:i,i I K    wIhmi  tuui- 

(lliiiju  acids,  htju/ol.  and  Ctiuslicsl . 
(«|  Storing  in  a  (loiii^ird-rosisiaiil  slniclnre  nv  lu'xl  lo 

nlh(?r  .slru(:tnr(\s. 
(H|  IniprojXM'  \(Miljlali()n  or  inipropiM'  use  of  rrspiraloiv 

(H)|  I'\nlurn  lo  |)r()t(M:t  skin  and  ap{)l\-  first  aid. 

(Ill  Inipropur  ns(3  of  solv(ints. 

(12]  I'*ailiM  (?  lo  post  and  enforc(j  warning  signs. 

( Improper  method  of  repairing  tanks  or  driinis. 

(14|  Failure   lo  \\0A\r  [ho   rtitjiiirful  pcMSonal  prol(M;ti\e 
(Jtpiipment  such  as  gogghjs,  respirators.  glo\'(JS,  vAc. 
Q:  What  are  the  proper  UKMhods  of  cleaning  tanks  l)idor(i 

ro{)airing?  (Discuss  d (Mai Is  of  each.] 
A:    (1)  Steaming. 

(2)  Inert  gas(js. 
W]  Natural  gas. 

d.  FueUng  etpiipment 

Q:  What  are  the  safety  ruhjs  to  ol)serv(j  in  funling  etpiipnuuit? 
A:    (1)  Shut  off  engin(\ 
(2]  Avoid  spillage. 

(3)  Don't  smoke. 

(4)  Have  fire  extinguishers  available. 

(5)  Use  proper  equi{)ment. 
2.  Handling  and  Storage  of  Materials 

a.  General 

Q:  What  are  ways  to  provide  safe  storage?  (Discuss  improper 

as  well  as  proper  methods.) 
A:    (1)  Segregate  as  to  kind,  size,  and  length. 

(2)  Place  in  neat,  orderly  pile  safe  from  falling. 

(3)  Provide  passageways  in  storerooms  or  warehouses. 

(4)  Collect  and  dispose  of  scrap. 

Q:  What  are  some  of  the  general  requirements  for  a  storage 

area?  (Develop  methods  of  accomplishment.) 
A:    (1)  Adequate  fire  extinguishing  equipment. 

(2)  Fire  resistant  construction. 

(3)  Located  away  from  other  buildings. 

(4)  Free  from  spillage. 

(5)  Well  ventilated. 

(6)  Adequately  lighted. 

(7)  No  smoking. 

Q:  What  should  be  required  of  dispensing  equipment?  (De- 
velop specific  requirements  for  pumps,  cans,  funnels,  etc.) 
A:    (1)  Clean  and  free  of  contamination. 

(2)  Good  condition. 

(3)  Stored  in  safe  place  when  not  in  use. 

(4)  Identify  purpose  of  equipment. 

b.  Personal  handling 

Q:  What  are  some  of  the  factors  to  be  concerned  about  in 
lifting  and  moving  heavy  objects?  (Illustrate  the  general 
rules  for  proper  lifting.) 

A:    (1)  Proper  method. 

(2)  Possible'back  injury  and  hernia. 

(3)  Enough  people. 

c.  Lumber 

Q:  What  is  the  safe  method  to  stack  lumber?  (Elaborate  on 

details  of  each.) 
A:    (1)  Cross-strip  or  cross-pile  stack  over  4  ft.  high. 
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(2|  R(»ni()\'(j  luiils  l)(»lnr(»  stnckiii^. 
(3|  I  ]s(i  two  mtui  to  hnndlt)  Um^  nr  hiiavy  hoards. 


(4|  Kini\)  piles  as  l(»v(d  as  possible. 
W'alch  |)luml)ii(»ss  ol'  comkm-s. 


(1.  Sa(:k(Ml  nialorials 

Q:  What  should  vv(?  watch  for  in  safoly  storing  sacktul  ma- 
l(M*ialsV  (Hovolop  dolails  for  storinj^  ^i^i^-h  iUmis  as  ctunonl 
and  lime;.) 

A:    (1|  l  icnghl  and  stahility  ol'  pil(3S,  (Not  more  than  10  sacks 


hi^h.l 

[2]  Strength  of  su|)porting  mcmbors, 

(3)  Bost  molhod  of  cross-piling  and  st(jp  hacks. 

(4)  Mouth  of  ha^s  facing  center  of  pile. 

(5)  Keeping  piles  level  especially  during  removal. 
(B)  Condition  of  storage  place. 

(7j  Wearing  proper  cloth(is  for  prot(»cti(in. 

(8!  Kctiping  lime  dry  to  prevent  skin  hums. 


e.  Ikick  and  tile 

Q:  What  aro  the  best  practices  to  observe  in  storing  bricks 

and  tile?  (Develop  safety  reason  for  each.) 
A:    (1)  Maximum  height  six  feet. 

(2)  Piles  over  four  feet  high  should  be  stepped  back. 

(3)  Freedom  from  tipping  or  dislodging. 

(4)  Stack  tile  in  vertical  position. 

(5)  Don't  store  on  scaffolds  or  runways. 

(6)  Stack  in  such  a  manner  as  to  make  handling  easy. 

(7)  Protect  from  rain  and  freezing. 

f.  Pipe  and  reinforcing  steel 

Q:  What  are  the  precautionary  measures  to  take  in  handling 
and  storing  pipe  and  reinforcing  steel?  (Explain  safe 
measures  for  the  two  separately  as  appropriate.) 

A:    (1)  Method  of  stacking. 

(2)  Method  of  removal  from  stacks. 

(3)  Use  of  personnel. 

(4)  Use  of  dollies,  cranes,  pipeslicks,  etc. 

(5)  Pipe  2"  in  diameter  or  larger  should  be  handled  with 
mechanical  equipment. 

g.  Bulk  cement  and  lime 

Q:  What  are  we  concerned  with  in  safely  handling  and  stor- 
ing cement  and  lime?  (Develop  details  of  each.) 
A:    (1)  Posting  of  "Warning*' signs. 

(2)  Design  of  bins  and  hoppers. 

(3)  Method  of  entering  bins  and  hoppers. 

(4)  Respirators  and  goggles. 

(5)  Tight-fitting  clothing. 

(6)  Personal  cleanliness. 

h.  Unloading  raUroad  cars 

Q:  What  safety  precautions  should  be  taken  when  unloading 

railroad  cars? 
A:    (1)  Proper  warning  signs  and  signals. 

(2)  Workmen  stay  clear  of  material  being  moved  by 


equipment. 

(3)  Proper  use  of  gangplank. 

(4)  Proper  method  of  moving  cars. 

(5)  Chocking  of  cars. 

(6)  Use  of  safety  wrenches  on  drop  bottom  cars. 
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i,   Polrohjuni  products 

Q:  VVhtit  are  thfj  prc^cautions  to  taku  in  handling  aiui  storing 
pcjlrolcjum  proriiicts?  (Dc?V(}lc)[)  nujlhods  lo  af:(:()niplish 
ciach,] 

A:    ( 1 1  klrMitify  containers. 

(2|  Gruundin^  oT  containers. 
(3|  Avoiding  contamination. 

(4|  Keeping  ,stora.yc  artja  fr(?e  of  accum^i.ations  of  spill- 
ages, debris,  and  other  hazards. 

(n)  Storing  away  from  other  buildings  and  comprcissed 
gases, 

{{]]  ProjK^r  firo- extinguishing  etjuipnient  provided. 


QUIZ  ON 
FLAMMABLE  GASES  AND  LIQUIDS 
HANDLING  AND  STORAGE  OF  MATERIALS 
FIRE  HAZARDS 


True-False: 

1.  'Vhv.  hasir:  canst?  of  most  accichjnls  is  poor  phuinin,u. 

2.  A        CtiiLst)  of  hcick  injury  is  lifting:  ihoroforci.  \hc  lilting  of  hoa\  y  loads  should  {)(?  accomp- 
lished with  hack  straight  and  lifting  hy  straighttining  IIkj  l(;gs. 

3.  When  removing  mattirials  frc^m  high  pil(;s.  tops  of  pihjs  should  he  maintaiutMl  as  hnel  as  pos- 


4.  Cans  containing  flammahh?  licjuids  necid  not  he  identifi(ul  as  to  conUuil  if  th(iy  ar()  llnd(;r- 
writers'  Lahoratories  laheled. 

f).  Wh(;n  stripping  form  lumhe  ,  nails  ncied  not  hi]  removed  or  l)(Mit  down  until  all  stripping  has 
heen  completed. 

Multiple  Choice: 

0.  The  oil  house  should  be  a  space: 

(a)  In  the  opposite  end  of  the  building  from  the  office  space.  ^ 
[h]  Near  the  point  of  greatest  usage. 

(c)  Built  of  fire-resistant  construction. 

(d)  All  of  the  above. 

7.  The  rules  to  follow  in  fueling  equipment  are: 

(a)  Shut  off  the  engine. 

(b)  Have  filled  fire  extinguisher  available. 

(c)  Sand  spillages  immediately. 

(d)  Do  not  smoke  when  over  the  gas  tank. 

(e)  All  of  lh(]  above. 

8.  Keeping  equipment  well  maintained  and  in  a  safe  condition  can  hesl  ho  accomplished  by: 

(a)  Keeping  oi^erating  parts  well  oiled  or  greased. 

(b)  Doing  all  major  repair  work  promptly. 

(c)  Having  a  well-organized  maintenance  system. 

9.  Flammable  liquids  should  be  stored  in  spaces  that  are: 

(a)  Ventilated. 

(b)  Isolated. 

(g)  Of  fireproof  construction. 

(d)  All  of  the  above. 

10.  Liquids  in  unmarked  containers  should  be: 

(a)  Considered  safe  for  use. 

(b)  Considered  non-flammable. 

(c)  Considered  flammable,  toxic,  and  irritating  until  otherwise  identified. 


sihle. 


ANSWERS  TO  QUIZ  ON 
FLAMMABLE  GASES  AND  LIQUIDS 
HANDLING  AND  STORAGE  OF  MATERIALS 
FIRE  HAZARDS 

1.  True, 

2.  True.' 

3.  True. 

4.  False, 

5.  False. 

6.  c. 

7.  e. 


8.  c. 

9.  d. 
10.  c. 


INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  7 

EXCAVATION  AND  SHORING, 
FLOOR  AND  WALL  OPENINGS, 
PIPELINES 

2-HOUR  CONFERENCE 

OBJECTIVES:  To  providt*  the  construction  supt^rvisor  with  a  thorough  knowhulut'  of  the  Cciusos  ol  dcci- 
(Itints  in  thtj  ficjUi  of  t.'xcavation  and  pipo  hiving  and  ways  to  jirovcnt  those  accidents.  Shorinu.  floor  ,\m\ 
wall  openings  for  both  (excavations  and  huildinji  construction  w  ill  hej  strt^sstnl. 

TEXT:  A(}(ys  Manual  of  Accident  Prev(?nlion  in  (Construction  (Excavation  and  Shoring,  Moor  and  Wall 
(3[)(}nings.  Pipelines] . 
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INTRODUCTION 

Haw  many  tiincis  have  we  heard  of  lotalitii  or  near  fatalities  at  a 
consiructicm  site  which  were  caused  by  ihti  faihu^i  to  shore  for  excavu- 
lion  or  by  inadequate  shoring?  The  same  can  be  said  about  failure  to  ob- 
serve safety  precautions  in  laying  [)i[)e  and  inattention  to  floor  and  wall 
openings  in  construction.  (Cite  an  a[)propriate  ex[)erience  relating  to  the 
above,) 

This  lesson  will  be  in  these  three  fields:  1.  Excavation  and  Shoring;  2. 
Pipelines;  3.  Floor  and  Wall  0[)enings. 

Since  these  areas  have  a  high  incidence  of  accidents,  each  should  be 
thoroughly  explored  to  see  if  the  reasons  for  related  accidents  can  bc^  de- 
termined and  ways  found  to  prevent  these  accidents, 

DEVELOPMENT 

1.  Excavation  and  shoring 

a.  Excavation 

Q:  Before  commencing  an  operation,  w^hal  precautionary 
measures  should  be  taken?  (Discus."  mf^lnods  of  handling 
the  problems  to  provide  for  a  safe  o[)eralion.) 

A:    (1)  Check  for  foundation  cracks  and  uneven  settlements. 

(2)  Check  for  existing  utilities,  especially  underground. 

(3)  Check  out  hauling  route  and  dis[)Osa!  area. 

Q:  How  can  we  provide  for  safely  around  open  cuts  adjacent 

to  ih.  oughfares?  (Develop  methods.) 
A:    (1)  Barricade  and  post  warning  signs. 

(2)  Lighting  during  hours  of  darkness. 

(3)  Observance  of  local  ordinances. 

(4)  Proper  handling  of  traffic. 

b.  Sidewalk  and  walkway  construction 

Q:  What  should  we  watch  for  in  assuring  safe  sidewalks  to 
protect  traffic?  (Develop  details  of  each  with  emphasis  on 
maximum  protection  for  workmen  and  public.) 

A:    (1)  Use  guard  rails  or  fences. 

(2)  Watch  for  and  shore  undermines. 

(3)  Routing  traffic  and  barricading. 

(4)  Pro)iding  overhead  protection  when  necessary. 

(5)  Lighting  and  proper  posting. 

(6)  Utilizing  signalmen. 

(7)  Bracing  when  near  excavating  holes. 

Q:  How  can  we  provide  safe  plank  walkway?  (Develop  means 
of  accomplishing.) 
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A:    (1)  Slur<ly  liiml)(^r  from  Piiils.  hiryf^  knothoh^^.  ami 

splini(?rs. 

\2]  IMankinjj  should  hu  parallel  to  tb<'  mnvdmont  oi  traffic. 
(3|  StjciircK  f.ish'ncd  down. 
(4|  Kliminalc  trij)j)injj  ha/ards. 
(5)  H(!\  <il  (}\J)us(m1  <?nds  of  planks. 

Provide  shij)s  or  ramps  for  rist^s. 
(7)  iVniiW  sitM'p  in(:iin(!s. 
|Hj  (>)\<'r  pi[}('S.  hosns.  power  lint^s.  ctf:. 

c.  K(iiii|)m(int 

Q:  What  aro  snmc,  of  th(j  saf(My  |)r()(:ed\jr(^s  to  ol)S(irv(i  \\h(^n 
t)p(jralinjj  (^xcavalin;:^  o(jiii j)mont?  (Dtjvoloji  tho  dctailcMl 
nujthods  of  a(:(:om|)lishin;:i  each.) 
A:    (1 1  (3nly  the  operator  in  the  cab  during  th(j  ojieration. 
I-I  lls(?  nial.s  or  heavy  planking  on  soft  ^roiincL 
\'^\  K(j(3p  workiTKin  away  from  swin^  nf  (Miuipmcint  and 
out  of  buckets. 

(4|  Watch  f(jr  need  for  hracinj.^  and  shoring  tf)  prev(jnt 
caxe-ins. 

(5]  Opfjralor  should  nev(jr  leave  cab  whtm  motor  clutch 
is  (3nj.^a^ed. 

|H|  No  one  should  climb  on  thtj  boom  when  machine  is 

operidin^. 
|7|  Keep  ecjuipment  clean. 

(H|  Check  wear  on  such  items  as  ropes,  drums,  and 
shackles- 

(9]  Lifting   ecjuipmtjnt   should    be    k(jpt   on   ground  or 

blocked  when  not  in  use. 
(10)  Moving  parts  of  the  machinery  should  ho.  guarded. 
1 11)  When  using  electric-{)o\vered  etjuipment,  check  for 

projier  insulation  and  guarding  of  wire. 
|12)  W'hen  ecjuipment  is  fueled,  watch  for  leaky  fuel  Hnes 

and  storage  tanks. 

(13)  Fire  and  first-aid  etjuipment  should  be  kept  handy 
and  operator  and  oiler  instructed  in  their  use. 

(14)  Watch  for  unsafe  storage^  of  gasoline. 

(15)  Provide  necessary  ramp  and  runways. 

Q:  What  is  to  be  considered  in  the  construction  of  ramps  and 
runways  for  equipment?  (Discuss  reasons  for  and  means  of 
accomplishing  each.) 

A:    (1)  Strength. 

(2)  Slope  and  grade. 

(3)  Minimum  width. 

(4)  Provide  towing  winch  if  ramp  slope  is  over  15  degrees. 

(5)  Guard  raiLs  or  curbs. 

d.  Shafts 

Q:  W^hal  are  the  safe'iy  precautions  to  take  in  the  sinking  of 

shafts?  (Develop  the  safe  procedures.) 
A:    (1)  Guard  around  the  opening. 

(2)  Protection  from  falling  materials. 

(3)  Check  for  ha/^ardous  gases  and  sufficient  oxygen  for 
breathing. 

e.  Cofferdams 

Q:  What  are  some  of  the  safely  worries  in  the  construction  of 
a  cofferdam? 

A:    (1)  Design  and  construction  of  sufficient  size  and  strength. 


(a)  Connections. 
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(h)  Binding  (j1  lop  ni  sht'<!{  j)ihnL2  \n  prt'vt'nl  inu.inl  j 

(2|  ML'ans  for  riipid  ptM'sonncl  cxil. 
(3|  VVorkiTK^n  must  wtMir  hanl  luits. 
(4)  Tools  or  looso  liimhor  lyin,u  .iroiiml. 
i.  Shoring 

Q:  How  (io  \  {)U  pro\'i(l<.*  lor  salo  shorir^.i^;'  (Discuss  hkmIkhIn 
ol  shorinjL'  ami  minimum  rotpiironuMils  incluthul  in  Manual 
of  Accidont  Prtjvcmlion  in  ( a)nslru(;lion.  A( »( ].  \ 
A:    ( 1 1  1  lavo  solid  rxsirin.u  for  soh;  l)io(:(^s. 

(2|  StMi  that  lou(M'  t.'nd  of  dia^o"  d  hrticinu  has  ado(jUtit<^ 
hearinj^i- 

{'^]  Havo  diagonal  hracinji  and  jacks  of  sulviciml  slrm.i^tli. 
(4)  Prnp(jrl\"  contor  load  on  jacks. 

2.  Floor  and  wall  opcjnings 

a.  Operations 

Q:  How  do  W(i  protect  th(j  workmon  and  th(j  public  from  falls 

and  falling  oi)j(M:ts? 
A:    (1)  By  covering  or  barricading  all  flour  optniings  ovtjr  lb 
s(juaro  inches  in  art.^a. 

(2)  By  use  of  guard  or  saf(My  rails  on  wall  op(jnings. 

(3)  Covere(].  well  lighted  walkways  for  {)ul)li(:  [)assage- 

Q:  \Vhere3  are  guard  rails.  barricacWjs.  covered  walkways,  and 
ram})S  needed? 

A:  (1 )  Around  floor  or  wall  openings,  excavations,  or  tr(mch- 
es  where  possibility  exists  of  injur\*  t(j  pass(jrsl)\  or 
damage  to  equipment  or  matf^rial. 

b.  Requirements 

Q:  What  are  the  general  rcnjuirements  for  floor  and  wall  opcm- 
ing  protection? 

A:  (1)  Use  sound  maicrial  for  covers,  guard  rails,  and  bar- 
ricades. 

(2)  Top  guard  rail  iitiight  between  36  *  and  42'  , 

(3)  Toe-boards  of  proper  material  located  close  to  edge  of 
platlorm  or  opening. 

3.  Pi[)elines 

a.  Trench  excavation 

Q:  What  can  be  done  to  make  trench  construction  safe?  {Stress 
caution  in  {)reventing  cave-ins  and  discuss  characteristics 
of  soils.) 

A:  (1)  Shore  and/or  brace  when  excavating  below  four  feet 
unless  banks  are  sloped  to  angle  of  repose  or  in  solid 
rock,  regardless  of  length  of  time  trench  will  be  o{)en. 

(2)  Carry  shoring  and  bracing  down  with  the  trench  and 
keep  it  up  with  excavating  operation, 

(3)  Place  excavation  material  at  least  two  feet  back  from 
top  edge  of  trench. 

(4)  Keep  personnel  away  from  excavating  machinery. 

(5)  Keep  workmen  separated. 

(6)  Wear  hard  hats  in  trenches. 

(7)  Wear  safety  shoes, 

(8)  Provide  ladder  every  50  feet. 

(9)  Utilize  sheet  piling  when  in  unstable  material. 
(10)  Barricade  with  lights  on  open  trenches. 

b.  Handling  pipe 

Q:  What  is  the  proper  way  to  handle  pipe?  (Discuss  specific 

methods  for  various  sizes,  stressing  the  safety  aspects.) 
A:    (1)  Roll  from  truck  using  skid. 
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ll^i  1  't pi  nprr  \\  \)r  sli nu. 

j:^!  ['sr  nif'ch.ip.ical  f (jiiiprrifMl  im  pip*'  '.\»'r  '^h  pn]]iiii>. 
(..  Siring  I^M'*' 

Q:  What  is  n»!(:<'ssar\  in  niakiivj  ihr  strin-j  jiijx'  s.i!'»'  '  t-lup 
lh<'sr  niMl!i(i(ls. ! 

A:     I  1 !  1  ' II load  ]'ip»'  1  r( ini  md.  niaki iiii  >uvr  •  '\  t -ia  i  mt-  is  (  N-a i  . 
jl^i  I  '.s<'  sjx'ci.il  pi  pi'  harnlliiii:  InoU. 

KiM.'p  inlrrsDctions,  (lr"i\ cwav  s.  and  \\tilk\\a\>  lif^*  nl 
})ipc. 

(4)  l.iizhts  and   harricadrs   wh^irt!  danurr  to  passcrsl)). 
I'xists. 
(i.  MafihiiK'  IriMifihinji 

Q:  What   priM:aiiti(ms   do  take   to   pnnich*  sal<.'t\  with 

trtMichin.L!  niachini^sV 
A:    (1)  Don'?  ,ur(;as(M)r  oil  whih;  in  motif)!!. 
(1^1  (jiiard  mov  ing  parts. 

(:^|  K(;(;p  iinn(M:(;ssar\'  [)(M)[)h;  away  {'roni  nia(;hin(jr\ . 
(4 1  (J  [)(;  rations    and    ocpii  pint  nil    h^ht<;d  ni.uhl  and 

llaj4>^(;d  h\  (la\ , 

(fi]  IJsi;  saltJty  cans  lor  liudin.u  and  ground  containtT  to 
[)r(;\  (;nt  static  (d(JCtric  s[)arks. 
i).  \\i\ni\  'ri^nchin^ 

Q:  What  aw.  snmt;  of  the  hazards  in  hand  trenching  ()p<;ra- 

tionsV  ( I)cv(d()[)  jncMhods  oi  (dirninatin^  ha/ardsd 
A:    (1)  Men  too  ch)S(;  to^tUhcr, 

(2|  Rock  or  tools  falling  or  sliding  into  trtMich. 

(3|  Pohhles  or  small  ston(?s  riyin^  I'rom  tires  of  adjacent 

traFfic. 
(4|  Cav(;-ins, 

(n)  lna(l(Hjuat(j  sta>^in^  or  [)latforins, 
r.   Pip(;  laying 

Q:  What  [)rocauli()ns  should  he  taken  before  layinu  pipe? 
A:  Check  all  shcrin^.  iadthirs.  boxes,  or  shi(il(ls  IxdOrc;  uscj. 
Q:  What  precaulions  should  bo  tak(*n  befcjre  working  inside;  a 
[)i[)e  line? 

A:    (1 )  Ch(M:k  ftjr  fire?  hazard  around  ^a,s  or  oil  li  n(\s. 

(2)  Check  that  propcT  \'(jntilati()n  is  providcMl  for  work- 
men. 

(3)  N(jver  have  a  porscjn  alone  in  a  lincj  unatlcjndod.  IJsci 
life  line. 

g.  Leiikinj^' lines 

Q:  What  is  the  snfest  method  to  uncover  a  Icjakin^  gas  or  oil 

line?  (Strciss  dangorj 
A:    (1)  LItilixo  thti  greatest  care. 

(2)  Purg(j  or  dilute  affectcul  area. 

(3)  Use  hand  tools. 

(4)  Watch  for  stone?  and  metnls. 


QUIZ  ON 
EXCAVATING  AND  SHORING, 
FLOOR  AND  WALL  OPENINGS 
PIPELINES 

1    r  '    .'■••'.4)  \v.j\  ihal  |)t'(h's!ri(in  tr.iHic  can      jirotccict!  Ironi  ('Ncaxdlfii  holt's  is  wiih  v.iiard  rails. 

:;.       .  vjo5j  and  prolecli(3n  of  un(i(?r^roun(l  ulililius  should  he  (i(;lermin(Jil  t}ef()ri3  startin^i  any 
^•.;i:-<n):  T/r  excavation  opcralions. 

A.  ( )k'<-\\  i\x:i>v  o])(Miin,us  o\  t?r  H  scjuar-i^  l(M't  in  art^a  should  be.  iA)\  v.rei\  an(i  ^uardiul. 

-J.  Tin'  only  >])tM:ial  proloclioii  n(M;t)Ssary  for  a  j)a\  in,\i  lu  t'.ikor  opiM'atoi^  is  ulo\-os. 

3.      -sunn^rS  oxcawilinu  in  ummicIios  should  bo  a  sho\  (d's  lonjitli  ai)art. 

Multiple  Choice: 

().  What  should      \ oui'  usual  .uuido  on  \\  hon  !         shoring  in  a  Aei^)  ]n\)e  I,  \  in>i  npontiion? 
|a)  Width  of  trtmch. 
|h|  Whon  t;xi:(jssi\'(;  rain  is  (JxjxMilod. 

(cl  Aiiiilo  of  r(?])os(!  of  maKifial  in  trcMich  sid'js.  or  tronch  cut  in  solid  rock. 
|d|  All  of  \he  i\\)i)vv,. 

7.  Walkways  ovor  t^xcavatcul  holos  or  tronchos  that  iwc.  ustjd  continualK  should  he  jirox  idod  with: 

|a)  ( juard  rails. 
(b|  Too-hoard, 
(cl  Li.uhts. 
|d|  All  of  \he  above. 

8.  Wh<ui  hoa\'y  oxcavat i n^  (Mjui pirKMit  is  o])(?rated  on  soft  or  unstabh;  j^round,  it  is  noctissary  to: 

(a)  Wait  until  it  stops  rainin,ii. 

(b)  I  'se  flagmen. 

(c)  I  Ls(;  mat.s  or  h(?a\  y  i)lankin^  und(;r  (Mpupm?;nt. 
((1|  \on(M)f  abo\  ij. 

II.  Shoring  and  bracing  of  dcMip  trench  should  he  done: 

(a)  As  soon  as  the  Ircjnchin^  is  complijt(3d. 

(b)  When  rijquired  by  th(?  saf(;ly  en^in(;er, 

(c)  Carryinj^  down  with  th(^  trench. 

(d)  Htjforo  an  expechMl  rain  storm. 

10.  1  i(javy  pipe  wcuj^hin^  aO  pounds  or  more  should  he  unloaded  from  trucks  by: 

(a)  Hasin^  off  with  ]uck  handles. 

(b)  Mechanical  handling, 

(c)  Rolling  off  on  ro]7e  mats. 

(d)  Any  of  die  abovcj. 


er|c  .  2:<S3 
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EXCAVATIXG  AND  SHORING 
FLOOR  AND  WALL  OPENINGS 
PIPELINES 


1  riM'. 


7.  il. 
».  c. 

I). 


ERIC 


INSTRUCTOR'S  LESSON  PLAN 


LESSON  NO.  8 
PILE  DRIVING 
2-HOLR  CONFERENCE 

OBJECTIV^ES:  To  prox  i*,  "  :h<.*  coiislructinn  sujx^rx'isor  uilh  a  know  I'.nl'jr  ot  iIk-  h,i/>ir(l>  ol  ju!-  dr 
(jiiiihlin^  him  to  rtjcouni/ti  unsale  i\Nil:ir»^  aiitl  (:()n(liti(ms  «m(l  in'  iihlr  lo  rt'ctil)  tht-ni. 

TEXT:  A(j(!"s  Manuiil  tif  Ac^.idonl  Prcx  i^iilion  in  ('()nslru(;li()n  (Pih-  Orix  inii.  Nl.jriiii*  lOjinpni.-nii. 


TIME 


LESSON  OUTLINE 

INTRODUCTION 

In  ii  pil(5  (iriv'inji  niuTal^'  ..ilclv  |)<;ih..  on  wmKrnt'ii  m.i! 
.Uiiuly  ;  ■  1  /OS.  .  on  iuoni  arui  ihrAi  supo'r\  isor  htiinji  ,ilort.  skilhnl.  iind 
oxp(?ri(?n(;e(i,  hut  most  ol"  all  it  (lo|)(m(ls  on  llujir  havinji  iorosi,uhl:  on  thoir 
always  heinjj  al(?rt  lo  what  conhl  haj)pon  ikjxI,  or  how  to  coi  ii'c.t  a  situa- 
tion liel'orti  ^(ittinji  into  it.  This  course?  is  dosijiiUMl  to  ,ui\(:  th(}  suporvisor 
a  kno\vl(ui^(?  of  tho  many  hazards  thrM  could  (?xist  and  \hc  ways  to  (dinii- 
natc  or  minimize?  th(;s(?  hazards.  His  hr-inji  aware?  ol'  tho  hazards  will  prt?- 
par(?  him  with  th(?  n(?(?d(?d  lor(?siuht. 

This  knowledge  is  very  important  h(?(:*Juso  tho  pilo  drivor  sii[)(?r\  is(u- 
many  times  finds  himscdi  not  only  r(?sp()nsihl(?  for  \alnahl(?  pio(:(?s  of 
e(juipment.  hut  also  (?ntrustod  with  the  liv(?s  of  other  workmen, 

DEVELOPMENT 

1.  Clothinj4 

Q:  What  clothcjs  should  worknH?n  wcMr  when  handling  pih^sV 
(Uiseuss  the  importance  of  each  and  tht?  occasions  when 
they  should  he^  worn.) 

A:    (1)  Heavy  j^loves, 
(2|  Safety  shoes. 

(3)  Shin  and  foot  guards. 

(4)  Hard  hat. 

2.  Unloading? 

Q:  What  are  two  common  way.s  of  unloading  piles  from  train 
cars?  (D(JV(?lop  saf(?  method  of  accompiishinji  task  by  both 
methods.) 

A:    (1)  Winch. 
(2)  Hand. 

3.  Preparing  (Wood) 

Q:  What  are  some  safe  measures  that  should  be  iaken  in  pr(}- 

parin>^  wood  piles? 
A:    (1)  Men  trimming  or  pointing  pih^s  should  he  spread  out 
and  should  watch  for  flying  chips. 
(2)  Plac(?  driving  cap  on  pile  before  lifting  into  position. 

4.  Positioning 

Q:  What  are  the  precautions  to  take  in  positioning  piles?  (Do- 

velop  d(Jtails  of  each,) 
A:    (1)  Have  only  necessary  people  in  area. 

(2)  Arrange  piles  in  the  order  they  will  l)e  driven. 

(3)  1  lave  driving  f?nd  of  pile  nearest  operator. 

(4)  Use  tagline  for  stead\  ing  pile. 

(5)  Make  sure  machine  is  stal)l(i. 

5.  Driving 

Q:  How  can  the  pilo  driving  operation  l)e  mad(»  saff??  (r3(?- 
velop  detailed  methods.) 
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AIDS 


A: 


man  nvis!  a\  i )i !  1  ] t; 

I  \{'  rnprs  ior  ;j!Ji<i*\s. 

K<'f[>  ifjpi's  iK'.ilU  <:iiii.Mi. 

( jiLard  .lu.iiiisl  injuiA  fro' 
Wr.iP  prn? .'(J i\ doll  -\. 


U\  .ill 


Q:  W'htit  nir.j.surcs  shoult!  Ixi  takt-n  to  mak»'  thr  <Mjuipiii(*iit 


salt'y  (I)(?\  e?l()p  reasons  and  nK^thods.! 
A:     (1 1  Hav<.'  mnvinji  p.irls  lundosi'd. 

(2|  Kv.ep  in  ^oud  condilion.  I3c  (;sp(u;i.ill\  w.iichii  I  ol 

l)()il(?r.s.  drums,  and  hraktss. 
\:\\  Ha\(?  strong  laddt^r  s(?(:undy  [.isUmkmI  to  rnlirc  hci.uhl 
of  ri^, 

(4|  K(M?{)  sl(?am  or  air  hosds  .s(?(;ur(dy  lasUMicd  to  haninior. 
(r>)  Avoid  blowing  down  lines  \vlit?n  p(;rsonnol  arc  msir. 
{{}]  Hav(?  sttjam  or  air  supply  lint?  shut{)fr  in  roach 

of  op(U'al(*r. 
(7|  lJs(j  motal-arniortid  hos(). 

(8)  Koop  hose,  in  ^^ood  condition,  watch  coupiin^is. 

(9)  Watch  for  noctissily  for  ^u\s.  mats,  and  cribbing. 
(lOj  a  ^jood  in,s|)oction  .ind  maintonanct!  syst(mi. 
(II)  Don't  mak(^  ro|)airs  vvhihi  tMpii[)m(nit  is  Of)or.iti n^. 

Whtjp.  cMpiipPK^t  is  shut  down,  r(di(^v(!  pr(?ssur(is,  low- 


cv  hammer,  and  bh)(:k. 
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QUIZ  ON 
PILE  DRIVING 

'-'i-i...^  -"n  „  h,.„  _ 

 ■  ^  ^  -  

•'^"n)enlnin(llinnpih,ssh(„ihl,vrar 
(I'l  Siil(M\  .sh()(>s 

(<1)  All  oi  (h*.  r^\Hn■^^. 

'  '''n  ^^^^^^^^^^  :  ....,„„.„„,.„.„  

I'imi)l)m:kiin(is(;in(l,;l,.ar 

^.n,i,.,i,,„,„..  „„ „,,h;',:;;!;:„'   ™ -i  u,,.,, ,  „„  „.„ 


((1)  All  of  (he  iibovo. 

 -'-^   ,„  »„  ,„„,  ,„.,  „  ,„„  ,„  „„ 

(n)  Cribbing, 
(c)  Gu\ing. 

AlTof  Iheahuve. 

(iM  Alon^^sido. 

(c)  Anhc  (ju(()r  <inds. 

(d)  All  of  ahovo  lociitions. 
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ansu  i:rs  td  qi  o\ 
p5lk  drivixg 
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INSTRUCTOR'S  LESSON  PLAN 


LESSON  \0.  9 
MARINE  EQUIPMENT 
2.HOUR  CONFERENCE 

OBJECTIVES:  Tn  [)r()\i<]f  tlit-  (;nn>!r!if.ii'in  su]>rr\isMr  \\\\h  <i  kivw  ni  \h>^  ii.i/>nilv  .tl 

tinns.  •'iiaiil! ii'j  hini  \n  r«M:r jui /«•  unN.ih'  i«M In r**^  .md  «:nn<liM()ns  dini  In  !♦'(,! i}\  tljfin. 

TEXT:  .\(U:"s  NKuuhil  ul  A<m:m1  mt  Prr  \  mtion  in  ( lonNirucliun  jPilt-  Di  i  \  in«j.       mr  i^tjiiipint' 


TIME 
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LESSON  OUTLINE 

INTRODUCTION 

M.iny  limes  tlu?  s.il<M\  ol'  a  nuiiiric  ()p<.'r.itif)ii  is  (Irjx-ndcnl  on  ih*' 
.il(;rln(?ss  ^:n(l  knowlcd.uc  ol'  th(?  su|)t?r\  isf)r  a\  ihc  ojXJrdtion.  This  irsson 
will  |)rf)vi(l(J  lh(?  sujxirvisor  with  a  knowhid^n  of  thd  nidny  and  prohahlr 
ha/ards  and  show  w.iv  s  to  oliniinah?  or  minimize?  tlirnK  (Citr  .ni  inlcrcst- 
in^  and  appropri.ih?  cxamph?  of  llu?  ahovc.) 

DEVELOPMENT 

1.  Marine?  Opcjr.ilion 

a.  P(?rsonn(d  saf(;ty 

Q:  What  are  sonv  ol'  ih(?  thinj^s  that  should  hu  provided  in 
mako  it  safcj  for  porsonntd  working  al)ov(?  wat«MV  (Discuss 
details  lor  use  {)f  (Mch.) 

A:    (1)  Life?  liiKis  w  ith  rin^  huoys, 
[2]  Skiii  or  personnid  !){;at. 

(3|  S()(:ure  j^an^piank  provichul  with  (d(MJsand  liandrails. 

(4)  IJ,S,  Coast  (]uard  approved  WW)  vests. 

(5j  Hard  hats  and  proper  oyo,  pr()l(M;tion. 
Q:  \Vh(m  should  lif(?  pres(irv(ir  v(ists  ht?  worn:'  (Discuss  each 

and  discuss  metluxi  of  teslinj^  \  est.| 
A:  Wh(m  in  or  on: 

(1)  Small  open  craft. 

(2)  Floating  pipe  line. 

(3)  Barges  and  floating  plant  not  protected  with  guard- 
rails. 

(4)  Struclures  extending  over  water. 

(5)  Vessel,  when  working  alone  at  night  and  drowning 
hazard  exists. 

b.  Setting  and  drivingsteel  piles 

Q:  Besides  measures  taken  to  protcict  personncit  just  cover(ul. 
what  other  safety  measures  should  he  tak(jn  in  soiling  and 
driving  int(irlocking  sleel  sheet  piling  in  water? 

A:    (1)  Tagline  lower  (ind  of  piles. 

(2)  Use  fool  stirrups  over  top  of  adjacent  pile  when  set- 
ting. 

(3)  Wear  gloves  in  handling  piles, 

(4)  Keep  unnecessary  personnel  away  from  operation. 

(5)  Watch  where  hands  are  placed  in  guiding  piles. 

(6)  Use  different  rigs  for  setting  and  driving  wlumever 
practicable. 

(7)  Watch  lo  keep  parts  of  the  body  from  between  piles. 

(8)  Brace  bottom  of  sections  when  involved  with  current. 

c.  Cofferdams,  placement  and  use 

Q:  How  do  we  maintain  safe  cofferdams  and  protect  person- 


?,:75 


TIME 


LESSON  OUTLINE 


AIDS 


nol  workin.u  in  ihtiin?  |I)ti\<?l()j)  Ix^sl  imMhods  Id  .10 
^'oniplish.j 

A:    ( 1 1  i-'riMjiKMit  insjioclion  ol  w  MshoiUs. 
(1!)  A(l(Miiui(i?  j)nni|)in.ii  cnpaciliiis. 

(3)  Stairways  lor  iMntM'^oiicics. 

(4)  1  iavd       |)r(iS(M'\'tM's  and  piirsonnol  boats  awiilabhv 
(L  C)(]|T(ir(lam  roinoval 

Q:  Why  is  iho  rtimoval  opiiration  so  ha/.ardous':'  |l)o\olop 

\va\s  to  minimi/o  [\m)  haxcircLs,] 
A:     (1 )  I'il(}s  hocomo  rusty  and  j()inls  arc  lillcMl  with  dirt. 

(2)  Otd'ormod  pihis, 

(3)  Strain  phicod  on  extractor  hook,  cablcis,  and  boom. 

(4)  C^urrtmt. 
Marine)  HciuipmLMit 

a.  Gonoral 

Q:  VVhctl  mak'js  marine  LUjulpnionl  such  as  bar^(?s,  (h'{}d^()S, 
(jUinlorbcjats,  and  povv(M"-prop(dk!d  boats  sai'oV 

A:    (1)  Exporicnccid  crc'w. 

^2)  Lit  e  [)rosor\'cr  vest  for  (iach  person, 

{[]]  Acbupiato  and  prc^ptU"  type  lire  oxli n^uish(irs, 

(4)  A(bi(piat(i  ^uai  (1  raibs. 

b.  C]b)thinj^ 

Q:  What  arc  some  of  the  types  of  protricti ve  ecjuijuiient  and 
chithing  that  shouhl  be  worn  when  working  on  marin(j 
equipmenlV  (Discuss  w^hen  each  is  appHcablc) 

A:     (  I )  Hard  hats.  (Dicbjctric  rccommcndccb) 

(2)  Proper  eye  prcjtcction. 

(3)  Special  shoes. 

(a)  Nonskid  sob\s. 

(b)  Safely  toes. 

(c)  Metal-free  heel  and  toe  plates. 

(4)  Work  gloves. 

c.  Fire  hazards 

Q:  What  are  the  best  ways  to  protect  marine  ecjuipment  fr(]m 
damage  by  fire?  (Develop  specifics  of  each  and  uscj  in- 
spection checklist  in  AGC's  Accident  Prevention  Manual.) 

A:    (1)  Make  continuous  inspections  for: 

(a)  Filled  fire  extinguishers  of  adoLjuale  numbcu'  and 
type. 

(b)  Extinguishers   located   in   prominent,  accessible 
places. 

(c)  Gasoline  and  oil  fumes. 

(d)  Method  of  containing  or  valving-(]ff  the  above. 

(e)  Adequate  ventilation. 

(2)  Provide  drill  at  least  (]nce  a  month  and  educate  crew 
in  method  of  spreading  the  alarm  and  putting  out  the 
fire. 

(3)  Prohibit  smoking  in  unsafe  areas. 

d.  Dredges 

Q:  What  are  the  precautionary  measures  to  be  taken  to  make 
a  dredge  and  its  operators  safe?  (Explain  proper  meth(]d 
of  accomplishing.) 
A:    (1)  Inspect  ropes,  cables,  chains,  buckets,  cutterheads, 
bridles,  sheaves,  and  fittings  regularly  for  worn  (]r 
broken  parts  and  report  findings  to  supervise] r. 

(2)  Shut  down  machine  for  oiling,  greasing,  and  repairing. 

(3)  Keep  unnecessary  persons  from  entering  gear  rooms 
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and  pr()\'i(l<J  salt;  proctidnr*'  ol"  lockoul  .iiul  (ioiiinuini- 
Cii  t  ions. 

14]  ProN'ido  n(?(;(;s,siiry  ri^id  and  sliirdy  handrails  vvidi 
walkways. 

[n]  \V(;ar  proptM*  (d()Ui(?s  and  us(}  proper  mcdiods  wIumi 
handling  pifxjs  and  (Hjiiipmonl. 

lls(;  care?  in  locating  iindorwaUir  cables,  pipuliiuis,  and 
odior  ha/ard.s, 

(7|  lJs(;  carci  wlujn  working  in  poUiiUKl  or  loxir:  waters  that 
contaminated  ocpiipnuMit  or  parts  ar(i  thc)roii^hl\* 
riushod  (d(?an  before;  working  on  them. 

v..  Derricks 

Q:  What  arc?  th(;  precautionary  measiir(is  to  be  taktm  to  mak(; 
a  flerrick  boat  and  its  operations  sale?  (Kxplain  b(;st  meth- 
ods of  accomplishing.) 

A:    (1)  Wear  prop(»r  pr()tecli\'o  (:loth(»s, 

(2)  K(?op  dock  clean, 

(3)  Keep  items  such  as  hooks,  slinks,  cabl(}s,  and  sh(;a\'(;s 
in  good  f:on(lition, 

(4)  Ha\'e  ^,'V^\'  one-  man  at  one;  location  gi\'e  lh(?  standar(i 
signals  to  hoist  operator, 

(5|  Use  tag  lines  on  unvvielch'  loads, 

(fi)  Don't  allow  workmen  to  stand  under  loads, 

(7)  When  taking  strain  off  of  a  UkkI.  hold  hooks  or  slings 
in  plac'j  with  a  short  stick. 

(8)  Shut  down  machinery  for  oiling,  greasing,  and  re- 
pairing, 

f.  Power  boats,  quarter  boats,  and  small  crafl 

Q:  What  are  the  general  safely  refjuirements  for  most  small 
crafl  such  as  barges,  powerboats,  ciuarlerboals,  elc.V  (Elab- 
orate onl\'  on  new  items  and  difference  in  ret|uiremenls 
from  those  listed  previously,) 

A:    (1)  Use  life  vejit  and  nonskid  type  shoes. 

(2)  Keep  decks  and  walking  space  clean  and  free  from 
grease,  oil.  and  debris, 

(3)  Watch  for  the  ha/;ardous  slorip'j  nnd  handling  of  fuels 
and  lubricants, 

(4)  Don'l  allow  stumbling  hazards  lO  exist. 

(5)  Equip  boats  with  bails,  preserv^ers,  life  vests,  boat 
hooks,  lines,  lights,  oars,  and  other  useful  emergency 
ec|uipmenl, 

(6)  Forbid  smoking  around  flammable  material  and  use 
cf  leaky  fuel  hoses,  funnels,  and  cans, 

(7)  Flush  antl  vent  area  containing  flammable  materials 
before  welding  or  culling. 

(8)  Provide  necessary  guardrails  for  personnel, 

(9)  Keep  bidders  and  stairways  lighted  and  clean  from 
debris. 

(10)  Maintain  sanitary  facilities  and  drinking  water. 

(11)  Provide  proper  lighting  and  ventilation  in  living 
(juariers. 

(12)  Prevent  personnel  from  jumping  to  and  from  boats, 

(13)  Operate  crafts  by  navigational  rules  and  regulations,^ 

(14)  Provide  safely  boat  or  personnel  carriers  and  keep 
personnel  informed  of  their  application  for  emergen- 
cy use. 

(15)  Make  continual  inspection  of  all  of  the  above, 

(1G)  Provide  adequate  access  facilities  for  servicing  or  re- 
pairing .sheaves  and  fillings  in  a  free  fall  area. 
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QUIZ  ON 

FiLE  DRIVING,  MARINE  EQUIPMENT 


True-False: 


1.  (iiin.uplnnks  with  luindrails  arc  not  n(M:(\ssary  whon  boardin.u  floaliivu  ri.us  or  crossin^u  1)(M\V(mmi 
har^ds  if  \\m)\  arc?  within  n  CMupU;  oi'  f(MM  of  v.wr.h  othtM', 

2,  Kailin^s  should  h(j  42  inchtjs  hi^h. 

Ail  craft  shoidd  ho  li.uht(;d  in  accorthmccj  with  thtj  apphcahh;  navi,ualional  rido.s  and  rtj^iula t ions. 
4.  Th(;  h(ist  typ(;  of  ^h)\'()s  to  \v(rar  w  hcMi  handling  pipes  and  cahhis  is  cotton. 
T).  I'Moalin.u  pipe  hn(is  shfiuhl      provithnl  with  walkways  a  minimum  of  20  inch(}s  \vi(h\ 
Multiple  Choice: 

0.  I)(M'rif:k  cr(;wni(?n,  (jxpcjsod  to  normal  hazards  of  dcick  operations,  should  w(^ar: 
(a)  I  lard  hats, 
(h)  l.c»ath(M'-palm  ^lovc^s, 
(c)  l.ifov(isls. 
((!)  All  [)f  tho  abov  fj, 

7,  \AU)  prtisorvors  shoidd  always  ho  worn  when  working  with  a  crow: 

(a|  Insido  a  () uartorh(jat, 

(h)  In  th()  galhiy, 

(c)  Where  and  when  drowning  hazard  exists, 

(d)  None  of  the  above, 

8,  Railinj^  should  be  provided  on  barges  and  boats  at: 

(a)  Outer  ()  inches  of  deck, 

(b)  Open  hatch()S, 

(c)  Ladders, 

(d)  All  of  the  above. 

9,  SafcUy  committees  should  be  organized  aboard  dredges,  large  lugs,  and  other  craft  v^ith  rela- 
tively large  permanent  crovvs.  Usually  the  person  to  head  these  committees  is  the; 

(a)  Safety  supervisor, 

(b)  Captain  or  mate. 

(c)  tlngineer. 

(d)  Any  of  th()  above. 

10,  Life  preserver  vests  should  be  capable  of  floating  a  helpless  person  face  up  in  fresh  water.  To 
assure  that  the  vest  is  adecjuale.  it  should  he  tested; 

(a)  Every  2  years, 

(b)  At  frequent  intervals, 

(c)  Every  year. 

(d)  None  of  the  above. 
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ANSWERS  TO  QUIZ  ON 

PILE  DRIVING,  MARINE  EQUIPMENT 

1.  Fills(!, 

2.  Falsd, 
;!.  Tnic. 

4.  I-'cllS(! 

5.  Ti  iio. 
().  (1. 

7.  r.. 

«.  (1. 

9.  (I. 

10.  h. 
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INSTRUCTOR'S  LESSON  PLAN 

LESSON  NO,  10 

CONCRETE  CONSTRUCTION 

STEEL  ERECTION 

POWDER  ACTUATED  TOOLS 

SAFETY  NETS 

2-HOUR  CONFERENCE 

OBJECTIVES:  To  providtj  [ho  conslriiclion  su|)(»rvis(ir  with  a  hollor  knowUulj^o  of  (h(}  acci(l(Mit  |)rovcMilion 
mcasurGS  thai  should  bo  lak(Mi  in  working  with  concrete,  masonry,  and  stool  construction,  aiid  wIkmi  work- 
ing with  |)0\v(ler  actuated  tools. 

TEXT:  ACC's  Manual  of  Accident  Prevention  in  Construction  (Concrete  Construction.  Sleel  Erection.  Hx- 
plosives,  Powder  Actuated  Tools). 


TIME 


LESSON  OUTLINE 

INTRODUCTION 

Many  millions  of  dollars  are  spent  each  year  on  construction  utilizing 
the  materials  to  be  covered  by  this  lesson -concrete,  masonry,  and  steel. 

As  a  general  rule,  these  materials  become  a  part  of  a  structure  without 
being  involved  in  a  fatality:  and  the  only  injuries  usually  involve  those 
workers  whose  attitude  is  that  there  is  nothing  hazardous  about  working 
with  these  materials. 

Awareness  of  the  hazard  will  usually  eliminate  the  accident.  Develop- 
ing means  to  provide  safe  construction  when  utilizing  these  materials  will 
be  the  goal  of  this  lesson. 

DEVELOPMENT 

1.  Concrete  Construction 


a.  Clothing 


b. 


Forms 
Q 


How  do  we  keep  from  harming  the  body  when  handling 
cement?  (Develop  applicability.) 

(1)  Cleanliness. 

(2)  Goggles. 

(3)  Durable,  close-fitting  clothing,  with  snug  wrist,  ankle, 
and  neck  bands. 

(4)  Protective  cream. 


Q: 


What  do  we  consider  in  selecting  forming  lumber  supports? 
[Develop  details.) 

(1)  Loading  factors. 

(2)  Spans. 

(3)  Setting  temperature, 

(4)  Rate  of  pour. 

(5)  Working  loads. 

What  are  the  safety  hazards  in  a  forming  operation?  (De- 
velop ways  of  preventing  these.) 

(1)  Poor  housekeeping. 

(2)  Falling  objects. 
Poor  scaffolding. 
Workmen  falling. 

Inadequate  walkways  and  form  scaffolding. 


c. 


(3) 
H) 
(5) 
Shoring 

Q:  What  makes  good  shoring  for  supporting  concrete  forms? 

(Discuss  general  or  specific  method  as  needed  for  the  class.) 
A:    (1)  Conformance  with  design. 
(2)  Proper  approved  materials. 
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LESSON  OUTLINE 
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J'i)  A(l(MHuil(»  r(){)tin.us. 

(4|  Hr(;(;t  and  maintain  in  |)liinil). 

(5|  Pr()p(jrly  holUicl  wluui  rtKjuirtid. 

(6|  S(u:ur(jly  locktid. 

(7|  Sdcurfjjy  hractKl. 

(»)  ProtpcUMl  I'roni  (lania^(\ 

(f))  VVaf(:h  and  wddj^o  diirinjj  placcMiUint  opcjration. 


(L  RtMiioval  of  i'{)rm.s  and  shoring 

Q:  How  can  vvn  mako  a  said  opc^ration  of  ihcj  r(;ni()\  al  oF  forms 

and  shoring?  (I)ovtdop  noctissity  and  procuMliiros.j 
A:    f  l)  '['(isl  for  str(jnj4lh  of  concroU?. 

(2|  Porsonncd  wearing  proper  (dolhinjj  and  proUjclions. 
(»M  Centorin^  \v(dl  supporUMl. 

(4)  Watching  for  backlash  whon  cutting  wircis  unchir  Umi- 


(rd  IJsin^  safoty  bolls  and  lintis  vvhun  scaffolding  is  im- 

practicabbj. 
(H)  C^aro  in  final  robjaso  and  ri^^in^  of  forms. 
(7)  Ado(pialo  t\'in^  off  and  iitilixin^  of  hand  lincjs  on  pancd 


forms. 

0.  Towors,  chutes,  and  spouts 

Q:  What  do  we  consider  in  the  cans;lriiclion  and  op(iralion  of 
^ood  strong  lowers,  chutes,  and  spouts?  (Develop  methods.) 
A:    (1)  Carefully  built. 

(2)  Supportinj^. 

(3)  Guying, 

(4)  Kept  in  >^ood  repair. 

(5)  Flushing  out  at  the  end  of  each  run. 

(6)  Barricade  below  spouts. 

f.  E(juipment 

Q:  What  should  be  watched  for  to  assure  safe  operation  of 
ecjuipment  such  as  cranes,  mixers,  pavers,  trucks,  hug^^ios, 
and  concrete  batching  and  screening  plants?  (Stress  safety 
features  necessary  for  each  type  of  equipment.) 

A:    (1)  Careful  planning  and  laying  out  of  operation. 

(2)  Maintaining  equipment  in  good  condition. 

(3)  Alert  and  active  operators. 

(4)  Keeping  workmen  out  of  the  wrong  places. 

(5)  Necessary  signalmen. 

(6)  Loud  warning  bells  or  horns. 

(7)  Guards  around  moving  parts. 

(8)  Deep-throated  hooks  with  swivel  and  safety  latches 
in  lifting  cables, 

(9)  Prevent  waste  from  accumulating. 

(10)  Inspect  equipment  daiiy,  watching  ropes  and  sheaves. 

(11)  Keep  equipment  clean. 

(12)  Buggy  operator  wears  guards. 

(13)  Check  lifting  capacities  of  lifting  equipment. 

(14)  Check  concrete  buckets,  hoppers,  tremies,  etc. 

g.  Runways 

Q:  What  are  the  requirements  for  safe  runways?  (Develop  best 

ways  to  accomplish.) 
A:    (1)  Strongly  built. 

(2)  Well  supported. 

(3)  Smooth  surface. 

(4)  Sufficient  width. 

(5)  Inclines  provided  with  railing  and  cleats. 

(6)  Kept  free  of  ice,  snow,  grease,  mud,  etc. 
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li.  'rilt-u|)  and  |)r(jlornitj(l  ni(»nil)(M\s 

Q:  What  ar(3  \h()  hci/ar(Ls  in  a  lill-u|)  and  })rcf()rmin.u  oporalion? 

(Kxi)lain  ()|)(rfati()ns  and  (hivolop  d(jlails.) 
A:    1 1 1  Or^aiii/in^  and  planning  salcj  ()j)(jrati()n  is  lacking. 
(2)  (3v(3rslraining  (!(jiii|)ni(;nt. 
{:\\  Mishandling  of  slab. 
(4)  Signalman  not  providod. 
lnad(Hjuat(;  lilt  attachnuMit. 
Impropcjr  hooks  and  slings. 

VVorkiTKMi  under  or  noar  slab  whilo  it  is  b(Mng  tilt(Ml. 
Slab  not  a(l(uiiiat(dy  hraccul  in  phuuj. 
Bracing  rt;mov(Ml  b(d*()r(3  slab  is  S(!c;ur(dy  supporlcul. 


(HI 
(71 
(^M 
(91 

LiFt-slab 

Q 


How  can  a  liri-slab  optM'ation  be  made  safo?  (Develop 
methods  and  explain  op(3rati()n  when  nec(3ssary.| 


A: 


(11 


Have  knowledgeable  enginetn*  or  archil(H:t. 
Keup  columns  reasonably  |)lumh. 
Lift  uniformly. 

Use  scaffolding  and  shoring  when  n(;(:essary, 
Brac(3  and  guy  for  sway. 
Inspect  before  releasing  load. 


(3) 
(4) 

(5) 
(6) 
(71 


(31 
(41 
(51 
(01 

Slip  forms 

Q:  What  is  dangerous  about  slipl'orming  concrete?  (Develop 
safe  methods.) 

A:    (11  Lil'ling  devices  not  adequately  or  uniformly  spaced. 

(21  Scaffolds  and  platform  don't  provide  adequate  i)ro- 
leclion. 

Lifting  devices  not  provided  with  automatic  holding. 
Forms  moved  before  concrete  obtains  sufficient 
strength. 

Lifting  not  steady  and  uniform. 
Forms  not  securely  lucked. 
Careless  workmen. 
Prestressed  concrete 

Q:  What  safely  precautions  should  be  taken  in  the  manufac- 
turing of  prestressed  concrete?  (Discuss  ways  to  imple- 
ment.) 

A:    (1)  Keep  area  clean. 

(2)  Use  experienced  personnel 

Continually  inspect  equipment  for  wear  and  tear. 
Use  extreme  care  in  cleaning  and  keeping  equipment 
clean. 

Use  extreme  caution  in  all  operations  involving  stress- 
ing equipment.  t 
Keep  anchor  turned  up  close  to  anchor  plate. 
Watch  where  workers  are  with  respect  to  the  jacking 
operation. 

Q:  How  should  pre^.lressed  units  be  moved?  (Discuss  reasons 

and  detail  methods.) 
A:    (1)  By  specific  picking  points. 

(2)  Usually  avoid  handling  by  middle  of  the  beam. 
•  (3)  Keep  braced  during  transportation. 
(4)  Keep  member  upright. 
Q:  To  assure  safely  in  the  erection  of  the  prestressed  unit. 

what  should  be  checked?  (Develop  detailed  methods.) 
A:    (1)  Equipment. 

(2)  Reach  of  crane. 

(3)  Capacity  of  lifting  machine  for  radius  to  be  used. 


(3) 
(4) 

(5) 

(6) 
(7) 
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(4|  Liil  (*\  (!s. 

(51  I  js(»  ol  sprtjadiM*  hat". 

{V)]  P(;rs()nn(?l  un(l(?r  m(:iiil)»M'.s. 

(7)  Signal in^     lil'lin^^  optjratioii. 

(H|  [•]l(»(:lri(;,i^  wirv.s  thai  could  louch  (M|uipni(Mil. 

(^)|  (iUyin^  and  bracing  oi"  nKMiilxM's, 

1,    (^old  w  (lalhor  conciNfti^i^ 

Q:  What  maktjs  cold   \v<ialh(!r  concrclin.u  h.i^iirdous :' 

v(d()p  htisl  nuithods  ol'  prol(!clin>^  coiuirtiKi.l 
A:     ( 1 )  Virn  hazard  from  h(Mil(»r. 

(2|  InadtHjualt^  \'(Milila(ion  and  li^uhtin^u  when  co\  (!r(ui. 

2.  SUuil  Erection 

a.  Riv(Jling 

Q:  What  priicautionary  measures  should  h(;  taken  lo  mak<? 

riveting  safe?  (I3(iV(dop  the  muasuiuis.) 
A:    (1)  Qawc  in  throwing  rivcls  lo  ppdvonl  lallin^.  .strikin,i»,  or 
burning  of  pcirsons  or  proptjrly. 

(2)  Sccuro  snaps  and  plun^n;rs  of  pntuinialic  .  i.nnKirs. 

(3)  Constantly  inspect  noxzlo  of  hamm(;r. 

(4)  Use  canvas,  leather,  or  ropt;  slinks  for  riv(Hin,i^  doU 
lies. 

(5)  Keep  rivets,  dollies,  wronches.  (Mc,.  in  boxes. 
(())  Prev(;nt  fires  from  rivet(;rs  and  rivcM  heaters. 

17]  Use  soft  -wood,  false-bottomed.  con(j-shap(Ml  pails. 

b.  Flooring 

Q:  Why  is  temporary  floorinj^  necessary  in  sttnd  sktdeton 
structures?  (Develop  detail  of  safe;  floor  construction  and 
use  of  net  when  flooring  is  not  practical.) 

A:    (1)  Protection  for  those  below. 

(2)  Solid  flooring  for  workers. 

(3)  Limiting  fall. 

c.  Miscellaneous 

Q:  What  are  other  safety  precautions  to  take  in  working  with 

steel?  (Develop  details.) 
A:    (1)  Secure  bundles  of  material  before  hoisting. 

(2)  Do  not  allow  hoisting  or  lowering  of  personnel  with 
erection  ecjuipmenl. 

(3)  Securely  bolt  pieces  before  taking  off  line. 

(4)  Secure  side  of  cross  brace  trusses  until  they  are  p(M*- 
manently  braced. 

(5)  Prevent  overstraining  of  chains  or  slings. 

(6)  Carefully  and  frecjuently  inspect  equipment. 

(7)  Do  not  allow  materials  to  be  hoisted  before;  they  are 
needed. 

(8)  W^atch  for  power  line  that  muv  come  into  contact  with 
cranes  or  derricks. 

3.  Powder  Actuated  Tools 

a.  Operator  and  equipment 

Q:  What  are  the  safety  features  that  should  be  examined  about 
the  equipment  and  its  operator?  (Develop  the  details  of 
each.) 

A:    (1)  Trained  and  (jualified  operator. 

(2)  Operator  wears  face  and  eye  protection  as  needed. 

(3)  Check  for  defective  or  malfunctioning  tools, 

(4)  Guard  or  jig  is  provided  to  confine  flying  particles, 
and  tool  is  incapable  of  being  fired  without  it. 

(5)  Tool  operates  only  when  there  is  a  pressure  against  it. 
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(fij  Tool  won't  ()j)orijU'  il'  llhjro  is  too  much  till  ol  iioarin.i^ 

(7|  'Yt)i)\  vvill  rir(i  only  whtin  il  is  in  corroci  position. 
(H|  'Tool  lirtis      two  scjparnto  and  clislincl  opiM'ations. 

1).  USL" 

Q:  What  should  ho  chcjck^ul  Ixjforo  and  (iiirin)Lj  lirinj^  opora- 

lion?  (Ddvtdop  saTcMy  haxards  ol*  ('ach.) 
A:    (1|  IJso  tools.  I'astonors,  and  powchir  as  lujconuiKMuhMl  hy 
by  \hc  mnnufacluror. 
[2]  '['(jst  tools  hol'oro  oach  use. 

Malcjrial  at  which  l"irinj4  i^-^  dirocUjd. 
(4)  Hroaka^d  of  od^o  ol"  malorial  and  ricochcits  art;  pos- 
si  1)1(1. 

(v"d  Stnd.s  may     comphMtdy  through  tho  mat(jrial. 

Hxplosivo  or  flammahlo  atmosphoro. 
(7|  Know^lud^ti       corrective  action  re(iuir(j(l  whon  tool 

misfires  and  jamminj:;  rosults. 
(8|  Load  tool  only  whon  it  is  to  ho  used. 
(9)  Proper  handling  of  tool. 
(10|  Sociirfjto  prtjvont  unaulhori/tjcl  poss(;ssion. 
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QU'.Z  ON 
CONCRETE  CONSTRUCTION 

STEEL  ERECTION 
POWDER  ACTIVATED  TOOLS 
SAFETY  NETS 

Triie-P'alse: 

1.  Si/o  ol  (;()n(:r(M(;-rr)rniin.u  momhfir  is  (Itjptjndonl  s()l(;ly  on  Iho  hrA^hl  oC  (ho  concroto  to  ho  phicod. 

2.  Buckots  oi'conorolo  jun  ors  shniild  ho  pi ovichid  vvithahirm  \n)\h. 

:^  lh)ndl(?s  of  concroto  hu.uMi(^s  shouhl  h(;  countorha hincod  vviUi  Iwsv.  woi^hts  Cor  oastj  of  handlinu 
Iho  bn^'^ios. 

4.  Prostr(?ss(;d  conoroto  m(Mid)or  s'loidd  u.sually  Ix?  haiuMod  and  supporUid  al  Mio  niithUo  point. 

o.  In  phicin^  concroto  on  a  roof,  iho  host  si^nalin^  m(Mho(l  is  to  l.avt)  ono  man  siMnaUn^  for  thtj 
raising  of  lh(?  hiickol  and  anolhijr  for  tho  h)vvorin^  and  posifionin^. 

Multiple  Choice: 

In  lifting  concroto.  tho  otpijpnKint  oporalor.  to  proviih)  niaxinuim  .saf()tv.  should  ho  conccMMK^l 
with: 

(a)  (^al)lo  clamps  and  hooks, 
(Capacity  of  (Mjuipm()nt. 

(c)  Safe  roach  of  o(juipmonl, 
((11  All  of  \Ui)  ahovo. 

7,  VVhon  eroctin^  stool  trusses,  thoy  should  ho: 

(a)  TomporariK-  fastonetl  at  onds  after  tho  lino  is  taktm  off, 

(1)|  Side  or  crossd)rac(Ml  until  pormanonl  braces  iwo  installed, 

((:|  Sol  i  n  place  and  anchonMl  later  when  permantint  braces  can  1k3  instalbnl. 

(d)  Securely  anchor(Ml  on  one  end. 

8,  Tho  ro(]uiremont  that  should  govern  tho  need  for  safety  nets  is; 

(a)  Workmen  working  alono. 

(I))  Type  of  surface  under  working  area. 

(c)  Working  area  is  higher  than  2o  feet. 
(d|  All  of  the  above, 

9,  Workmen  should  be  permitted  to  ride  hoisting  steel: 

(a|  When  traveling  a  short  distance. 

(I))  \Vh(3n  place  of  location  of  steel  is  hard  to  get  to  by  oth()r  means. 

(c|   If  steel  is  a  large  member  that  would  not  i)e  likely  to  be  off-balanced. 

(d)  Mevor, 

10.  Runways  for  concrete  buggies  should  be  built  with: 

(a)  Even  supi^orts. 

(b)  Smooth  surfaces, 

(c)  Handrails  at  inclines. 

(d)  All  of  the  ahovo. 
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ANSWERS  TO  QUIZ  ON 
CONCRETE  CONSTRUCTION 
STEEL  ERECTION 

1.  i-als(N 

2.  Tix)c. 
:\.  False. 
4.  Falso. 
f).  i'*also. 
().  (1. 

7.  a.  or  b. 

8.  c. 

9.  (1. 
10.  (1, 


INSTRUCTOR'S  LESSON  PLAN 


:  LESSON  NO.  11 
HOISTS,  CRANES  &  DERRICKS 
2-HOUR  CONFERENCE 


OBJECTIVES:  To  ttjach  iht;  conslrutJioti  sii|)(M*\'is()r  iho.  haxards  in  working  on  iuul  around  niohilt;  (:ran(\s, 
(Uirricks.  and  tovvcjr  cranrs  and  how  lo  minimi/o  or  control  ihosi;  hazards. 


TEXT:  AOC^s  Manual  of  Accidonl  I'rovejnlion  in  (Construction  (Mtihih;  (]riin(»s,  Dcjrricks.  and  'I'owor 
(h*an(?s) . 
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INTRODUCTION 

Tho  handling  of  heavy  loads  and  (lie  raising  of  mat(;rials  lo  highcjr 
hn'ids  rthiuiros  Ihti  iiso  of  (Mjuipm  -nt  such  as  niohile  crancis,  derricks,  and 
tow()r  cran(;s.  The  operaliun  of  ihi   (.'(jui})m(»nl  presenls  many  hazards. 

This  lesson  will  he  devoted  to  discussing  lh(ise  hazards  and  th(i 
methods  and  m(?ans  by  which  they  can  he  reidoctMl. 


Q:  What  are  the  three  most  important  considerations  for  the 

safe  operations  ef  hoisting  ecjuipmiint? 
A:    (1)  Selection  of  (jualified.  able-bodied  operators, 

(2)  Adecjuate  training  and  supervision  of  operators. 

(3)  Good  maintenance  of  equipment. 


Q:  What  are  the  dangers  of  crane  operation? 

A:    (1)  Necessary  signals  not  provided  or  confusing. 

(2)  Crane  overturning. 

(3)  Im{iroper  or  inadequate  slings. 

(4)  Needed  taglines  not  use(5. 

(5)  Workmen  riding  loads. 

(6)  Improper  lifting  of  loaus. 

(7)  Workmen  jumping  froni  moving  crane. 

(8)  Crane  contacting  electrical  lines. 

(9)  Crane  not  secured  when  shut  down. 
(10|  Leaving  the  crane  with  a  suspended  load. 


Q:  What  do  we  look  for  in  checking  a  guyed  derrick?  (Develo{) 
details  of  instaUalion  and  importance  of  frequent  inspec- 
tion.) 

A:    (1)  Well  anchored. 

(2)  Securely  braced. 

(3)  Good  foundation. 

(4)  Secure  anchorage  for  guy  lines. 

(5)  Sufficient  horizontal  shoring  securely  anchored 
against  foot  block. 

(6)  Cracks  or  wear  on  gudgeon  pin. 

(7)  Regular  oiling  of  gudgeon  pin,  sheave  pin,  and  foot 
bearing. 

(8)  Boom  lowered  when  not  working. 

(9)  Double  sets  of  bolts  to  fasten  \e9^s  of  a  stiff  leg  der- 
rick. 

(10)  Gooseneck  or  spider  held  down  with  string  holding 
down  guys. 


DEVELOPMENT 


L  Heists 


2.  Mobile  Cranes 


3.  Derricks 

a.  Guv  derricks 
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li,  Stiir  (It^rrick 

Q:  What  iirc  llw  spticiiil  considd'alions  tor  slitf  derricks* 

1 1  )(!S(:ril)n  sli'iicl  uro,  ns(;s.  iind  pr<'f;<iul  ions.  1 
A:    ( 1 1  \V<M)L!htin^  shouhl  Ixi  inlcijuato  ami  stMairc. 

{2\  Special  prucaulions  ii(M)(1(mI  \vh<;ii  boom  is  lon^fM-  ihtUi 
mast . 

c.  din  poli;s 

Q:  1  low  should  a  ^in  poh?  l)(j  sol  so  as  to  1m;  sai'o?  (Discuss  saio 
usu^os.) 

A:    ( 1 1  I  Is(;  s(d(M:t  li  ml)(M\  sound  and  i" roo  of  knots. 
[2]  S(M:ur(?ly  laston  at  bottom. 

{'^]  Anchor  at  hiast  mw  hall"  distance;  of  Ikm^Iu  oT  poh; 

from  l)as(;. 
(4)  Sfjcuro  end  of  ^uy  linos  \V(dl. 
(H)  Provide*  at  l(?ast  four  ^uys  (Mjuallv  spac(;d. 
(())  Avoid  splicing  hut  if  it  is  nocossary  use: 

(a)  Four  foot  planking. 

(h)  Holt  all  four  sid(;s. 

(c)  (iuy  at  splice;  [;oint, 

d.  Slinks 

Q:  What  do  \V(;  look  for  in  a  ^ooil  slin^  and  what  is  the;  prop(;r 
us(j  of  slin^sV  (Str(;ss  imj)orlanc(;  of  oiu;  man  hoin^  ''(;spon- 
sihh)  for  condition  of  slinks.) 

A:    (  1 1  huhrication  of  wiro. 
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QUIZON 
HOISTS,  CRANES  AND  DERRICKS 


True-False: 

1.  Sluil  tWtU  s  should  1)(!  (iiicloscMl  a(  (iach  floor  wiih  a  railing. 

a.  Watch  for  kinks  in  w'wo  rojx;  hticatisc  this  is  oruj  of  iht?  mosl  conuiion  causo.s  of  faihirt;. 

It  is  safe;  to  ride;  on  a  hucki;!  handling  concKjlc;  and  olh(ir  rnattMMai  if  thort;  is  a  phico  to  socuro 
y()urs(;lf  and  i f  dit;  huckot  isn  t  i  ais(Ml  ovcm*  2?i  '\oa)[. 

4.  Thii  ns(i  of  a  whisth?  is  tho  host  way  to  signal  tht^  hoist  optiralor. 

5.  Thi)  safc;iy  of  a  crane;  is  (io|)(;n(l(;n(  on  (hi;  capacity  of  h)ad  as  vvcdl  as  th    !)pi;ratin^  hooni 
an^lo. 

Multiple  Choice: 

().  Wire  rope;  ustni  for  hoi^tin^*  should  ho  insp(;(;:t(Mi  at  h^a.st  onco  a  wtick  and  ropii  us(;  discon 
tinned  if  thcrt;  is: 

(a)  Marked  si^ns  of  corrosion. 

(h)   Two  per  cent  of  tlu;  total  wires  l)rok(Ui  in  any  running  foot. 

Wires  on  tht;  crown  of  the;  strands  are  worn  down  to  15'/.  of  their  ar(;a. 
(d)  Any  of  the  above. 

7.  When  handling  a  load  with  a  crane,  to  make  tht;  operation  safe: 

(a)  Hook  should  he  on  the  side  of  the  load  bciin^  lifted. 

(b)  Shackle  or  moused  hook  should  be  used  with  a  swin^in^  bucket. 

(c)  Use  of  a  ta^line  shouki  ho  avoided 

(d)  All  of  the;  above;  measures  should  be  employed. 

8.  'rhe  distance  that  should  be  maintained  lietween  electrical  powe?r  lines  and  the  crane  be)om 
is: 

(n)  Minimum  of  2  feet, 

(b)  Dependent  on  current  in  the  line;. 

(c)  Minimum  of  6  fce^ 

(d)  A  few  inches,  since  the  ^electricity  is  harmless  to  the  operator. 

9.  In  securing  cranes  al  night,  the  operator  should  leave: 

(a)  Boom  raised. 

(b)  Controls  unlocked, 

(c)  Gear  in  high. 

(d)  On  firm  and  secure  ground. 

10.  The  proper  use  of  slings  is  very  important.  The  sling: 
fa)  Should  be  used  until  completely  worn  out. 

(b)  Should  be  wrapped  around  the  materials  so  as  to  conform  to  the  sharp  corners. 

(c)  Should  be  kept  dry  of  all  liquids. 

(d)  Eye  splices  should  have  thimbles  in  them. 


ANSWERS  TO  QUIZ  ON 

HOISTS,  CRANES   AND  DERRICKS 


1.  False. 

2.  Truo. 

3.  False. 

4.  h'aKso. 

5.  True, 
o.  a. 

7.  b. 

9.  d. 

10.  d. 
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LESSON  NO.  12 
TRAFFIC  CONTROL 
2.HOUR  CONFERENCE 


OBJECTIVES:  'I'o  Ujuch  hknips  for  planning  and  controllin^u  traffic  {luriivu  {ho  coiistruciiou  (if  high- 
ways aiitl  slr(i(;ls.  str(;ssin^  fho  various  mrMhods  of  han(llin.u  traffii:  and  rdiminalin^  intorfcrciicc  bctw^'cn 
traffic  and  cf)nstru(:lion  o|)(irations, 

TEXT:  A(x(^'s  Manual  of  Accidinit  Pr(;\'(Mil ion  in  ( vonstruction  ('i'raffic  ( lontrol ) , 
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INTRODUCTION 

Strc(;l  and  highway  construction  posos  a  ^rcialor  variijiy  (d  saf(;ty 
prohLnns  than  most  other  fiohLs  of  h(javy  construclion.  Tht;  main  riMson 
for  this  is  that  tho  construction  work  artNi  is  oith(;r  shared  hy  or  in  (dos(i 
proximity  to  |)id)li(:  traffic.  The  workman  finds  the  hazards  fivofohl:  th(j 
puhlic.  his  feUow  workmen,  oipupmont  and  matoriahs.  public  ntiliti(;s, 
and  tho  com|)lctcd  work,  Thorc  always  exists  th(?  problem  of  how  the* 
work  can  be  most  economically  accomplished  in  thi;  saf(;st  way  wilh  th(; 
most  convenience  to  the  contractor  and  th(;  bjast  inconveni(;nc(;  lo  th(» 
public. 

The  |)urpose  of  these  lessons  is  to  provicbi  [hii  kn()wled^()  that  will 
help  P  /ike  the  solution  to  the  problem  (lasier  and  also  reduce  the;  nundxjr 
of  accidents  by  making  workmen  aware  of  (he  hazards  and  of  the  ways  Icj 
eliminate  or  |)rovent  them. 

DEVELOPMENT 

1.  Planning 

Q:  What  are  the  considerations  in  planning  a  safe  job?  (Dis- 
cuss importance  of  thorough  planning,  ways  lo  accom- 
plish the  safest  job.  and  rules  for  traffic  signs,  lighting, 
marking,  barricades,  etc) 

A;    (1)  Protection  of  workmen. 

(2)  Protection  of  public. 

(3)  The  least  incon\  jnience  to  the  public. 

(4)  Amount  and  composition  of  traffic. 

(5)  Job  conditioiis: 

(a)  Approach  speed. 

(b)  Sight  limitations. 

(c)  Complicated  intersections. 

(d)  Roadside  conditions. 
(B)  Need  for: 

(a)  Safety,  direction,  and  warning  devices. 

(b)  Lighting  and  marking. 

(c)  Barricades. 

(d)  Flagmen. 

Q:  What  should  be  investigated  in  determining  the  qualifica- 
tions of  a  flagman?  (Discuss  qualities  of  each.) 
A:    (1)  Average  or  better  intelligence. 

(2)  Physical  condition. 

(3)  Alertness. 

(4)  Courteous  but  firm  manner. 

(5)  Appearance. 

(6)  Personality  and  mannerisms, 

(7)  Sense  of  responsibility. 
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Q:  What  shmild  tho  rf^jnirtfint'iils  tor  <\  rhiuni.jn :'  iDrv^jup 
spcfiilics.  I 

A;    ( 1 )  W'fMr  siiilcihlt'  clothiiii:.  cspt^cidlK  <il  ni.uhl. 
I-I  IJsd  lar.u<?.  clf^ar,  a|)pr()priatt?  fla.us. 
(3|  1  Jso  litjhts  at  ni^iihl. 

(4|  S(Mi  workmen  and  vUjuipnionl  and  know  lht«ir  actiAi- 

(Ti)  Mako  himself  s(;en  soon  (Mioii^h. 
(B|  Know  wher(j  to  stand. 

|7|  Know  how  to  handlo  traffic  flag's,  j)addhi.s.  and  lan- 
t(3rn.s. 

|HJ  Know  how  to  inform  drivtirs  of  r(!ason.s. 
1^1  Stay  with  tho  job. 
( Know  traffic  signals. 
1^.  Apphcation  of  Si^ns  and  lOovicos 

a.  Barricad(is 

Q:  What  ar(j  [ho,  typtJS  of  barricados  and  fonctj.    (13(!V(dop  (hj- 

tails  and  apphcation  of  oa(di.| 
A:    (1)  Fonco  barricades. 

(2)  Horse  barricades. 

(3|  Pedestrian  fencti. 

(4|  Flexibh;  contjs. 

b.  Lights  and  markinji  devices 

Q:  What  are  the  types  of  lighting  and  marking  (hjvicesV  (D(j- 

veh)p  details  and  apphcations.) 
A:    (1)  Reflective  sheeting. 

(2)  Reflector  buttons. 

(3)  Reflective  paint. 

(4)  Battery  operated  lights. 

(5)  Electric  lights. 

(6)  Lanterns. 

c.  Marking 

Q:  What  is  the  purpose  of  marking  traffic  area?  (Devtdop 

necessity  of  application  and  methods.) 
A:    (1)  Advance  warning. 

(2)  Instructions  or  specific  warning. 

(3)  Point  of  application. 

(4)  Termination. 

d.  Detours 

Q:  How  could  you  apply  the  above  marking  for  dcjtours?  (Dis- 
cuss information  •  should  be  included  on  marking  and 
appropriate  lime  i  -dl.) 

A:    (1)  Advance-500  leei. 

(2)  Intersections  — noaf  turn. 

(3)  Point  of  application  —  half-mile  intervals. 

(4)  Termination -75  to  100  feet  beyond. 

(5)  One-way  traffic. 

Q:  What  should  bo  the  guide  for  recjuiring  ard  handling  one- 
way traffic?  (Develop  problem  areas  and  solutions.) 
A:    (1)  Roadway  less  llian  18  feel  wide. 

(2)  No  detour  route  available. 

(3)  Length  of  one-way  section. 

(4)  Speed  traffic  can  maintain. 

^5)  Maximum  waiting  time  for  vehicles. 

3.  Equipment 

Q:  When  is  road  construction  equipment  hazardous  to  traffic? 
(Discuss  importance  of  controlling  construction  equipment 
and  traffic.) 
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A:    1 1 1  Closr  t()  nr  p^irl  nl  Iratiu:. 
{2\  (irossin.u  Ir.iiiir. 
4.  I  Thiin  (Construction 


Q:  In  Hrl)an  ar(»asi:.  spiici'  Inr  conslniction  arUivitit^s  is  {)f(<?n 
limit(Mi,  What  shqis  can  hi)  taken  to  niiiiinii/cj  the  trafiic  in- 
t(irlcr(nic(?  |)rol)lc'm?  (i)(j\-(?lop  mcMhods,] 
A:    j  1 1  Provi(i(?  stora.uc  ofi'  site, 

(:!|  Proni|)t  r(jmo\  al  oi  an\  thin,t:  not  in  us(;. 
(:^|  \Vf)rk  iiijihls  and  ()i"i"-[)(?ak  tini(?s, 
14|  I  Jse  t:t)nil)inati()n  tItMour  and  onti-wax  Irat  t  ic. 
Q:  What  art?  sookj  difierences  in  traffic  problems  in  urban  and 

count ry  work? 
A:    ( 1 1  Int(Misity  of  b,uht . 

(2|  Sjjacin^  of  si^ns  and  warnings. 
(:^|  Visil)ility  of  si^ns, 

14|  (Consult  with  mass  transit  c:onipan\'  about  rerouting. 
(T)]  (Clos(i  liaison  with  ! raffle  authorities. 


Q:  W^iat  ^ov(;rns  the  lof:ation  of  traffic  control  (biviccJsV 
A:     ( 1 1  Knowled^(i  (jf  conditicjns. 
{'!]  Laws  and  regulations. 


5.  Location  o 


f  Traffic  C>onlrol  Devices 


QUIZ  ON 
TRAFFIC  CONTROL 


True-False: 


1.  (Jnl\'  nnv.  j-ond  .si;jn  pr()[)(jrly  instjillfMl  is  ntjcfjssary  for  mnrkin^J  conslruclion  zom^s. 

2.  At  f.Tossin^s  whttrt?  lh(;r()  is  ii  flagman,  private  \'''hir:!(is  should  ho.givtm  \hv.  ri.uht-ol-wav  ()V(;r 
cunslriicl ion  tuju ipniunl. 

'A.  In  ()r(l(M'  thai  si^ns  ma\  ixj  com j)r(jhon(h;(l  and  execultMl  saloK .  lh(i\  should  he  limited  lo  ihroo 
or  [nor  words. 

4.  Advanci?  warning  si,uns  should  hv.  plactid  only  al  pr(3jeM:l  limi'us. 

5.  Tlu?  li^htin^  inliinsity  on  urban  construction  work  should  usually  ho  higher  lh<ui  in  rural  artMs. 
Multiple  Choice: 

(),  In  plannin^^  tho  sal'otx  of  a  road  construction  job,  it  is  not  necessar\  lo  kncjw  tho: 
(a I  (Complexity  of  the  ntjaresl  intersection. 
(1))  Approaching  traffic  speed, 
(c)  Local  laws  and  r(;j^ulations. 
(d|  Volume  of  traffic. 

7.  Ti)  assurti  that  si^ns  are  in  pr(){)er  position,  clean,  and  Ic^ibhi  to  traffic,  they  should  he: 

(a)  Mount(Ml  on  ri^id  post  in  the  middle  of  tho  road  so  laf   '  maintenance  will  not  be  necfjs- 
sary. 

(b|  Inspected  daily. 

(c)  Mounted  8  feet  hij^^h. 

(d)  Installed  within  a  couf)le  of  feet  to  tho  ri^hl  of  [hx.t  traffic  lane. 

H.  Qne-vvav  traffic  should  be  re(juired  when  road  is: 
(a  I  Dusty. 

(b)  Used"  by  trucks. 

(c)  Less  than  IB  feet  wide. 

(d)  13 (un^  crossed  by  ecjuipment. 

9.  For  controlling^  traffic,  the  flagman  should  use: 

(a)  Yellow  or  yellow-and-white  fla^j  in  daylight. 

(b)  A  while  lantern  at  night. 

(c)  Rod  clothes  in  daylight. 

(d)  Dark  clothes  at  ni):^ht. 

10.  In  planning  for  a  safe  job.  the  contractor  should  consider: 

(a)  Protection  of  public. 

(b)  Protection  of  workmen. 

(c)  Convenience  to  the  public. 

(d)  All  of  the  above  plus  protection  of  equi{)ment  and  materials. 


ANSWERS  TO  QUIZ  ON 
TRAFFIC  CONTROL 

4.  Fals,i. 
f).  a. 

r.  1). 

H.  c. 
9.  c. 
10.  (1. 
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LESSON  \0.  13 

h^:avv  equipment,  motor  trlcks. 
garages  and  repair  shops 
2.hour  conference 

OBJECTIVES:  In  teach  f:()nsliM](:ti()ii  snp<'r\isru\  porsnniu'l  th<?  salrU  jirvcanlioiis  ui)|)li(:<il)l«'  to 
(Mjuij)nn?nt.  ti'ucks.  «jti r.i«jt?s.  <in(l  rc'pair  sh()|)s,  iht?  ha/tirds  and  unsalV  piMCiices,  ^nd  liu-  \va\  \n  prcv cni  m:- 
<.i(l<:\its  in  iin'st?  1  i^-lds. 

TEXT:  AtiC's  ManUtd  ol  Accident  Prrv^'nlion  in  Cnnslruclion  (Ktirtli  Movinj  and  ll<inil!in,'j  l-jpuiJnirnl. 
Motni  \'fdii(:l(js.  l!(}M!nni<*nl  Mainl(Mianf:r|. 
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INTRODUCTION 


AccidcMits  with  cnnslruction  iMpiipmtMit  and  trucks  dYo  jj( 


;nt;rall\ 


(m1US(m1  1)\  inachujuaKdy  qnahiiiMi  operaioi^  and  inadiMp.jatii  mainttnianct?. 
'rh(i  (Kpiipninnt  su j)(;r\isor  shouhl  cartd'nlly  s(d(!(:t  his  np^M'ators  and 
should  instruct  ihiuii  in  the  sai'(!l\  prncauUons  th..:y  must  ohsorv^^.  H(i 
shouhl  s(Mi  to  it  that  llu»  nianufa(:tur(!rs'  niainl(Mianc(j  riiConiUKiudalicnis 
arc  1  ()11()\v(m1. 

In  this  h\sson  wc  will  discuss  lh()  saf(;t\-  pri^cautions  n«?(:t^ssar\'  in 
(SjuipuKMit  ()p(M'ation  as  wnll  as  some;  of  thti  safety  precautions  which 
should  1^  ohs(;rv(Ml  in  .uaraj^cs  and  rtjpair  shops. 

DKVELOPMENT 

1 ,  1  i(;avy  rlcpiipmcnt 
a.  (HMiural 

Q:  Oft(jn  ticcidcMits  are;  c;aus(;d  hy  inadcipnitcjly  planning  [hv. 
layout  for  tho  construction  site.  What  should  Ixi  consich'rcd 
wh(;n  laying  out  roads  for  ecpiipmcMitV  |I3cV(ilop  specifics.) 
A:    ( 1 )  Ade(juate  width. 

Minimum  ^rade. 
I'S]  Proper  m(;ans  for  mainta.i 

(4)  Utilities,  particularly  hi^h-voUa^c;  liiuis, 

(5)  Traffic  flow  plan. 

Q:  Since  all  roads  oft(Mi  become;  dusty  and  hazardous,  what 
can  ho  done  to  oliminatt;  this  prohlemY  (Do\'(d  p  host 
m(jthods.) 

A:    (1)  Sprinkle. 
[2]  Water. 

(3)  I'real  chemically. 
Q:  What  characteristics  should  he  oxj^octed  of  an  ecpiipnu.Mit 

operator?  (Develop  significance  of  each  and  methods  of 

determining.) 
A:    (1)  Active. 

(2)  Ahle-hodied. 

(3)  Possess  visual  acuity. 

(4)  Trained  and  (pialified. 

(fi)  Know  the  hazards  of  his  work. 
Q:  All  equipment  should  be  mainlain()d  in  ^ood  working 
order.  What  are  some  of  the  parts  that  should  b(j  checked 
each  day?  (Develop  details  of  checksd 
A:    (1)  Motor. 
.  (2)  Chassis. 
(3)  Blades. 
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(4)  Drivr's. 

(♦ii  'i'rdnMni>>i<)n. 

(71  1 1\  (Iriinln:  nifchdiiisnis. 

\H\  Shcdvcs  tind  vvir<i  ru[)^'. 

I^M  U  htMjl  and  niDlor  holis. 

(Kil  S^MM'in^  linkij^d. 

Q:  Whiil  should  xou  h(?  watciiiiij^  and  fdinckin^  lo  assure  (hat 
iin  (MjuipnKjnt  (iptM-ator  is  [)«jrlnrniin,u  .i  .salr  jnhY  (Slrt^ss 
n(M:('ssiI\  lor  (:f)ntinuiil  patrol  to  assurr  ()p(;rati>rs  ar<*  sa}"«».) 
A:    (1|  I>r()p(!r  tMjuipnKmt  wilh  n<M;t!Ssar\  s.ilotx  Icaiur^'S  in 
ns(i  lor  a  job. 
[2\  Km  of  I  ho  dtj tails  ol  his  job. 

\:\\  Kno\vl(Ml*,'0  ol'  (iCjiiipnuMit  inanulacturtM 's  instructions. 
(4 1  ()hsf?r\'(js  sal  (My  r(?jiulat  ions. 

(Ti)  Sp(HMl  consisttMit  with  road  and  Iraific  conditions  and 

h)adin^- 
[i^]  Phinn(Ml  his  op(}rations. 

(a I  A(hMpiat(i  width  working*  room. 

(h)  Minimum  of  (hist. 
(7|  Machine  not  \vA[  on  inclino  or  on  h)()S(?  niaU;rial  when 

idlinji. 

(8)  Cheeky  to  hn  sure  that  worknuni  ar(i  (d(iar  of  nia(diin(is. 

(f))  Prohibits  riihjr.s. 
(10)  Forbids  jumping  on  and  off  machiiKj  at  any  tim(i, 
(111  Hoesn't  direct  traffic  whib;  operating  machinc- 

(12)  Parks  off  roadway. 

(13)  Marks  or  b^hls  0(juipment  whc^n  it  is  ncMUissary  to 
biav(i  it  in  roadway  or  with  parts  projtictin^  into  road- 
way. 

(1-5;  AvoicLs  operating  e(iuipment  nuAV  ed^e  of  cuts  or  fills. 
(15)  Places  etjiiipmtmi  in  ntnilral  and  sets  brak(is  before; 

coupling;  to  othe"  equipment. 
(Ifil  Follows  safe  fueling  practices. 
(17|  Blocks  e(jurpmenl  durinj^  repairs. 

(I8|  Drops  all  l)ucktMs,  bowls,  or  bbuh^s  when  IcJavin^ 
e(juipment. 
1).  Motor  j^raders 

Q:  flow  can  traffic  hazards  be  reduced  when  operating  molor 

graders  on  hi^^hways? 
A:    (1|  Operate  on  right  side. 

(21  Flag  and  barricade  when  necessary  to  work  against 
traffic. 

(31  Display  high-mounted  flag  in  hilly  country, 
c.  Bulldozers  and  tractors 

Q:  What  are  some  of  !he  general  safety  precautions  a  bull- 
dozer operator  should  observe?  (Develo])  specifics. 1 
A:     (11  When  leaving  machine:  set  brake,  land  blade,  and 
shift  to  neutral, 
(21  Park  machine  on  level  ground  and  in  an  inacccissibbi 

place  when  possi  ble. 
(3)  Keep  blade  clost^  to  ground  when  clinbing  a  steep 
grade. 

(41  Doze  dirt  in    .ont  of  machine  when  riding  down  a 
slope. 

(5)  Don't  use  blade  for  brake, 

(6)  Check  around  machine  before  moving  it. 
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,int!  (ir-.iv\  }).ir. 

\H\  \V,iU:h  iin.U(?-.  v  htMi  M.inrJni:.  | 
(1.  Sr:rap<'rs  I 
Q:  Whiit  saf<il\  asjx'Cts  shuuM  wo  ht-  f.ciiccriitM!  with  in  .il'* 

optM'atitiii  of  scrajxTs:  iDt^x  clop  ni<":.M(ls.j 
A:    1 1 )  Atttich  sai(M\  Unit  in  \  )u\  \  unit  durin.u  np»'ralit)n. 
(2)  I3h)f:k      scraptfT  or  l)r)\vl  when  r*:;     r/iuo  hhitir. 
[\\]  I  'so  iMMdi  i<.*rs  *o  control  sjxmmL 

H)   Tailyalt?  is  bat.k  at  ond  ol"  trax-ol  wiifii  rc])la(:in,'-i  uir<' 
rope. 

(Tii  Kst.ihlish   Irai  1")^:   pal  I  or  ns  >ii\-invi   loailod   (■(jui  j>nionl 
the  nuhl-oi-way. 
o.  '  ',iii:lenanr:(;  arai  s(!r\  i(:in^i 

Q:  What  should  \m  tho  oxtont  oi  ni.iinlcMiancti  and  sorvicin.u  nl 
hoa\y  (M]uipni(;nt':'   IDtncdoj)  safo  procautions  and  ruh-; 
for  niainttjnanct?  and  stjrvicin^  ol  (Mpaipmont.l 
A:    (11  Koop  in  ^ofui  \vf)rkin,ii  condition. 

(2 1  I  la\  o  rogular  niainltMianco  schoduh?. 
(3|  }ious(ik(JOpin^. 
(4|  iMro  prolticlion  in  shops. 
2.  MotorTnicks 
a.  OpiM'ators 

Q:  What  are  tho  (jualifications  for  a  ^iood  motor  truck  opo;- 

aturV  (IDovcdoj)  oxtcjnt  of  (jualif ications. ) 
A:    (1 1  Expcricncti. 
[2]  Licenses, 

Physically  fit,  willi  good  visual  acuity. 
(4)  Knows  and  observes  local  ordinances  and  stat(?  traffic 
laws, 
h.  Hquipment 

Q:  All  parts  an  .  acccjssories  should  he  kept  in  s;:fe  condition,  i 
What  are  the  parts  of  ecjuipnKMit    lat  shoulu  !)e  (jspeciallx 
watched? 
A:    (1)  Lights'and  reflectors. 
(2|  Horns. 
[3]  Brakes. 

(4)  StO(jring  mechanism. 

(5|  Road  flaros  and  fire  extinguishers. 

((i)  Windshi(dd  wipers. 

c.  Loading 

Q:  Whai  ar(j  the  saf(ity  rules  to  observe  when  loading  a  truck? 

(Develop  retjuirements  for  the  differcMit  types  of  trucks.] 
A:    (1)  Properly  block  truck. 

(2)  Leave  truck  while  being  loaded  by  excavating  ecjuip- 
ment  unless  it  has  a  protected  cab. 

(3)  Don't  overload. 

(4)  Avoid  ]irojec:lion  beyond  truck  body. 

(5)  When  prtijoction  is  necessary,  use  flag;  use  light  al 
night. 

(6|  Prevent  loading  that  will  result  in  spillage. 

d.  Operating 

Q:  What  should  be  the  safety  concern  of  (irivers  operating 
on  public  roads  and  highv^'ays?  ^Develop  dcUails  of  and  re- 
(luiremenls.) 

A:    (1)  Weight  and  clearance  Lmilalions. 

(a)  Bridges. 

(b)  Power  linos. 
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1-1  S|H',  (i  iiini!-, 
i  »:  H«ii  knvj. 

{'y    R'fiiLih  it'r;\iin. 

j<>!    S|)(M:i^il  ions  in!    s!i(}]  .  j  f .  1 !  \  i !  i  ^ ,is  ii.i,iliiiL:  '-X- 

Q:  Uh.i!  .irt-  soni-'  liiuhjs  tli.it  sb.onlii  Iw  i'lusuiri  »  ii  \\h<'n 
hnildi.^M!  <;<)n>f i  in;( i(ui  ,sif*>  rn.uls:'  tn''\»'i"j>  nif.ins  ol  ,n.~ 
(:(tiri{)iishni('nt.) 

A:    (11  I%,is('  ol  niciiiiN'iKiiKj;. 
11!!  Sal.'  widili 

{'^\  Avoidain     ol  sliarp  {;ur\  rs  and  shM-p  .L^raiirs. 

(4)  ()n»»-ua\  tralln.  ;\hrrt' possihir. 
(jI  Ad('(|ual('  markers  and  siuns. 

Avnidancf  of  crnss-lral I ic  .uid  pL'desiri.in  (.i(>ssin:js. 
(7|  Dnsl  contrnl. 
(H|  la,uhlin?i  in  work  artias. 
I'.  Transporlin.u  personntd 

Q:  W'hal  art?  lln."  dan>>(ir()ijs  ads  that  ai'«'  pr«j\ah'nl  in  (rans- 

porlin^  piM'soniKdy  (  Dovoiop  \v<u  s  lo  cli in i nalc.  | 
A:    ( 1 1  'I'ransporiin^  in  nnsaiO  scats  uilli  open  sidt.'s  and  ends. 
(2|  Xn  (:()nv(MU(jnt  means  of  nif)nnlin^  and  disnionnlin^. 
(3|  Jnmpinj^  on  anil  olT  of  truck. 

(4|  Riding  on  runnin^i  hoards.  TonchMs.  l)U[np(?rs.  and  olse- 
wherc. 

(5)  No  wind  prottjction  for  h)n^  trips. 

(H|  Dnmp  trncks  without  dump  lock  htnn.u  usod. 
(7|  C)\  orioatiin.i'. 
(H|  Distracting^  oporaior. 
^.  Mainlf;nanc(? 

Q:  What  is  iIk^  htJst  maintonancc  s\stcni?  (l)isfaiss  use  ol  (dicck 

hst  and  proper  ways  of  luehii)^.) 
A:     (I  I  Inspect  daily. 

{2\  K(jport  and  have  correchid  any  laihn'(?s  or  (lama,U(;s. 
'J.  Gara^(js  and  Repair  Sho{)s 

Q;  What  are  th(j  common  hazards  to  workmcMi  in  >^c.ra^(.'s  and 

r(q)air  shop^?  (ne\'(dop  m(?ans  to  (diminatf?  (he  hazards. i 
A:    ( 1 1  C]arhon  mono\i(h;. 
(21  Fires. 
(3 1  Mash  hurns. 

(4|  Vt3hich;.s  falling  off  jacks  and  hoists. 
(5)  I  hiislin^  (i(|ui|>mont. 
(0)  Inachupiatc?  lij^htin^^. 
(7)  Poor  houstikec'pin^. 

(8 1  Ch^aninj^  with  solv^ml  and  fhimmahh?  litprds. 
(9|  !mi)rop(r('  HsJin^. 

Foreij^n  ohjoc!s  in  cyi)>, 
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QUIZ  ON 

HEAVY  EQUIPMENT,  MOTOR  TRUCKS, 
GARAGES  AND  REPAIR  SHOPS 


True-False: 

1.   Ihi-  iilr.il  t  i»Mi.  v 'in  "\  in 'J  Mils  ami  'Ji  f.i^.'  sjull.iuit's  i  n  r«         shnp^  is  u^iscliiif 

_:.  "I  \MMl«-n^^-  1 1 1.1 1  shif  suM  In  -  {.a  I  m^mI  i}]]  trucks  «i'  <•!!  tiiin-s  urt-  l  udd  1  Kirrs  ,i n  m  '  h    rxt i ivjuisli. ■!  s. 

.\.  ( Jj HM-aiin-j       Is  i>!  tnw:ks  shniili!  iic  i iisptMM* ■( i  *mi  ji  iu<  .iuli. 

4.  ihiii<l()/*Ts  .md  Ir.K.ii  II  s  sh(  luli  j  l)t  vs<'!  \  icf  il  itu  ,i  rt'ViiKii  scli^Miui*'. 

:\.  l)«'(:k  pl.ilrs  .in<l  sl<«{>s  ol  .'(jiiipnu'til  shunld  be  krpt  Irr**  ol  mud. 

Multiple  Choice: 

♦i.  \Vh''n  |).irkir]ji  (Mpiipnn'!il  lur  \hr  niLihl.  ^l.^k(^  siirr: 
Id  j  Shiit  is  in  low. 

'i'hc  l)i\ik»'s  ail'  set. 
|(;|    rh<'  !)()()ni  or  hhuh'  is  cinst'  to  Uir  limujihI. 

All  ol  \Ui'-  al)o\  (>. 

7.  Trucks  us(m1  It)  Ir.mspor  l  jicrsoiincl  should  ha\'c; 
(a  I  Steals  with  open  (Mids  and  sides. 

|l)|  PijrsoniKd  availahh?  to  help  ptMjph;  ciindi  rioni  tht;  ground  onio  the  truck  bed, 
(c|   Prov  ision  (d'  hoWls  lor  dinst?  ptvnpit?  i  i(iin^  on  (Iki  hack  hamper 
(d|  Wind  prol(M:lion  lor  lon^i-disl.incc  trips, 

H.  In  d(?si^nin^  a  roadwav  system  lor  Irall'ic  at  a  construction  sit(r.  \        hould  consider  th(j  ust?  ol; 
(al  MiniP'  Jm  ^radt?. 

Maximum  two-way  trallic. 

(c)  A\-oidanc(?  ol  shurj)  (:urv(\s  and  cross  iial'lic. 
((!)  All  ol  the  above. 

On  a  routint?  opciration.  truck  opcu'ators  unahh^  to  S(M^  ^\hcn  hacking  should  utili/.(K 
(a)  Signalman. 
(h|  Horn. 

(cj   Hrak(?.     look.  th(in  hack  up. 

(d)  All  ol' \bc  abov(j. 

U).  Whon  a  truck  is  \)c\n^  with  (Excavation  froni  a  (Ir.i^iline.  th(j  driver  .should: 

la)  Ci(d  out  ol"  lh(j  truck, 
(i))  ('h(u:k  tOr  overl()a(lin;Li. 

(c)  Watch  for  loading  that  mi;Lihl  rtjsull  in  spilla^(i. 

(d)  All  of  thii  above. 


EKLC 


23C0 


ANSWERS  TO  QUIZ  ON 

HEAVY  EQL  IPMEXT.  .MfOTOR  TkL  CKS. 

GARAGES  AND  REPAIR  SHOPS 


J  irii-. 
■V  F.ils... 
4.  Itii.'. 

hm-. 

h. 

(I. 

H.  v.. 
0.  ii. 

ill.  (i. 
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INSTRUCTOFVS  LESSON  PLAN 


LESSON  NO.  14 
TUNNELS 

COMP!^ESSED  AIR  WORK 
2-HOLR  CONFERENCE 

OBJECTIVES:  T';  !ra<.h  (.oii^lrnctmn  sijp^-iA  is(M-s        ha/c*:       =}  ■■iii':-!     'li  i,'  ::iMi w---. 
\'i(lr  \hr:'\  wilfi  <i  know  UmIl!*'  oi  t[^<'  [)r<M  j)niiin<ii-\  mFkI  !,<<ir<M,'        r,  -.is-,:  ii;  •     :r;.ik-  *■ 

TEXT:  A(;(:'s\h    .1.    -i  \i  >  lAnii  Vvr\:^n\:>.u  m  H^n^-^Wi^     >!i  1  i  iini^'j- .1  ii, :  Sh.i! C.  ■ni;  m -^-f .  1  \m 
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LNTRODLCTION 

.{s  lo  hi'  tlist:uss(Mi  in  this  Ir^son    !iinni'nii.Li  .mil  work- 

i:)^  \-\  (:i)inpr(?ss(;(l  ,Mr  spacr-s  —  ^irt?  possihlx  ihc  uiosi  ha/ariii  )iis  t  ?l  (.nn- 
sU  !:(  iion  nprr.itmns  ii  .i(it'tjual*!  i)rt)\  isit)ns  ,iVr  ntit  iiiaHr  \ni  sah'i\  1 
niain  ntitnral  ami  mhci'tinl  lia/.»ir(is  n«'(  j'ssM.  'r  an  avijrt'ssix  r  sal<'t\  pm- 
^Tiun  and  Stil Vt\'  (a)ns(:it)\isn<?ss  ,ni(l  know h  uu-  I      sn prr\  isoi s. 

This  hisson  is  I'ljr  the  pur|)()sij  (jI  alerlinij  f'onslrticlion  snpvrvisors 
lo  lli<^  niaru'  hazards  in  lunnci  and  comprosst  !  ir  ucn  k  and  slmw  llirni 
\\  a\  s  lo  make  ihc  johs  salcr. 

DEVELOPMENT 

1.  I'nnntdin^ 

y\.  Person ni  1  rtMpiir(*m(!n  t 

Q:  What  should  he  rtMjuirod  ni  [)crsnnnel  dnin*2  tunnel  wnik:' 
(Sir(?ss  ntMui  tor  ohserxirijJ  saiel\  rules  and  leportinu  un- 
sa[(?  (:on(litit)ns.) 
A:    |1)  I'xpcrience, 
[2]  onip(M(Mu:e. 
(3 1  r  amiliarit\'  with  safety  rul(?s. 
I).  P(?rs()nn(5l  proti^Mion 

Q:  What  are  thinjis  thai  should  he  proi  ided  |oi  the  p.ersonnel 
workinji  in  mining  to  m.ike  lor  ii  sale  opiMMlioii:'  iI)e\<'lop 
sp(M:ii"i(:s.  including  ne(;d.  best  nieiiiods  and  tipplic.ition. 
and      >sihle  results  il  n(?t  nsed.| 


A:  (11 

Hard  hals. 

(21 

Siif(;l\  sho(!.s. 

Respirators. 

(41 

F iamo  salt-'ty  liimps. 

(51 

Gi\s  clc'tectors. 

(R| 

Sanii.ary  facililins. 

(-| 

Sale.'  (irinkinjj  water. 

(HI 

Salt  tablets. 

Wa.sliinjj  rac;iliii(!s. 

,l(t| 

l-'irc  |)r()t(.'(;ti()n  (jqiiiiiiiKsnt. 

(111 

.•\(l(Mliiat(;  lijjhtin^. 

fl2| 

C>(>nimunii;ati()n  .sy.steras. 

(131 

.'enlihitinj,'  systiim. 

(141 

Si^^n  prohibitiiifz  .smoking. 

(151 

Non-fhimmabl(!  vvattir  goar 

Q:  What  should  h(}  dono  whcm  dan^cirous  >;as  is  disi:ovor()dV 
(DisciKss  BuKNUi  of  Minos  r()(|uireni(in(s  and  rulos.) 
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A: 


A:      -lit  )p»'Ni!ini:  sp..,  ,]s, 

Ap;:i-'..'(i  .•(■•iipnii'n*. 
i-jjiiipnit-n:  :  u  niisn^M  i  wi!:;: 

il,!  t;o:-s 

IjH.ks  ])ri'\  •'iitinL!  .K.cMlt'ntcii  (iiiinpniij. 

M)j  Riflin,^  in  mt  nn  c^rs  1,0:  drs; i^n.it t- <  1  tor  llti-^  piir'^  ^sr 
furhiddf-n, 
r.  'rininrlin;^  in  soils 

Q:   i'linnfis  in  soiU  should  hr  sccjiJ'  i\  liiiihcif mI.  How  is  trds 

.iccomplishoil;  ;  Dr*.  rlop  \  hr  doKii.s. } 
A:     ( 1 !  K<;('p  Unihdrinij  up  \\  ilh  niniit'liiii:. 

Tsc  ,U()fjd  (ju.iliU  ,  w^dl-i  illiny  linihof . 
{'Aj  K{M'[)  V')id  spacr's  bar.k  (d  shcilhin^J  solidh  I i lied, 
|4)  Inspocl  tindxTiny  i"r(Mpiond\ . 
1.  TiiniKdiii^j  in  rock 

Q:  What  c.in  Ix;  donji  lo  mak(!  lh<!  s.iFost  drillin-j  uporalioii :' 

(DdVidop  mcdiwilsd 
A:     (1 1  C^iiroi'ully  (l(!si^nt?d  and  constrnclcd  jdatlnrius. 
[2]  \Xi)\  drilling. 

1  ools  k(;pt  in  ^jood  condition. 
(4|  Fropc^r  hits. 

(5)  Hoses  and  connections  prolocttMl. 
Q:  What  art?  \hi)  cans(?s  of  s(?ri()us  accidents  in  hlastin.u*  |l)r- 

\  {dop  details. | 
A:    ( 1 1  WorknKMi  not  out  oi  tunnel  or  in  wron.u  places, 

(2|  Prini(;rs  c^nd  <JXplosi\es  not  separated  in  transpoiia- 
lion. 

(3)  Faihirt^  to  (;\ai.-;n(;  lace;  careluily  alter  iirinjii. 

(4)  continually  (:h(!cking  in!'  loos(!  rock. 
(T))  I3rilling  into  unexplodod  hoh^s. 

{{)]  Stray  ciirrtmls  and  stati?:  (dciclricity. 
(7)  Lack  ol  aiidihh?  blasting  signals. 
:L  C]ompr(\ss{j(l  Air  Work 

a.  Huallh  ro(juir(im(ints 

Q:  Whon  shoidd  rn(in  working  in  comprc^ssed  air  \)c  r(M|uirtMi 
to  lak(?  physic  al  examinations?  (S(r(iss  nco.d  for  physicals, 
when  physi  uld  h(j  re(pijro(l  for  th(;  job.  and  prtj- 

cautions  n-M         v  for  good  hcalthd 
A:    (1)  Bofoix?  starting  to  work. 

(2)  Aft(M'  absences  of  H)  successive}  days. 

(3)  After  working  in  comprosscid  air  for  2  monlh.s. 

Q:  W^hat  are*  some?  of  the  dangors  in  working  in  comprci.sstul 
air  areas?  (Develop  each  in  detail,  including  dangers,  ways 
to  avoid,  cind  proper  methodsd 

A:  (1)  Not  fully  complying  with  labor  laws,  rub.'s,  and  rtigu- 
lations. 

(2)  Not  being  properly  in<strucle(L 

Bcdng  un(l(ir  pressure  for  too  long  a  period. 
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|4|         kn()\\in,ii  how  lo  .ixoid  iliscumlorl  ul  j)i  t'ssi] r< '. 
[7)]  Imj)r() j)(jr  (l(M:()mi)r(?ssi()n. 
{{)]  Smokn  aiK^  uas  Irmn  blasts, 
Q:  Uhal  lacilitiL'S  should  bd  i)r()viil(Ml  for  tini jilovcns  ('n,Lia,U(Ml 
in  fvmprtjsstMl  air  work?  (Dcvt'loj)  iikmhs  ol*  accnnijjlish- 
in.u.) 

A:    |1|  Pr()j)rrly    IkmUkI.    li,iihttMl.    and    \(?iUihihMl  drcssin.u 
room. 

(1^1  AdiMjuatc  toih.l  [acihlitjs. 

^  ])  M(?ans  of  k(MJi)in^  all  artias  froo  of  do(:a\  in.ii  r(!('uso  and 
othor  ()hj(M:tional)hi  matlor. 
1).  Air  com j)r(!ssin^  (Mjui j)mont 

Q:  What  arc  tho  imi)orta,nt  f(?atiir()s  of  (Miuii)ni(Mil  that  should 

l)(j  j)ri)vid(!(l  rt)r  maintaining  (:omi)rossjid  air? 
A:    1 1 1  Sufi'icionl  (:ai)ai:ity. 

(l^l  S(jj)arato  and   in(l(Ji)t)ndont  jDowor  source?  for  (jach 
l)hml. 

{:\\  [DujihcattJ  air  linos. 
(4)  \'()nr(Murn  valvos. 
(51  Projjfjr  ^au^os. 
c.  Li)>htin)^ 

Q:  What  isspcunal  about  H^htin^  of  (:()mi)r(i.ss(Ml  air  (diaml)(U\s? 

([3ovoloj?  sp(M:iri(:s.) 
A:    (1)  Two  indepondonl  H^htin^^  systoms  with  indojjoiKhuit 
sources  of  pow(ir. 

(2)  Additional  inttinsity. 

(3)  Compliance  with  National  Electrical  Safety  Code  i'or 
damj)  or  hazardous  locations. 

(4)  Sj)ecial  fixturtis  within  8  feet  of  floor. 
{51  SjHJcial  portabhi  himjjs. 

({))  Sjjecial  check  of  cords  or  tMjnductor.s. 
(1.  Si^^nals 

Q:  What  are  the  important  ftiatures  neiKhnl  for  assuring  the 
most  reliable  means  ol'  c()mmanicati(jn?  (Dev(dop  instal- 
lations and  operation  details.) 
A:    (1)  Bells  or  whistles. 

(2)  ConsjDieuously  j)osledcode. 
{).  Caissons 

Q:  What  is  needed  to  eliminate  some  of  the  dan.i:^crs  in  work- 
ing with  caissons?  (Develoj)  specifics.) 
A:    (1)  Shields. 

(2)  Adequate  locks,  reducers,  and  shafting. 

(3)  Staircase  or  ladders. 

(4)  Proper  methoil  of  sinking. 

(5)  Ventilation. 
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QUIZ  ON 

TUNNELS,  COMPRESSED  AIR  WORK 


True-False: 

1.  I. neks.  chanihfM's.  and  workiivj  areas  in  comprfjssod  air  spacij  sliDiild  1)m  Ijohiod^  iililixinu  two 
iii(l(;i)(;n(l(Mi(  s\sl(?nis  and  s()iir(:(js  of  pouor. 

2.  It  is  usually  ixisl  to  wail  and  chtjck  [ho  plnsical  condition  of  a  workcir  tMiiploxril  in  a  coin- 
pr(js.stj(!  airrdiamlxM-  aitfir  Ik?  lias  lioen  workin.u  in  ihc  (:hand)(?r  a  f(»\v  daws, 

.'i.  Tht;  air  in  a  workin^^  space?  of  a  chanibcM-  should  1)(?  analy/(?d  and  tost  results  r(M:ord(Ml  (»a(:h  day, 

4.  The  rat(?  at  which  a  pcjrson  cnlcr.s  the  (:ompr(»ss(?d  air  (diand)(?r  is  more?  (hmjLitu'ous  than  tht?  rati? 
of  (l(?partur(?. 

T).  M(in  should  Ik?  alio\v(;d  to  rid(?  l)c?l\V(?()n  locomotive  cars  in  a  tunrailinju  ()p(?ration  if  th(?v  stand 
or  Mt  cl(?ar  of  th(?  outside?  (jf  th(?  cars. 

Multiple  Cho  a: 

f).  What  is  th(^  l)(?st  way  for  niin(?rs  to  (l(?t(;rmine  th(i  (?xist(ince  of  flammahh?  ^asV 
(a)  Nhitch. 
(1)|  Sin(dl, 

(c)  Flam(?  saf(?ty  lami), 
((1|  Boam  of  li^^ht, 

7,  Whore  should  comhustihh;  mat(;rials  for  shafting  and  tunnel  operations  he?  stored? 
(a)  In  a  firtjproof  room  in  the  facilities  hein^^  const ructcjd, 
(1)|  in  an  isolatcid  place;  in  th(j  faciliticjs. 
(cj  At  least  100  {ooA  a\va\'  from  the  facilities, 

(d)  Any  of  the  al)o\'t?. 


8.  During  a  hlastin^  (jperation.  it  is  important  that  ceilings  and  side;  walls  he  insp(?ct(?(l  for  loose? 
rocks  at  l(;ast: 

(a)  After  each  blast, 
(h)  Daily, 

(c|  B(?l'()re  and  after  each  blast. 

(d|  When  unsafe  conditions  art?  reported. 

9,  In  tunneling  in  soils  or  mixed  rock  and  soil,  the  materials  should  be  securely  limbered  and 
braced.  1  he  limbering  should  bo  carried  on  within: 

[d]  Two  feet  of  e.xcavation, 

(b)  The;  same  day's  operation, 

(c)  Th(?  same  shift, 

(d)  No  set  time  but  dependent  on  progress  of  the  operation, 

0.  The  maximum  Wf)rkinM  time  under  low  pressure  compressed  air  in  anv  24  hours  should  b(?: 

(a)  Two  n-hour  shifts  with  half  hour  open  air  rest, 

(b)  Two  4-hour  shifts, 

(c)  Two  4-hour  shifts  with  half  fiour  open  air  rest. 

(d)  Dependent  on  the  prioril\'  for  completing  the  jol). 
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ANSWERS  TO  QUIZ  ON 
TUNNELS 

COMPRESSED  AIR  WORK 

1.  'Vvuv. 

:V  TriHi. 
4.  l-cils(?. 

().  c. 

7.  c. 

H.  1). 

f).  a 

Ii).  c. 
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LESSON  NO.  15 
INSPECTION  CHECKLIST 
2-HOUR  CONFERENCE 

OBJECTIVES:  To  U^ach  liin  consl nu:l ion  suptjrvisor  \\m)  iinjiorlanco  of  an  i nsj)('i;lion  chocklisl.  ils  jU't'pii 
ralion.  and  its  ('{'[(m:! i vo  ns'?. 

TEXT:  A(i(ys  Manual  of  Accidcnl  Pr(j\  ontion  in  ( Ions Uuic twin  (Insjxjcli on  CluMiklisI  |. 


TIME 


LESSON  OUTLINE 

INTRODUCTION 

A  (:h(H:klisl  of  sal"(M>  iloms  to  iiis|)(u:t(Hl  should  1)(?  u.s(m1  on  catdi  jol) 
to  S(;rv(.'  as  a  r(jnun(l(?r  oi'  [he  l  oalurLS     hi;  chocked. 

'rh()  ch(M:klist  should  1)(?  consiidcrc-il  as  a  \v{)rkin^  tool;  and.  like*  any 
tool,  it  is  only  as  valuable  as  tlu?  usu?  to  \vhi(di  it  is  put. 

In  this  U^sson.  wo  will  discuss  th(i  priiparnlion  oi'  a  uscdul  and  (dloc- 
tiv(?  list  and  lh(^  nit^thods  for  applying  it  to  tlui  l)(isl  us(j. 

DEVELOPMENT 

1 .  Inspection  Chticklist 
a.  Preparation 

Q:  Who  should  prtjparti  Mic  saTclN'  insp(u:tion  ch(;cklistV  |0e~ 

\'ol()p  importanc(}  of  thorough  prc[)aration.| 
A:    |))  A  |)(*rson  I'amiliar  with  th(j  job  and  tluj  nrohabhi  con- 
ditions thai  will  bo  cncounttjrod. 
(2)  A  person  familiar  with  all  of  ihe  factits  of  construction 
saf(M\'. 


1).  Listing 

Q:  VVha 


should  l)(j  includod  in  a  checklist?  (Discuss  ihjms  in 
AGC\s  \4anual  of  Accident  Proviintion  in  Construclion. 
and  develop  interest  in  finding  additional  items  that  could 
bo  included  in  each  grou|)ing.  !f  appro|)riate.  have  class 
[prepare  a  checklist  for  a  particular  job.) 
A:    (1)  Housekeeping  and  sanitation. 
(21  First  aid. 
(3]  Uemolition. 
(4]  Welding  and  cutting, 
(v^l  Flammable  gases  and  lit] nicks. 
(B]  Handling  and  storage  of  materials. 
[7]  Excavation  and  shoring. 
(8]  Barricades, 
(9]  Ex|)losiv(is. 
(101  Pile  driving. 
(11]  Concrete  construction. 
(12]  Hoists,  cranes,  and  derricks. 
(131  Steel  erection. 
(14]  Masonry. 
(151  Scaffolding. 
(161  Ladders. 

(17)  Power  tools. 

(18)  Powder-actuated  tools. 

(19)  Hand  tools. 

(20)  Highway  construction. 

(21)  Heavy  equipment. 

(22)  Conveyors  and  cableways. 
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{ZVi  Motortrucks. 

(114!  Ki!jui[)m(Mit  upk^Mq). 

(-5)  (jarn.Uf.'s  and  r(?j)air  shops. 

{2i)]  Tunnc.'ls. 

|::71  ShalLs. 

(^om])ross<?(i  air  work. 

iioilors. 
(Mil)  Pr(?ssur(?  \'{?s.S(?ls. 
I'M]  Raih'oad  construction. 
I'A'l]  Quarrios  ami  "riiv(?l  pits\ 
{X^  Pi])elin(;s. 
(:y I  Marint;  (Mjuipnitint. 
(:i5|  Hl(?(:Iri>cal  inslallaM(jns. 
(3(i|  Firi?  pr(.'vonti(3n. 
(:^71  Sp(?(;ial  contiiliuns. 

la)  Soil  conditions. 

(I)|  Actajss  roads. 

(c)  Stora^o  artia. 

(d|  Powtir  and  utility  linos. 

((j)  Sptjcial  (M|uipm(;nl. 

(il  liuatin^. 

(^1  Camj]  housing. 

(h|  Others. 

How  can  a  checklist  be  used  to  (he  greatest  adv'anta^tjV 
(Encourage  ideas  on  use  from  the  class  arici  d(j\  (do|)  sp^niil- 
ics.  not  only  for  items  listed,  but  cipplicahility  to  all  jobs, 
freqiu^ncy  of  use,  etc.| 

(1)  Furnishing  ap|)licabl(}  lists  to  all  workmen,  foremen, 
etc. 

(2)  Comparing  list  with  job  conditions. 

(3)  Making'  notations  of  dtd'iciencies. 

(4)  Taking  action  to  correct  unsafe  co'n 'lilions. 


EKLC 


QUIZ  ON 
INSPECTION  CHECKLIST 


True-False: 


Thn  proparalion  oi'  an  i nsp^jction  chcrklisl  will  climin.ilo  accid (inks  on  a  ioh. 


4 


An  inspection  ch(N:klist  is  a  \  va'\  \aluahl(?  lor  the  (•liininalion  oi"  accidrn! 
jobs. 


s  on  coiislruclion 


3.  'rh(»  mon?  )icn(?ral  a  ch(M:klist.  \hr.  more  (dicclivLV 
Multiple  Choice: 

(i.  A  ch(M:klist  for  use  in  checking  saf (ity  on  a  job  can  b(»st  Uv.  pr(ipar(Ml  b\ : 

(a)  Workman  and  tho  fortiman. 
(!))  Safely  en^iruMJr. 

(c)  Su[)erintendenl, 

(d)  Combination  of  tht;  abovti, 

7.  It(ims  to  l)(j  included  in  an  inspfMMion  (diecklist  should  be: 

(a|  Copied  from  y\GC's  Accid(;nt  Prtivtintion  Manual, 

(b)  I-'rom  an  architectural  en^inijer's  file  on  a  similar  job. 

(c)  Prepannl  by  a  person  knowing  joh  conditions  .ind  usin,ii  th(j  AOC  Ahiinial  ol"  AccidtMit 
Prev(jntion  as  a  ^uido, 

(d)  Pre{)ar(Ml  by  th^*  heavy  (j(piipment  operators, 

8.  The  fre(]Uoncy  of  use  of  th(?  ins[)eclion  checklist  should  (hipcnd  on: 

(a)  Job  conditions. 

(b)  Schedule  approved  at  the  Inj^innin^  of  the  j(jb, 

(c)  Convenience  of  th(i  safety  on^incnir. 

(d)  Guide  set  forth  in  AGC  Manual. 

9.  It  is  most  important  for  safety  deficiencies  noted  during  the  utilizatioi^  r)f  th«?  checklist  to  be: 

(a)  R(M:()rded. 

(b)  Reported  to  the  safety  engineer. 

(c)  Reported  and  followed  through  for  correction. 

(d)  Reflected  in  gradingor  rating  of  the  workm<m. 

10.  A  checklist  is  most  beneficial  to  a  contractor  when: 

(a)  Possessed  by  the  safety  (?ngineer. 

(b)  Used  by  inspectors,  workmen,  and  foremen. 
(c|  Ke[)t  in  his  files  for  future  reference. 

(d)  Furnished  the  superintendent 
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ANSWERS  TO  QUIZ  ON 
INSPECTION  CHECKLIST 

1.  Vvui-.. 

:y  I-als<!. 

4.  'Vvuij. 

3.  j-'alsj.'. 

().  (1. 

7.  c. 

H.  a. 

in,  b. 
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LESSON  PLAN 


OPTIOXAL  LESSOX 
DEMOLITIOX 

OBJECTIVES:  In  nnphiisi/c  ihc  hi.Lili  injurv  |H>t<Miti<ils  ol  ihTimlilion  oprralidris  iiiul  in  slit'ss  ilh*  knx 
jiijints  \hii\  Ihf  siipt'i  v  isitr  sht)iil(l  cor.sfdiitK  ki't'p  in  'iiiiiil. 

TiTXT:  s  XKiiiii.il  ol  Af.cuicn!  I'r<'\ mli on  in  ( iniislniclion  |  Dcnmliiion  i,  ANSI  A  1 C Ji- 1 
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INTRODUCTION 

Kful('\"(:l()|)ni()nl  prijjtjcls  all  ovim'  iIk?  counti'v  ha\"(?  iiunlt?  iKJCr.ssiiry 
f'XU.'Usivfj  (Icniolilion  opfM-alions.  .md  lliis  will  probably  conlinut?  lor 
many  \(?ars.  Altliou^li  a  hi*ihly  .sptjciab/fjcl  industry,  with  main  contrac- 
tors having  (bjvcdoptMl  organizations  and  nitMliods  lor  conductin.u  donio- 
lition  sar<dy.  tb(M'<'  arc  niaii\'  instaii(-(is  wh(M*(?  (Uunolilion  is  und(M'tak(Mi  i)\ 
coinpiuiios  having:  litth?  or  no  (iXju^ricMico.  Injur\  ratt.'s  iwo  lii^b,  in  both 
I'rtMjiKMicv  and  s(?\'(;rit\'  (rtd'or  (o  \S(]  AccidcMit  h'acls  and  otluM'  r(?c;ords|, 
and  th(M*<?  arc  scM'ions  oxposnr(?s  to  dama.LM!  ol  adjacent  propurti(?s  and  in- 
juri<?s  to  th(;  piihlir;,  (]ar(d"ul  j)lannin^  and  snpor\'ision  arc  nocossarv-  oV(;n 
on  small  struclwrc^s, 

DEVELOPMENT 

1.  Planning 

Q:  What  arc  somo  of  the  points  to  considtiP  prior  to  startin^i 

(hiniolition  opcM'ations? 
A:    ( 1 1  Exam  in  (J  .structural  design  of  building. 

[2]  Any  pr(?vious  ilama^(J  dua  to  rir(i  or  otluM*  (:aus(js, 
whi(di  mi^ht  hav(j  wciakoncjd  structun;. 
Ehictric,  ^as.  wator,  s(jwf»r.  (Mc.  Iin(;s  cut  off  l)y  pri)p(jr 
authority. 

(4|  Flammable  or  ()th(M'  hazardous  mat(H'iabs  from  previ- 
ous occupancy. 
(!5)  StrcMi^th  of  floors, 
li.  Prot(M:tin^  Adjac(;nt  Prop(Mli(?s 

Q:  What  precautions  should  hi)  lak(;n  to  pr()t<jct  adjacent  build- 
ings, party  walls.  (jtc.V 
A:    (1 1  Pr()t(u:tion  of  adjacent  roofs  lower  than  demolition. 
(2|  Replacing  flashing  to  prevent  w^iiter  (ianiag(j. 
(:^|  Bracing  or  shoring  of  party  walls  until  {)erman(Mitly 

rcistored. 
(4)  Seal  Ofumings  in  {larty  walls. 
3.  Protection  of  the  Public 

Q:  How  can  the  project  be  carried  on  without  enchmgering 

members  of  the  {)ul)lic? 
A:    (1 1  Cl()S(j  off  streets  or  sidewalks  whenever  possibhj. 

(2)  if  building  not  over  25'  high,  and  sidewalk  not  closer 
than  15'.  ercjct  solid  wood  fence  fi'  high  at  inn(jr  (jdg(i 
of  sidewalk. 

Q:  W^hen  should  a  sidewalk  shed  be  constructed  to  provide) 

pedestrian  protection? 
A:    (1)  When  building  is  over  25*  high,  and  sidewalk  closer 
than  one-half  height  of  building. 
(2)  When  mat(jrials  or  (l(d)ris  are  to  he  moved  over  side- 
walk being  used  by  public. 
Q:  How  should  a  sidewalk-shed  be  constructed? 
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loot:  il  (l<'si«jnril  lor  stor.j,«i<?  oi  niiUrrials.  'Mn\  puiinds 

Miniipum  I!  "  pl.inkin,u  roof, 
('^j  Kriclnsiirt?  .il  rruls  and  ouhir  t^duo  ot"  rooi. 
(4)  IniKT  and  onlrr  wjills  or  Irnciis. 
j  lnsid(;  liuhlin.u  whtjrr  hccmKmI. 
Q:  W'h.il  Jiddihon.il  prott.M:! ion  is  iKMulrd  around  pt'i  iniolt-r  ol 
site:' 

A:  jl|  (i.ilch  {)laliornis,  5'  wide,  around  ('xhuior  oi  huihlini^, 
cjipjihlf  ol  \vithstandin,u  liv(!  load  ol  \27-\  pounds  per 
scpijiro  loot;  l()(:at(?(i  not  mf)ro  than  i)(;io\v  walls  bo- 
in«i  romovrd,  hut  not  usualK  r<Mpiir(!d  \vh(!n  within  4(1' 
oT  ^ironnd. 

(1^)  I3arri(:ad(!s,  warning  si;^ns.  li^ihts,  or  flar^^s, 
(M|  Watchman  (hisirahh?  nnclor  soni<!  conditions. 
(4|  (Nearly  nuirk  and  prol(M:t  acc(}ss  to  iirtr  hydrants  or 
alarm  boxes. 
C)rd(?r  oi  Fr()C()dur<^ 

Q:  VVhiit  is  the  siMpicnct:  ol'  opcjrations,  in  ;u<Mi(U'al.  to  minimi/'^j 

(lan.u(?r  iuicl  accomplish  job  most  *sisiK  V 
A:    {]]  Shut  olT  all  ^iis,  (jlcjctricity.  ()th(M'  ntiliti(?s, 
{'2]  R(;ni()V(;  ;Lihiss.  oIIkm'  fra^ih;  rixliir(;s. 

(]()V(jr  unnc'cd(Ml  floor  and  wall  o[)cnin,us, 
(4)  R(im()\'(;  suspcMKhid  ccdlin^s,  similar  items, 
("))  Work  IVom  lh(^  lop  ric)()rs  dow  n. 
R(}m()vin.u  \^il(M'ial  from  Upper  Floors 

Q:  What  are  th(i  various  ways  to  lovvc^r  matcirials  From  upper 

floors  to  ;LiroundV 
A:     (1)1  Jsc*  of  crimes  to  loW(?r  into  proti}ct(;d  ar(ia. 
(21  (:hut(;s, 

{'^]  Dropping  or  ihrowin.y  should  not  he  permitt(Ml. 
i\Iat(M'ial  (]hutc»s 

Q:  C^hntfjs  ar(i  troughs  or  (inclosed  tulxjs  usimI  (o  transj)()rl 
sliding  mal(M'ial.  ()l)j{jcts.  or  d(d)ris  to  low(}r  !(;v(}ls.  What 
are  som(}  kny  points  to  reniember  in  constructing  and  using 
ihem? 

A:  (i)  (Consult  hical  cod(;s,  if  an\",  on  connlruclion  recpiire- 
ments. 

(2)  Enclosed  if  at  an  angle  of  more  than  457f  from  hori- 
zontal. 

['.\]  Openings  for  rcjceiving  material  not  over  48'\  kiipt 

closed  when  not  being  used. 
(4)  Not  more  than  2  stories  in  unbroken  line,  so  that  ma- 
teria] vi'ill  not  drop  too  fast, 
(n)  Discharge  (md  protected,  warning  signs  provided,  gate? 
provided  for  emptying  into  trucks;  material  should  nol 
1)0  remov(Ml  with  hands. 
R(i moving  Walls  in  Sciclions 

Q:  How  should  wall  sections  be  removed? 

A:  W^alls  should  bo  removed  part  by  part  — n(iver  allovvcul  to 
fall  as  single  masses  upon  the  floors  of  building  Ixiing  de- 
molished: workers  should  not  slantl  cn  walls  while  pick- 
ing them  apart. 

Q:  Why  is  it  hazardous  to  leav(i  chimneys  and  walls  in  un- 

stabi(i  condition? 
A:  They  may  Ixi  toppled  by  wind,  or  other  forcer,  providei 

temporary  support. 
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Q:  1  f(i\v  .shnnld  s\T\u:\).ii\i\  sir;^=l  nim^hfrs  irriioi'^'d  '  ) 
A:  Sl<?*'l  shtnilti  ht*  iuu^Ti'ii  h\  cr.inr.  in  niivr  l-niisiiiiL:  j 

Q:  W'hnI  ar<^  sorru*  nl'  ih**  itnn^  tiitit  >.huijl(i      (;j)f]si.:l*'r,'(l  w  h.t'ii  i 
usin.ii  a  (UTt  ick 

A:    (1)  l)tfl('rniin('r  v.h**th(^r  [loni  on  uhirli  i:  is  jjIjci-iI  will  j 
Ciirr  v  Iht'  csdilitiundl  Im.kI.  j 
\2]  Su]);)nrl.s  shnuhl  h-'  s{)i>^ui  lo  disfrihuU'  1h,h1  oxtT  (hf  | 
floor. 

ri|  iMjot  i) locks  shiHi  1(1  he  iirniK  .tnchoird  .iijaiiis"  diu 

14)  Ta^lint^s  slvoultl  h<»  nsod     uuitlc  nuitt'i  ial. 
Q:  What  |)r(?f:aulioii.s  sh(i'ild  .bo  lihsorvod  whori  cr.iiios  <iro 

A:     (1 1  (a-an(;  should  l)o  lisiMl  on  solid.  lo\  (d  .uroMtid. 
K(juipmont  shouh!  novtM-  ht?  o\  orl(Ki(lo(i. 
(:^|  Proper  si'jnallin;ii  sysloin  should  Ix?  ostaldishod. 
Q:  WhaJ  othor  ^LMMKjra!  saloty  considorations  shouhl  ho  ,uivon 

Mj  r(^ni()val  o\  sto(d? 
A:    1 1 1  \V(Jrkni(;n  should  not  ix?  p(M'niitl(;d  to  rid(?  !ho  load. 

[2]  (}as  cyliniiors.  usod  i'or  cuttinj^  optjrations,  should  ho 
pla*:(Ml  in  boats  or  cratos  \vh(;n  handh^d  h\  crano  or 
derrick, 

\'^]  Struotural  columns  or  hoani.s  should  not  Ix?  undor  an\ 
stress  other  than  their  ou  n  woi^ht, 

0,  Vivi)  Pro  I  (KM  ion 

Q:  What  should  ho  do  no  with  existing  slandpipo  sys;<»ms  (o  aid 

the  local  firo  deparlniont? 
A:    (1|  Sys*onts  should  ho  rnainlainod  in  opiirahlo  conihlion. 
(21  StiLndpipii  risfirs  should      cappod  ahovo  tho  outl(?t  on 
tho  floor  immodiatoly  l)(do\v  \hr.  floor  l)oin«  dtMnoU 
ished, 

{'A]  ConntiCtions  should  ho  markrul  hy  a.  suitai)l(i  mo(al 
sign  and  a  rod  lijzht  a(  night. 
Q:  How  should  existing  sprinkl(;r  syst(jms  ha  treated? 
A:  Systems  with  ;4iam(?su  hos(i  connections  shrnild  have  risers 
capped  immediately  holou  die  floor  btnng  deniolish(ul. 

10.  Mechanical  Dfimolilion 

Q:  What  are  some  of  ihe  prtjcaulions  thai  should  -con- 
sidered when  demolition  is  perhjrnKid  hy  a  j)Ovver  shoved, 
demolition  hall,  or  other  mechanical  devic(j? 

A:    (1)  Building  shoukl  not  exceed  80  ft,  in  height. 

(2)  An  area  of  at  least  one  and  one-half  limes  the  height 
should  1)0  hf^.rricaded  off  hciyond  the  perimcMer  walls. 

(3)  Only  those  engaged  in  actual  demolilion  should  hr. 
permitted  on  the  job  site;  when  mechanical  thnice  is 
used  for  wrecking,  W(jrkmen  should  not  be  allowed  to 
enter  the  building  being  demolished. 

(4)  Wh(jre  a  swinging  weight  is  used.  th(J  supporting  cabh^s 
should  be  of  such  length,  or  so  restrained  thai  (he 
vveighl  cennot  strike  ai^ainsl  any  structure  other  than 
the  one  being  demolished, 

(5)  Two  or  more  separate  slings  should  b()  used  to  attach 
the  weight  onto  ihe  crane  hook. 

11.  Personal  Protective  Clothing  and  E(^uipment 

Q:  When  shoukl  safely  goggles  be  worn? 
A:  When  flying  chips  and  dust  particles  exist. 
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TIME 


LESSON  OUTLINE 


AiDS 


A:  1  Lii  <l  h.itN.  lvM  \  \  -olrd  -cil^-';.  -h- 't-.    nd  -'i i \i  :^ j. •  ji- . 
Q:  \\'h»-n  is  i ;  lit '(.f>s,ii  \  it  i  i: s» '  h  : < -  li p.i-,  m-  --.it  t'!\  1 1»  '1  ' 
A:  W'hilr  uorkinu  i»n  .^Inpinu  pkiN.  ikhimw  l.-ti'^.'-.  t.i  sK''i";'>;i 
1  r.mws. 

I  Q:  \\'h<it  pinir(Jitin  sliMiiLi  hi'  ciilm'tL-ii  ii(tni  Lillm-j  m!>i.'(.!v' 

A :  SiK.ii  <i  r»  :iis  slu  1  ul  <  1  1m  '      n  if  ..it  i«  m  i  oil.  u  n  L  'xs  \  \]»^  1 1  *  h  » ■  ,i :  n  r. ,  ■ 

is  iiil.ict  .111(1  .ill  \-fili(..il  itju'niivjs  .lit'  .'iH.lii^f.i  wi'h  siili- 

st.inliiil  phi  nkiiiL!. 
Q:  W'h.il  kiiui  ul  s(,,ij  IDiiiinL!  's  rrciiniini-niLMl  \ni  « i< •  nii il  ish ii^j 

u.ills:' 
A:  Sri!  supporlin.u. 

Q:  W'h.il  tir<*  ihc  (hin.iit'rs      .illow  ino  itt.iUtLiI  lo  .ificumnl df f 

nn  ii  rioor 
A:    I  ]  I  II  nii.iihl  fu  rrluiid  llir  lloor. 

(^lUist'S  ptxir  liousrktM'pin^j  iind  nnnciirssiHA  ni.ilcridl 

handlin.u. 
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QUIZ  ON 
DEMOLITION 


True-False: 

I'.xi-^lini:  s!.in(]m{M'.s  un<i  spijnkh'i  s>s!<*ins  should  })♦•  (.t!in{ ;t'ni()\r'il  h^'lnit-  (h'Hiolilinn 

Xi.itrri.jl  <;[i!j}i's  shniilti      tMK.losi'd  il  ,ii  .{li'^ii'  ol  niMi-*'  l  h.iii  4:>  to  hoi-i  'Mnhil. 

4.  W.ill  s«'(:!i(ir/s  shinilii  !m*  .lUnw  rd  to  l;dl  .IS  sini^lr  ni.iss*'s  lo  spfod  up  the  job. 

~).  Lilcliiifs  or  Sid  ♦dx  bolls  should  lu^  w oi  f^  \\  hen  workinu  on  siojiin.u  rofjjs  (U'  narvnu  lod^^rs. 

Multiple  Choice: 

H.  1  i.nd  ti.its  sln)ul(i  he  w oi  n : 

(.1 1  W'lu.'ii  Ihoro  is  mnii^  I  ban  one  Icvtd  Id  bcdiMntilishiMl. 

Al  .ill  lirnrs. 
(cl   li  walls  ar(^  of  brick  ny  niasoruA'. 
(d|  ( )nly  wb.on  u orkinj^  wiUiin  lh(j  buildin^j. 

7.  ()n«:  precaution  to  obs(jr\c  in  protijclinj^  adjacent  properties  is: 

(a  I  Make;  snrt;  lh(!Se  pr<ip(;rties  \m\vv.  ^ood  fire  protection  systems. 
(1))  I^tit  ti  watchman  on  the  job. 

Ic)   Hrace  or*  slujre  party  walls  imtil  [)(Jrman(;ntly  restf)r(;(i. 
(d|  looted  adjaCtuit  roofs  if  hi^btu*  than  (hmiolition  work. 

Demolition  balls  shnuhl  not  be  used  w  btm: 
(a  1  Ihiildin*^  is  of  firiijjroof  construction. 

(b)  AdjaccMil  strnclnres  arci  o\  (ir  ll)'awa\  . 

(c)  Iiiiil{linj4  to  he  d(»mobsh(^d  is  over  8lf*  hi^b. 

(d)  Si(b;walk  sheds  art?  not  retjuired . 

U.  'VUi)  projxjr  (h/molition  proccMlurij  is  to: 

(a  I  Sbui  off  all  j^as  and  ?)l(K:;;i{:ity  at  the  (nitscM. 

(1)|  Strip  all  lalh  and  pbist(?r  throughout  th(i  building. 

fc|  \bik(i  sur(?  work  on  nppor  floors  is  conipb-ttid  btifort?  an\'  supj)ortin^  mcmibfirs  art?  dis- 

turbtjd. 
((1|  All  of  .il)ov('. 

10.  One  oi  the  safe.'  procedure's  t*)  obstirve  in  rfmiovin^  structural  sl(Mil  is: 
(a )  To  use  heavy  pUinkin^i  under  tierri::k  supports  to  spread  tlie  lead. 
(b|  Permit  lh(;  sieel  to  dr(^p. 

{(:)  I'^or^el  about  crant?  sii^nals  as  th(iy  do  not  apply  in  demolition  work. 

(d)   To  p()rmit  riding  the  load  to  insure  proper  pla.Cfunent  of       sloel  member. 
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ANSWERS  TO  QUIZ  ON 
DEMOLITION 

1.  Fiilso. 

•1.  Fiilso. 

:\.  TriH). 

4.  I''iils(i. 

().  1). 

7.  c. 

H.  c. 

fj.  (1. 

II).  a. 
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INSTRUCTOR'S  LESSON  PLAN 


OPTIONAL  LESSON 

HAND  TOOLS 

POWER  TOOLS 

POWDER  ACTUATED  TOOLS 

OBJECTIVES:  To  di.scu.ss  thi;  hazarcLs  invoK'ijd  and  .sal'(;ty  praclici!'.  i  iki-,,,  •  iIk;  usi;  oI'  v'arious  l\  |)(!s  of 
tools  in  common  use. 

TEXT:  ACC's  Manual  oT  Accidunt  ProviMition  in  C^onstniclion  (l  land  Tools.  Power  Tools.  Powdor  Aclii- 
at(!(l  Tools), 


TIME 

Ai 

INTRODUCTION 

So  mcin\'  t\'pos  (il  Uuils  iwc  in  siUih  (.'ommon  us(i  todux'  Ihnt  thorci  is  i\ 

t(}n(l(jn(iv  tci  iiccept  their  ustj  iincl  assumo  thiU  ovorv'ono  knows  iiow  lo  us(j 

them  proptM'lv  and  salolv.  Acc'idont  rcjcords  prov'c  thai  this  is  ntit  ncMUjs- 

sarilv  triin,  and  this  (hU lintj,  or  those*  portions  of  it  appli(jahl()  to  th(^  hKuil 

situntioriv  can  l)o  usod  hv  Iho  instructor  insl(?ad  of  or  lo  snj)|)hjmont  olhcji 

scheduled  topics. 

Cjitc  f^\arnnlps  Irfim  iif^fsfinal  f^vopripnco  if  nossihlp  nr  ask  pnnin  tfi 

tell  about  atxiclents  involvMn^  tools  from  thtdr  own  experi(Mi(.'(i.  Cit(i  ac- 

cident records  to  show  n  urn  her  of  cases  of  this  type. 

DEVELOPMENT 

1.  Hand  Tools 

Q*  What  are  some  of  the  important  points  to  consithjr  in  th(i 

care  of  tools?  Why  is  each  importa nt? 

A:    (1)  Clean. 

* 

(2)  Sharpened. 

(3)  Storage. 

f  4 1   R  p  nn  i  rs 

11  *   In  1 !  si  n  o  n  ;i  n  f  1  t    n  1  <i  <in  f  p  1  \ '   \m  nut  n  rp  «  n  m     k        n  n  i  n  t «  \  a  ra 

\^  •    111    Lioiiii^  lidllCl   IWUlo  Dcii01\  (   VV  11(11  cllC>  oLIlllo   I\.L.\    IJlJllllo   lU  lt:;~ 

m  p  m  h  p  r 

A:    (1)  Right  tool  for  job.  (Why?) 

(2)  Electrical  shock. 

(3)  Explosive  or  flammable  materials. 

(4)  Chisels  and  punches. 

(5)  Hatchets,  axes. 

(6)  Saws. 

(7)  Other, 

2.  Power  Tools 

Q:  What  are  some  key  points  that,  if  followed,  would  prob- 

ably prevent  most  power  tool  accidents?  (Discuss  why  ea(di 

is  important.) 

A:    (1)  Good  housekeeping  and  storage  of  tools. 

(2)  Systematic  maintenance  (testing,  repair). 

(3)  Proper  guards  provided  and  used. 

(4)  Personal  protective  equipment  worn  for  the  job  and 

tool  being  used. 

(5)  Only  trained  and  authorized  personnel- permitted  to 

use  power  tools. 

Q:  What  should  you  check  for  when  using  electrical  tools? 

A:    (1)  Grounded,  unless  insulated  case. 

(2)  Electric  cables  and  extension  cords  In  good  condition. 

(3)  Wet  areas. 

TIME 


LESSON  OUTLINE 


AIDS 


Q:  W'hiit         sonn!  jircciiulions  In  take  wIumi  ii.sin.u  ,ii<i-'i^>linr- 
{)()wor»Ml  tools 


[2]  SU)ra;j(»  of  luol  in  n[)|)rov(Ml  conUiiiUM's. 
(:^|  l'uiilin.u  practictjs, 
Q:  l^{)\v(M'  saws  aro  rcjsponsi huj  {'or  tnorc  s(»rimis  injuri(is  i'  m 
most  ()th(M'  ty|)(»s.  What  aro  soiiu?  oi  lh(!  iinpfirtant  vulr.s  lo 
rom(M"nl){M'  in  usin^  ouch  of  [hn  {ollow  iiiij  t\  p(?s':' 
A:    (1)  Portahh;  hand  saws. 

[2]  Tahlo  (jr  hcjnch  saws. 
Q:  What  other  t\p(js  of  powor  tools  arij  in  nso  on  your  joh? 
What  hav(j  you  hiarniid  from  ohscirxation  that  might  h<ilp 
oth(M'  siip(;r\'isors  a\'oi(l  stirious  a(;(:i(l(;n  tsV 
A:  Discuss  oxamplos  from  tht?  nxpuritincc;  of  group. 


Q:  What  art)  the  safoty  foatur(»s  thai  should  hr.  (ixaniitUMi  about 
the  o(iui[)ment  and  its  operator?  (Dcivehjp  [he  (h)tails  of 
eacdi.) 

A:    (1)  Trained  and  (|ualifie(l  optM'ator,  C(irtifi(i(l  hy  compcj- 
tent  S(Hn"ce. 

(2)  Op(irator  and  helpers  vv(iar  fact?  and  (lyo  prottiction  as 
netided. 

[[\]  Cheek  for  defeetive  or  malfunctioning  tools. 

(4)  Guard  or  jig  is  provided  t(j  confine  flying  particles  and 
tool  is  incapable  of  being  fired  without  it. 

(5)  Tool  operates  only  when  there  is  a  pr(jssure  against  it. 
((i)  Tool  won't  operate  if  there  is  too  much  lilt  of  hearing 

snrface. 

(7)  Tool  will  fire  only  when  it  is  in  correct  position. 

(8)  Tool  fires  by  two  separate  and  distinct  operations. 


Q:  What  should  be  checked  before  and  during  firing  opera- 
tion? (Develop  safely  haxards  of  each.) 
A:    (1)  Use  only  fasteners  and  powder  loads  recommencl(Ml 
Ijy  the  manufacturer. 
12)  Test  tools  before  each  use. 

(3)  Check  material  at  which  firing  is  directed. 

(4)  Do  not  drive  loo  close  lo  edge  of  material, 

(5)  Studs  may  go  completely  through  the  material. 
((^)  Explosive  or  flammable  atmosphere. 

(7)  Knowledge  of  corrective  action  retiuired  when  tool 
misfires  or  jams. 

(8)  Load  tool  only  when  ready  lo  use. 

(9)  Proper  hanv'rling  of  tool, 

.  (10)  Keep  tools  locked  up  to  prevent  unauthorized  pos- 


A:    ( 1 )  AdoonatiJ  ventilation. 


Powder  Actuattul  'I'ools 

a,  OpiM'ator  and  (Miuipnuint 


1).  Use 


session. 
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QUIZ  ON 

HAND  TOOLS,  POWER  TOOLS,  POWDER  ACTUATfiD  TOOLS 


Tr  tie-False: 


Sharp  lools  nr(}  al\vn\s  (liin^tM'oiu.,  biil  iwn  hiss  likfilv  lo  cinist'culs  Ihan  il'  dull. 


\\'h(Mi  iisin^  a  (:hi.s(;l.  always  kv.op  your  (^yos  on  thn  hoad 


l)tiina^(Ml  or  worn  tools  should  ho  rt^turnod  to  il^ 
coniplishcjd  on  [hr.  job. 


islactory  r(?pairs  Ciuinot  ac- 


4.  h]l<M:tri(:  pou'ei*  lools  niiod  nol  hi)  ^roundi^d  if  you  ar(j  workin.u  in  dry  ar(ias. 
f).         sandors  can  crciaUj  (?xplosivo  dusl« 
Multiple  Choice: 

{).  Which  of  I  h(j  lollowinj^  art;  iniporlant  in  usin^  any  powtjr  tools: 
(a )  K(;(;p  tools  ncath'  stored  \vh{;n  not  i n  us(l 
(1))  (M(ian  and  inspect  tools  regularly. 

(c)  Mak(i  surt;  guards  arc  in  place*. 

(d)  Wear  protecliviJ  clothing*  as  r(M|uir(?d. 
((?)  All  ol'  lh(;  above. 

7.  VVh(Mi  iisin^  gasoline  (mj^inc-drivcMi  tools,  all  oi'  the  iollowi n^  should  be  ()bs(irv(Kl  except: 

(a)  Make  sure  venlilalion  is  adotjualt;. 

(h)  Keep  fuel  inlJ.L.  approved  safely  cans. 

(c)  To  save  fuel,  idle  down  engine  while  refueling. 

(d)  Check  all  operators  to  make  sure  they  are  expc;ri(inc(Hl. 

8.  When  operating  table  or  bench  saws: 

(a)  Remove  guards  when  cutting  long  boards. 

(b)  Cl(*an  up  work  area  at  the  end  of  each  clay. 

(c)  Us(Mnetal  pusher  slick  when  culling  short  stock. 

(d)  When  culling  warped  slock,  set  blade  at  full  height, 
((i)  Provide  lock  on  switch  to  prevent  unauthorized  use. 

9.  A  powder  actuated  tool  is  considered  to  he  the  Low^  Velocity  Piston  type  if: 

(a)  Thi)  slud  will  nol  leave  the  muzzle  of  the  gun. 

(b)  Idle  muzzle  velocity  of  stud  is  not  enough  to  cause  injury. 

(c)  Thii  muzzle  velocity  at  0'/:  feel  does  not  exceed  300  fl./second. 

(d)  Only  the  lowest  three  power  level  loads  are  usecL 

10.  When  using  powder  actuated  tools,  which  of  the  following  safety  rules  should  be  observed: 

(a)  All  operators  should  have  card  or  certificate  showing  training  by  competent  .source. 

(b)  Tools  should  be  loaded  only  when  ready  for  actual  use. 

(c)  When  firing,  hold  tool  firmly  against  and  perpendicular  to  work, 
(cl)  Use  only  loads  and  studs  designed  for  the  tool  being  used. 

(e)  All  of  above. 
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ANSWERS  TO  QUIZ  ON 

HAND  TOOLS.  POWER  TOOLS,  POWDER  ACTUATED  TOOLS 

1.  TriKj. 

2.  Falscj. 
:\,  TriKi. 

4.  False. 

5.  TriKi. 
().  (J. 

7.  c. 
8. 

9.  c:. 
H).  (J. 
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Safety 


Construction  Safety  Motion  Picture 
And 

Slide  Film,  and  other  Safety  Visual 
Materials. 


EMC  2-^21 


CONSTRUCTION  SAFETY  MOTION  PICTURE  AND  SLIDE  FILMS 
AND  OTHER  SAFETY  VISUAL  MATERIALS 

GENERAL  CONSTRUCTION 

TIIH  IiWM'lR  MiXlJ  ()!•'  MII/I'OX  WI 1  Il'MT  -  IBmin,  s()iin(L  19  niin.  Xlilu^n  \Vhin\  is  a  <;oiilrM(:l() 

who  thinks  he  hns  ubichMl  1)\  all  ihr.  nihis  of  saldly.  In  an  imaginary  court  scoik*  his  conscioncr  is  pittnl 
against  a  jur\"  comprised  o{  his  co-conlraclors  and  his  ow  n  workiiion. 

See  Code  7 

'rill':  RKTURN  OI-  Mll/rOX  \VI  IITTV  -  llimm,  sound,  color,  18  min,  Milton  Whilty  rolurns  lo  tln^  scrom 
with  a  new  safoty  jjrohhMii:  An  opinionalod  {'ortMiian  who  thinks  ho  knows  all  tlic  answcMS.  1  lo  does.  (:NC(!|)t 
for  ono  — and  that  is  how  to  pr()v(Mit  accidtnits.  Only  when  tra^tuK  slriki^s  docs  ho  r{)ali/(»  that  "an  onnco  ol 
pr(3V(Miti()n  is  worth  a  pound  of  euro." 

See  Code  7 

MO  hAUGIllN(]  MATTHK  -  Himm,  sound,  B^tVV,  in  niin.  (j(Mioral  discussion  of  (alls  in  induslrx .  Oul linos 
provontion  of  falls  involving  vohiclos,  iaddiMs.  and  scaffolds.  iIkmi  points  oul  inisc(dlan(H)Us  fall  ha/.ards. 

See  Code  3 

GOOD  I10US1':KHKPIN(;-I'0R  MKN  OMLY-  Uimm.  sound,  color.  i:{  min.  Dcisi^nod  for  shcjwino  Ui  supcu'- 
visor  groups  on  consti'ucti on  oj)orations. 

See  Code  11 

BLASTING  VlBRA'PIONS-GAUSlvS  AN13  KFKKCTS  -  Himm.  sound,  color,  2i]  miu.  Tho  film  (iN|)lains  th(; 
n(;cossity  of  usxn^  oxj)losivos  in  construction  work,  tht!  saf(?ty  |)r(;cautions  (j\(jrcisod,  and  iIkmi  (l(?scril)(}s  tin; 
thoory  of  vihrations  and  Ihoir  (jffocts. 

See  Code  12 

ROPES  OV  STEHL  -  Kimm.  sound,  color,  34  min.  This  is  a  film  al)f)Ut  wivr.  ropcj  — liow  it  is  mado,  what  it 
does,  whero  it's  used,  Tho  film  points  out  how  the  ultimate  uso  of  tho  vvirt)  ro|)o  dotorniin()s  Iho  numh(M\ 
sizo,  and  arran^qmont  of  vvirtis  and  strands. 

See  Code  13 

BLASTING  CAPS  -  16mm,  sound,  color  or  B&VV,  15  min.  Warning  to  |)ul)lic.  os|)ocially  childr(m,  of  tlu) 
dangers.  Shows  appoaranctJ  and  how  and  when  used. 

See  Code  14 

CRANE  OPERATIONS:  SAFETY  PRECAUTIONS  -  Himm,  sound,  B^vVV.  14  min,  Safo  j^rocoduros  and  rulos 
in  mohile  crane  operation. 

See  Code  15 

CONSTRUCTION  CAN  BE  SAFE  -  16mm.  sound,  B&W,  20  min.  Changing  conditions  on  huildin,u  con- 
struction; follow^s  a  superintondont  around  a  job  pointing  out  unsafe  conditions  and  praclic(NS  and  cor- 
rective action. 

See  Code  3 

CONSTRUCTION  EQUIPMENT  SAFETY  -  IGmm,  sound,  B^vVV,  20  min.  Causes  of  most  accidents  in  th()  uso 
of  heavy  construction  equipment  such  as  dozers,  cranes,  tractors,  shovels,  etc. 

See  Code  15 

BANDAGE  BAIT  -  16mm,  sound,  B&W,  12  min.  Entertaining  comedy  showing  unsafe  practices  when  using 
hand  tools  and  when  working  on  scaffolding,  ladders,  on  a  loading  dock,  and  in  a  garage. 

See  Code  1 

KNOWING'S  NOT  ENOUGH  -  16mm,  sound,  color,  28  min,  A  new  safelv  program  is  presented  to  a  group 
of  em  pi  oyees,  based  on  the  theme  of  the  four  IMPS    Improvising,  Impunity,  Impatience,  and  Impulsive, 

See  Code  17 

FALLS  -  16mm,  sound,  B&W,  5  min.  Advises  workers  to  watch  their  step,  keep  floors  clean,  and  report  dan- 
ger spots  immediately.  (Accidents  Don't  Mappen  Series,) 

See  Code  3 

CHAIN  REACTION  -  16mm,  sound,  color  and  B&W,  20  min.  Dramatized  eight  hasic  rules  for  safe  handling 
of  loads  with  chain  slings.  Shows  how  to  avoid  overload  conditions  and  to  prevent  early  wear.  Proper  pro- 
cedures for  storage,  inspection,  and  maintenance  of  chain  slings  is  explained. 

See  Code  1 

Er|c 


SAI-'I-rrV  I-:VKRV\VHI':RK  .  AU.  'IHK  TIMM-  IHmm,  sound  oloiM^amin.  A  (:()m})l(Mcl\  iiiit'uiMifd,  wril 
hiilancjMl  sahMy  cnmjiai^n  j)laninMl  around  an  oasily  idontiluM:  s\nil)()l  and  (uisiU  r(M'UMiil)iu<'d  duMiuv  K«»- 
call  mahM'ials  (posttjrs.  sticktjrs,  hanntu  s.  l(Nifl(;ls.  <!h;.| . 

Seo  Co(l(i  19 

SHOP  SAl-i-yi'V  -  Kimm.  sound.  H^vVV.  28  min.  Discusstjs  IIk;  causes  and  i)r(;v(Mili<)n  of  accidrnls.  <uid  sa((M\ 
vu\i)s  svhich  ai)j)ly  to  arc  and  ^as  wedding,  hoislin^  nuMliods,  workin.u  uidi  macliintuA-  and  on  (!n.uin«'s.  use  of 
tools,  lifting  and  j)ushinu  h(»avy  ohjijcts.  and  handling  of  ^usolino. 

See  Code  20 

llKill-I.OVV  HID  -  Uinim,  sound,  color,  ZH  niin,  To  ini|)ross  contractoi's  with  tlni  kno\vl(;(l>.!(!  that  insurance 
costs  can  d(M(M'minc  the  diffcjrcMicc?  hol\V(MMi  the;  hi^h  and  low  hid.  An  (;x|)lanaJion  of  how  \hc  functional 
saf(;ty  j)ro^ram  uliniinatos  ncMjdhiss  accidcjots  and  rtii'locts  in  lower  insuranct;  costs. 

Seo  Code  21 

LIBERTY  -  Uimm,  BikW,  silent,  20  min.  Laurel  and  Hardy  ^(it  into  their  usual  difficndtios.  and  S(!ek  refuse!  on 
a  huildin^  under  construction,  with  only  th(?  sfetd  girders  hetW(UMi  tlieni  and  th(i  ,uround.  A  lot  of  (Excite- 
ment as  they  niak(j  thoir  way  alon^  the  ^irdtjrs  whihj  hvAn^  jjursufid. 

See  Code  1 

PIPING  SAFETY  -  Ifimm.  sound,  color,  'M)  min.  This  film  was  mad(j  for  the  construction  in(luslr\ .  hut  is  aj)- 
jilicahle  lo  just  ahout  every  |)lant  safety  jjro^ram.  Covors  such  items  as  ladders  and  scaffolding,  hand  tools, 
power  tools,  j)rot(j(:ti ve  e(|ui[im (int,  etc. 

See  Code  1 

TO  FALL  OR  NOT  TO  FALL  -  IBmm,  sound,  color,  10  min.  An  aniniat(ul  carto(;n  sliowin^  th(i  princijial 
causes  of  falls.  Has  a  se^^ment  on  ladders  and  scaffolding. 

-  See  Code  1 

0XYACETYL!:;NE  cutting  -  16mm,  sound,  color,  12  niin.  An  instructional  film,  M^vin^  a  st(j|)dn'-st(jp 
demonstration  that  emphasizes  the  why,  as  well  as  the  how,  in  the  projier  use  of  oxya(:(;tyl(ine  cutting 
equi|iment. 

See  Code  1 

BRAIN  BEATS  BRAWN  -  35mm  slides,  B&W,  20  min.  Teaches  foremen  the  host  material  handling  jiracticcjs 
so  they,  in  turn,  will  be  able  to  instruct  their  workers. 

See  Code  3 

CALL  'EM  ON  THE  CARPET  -  16mm,  sound,  B&W,  12  min.  Carrying  handling  of  feelings  further,  this  film 
covers  the  tricky  subject  of  correcting  faults  without  incurring  ill  will. 

See  Code  3 

DECIDE  TO  BE  SAFE  -  16mm,  sound.  Proves  safety  comes  with  decision.  We  must  decide  to  he  safe  and 
begin  to  build  up  a  bank  of  safety  knowledge,  so  we  will  know  what  to  do  in  any  situation. 

See  Code  3 

EVERYBODY'S  DIFFERENT  (Human  Factor  Series)  -  16mm,  sound,  B&W,  15  min.  Shows  supervisors  how 
to  make  allowances  for  individual  differences~how  to  handle  the  tough  guy,  the  show-off.  the  loucUmoulh. 
the  day  dreamer,  and  the  practical  joker. 

See  Code  3 

WHAT'S  YOUR  SAFETY  LQ.?  -  16mm,  sound,  B&W,  15  min.  Deals  with  off-the-job  safety.  Illustrates  safety 
in  home,  traffic,  and  recreation.  Makes  use  of  audience  participation  by  means  of  c;|u  est  ion-answer  jnc- 
tures. 

See  Code  3 

LOOK  UP  AND  LIVE  -  16mm,  sound,  color,  10  min.  A  very  good  general  treatment  of  safety  around  power 
lines.  The  film  is  suitable  for  a  great  variety  of  industrial  locations,  covering  precautions  to  be  taken  to 
keep  crane  booms  out  of  lines,  TV  antennas,  pipes  and  well  drilling  rigs,  me(al  kite  or  model  airplanes,  etc. 

See  Code  3 

OPERATING  HEAVY  DUTY  TRUCKS  SAFELY  M6mm,  sound,  BiC-W,  12  min.  Covers  hazards  in  operating 
heavy  duty  trucks  over  roadways,  on  the  dump,  towing,  and  in  other  phases  of  their  use.  Designed  princi- 
pally to  point  out  the  practices  necessary  to  prevent  the  most  serious  accidents,  but  also  discusses  unsafe 
practices  that  result  in  minor  damage. 

See  Code  3 


'I'l  ll-  l)AX(iKK()l  'S  PLA^'r,l<()l  'Xn  -  KMum.  sound,  color.  2\)  min.  Shows  \ho.  ddii^iM-  oi  possiliK*  accidonis 
to  childrtrn  wIkmi  phiyin^  on  .iconslnicliori  silo.  Primarily  lor  tdoni(MUar\  scdiool  a^t>  1(?\  ol. 

See  Code  7 

Till']  SdKllM'l  -  Kinnn.  soiuid.  color.  min.  Tliirly  ininuhis  ol'  livoly  .slapstick  (Mihwtainmoiil  when  Husl(»r 
K«falon  -in  his  lasi  iilni  -  visits  a  johsito  as  a  ntwvspaprir  r(jport()i'  to  dO  a  slory  on  constructitm  saiot\. 

See  Coxflo  7 

l)AX(iMK  Ai.i\'M  -  lOnini.  sound,  color.  20  min.  Shows  possihh*  dan,uor  invoK  tul  in  idoctritial  constructitui 
and  how  to  avoid  oloctrical  accidents  on  the  johsito. 

Ml  MMllXr.  '•  Al'l'l'l'V     'Minm,  sound,  cidor.  14  min.  S(;(!  th(J  .story  oi'  a  miissL\'(?  or^ani/alion  cpiiotly 

\'.      ,,,  .lie     ,  scJMKJs,  h)  n;  ,iK-   our  ov<  ryday  work  and  pla\'  acti\'iti(\s  (hine')r-i'r(U)  dirou^h  hiiill-in 

.sai"ol\  1  Oaluros. 

See  Code  23 

HMl'OKJ^^  TllK  BhAST-  Hunni,  sound,  color..  10  min.  This  film  f  Mllintis  i  amorous  sal^My  rnl(}s  and  sU).i^os- 
lions  concornmjLi  ihi)  .stora,ui\  '^*ansporting.  and  u.so  oi'  comnuirciai  >ii;_ih  ox[  iosi\  (is. 

See  Code  25 

COXS'THlJCyriOX  CRMVV  IM.AXi\U\'(]  -  .inmm,  sound,  B^VV,  29  :  in.  Scjhi  lions  lo  lypiccd  construction  proh- 
huus,  showing  ho-    niaxinuun  sal'cMv  and  ^diicicmcy  ar(i  ohlainod  r,  [irou;Lih  p  opor  plannin»». 

See  Code  28 

HIGHWAY  CONSTRUCTION 

'I'lIK  LAST  Vlll.K  -  Uiuim.  sound,  color.  22  min.  C^omparcis  waU  lo  (i(}aih  chanih'or  with  approach  to  ac- 
cidontal  doalh  on  hi^hwav .  Dciahs  wi:h  saicity  procaulions  '  ..t)ssary  on  hi^hvvin'  conslni' .lion;  vva.rnin^ 
sij^ns,  safoly  ti(;vicos,  etc..  help  pr(jvonl  accidfUils,  hut  all  iwc  (h  uondonl  on  motorists'  ohscirvancci. 

See  Code  24 

AN  OU'rsiDh:  I.OOK  '  lOmm,  sound,  color  or  B^;:VV,  25  min.  Stros.^f-  liazards  and  c()nlrt)Ls  impK)rlant  lo  roarl 
conslriiclion  optjrali ons. 

See  Code  21 

CRAWIdilR  TRACTOR  SAFETY  PRESKXTA^'ION  FOR  OPER  \T1NG  ANMO  M  \INTENANCE  PER- 
SONNEL -  :i5mm,  slid(js,  color,  20  min.  This  presentation  was  doi  ^dopcid  to  mecil  -lie  incrciasin^  demand 
for  visual  operator  safoty  training  aids  tailored  for  ^roup  instructi<  ai.  Thtj  slichis  ^r;iphicalK  d(ipict  hasic 
messages  csscmlial  lo  safe  crawler  tractor  opf^ration. 

See  Code  8 

THE  ROAUBUILDERS  -  10mm,  sound,  color,  20  min.  A  total  of  2~*  points  helps  to  make  iho  viewer  con- 
scious of  the  need  to  work  safcdy  during  all  roadhuilding  operations.  The  motorist  is  made  aware  of  his  re- 
sponsihilily  for  his  own  safety  and  others  when  travelling  through  a  corslruction  /one.  He  is  also  made 
awar(;  of  the  need  to  obey  a  flagman's  signals. 

SGeCode? 

THE  OPEN  ROAD  -  IBmm,  sound,  color,  32  min.  Illustrates  the  many  usc.^  i(  s\()c\  \v  ^nodcjrn  highway  con- 
struction. Steel  is  shown  as  the  supporting  element  in  bridges  and  overp  -sses.  it  is  imbochhid  in  various 
forms  in  the  pavement  for  greater  strength  and  durahility.  In  safety  d()vic(.v'-  such  as  L'uard  rails  and  fencing, 
steel  protects  life  and  property. 

See  Code  13 


^  BUILDING  CONSTRUCTION 

LADDERS,  SCAFFOLDS  AND  FLOOR  OPENINGS  -  16mm,  sound,  color,  9  min.  This  film  shows  the 
proper  construction  of  ladders,  scaffolds,  and  >2uards  for  floor  openings,  and  gives  suggestions  for  their 
use  and  maintenance. 

See  Code  25 

IF  YOU  TOOK  YOUR  FAMILY  TO  WORK  AITH  YOU-I61:  sound.  co:or,  9  min.  This  ilhistrates  the 
working  clay  of  a  buildini^^  construe- ion  .vorker.  It  demonstrates  v  drama  lie -wvay  what  would  happen  to  a 
worker's  attitude  if  his  family  vvert     etching  him. 

See  Code  7 
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nA\'(;Kk-K(J()i'l.;RS  AT  WORK  -  IHmm,  snuml,  color,  '2\)  niin.  '["his  lilm  (h^picls  chMrlv  \\w  h.i/.irtis  m- 
conn t(?r 0(1  in  rool in^  operations  and  liou  sinijiK  tlni\  ma\  bo  <i\  (a(lo(l. 

Soo  Code  3 

SKYMXMS  -  IHmai,  scjund.  f:olor,  liH  min.  '\  hc  story  of  structural  stool:  Hnihh'rs  wore  set  lr('(^  to  ract*  |()r  liir 
sk\'  wlion  tho'v  ^av(j  up  i)ilin,u  stone  on  ston(j  and  ho^an  to  oroc!  hnildj,      \       I  ranio.s  of  stru<:tnral 

See  Code  13 

V\r.\      A\'P  I'  AUTIIUIIAKH  -  Uinim.  sound,  ctdor,  liH  min,  V\'liat  CiUisos  an  cartlKiuake :'  And  liou 
-i.sniic  I.       v  inoasur(MlV  Why  do  sookj  buildings  cidlapscj  during  an  (Jarthtpiakc*  while  others  stand 

See  Code  13 

W  ATCH  YOI  H  sTh;i>-  Pimm,  sound.  U^^W,  ]2  min.  Hxplainsand  iHuslratt^s  sa(et\  in  the  huildii.^  induslrx 
A  ^(MKjral  itv»'!  -si  iilm  suitahhHor  (Mnj)lo\ (Mi  or  sui)(u  vis()r. 

See  Code  26 

U^ATCll  V(  H  sTKI^  -  l(>mm.  sound.  H^v^W,  12  min,  A  vcvy  ^ood  British  lilm  showing  normal  haxards  in 
l)ui  din^  coiwr  Mon,  indudin^  UiUs  I'rotTTi  (dovations,  tr.Michin^.  hnis\  oi)()ralions,  scailold  us(;,  (Mc,  A  u(M1- 
(M'ijjl  int(»rosl    ' n    lUtabh?  for  (!mj)loy(M»  (M"  supcM'visor, 

See  Code  3 

COi\STRUC:TI(  *  \  CAX  I3H  SAFK  -  IHnini.  sound.  H&VV.  12  min.  This  film  produciul  In  \\m  n(^partment  of 
Industrial  Saietx  ieals  with  hazards  :oun  d  on  a  building  construction  job.  The  film  is  for  both  supervisors 
and  ()mj)loy<.es.  !  points  out  sp^icific  unsafe  act.s  and  etuiditions  and  scMiks  to  jirciscrihc;  corr(!(:tivo  mea- 
sures which  .^iioiiul  he  tiiken. 

See  Code  3 

CONSTRUC:  CAN  BH  SAFH??V  -  lUmm.  .sound,  color.  9  min.  This  is  a  salir(i  tY'alurin.u  clowns  of  th(^ 

I'londa  Slat(;  [    v,v(jrsity  (circus  as  they  \ry  to  construct  a  h()us(\ 

See  Code  3 

SOMETHINC  ;0NGRETE:-  K^mm,  sound,  color,  20  min.  Shows  the  nectjssarv  steeps  to  bo  taken  to  pr(>v(Mit 
such  an  acc— ,  n(  as  is  shr^wn~an  authentic  structural  collapse.  Thrtni^h  animation  we  learn  of  thc^ 
properties  of     ncreto,  and  Kdow  it  beha\  (;s. 

See  Code  7 

SAFE  AS  HfiJUSKS  -  16mm.  soun«l,  color,  22  min.  The  problems  of  a  home  buihhjr  whose  {)roduction  is  (hj- 
layed  by  acaidents  and  loss  oi  vital)  manpower. 

See  Code  7 

ROOFER'S  i^ITClI  -  16mm.  sound,  color,  20  min.  When  a  roofer  is  seriouslv  injured  bv  falling  through  a 
hole  in  the  nvol.  we  learn  how  such  an  accident  affects  not  only  the  injured  man.  but  his  family,  his  co- 
workers,  his  :  :)ss,  and  his  company. 

See  Code  7 

MEN  OF  IRON  -  16mm,  sound,  color,  22  min.  Film  covers  the  trainin^^  of  a  voun^  man  af;  a  construction 
worker- emp  asixing  safety  factors  involved  in  "on-site"  activities.  Also  describes  new  types  of  materials 
used  in  constructing  modern  buildings. 

See  Code  7 

THE  STORY  OF  S.)T.  -  35mm.  slides,  sound,  color,  27  min.  The  story  of  the  never-ending  search  for  a  bet- 
ter way  to  span  space  and  gain  shelter- traced  from  the  brush  roofs  of  prehistoric  man  to  toda\\s  steel 
joists.  ^  '  ' 

See  Code  6 

HEAVY  CONSTRUCTION 

THE   QUOT     -  16Jmm,  sound,  color.  26  min.  Dramatizes  accidents  that  occur  to  construction  equipment 
operators.  ^  ' 

See  Code  16 

BUILDING  T:-1  <^,0LDEN  GATE  BRIDGE  -  16mm,  sound,  color,  42  min.  This  picture  of  one  of  the  greatest 
engineering  acniwements  of  mir  time.  With  a  4,200  ft.  main  span,  the  Golden  Gate  Bridge  is  the  largest  and 
niost  spectacmar  .raspension  bridge  in  the  world.  Scenes  taken  in  one  of  Bethlehem  s  fabricating  shops 
show  the  bridge  socUons  in  prefabricated  form,  followed  by  illustrations  of  transporting  the  steel  work  to 
the  bridge  site. 

See  Code  13 


CI  IALM':\(;i':  at  CAKgriXI-:/  -  liimm.  sound,  1  .)us  Ihr  (Irsiun  .wul  .  ,    loti  <if  tht^ 

uni(jij(.'  ( >ar(jiii n<J/  Slrnil  I^i'idj^c  and  sair  pr.irlicrs  dI  iium     ii-      >;        Sh'cl  ( Ioimjmiu  , 

Sen  Code  13 

TIIK  (iAMlMiI*iRS  -  Kinini.  sound,  color.  2i)  niin.  S.iiV  ojunalion  ol  ho(i\-\  ('(juipmcnl  in  conslriiction  opora- 
tions.  Principally  for  viowin.y  I)\  consn'uclion  o(jui[)mon!  opnraltjrs  and  cotvstruclion  p^^sonntd, 

Sec  Code  24 

IJvSH  OI-  SAI'ICrV  Xi-yrs  IX  ilI-:A\  V  (:()XSTRl'(:'ri()X  -  Uinim.  sound,  color.  i:>  min.  shows  application 
ol"  siilt^ly  ntyls  to  lii^li  bridge  and  dam  construclion  on  Corps  ol"  i'lnj^inoiirs  projects  tind  structural  stool  work 
do  no  by  tht;  Corps  lor  otli(?rs. 

See  Code  21 

STKKb  SPANS  'I'llK  CUKSAPHAKl-:  -  lOmni.  sound,  color,  ;r  min.  l''(;aturinj»  six  dilloront  typos  of  hvid^i) 
s[)iins,  th(3  (]h(;sa;)()ako  i]a\'  Hrid^(j  is  ont;  ol  tlu;  notahh?  structures  of  tlu;  'rw(jnti(?th  Century.  This  film  ttdls 
th(3  slory  of  building  thai  bridge?.  Photography  has  rocortlod  tlu^  (MfMMion  of  each  of  the  principal  typos  of 
spans  to  show  lh(^  construclion  nKJthods  us(m1. 

See  Code  13 

STHHh  IN  C]ON(]RKTH  -  IHmm,  sound,  color,  .'^H  min.  This  film  discusses  many  of  th(^  Ifjchnical  aspects  of 
roinforcod  c()ncr(Jt(}.  A  laboratory  demonstration  shows  that  concrctci  proptuly  rcinforctnl  with  stiMd  has 
^rcal  rosirUancc  to  ItMisilo  and  comprehensiv  e  lorces.  The  film  discusses  ih.e  important  UKichanical  propcu- 
ties  of  reinforcing  bar  steel.  Oa^kin^  of  concrettJ.  bond  and  antdiora^ij  belw(ien  sttud  reinforcement  and 
concrete,  and  working  slre.ss(;s  for  rcdnforccid  cop.cr(»le  (hisign  are  shown. 

See  Code  13 

'IMIF^  ROLh  OK  iriRUMS  -  Kimm.  sound,  color,  20  min.  D(jals  with  (Mrth-movin^  (i(|Uipment.  Shows  that 
hitchhiking^  a  rid(;  on  su(di  (Ujuipnitint  is  bad  busintiss,  and  that  horseplay  and  inatt(Mition  are  other  major 
causes  of  accid(;nls  on  the  job.  It  contr  '  ,  iha  cartd'uHy  calcuhUtnl  odds  acctipted  by  thrill  act  p(?rform(jrs 
to  the  short  odds  brought,  on  h\  carob        ss  around  hea\'y  construction  machin(?ry. 

See  Code  1 

TALKING  ABOUT  TRENCI  liNG  -  Kimm,  sound,  color,  10  min.  The  shoring  of  trcmches  is  most  important  - 
until  shored  the  occupants  could  be  buried  alive  if  the  walls  cave  in.  Two  voic(js  — on(i  of  whom  is  an  au- 
thority, Iho  other  a  skeptic  — discuss  the  matter.  As  they  talk  the  camera  visualizes  tluj  Ihtime  of  their  ar- 
j»uments,  examininjj  trenches  on  jobsilos. 

See  Code  7 

DOWN  TO  EARTH  -  16mm,  sound,  color,  IH  min.  This  film  was  niculo  to  stress  safety  for  tunnel  workc^rs. 
It  covers  all  aspects  of  tunnel  safely  from  clamming  out  the  shaft,  concreting,  ^roulin^,  and  the  safe  opera- 
tion of  locomotives,  including  track  switching. 

See  Code  7 


PERSONAL  PROTECTIVE  EQUIPMENT 
and 
FIRST  AID 

FIFTEEN  MINUTES  TO  GO  -  35mm,  slide,  sound,  color.  Dramatizes  the  extreme  risk  involved  in  delay- 
ing or  neglecting  first  aid  for  all  injuries.  Convinces  workers  that  it's  smart  to  gel  first  aid  immediately  for 
even  the  smallest  hand  or  finger  cut  or  harmless-appearing  burn. 

See  Code  3 

STRAIGHT  TALK  ON  EYE  SAFETY  -  13mm,  sound,  color,  12  min.  A  discussion  of  how  eye  injuries  occur 
in  industry,  and  how  they  can  be  prevented.  Two  veterans  in  the  campaign  for  eye  safely  speak  oul  to  your 
employees  on  this  subject.  Bill  Frank,  blinded  in  a  shop  accident,  warns  of  the  tragic  consequences  that 
result  from  blinding  accidents  — what  it  means  to  the  employee,  his  wife,  and  kids. 

See  Code  1 

PROTECTING  THE  EYES,  FEET  AND  HANDS  -  16mm,  sound,  color,  10  min.  A  unique  film:  a  glamour 
girl  protects  her  eyes  from  u  variety  of  hazards  by  wearing  safety  glasses;  a  pair  of  naked  feel  liploe 
through  many  hazards  unprotected  by  safety  shoes:  Iraps  are  intriguingly  set  for  a  lithe  pair  of  hands. 

See  Code  1 
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A  \|-:\\  \\.\^"  TO  Lil-T  -  Hiinm.  stiuiwi.  color,  10  nnii.  Slutw^  .Mnplo\r...s  tlir  riulii  w.u  i,,  \\\\  }i<m\a  ,)i)|(.<  is 
Df'tnoiislr.ihis  .1  nii'lliot!  ih.n  ho  us.'d  in  liliinu  sihi.ilion.  rvu.ir.lb'ss  .•(  ili.^  si/r  m  slMpr  .il  ili,.  LmJ. 
.i.s  well  as  lo\v«'rinu')hj»'(:U.  .'iirfiinn  th,.  i,,  mov*.  ,i  In.ul.      w  licii  I  wo  men  .iiv  uiukiiio  tn-(Mh(«r, 

See  Codn  19 

Till-:  SIIII-IJ)  -  ninini.  soiiml.  cnlnr.       niin.  Iluill  arniiiul        cmic'pi  ,)|  ilio  .Miiplox  crs  m  indiLsirv  xvh,i 
h.id  llirir  .'\os  s;iv.ul  hocaiis.'  Inllowrd  llio  s.iirly  riilrs.  ScrD^s  show  imw  ow  injiiri(>s  Ix- 

pi  <?\Tnt('(i  thr()ii.uluiui  iKiU(Miicn!-('rn|)lo>  (!<M:nnp<M  iilion. 

Son  Codo  1 

|1  'ST  OXCl-;  -  Uiniin.  sound,  color.  14  iiiin.  An  (jyc  jiroh'clion  lihn  wincli  loalurrs  scenes  ol  nion  invoK 
\u  copstni(:lif)n  iu:li\-jli(!s  which  conid  CiOisc  blindness  if  lui  accidcMil  occurred.  Workers  are  encouraged  h) 
\\(}jir  sal  (;ty  .uliisses. 

Sno  Code  7 

RKSCIIM  BRMATlilNC  >  Hinini.  sound,  color  or  liXW,  22  uiin.  'I'his  film  shows  dn?  corrtJct  nn^hod  to  lollow 
in  usin.u  moulh-to-nioulli  n;.suscilation  op.  infants  and  iidults  for  (^hictric  shock.  Ccuhou  monoxide  poisoning, 
drowning.  overdos(;s  of  shM;j)in^  |)ills.  in  disasler  or  war,  and  wluui  just  l\u)  top  j)arl  of  the  bodv  uiav 
reatduul. 

See  Code  18 

SKIIdJ'd)  IIAX'DS  AND  SlIRK  FKKT  -  Uiuun,  sound,  (:olor.  14  niin.  An  instructional  film  illuslratin.u  the 
wisdom  ol  i)rol(;ctin^  hands  and  from  injury.  The  purpose  of  this  film  is  to  ovtMconu;  du;  excnstis  and 
ol)j(M;lions  olt(;n  voictul  hy  workers  cfinciUMiin.u  their  rcductauct!  to  U(;ar  i)rotective  (?(iui])m(Uit  on  the  job. 

See  Code  7 

SAFHTV  SilOMS-^POSrnVKbV  OUR  MOST  \'HC;M^c:TKI3  AHTICbl-;  OF  CbOTIiIXT;-  Kmim.  sound, 
color,  12  min.  An  mlormal,  Immorons  and  eiUertiiinin^  aj)pr()a(di  cov()rin^  tlu?  use  of  saf(Mv  footwear  in  a 
now  way  .  .  Jt  will  hold  audienccj  attention. 

See  Code  2 

ONK  OIJNCK  OF  SAFKTV  .  inmm.  sound.  B^W.  17  min.  Shows  th(;  advanta^ui  of  wearing  .safetv  shoes  on 
the  job.  (construction  ol  sal(;ty  sho(js  also  illnslrat(;d. 

See  Code  27 

S;rRAiC;ilT  TALK  ON  KYK  SAFKTV  -  Himm,  sound,  color.  14  min.  Filmiul  interview  betW(uni  James  O'- 
Ncnll.  iValKHval  Society  for  Prevention  of  i3lindnoss.  and  a  man  who  lost  his  si^ht.  11-  explained  bow  he 
hun^  bis  saltjty  ^bissos  hy  ono  side  {)ioce,  and  was  struck  across  one  eve  bv  a  broken  ^rindinu  vvhe(d.  Clear- 
ly outluKis  how  blindness  in  both  eyes  usually  follows  loss  of  one. 

See  Code  5 

WEAR  YOUR  HARD  HAT  -  lOmm,  sound,  color.  8  min.  I'his  film  explains,  bv  means  of  humorous  dia- 
grammatic and  descriptive  still  pictures,  the  reasons  for  the  wearing  of  hard  hats!  The  structural  properties 
ol  the  hat  show  how  it  protects  the  head  from  injury. 

See  Code  7 

.  HARD  HATS  AND  THINKING  CAPS  -  16mm.  sound,  color.  29  min.  Designed  to  establish  a  constant 
awareness  that  thoughtlessness  causes  most  accidents  and  that  the  "hard  hat"  must  .qive  wav  to  the  "think- 
ing cap. 

See  Code  4 

A  SAFBR  WAY  DOWN  WITH  SKY  GENIE  -  Ifirnm,  sound,  color.  15  min.  Describes  use  of  special  prod- 
uct winch  c;in  l)t!  used  as  life  protection  device  on  life  lines,  controlled  descent  to  inaccessiljle  arens  rescue 
operations. 

See  Code  22 
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Hartlord.  Conn.  001 15 
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Wilmin^^ton,  Del.  19808 
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Publicrdions  Department 
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420  Lexington  Ave. 
New  York.  N.Y. 10017 
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Wausau.  Wis.  54401 

(22)  DesccMit  Control 
P.O.Box  387 

Fort  Smith.  Ark.  72901 

(23)  Underwriters*  Lahoratories.  Inc. 
207  E.  Ohio  St. 

Chicaj^o.  111.  00011 

(24)  Caterpillar  Tractor  Co. 
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100  NI.H.  Adams  St. 
P(joria.  111.  01002 

(25)  Aetna  Life  and  Casually 
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Hartford.  Conn.  00115 
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(27)  Hy-Test  Safety  Shoes 

Div.  International  Shoe  Co. 
1509  Washington  Ave. 
St.  Louis.  Mo. 

(28)  Bell  Telephone  Co. 
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tables  (data);  indexes  (locaters) 
identifiers  -  career  awareness;  employment 
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abstract  -  this  training  course,  written  for 
navy  and  naval  reserve  personnel,  will  help 
prepare  those  who  are  stuoying  for 
advancement  to  the  rates  of  quartermaster  3 
and  2  with  their  rating  examinations. 
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PREFACE 


This  training  course  was  written  for  men  of  the  Navy  and  Naval  Re- 
serve who  are  studying  for  advancement  to  the  rates  of  Quartermaster 
3  and  2,  Combined  with  the  necessary  practical  experience  and  a  thorough 
study  of  the  related  basic  Rate  Training  Manuals,  the  information  in  this 
course  will  help  the  reader  prepare  for  Navywide  advancement  in  rating 
examinations. 

Quartermaster  3  &  2  was  prepared  for  the  Bureau  of  Naval  Personnel 
by  the  Training  Publications  Division,  Naval  Personnel  Program  Support 
Activity,  Washington,  D,  C,  Technical  assistance  was  provided  by  the 
Fleet  Training  Center,  Newport,  Rhode  Island;  the  Naval  Examining 
Center,  Great  Lakes,  Illinois;  and  the  Naval  Oceanographic  Office,  Wash- 
ington, D,  C, 
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THE  UNITED  STATES  NAVY 

GUARDIAN  OF  OUR  COUNTRY 

The  United  States  Navy  is  responsible  for  mamtalning  control  of  the  sea 
and  is  a  ready  force  on  watch  at  home  and  overseas,  capable  of  strong 
action  to  preserve  the  peace  or  of  instant  offensive  action  to  win  in  war. 

It  is  upon  the  maintenance  of  this  control  that  our  country's  glorious 
future  depends;  the  United  States  Navy  exists  to  make  it  so. 

WE  SERVE  WITH  HONOR 

Tradition,  valor,  and  victory  are  the  Navy's  heritage  from  the  past.  To 
these  may  be  added  dedication,  discipline,  and  vigilance  as  the  watchwords 
of  the  present  and  the  future. 

At  home  or  on  distant  stations  we  serve  with  pride,  confident  in  the  respect 
of  our  country,  our  shipmates,  and  our  families. 

Our  responsibilities  sober  u  %  our  adversities  strengthen  us. 

Service  to  God  and  Country  is  our  special  privilege.  We  serve  with  honor. 

THE  FUTURE  OF  THE  NAVY 

The  Navy  will  always  employ  new  weapons,  new  techniques,  and 
greater  power  to  protect  and  defend  the  United  States  on  the  sea,  under 
the  sea,  and  in  the  air. 

Now  and  in  the  future,  control  of  the  sea  gives  the  United  States  her 
greatest  advantage  for  the  maintenance  of  peace  and  for  victory  in  war. 

Mobility/ surprise,  dispersal,  and  offensive  power  are  the  keynotes  of 
the  new  Navy.  The  roots  of  the  Navy  lie  In  a  strong  belief  in  the 
future,  in  continued  dedication  to  our  tasks,  and  in  reflection  on  our 
heritage  from  the  past. 

Never  have  our  opportunities  and  our  responsibilities  been  greater. 
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CHAPTER  1 


ADVANCEMENT 


This  training  manual  has  been  prepared  for  men 
of  the  Navy  and  Naval  Reserve  who  are  studying  for 
advancement  to  the  rates  of  Quartermaster  3  and 
Quartermaster  2.  The  Quartermaster  qualifications 
used  as  a  guide  in  the  preparation  of  this  training 
manual  are  those  contained  in  the  latest  revision 
(change  4)  of  the  Manual  of  Qualifications  for  Ad- 
vancement, NAVPERS  18068.  Changes  occurring 
after  this  revision  are  not  reflected  jn  this  text. 

The  remainder  of  this  chapter  gives  information 
on  the  enlisted  rating  structure,  the  Quartermaster 
rating,  and  references  that  will  help  you  both  in 
working  for  advancement  and  in  performing  your 
duties  as  a  Quartermaster.  This  chapter  includes  in- 
formation on  how  to  make  the  best  use  of  rate  train- 
ing manuals.  Therefore,  it  is  strongly  recommended 
that  you  study  this  chapter  carefully  before 
beginning  intensive  study  of  the  remainder  of  this 
manual. 

ENLISTED  RATING  STRUCTURE 

The  two  main  types  of  ratings  in  the  present  en- 
listed rating  structure  are  general  ratings  and  service 
ratings. 

GENERAL  RATINGS  identify  broad  occupa- 
tional fields  of  related  duties  and  functions.  Some 
general  ratings  include  service  ratings;  others  do  not. 
Both  Regular  Navy  and  Naval  Reserve  personnel 
may  hold  general  ratings. 

SERVICE  RATINGS  identify  subdivisions  or 
specialties  within  a  general  rating.  Although  service 
ratings  can  exist  at  any  petty  officer  level,  they  are 
most  common  at  the  P03  and  P02  levels.  Both 
Regular  Navy  and  Naval  Reserve  personnel  may 
hold  service  ratings. 

QUARTERMASTER  RATING 

SCOPE  OF  RATING 

The  Quartermaster  rating  is  a  general  rating  at  all 
petty  officer  levels.  Among  the  many  duties  required 
of  a  QM  are  those  connected  with  navigation,  steer- 


ing and  ship  control,  communication,  weather, 
recordkeeping,  and  supervision  of  personnel. 

Quartermasters  are  assigned  to  all  combatant 
ships  and  to  all  but  the  smallest  types  of  auxiliary 
vessels.  Ashore,  Quartermasters  are  assigned  to 
signal  stations,  weather  stations,  and  small  craft 
units;  or  they  may  be  assigned  to  general  duties,  such 
as  master  at  arms  or  ceremonial  guard. 

Aboard  ship,  a  Quartermaster  3  or  2  will  stand 
watches  on  the  bridge  as  the  assistant  to  the  OOD. 
To  function  effectively  as  his  assistant,  you  must 
know  his  diities  nearly  as  well  as  your  own.  As  QM 
of  the  watjh,  yen  will  spend  your  duty  time  in  the 
limelight,  and  for  this  reason,  you  must  meet  stan- 
dards of  appearance  and  performance  that  are  more 
exacting  than  those  of  any  c^her  department  on 
board. 

Special  Qualification 

Note  in  figures  1-1  and  1-2  that  certain  specified 
ratings  must  complete  applicable  performance  tests 
in  order  to  be  eligible  for  advancement.  Quarter- 
master is  one  such  rating.  At  the  E-4  level.  Quarter- 
masters must  demonstrate  their  ability  to  transmit 
and  receive,  by  flashing  light,  code  groups  and  plain 
language  at  an  approximate  rate  of  8  words  per 
minute.  They  must,  moreover,  be  able  to  transmit 
and  receive  semaphore  at  an  approximate  speed  of  8 
words  per  minute. 

Leadership 

As  you  advance  in  the  Quartermaster  rating,  you 
will  have  more  responsibility  and  authority.  You  will 
be  required  to  exercise  more  leadership  than  so  far 
has  been  required  of  you.  You  must  learn  how  to 
handle  men.  You  must  set  high  standards  so  that 
your  men  will  follow  your  example.  The  type  of  PO 
you  are,  your  personal  behavior  and  attitude  toward 
your  job,  and  your  professional  advancement  will  in- 
fluence the  type  of  work  your  men  do. 

Information   on  the  practical  application  of 
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leadership  and  supervision  may  be  obtained  Iron 
lb  J  current  revision  of  A//7z/t^rv  Requirements  U>r 
Petty  Officers  3  6i  2. 

ADVANCEMENT 

Some  of  the  rewards  of  advancement  are  easy  lo 
see.  You  gel  more  pay.  Your  job  assignments 
become  more  interesting  and  more  challenging.  You 
are  regarded  with  greater  respect  by  officers  and  en- 
listed personnel.  You  enjoy  the  satisfaction  of 
getting  ahead  in  your  chosen  Navy  career. 

But  the  advantages  of  advancement  are  not  yours 
alone.  The  Navy  also  profits.  Highly  trained  person- 
nel are  essential  to  the  functioning  of  the  Navy.  By 
each  advancement,  yoU  increase  your  value  to  the 
Navy  in  two  ways.  First,  you  become  more  valuable 
as  a  specialist  in  your  own  rating.  And  second,  you 
become  more  valuable  as  a  person  who  can  train 
others  and  thus  make  far-reaching  contributions  to 
the  entire  Navy. 

HOW  TO  QUALIFY  FOR  ADVANCEMENT 

What  must  ycu  do  to  qualify  for  advancement  in 
rating?  The  requirements  may  change  from  time  to 
time,  but  usually  you  must: 

1 .  Have  a  certain  amount  of  time  in  your  present 
grade. 

2.  Complete  the  required  military  and  occupa- 
tional training  courses. 

3.  Demonstrate  your  ability  to  perform  all  the 
PRACTICAL  requirement:,  for  advancerrient  by 
completing  the  Record  of  Practical  Factors,  Nav- 
Pers  1414/1.  In  some  cases  the  Record  of  Practical 
Factors  may  contain  the  old  form  number,  NavPers 
760. 

4.  Be  recommended  by  your  commanding  of- 
ficer, after  the  petty  officers  and  officers  supervising 
your  work  have  indicated  that  they  consider  you 
capable  of  performing  the  duties  of  the  next  higher 
rate. 

5.  Demonstrate  your  KNOWLEDGE  by  passing 
wricten  examinations  on  the  occupational  and  mili- 
tary qualification  standards  for  advancement. 

Some  of  these  general  requirements  may  be 
modified  in  certain  ways.  Figure  1-1  gives  a  more 
detailed  view  of  the  requirements  for  advancement 
of  active  duty  personnel;  figure  1-2  gives  this  infor- 
mation for  inactive  duty  personnel. 

Remember  that  the  qualifications  for  advance- 
ment can  change.  Check  with  your  division  officer 
or  training  officer  to  be  sure  that  you  know  the  most 
recent  qualifications. 


Ad\ancement  is  not  autonialic.  Evt>n  th^^ugh  vou 
have  nun  all  the  roquiremenis.  including  passing  the 
written  ,?\ani./  itions.  >ou  may  not  be  able  \e<  sew 
on  the  crt'v.  *  i.r  *'add  a  stripe."  The  number  ot  men 
in  each  rate  and  rating  is  controlled  on  a  \av\  wide 
hasi>..  Therefore,  the  number  of  men  who  mav  be  ad- 
vanced is  limitea  by  the  numbt>:  i)f  vacancies  that 
exist.  When  the  num^x-r  of  men  passing  the  examina- 
tion exceeds  the  number  of  vacancies,  sc^me  svstem 
must  be  used  to  determine  which  men  may  he  ad- 
vanced and  which  may  not.  The  systcTn  used  is  the 
"final  multiple"  and  is  a  combination  of  three  tvpes  of 
advancenient  systems:  Merit  rating  system,  person- 
nel testing  system,  and  longevity,  or  seniority, 
system.  The  Navy's  system  provides  credit  for  per- 
formance, knowledge,  and  seniority,  and,  while  it 
cannot  guarantee  that  any  one  person  will  be  ad- 
vanced, it  does  guarantee  that  all  men  within  a  par- 
ticular rating  will  have  equal  advancement  opportu- 
nity. 

The  following  factors  are  considered  in  comput- 
ing the  final  multiple: 

Factor  Maxinnon  Credit 

Examination  score  80 
Performance 
factor 
(Performance 

evaluation)  50 
Length  of  service 

(years  x  1)  20 
Service  in  pay 
grade  (years  x  2)  20 
Medals  and  awards  15 

185 

All  of  the  above  information  (except  the  ex- 
amination score)  is  submitted  to  the  Naval  Examin- 
ing Center  with  your  examination  answer  sheet. 
After  grading,  the  examination  scores,  for  those 
passing,  are  added  to  the  other  factors  to  arrive  at 
the  final  multiple.  A  precedence  list,  which  is  based 
on  final  multiples,  is  then  prepared  for  each  pay 
grade  within  each  rating.  Advancement  authoriza- 
tions are  then  issued,  beginning  at  the  top  of  the  list, 
for  the  number  of  men  needed  to  fill  the  existing 
vacancies. 

HOW  TO  PREPARE  FOR  ADVANCEMENT 

What  must  you  do  to  prepare  for  advanccm.ent? 
You  must  study  the  qualifications  for  advancement, 
work  on  the  practical  factors,  study  the  required  rate 
training  manuals,  and  study  other  material,  that  is 
required  for  advancement  in  your  rating.  To  prepare 
for  advancement,  you  will  need  to  be  familiar  with 
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PinujocMcijTc^ri  ,„  F2  E2  to  E3 


St  E3 
to  F4 


to  E5 


tE5 
to  EE 


tE6 
tc  E7 


!E7 
is  E8 


tE8 
to  ES 


SERVICE 


4  IROS. 
SBfYICe- 

or 

I  comple- 
,  tion  of 


6  mos. 
as  I  L 


6  mos. 
as  E-3 


12  mos. 
as  E-4 


24  mos. 
as  E-5. 


SCHOOL 


Recruit  [ 
Training,  i 


Class  A  i  ! 
for  PR3,,  1 

0T3,PT3J  :  :! 

AME  3,  :  z^^r  4--:y^^:-- 

HM  3,  I  :  -  :•:[.-- 
PN  3,  [./^•-••■f -  ^ 
FTB  3,  f 

«T  3,  ■■■■  VJ: 


36  mos.  I 

as  E-6.  ; 

8  years 
i  total 

enlisted 
;  service.; 

.  i 


Class  B  I 
for  AGC 
MUC, 

MHC.tt 


36  mos 
as  E-7. 
8  of  11 

years 

total 
service 
must  be 
enlisted. 


24  mos. 
as  E-8. 
10  of  13 

years 

total 
service 
must  be 
enlisted. 


PRACTICAL 
FACTORS 


Locally 
prepared 
check- 
offs. 


Record  of  Practical  Factors,  NavPers  1414/1,  must  be 
completed  for  E  3  and  all  PO  advancements. 


PERFORMANCE 
TEST 


Specified  ratings  must  complete 
applicable  performance  tests  be- 
fore taking  examinations. 


ENLISTED 
PERFORMANCE 
EVALUATION 


As  used  by  CO 
when  approving 
advancement. 


Counts  toward  performance  factor  credit  in  ad- 
vancement multifile. 


EXAMINATIONS 


Locally 
prepared 
tests. 


See 
below. 


Navy-wide  examinations  required 
for  all  PO  advancements. 


Navy-wide, 
selection  board. 


RATE  TRAINING 
MANUAL  (INCLUO 
ING  MILITARY 
REQUIREMENTS] 


Required  for  E-3  and  all  PO  advancements 
unless  waived  because  of  school  comple- 
tion, but  neeri  not  repeated  if  identical 
course  tias  already  been  completed.  See 
NavPers  10052  (current  edition). 


Correspondence 
courses  and 

recommended 
reading.  See 

NavPers  100^2 
(current  edition). 


AUTHORIZATION 


Commanding 
Officer 


Naval  Examining  Center 


*  All  advancements  require  commanding  officer's  recommendation. 

1 1  year  obligated  service  required  for  E-5  and  E-6;  2  years  for  E-7,  E-8  and  E-9. 

#  Military  leadership  exam  required  for  E-4  and  E-5. 

^*  For  E-2  to      NAVEXAMCEN  exams  or  locally  prepared  tests  may  be  used, 
tt  Waived  for  qualified  EDO  personnel. 


Figure  I  - 1  .-Active  duty  advancement 
requirements. 
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'  El  to    E2  to 
E2  E3 

E3  to 
E4 

E4  to    E5  to 
E5  EB 

E6  to 
E7 
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E8  E9 
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TOTAL  TIME 

III  CDinr 
in  dKMUc 

4  mos.  6  mos. 

i  ; 

6  mos. 

! 

12  mos.  24  mos. 

36  mos. 
wiin 
total 
8  yrs 

service 

36  mos.  24  mos. 
with  wtti) 
total  total 
11  yrs  13  yrs 
service  service 

i 
1 

i    TOTAL  TRAINING 
DUTY  IN  GRADE  T 

14  days  1 14  days 

i 

i 

! 

14  days 

i 

14  days  128  days 

1 
1 

42  days 

i 

42  days  j  28  days 

! 

t 

PERFORMANCE 

TESTS 

Specified  ratines  must  complete  applicable 
performance  tests  fietore  takine  examination. 

DRILL 
PARTICIPATION 

Satisfactory  participation  as  a  member  of  a  drill  unit 
in  accordance  wim  BUPERSiNST  54DD.42  series. 

PRACTICAL  FACTORS 
{INCLUDING  MILITARY 
REQUIREMENTS) 

Record  of  Practical  Factors.  NavPers  1414/1  must^^be  completed 
tor  all  advancements. 

RATE  TRAINING 
MANUAL  {INCLUDING 
MILITARY  REQUIRE 
MENTS) 

Completion  of  applicable  course  or  courses  must  be  entered 
in  service  record. 

EXAMINATIDN 

Standard  Exam 

Standard  Exam 
required  for  all  PO 
Advanoonents. 
Also  pass 
Military  Leaoerslitp  Exam 
for  E-4  and  E-5. 

Standard  Exam. 
Selection  Susrd. 

AUTHDRIZATION 

Commanding 
Officer 

Naval  Examining  Center 

*  Recommendation  by  ammandlns  officei  required  for  all  advancements, 
t  Active  duty  periods  may  be  siAstituted  for  training  duty. 


Figure  I-2.-Inactive  duty  advancement 
requirements. 
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( 1)  the(>W(2/5  Manual.  (2)  the  Record  of  Practical 
Factors,  (3)  a  NavPers  publication  Qa[\e6  Traininii 
Puhlicatiuns  for  Advancement,  NavPers  10052.  and 
(4)  applicable  rate  training  manuals.  The  following 
sections  describe  them  and  give  you  some  practical 
suggestions  on  how  to  use  them  in  preparing  for  ad- 
vancement. 

(Juah  Manual 

Th^e  Manual  of  Qualifications  for  Advancement, 
NavPers  1  8068B  (with  changes),  gives  the  minimum 
occupational  and  military  qualification  standards  for 
advancement  to  each  pay  grade  within  each  rating. 
This  manual  is  usually  called  the  '*Quals  Manual," 
and  the  qualifications  themselves  are  often  called 
*'quals.''  The  qualification  standards  are  of  two 
general  types:  ( 1 )  military  qualification  standards, 
and  (2)  occupational  qualification  standards. 

MILITARY  STANDARDS  are  requirements 
that  apply  to  all  ratings  rather  than  to  any  one  par- 
ticular rating.  Military  requirements  for  advance- 
ment to  third  class  and  second  class  petty  officer 
rates  deal  with  military  conduct,  naval  organization, 
military  justice,  securiv];,  watch  standing,  and  other 
subjects  which  are  required  of  petty  officers  in  all 
ratings. 

OCCUPATIONAL  STANDARDS  are  require- 
ments that  are  directly  related  to  the  work  of  each 
rating. 

Both  the  military  requirements  and  the  occupa- 
tional qualification  standards  are  divided  into  sub- 
ject matter  groups;  then,  within  each  subject  matter 
group,  they  are  divided  into  PRACTICAL  FAC- 
TORS and  KNOWLEDGE  FACTORS.  Practical 
factors  are  things  you  must  be  able  to  DO. 
Knowledge  factors  are  things  you  must  KNOW  in 
order  to  perform  the  duties  of  your  rating. 

In  most  subject  matter  areas,  you  will  find  both 
practical  factor  and  knowledge  factor  qualifications. 
In  some  subject  matter  areas,  you  may  find  only  one 
or  the  other.  It  is  important  to  remember  that  there 
are  some  knowledge  aspects  to  all  practical  factors, 
and  some  practical  aspects  to  most  knowledge  fac- 
tors. Therefore,  even  if  the  Quals  Manual  indicates 
that  there  are  no  knowledge  factors  for  a  given  sub- 
ject matter  area,  you  may  still  expect  to  find  ex- 
amination questions  dealing  with  the  knowledge- 
aspects  of  the  practical  factors  listed  in  that  subject 
matter  area. 


You  are  required  to  pass  a  Navy-wide  milita- 
ry/leadership examination  for  E-4  or  £-5.  as  ap- 
propriate, before  you  take  the  occupational  ex- 
aminations. The  military /leadership  examinations 
are  administered  on  a  schedule  determined  by  your 
commanding  officer.  Candidates  are  required  to 
pass  the  applicable  military/leadership  examination 
only  once.  Each  of  these  examinations  consists  of 
100  questions  based  on  information  contained  in 
Military  Requirements  for  Petty  Officers  3  2,  Nav- 
Pers 10056  (current  edition)  and  in  other  publica- 
tions listed  in  Training  Publications  for  Advancement, 
NavPers  10052  (current  edition). 

The  Navywide  occupational  examinations  for 
pay  grades  E-4  and  E-5  will  contain  150  questions 
related  to  occupational  areas  of  your  rating. 

If  you  are  working  for  advancement  to  second 
class,  remember  that  you  may  be  examined  on  third 
class  qualifications  as  well  as  on  second  class  qualifi- 
cations. 

The  Quals  Manual  is  kept  current  bv  means  of 
changes.  The  occupational  qualifications  for  your 
rating  which  are  covered  in  this  training  manual 
were  current  at  the  time  the  manual  was  printed.  By 
the  time  you  are  studying  this  manual,  however,  the 
quals  for  your  rating  may  have  been  changed.  Never 
trust  any  set  of  quals  until  you  have  checked  it 
against  an  UP-TO-DATE  copy  in  the  Quals  Manual. 

Record  of  Practical  Factors 

Before  you  can  take  the  servicewide  examination 
for  advancement,  there  must  be  an  entry  in  your  ser- 
vice record  to  show  that  you  have  qualified  in  the 
practical  factors  of  both  the  military  qualifications 
and  the  occupational  qualifications.  The  RECORD 
OF  PRACTICAL  FACTORS,  mentioned  earlier,  is 
used  to  keep  a  record  of  your  practical  factor 
qualifications.  This  form  is  available  for  each  rating. 
The  form  lists  all  practical  factors,  both  military  and 
occupational.  As  you  demonstrate  your  ability  to 
perform  each  practical  factor,  appropriate  entries 
are  made  in  the  DATE  and  INITIALS  columns. 

Changes  are  made  periodically  to  the  Manual  of 
Qualifications  for  Advancement,  and  revised  forms  of 
NavPers  1414/1  are  provided  when  necessary.  Extra 
space  is  allowed  on  the  Record  of  Practical  Factors 
for  entering  additional  practical  factors  as  they  are 
published  in  changes  to  the  Quals  Manual.  The 
Record  of  Practical  Factors  also  provides  space  for 
recording  demonstrated  proficiency  in  skills  which 
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are  vvithin  ih  ger.cr.ii  sc*  ipe  of  t  no  rating  but  which 
are  ntvt  ideir  ied  ir  iniinium  q  aalificarjons  for  ad- 
vancement. 

Until  complete  J,  Mie  NavPers  1414  1  is  usually 
held  by  your  division  officer:  afte  r  completion,  it  is 
forwarded  to  the  personinel  office  for  insertion  in 
your  service  record. 

if  yoa  are  transfenreti  before  you  qualify  in  all 
practical  factors,  the  NavPe^s  1414/1  form  should 
be  forwarded  with  yomr  service  record  to  your  next 
duty  station.  You  ca:  -ive  yourself  a  lot  of  trouble 
by  making  sure  that  i.  form  is  actually  inserted  in 
your  service  record  before  yon  are  transferred.  If  the 
form  is  not  in  your  service  record,  you  may  be 
required  to  start  all  over  again  and  requalify  in  the 
practical  factors  which  have  already  been  checked 
off. 

NavPers  10052 

Training  Publications  for  Advancement,  NavPers 
10052  (revised),  is  a  very  important  publication  for 
anyone  preparing  for  advancement  This  bibliog- 
raphy lists  required  and  recommended  Navy  Train- 
ing Courses  and  other  reference  material  to  be  used 
by  personnel  working  for  advancement.  NavPers 
10052  is  revised  and  issued  once  each  year  by  the 
Bureau  of  Naval  Personnel.  Each  revised  edition  is 
identified  by  a  letter  following  the  NavPers  number. 
When  using  this  publication,  be  SURE  that  you  have 
the  most  recent  edition. 

If  extensive  changes  in  qualifications  occur  in 
any  rating  between  the  annual  revisions  of  NavPers 
10052,  a  supplementary  list  of  study  material  may  be 
issued  in  the  form  of  a  BuPers  Notice.  When  you  are 
preparing  for  advancement,  check  to  see  whether 
changes  have  been  made  in  the  qualifications  for 
your  rating.  If  changes  have  been  made,  see  if  a  Bu- 
Pers Notice  has  been  issued  to  supplement  NavPers 
10052  for  your  rating. 

The  required  and  recommended  references  are 
listed  by  pay  grade  in  NavPers  10052.  If  you  are 
working  for  advancement  to  third  class,  study  the 
material  that  is  listed  for  third  class.  If  you  are  work- 
ing for  advancement  to  second  class,  study  the 
material  that  is  listed  for  second  class;  but  remember 
that.you  are  also  responsible  for  the  references  listed 
at  the  third  class  level. 

In  using  NsivPers  10052,  you  will  notice  that 
some  rate  t'  aining  manuals  are  marked  with  an  as- 
terisk (*).  Any  manual  marked  in  this  way  is  MAN- 
DATORY-that  is,  it  must  be  completed  at  the  in- 
dicated rate  level  before  you  can  be  eligible  to  take 
the  servicewide  examination  for  advancement.  Each 


mandatory  m.anual  may  completed  by  (  1  )  passing 
the  appropriate  enlisted  correspondence  course  that 
is  ba>cd  on  the  mandatory  training  manual:  (2i 
passing  locally  prepared  tests  based  on  the  informa- 
tion gi\cn  in  the  training  manual:  or  ^3)  m  some 
cases,  successfully  completing  an  appropriate  Class 
f\  course. 

Do  not  overlook  the  section  of  NavPers  10052 
which  lists  the  required  and  recommended 
references  relating  to  the  military  qualification  stan- 
dards for  advancement.  Personnel  of  ALL  ratings 
must  complete  the  mandatory  military  requirements 
training  manual  for  the  appropriate  rate  level  before 
they  can  be  eligible  to  advance. 

The  references  in  NavPers  1 0052  which  are 
recommended  but  not  mandatory  should  also  be  stu- 
died carefully.  ALL  references  listed  in  NavPers 
10052  may  be  used  as  source  material  for  the  w  rit- 
ten examinations,  at  the  appropriate  rate  levels. 

Rate  Training  Manuals 

There  are  two  general  types  of  rate  training 
manuals.  RATING  MANUALS  (such  as  this  one) 
are  prepared  for  most  enlisted  ratings.  A  rating 
manual  gives  information  that  is  directly  related  to 
the  occupational  qualifications  of  ONE  rating.  SUB- 
JECT MATTER  MANUALS  or  BASIC  MANUALS 
give  information  that  applies  to  more  than  one  rat- 
ing. 

Rate  training  manuals  are  revised  from  time  to 
time  to  keep  them  up  to  date  technically.  The  revi- 
sion of  a  rate  training  manual  is  identified  by  a  letter 
following  the  NavPers  number.  You  can  tell  whether 
any  particular  copy  of  a  training  manual  is  the  latest 
edition  by  checking  the  NavPers  number  and  the 
letter  following  this  number  in  the  most  recent  edi- 
tion of  List  of  Training  Manuals  and  Correspondence 
Courses,  NavPers  10061 .  (NavPers  10061  is  actually 
a  catalog  that  lists  all  current  training  maifuals  and 
correspondence  courses;  you  will  find  this  catalog 
useful  in  planning  your  study  program. ) 

Each  time  a  rate  training  manual  is  revised,  it  is 
brought  into  conformance  with  the  official  publica- 
tions and  directives  on  which  it  is  based;  but  during 
the  life  of  any  edition,  discrepancies  between  the 
manual  and  the  official  sources  are  almost  certain  to 
arise  because  of  changes  to  the  latter  which  are  is- 
sued in  the  interim.  In  the  performance  of  your  du- 
ties, you  should  always  refer  to  the  appropriate  offi- 
cial publication  or  directive.  If  the  official  source  is 
listed  in  NavPers  1 0052,  the  Naval  Examining 
Center  uses  it  as  a  source  of  questions  in  preparing 
the  fleetwide  examinations  for  advancement.  In  case 
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of  discrepancy  between  any  publicationii  listed  in 
\avPers  10052  for  a  given  rate,  the  Examining 
Center  will  use  the  most  recent  materia!. 

Rate  training  manuals  arc  designed  to  help  you 
prepare  for  advancement.  The  following  suggestions 
may  help  you  to  make  the  best  use  of  this  manual 
and  other  Navy  training  publications  when  you  are 
preparing  for  advancement. 

1 .  Study  the  military  qualifications  and  the  occu- 
pational qualifications  for  your  rating  before  you 
study  the  training  manual,  and  refer  to  the  quals 
frequently  as  you  study.  Remember,  you  are  study- 
ing the  manual  primarily  in  order  to  meet  these 
quals. 

2.  Set  up  a  regular  study  plan.  It  will  probably  be 
easier  for  you  to  stick  to  a  schedule  if  you  can  plan 
to  study  at  the  same  time  each  day.  If  possible, 
schedule  your  studying  for  a  time  of  day  when  you 
will  not  have  too  many  interruptions  or  distractions. 

3.  Before  you  begin  to  study  any  part  of  the  train- 
ing course  intensively,  become  familiar  with  the  en- 
tire book.  Read  the  preface  and  the  table  of  con- 
tents. Check  through  the  index.  Look  at  the  appen- 
dixes. Thumb  through  the  book  without  any  particu- 
lar plan,  looking  at  the  illustrations  and  readitig  bits 
here  and  there  as  you  see  things  that  interest  you. 

4.  Look  at  the  training  manual  in  more  detail,  to 
see  how  it  is  organized.  Look  at  the  table  of  contents 
again.  Then,  chapter  by  chapter,  read  the  introduc- 
tion, the  headings,  and  the  subheadings.  This  will 
give  you  a  pretty  clear  picture  of  the  scope  and  con- 
tent of  the  book.  As  you  look  through  the  book  in 
this  way,  ask  yourself  some  questions: 

*  What  do  I  need  to  learn  about  this? 

*  What  do  I  already  know  about  this? 

*  How  is  this  information  related  to  information 
given  in  other  chapters? 

*  How  is  this  information  related  to  the  qualifica- 
tions for  advancement? 

5.  When  you  have  a  general  idea  of  what  is  in  the 
training  manual  and  how  it  is  organized,  fill  in  the 
details  by  intensive  study.  In  each  study  period,  try 
to  cover  a  complete  unii-it  may  be  a  chapter,  a  sec- 
tion of  a  chapter,  or  a  subsection.  The  amount  of 
material  that  you  can  cover  at  one  time  will  vary.  If 
you  know  the  subject  well,  or  if  the  material  is  easy, 
you  Can  cover  quite  a  lot  at  one  time.  Difficult  or  un- 
familiar material  will  require  more  study  time. 

6  In  studying  any  one  unit-chapter,  section,  or 
su^^section-write  down  the  questions  that  occur  to 
you.  Many  people  find  it  helpful  to  make  a  written 
outline  of  the  unit  as  they  study,  or  at  least  to  write 
down  the  most  important  ideas. 

7.  As  you  study,  relate  the  information  in  the 


training;  manual  to  the  knowledge  you  already  ha\e. 
When  Vi^u  read  abeut  a  process,  a  skill,  or  a  situa- 
tion, try  to  sje  how  this  mforniation  ties  in  with  your 
own  past  experience. 

H.  When  you  have  finished  studying  a  unit,  lake 
lime  out  to  see  what  you  have  learned.  Look  back 
over  your  notes  and  questions.  Maybe  some  of  your 
questions  have  been  answered,  but  perhaps  you  still 
have  some  that  are  not  answ  ered.  Without  looking  at 
the  training  manual,  write  down  ihe  main  ideas  that 
you  have  gotten  from  studying  this  unit.  Don't  just 
quote  the  book.  If  you  can't  give  these  ideas  in  your 
own  words,  the  chances  are  that  you  have  not  really 
mastered  the  information. 

9.  Use  enlisted  correspondence  courses  when- 
ever you  can.  The  correspondence  courses  are  based 
on  rate  training  manuals  or  on  other  appropriate 
texts.  As  mentioned  before,  completion  of  a  manda- 
tory rate  training  manual  can  be  accomplished  by 
passing  an  enlisted  correspondence  course  based  on 
the  training  manual.  You  will  probably  find  it  iielpful 
to  lake  other  correspondence  courses,  as  well  as 
those  based  on  mandatory  training  manuals.  Taking 
a  correspondence  course  helps  you  to  master  the  in- 
formation given  in  the  training  manual,  and  also 
helps  you  see  how  much  you  have  learned. 

10.  Think  of  your  future  as  you  study  rate  train- 
ing manuals.  You  are  working  for  advancement  to 
third  class  or  second  class  right  now,  but  some  day 
you  will  be  working  toward  higher  ratev.  Anything 
extra  that  you  can  learn  now  will  help  you  both  now 
and  later. 

SOURCES  OF  INFORMATION 

Besides  training  manuals,  NavPers  1 0052  lists  of- 
ficial publications  on  which  you  may  be  examined. 
You  should  not  only  study  the  sections  required,  but 
should  become  as  familiar  as  possible  with  all  publi- 
cations you  use. 

One  of  the  most  useful  pointers  you  can  learn 
about  a  subject  is  how  to  find  out  more  about  it.  No 
single  publication  can  give  you  all  the  information 
you  need  to  perform  the  duties  of  your  rating.  You 
should  learn  where  to  look  for  accurate,  authorita- 
tive ,  up-to-date  information  on  all  subjects  related  to 
the  military  requirements  for  advancement  and  the 
occupational  qualifications  of  your  rating. 

PUBLICATIONS  YOU  SHOULD  KNOW 

Some  or  the  publications  mentioned  here  are 
subject  to  change  or  revision  from  time  to  time- 
some  at  regular  intervals,  others  as  the  need  arises. 
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W  hen  using  any  publication  thai  is  subject  to  change 
or  revision,  be  ^^urc  that  you  have  the  effective 
(latest)  edition.  When  using  any  publication  that  is 
kept  current  by  means  of  changes,  be  sure  you  have 
a  copy  in  hich  all  official  changes  have  been  made. 
Check  with  your  senior  petty  officer  or  division  of- 
ficer if  you  are  not  certain  you  have  the  latest  edi- 
tions with  all  official  changes.  Studying  canceled  or 
obsolete  information  uill  not  help  you  to  do  your 
work  or  to  advance;  it  is  likely  to  be  a  %\aste  of  time, 
and  may  even  be  seriously  misleading. 

A  great  deal  of  written  material  with  which  a 
Quartermaster  should  be  familiar  is  in  reference 
books-  It  is  recommended  that  the  following  works 
be  referred  to  for  valuable  elaboration  of  subjects 
discussed  in  this  manual:  ACPs  118,  125, 
129;  Manual  for  Ship's  Surface  Weather  Observations, 
OpNav  P3 140.37  series;  American  Practical  Naviga- 
tor {Bov\'(l\lch),  H.O.  Pub.  No.  9;  Maneuvering  Board 
Manual.  HO.  Pub.  No.  217;  and  The  Waich  Officers 
(juide\  Duiton'fi^Navigation  and  Piloting, 

If  some  section  of  this  training  manual  puzzles 
you,  or  you  feel  a  need  to  know  more  details  about  a 
specific  operation,  you  should  refer  to  the  books  just 
listed.  These  books  should  be  readily  available 


aboard  your  ship.  If  they  are  not,  your  di\  ision  of- 
ficer w  ill  request  them  through  proper  channels. 

TRAINING  FILMS 

Training  films  available  to  na%  al  personnel  are  a 
valuable  source  of  supplementary  infc^rmalion  on 
many  technical  subjects.  A  selected  list  of  iraming 
films  that  may  be  useful  to  you  is  given  in  appendix  I 
of  this  training  manual.  Other  films  that  mav  be  of 
interest  are  listed  in  the  United  States  \av\  Film 
Catalog.  NavWeps  1 0-1 -777,  This  catalog,  published 
in  190^,  supersedes  three  earlier  publications:  the 
former  catalog  with  the  same  title  but  numbered 
NavPers  \0OW-\\i\\q  Supplement,  NavWeps  10-1- 
772;  and  the  Saw  Classified  Film  Cataloi*,  NavPers 
10001 -A. 

When  selecting  a  film,  note  its  date  of  issue  listed 
in  the  film  catalog. 

As  you  know,  procedures  sometimes  change 
rapidly.  Thus,  some  films  become  obsolete.  If  a  film 
is  obsolete  only  in  part,  it  may  still  have  sections  that 
are  useful,  but  you  should  note  procedures  that  have 
changed.  If  there  is  any  doubt,  verify  current 
procedures  by  looking  them  up  in  effective  publica- 
tions on  that  subject. 
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CHAPTER  2 

QUARTERMASTER  WATCHES 


It  is  the  aim  of  this  chapter  to  familiarize  you 
with  the  bridge,  bridge  personnel,  bridge  equipment, 
and  the  duties  a  Quartermaster  performs  while 
standing  quartermaster  watches. 

BRIDGE  WATCHES 

One  of  the  most  important  bridge  watches  is  the 
quartermaster  watch.  As  a  member  of  the  watch 
team,  every  Quartermaster  must  serve  as  an  ob- 
server and  as  recorder. 

Being  an  observer  is  one  of  the  duties  of  the 
quartermaster  of  the  watch.  He  should  make  every 
effort  to  find  out  as  much  as  he  can  about  the  bridge, 
its  functions,  and  its  personnel,  because  he 
frequently  is  assigned  the  job  of  enlisted  supervisor 
of  the  watch.  This  assignment  occurs  particularly  on 
smaller  ships  that  have  no  boatswain's  mate  of  the 
watch,  and  on  all  ships  during  general  quarters.  The 
quartermaster  of  the  watch  must  keep  his  eyes  open 
for  any  routine  that  is  overlooked  or  neglected.  He 
also  must  be  on  the  alert  for  any  out-of-the-ordinary, 
occurrences. 

Everything  that  happens  during  the  QM  watch 
should  be  recorded  in  the  quartermaster's  notebook. 
These  events  are  recorded  as  soon  as  they  occur. 
Chapter  4  of  this  training  course  includes  some  ex- 
amples for  making  correct  entries  in  the  notebook. 

The  OM  of  the  watch  should  not  hesitate  to  bring 
any  unusual  incident  to  the  attention  of  the  OOD, 
the  Boatswain's  mate  of  the  watch,  or  any  other 
member  of  the  watch.  The  purpose  of  a  watch  is  to 
maintain  the  safety  of  the  ship  and  the  men.  It  be- 
hooves all  members  of  the  watch  to  be  vigilant. 

BRIDGE  EQUIPMENT 

The  bridge  contains  instruments  or  apparatus 
for- 

Steering; 
Depth  sounding; 
Indicating  ship's  heading; 
Indicating  rudder  angle; 
Measuring  speed; 

er|c  ^ 


Measuring  temperature  and  atmospheric  pres- 
sure; 

Communicating  speed  orders  to  engineroom; 

Taking  bearings  and  ranges; 

Making  celestial  observations; 

Plotting  ship's  position  and  course; 

Controlling  running  and  speed  lights. 

Indicating  revolutions  made  by  the  t  ngines; 

Communicating  with  other  departments  in  the 
ship  and  with  other  ships;  and 

Measuring  wind  direction  and  speed. 

A  rated  Quartermaster  seldom  stands  routine 
steersman  watches  nowadays.  He  does,  however, 
take  over  during  emergencies  and  in  some  special 
circumstances.  Sorrie  ships  whose  steering  engines 
are  controlled  by  a  **strecic;\r"  controller  have  only 
a  miniature  wheel,  or  sometimes  just  a  lever,  for 
putting  over  the  rudder.  Mobi  ships  have  a  steering 
unit  similar  to  that  show  n  in  fitrure  2- 1 . 

Forward  of  the  wheel,  where  the  steersman  can 
see  it  best,  is  the  magnetic  steering  compass  in  its 
binnacle,  and  to  one  side,  either  one  or  two  gyro  re- 
peaters. Nearby  is  the  engine  order  telegraph,  with  a 
separate  handle,  port  and  starboard,  for  twin  screws, 
or  a  single  handle  for.a  single-screw  ship.  The  engine 
revolution  indicator  usually  is  rigged  on  or  near  the 
telegraph.  A  rudder  angle  indicator  is  on  the  forward 
bulkhead,  or  in  some  position  where  it  can  be  seen 
easily  by  the  steersman  Ordinarily  a  wheel  angle  in- 
dicator is  mounted  on  the  steering  post  itself.  Voice 
tubes,  telephones,  the  PA  system,  and  the  howler 
and  gong  control  are  customarily  on  the  after  bulk- 
head. Light  switchboards  and  various  indicators, 
such  as  the  aneroid  barometer  and  deck  clock, 
usually  are  on  one  of  the  side  bulkheads.  In  the 
pilothouse  on  most  ships  is  a  radar  repeater  with  a 
plan  position  indicator  (PPI)  scope  that  shows  the 
position  of  all  the  ships  in  formation,  or  other  ob- 
jects nearby. 

The  charthouse  normally  is  abaft  the  wheelhouse 
but  may  be  located  on  another  deck  some  distance 
away.  Here  the  chart  portfolios  are  laid  out  on 
shelves,  or  are  stowed  away  in  drawers.  A  table,  for 
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Figure  2- 1  .-Bridge  of  a  destroyer        69. 1 


laying  out  charts,  generally  is  equipped  with  a 
universal  drafting  machine.  The  dead  reckoning 
tracer  (DRT)  may  be  set  up  here  too. 

Shelves  in  the  charthouse  contain  the  naviga- 
tional instruments-sextants,  stadimeters,  bearing 
circles,  stopwatches,  etc.  Plotting  tools  stowed  in 
boxes  or  drawers  include  parallel  rulers,  dividers, 
protractors.  Star  Finder  and  Identifier  (No.  2102- 
D),  Hoey  position  plotters,  and  such  paraphernalia 
as  pencils,  stamps,  inks,  and  erasers. 

A  chronometer  case  usually  is  installed  in  the 
charthouse.  Built-in  shelves  contain  the  navigator's 
library,  H.O.  publications,  tide  and  current  tables, 
and  so  on. 

WATCH  PERSONNEL 

The  watch  on  the  bridge,  underway,  normally 
consists  of  the  following  personnel: 
Officer  of  the  deck; 
Junior  officer  of  the  deck; 
Boatswain's  mate  of  the  watcl.; 
Quartermaster  of  the  v/atch; 
Steersman; 

Lee  steersman  (who  usually  mans  the  engine 

order  telegraph); 
Sound-powered  telephone  talker; 
Messenger; 
Lookouts. 


The  numbers  and  assignments  ot  pcr>onn^\  on 
watch  var\  from  ship  to  ship,  depending  on  the 
ship's  size  and  axailability  oi' personnel,  ^'ou  should 
know  all  these  people  by  name  and  assignment,  ^"ou 
should  also  know,  at  sea,  which  is  the  duty  division: 
in  port,  the  duty,  liberty,  and  standb\  sections,  the 
name  of  the  command  duty  officer,  the  duty  depart- 
nient  heads,  the  name  and  location  of  the  PO  of  the 
watch,  and  whether  the  captain  and  executive  of- 
ficer are  ashore. 

RELIEVING  THE  WATCH 

Always  arrive  on  station  at  least  15  minutes 
ahead  of  scheduled  time  for  relieving  the  watch: 
nothing  is  more  aggravating  than  a  late  relief.  More 
important,  you  must  obtain  much  information  about 
the  general  situation  before  you  can  assume  r«espon- 
sibility. 

You  must  be  able  at  all  times  to  locate  the  vari- 
ous notebooks  and  records  you  are  to  use  during  the 
watch.  These  record  books  include  the  quarter- 
master's notebook,  the  deck  log,  the  captain's  night 
order  book,  the  morning  call  book,  and  the  magnetic 
compass  record. 

A  publications  inventory  log  is  required  to  en- 
sure watch-to-watch  accounting  of  classified  publi- 
cations. Any  publications  used  by  the  OOD  or  the 
quartermaster  of  the  watch  are  accountable  to  the 
quartermaster  of  the  watch.  The  publications  cus- 
tody form  shown  in  figure  2-2  is  not  a  standard  form, 
but  usually  any  record  that  contains  the  same  infor- 
mation is  acceptable.  The  important  point  is  that  a 
custody  log  must  be  maintained  and  kept  on  file. 

When  you  take  over  the  watch,  you  and  the  QM 
being  relieved  should  inventory  the  publications  as- 
signed to  the  quartermaster  watch  before  you  relieve 
him.  When  the  publications  are  accounted  for,  you 
should  sign  the  custody  log.  If  any  of  the  publica- 
tions are  missing,  you  should  report  that  fact  to  the 
officer  of  the  deck  and  the  navigator. 

The  morning  call  book  contains  a  list  of  the  peo- 
ple who  are  to  be  called  early.  When  you  lelieve  the 
midwatch,  take  a  look  at  the  call  book  at  once  and 
note  the  time  the  earliest  call  is  to  be  made.  Because 
you  shouldn't  leave  the  bridge  during  your  watch, 
the  calls  should  be  made  by  the  messenger;  but  you 
are  responsible  for  keeping  the  messenger  informed. 

The  captain's  night  order  book  contains  a  sum- 
mary of  the  duties  of  the  bridge  watch.  Although  ac- 
tually addressed  to  the  officer  of  the  deck,  its  con- 
tents must  be  equally  familiar  to  his  assistant,  the 
quartermaster  of  the  watch,  whether  they  apply  to 
him  or  not.  Standing  orders  usually  are  posted  inside 
the  front  cover  of  the  night  order  book.  Each  day  on 
a  separate  page  the  captain  inserts  a  description  of 
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PUBLICATIONS  CUSTODY  LOG 


WATCH-TO-WATCH  PUBLICATION  INVEMTORY  FOR 


SHORT  TITLE 


ATP-/ 


±  3= 
Q  Q- 


REG.  NR. 


A  6  7^V^ 


I  certify  that  I  have  personally  sighted  and  inventoried  each  of  the  above  listed  publications  and/or 
materials.  By  my  signature  above  I  acknowledge  responsibility  for  maintaining  security  precautions 
and  assume  custody  for  all  above  listed  publications  and/or  material  during  my  watch  or  until  properly 
relieved  of  their  custody.  I  will  report  immediately  to  the  custodian  or  other  competent  authority  any 
discrepancy  in  the  inventory* 


Figure  2-2.-Publications  custody  log.       3 1 .58 


the  general  situation  at  the  end  of  that  day,  and  any 
special  orders  (called  current  orders)  that  apply  to 
succeeding  watches. 

The  OOD  and  usually  the  JOOD,  CIC  watch  of 
ficer,  and  CIC  watch  supervisor  are  required  to  ini- 
tial the  current  night  orders  to  signify  they  have  read 


and  understand  them.  When  you  check  the  orders, 
as  QM  of  the  watch,  be  sure  you  are  looking  at  the 
correct  page.  It  has  happened  that  wrong  pages  have 
been  read,  and  the  resulting  troubles  can  be  serious. 
.For  this  reason,  always  check  the  date  of  the  current 
orders  you  are  inspecting.  Shortly  in  advance  of  the 
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time  for  the  ofUcer  of  the  deck  to  execute  the  orders 
directed  to  him  in  the  night  order  book,  it  is  advisa- 
ble to  remind  him  of  this  duty. 

You  must  also  be  able  to  find  the  apparatus  you 
are  to  use-engine  order  telegraph,  rpni  indicator, 
echo  depth  sounder,  barometer,  bearing  circle, 
stadimeter,  light  switches,  and  controls  for  any  elec- 
trical signal  equipment  operated  frorn  the  navigation 
and  signal  bridges,  even  under  conditions  cf  total 
darkness.  If  you've  just  come  aboard  the  ship,  you 
should  explore  the  bridge  and  charthouse  before  you 
take  over,  especially  if  your  first  watch  is  to  be  dur- 
ing the  hours  of  darkness. 

WATCH  ROUTINE 

When  you  relieve  the  watch,  make  sure  you  ob- 
tain any  special  information  the  man  you  relieve 
may  have  for  you.  Such  information  includes  verbal 
orders  to  the  wheel  that  still  are  standing,  steering 
peculiarities  due  to  unusual  weather  situations,  or 
anticipated  aids  to  navigation. 

Consult  the  night  order  book  and  examine  the 
current  orders.  Look  over  the  deck  log  entries  of  the 
previous  watch  and  see  if  there  is  anything  pertain- 
ing to  your  watch,  then  report  officially  to  the  OOD 
that  you  have  relieved  the  watch. 

Inform  yourself  of  the  general  situation.  You 
should  have  some  knowledge  of  what  is  happening 
aboard  your  ship.  The  material  to  follow  will  give 
you  an  idea  of  some  of  the  information  you  must 
know  when  you  stand  watch.  How  much  information 
you  need  depends  to  some  degree  on  whether  you 
are  anchored,  at  sea,  alongside,  or  in  some  other 
situation. 

First  (and  most  important),  as  the  quartermaster 
of  the  watch,  you  must  serve  as  the  assistant  to  the 
OOD.  In  this  capacity  you  are  very  close  to  events 
occurring  on  the  bridge  and  at  other  stations.  Your 
nearness  makes  it  possible  for  you  to  observe  the 
watch  personnel  and  the  jobs  they  are  performing. 
Frequently,  the  officer  of  the  deck  is  involved  in  a 
problem  of  maneuvering  or  navigation,  and  may  fail 
to  notice  the  omission  of  small  details  in  the  ship's 
daily  routine.  Pages  from  the  ship's  organization 
book,  listing  the  routine  of  the  day,  are  available  in 
the  pilothouse.  It  is  an  important  part  of  your  job  as 
quartermaster  of  the  watch  to  remind  people  con- 
cerned when  the  time  approaches  for  performing 
each  detail. 

When  standing  watch,  you  should  observe  all  in- 
struments and  equipment  that  register  and  perform 
significant  functions.  If,  for  instance,  the  steersman 
wanders  off  course,  you  should,  by  your  observation 


of  the  compass,  be  the  first  to  discover  what  hap- 
pened. This  incident  should  be  reported  to  the  OOD 
immediately.  The  barometer  is  another  instrument 
that  you  should  keep  your  eye  on.  The  barometer 
readings  are  entered  in  the  weather  log  every  hour, 
but  the  readings  can  change  drastically  if  a  storm  of 
hurricane  proportions  should  come  up.  Other  instru- 
ments that  you  should  observe  closely  are  the  com- 
pass, rudder  angle  indicator,  course  recorder,  and 
'  revolution  indicator.  Anything  that  might  affect  the 
ship  should  be  reported  to  the  OOD. 

The  condition  of  the  ship's  motive  powerplant 
must  be  known  at  all  times.  Underway,  the  boilers  and 
engines  in  use  must  be  recorded.  When  in  port,  you 
must  advise  the  OOD  of  the  boilers  that  are  being 
held  in  readiness  and  of  any  repairs,  already  in 
progress,  which  may  interfere  with  the  ship's  getting 
underway. 

As  watch  quartermaster  you  must  know  your 
ship's  standard  speed,  and  how  many  revolutions  per 
minute  are  required  to  make  standard  speed.  Natu- 
rally, you  must  know  the  speed  she  is  making 
presently,  her  base  course  by  steering,  standard  and 
gyrocompass,  and  her  present  course.  The  gyrocom- 
pass must  be  adjusted  for  material  changes  in 
latitude,  but  you  do  not  make  the  actual  adjustment; 
you  must  notify  the  electrical  gang  when  an  adjust- 
ment must  be  made. 

Check  to  see  that  the  required  running  lights  and 
auxiliary  lights  are  on.  If  you  have  the  watch  at  sun- 
rise or  sunset,  turn  the  required  lights  on  or  off  at  the 
proper  instant.  Having  the  proper  lights  on  is  a  must 
for  every  naval  vessel.  A  knowledge  of  lights  enables 
you  to  determine  the  direction  another  ship  is  travel- 
ing. If  the  wrong  lights  are  used,  your  ship  may 
become  endangered.  For  correct  ship's  lights,  refer 
to  chapter  9  of  this  training  manual. 

As  quartermaster  of  the  watch,  you  should  know 
the  cruising  formation  of  the  ship,  the  name  and  lo- 
cation of  the  formation  guide,  and  the  names  of  the 
other  ships  present.  You  must  know  your  ship's  rela- 
tive position  in  formation,  and  check  it  repeatedly 
during  the  watch.  You  should  know  how  to  work 
basic  maneuvering  board  problems.  The  maneuver- 
ing board  problems  are  essential  in  determining 
courses  and  speeds  to  use  if  the  formation  is  altered. 

Find  out  which  boat  is  designated  ready  lifeboat, 
and  learn  the  plan  for  manning  it.  Keep  an  eye  on 
the  weather  situation,  tendency  of  the  barometer, 
wind  velocity  and  direction,  cloud  formations,  and 
any  other  conditions  that  might  endanger  your  ship. 
If  any  of  the  ship's  boats  are  in  the  water,  you  must 
know  their  location  and  any  special  orders  applica- 
ble to  them.  You  must  have  the  compass  course  to 
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the  regular  landing  worked  out  for  boat  coxswains, 
and  be  prepared  to  work  out  a  course  for  any  boat 
making  a  trip  to  another  point. 

One  of  your  main  duties  on  the  quartermaster 
watch  on  an  anchored  ship  is  to  see  whether  the  ship 
drags  her  anchor.  You  must  know  what  kind  of  hold- 
ing ground  the  anchor  is  in  (mud,  sand,  gravel)  and 
how  deep  the  water  is.  Be  alert  at  all  times  to  detect 
the  first  indication  of  dragging,  especially  when  cir- 
cumstances make  it  a  definite  possibility.  Poor  hold- 
ing ground,  deep  water,  a  strong  wind  or  tide,  or  any 
combination  of  these  conditions  mean  that  the  drift 
lead  should  be  put  over  at  once  and  checked  often. 
Repeated  bearings  and  ranges  must  then  be  taken. 
You  must  report  to  the  OOD  any  indication  of  a 
drag,  even  though  it  is  only  a  suspicion.  You  must 
learn  to  distinguish  between  a  change  of  bearing 
caused  by  a  swing,  and  the  actual  change  due  to 
dragging. 

Immediate  acfion  must  be  taken  when  the 
anchor  starts  to  drag.  It  may  be  necessary  only  to 
veer  chain  and  get  another  good  bite.  In  a  crowded 
anchorage,  or  near  a  lee  shore  or  shoal  water,  hc'^v- 
ever,  another  anchor  must  be  dropped  at  once. 
Preparations  usually  are  made  for  getting  underway, 
and  emergency  signals  are  made  to  wain  ships  to 
leeward  or  downstream  that  they  may  have  to 
maneuver  out  of  the  way. 

If  conditions  indicate  that  dragging  is  a  possibili- 
ty, it  is  a  good  idea  to  walk  forward  now  and  then 
and  check  the  chain.  Under  normal  circumstances, 
with  the  chain  veered  to  proper  scope,  it  should 
hang  in  a  slight  catenary  (downward  curve).  If  it  is 
taut,  the  hook  nay  be  about  to  drag.  When  it  drags 
on  a  hard  bottom,  a  loud  rambling  sound  ordinarily 
indicates  that  (Condition.  However,  on  an  oozy  bot- 
tom it  may  slide  along  noiselessly.  In  that  event,  if 
you  put  your  foot  on  the  chain,  usually  you  can  feel  a 
definite  vibration. 

If  your  ship  is  moored  with  two  anchors,  you 
must  know  whether  a  swivel  is  in  use.  If  not,  or  if  the 
swivel  is  not  functioning  properly,  you  must  keep 
record  of  how  the  ship  swings,  so  you  can  inform  the 
OOD  before  the  chain  becomes  fouled.  This  action 
entails  a  knowledge  of  the  state  of  the  tide.  If  you  are 
moored  alongside,  you  must  know  what  lines  are  in 
use,  whether  they  are  doubled  up,  and  whether  they 
are  taut  or  sJack.  If  your  ship  is  one  of  a  nest,  you 
must  know  which  ship  in  the  nest  has  the  buoy. 

PREPARATIONS  FOR  GETTING  UNDERWAY 

A  ship  cannot  get  underway  unless  extensive 
preparations  are  made.  During  these  preparations, 
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every  department  and  nearly  every  man  has  some 
duties  to  perform.  As  Quartermaster,  you  have  some 
of  the  most  important  duties. 

Your  duties  in  connection  with  getting  underway 
may  be  separated  into  two  broad  categories.  First, 
you  must  lay  out  and  set  up  equipment.  Second,  you 
must  check  or  test  the  operating  equipment  on  the 
bridge. 

SETTING  UP  EQUIPMENT 

You  must  set  up  the  navigational  chart  of  the 
area  in  which  your  ship  is  anchored  or  moored.  Pro- 
vide pencils,  dividers,  drawing  compasses,  parallel 
rulers,  and  erasers  for  the  use  of  the  navigator.  Set 
up  a  drafting  machine,  bearing  circle,  and  alidade. 
When  required,  you  may  also  need  a  three-arm 
protractor,  sextant,  and  stadimeter.  You  must  also 
provide  binoculars  for  the  bridge  personnel. 

CHECKING  AND  TESTING  EQUIPMENT 

The  operating  equipment  on  the  bridge  must  be 
tested  (usually  by  the  QM  of  the  watch)  to  ensure 
that  it  will  function  properly  when  the  ship  is  un- 
derway. You  must  check  the  helm  and  rudder  by 
turning  the  wheel  full  to  the  right  (or  left)  and 
watching  the  rudder  angle  indicator  to  see  that  it  fol- 
lows the  wheel  angle  indicator  to  the  proper  angle. 
When  this  check  is  made,  turn  the  wheel  full  in  the 
opposite  direction,  and  agai,n  watch  the  rudder  angle 
indicator  for  proper  reaction.  While  this  test  is  being 
carried  out,  you  should  have  someone  in  after  steer- 
ing standing  by  to  see  that  the  wheel  and  the  rudder 
angle  indicator  at  that  steering  station  are  function- 
ing properly. 

The  QM  of  the  watch  tests  the  annunciator  and 
propeller  revolution  telegraph  to  ensure  that  the 
necessary  signals  can  be  transmitted  to  the  en- 
gineroom.  Prior  arrangements  for  the  test  must  be 
made  with  engineroom  and  l.C.  room  personnel.  To 
test  the  annunciator,  move  the  handle  on  either  the 
port  or  starboard  side  to  one  of  the  positions  that  in- 
dicates a  desired  speed  (ahead  or  astern);  wait  for 
the  engineroom  personnel  to  acknowledge  receipt  of 
the  order  by  moving  their  indicator  to  the  same  posi- 
tion. When  the  engineroom  acknowledges,  repeat 
the  procedure  by  using  a  different  indication  of 
speed.  Continue  in  this  manner  until  all  handle  posi- 
tions on  the  annunciator  are  indicated  and 
acknowledged. 

Test  the  propeller  revolution  indicator  by  turning 
the  indicator  knobs,  thereby  causing  different  num- 
bers of  desired  revolutions  to  be  transmitted  to  the 
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engineroom.  Personnel  in  the  engineroom  should 
acknowledge  by  indicating  the  same  number  of 
revolutions  rung  up  by  the  bridge.  This  procedure 
should  be  repealed,  using  several  different  combina- 
tions of  numbers. 

Check  the  gyrocompass  repeaters  to  see  thai 
they  are  aligned  with  the  master.  Accomp-llsh  this 
procedure  by  ''marking''  the  repeaters  and  the 
master  simultaneously,  then  compare  the  readings. 
If  the  reading  at  the  lubber's  line  of  a  repeater  differs 
from  the  master  by  half  a  degree  or  more,  you 


should  realign  it.  Proceed  by  pushing  in  and  rotating 
a!i  adjusting  knob,  located  near  the  base  of  the  re- 
peater, either  clockwise  or  counterclockwise,  so  that 
the  compass  card  on  the  repeater  can  be  rotated  to 
coincide  with  the  master  gyro. 

The  ship's  whistle  and  siren  (if  installed  on  your 
ship),  as  well  as  the  general,  chemical,  and  collision 
alarms,  are  additional  checks  you  must  make  for 
their  proper  operation.  Before  testing  any  noise- 
making  equipment,  however,  you  must  obtain  per- 
mission from  the  commanding  officer. 
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CHAPTER  3 

HONORS  AND  CEREMONIES 


Since  the  days  when  the  United  States  emerged 
as  an  independent  nation,  tradition  has  played  an 
important  role  in  the  ceremonial  functions  of  our 
Navy.  At  first,  most  of  the  honors  and  ceremonies 
rendered  by  our  Navy  were  carried  over  from  the 
British  Navy.  Before  many  years  went  by,  however, 
the  United  States  Navy  began  changing  these  car- 
ryover honors  and  ceremonies  to  conform  to  its  own 
concept  of  ceremonial  functions.  As  a  result,  the 
United  States  Navy  now  has  a  rigid  set  of  rules 
covering  all  ceremonies. 

All  types  and  phases  of  ceremonial  functions 
rendered  by  and  on  board  naval  vessels  are 
presented  in  this  chapter.  Quartermasters  must 
know  what  is  required,  and  also  when,  how,  why, 
where,  and  by  whom  the  honors  and  ceremonies  are 
given. 

PASSING  HONORS 

Passing  honors  are  those  honors,  except  gun 
salutes,  rendered  by  ships  and  boats  when  ships,  em- 
barked officials,  or  officers  pass  (or  are  passed) 
close  aboard.  Close  aboard  means  passing  within 
600  yards  for  ships,  and  within  400  yards  for  boats. 
To  ensure  that  appropriate  honors  are  given,  these 
distance  limitations  should  be  interpreted  liberally. 

Passing  honors  consist  of  sounding  the  command 
''Attention,"  followed  by  a  hand  salute  by  all  per- 
sons on  deck  and  not  in  ranks.  Passing  honors  are 
exchanged  between  ships  of  the  U.  S.  Navy,  and 
between  ships  of  the  Navy  and  the  Coast  Guard, 
passing  close  aboard.  si 

Table  3-1  prescribes  the  honors  for  a  ship  of  the 
Navy  passing  close  aboard  a  ship  or  naval  station  dis- 
playing the  flag  of  the  officials  indicated,  and  for 
naval  stations  (insofar  as  practicable)  when  a  ship 
displaying  such  flag  passes  close  aboard.  These 
honors  are  acknowledged  by  returning  the  same 
honors. 

Table  3-2  lists  the  honors  to  be  rendered  by  a 
ship  of  the  Navy  being  passed  close  aboard  by  a  boat 
displaying  the  flag  or  pennant  of  a  civil  official  or  a 
navai  officer. 


FOREIGN  DIGNITARIES  AND  WARSHIPS 

The  honors  prescribed  for  the  President  of  the 
United  States  are  given  by  a  ship  of  the  Navy  being 
passed  close  aboard  by  a  ship  or  boat  displaying  the 
flag  or  standard  of  a  foreign  president,  sovereign,  or 
member  of  a  reigning  family.  The  foreign  national 
anthem  is  played  instead  of  the  national  anthem  of 
the  United  States. 

Passing  honors  are  exchanged  when  foreign  war- 
'  ships  pass  close  aboard.  The  honors  consist  of  parad- 
ing the  guard  of  the  day,  sounding  ''Attention," 
rendering  the  hand  salute  by  all  persons  in  view  on 
deck,  and  playing  the  foreign  national  anthem. 

RENDERING  PASSING  HONORS 

The  command  "Attention"  is  sounded  by  the  ju- 
nior when  the  bow  of  one  ship  passes  the  bow  or 
stern  of  the  other  vessel.  If  a  senior  is  embarked  in  a 
boat,  "Attention"  is  sounded  before  the  boat  is 
abreast,  or  nearest  abreast  the  quarterdeck. 

The  guard,  when  required,  calls  "Present  arms," 
and  all  persons  on  deck  salute.  Music  is  played, 
when  required.  The  order  "Carry  on"  is  sounded 
when  the  prescribed  honors  are  rendered  and 
acknowledged. 

Passing  honors  are  not  rendered  after  sunset  nor 
before  0800,  except  when  international  courtesy 
requires.  Passing  honors  are  not  exchanged  between 
ships  of  the  Navy  when  they  are  engaged  in  tactical 
evolutions  outside  port.  The  senior  officer  present 
may  direct  that  passing  honors  be  dispensed  with  in 
whole  or  in  part. 

PRECEDENCE  OF  SHIPBOARD  MEANS  OF 
ANNOUNCING 

There  are  a  number  of  ways  to  call  attention  to 
cermonies,  events,  departures,  arrivals,  etc.  aboard  a 
Navy  ship.  The  preferred  order  of  use  is  as  follows: 

1.  Bugle 

2.  Whistle 

3.  Passing  the  word. 

No  more  than  one  means  should  be  used  for  a 
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Table  3-1. -Passing  Honors  Rendered  b\  a  Ship 
or  Naval  Station        6V.  125 


Official 

Uniform 

Ruffles 
and 
flourishes 

Music 

Guard 

Remarks 

As  prescribed  by 
senior  officer 
present. 

4 

National 

Full 

Man  rail,  unless 
otherwise  direc- 
ted by  senior 
officer  present. 

anthem. 

SppTptaTv  of  Statp 
when  special  for- 
eign representative 
of  the  President. 

do 

4 

do 

do 

Crew  at 
quarters. 

Vice  President .... 

Of  the  day 

do 

do 

Do. 

Secretary  of  Defense, 
Deputy  Secretary 
of  Defense,  or  Sec- 
retary of  the  Navy. 

do 

do 

do 

Do. 

Assistant  Secretary 
of  Defense,  Under 
Secretary  or  an 
Assistant  Secretary 
of  the  Navy . 

do 

do 

do 

Do. 

given  event  and  the  same  means  should  be  used 
throughout  that  event,  e.g.  ''Attention  to  port'' 
should  not  be  announced  by  a  whistle  and  followed 
by  the  same  order  given  orally  over  the  ship's  loud- 
speaker; '*Carry  on"  should  not  be  announced  using 
a  different  device  than  that  used  to  announce  "At- 
tention.'* 

Bugle  and  Whistle  Signals 

In  order  to  standardize  bugle  and  whistle  signals 
when  used  for  passing/side  honors,  the  following  are 
prescribed: 


One  Blast 
Two  Blasts 

One  Blast 
Two  Blasts 

Three  Blasts 


Attention  to  starboard. 
Attention  to  port. 
Render  salute. 
Terminate  salute,  remain 

at  attention. 
Carry  on. 


GUN  SALUTES 

Gun  salutes  prescribed  in  yVi2v>'  Regulations  for 
officers  and  officials  entitled  to  17  or  more  guns  are 
fired  on  the  occasion  of  each  official  visit  of  the  in- 
dividual concerned.  Gun  salutes  designated  in  Navy 
Regulations  for  officers  and  officials  entitled  to  15 
guns  or  fewer  are  not  fired  unless  so  ordered  by  the 
senior  officer  present  or  by  higher  authority.  Nor- 
mally, the  interval  belween  guns  in  salutes  is  5 
seconds. 

During  the  gun  salute,  persons  on  the  quarter- 
deck, or  in  the  ceremonial  party  if  ashore,  render  the 
hand  salute;  other  persons  on  deck,  or  in  the  vicinity 
of  the  ceremonial  party  if  ashore,  stand  at  attention. 

Officers  being  saluted  give  the  hand  salute  during 
the  firing  of  the  gun  salute.  If  practicable  to  do  so, 
the  boat  or  vehicle  in  which  a  person  being  saluted  is 
embarked  is  stopped  during  the  firing  of  the  gun 
salute. 
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rablc3-2.-Passing  Honors  Rendered  by  a  Ship 
Being  Passed  by  a  Boat       69. 1 26 


Official 

Ruffles 
and 
flourishes 

Music 

Guard 

Remarks 

4 

National 
anthem . 

Full 

"Attention''  sounded,  and 
salute  by  ail  persons  in 
view  on  deck.  If  directed 
by  the  senior  officer 
caciiL,  nid.li  rdii* 

Secretary  of  State  when 
special  foreign  representa- 
tive of  President. 

4 

do 

do 

"Attention''  sounded,  and 
salute  by  all  persons  in 
view  on  deck* 

Vice  President,  Secretary 
of  Defense,  Deputy  Sec- 
retary of  Defense,  Sec- 
retary of  the  Navy, 
Assistant  Secretary  of 
Defense,  Under  Secre- 
tary or  an  Assistant 
Secretary  of  the  Navy. 

4 

Admirars 
roarc*h . 

do 

\^ 

Do. 

Other  civil  official 
entitled  to  honors  on 
official  visit. 

Do. 

Officer  of  an  armed 
service. 

Do. 

HONORS  FOR  OFFICERS 

The  honors  due  officers  of  the  Armed  Forces  are 
set  forth  in  table  3-3.  These  honors  are  rendered  by 
ships  and  stations  on  the  occasion  of  an  official  visit. 
Ashore,  the  single  gun  salute  (when  required)  is 
given  on  arrival  instead  of  on  departure. 

An  officer  departing  for  or  returning  from  an  of- 
ficial visit  is  rendered,  by  his  flagship  or  command, 
the  honors  established  for  such  a  formal  visit. 
Aboard  his  flagship,  however,  the  uniform  of  the  day 
normally  is  worn,  and  gun  salutes  are  not  fired. 

Upon  arrival  or  departure  of  a  visiting  Navy  cap- 
tain or  commander  (or  officer  of  equivalent  grade  in 
the  other  services)  who  is  not  a  Chief  of  Staff,  Com- 
manding Officer,  or  whose  command  identity  is  not 
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known  to  the  Officer  of  the  Deck,  the  words  "Staff 
gangway"  are  substituted  for  the  official  title. 

NOTE:  The  term  ''official  visit"  means  a  formal 
visit  of  courtesy  requiring  special  honors  and 
ceremonies.  An  informal  visit  of  courtesy  requiring 
no  special  ceremonies  is  a  "call." 

PROCEDURE  FOR  OFFICKAL  VISIT 

The  honors  specified  for  an  official  visit  are 
rendered  on  arrival  as  follows: 

1.  When  the  rail  is  manned,  men  are  spaced 

uniformly  at  the  rail  on  each  weather  deck, 
facing  outboard. 

2.  The  command  "Attention"  is  sounded  as  the 

visitor's  boat  or  vehicle  approaches  the 
ship. 
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Table  3-3.-Honors  Required  for  Officers  of  the 
Armed  Forces  69T27 


Officer 

Uniform 

Gun 
salute 

Music 

Guard 

CVJ 

JO 

o 

Xi 
Q) 

CO 

Arrival 

Departure 

'  Ruffles  anc 
flourishes 

Chairman,  Joint 

Full 

19 

19 

4 

General's  or 

Full 

8 

unieis  01  otall . 

dress. 

Admiral's 

march. 

Chief  of  Staff,  U.S. 

do 

19 

19 

4 

General's 

do 

8 

Army. 

march. 

i^niei  oi  jNavai  opera* 

do 

19 

19 

4 

Admiral's 

do 

8 

tions . 

march. 

Chief  of  Staff,  U.S. 

do 

19 

19 

4 

General's 

do 

8 

Air  Force. 

march. 

Commandant  of  the 

do 

19 

19 

4 

Admiral's 

do 

o 

Marine  Corps. 

march . 

General  of  the  Army 

do 

19 

19 

4 

General's 

do 

o 

IIICLJ.  ^11. 

Fleet  Admiral 

do 

19 

19 

4 

Admiral's 

do 

3 

General  of  the  Air 

march . 

do 

19 

19 

4 

General's 

do 

3 

Force. 

march . 

Generals 

do 

17 

17 

4 

do  1 

do 

3 

Admirals 

do 

17 

17 

4 

Admiral's 

do 

o 

Naval  or  other  Mili- 

march. 

do 

17 

4 

General's  ^ 

do 

tary  Governor, 

or  Admiral's 

commissioned  as 

march. 

such  by  the  Presi- 

dent, within  the 

area  of  his  jurisdic- 

tion. 

Vice  Admiral  or 

do 

15 

3 

dol 

do 

8 

Lieutenant  General. 

Rear  Admiral  or 

do 

13 

2 

do  ^ 

do 

6 

Major  General. 

Commodore  or 

do 

11 

1 

do  ^ 

do 

6 

Brigadier  General, 

Captain,  Commander, 

Of  the 

Of  the 

4 

Colonel,  or  Lieu- 

day. 

day. 

tenant  Colonel. 

Other  commissioned 

do 

do 

2 

officers . 

i 

Marine  Corps  general  officers  receive  the  Admiral's  march. 
Not  appropriate  on  shore  installations. 
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3.  11*  a  gun  salute  is  proscribed  on  arrival,  it  is 

fired  as  the  visitor  approaches  and  still  is 
clear  of  the  side.  The  proper  flag  or  pen- 
nant is  broken  on  the  first  gun  and  hauled 
down  on  the  last  gun,  except  when  it  is  to 
be  flown  for  the  duration  of  the  visit.  Other 
ships  firing  a  concurrent  salute  also  haul 
down,  on  the  last  gun,  the  flag  or  pennant 
displayed  in  honor  of  the  visitor.  NOTE:  If 
the  ship  visited  is  moored  to  the  pier  in 
such  a  position  that  it  is  impracticable  to 
render  the  gun  salute  before  arrival  on 
board,  the  salute  is  rendered-provided  local 
regulations  do  not  forbid  gun  salutes-after 
the  official  arrives  on  board  and  the  com- 
manding officer  assures  himself  that  the 
dignitary  and  his  party  are  moved  to  a  posi- 
tion in  the  ship  that  is  well  clear  of  the 
saluting  battery. 

4.  The  boat  or  vehicle  is  piped  as  it  comes 

alongside. 

5.  The  visitor  is  piped  over  the  side,  and  all  per- 

sons on  the  quarterdeck  salute  and  the 
guard  presents  arms  until  the  termination  of 
the  pipe,  flourishes,  music,  or  gun  salute, 
depending  on  which  is  rendered  last. 

6.  If  the  gun  salute  is  not  prescribed  on  arrival, 

and  a  flag  or  pennant  is  to  be  displayed  dur- 
ing the  visit,  it  is  broken  at  the  start  of  the 
call. 

7.  The  piping  of  the  side,  the   ruffles  and 

flourishes,  and  the  music  are  executed  in 
the  ordet'  named.  In  the  absence  of  a  band, 
**To  the  Colors''  is  sounded  on  the  bugle  in 
lieu  of  the  national  anthem,  when  required. 

8.  The  visitor,  if  entitled  to  1  1  guns  or  more,  is 

invited  to  inspect  the  guard  upon  comple- 
tion of  the  gun  salute  or  such  other  honors 
as  may  be  accorded  him. 

On  departure,  the  honors  prescribed  for  an  offi- 
cial visit  are  as  follows: 

1 .  The  rail  is  manned,  if  required. 

2.  The  command  ^'Attention''  is  sounded  as  the 

visitor  arrives  on  the  quarterdeck. 

3.  When  the  visitor  is  ready  to  leave  the  ship, 

the  guard  presents  arms,  all  persons  on  the 
quarterdeck  salute,  and  ruffles  and 
flourishes  are  sounded.  The  visitor  then  is 
piped  over  the  side.  The  salute  and  present 
arms  terminate  with  the  call.  If  no  salute  is 
fired,  the  flag  or  pennant  displayed  in 
honor  of  the  visitor  is  hauled  down. 

4.  The  boat  or  vehicle  is  piped  away  from  the 

side. 


5.  If  a  gun  salute  is  directed  upon  departure,  it  is 
fired  when  the  visitor  is  clear  of  the  side.  If 
a  flag  or  pennant  is  displayed  in  honor  of 
the  visitor,  it  is  hauled  down  with  the  last 
gun  of  the  salute. 
When  possible,  the  same  honors  and  ceremonies 
are  rendered  on  the  occasion  of  an  official  visit  to  a 
naval  station. 

SIDE  HONORS 

On  the  arrival  and  departure  of  civil  officials  and 
foreign  officers,  and  of  United  States  officers  when 
directed  by  the  senior  officer  present,  the  side  is 
piped  and  the  appropriate  number  of  side  boys 
paraded. 

Side  boys  are  not  paraded  on  Sunday  nor 
between  sunset  and  0800  on  other  days.  They  are 
not  paraded  during  meal  hours  of  the  crew,  general 
drills  and  evolutions,  nor  periods  of  regular  over- 
haul. As  an  exception  to  the  foregoing  rules,  side 
boys  may  be  paraded  at  any  time  during  daylight 
hours  in  honor  of  vivil  officials  or  foreign  officers. 

Except  for  official  visits  and  for  other  formal  oc- 
casions, side  boys  are  not  paraded  in  honor  of  of- 
ficers of  the  armed  services  cf  the  United  States,  un- 
less the  senior  officer  present  directs  otherwise. 

The  side  is  piped  when  side  boys  are  paraded,  but 
not  at  other  times.  When  side  boys  are  not  ordered, 
the  guard  and  band  are  not  paraded  in  honor  of  the 
arrival  or  departure  of  an  individual. 

HAILING  AN  APPROACHING  BOAT 

A  boat  approaching  a  ship  at  night  is  hailed  by 
the  QM  of  the  watch  or  the  OOD  with  '*Boat  ahoy." 
The  coxswain^s  answering  hails,  indicating  the  rank 
of  the  senior  person  in  the  boat,  are  as  follows: 
President  or  Vice 

President        ^'United  States/' 
of  the  United 
States 

Secretary,  Deputy 

or  an  As-  ^'Defense." 
sistant  Secretary  of 
Defense 
Secretary,  Under 
Secretary  or  an  **Navy." 
Assistant  Secretary 
of  the  Navy 
Chief  of  Naval 
Operations  or  the  "Naval 

Vice  Chief  of       Operations. " 
Naval  Operations 
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Fleet,  Force,  or 
Type  Commander 


A  Flag  Officer 
A  General  Officer 
A  Chief  of  Staff 
A  Flotilla 
Commander 

A  Group 
Commander 

A  Squadron 
Commander 

A  Division 
Commander 

A  Marine  Officer 
Com- 
manding a  Brigade 
A  Commanding 
Officer  of 
a  Ship,  Station, 
etc. 

A  Marine  Officer 
Com- 
manding a 
Regiment 


Fleet  or  ab- 
breviation of  ad- 
ministrative title 
(e.g.  PHIBLANT)." 
"Flag  Officer/' 
"General  Officer." 
"Staff.'' 

FLOT 

(Type )  ( Number) 

GRU 
(Type)  (  Number) 

RON 
(Type)  ( Number) 

DIV 

(Type)  (Number) 
"Brigade  Commander." 


(Name  of  Ship, 
Station,  etc.) 


Regimental 
Commander." 


To  simplify  the  question  of  side  hoys,  it  i.s  custo- 
mary, during  daylight,  for  the  OOD  to  hail  boiUs 
with  a  clenched  list  and  for  the  coxswain  of  a  boat 
carrying  persons  of  sufficient  rank  that  they  rate  side 
boys  to  indicate  the  rank  of  the  senior  person  in  the 
boat  by  holding  up  fmgers  equal  in  number  to  the 
number  of  side  boys  rated  by  that  person.  In  other 
words,  the  OOD  might  hail  a  boat  by  holding  up  a 
clenched  fi.st  and  the  coxswain  of  a  boat  carrying  a 
captain  would  then  hold  up  4  fingers,  warning  the 
quarterdeck  personnel  that  they  should  have  4  side 
boys  standing  by. 

\\\  addition  to  the  aforementioned  manner  of  sig- 
nifying the  rank  of  the  senior  person  in  an  ap- 
proaching boat,  it  is  also  possible  to  find  out  by  ob- 
serving the  insignia  on  the  fore  and  aft  flagstaffs. 
These  insignia  are  as  follows: 

President  Spread  eagle. 

Secretary  of  Defense  Spread  eagle. 

Secretary'  of  the  Navy  Spread  eagle. 

Fleet  Admiral  Spread  eagle. 

Chief  of  Naval  Operations  .  . .  Spread  eagle. 
Assistant  and  Under  Secretaries 

of  the  Navy   Halberd. 

Cabinet  officers  Halberd. 

Flag  officer  (not  listed  above).  Halberd. 

Captain   .  Gilt  ball. 

Commander  Gilt  star. 

Officer  of  lower  rank  Flat  truck. 


Any  Other 
Commissioned 

Officer        "Aye,  Aye." 
Other  Officer  (not 

commissioned)        "No,  No." 
Enlisted  Men  "Hello." 
A  Boat  not 
intending  to  go  "Passing" 
alongside, 
regardless  of 
rank  of  passenger 
h  is  not  strictly  accurate  to  say  that  the  answer- 
ing hail  indicates  the  rank  of  the  senior  person  on 
board.  The  actual  rank  of  some  of  the  individuals  in 
the  foregoing  list  may  vary.  During  daylight  you  are 
interested  chiefly  in  knowing  how  many  side  boys 
are  required,  and  this  number  depends  on  the  actual 
rank  of  the  person  coming  aboard.  For  a  flag  officer, 
the  number  of  side  boys  can  be  decided  easily  from 
the  number  of  stars  on  his  flag.  But  a  commanding 
officer  or  a  squadron  or  flotilla  commander  does  not 
always  have  a  specific  rank. 


FLAG  OFFICER  OR  UNIT  COMMANDER 
RELIEVING  COMMAND 

When  a  flag  officer  or  unit  commander  relieves  a 
command  or  departs  after  being  relieved,  the  same 
honors  are  rendered  as  for  an  official  visit,  subject  to 
the  regulations  pertaining  to  gun  salutes. 

When  assuming  a  command,  an  officer  reads  his 
orders  to  the  assembled  officers  and  crew.  Im- 
mediately after  reading  his  orders,  his  personal  flag 
or  command  pennant  is  broken.  Thereupon  the  gun 
salute  is  fired,  if  required  by  Navy  Regulations. 

If  the  flag  officer  or  unit  commander  is  relieving 
another  officer  in  command,  the  officer  being  re- 
lieved reads  his  orders  to  the  assembled  officers  and 
crew.  On  completion  thereof,  or  after  the  gun  salute 
(if  fired),  his  flag  or  command  pennant  is  hauled 
down.  The  officer  succeeding  to  command  then 
reads  his  orders,  after  which  his  flag  or  command 
pennant  is  broken.  The  commission  pennant  is  not 
displayed  aboard  ship  if  a  personal  flag  or  pennant  is 
flying. 
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HOiNORS  AT  OFFICIAL  INSPECTION 

When  a  tlag  officer  or  a  unit  commander  boards 
a  ship  of  the  Navy  to  make  an  official  inspection, 
honors  are  rendered  as  for  an  official  visit,  except 
that  the  uniform  is  prescribed  by  the  inspecting  of- 
ficer. His  flag  or  command  pennant  is  broken  upon 
his  arrival  and  is  hauled  down  on  his  departure. 
When  his  flag  is  Hying  on  board  the  vessel  being  in- 
•spcctcd,  his  personal  flag  is  hauled  down  on  board 
his  flagship.  If  the  vessel  being  inspected  is  his  flag- 
ship, his  flag  remains  flying.  Insofar  as  practicable 
and  appropriate,  the  same  provisions  apply  when  a 
flag  officer  in  command  ashore  makes  an  official  in- 
spection of  a  unit  of  his  command. 

HONORS  FOR  CIVIL  OFFICIALS  AND 
FOREIGN  DIGNITARIES 

A  ship  or  station  must  render  honors  to  civil  offi- 
cials of  the  United  States  as  indicated  in  table  3-4. 
Foreign  dignitaries  are  honored  as  shown  in  table  3- 
5.  As  with  honors  for  officers  of  the  Armed  Forces, 
ashore,  the  single  gun  salute  (when  required)  is 
given  on  arrival  instead  of  on  departure. 

When  a  civil  official  of  the  United  States  takes 
passage  officially  in  a  ship  of  the  Navy,  he  is 
rendered  the  same  honors  on  embarking  and  disem- 
barking as  prescribed  for  an  official  visit.  Addi- 
tionally, if  he  is  entitled  to  a  gun  salute,  it  is  fired 
when  he  disembarks  in  a  port  of  the  foreign  nation  to 
which  he  is  accredited, 

DRESSING  AND  FULL-DRESSING  SHIP 

When  dressing  ship,  the  largest  national  ensign 
the  ship  has  is  flown  from  the  flagstaff.  Except  as 
prescribed  for  a  ship  displaying  a  personal  flag  or 
command  pennant,  a  national  ensign  also  is  dis- 
played from  each  masthead.  The  national  ensigns  at 
the  mastheads  should  be  uniform  in  size.  If  there  is  a 
substantial  difference  in  heights  of  mastheads,  how- 
ever, a  variation  in  the  size  of  the  national  ensigns  is 
appropriate. 

When  the  ship  is  fuII-dressed,  the  mastheads  are 
dressed  as  described  in  the  preceding  paragraph.  A 
rainbow  of  signal  flags  also  is  displayed.  They  should 
reach  from  the  foot  of  the  jackstaff  to  the  mastheads 
and  then  to  the  foot  of  the  flagstaff.  On  peculiarly 
masted  or  mastless  ships,  the  display  is  modified  as 
little  as  possible  from  the  rainbow  effect. 

When  dressing  or  full-dressing  ship  in  honor  of  a 
foreign  nation,  the  national  ensign  of  that  nation 
replaces  the  United  States  national  ensign  at  the 
main  (or  at  the  masthead  of  a  single-masted  ship). 


If  circumstances  necessitate  half-masting  the  na- 
tional ensign  during  dressing  or  full-dressing  ship, 
only  the  national  ensign  at  the  flagstaff  is  hair- 
masted. 

When  full-dressing  is  prescribed,  the  senior  of- 
ficer present  may  direct  that  dressing  be  substituted 
if,  in  his  opinion,  weather  conditions  make  it  advisa- 
ble. Under  such  circumstances,  he  also  may  direct 
that  the  ensigns  be  hauled  down  from  the  mastheads 
after  they  are  hoisted. 

Ships  not  underway  must  be  dressed  or  full- 
dressed  from  0800  until  sunset.  Underway,  they  are 
not  dressed  or  full-dressed. 

Only  clean  flags  should  be  used  in  full-dressing 
ship.  More  than  one  set  of  flags  may  be  needed  to  fill 
all  the  dressing  lines  on  large  ships.  Flags  should  be 
stopped  to  the  dressing  lines  the  day  before  the  ship 
is  to  be  full-dressed.  Otherwise,  something  un- 
foreseen might  develop  and  the  dressing  lines  would 
not  be  ready  for  hoisting  at  0800. 

FLAGS  OF  PRINCIPAL  MARITIME  NATIONS 

Preceding  sections  of  this  chapter  dealt  with  the 
honors  and  ceremonies  for  civil  officials  and  officers 
of  the  United  States  and  foreign  countries.  Another 
of  your  duties  as  Quartermaster  is  identifying  flags 
flown  by  ships  of  the  United  States  Navy  as  well  as 
the  national  and  merchant  flags  of  the  principal 
maritime  nations.  The  remainder  of  this  chapter 
discusses  and  illustrates  these  flags  and  some  of  the 
ceremonies  that  pertain  to  them. 

NATIONAL  ENSIGN 

For  nearly  200  years  the  ensign  (see  fig.  3-1 )  has 
served  as  a  symbol  of  our  country's  greatness. 
Because  it  represents  our  country,  we  owe  it  every 
respect  and  honor  to  which  it  is  entitled. 

During  the  ceremony  of  hoisting  and  lowering 
the  national  ensign,  or  when  the  ensign  is  passing  in 
a  parade  or  review,  all  persons  who  are  not  part  of  a 
military  formation  should  stand,  face  the  colors,  and 
come  to  attention.  Armed  services  personnel  in 
uniform  render  the  hand  salute.  A  man  in  civilian 
dress  should  remove  his  hat  with  the  right  hand  and 
hold  it  at  a  point  on  the  left  shoulder  so  that  the  hand 
is  over  the  heart. 

Personnel  in  civilian  dress,  but  hailess,  should 
stand  at  attention  with  the  right  hand  over  the  heart. 
If  the  ensign  is  carried  in  a  moving  coluinr.,  the  hand 
salute  should  be  made     the  flag  passes. 

When  the  ensign  is  displayed  as  the  national 
anthem  is  being  played,  military  personnel  should 
salute  while  facing  the  ensign.  The  same  salute 
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Flag 

During 

Visit. 
Salute. 
Do. 

Where 

Main 

truck. 
.  .  do .  . 

Fore 
track. 

What 

Foreign 
ensign. 
.  .  do.  . 

.  .  do.  . 

Crew 

Man  rail  . 
...  do.  . 

sAoq  aptg 

00        00  00 

Guard 

o  o 
-o  -o 

S    :  : 

Music 

Foreign  national 

anthem  o 
.  .  .  .  do.  .  .  . 

Admiral's 
march. 

^         ^  Tji 

^  5  ■ 

8jn:|jBd8Q 

T-4         i-H  05 
CSJ         CSJ  T-H 

a  H 

CSJ  CM 

Uniform 

Full  dress 
.  .  .do.  .  . 
.  .  .do.  .  . 

Official  or 
officer 

President  or  Sover- 
eign . 

Member  of  reigning 
royal  family. 

Prime  Minister  or 
other  cabinet 
officer  . 
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NATIONAL  FLAG 

EHSIGH  AND  MERCHANT  FLAG 

D/MENS/ONS 

HOIST  (WIDTH)  OF  FLAG  I.O 

FLY  (LENGTH)  OF  FLAG  K9 

HOtLT  (WIPTk;  OF  UNION  7/13 

FLY  (L£Nli  fH)  OF  UNION  .76 

WIDTH  OF  EACH  STRIPE  1/13 
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should  be  executed,  facing  the  music,  if  the  ensign  is 
not  visible  to  the  person  rendering  the  salute. 

When  the  ensign  is  carried  in  a  procession  with 
another  flag,  or  with  several  flags,  the  ensign  should 
be  on  the  marching  right  of  a  single  line.  Alternative- 
ly, it  should  be  by  itself  in  front  of  the  center  of  the 
line  in  which  the  other  flags  are  carried. 

When  a  number  of  flags,  including  the  ensign, 
are  flown  from  adjacent  poles  or  masts,  the  ensign  is 
hoisted  first  and  lowered  last.  No  other  flag  should 
be  placed  to  the  right  of  the  ensign,  that  is,  to  the 
flag's  right. 

If  the  ensigns  of  two  or  more  nations  are  dis- 
played, they  are  flown  at  the  same  height  from 
separate  masts,  and  should  be  approximately  equal 
in  size.  International  custom  forbids  flying  one  na- 
tion's ensign  above  that  of  another  nation. 

Flags  flown  from  fixed  masts  or  flagpoles  are 
placed  at  half-mast  to  indicate  mourning.  Because 
the  ensign  cannot  be  placed  at  half-mast  on  a  small 
portable  staff,  such  as  that  carried  in  a  parade, 
mourning  is  signified  by  attaching  two  black  crepe 
J  streamers  to  the  spearhead.  Crepe  streamers  are 
used  only  when  ordered  by  the  President.  When  the 
ensigR  is  to  be  flown  at  half-mast,  it  first  should  be 
hoisted  to  the  peak  for  an  instant,  and  then  lowered 
to  ihe  half-mast  position.  Before  the  colors  are 
lowered  for  the  day,  they  should  be  raised  again  to 
the  peak. 

NATIONAL  ENSIGN  ABOARD  SHIP 

The  national  ensign  on  a  Navy  ship  at  anchor  is 
hoisted  at  0800  on  the  flagstaff.  The  union  jack  is 
hoisted  on  the  jackstaff.  Both  flags  are  kept  flying 
until  sunset. 

If  two  or  more  vessels  are  in  company  in  port,  the 
senior  officer  present  signals  at  0745  to  specify  the 
size  of  colors  to  display  for  the  day.  If  his  signal  is 
made  after  0800  the  ensign  is  hauled  down  upon  ex- 
ecution of  the  signal,  and  an  ensign  of  the  prescribed 
size  is  hoisted. 

When  a  naval  vessel  gets  underway,  and  there  is 
enough  light  for  the  ensign  to  be  seen,  it  should  be 
hoisted,  even  though  it  is  earlier  than  0800  or  after 
sunset.  When  falling  in  with  other  ships,  or  when 
near  land,  the  ensign  also  should  be  displayed. 

Naval  shore  stations  follow  the  same  rule  as  ships 
concerning  showing  the  national  ensign  from  0800 
to  sunset.  The  base  commander  designates  where 
the  ensign  is  to  be  displayed. 

On  a  Navy  ship  underway,  the  ensign  is  flown 
from  the  gaff,  which  is  a  spar  extending  outward  at 
an  angle  from  the  mainmast. 


If  a  Navy  ship  enters  a  foreign  port  during  the 
night,  she  hoists  her  ensign  at  daylight  for  a  short 
time  to  enable  port  authorities  to  distinguish  her  na- 
tionality. It  is  customary  for  other  ships  in  port  to 
show  their  colors  in  return. 

In  wartime,  no  action  is  commenced  nor  is  a  bat- 
tle fought  without  displaying  the  national  ensign. 

Displaying  National  Ensign  in  Boats 

The  national  ensign  is  displayed  in  waterborne 
boats  belonging  to  naval  vessels  under  the  following 
circumstances: 

1 .  Underway  during  daylight  in  a  foreign  port. 

2.  When  ships  are  required  to  be  dressed  or  full- 

dressed. 

3.  Going  alongside  a  foreign  vessel. 

4.  When  an  officer  or  official  is  embarked  on  an 

official  occasion. 

5.  When  a  flag  officer  or  general  officer,  a  unit 

commander,  a  commanding  officer,  or  a 
chief  of  staff,  in  uniform,  is  embarked  in  a 
boat  of  his  command  or  in  one  assigned  for 
his  personal  use. 

6.  At  such  other  times  as  may  be  prescribed  by 

the  senior  officer  present. 

Answering  a  Dip 

When  a  vessel  of  any  nation,  formally  recognized 
by  the  United  Stated,  salutes  a  ship  of  our  Navy  by 
dipping  her  national  ensign,  the  salute  is  returned  by 
the  U.  S.  Navy  ship  dip  for  dip.  If  the  original  salute 
is  given  before  0800,  after  sunset,  or  at  any  other 
time  when  the  ensign  is  not  displayed,  the  Navy  ship 
hoists  her  colors,  returns  the  salute,  then  hauls  down 
the  colors  after  a  short  interval.  An  ensign  displayed 
at  half-mast  is  hoisted  to  the  peak  or  truck  before  a 
dip  is  answered.  Ships  of  the  U.  S.  Navy  never  dip 
the  national  ensign  unless  in  return  for  such  compli- 
ment. 

It  should  be  noted  that  the  United  States  may 
recognize  a  government  although  it  may  not  have,  or 
may  have  broken,  diplomatic  relations  with  that 
government.  The  following  governments  are  not 
now  (April  1970)  formally  recognized  by  the  United 
States  and  are  not  entitled  to  the  dip: 

Albania 

Communist  China 
East  Germany 
Mongolia 
North  Korea 
North  Vietnam 
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Figure  3-7a  shows  the  flags  of  nations  NOT  for- 
mally recognized  by  the  United  States.  Since  Mon- 
golia is  landlocked  and  no  merchant  fleet  registered, 
the  chance  of  seeing  their  flag  (fig.  3-7b)  on  a  ship  is 
small.  (Refer  to  explanatory  note  in  fig.  3-8, ) 

National  Ensign  During  Gun  Salutes 

While  firing  a  salute  in  honor  of  a  United  States 
national  anniversary,  as  on  Washington's  Birthday 
or  the  Fourth  of  July,  the  national  ensign  is  displayed 
at  the  main.  It  also  is  flown  at  the  main  during  a  21- 
gun  salute  honoring  a  United  States  civil  official,  un- 
less the  ship  is  displaying  the  personal  flag  of  that  of- 
ficial. During  a  salute  to  any  other  United  States  civil 
official,  excepi  by  a  ship  displaying  the  personal  flag 
of  the  official,  the  national  ensign  is  displayed  at  the 
fore.  In  addition  to  showing  the  ensign  from  the 
main  or  the  fore,  it  also  is  displayed  from  the  gaff  or 
the  flagstaff, 

Half-Masting  Ensign 

The  custom  of  flying  the  ensign  at  half-mast  is 
observed  as  a  tribute  to  the  dead.  The  Navy  has 
specific  rules  for  all  occasions  of  half-masting  the 
ensign.  They  are  as  follows: 

1 .  Whenever  the  ensign  is  to  be  half-masted,  it 

first  is  raised  to  the  peak  (closed  up)  and 
then  is  lowered  to  the  halfmast  position. 
The  same  procedure  is  used  when  lowering 
the  ensign.  It  first  must  be  raised  to  the 
peak  and  then  lowered. 

2.  On  Memorial  Day,  the  ensign  is  flown  at  half- 

mast  from  0800  until  completion  of  the  21- 
guns  salute  fired  at  1200,  or  until  1220  if 
no  salute  is  fired. 

3.  Ships  underway  and  in  port  are  required  to 

half-mast  the  national  ensign  in  accordance 
with  the  appropriate  articles  of  the  U.  5. 
Navy  Regulations  relating  to  such 
procedure. 

During  burial  at  sea,  the  ensign  is  at  half-mast 
from  the  beginning  of  the  funeral  service  until  the 
body  is  committed  to  the  deep.  A  lunger  period  for 
displaying  the  ensign  at  half-mast  may  be  prescribed, 
according  to  circumstances,  by  the  senior  officer 
present.  Boats  participating  in  a  funeral  procession 
also  fly  the  national  ensign  at  half-mast. 


MISCELL.ANEOUS  FL.AGS  .^ND  PENN.ANTS 

Miscellaneous  flags  and  pennants  authorized  to 
be  displayed,  as  circumstances  dictate,  are  the  ( 1  ) 
union  jack:  (  2  )  commission  pennants;  (  3  )  U.S.  Navy 
flag:  (4)  U.S.  Navy  infantry  battalion  flag:  (5)  Red 
Cross  flag:  (6)  church  pennant;  (7)  CNO  flag;  (S) 
personal  flags  of  Navy  flag  officers;  (9)  personal 
flags  and  pennants  in  boats  and  automobiles:  (10) 
personal  flags  of  staff  corps  officers;  (11)  broad 
command  and  burgee  command  pennants;  (12) 
United  Nations  flag;  and  (13)  special  flags  of  U.S. 
civil  officials.  The  miscellaneous  flags  and  pennants 
are  described  individually  in  ensuing  topics. 

L'  lion  Jack 

i  he  union  jack  is  a  replica  of  the  blue,  star- 
studded  field  in  the  corner  of  the  national  ensign. 
(Refer  to  fig.  3-1.)  It  symbolizes  the  union  of  the 
states  of  the  United  States.  Each  star  represents  a 
state,  but  not  a  particular  state. 

When  a  naval  ship  is  at  anchor,  the  union  jack  is 
flown  from  the  jackstaff,  in  the  bow  of  the  ship,  from 
0800  to  sunset.  In  addition  to  flying  from  the 
jackstaff,  the  union  jack  is  hoisted  also  at  the  yar- 
darm  to  indicate  that  a  general  court-martial  or  a 
court  of  inquiry  is  in  session. 

The  union  jack  is  flown  in  boats  as  follows: 
).  When  a  diplomatic  official  of  the  United 
States  of  or  above  the  rank  of  Charge  d'  Af- 
faires pays  an  official  visit  afloat  in  a  boat 
of  the  U.  S.  Navy. 
2.  By  a  governor  general  or  governor  commis- 
sioned as  such  by  the  President,  when  em- 
barked in  a  boat  in  his  official  capacity,  and 
within  the  area  under  his  jurisdiction  (the 
Governor  of  the  Virgin  Islands  for  in- 
stance). 

When  displayed  from  the  jackstaff,  the  union 
jack  is  half-masted  if  the  national  ensign  is  half- 
masted.  The  union  jack  is  not  dipped  when  the  na- 
tional ensign  is  dipped  in  return  for  such  honor  being 
rendered  it. 

The  union  jack  is  issued  in  several  sizes;  but, 
when  flown  at  the  jackstaff,  k  must  be  the  same  size 
as  the  union  of  the  ensign  flown  at  the  flagstaff. 

Commission  Pennant 

Every  Navy  ship  in  commission  flies  the  commis- 
sion pennant  except  when  it  is  replaced  by  ?^  per- 
sonal flag  or  a  command  pennant.  The  commission 
pennant  (fig.  3-2)  is  flown  at  the  after  truck  of  a 
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naval  vessel  or.  if  a  mastless  ship,  at  the  highest  and 
most  conspicuous  point  of  hoist.  It  also  is  flown  from 
the  bow  of  a  boat  when  a  commanding  officer,  not 
entitled  to  a  personal  flag,  is  embarked  on  an  official 
visit. 

The  commission  pennant  is  not  a  personal  flag, 
but  sometimes  it  is  regarded  as  the  personal  symbol 
of  the  commanding  officer.  Along  with  the  ensign 
and  union  jack,  it  is  half-masted  upon  the  death  of 
the  commanding  officer  of  a  ship. 

U.  S.  Navy  Flag 

Before  1959,  the  U.  S.  Navy  had  not  adopted  an 
official  flag.  Until  then,  the  U.  S.  Navy  infantry  bat- 
talion flag  and,  on  rare  occasions,  the  union  jack 
'vere  used  semiofficially  to  represent  the  Navy.  The 
flag  shown  in  figure  3-3  fulfills  the  requirement  for 
an  official  flag  to  represent  the  Navy  on  a  wide 
variety  of  ceremonial,  parade,  and  display  occa- 
sions. 


Figure  3-3.-The  United  States  Navy  flag. 
C69.2 


U,  S.  Navy  Infantry  Battalion  Flag 

The  U.  S.  Navy  infantry  battalion  flag  (fig.  3-4)  is 
used  only  as  an  organization  color  for  ships'  landing 
party  battalions  and  for  battalion  organizations  of 
naval  shore  activities.  When  participating  indepen- 
dently in  operations,  ceremonies,  or  street  parades, 
battalions  may  carry  their  own  organization  colors. 


Figure  3-4.-U.  S.  Navv  infantrv  battalion  tlag. 
C69.3 


Naval  units  entitled  to  fly  the  U.  S.  Navy  infantry 
battalion  flag  as  an  organization  color  may  show 
thereon  the  name  and  location  of  the  battalion. 

Red  Cross  Flag 

in  time  of  war,  hospital  ships  fly  at  the  main  truck 
the  Red  Cross  t1ag  (tig.  3-2)  instead  of  the  commis- 
sion pennant.  Boats  engaged  in  sanitary  service,  also 
hospital  boats  of  landing  parties,  fly  tlu:  Red  Cross 
flag  from  a  staff  in  the  bow. 

Church  Pennant 

The  church  pennant  is  the  only  flag  ever  flown 
over  the  national  ensign  at  the  is^me  point  of  hoist.  It 
is  displayed  only  during  church  services  conducted 
by  a  chaplain  on  board  vessels  of  the  Navy.  (See  fig. 
3-2.) 

CNO  FLAG 

The  Chief  of  Naval  Operations  flag  (fig.  3-2 )  is  a 
blue  and  white  rectangle,  divided  diagonally.  In  its 
center  is  the  official  seal  of  the  Chief  of  Naval 
Operations-an  eagle  clutching  an  anchor  and  sur- 
rounded by  a  chain  of  50  gold  links.  The  CNO  flag  is 
displayed  in  the  same  manner  as  required  for  dis- 
playing flags  of  flag  officers. 

Personal  Flags  of  Navy  Flag  Officers 

When  a  flag  officer  of  the  Navy-a  commodore, 
rear  admiral,  vice  admiral,  admiral,  or  fleet  ad- 
miial-assumes  command  of  a  fleet  or  a  unit  of  a 
fleet,  his  personal  flag  (fig.  3-2)  is  hoisted  and  kept 
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flying  until  he  turns  over  his  command  to  his  succes- 
sor. If  he  is  absent  from  his  command  for  a  period 
exceeding  72  hours,  his  flag  is  hauled  down. 

A  flag  officer's  flag  never  is  displayed  simultane- 
ously fr*jm  more  than  one  ^hip.  It  is  flown  at  the 
main  truck  by  the  ship  he  is  aboard.  Normally,  no 
personal  flag  or  pennant  is  shown  at  the  same 
masthead  with  the  national  ensign.  When  a  double 
display  is  required,  the  personal  flag  or  pennant 
should  be  flown  at  the  fore  truck,  and  the  national 
ensign  is  displayed  at  the  main  truck.  When  a  single- 
masted  flagship  is  dressed  or  full-dressed,  however, 
the  personal  flag  or  pennant  is  hoisted  at  the  star- 
hoard  yard  aim. 

During  a  gun  salute  the  ensign  is  displayed  at  the 
main  truck.  Any  personal  Hag  is  lowered  clear  of  the 
ensign. 

Personal  Flags  and  Pennants  in  Boats  and 
Automobiles 

When  embarked  in  a  boat  of  the  naval  service  on 
official  occasions,  an  officer  in  command,  or  a  chief 
of  staff  acting  fnv  him,  displays  his  personal  flag  or 
command  pennant  from  the  bow.  If  not  entitled  to 
either  a  personal  flag  or  command  pennant,  a  com- 
mission pennant  is  used. 

An  officer  entitled  to  a  personal  flag  or  com- 
mand pennant  may  display  a  miniature  of  his  flag  or 
pev;^5ant  in  the  vicinity  of  the  coxswain's  station 
when  embarked  in  a  boat  of  the  naval  service  on  any 
trips  except  official  occasions. 

An  officer  entitled  to  display  a  personal  flag  or 
command  pennant  may,  when  riding  in  an  automo- 
bile on  an  official  occasion,  display  his  flag  or  pen- 
nant forward  on  the  vehicle. 

Personal  Flags  of  Staff  Corps  Officers 

The  personal  flag  of  a  flag  officer  not  of  the  line 
has  a  white  field  with  blue  stars.  Officers  entitled  to 
such  flags  may  fly  them  at  shore  activities  they  com- 
mand, but  they  are  never  hoisted  on  board  ship. 

Broad  Command  and  Burgee  Command  Pennants 

The  broad  command  pennant  is  flown  by  an  of- 
ficer below  flag  rank  when  in  command  of  a  force, 
flotilla,  squadron,  battleship  division,  carrier  divi- 
sion, cruiser  division,  or  an  aircraft  wing.  If  the  of- 
ficer is  in  command  of  any  other  division,  or  a  major 
jiuMVision  of  an  aircraft  wing,  the  burgee  command 
penms^^  is  displayed. 


If  the  officer  is  the  regularly  assigned  com- 
mander of  the  unit,  or  is  temporarily  in  command, 
the  pennant  is  shown  at  the  after  truck  of  his  ship 
whether  underway  or  in  port.  When  so  displayed, 
the  command  pennant  replaces  the  commission  pen- 
nant. 

The  broad  command  or  burgee  command  pen- 
nant also  is  exhibited  in  the  bow  of  a  boat  in  which 
the  officer  is  embarked  officially.  (See  fig  3-2.) 

United  Nations  Flag 

The  flag  of  the  United  Nations  (U.  N.)  consists  of 
the  official  emblem  of  the  United  Nations  centered 
on  a  blue  background.  (See  fig.  3-5.)  The  emblem  is 
white  and  appears  on  both  sides  of  the  flag. 

The  U.  N.  flag  flies  from  all  buildings,  offices, 
and  other  property  occupied  by  the  United  Nations. 
The  manner  and  circumstances  of  displaying  it  con- 
form, insofar  as  appropriate,  to  the  laws  and  customs 
applicable  to  flying  the  national  flag  of  the  country 
in  which  the  display  is  made. 

The  United  Nations  flag  is  shown  at  installations 
of  the  Armed  Forces  of  the  United  States  only  upon 
occasions  of  visits  of  high  dignitaries  of  the  United 
Nations,  or  on  other  special  occasions  in  honor  of 
the  United  Nations.  At  such  times  it  is  displayed  with 
the  United  States  flag.  Both  flags  should  be  of  the 
same  approximate  size  and  on  the  shme  levid,  with 
the  flag  of  the  United  States  in  the  position  of  honor 
on  the  right  (observer's  left). 

When  United  Nations  dignitaries  are  to  be 
honored,  U.  S.  Navy  vessels  display  the  United  Na- 
tions flag  in  the  same  manner  as  they  present  a 


Figure  S-S.-The  United  Nations  flag.  C69.4 
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foreign  ensign  during  visits  of  a  foreign  president  or 
sovereign. 

The  President  of  the  United  States  may  authorize 
the  display  of  the  United  Nations  flag  for  other  na- 
tional occasions  than  those  named. 

Special  Flags  of  U.  S.  Civil  Officials 

The  personal  flag  of  the  President  of  the  United 
States  is  shown  in  figure  3-6.  His  flag  is  hoisted  at  the 
main  truck  the  moment  he  reaches  the  deck  of  a 
naval  vessel,  and  il  is  kept  flying  until  he  departs.  It  is 
hauled  down  with  the  sounding  of  the  last  gun  of  the 
Presidential  departure  salute.  The  President's  boat 
flag  is  smaJler  in  size  but  of  the  same  design.  When 
he  is  embarked  in  a  boat  of  the  Navy,  his  boat  flag  is 
flown  from  a  staff  in  th«'  how  of  the  boat. 

In  addition  to  the  President,  the  personal  flag  of 
each  of  the  following  civil  officials  is  also  displayed 
at  the  main  truck;  ( 1 )  Vice  President;  (2)  Secretary 
of  State  ( when  acting  as  a  special  foreign  representa- 
tive of  the  President);  (3)  Secretary,  Deputy  Secre- 
tary, and  Assistant  Secretary  of  Defense;  (4)  Secre- 
tary, Under  Secretary,  and  Assistant  Secretaries  of 
the  Navy. 


W'hon  two  or  nuire  civil  officials  are  embarked 
on  hoard  a  ship  of  the  Navy,  or  in  a  boat  of  the  Navy, 
only  the  flag  of  the  senior  t  fficial  is  flown. 

FLAGS  OF  OTHER  MARITIME  NATIONS 

Figure  3-8  shows  the  flags  of  other  m^>:ritime  na- 
tions of  the  world.  As  a  result  of  wars  and  gain  and 
loss  of  independence  by  different  nalions,  this  com- 
bination of  flags  has  undergone  many  changes  dur- 
ing the  ii^ast  40  years.  An  attempt  is  made  every  few 
years,  by  our  Government  agencies,  to  bring  plates 
of  maritime  nations  up  to  date. 

Presently,  the  Oceanographic  Office  of  the 
UnitiNi  States  Navy  issues  H.  O.  Misc.  15181,  which 
illustrates  different  flags  as  of  August  1964.  The 
Oceanographic  Office  also  processes  H.  O.  Pub. 
100,  which  contains  much  of  the  information  found 
in  the  DNC  27  series.  Further,  it  covers  foreign  flags, 
flags  of  civil  officials,  stack  markings,  and  house 
flags. 

Any  future  changes  in  the  flags  and  ensigns  will 
supersede  those  in  this  training  manual. 
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Figure  3-7 A.  —  Flags  of  nations  not  formally 
recognized  by  the  United  States.       C10L3 1  T 
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NORWAY 


ENSIGN 

NATlOWAL— MtRCHAhfT  — .'letoBgulof.  w.»Kovt 

SWEDEN 


FINLAND 


!  ■ 

u 

ENSIGN 

NATIONAL— wrfliou*  twollow-tail 

MERCHANT— wrtiioul  ti^Qllo«  (o<<  and  c<xHtfF'Orn 


FRANCE 


ENSIGN 

NATIONAL— .  MERCHANT  — .ec»onguio'.  w.»h 

GERMANY 


NATIONAL^MERCHANT 


JAPAN 


tNSiGN— NATIONAL— ME  ltCHM>4T 


AUSTRALIA 


2^  ^  \  * 


NATIONAL— JACK 
MERCHANT— So«nc  detifin  en  red  fitid 


NATIONALIST  CHINA 


NATiONAl— MERCHANT 


MERCHANT 
ENSlGN—NATlONAL^ithM  tht  ycMo. 


COMMUNIST  CHINA 


NOTE:  THIS  FLAG  IS  SHOWN  FOR  FA- 
MILIARIZATION PURPOSES  ONLY.  IT 
DOES  NOT  CONSTITUTE  A  FLAG  OF  A 
SOVEREIGN  NATION  RECOGNIZED  BY 
THE  UNITED  STATES  OF  AMERICA. 
THE  UNITED  STATES  RECOGNIZES  THE 
GOVERNMENT  OF  THE  REPUBLIC  OF 
CHINA  (NATIONALIST  CHINA)  AS  THE 
SOLE  GOVERNMENT  OF  CHINA.  NO 
ACTION  OR  EXCHANGE  SHOULD  BE 
MADE  UNDER  ANY  CIRCUMSTANCES 
WHICH  MIGHT  INDICATE,  OR  APPEAR 
TO  INDICATE,  THAT  THE  COMMUNIST 
CHINESE  REGIME  IS  RECOGNIZED  BY 
THE  UNITED  STATES.  THEREFORE, 
NO  ACTION  OR  EXCHANGE  SHOULD 
BE  MADE  INDICATING,  OR  APPEARING 
TO  INDICATE,  RECOGNITION  OF  THE 
CHINESE  COMMUNIST  FLAG.  THIS  IN- 
CLUDES SUCH  ACTIONS  AS  SALUTES, 
ANSWERS  TO  DIPS,  OR  REPLIES  TO 
PASSING  HONORS. 


Figure  3-8.-Flags  of  some  of  the  leading 
maritime  nations-Continued.  C69.6.2 
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A  ship's  logbook  contains  a  complete  chronolog- 
ical record  of  her  history,  from  the  time  she  is  first 
commissioned  lo  the  day  the  commission  pennant 
come;  down  and  she  terminates  her  seagoing  career. 
It  presents  a  complete,  accurate  narrative  of 
noteworth)  incidents  in  the  life  of  the  ship  and 
events  aftecting  her  officers,  passengers,  and  crew. 
Most  of  what  we  know  about  the  actions  of  old 
fighters  like  the  Constitution  and  Constellotion  has 
been  obtained  from  the  yellowed  pages  of  their  log- 
books. 

BesiUes  its  historical  importance,  the  log  has 
ic  gal  standing,  and  may  be  required  to  be  produced 
in  naval,  admiralty,  or  civil  courts.  When,  as 
frequently  happens,  the  witnesses  to  an  incident  in- 
volving a  vessel,  passenger,  or  crewmember  are  dead 
or  widely  dispersed,  the  log  may  be  the  only  availa- 
ble evidence  upon  which  important  legal  decisions 
can  be  rendered.  For  this  reason,  entries  must  be  ab- 
solutely c!ear,  concise,  and  accurate.  Logbooks  are 
preserved  for  an  indefinite  peiiod,  because  claims 
may  be  entered  long  after  occurrence  of  events  that 
give  rise  to  claims. 

SHIP  S  DECK  LOG 

A  ship's  deck  log  is  a  looseleaf  book  in  which  is 
kept  a  complete  record  of  the  ship.  It  contains  a 
description  of  every  circumstance  and  occurrence  of 
importance,  interest,  )r  historical  value  that  in  any 
way  concerns  the  crew  and  the  operation  and  safety 
of  the  ship. 

DECK  LOG  REMARKS  SHEET 

The  deck  log  remarks  sheet  (fig.  4-1 )  is  a  record 
of  each  watch.  Entries  must  be  made  in  the  hand- 
writing  of  the  OOD  who  actually  stands  the  watch. 
He  is  guided  in  his  writing  by  provisions  contained  in 
Instructions  for  Keeping  Ship's  Deck  Log  (NavPers 
15876)j  Navy  Regulations,  and  Manual  of  the  Judge 
Advocate  General  (JAGInst  P5800.7}.  In  selecting 
items  he  thinks  should  be  recorded,  the  OOD  refers 
to  the  weather  observation  sheet,  quartermaster's 


notebook,  and  his  own  recollection  of  happenings 
during  the  watch.  Only  ihc  original  remarks  sheet 
should  be  prepared.  Typewritten  or  carbon  copies 
are  unacceptabje.  The  navigator  inspects  the  log 
sheets  and  signs  them  daily.  The  commanding  of- 
ficer approves  the  log  monthly.  On  the  first  day  of 
each  month,  or  within  10  days  thereafter,  the  log  for 
the  previous  month  is  sent  to  the  Chief  of  Naval  Per- 
sonnel ( Pers-£244 ). 

Only  one  type  of  deck  logbook  is  used  in  the 
Navy  today.  It  has  been  designed  to  meet  the 
requirements  of  both  large  and  small  ships.  All  ves- 
sels in  commission  must  keep  and  submit  a  deck  log, 
except  where  specifically  exempted  by  competent 
authority.  All  ships  use  the  following  forms.  (1) 
Deck  log-Title  Page  (NavPers  3100/1  formerly  Nav- 
Pers 716),  and  (2)  Deck  Log-Remarks  Sheet  (Nav- 
Pers 3100/2)  (formerly  NavPers  719). 

WEATHER  OBSERVATION  SHEET 

The  ships  deck  logbook  (weather  observation 
section)  is  used  as  a  cover  and  onboard  temporary 
stowage  for  the  weather  observation  sheet  (OpNav 
3  144-1 ).  The  weather  observation  sheet,  however,  is 
not  a  part  of  the  ship's  deck  log. 

Entries  on  the  weather  observation  sheet  nor- 
mally are  made  by  the  quartermaster  of  the  watch. 
The  OOD  is  responsible  for  seeing  that  all  entries  are 
correct.  Entries  must  be  made  carefully,  using  black 
lead  pencil.  Everything  written  on  the  sheet  should 
be  clear  and  legible,  because  it  will  be  microfilmed 
later.  A  carbon  should  be  made  for  retention  and  use 
by  ship's  personnel  in  future  comparison  with  the 
discrepancy  list,  which  is  supplied  by  the  National 
Weather  Records  Center.  A  partially  filled-in 
weather  observation  sheet  is  seen  in  figure  4-2. 

The  heading  of  the  sheet  is  completed  by  enter- 
ing the  name  and  identification  number  of  the  ship, 
date  (GMT),  and  geographical  location.  Two  tables 
comprise  the  weather  observation  sheet. 

Table  I:  While  at  sea,  the  state  of  the  weather 
must  be  entered  every  hour.  When  in  port,  the 
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weather  observation  must  be  recorded  hourly,  un- 
less the  commanding  officer  directs  otherwise.  The 
commanding  officer  may  specify  that  no  weather  en- 
tries are  to  be  made  under  the  following  circum- 
stances: (a)  when  in  a  naval  shipyard  undergoing 
overhaul;  or  (b)  when  two  or  more  ships  are  moored 
in  the  same  nest  or  in  the  same  general  group  while 
alongside  a  pier  and  the  senior  officer  present  in  this 
group  or  nest  designates  one  of  these  ships  to  take 
the  hourly  weather  observations  for  all  ships. 

Table  II:  Synoptic  observation  data  must  be 
prepared  in  accordance  with  instructions  and  special 
code  contained  in  Manual  for  Ship's  Surface  Weather 
Observations  (OpNavInst  P3 140.37). 

All  ships  sailing  singly  or  the  senior  ship  in  com- 
pany must  take  and  record  synoptic  observations  in 
table  II  of  the  observation  sheet  at  0000,  0600, 
1200,  and  1800  GMT,  except  when  observing 
aerological  personnel  are  aboard  ship,  in  which  case 
these  observations  are  recorded  in  the  meteorologi- 


cal weather  logs.  A  report  of  these  observations 
must  be  transmitted  by  radio  to  the  U.S.  Fleet 
Weather  Central  Facility  whose  area  of  responsibili- 
ty the  ship  is  operating.  When  entries  are  omitted,  a 
suitable  notation  should  be  made  across  the  table  in- 
dicating the  reason  for  not  making  such  entries.  Ex- 
amples of  such  notations  are  ''Meteorological  unit 
embarked,"  "Not  senior  ship,"  etc. 

Synoptic  weather  reports  normally  are  not  sent 
during  conditions  of  radio  silence.  If  a  ship  finds  it 
necessary  to  send  an  encrypted  message,  however,  a 
synoptic  report  may  be  appended  to  it. 

Each  day  the  navigator  examines  and  signs  the 
weather  observation  sheet.  At  the  end  of  each 
month  they  are  bound  and  sent  by  registered  first 
class  mailto- 

Naiional  Weather  Records  Center 

U.S.W.B.  Section,  Navy  Unit 

Federal  Building 

Asheville,  North  Carolina  28801 . 
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An  observation  sheet  for  each  day  in  port  need 
not  be  submitted  if  there  were  days  when  no  entries 
were  made.  The  missing  days  may  be  accounted  for 
by  making  an  entry  on  the  remarks  line  of  the  first 
page  after  the  missing  sheets,  such  as  **Records  for 
 ,  ,  ,  etc.,  not  included 

QUARTERMASTER'S  NOTEBOOK 

The  quartermaster's  notebook  is  a  bound  book 
r  consisting  of  approximately  120  pages.  Detailed  re- 

marks regarding  the  happenings  during  each  watch 
are  recorded  chronologically  in  it  by  the  quarter- 
master of  the  watch. 

Preparing  the  quartermaster's  notebook  is  much 
the  same  for  the  quartermaster  as  the  deck  logbook 
is  for  the  OOD.  Instructions  for  Keeping  Ship's  Deck 
Log,  NavPers  15876,  may  be  used  as  a  guide.  These 
instructions  are  on  the  inside  of  the  front  cover  of 
the  deck  log  folder. 

In  following  the  instructions  for  keeping  logs, 
some  modifications  must  be  made  in  applying  them 
to  the  quartermaster's  notebook.  Man--  more  entries 
are  made  in  the  quartermaster's  notebook  than  in 
the  deck  logbook  in  order  to  cover  every  detail  ac- 
curately and  chronologically.  The  quartermaster's 
notebook,  for  example,  must  include  each  change  of 
course  and  speed.  Remarks  of  the  OOD  in  the  deck 
logbook  for  entering  or  leaving  port  or  conducting 
an  exercise,  however,  may  summarize  this  informa- 
tion as  '^Steering  various  courses  at  various  speeds," 
if  the  exercise  was  accomplished  without  incident.  It 
often  has  happened  that  the  quartermaster's 
notebook  has  not  shown  the  sequence  of  events 
leading  up  to  a  collision  or  grounding.  Thus,  it  is  im- 
portant that  the  notebook  be  kept  current  with  the 
chronology  of  events,  including  rudder  and  engine 
commands,  whistle  signals  made  or  heard,  and 
bearings  and  ranges  of  initial  contacts.  Remember 
that  the  quartermaster's  notebook  must  be  detailed 
and  up  to  date  as  well  as  completely  accurate. 

A  situation  may  arise  that  makes  it  difficult  to 
fulfill  the  foregoing  requirements.  When  confronted 
by  such  an  instance,  the  Quartermaster  should  con- 
sult the  OOD  or  JOOD  regarding  the  extent  of  en- 
tries in  the  notebook.  It  is  up  to  them  to  advise  what 
should  be  recorded  and  what  should  be  omitted. 

The  Quartermaster  should  strive  to  maintain  a 
neat  and  coherent  notebook.  Correct  spelling,  neat- 
ness, and  clarity  make  the  quartermaster's  notebook 
more  useful  as  a  guide  for  writing  the  deck  log,  and 
more  presentable  if  it  is  used  as  evidence  in  court 
cases. 

The  quartermaster  of  the  watch  writes  up  his 
own  watch  in  his  own  handwriting  in  either  pencil  or 
Q  ink.  When  he  is  relieved,  he  records  the  time  of  re- 
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lief  and  signs  the  notebook  after  the  last  entry  for 
that  watch. 

The  format  of  the  quartermaster  s  notebook  has 
recently  been  modified  as  a  result  of  requirements  of 
automated  data  collecting  systems.  The  nevv  form 
(NavPers  3100/4),  shown  in  figure  4-3,  has  revised 
both  the  types  of  entries  and  methods  of  annotating 
these  entries.  Instructions  for  keeping  the  quarter- 
master's notebook  are  located  on  the  reverse  side  of 
the  cover  page.  For  your  information,  instructions 
for  filling  out  the  top  section  of  the  page  and  making 
(Entries  in  the  columns  of  the  notebook  follows. 

Fill  in  the  top  section  of  each  page  as  follows: 

A.  In  spaces  3  and  4,  enter  the  first  two  letters  of 
ship  type  and  enter  remaining  letters  as  appropriate 
in  the  next  two  shaded  unnumbered  spaces.  In 
spaces  5-7  enter  three-digit  ship  hull  number;  if  hull 
number  consists  of  four  digits,  enter  the  first  digit  in 
the  shaded  unnumbered  space. 

B.  In  box  12,  enter  last  digit  of  current  year.  In 
boxes  13-14,  enter  two  digits  to  indicate  current 
month.  Start  a  new  page  when  the  day  or  time  zone 
changes. 

C.  In  box  78,  enter  the  appropriate  code  for 
highest  security  classification  of  data  entered  on  this 
page.  T=TOP  SECRET;  S  =  SECRET;  C=CON- 
FIDENTIAL;  U  =  Unclassified. 

D.  An  entry  in  box  79  indicates  special  security 
handling;  leave  blank  unless  special  instructions  are 
received. 

Make  entries  in  the  column  of  the  notebook  as 
follows: 

A.  ORDER:  Enter  the  standard  abbreviation 
(maximum  of  seven  characters)  for  any  orders 
requiring  course,  speed,  or  depth  change.  Orders 
consisting  of  more  than  seven  charpxters  are  to  be 
recorded  in  EVENTS  OF  THE  DAY. 

B.  COURSE,  SPEED.  DEPTH:  Enter  changes 
resulting  from  the  order  entered  in  columns  23-29 
(e.g.,  after  rudder  order  and  steady-on,  the  resulting 
course  should  be  entered). 

C.  RECORD  OF  ALL  EVENTS  OF  THE  DAY: 
Make  other  required  entries  here.  Remarks  occur- 
ring at  a  different  time  than,  or  not  pertinent  to,  the 
line  entry  should  be  ma^U  ot;i  a  separate  line.  Ships 
other  than  submarines  wili  start  recording  events  3f 
the  day  in  column  37. 

When  directed  to  make  duplicate  pages  of  this 
notebook,  use  duplicate  quartermaster's  notebook 
sheets  (NavPers  3100/5  (1-69))  and  follow  the  addi- 
tional instructions  on  the  back  of  that  form. 

Realizing  that  there  is  no  present  standard  ab- 
breviations, the  attempt  to  provide  standardization 
through  this  manual  should  permit  some  latitude  in 
the  choice  of  abbreviations.  However,  it  might  be 
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Figure  4-3 .-Quartermaster's  Notebook  page. 
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prudent  to  standardize  on  some  of  the  abbreviations 
presently  used  by  the  fleet.  In  this  regard,  it  appears 
that  the  use  of  slant  signs  could  be  optional.  The 
entry  R/5/R  could  well  be  written  R5R,  depending 
upon  preference. 

Orders  to  the  helm  and  engine  orders  should  be 
entered  in  the  order  column  of  the  quartermaster's 
log  in  abbreviated  form.  The  following  sample  ab- 
breviations are  examples  only  and  should  not  be 
construed  as  the  only  correct  manner  of  making  en- 
tries. The  intent  is  to  enter  a  shorthand-like  record 
of  the  order  which  vill  ease  the  logging  effort  of 
the  Quartemiaster  and  yet  provide  a  faithful  record 
of  the  orders  of  the  conning  officer. 


Sample  Entries: 

Order 

Log  Entry 

Right  Full  Rudder 

RFR 

Left  Full  Rudder 

LFR 

Right  lO*'  Rudder 

R/IO/R 

Left  10^  Rudder 

L/IO/R 

Right  Hard 

Rudder 

RHR 

Left  Hard  Rudder 

LHR 

Rudder  Amidships 

R/AMID 

Meet  Her 

Meet/HR 

Steady  As  You  Go 

STEADY 

Right  to  Course 

250** 

R/250 

Left  to  Course 

L/152 

Shift  Your  Rudder 

SHIFT/R 

Come  to  Course 

150'' 

C/C  1 50 

Come  Left  to 

Course  160'' 

C/L/C  160 

All  Engines  Ahead 

1/3 

A/A  1/3 

All  Engines  Back 

1/3 

A/B  1/3 

All  Engines  Stop 

A/STOP 

Port  Engine  Ahead 

1/3 

P/A  1/3 

Starboard  Engine 

Ahead  1/3 

S/A  1/3 

Port  Engine  Back 

1/3 

P/B  1/3 

Starboard  Engine 

Back  1/3 

S/B  1/3 

Port  Engine  Stop 

P/STOP 

Starboard  Engine 

Stop 

S/STOP 

All  Engines  Ahead 

Standard 

A/A  STD 

Ail  Engines  Ahead 
Full 

All  Engines  Ahead 
Flank 
All  Engines 
Ahead,  Indicate 
145 
RPM 
Port  Engine 
Ahead,  Indicate 
125  RPM 
Starboard  Engine 
Ahead,  Indicate 
110  RPM 
Make  Turns  for  16 
Knots 

Make  10  Knots  by 
Log 

All  Engines  Ahead 
Full,  Indicate 
180  RPM 


A/A  FULL 
A/A  FLK 

A/A  145 

P/A  125 

S/A  110 
M/T  16 
M/IO/L 


A/A  FULL 
180  RPM 

Amplifying  information  related  to  an  order  may 
be  entered  under  "Events  of  the  Day."  More  than 
one  line  of  the  order  column  may  be  used  under  one 
time  entry,  when  more  than  one  order  is  given  in 
rapid  sequence. 

A  separate  entry  in  the  course  column  should  be 
made  each  time  an  order  to  the  helm  results  in  a  new 
course.  This  entry  can  be  made  at  the  time  of  the 
order,  for  slight  changes  in  course,  or  at  a  later  time 
entry  for  major  course  changes.  As  a  general  rule, 
the  new  C9urse  should  be  entered  when  the 
helmsman  announces  that  he  is ''checking"  a  certain 
course.  In  reviewing  the  log,  the  course  column 
should  contain  entries  for  each  "steady''  course  of 
the  ship. 

Engine  orders  which  cause  a  change  in  the  speed 
of  the  ship  should  result  in  a  separate  speed  entry  in 
the  speed  column  of  the  log.  For  slight  changes  in 
speed,  the  speed  column  entry  can  be  made  at  the 
same  time  as  the  order  entry.  For  major  changes  in 
speed,  the  resulting  speed. entry  should  be  entered  at 
the  time  the  ship  is  steady  at  the  new  speed.  During 
maneuvering  situations,  such  as  getting  underway 
from  alongside  a  pier  where  the  ship  is  continually 
accelerating  or  decelerating,  entries  in  the  speed 
column  are  not  necessary.  Like  entries  in  the  course 
column,  the  entries  in  the  speed  column  should 
reflect  the  steady-state  maneuvers  of  the  ship.  It 
should  be  possible  for  the  navigator  to  use  the  en- 
tries in  the  course  and  speed  cokimns  of  the  log  to 
plot  a  dead  reckoning  track  of  the  ship. 
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ALTERA!  IONS  IN  DECK  LOG  AND  QM 
NOTEBOOK 

Often  the  quartermaster's  notebook  and  the 
rough  deck  log  are  required  as  evidence  in  court 
cases  involving  claims  against  the  United  States. 
Consequently,  nothing  should  appear  in  either 
record  that  might  imply  that  entries  were  changed  or 
that  material  was  added.  For  this  reason,  no  blanks 
should  be  left  where  entries  might  be  made  later. 

For  the  same  reason,  neither  the  notebook  nor 
deck  log  must  ever  be  altered  by  erasure.  If  you 
make  an  incorrect  entry,  draw  a  single  line  through 
it,  and  enter  your  initials  in  the  margin.  Write  the 
correct  entry  immediately  afterwards,  if  possible.  If 
not.  write  it  in  the  first  available  space,  label  it  with 
the  proper  time,  and  indicate  by  an  arrow  the  place 
above  where  the  correction  should  appear. 

DISPOSAL  OF  QM  NOTEBOOK 

Quartermaster's  notebooks  are  retained  onboard 
for  a  minimum  of  3  years  after  completion.  Reten- 
tion for  this  period  is  a  safeguard  if  they  should  be 
required  by  a  naval  court  or  board  or  by  the  Navy 
Department.  At  the  expiration  of  3  years,  they  are 
destroyed, 

SAMPLE  LOG  ENTRIES 

Sample  entries  in  the  remainder  of  this  chapter 
are  offered  as  guidance  in  writing  the  remarks  for  a 
watch.  Most  of  these  examples  are  taken  from  In- 
structions for  Keeping  Ship's  Deck  Log,  NavPers 
15876.  Any  procedural  changes  will  be  incorporated 
jn  later  revisions  of  that  publication.  Examples  of  log 
entries  cannot,  of  course,  be  all-inclusive,  nor  can 
they  be  considered  the  only  acceptable  entries.  Any 
entry  is  acceptable  that  is  complete,  accurate,  clear, 
and  in  standard  Navy  phraseology. 

*  Abbreviations:  In  general,  abbreviations  in  the 
deck  log  must  be  limited  to  those  normally 
accepted  throughout  the  naval  service  by 
reason  of  long  and  continued  usage.  Ob- 
scure or  communication-type  abbreviations 
must  not  be  used.  Following  is  a  partial  list- 


tions. 

Changed  course 

c/c 

Changed  speed 

c/s 

Closest  point  of 

approach 

CPA 

Officer  conducting 

the 

exercise 

OCE 

Officer  of  the  deck 

OOD 

Officer  in  tactical 
command 
Senior  officer 
present 
Senior  officer 
present 
afloat 
Unauthorized 
absence 
Uniform  Code  of 
Military  Justice 
Commands  and 
bureaus 


States 
(Massachusetts, 
Florida) 


OTC 
SOP 

SOPA 

UA 

UCMJ 

DESDIV  21,  COM- 
DESDIV  21,  VC 
23,  BUPERS,  etc. 


Mass.,  Fla.,  etc. 
DRILLS  AND  EXERCISES 

1 100  Exercised  at  general  drills. 

1115  Commenced  training  b2?^:tle  problem.  All 
entries  during  duration  of  problem  simu- 
lated unless  otherwise  stated. 

(NOTE:  Precede  each  actual  event  with  the 
word  'ACTUAL. ') 

Abandon  Ship 

1105  Held  abandon  ship  drill,  provide. 
1145  Secured  from  abandon  ship  drill. 


NBC  Attack 

1440  Set  material  condition  

dition  ^ 

1450  Set  NBC  condition. 


.and NBC  con- 


1500  (Simulated)  nuclear  underwater  (or  air) 

burst,  bearing  distance   yards. 

Maneuvering  on  various  courses  at  various 
speeds   to   avoid  base  si\rge  and  fallout. 

1530  Rejoined  formation  and  took  station  

in  formation  Axis,  course,  speed, 

etc. 

Gunnery 

1245  Went  to  general  quarters, 
condition 


Set  material 


1300  Commenced—  exercise. 

1304  Commenced  firing  (or  fired  one 

missile)  to  starboard  (or  port). 
1308  Ceased  firing. 
1320  Set  material  condition. 


1325  Secured  from  general  quarters.  Ammuni- 
tion expended: 
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24  rounds  5'738-caL  high  explosive 
projectiles  With  24  rounds  full  service 
smokeless  (or  flashless)  powder  cartridges 
with  no  casualties, 

(NOTE:  For  several  exercises  fired  inclose 
succession,  the  ammunition  expended  for  all 
may  be  grouped  in  one  entry.  Normally  mate- 
rial condition  is  set  and  totteries  secured 
before  securing  from  general  quarters.) 

FUELING 


In  Port 

1000  Commenced  fueling  from  USSSALAMONIE 
(AO  26)  (or  Naval  Fuel  Depot,  Cheatham 
Annex),  draft  forward  ,  aft 

1200  Fueling  completed,  draft  forward  , 

aft  ,   received  gallons  of  fuel 

at  !F. 

At  Sea 

1945  Set  the  special  sea  and  replenishment 
detail.  Commenced  preparations  for  re- 
fueling from  USS  CIMARRON  (AO  22). 

2026  Maneuvering  to  take  station  astern  USS 
CIMARRON  (AO  22). 

2038  Oii  station,  replenishment  course  , 

speed  . 

2042  Commenced  approach.  Captain  at  the  conn 
(or  conning). 

2053  On  station  alongside  portside  of  CIMAR- 
RON. 

2056   First  line  over. 

2110  Received  first  fuel  hose. 

2115  Commenced  receiving  fuel. 
2159  Fueling  completed. 

2206  All  lines  and  hoses  clear.  Maneuvering 

to  clear  portside  of  CIMARRON. 
2210  Clear  of  CIMARRON. 
2212  Secured  the  replenishment  detail. 


FORMATION 

0700   Maneuvering  to   take  station  ^in 

formation  ,  axis  ,  .course  , 

speed  knots.  Guide  is  USS  BOSTON 

(GAG  1)  in  station  . 

0800  Rotated  formation  axis  to  

0900  Formation  changed  from  49  to  52.  New 

course  and  axis  ,  speed  knots. 

Formation  guide  is  USS  rOPEKA  (CLG  8) 
in  station  . 
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Officer  in  Tactical  Command  (OTC) 

0900  COMCARDIV   16,  embarked  in  the  USS 
LAKE  CHAMPLAIN  (CVS  39),  assumed  OTC. 

1000  Commanding  officer,  USS  FRANKLIN  D. 
ROOSEVELT  (CVA  42),  designated  OTC. 
(NOTE:  Log  all  shifts  of  tactical  command. 
When  the  OTC  is  the  commanding  officer 
of  your  vessel,  use  the  following  terminology: 
''Orc  is  commanding  officer,  USS 
FRANKLIN  D,  ROOSEVELT  (CVA  42)." 
In  every  instance,  use  command  title  of 
OTC,  not  his  name  and  ranlc;  for  example, 
COMCARDIV  2.  State  in  which  vessel  the 
ore  is  embarked.) 


INSPECTIONS 

Administrative  and  Readiness 

0930  RADM  S.  DECATUR,  USN,  COMTRAPAC, 
accompanied  by  members  of  his  staff  and 
inspecting  party  from  USS  ORISKANY  (CVA 
34),  came  on  board  and  commenced  sur- 
prise administrative  (or  readiness)  inspec- 
tion. Broke  flag  of  COMTRAPAC. 

1100  COMTRAPAC,  members  of  his  staff  and 
inspecting  party,  left  the  ship.  Hauled  down 
flag  of  COMTRAPAC. 

1110  COMTRAPAC  broke  his  flag  in  USS  ORIS- 
KANY (CVA  34). 


Personnel 

0900  Mustered  crew  at  qtiarters  for  Captain's 
inspection  (or  inspection  of  personnel  and 
upper  decks). 

1010  Secured  from  inspection 

MIDWATCH  ENTRIES 

Underway 


00-04  Steaming  in  company  with  Task  Group 
58.1,  composed  of  CARDIV  1,  CRUDESFLOT 
3,  and  DESRON  5,  plus  USS  AULT  (DD  698) 
and  USS  BORIE  (DD  704),  en  route  from 
Pearl  Harbor,  Hawaii,  to  Guam,  M.I.  (or 
Operating  at  sea  off  the  coast  of  California), 
in  accordance  with  CTG  58.1  serial  061. 
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This  ship  in  station  in  bentline  screen 

^  ^ .      Formation     course   , 

speed  knntfi.  Formation  axis  

SOPA  is  CTG  58.1  in  USS  SPRINGFIELD 
(CLG  7),  OTC  is  COMGARDIV  1  in  USS 
CONSTELLATION  (CVA  64).  SPRINGIELD 

is  guide,  bearing  ,  distance_=__ 

yards.  Condition  of  readiness  TWO  and  ma- 
terial  condition  set.   Ship  darkened 

(except  for  running  lights).  (NOTE:  On 
succeeding  watches  the  first  entry  is  "Under- 
way as  before.'') 


In  Port 

00-04  MoOred  starboard  side  to  USS  HARLAN 
R.  DICKSON  (DD  708)  with  standard  mooring 
lines  in  a  nest  of  three  destroyers.  USS 
KNAPP  (DD  653)  moored  outboard  of 
HARLAN  R.  DICKSON  to  starboard,  HARLAN 
R.  DICKSON  moored  fore  and  aft  to  buoys 
B-5  and  B-6,  San  Diego,  Calif.  Ships  present: 
 ,  SOPA  . 

00-04  Anchored  in  berth  B-4,  U.S.  Naval  Operat- 
ing Base,  Trinidad,  The  West  Indies,  in  12 
fathoms  of  water,  mud  bottom,  with  60 
fathoms  of  chain  to  the  starboard  anchor  on 
the  following  anchorage  bearings:  South 
Point  Light  060,  etc.    Ship  in  condition  of 

readiness  THREE,  material  condition  

set,  and  darkened  except  for  anchor  lights. 
Engineering  department  on  30  minutes  notice 
before  getting  underway.  Heavy  weather 
plan  in  effect.  Anchor  detail  standing  by. 
Wind  45  knots  from  070.  Weather  reports 
indicate  possibility  of  winds  up  to  60  knots 

before  0400.     Ships  present:  ,  SOPA 

 .  (NOTE:  On  suceeding  watches  the 

first  entry  is  "Moored  as  before,"  "An- 
chored as  before,"  or  "Drydocked  as  be- 
fore."). 


PERSONNEL 

Absentees 

0800  Mustered  the  crew  at  quarters  (or  at 
foul  weather  parade,  or  on  stations,  or  at 
quarters  for  Captain's  insepection). 
Abesentees:  None,  (or  NEDOPS,  John  Q., 
123  45  67,  SA,  USN,  absent  without  au- 
thority from  muster.)  (or BADEGG,Rosco, 
234  56  78,  FN,  USNR,  UA  since  0700  this 
date.)  (or  SNEVIG,  Thomas  H.,  281  12  61, 
SN,  USN,  UA  since  0730,  2  January  1967 
was  this  date  declared  a  deserter  from  this 
vessel,  having  been  UA  for  a  period  of 
thirty  (30)  days.)  (Note:  There  is  no  legal 
distinction  between  absence  over  leave  and 
absence  without  leave.  Both  absences  are 
logged  as  unauthorized  absence  or  UA.  In 
the  case  of  a  man's  continued  absence,  the 
initial  entry  indicating  absence  or  UA  will 
suffice  until  the  man  returns,  is  declared 
a  deserter,  or  is  otherwise  transferred  or 
detached  from  the  ship.) 

SUNRISE,  SUNSET,  COLORS 

In  Port 

0620  Observed  sunrise;  secured  anchor,  air^ 
craft  warning,  and  all  unnecessary  lighting. 

0800  Observed  morning  colors. 

1930  Observed  sunset  and  evening  colors. 
Turned  on  all  anchor,  aircraft  warning, 
and  standing  lights. 

At  Sea 

0540  Observed  sunrise;  secured  navigation  and 

unnecessary  lights. 
^043  Observed  sunset;   turned   on  navigation 
lights. 
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CHAPTER  5 

STEERING  AND  STEERING  GEAR 


ERIC 


A  Quartermaster  striker  probably  did  not  reach 
that  status  without  standing  a  good  many  wheel 
watches  as  a  Seaman.  Much  of  this  chapter,  con- 
sequently-possibly  all  of  it-may  be  familiar  to  you 
already.  But  don't  forget:  You  are  now  taking  over  a 
job  in  which  you  are  expected  to  become  an  expert 
at  steering.  In  other  words,  you  never  can  kuow  too 
much  about  it.  Much  of  the  textual  material  that  fol- 
lows is  discussed  in  the  S^ama??  training  manual, 
but  it  won't  do  you  any  harm  to  review 

RUDDER 

Every  ship  is  provided  with  a  rudder  located  aft. 
When  moved  to  one  side,  the  rudder  causes  water  to 
pile  up  under  the  ship's  counter.  This  piled-up  water, 
in  turn,  forces  the  ship's  stern  off  the  centerline  in 
the  direction  opposite  that  toward  which  the  rudder 
was  moved.  In  ship  handling,  the  most  important 
fact  to  remember  is  that  the  stern,  not  the  bow, 
moves  off  the  centerline  first. 

In  the  days  of  the  Norsemen,  a  ship's  rudder  was 
turned  by  means  of  a  lever  called  a  helm,  cor- 
responding to  the  tiller  on  most  motor  whaleboats. 
From  this  early  usage  arose  the  custom  of  calling  the 
man  who  steered  a  helmsman.  Helms  no  longer  are  a 
feature  in  ship's  steering  gear,  but  the  custom  of 
calling  a  steersman  a  helmsman  still  persists  among 
seafarers. 

When  the  helm  on  an  oldtime  ship  was  moved 
athwartships  across  the  deck,  the  rudder  motion  was 
in  the  opposite  direction.  The  result  was  that  the 
ship's  head  would  go  off  in  the  direction  opposite 
that  in  which  the  helm  was  moved,  and  this  action 
still  is  true  of  any  small  craft  steered  with  a  tiljer.  On 
all  ships  equipped  with  steering  wheels,  however,  the 
wheel,  rudder,  and  ship's  head  all  move  in  the  same 
direction.  That  is,  when  you  turn  the  wheel  to  port, 
the  rudder  goes  to  port,  and  the  ship  makes  her  turn 
to  port.  Remember,  though,  that  she  begins  by  send- 
ing her  stern  to  starboard. 

The  more  headway  a  ship  has,  the  more  water 
piles  up  against  her  rudder  under  the  counter,  and 
the  quicker  her  stern  is  pushed  off,  Con.sequently,  a 


ship  always  turns  faster  and  answers  her  rudder  so- 
oner at  high  speeds  than  at  low  speeds.  Also,  a 
greater  angle  on  the  rudder  is  required  to-  turn  a 
slowly  moving  ship  than  one  moving  faster. 

STEERING  MACHINERY 

The  amount  of  steering  machinery  a  ship  has 
aboard  varies,  usually  according  to  the  size  of  the 
ship.  The  machinery  may  be  the  same  type  as  that  in 
some  small  vessels,  or  it  may  be  the  modern  type 
carried  on  most  large  naval  vessels. 

In  small  boats,  power  is  transmitted  to  the  rudder 
by  a  system  of  wire  cables  connecting  the  wheel  to 
the  rudder.  Such  a  steering  system  is  illustrated  in 
figure  5-1.  The  cables,  called  tiller  lines,  are  ar- 
ranged on  the  drum  in  such  a  manner  that,  by  turn- 
ing the  wheel  in  one  direction-say  starboard-the 
corresponding  shortening  of  the  starboard  cable  acts 
on  the  rudder  to  bring  the  bow  of  the  vessel  to  star- 
board. Turning  the  wheel  in  the  opposite  direction 
brings  about  the  opposite  effect,  that  is,  it  swings  the 
bow  to  port.  The  system  just  described  is  not  feasible 
aboard  larger  vessels,  because  of  the  increased 
distance  between  wheel  and  rudder,  size  of  the  steer- 
ing gear,  and  the  large  force  required  to  move  the 
rudder. 

Some  small-  and  medium-sized  ships  use  steering 
machinery  consisting  of  the  wheel,  rudder,  and  tiller 
lines,  along  with  a  steering  engine.  Figure  5-2  illus- 
ir^lcs  this  system.  As  the  wheel  is  turned,  the  order 
is  transmitted  to  the  steering  engine,  which,  in  turn, 
performs  the  work  required  to  move  the  rudder.  To 
employ  this  system  on  large  vessels  would  neces- 
sitate large  chains  or  cables  to  handle  the  enormous 
turning  effort  required  at  the  tilier.  It  is  for  this 
reason  that  large  ships  are  not  equipped  with  this 
system. 

The  most  commonly  used  sysiem  is  comprised  of 
Mhe  wheel,  rudder,  and  the  steering  engine,  without 
the  cables.  In  this  arrangement  the  steering  engine 
operates  the  rudder  by  hydraulic  means. 
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Rudder 


.DRUM 


TOP  VIEW 


-10 


89.9 


SIDE  VIEW 

Figure  5-1  .-Hand  steering. 

STEERING  ENGINES 


When  ships  began  using  steam  as  a  means  of 
propulsion,  many  problems  were  created.  The  first 
and  probably  most  important  problem  emphasized 
the  inadequacy  of  hand-powered  steering  gear.  The 
rapid  increase  in  the  size  and  speed  of  steamships 
resulted  in  a  correspondingly  greater  turning  effort 
required  at  rudder  stocks.  Thus,  a  natural  sequence 
of  events  led  to  the  introduction  of  steam-powered 
steering  gear. 

Today,  the  three  types  of  steering  engines  are 
steam,  electromechanical,  and  electrohydraulic. 
Although  some  auxiliary  ships  still  depend  on  steam 
for  operating  their  steering  gear,  no  active  comba- 
tant ships  are  equipped  with  steam  steering  engines. 
Electromechanical  steering  gear  presently  is  found 
on  some  small  ships.  Most  vessels  of  recent  design 
are  equipped  with  the  electrohydraulic  mechanism. 
A  brief  discussion  of  the  three  types  of  steering  gear 
follows. 

Steam  steering  gear  usually  is  controlled  by  a 
system  of  wires,  pulleys,  and  drums  that  transmit  the 
wheel's  movements  to  the  steam  steering  engine. 
When  the  wheel  is  set  at  a  certain  number  of 
degrees,  the  steam  engine  '^follows  up''  by  moving 
the  rudder  to  the  corresponding  angle. 


Figure  5-2.-Tiller  line  with  power  steering  gear 
69.10 


Electromechanical  steering  gear  applies  power 
to  the  rudder  by  means  of  electromotive  machinery, 
thus  dispensing  with  the  necessity  for  vulnerable 
steam  pipes,  or  the  installation  of  steam  on  board 
vessels  not  equipped  with  it,  Electnomechanical  gear 
requires  large  motors  and  d-c  power,  however.  For 
this  reason  it  has  been  superseded  to  a  great  extent 
by  electrohydraulic  gear 

Modern  naval  vessels  are  equipped  with  elec- 
trohydraulic steering  gear.  Most  destroyers  use  the 
single-ram  steering  gear  shown  in  figure  5-3.  Car- 
riers and  some  other  large  ships  use  a  double-ram 
system. 

For  an  idea  of  how  the  single-ram  system  works, 
let's  \yatch  what  happens  during  a  starboard  turn, 
referring  to  figure  5-3.  From  the  steering  wheel  on 
the  bridge,  the  wheel  movement  is  transferred  elec- 
trically to  the  synchro  receiver  unit,  where  the  elec- 
trical signal  is  converted  to  a  mechanical  signal.  The 
synchro  receiver  unit  sends  the  mechanical  signal  to 
the  running  pump,  and  the  pump  proceeds  to  pump 
oil  to  the  port  cylinder.  Oil,  at  the  same  time,  is 
taken  from  the  starboard  cylinder  by  Ihe  pump's 
suction.  As  oil  is  pumped  into  the  pun  cylinder,  the 
ram  is  moved  toward  the  starboard  side,  turning  the 
rudder  as  it  does  so.  The  ram  is  forced  toward  the 
starboard  side  until  the  correct  rudder  position  is  ob- 
tained. Simultaneously,  the  foUowup  shaft  causes 
the  pumping  to  cease. 

OPERATION  OF  MACHINERY 

Personnel  who  stand  steersman  watches  must  be 
able  to  change  from  the  port  steering  motor  and 
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-PUMP  SUCTION 


-HCLM  ANGLE  iNDCaTOR 
SYNCHRO  TRANSMITTER 


-SYNCRO  RECEIVER 


STBD.  CYU INDER • 


AOJUSTABLE  LiMiT  STOPS 

^  set  for  40'  rudder 
anGle 


-TRtCKWHEEL  LATCH 

lift  to  engage  or 
disengage  trfckwheel 

-Disengaged 

-ENGAGED 

-HELM  8  RUDDER  ANGLE 
INDICATORS 

-DIFFERENTIAL  CONTROL 
BOX 

-  SERVO  a  REPLENISHIW 
PRESSURE  PUMP 


•  MAIN  HYDRAUUC  PUMt- 


Figure  5"3.~Electrohydraulic  steering  gear. 
27,82 


steering  cable  to  the  starboard  steering  motor  and 
steering  cable  (and  vice  versa)  because  the  unit  in 
use  usually  is  alternated  daily.  These  personnel  must 
also  be  able  to  shift  steering  control  from  and  to  the 
various  steering  stations.  If  a  breakdown  of  the 
mechanism  occurs  at  one  station,  control  must  be 
shifted  with  a  minimum  of  lost  time  and  motion. 
Once  a  breakdown  happens,  it  is  too  late  to  start 
learning  methods  for  shifting.  It  behooves  all  QMs  to 
learn  the  procedures  now-before  a  possible  emer- 
gency. This  topic  acquaints  trainees  with  starting 
and  securing  the  equipment,  changing  motors  and 
cables,  and  shifting  to  alternate  steering  stations. 

Energizing  and/or  shifting  procedures  may  differ 
from  ship  to  ship,  but  learning  your  ship's  method 
will  be  much  simpler  if  you  clearly  understand  this 
basic  information. 


Starting  the  Equipment 

In  this  discussion,  assume  that  we  want  to  use  the 
port  motor  and  the  port  cable.  The  steering  gear  is 
secured  with  the  rudders  amidships  and  with  the 
transfer  valve  shift  lever  in  the  NEUTRAL  (N)  posi- 
tion. The  valve  and  plug  cocks  of  the  hydraulic 
system  should  be  set  in  accordance  with  the  operat- 
ing diagram  for  nornfial  power  operation  for  the 
steering  gear. 

1 .  To  start  the  port  pump  motor,  press  the  start 

pushbutton. 

2.  Engage  the  trick  wheel  and  turn  it  until  the 

helm  indicator  (pointer)  corresponds  to  the 
rudder  angle  indicator. 

3.  To  connect  the  port  pump  unit  to  the  ram, 

move  the  transfer  valve  shift  lever  to  the 
PORT  (P)  position. 
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4.  To  energize  the  synchro  receiver  selector 

switch  in  the  steering  gear  room,  close  the 
circuit  breakers  on  the  steering  power 
panel. 

5.  Move  the  synchro  receiver  selector  switch 

and  the  cable  selector  switch  (in  steering 
gear  room)  to  their  PORT  positions. 

6.  To  energize  the  remote  control  synchro  trans- 

mitter to  steer  from  the  bridge,  notify  per- 
sonnel in  the  pilothouse  to  turn  the  cable 
selector  switch  at  that  station  to  the  PORT 
position. 

7.  Disengage  the  trick  wheel  on  the  port  unit 

and  engage  the  trick  wheel  on  the  idle 
(starboard)  unit. 
The  rudder  is  now  ready  for  operation,  using  the 
helm  in  the  pilothouse. 

Shifting  Motors  and  Cables  ^ 

It  is  routine  on  most  ships  to  shift  steering  motors 
(power  units)  and  cables  each  day  during  the  mid- 
watch.  This  way  both  units  get  equal  wear. 
Moreover,  preventive  maintenance  can  be  per- 
formed on  the  idle  unit. 

Assume  that  the  ship  is  underway,  using  the  port 
power  unit  and  port  cable.  The  ODD  orders  a  shift 
to  the  sfarboard  power  unit  and  starboard  cable. 
Personnel  tn  the  pilothouse  notify  the  watch  stan- 
ders  in  the  steering  machinery  room  to  stand  by  for 
the  shift. 

Action  by  personnel  in  the  steering  machinery 
room  and  in  the  pilothouse  is  as  follows: 

1.  (Steering  machinery  room)  To  start  the  star- 

board pump  motor,  press  the  start  pushbut- 
ton. 

2.  Notify  steering  station  to  keep  wheel  motion- 

less during  change  of  units. 

3.  Allow  rudder  angle  indicator  to  line  up  with 

helm  indicator.  Then  turn  the  transfer  valve 
shift  lever  to  the  STARBOARD  (S)  posi- 
tion to  connect  the  starboard  pump  to  the 
ram.  Transfer  the  remote  control  from  the 
port  to  the  starboard  unit  by  turning  the 
synchro  receiver  selector  switch. 

4.  Transfer  the  cable  selector  switch  in  the 

steering  machinery  room  to  the  STAR^ 
BOARD  position.  Notify  personnel  in  the 
pilothouse  to  turn  their  selector  switch  to 
the  STARBOARD  position. 

5.  (Pilothouse)  Turn  selector  switch  to  STAR- 

BOARD position  and  notify  steering 
machinery  room  when  the  change  is  made. 

6.  (Steering  machinery  room)  Disengage  the 

trick  wheel  and  notify  pilothouse  personnel 
that  they  may  resume  f^teering. 


7.  To  slop  the  port  motor,  press  the  stop  push- 

button. Then  engage  the  trick  wheel  on  this 
unit. 

8.  (Pilothouse)  Test  the  helm  by  moving  the 

wheel  a  few  degrees  in  each  direction, 
watching  to  see  if  the  rudder  angle  indica- 
tor follows.  If  the  rudder  angle  indicator 
aligns  itself  with  the  wheel  angle  indicator, 
report  to  the  OOD  that  the  shift  has  been 
made,  and  that  the  tes^  of  the  helm  is 
satisfactory. 

Emergency  Steering  Procedures 

If  a  steering  failure  occurs  in  the  pilothouse,  the 
procedure  for  shifting  steering  motors  and  cables 
(just  described)  would,  in  many  instances,  be  used 
to  regain  steering  control.  If  the  cause  of  Ihe  steering 
failure  is  in  the  steering  machinery  itself,  however,  a 
shift  to  another  power  unit  and  cable  would  be  use- 
less. A  method  of  hand  emergency  steering 
(described  later)  is  therefore  incorporated  in  the 
steering  machinery. 

Consider  a  hypothetical  situation.  A  ship  is  en- 
gaged in  close-quarter  maneuvering,  when  the 
steersman  suddenly  discovers  that  he  has  no  control 
over  the  rudder.  He  sings  out,  "Lost  steering  con- 
trol." Simultaneously  he  sounds  the  emergency 
steering  alarm,  which  aierts  personnel  in  the  steering 
machinery  room  that  a  loss  of  steering  control  has 
occurred.  Immediately  upon  hearing  this  report,  the 
JJV  phone  talker  on  the  bridge  alerts  personnel  in 
the  steering  machinery  room  to  take  control.  Then 
the  phone  talker  tells  the  steering  machinery  room 
watch  the  course  to  steer,  or  he  tells  them  to  steer  by 
rudder  angle-order  indicator-transmitter.  The 
rudder  angle-order  indicator-transmitter  and  its  use 
are  described  in  some  detail  in  ihcSeaman  manual 
and  are  reviewed  near  the  end  of  this  chapter.  The 
method  of  taking  control  follows. 

1.  Energize  the  idle  unit,  using  the  procedures 

described  previously  for  operating  the  port 
power  unit. 

2.  Engage  both  trick  wheels  and  steer  from  the 

trick  wheel  of  the  previously  idle  unit. 

3.  Deenergize  the  remote  control  system  by 
,         turning  the  synchro  receiver  selector  switch 

to  the  OFF  position. 
The  preceding  operations  (from  loss  of  steering 
control  to  deenergizing  the  remote  control  system) 
must  be  accomplished  in  the  shortest  possible  time, 
otherwise  the  ship  may  wind  up  on  a  reef  or  plow 
into  the  side  of  some  unsuspecting  ship.  Proficiency 
and  the  split-second  timing  required  for  emergency 
shifting  can  be  attained  only  through  practice. 
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The  steering  failure,  as  mentioned  earlier,  might 
be  in  the  steering  machinery  itself  (as  opposed  to  the 
power  supply  or  steering  cables).  In  such  an  in- 
stance, shifting  to  the  trick  wheel  or  another  motor 
and  cable  would  be  of  no  help.  It  is  necessary  to 
resort  to  hand  emergency  steering.  The  following 
steps  are  necessary  to  operate  hand  emergency 
steering. 

1 .  Set  the  valves  and  plug  cocks  of  the  hydraulic 

system  according  to  the  operating  diagram 
for  the  steering  gear  for  hand  steering. 

2.  Set  the  transfer  valve  shift  lever  in  the 

NEUTRAL  (N)  position, 

3.  Crank  the  hand  pump  in  the  proper  direction 

until  the  desired  rudder  angle  is  obtained. 
(NOTE:  This  procedure  is  both  tiring  and 
slow,  because  the  rudder  turns  only  a  small 
amount  for  every  revolution  of  the  crank.) 
Securing  the  equipment  is  the  final  steering 
mechanism  operation  with  which  Quartermasters 
must  become  familiar.  Following  is  the  procedure 
for  securing. 

1.  Put  the  rudder  amidships  (0°  rudder  angle). 

2.  Turn  the  transfer  valve  shift  lever  to  the 

NEUTRAL  (N)  position. 

3.  Deenergize  the  remote  control  system  by 

turning  the  synchro  receiver  selector  switch 
and  the  cable  selector  switch  (in  the  steer- 
ing gear  room)  and  the  cable  selector 
switch  (in  the  pilothouse)  to  their  OFF 
position.  Open  the  circuit  breakers  on  the 
steering  power  panel. 

4.  Stop  the  pump  motor  by  pressing  the  as- 

sociated STOP  pushbutton. 

STEERING  ENGINE  CUTOUT 

A  safety  device  is  installed  on  every  steering  en- 
gine. It  automatically  cuts  off  the  power  when  the 
rudder  is  brought  against  the  stop  beyond  which  it 
cannot  be  turned.  The  extreme  limit  most  rudders 
can  be  turned  is  35°  on  either  side  of  center.  Full 
rudder  on  most  ships,  however,  is  30°  right  or  left; 
the  extra  5^  is  used  only  in  emergencies.  Unless  you 
are  ordered  to  do  so,  never  put  the  rudder  hard  over. 
It  is  possible  for  the  rudder  to  jam  against  the  stops, 
causing  you  to  make  circles  in  the  ocean. 

ORDERS  TO  STEERSMAN 

Th^  words  **port"  and  **starboard'*  are  never 
used  when  giving  orders  to  the  steersman.  "Right" 
and  *Meft"  are  substituted  because  they  are  clearer 
and  more  distinct. 
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You  must  repeat  distinctly,  word  for  word,  every 
order  you  receive,  so  that  the  officer  of  the  deck  or 
pilot  may  know  that  you  understood  him.  Also  tell 
him  when  you  have  carried  out  an  order;  in  other 
words,  report  immediately  when  the  rudder  is  right 
full,  or  the  ship  is  steady  on  257,  and  the  like.  Addi- 
tionally, when  making  a  swing,  occasionally  give  the 
compass  heading  that  the  lubber's  line  is  passing,  so 
that  the  conning  officer  can  tell  how  far  the  ship  has 
gone  through  the  swing.  Thus,  if  ordered  to  take  her 
right  from  000*"  to  045°,  don't  wait  until  you  are 
heading  045°  to  report.  As  the  ship's  head  goes 
through  the  swing,  report  **  Passing  zero  one  zero, 
Sir,"  **Passing  zero  two  zero.  Sir/'  and  so  on.  Stan- 
dard orders  and  their  meanings  follow. 

Right  (left)  full  rudder:  Full  rudder  usually 

means  30°  on  the  rudder  angle  indicator. 
Hard  right  (left)  rudder:  This  order  puts  the 

extra  5°  on  the  rudder  angle. 
Right  (left)  standard  rudder:  Standard  rudder 
varies  with  different  ships.  It  is  the 
designated  number  of  degrees  of  rudder 
angle  in  each  ship  of  a  unit  that  will  cause 
all  ships  to  turn  in  the  same  space.  You 
must  find  out  from  the  man  you  relieve,  or 
from  the  officer  of  the  deck,  what  standard 
rudder  is  on  your  ship. 

Right  (left)  degrees  rudder:  Move  rudder  to  a 

specific  rudder  angle. 
Come  right  (left)  to  one  four  eight:  Swing  ship's 
head  in  the  direction  stated  and  steady  her 
on  the  course  given.  (In  this  example  it  is 
148°.)  Frequently  stated  **Bring  her  right 
(left)  to  one  four  eight."  or  **Take  her  right 
(left)  to  one  four  eight." 
Steer  one  nine  zero:  Usually  given  for  only  a 
minor  change  of  heading  to  the  number  of 
degrees  specified.  (Here  it  is  190°.) 
Steady  on  two  two  five:  States  the  course  on 
which  ship's  head  is  to  be  steadied.  Nor- 
mally given  while  swinging. 
Increase  your  rudder:  Increase  rudder  angle  to 
right   (left)   full    (standard)   number  of 
degrees. 

Ease  the  rudder:  Reduce  rudder  angle.  May  be 
stated  **Ease  to  fifteen  degrees  (ten 
degrees)  rudder." 

Rudder  amidships:  Put  the  rudder  on  the  center- 
line;  no  rudder  angle.  (As  a  rule,  this  order 
is  merely  "Midship!") 

Meet  her:  Check,  but  do  not  stop,  the  swing  by 
putting  on  opposite  rudder. 

Steady  (steady  go)  (steady  as  you  go)  (steady  as 
she  goes):  An  order  to  steady  her  on  the 

1 
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course  she  is  heading  at  the  time  the  order 
is  given.  If  she  is  sw  inging  at  the  lime,  head- 
ing must  be  noted  and  the  lubber's  line 
brought  back  to  and  steadied  on  that  head- 
ing as  soon  as  possible. 

Shift  the  rudder:  Change  to  the  same  number  of 
degrees  of  opposite  rudder  angle.  In  other 
words,  if  your  rudder  angle  is  15°  right,  at 
*  the  command  "Shift  the  rudder!"  you 
change  to  15°  left  rudder. 

Mind  your  rudder:  Usually  a  caution  to  steer 
more  carefully,  but  may  be  a  warning  to 
sland  by  for  an  order  to  follow. 

Nothing  to  the  right  (left):  Given  when  the 
presence  of  some  danger  on  one  side  or  the 
other  makes  it  necessary  to  avoid  a  set  in 
that  direction.  You  must  keep  the  ship  from 
swinging  past  the  course  in  the  direction 
warned  against. 

Keep  her  so:  Continue  to  steer  the  course  you 
are  heading.  Usually  given  after  you  state 
the  course  you  are  steering. 

Very  well:  Reply  of  conning  officer  to 
steersman,  meaning  *'The  situation  is  un- 
derstood." 

The  conning  officer  and  the  steersman  must  un- 
derstand each  other  at  all  times.  Several  orders  is- 
sued in  rapid  succession  will  cause  confusion  unless 
the  steersman  makes  the  correct  reply  and  takes  the 
proper  action  on  each  order.  When  the  conning  of- 
ficer gives  contradictory  orders  without  enough  time 
between  them  for  the  steersman  to  react,  the 
steersman  should  reply  to  and  take  action  on  the  last 
order  oniy.  When  contradictory  orders  are 
separated  by  a  pause,  the  steersman  should  answer 
and  comply  with  the  orders  in  the  usual  manner. 

PO^slTERS  ON  STEERING 

When  stcering,^he  first  pointer  to  remember  is 
that  it  is  the  ship  that  turns  under  the  compass  card; 
the  cornpass  card  remains  steady.  When  the  card  ap- 
pears to  be  turning  to  the  left  of  the  lubber's  line,  for 
example,  it  actually  is  the  line  (and  thus  the  ship's 
head)  that  is  moving  to  the  right.  On  all  modern 
ships  (as  mentioned  earlier)  the  wheel,  rudder,  and 
ship's  head  all  move  in  the  same  direction.  To  move 
the  lubber's  line  and  ship's  head  back  to  the  left, 
therefore,  you  turn  the  wheel  to  the  left. 

By  now  you  know  that  steering  a  ship  is  not  like 
steering  an  automobile.  To  straighten  your  car  on 
the  road,  you  bring  the  wheel  to  the  midships  posi- 
tion and  keep  it  there.  In  trying  to  straighten  a  ship 
that  is  swinging  to  the  right,  you  probably  will  have 
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to  put  your  rudder  left,  past  the  midships  position, 
until  she  begins  to  str  aighten  out,  then  turn  it  back  to 
midships  before  the  ship's  head  reaches  the  course 
on  which  you  want  to  steady  her.  When  she  is  at  that 
point,  it  is  probable  that  you  will  have  to  give  her  a 
touch  of  right  to  steady  her,  and  you  must  get  the 
rudder  off  her  before  she  starts  to  swing  again. 

A  new  steersman  usually  begins  by  applying  too 
much  rudder.  You  turn  your  auto  steering  wheel, 
and  your  car  responds  immediately.  The  new 
steersman  turns  the  ship's  wheel  a  few  degrees,  but 
nothing  happens  A  little  time  is  required  for  the 
steering  engine  to  operate  and  for  the  ship  to  begin 
answering  her  rudder.  The  steersman  becomes  anx- 
ious after  a  few  seconds  and  turns  the  wheel  more, 
and  still  more.  Eventually,  the  lubber's  line  starts  to 
move.  When  it  reaches  the  course  desired,  the 
steersman  puts  the  rudder  amidships,  heaving  a  sigh 
of  relief.  But  the  good  old  ship  keeps  right  on  swing- 
ing. The  steersman  hastily  applies  opposite  rudder, 
and  finds  that  he  has  to  put  on  plenty  before  the 
swing  stops.  It  finally  does,  but  starts  again,  more 
rapidly,  in  the  other  direction.  Soon  the  steersman  is 
turning  the  wheel  frantically  from  hard  over  to  hard 
over.  Meanwhile,  the  ship's  head  is  swinging  back 
and  forth,  leaving  a  wake  that  resembles  a  cork- 
screw. If  somebody  doesn't  notice  this  predicament 
or  the  racket  in  the  steering  engineroom,  where  the 
engine  is  straining  itself,  the  steersman  actually  will 
be  sculling  the  ship  with  her  rudder  throughout  his 
watch. 

The  effect  of  the  rudder  on  a  big  ship  is  a  delayed 
act?cn,  more  or  less.  You  don't  notice  it  right  away. 
Even  when  you  put  on  too  much  rudder,  the  i-jsult  is 
not  instantaneous.  When  the  swing  begins,  the  in- 
fluence of  opposite  rudder,  in  an  attempt  to  stop  it, 
is  equally  slow.  Always  remember:  The  less  rudder 
you  use,  the  better;  and  it  takes  a  lot  less  rudder  to 
start  a  steady  ship  turning  than  you  first  are  inclined 
to  think. 

When  the  man  you  relieve  turns  the  wheel  over 
to  you,  the  ship  should  be  steady  on  course,  Find  out 
from  him  how  she  is  acting.  Often,  because  of  wind 
and  sea  conditions,  she  may  **carry"  rudder  on  one 
side  or  the  other.  In  other  words,  with  the  rudder 
amidships,  she  has  a  strong  tendency  to  go  off  in  one 
direction.  Watch  her  for  a  while  and  observe  what 
she  does.  Try  to  figure  out  how  much  rudder  it  takes 
to  catch  her  just  before  she  goes  off  course,  and  have 
the  rudder  off  her  before  she  gets  back  on.  By  this 
method  she  won't  go  past  the  course  coming  up,  but 
barely  will  come  up  to  it  and  steady  on  her  own. 
Then  you  won't  have  to  use  any  rudder  at  all  on  the 
other  side. 
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If  a  sea  is  running  from  aft,  the  ship  may  be  ya  A'- 
iig  back  and  forth  about  the  same  number  of 
degrees  on  either  side  of  the  course  as  each  swell 
passes  under  her.  if  she's  getting  the  sea  on  one  of 
the  quarters,  she  will  be  thrown  off  as  her  stern  rises, 
and  off  again  on  the  opposite  side  as  she  drops  into 
the  trough. 

You  are  powerless  to  prevent  this  kind  of  yawing, 
and  in  trying,  it's  useless  to  strain  yourself  and  the 
steering  engine.  Bui  you  must  learn  to  recognize  in- 
stantly when  she  actually  starts  to  go  off  course,  and 
get  rudder  on  her  to  prevent  it.  Much  less  rudder  is 
needed  to  head  off  a  swing  than  to  stop  one  that  has 
started. 

When  you're  steering  with  a  pilot,  don't  worry. 
He  normally  tells  you  the  angle  he  wants  on  the 
rudder  so  that  the  ship  won't  get  away  from  him,  or 
from  you,  either.  But,  if  it's  pilot  water,  it  probably  is 
close  quarters,  so  be  sure  you  keep  alert  to  hear 
every  order  correctly  and  carry  it  out  instantly. 
When  you  are  at  close  quarters,  a  pilot  or  conning 
officer  frequently  dashes  from  one  bridge  wing  to 
the  other,  calling  orders  from  outside  the  steering 
station.  In  these  circumstances  it  is  sometiiri>:;s  dif- 


ficult to  hear  the  orders.  Anytime  you  are  uncertain 
what  was  said,  ask  for  a  repeat  immediately. 

When  coming  up  to  a  dock,  buoy,  or  anchorage, 
you  must  tell  the  conning  officer  when  the  ship  loses 
headway  to  the  point  where  she  no  longer  answers 
the  rudder.  Report  it  as  soon  as  you  are  certain  she 
no  longer  responds.  Any  failure  of  the  steering  gear 
must  be  reported  immediately. 

Before  surrendering  the  wheel  io  your  relief, 
have  the  ship  steady  on  her  course.  Don't  turn  over 
the  wheel  to  him  in  the  middle  of  a  swing.  Give  him 
the  course,  and  tell  him  the  compass  or  repeater  you 
are  using.  If  a  gyro  repeater,  be  sure  to  designate  the 
correct  repeater  (if  more  than  one).  Also  pass  on  to 
your  relief  the  equivalent  course  to  steer  by  mag- 
netic compass  if  the  gyro  fails.  When  you  are  zig- 
zagging, report  to  him  both  the  immediate  course 
the  ship  is  on  and  the  base  course  she  should  follow 
if  she  ceases  to  zigzag. 

Besides  the  course  data,  tell  your  relief  about  any 
steering  peculiarity  you  may  have  discovered,  such 
as:  ''Carrying  a  little  right  rudder,"  ''Carrying  mostly 
left,"  and  the  like.  Relay  to  him  any  order  you 
received  that  still  stands;  for  example,  "Nothing  to 
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the  left/'  ''Steady  as  she  goes,"  etc.  If  you  are  steer- 
ing on  a  sh  \  a  range,  a  landmark,  or  a  light,  point 
out  the  objcv^t  to  him  and  make  certain  that  he  has 
the  correct  one.  Before  leaving  the  steering  station, 
report  to  the  officer  of  the  deck  the  orders  given 
your  relief,  as  ''Steering  two  seven  eight  by  gyro. 
Sir,"  "Steady  as  she  goes.  Sir,"  "Steering  on  the 
range.  Sir"  and  so  on. 

EVASIVE  STEERING 

During  wartime,  all  bridge  personnel-especially 
the  OOD  and  his  QM  of  the  watch-must  be 
thoroughly  familiar  with  evasive  steering  methods 
employed  against  submarines  and  torpedoes.  Cur- 
rently, the  evasive  methods  used  are  called  sinuat- 
ing,  weaving,  zigzagging,  and  making  emergency 
turns.  The  purpose  of  antisubmarine  evasion  is  to 
make  more  difficult  the  enemy  submarine's  effort  to 
contact  or  shadow  a  ship,  or  reach  a  position  for  at- 
tacking it.  Torpedo  evasion  complicates  a  sub- 
marine's fire  control  problem  and  avoids  torpedoes. 

Detas.i  of  evasive  steering  may  be  found  in 
ATP3,  and  are  not  described  in  this  Rate  Training 
Manual.  Nevertheless,  it  is  the  responsibility  of  each 
Quartermaster  to  familiarize  himself  with  the  effec- 
tive instructions  that  cover  sinuating,  weaving,  and 
zigzagging.  Study  them;  know  your  job. 

STEERING  STA  HONS 

When  a  ship  goes  into  action,  no  one  knows 
where  she  might  be  hit;  everybody  on  board  takes 
the  same  chance.  If  a  ship  had  only  a  single  steering 
station,  a  hit  there  would  put  her  out  of  the  fight  per- 
manently. For  this  reason,  combat  ships  have  several 
steering  stations,  and  control  can  be  shifted  almost 
instantaneously  to  any  station, 

A  view  over  the  shoulder  of  the  steersman  on  a 
cruiser  is  illustrated  in  figure  5-4.  Just  beyond  the 
wheel  is  a  brass  plate  on  which  is  a  graduated  scale 
showmg  35**  to  right  and  left  of  center.  This  device  is 
the  wheel  angle  indicator;  it  reveals  the  number  of 
degrees  the  wheel  is  turned.  Usually  this  angle  is  the 
same  that  the  rudder  assumes  when  the  steering  en- 
gine operates,  A  variance  could  occur,  of  course,  if 
the  engine  operates  improperly. 

The  instrument  above  and  forward  of  the  wheel 
angle  indicator  (fig.  5-4)  is  the  rudder  angle-order 
indicator -transmitter.  This  instrument  has  a  dual 


Figure  5-5. -Rudder  angle-order  indicator- 
transmitter.       7. 126 


purpose.  During  normal  steering  situations  it  shows 
the  actual  angle  of  the  rudder,  which  usually  lags  the 
wheel  angle  indicator  by  about  2°  because  of  the 
time  required  for  the  steering  mechanism  to  operate. 
During  emergency  steering  this  instrument  is  useful 
in  transmitting  visual  orders  to  the  steersman  in  after 
steering.  By  working  the  control  knob  (see  fig.  5-5) 
the  rudder  order  is  disolayed  on  the  instrument  by 
moving  the  pointer  marked  **ORD"  to  the  desired 
rudder  angle.  The  order  is  displayed  in  after  steering 
on  another  rudder  angle-order  indicator-transmitter, 
from  which  the  after  steersman  receives  his  orders. 
A  push  switch,  near  the  face  of  the  rudder  angle- 
order  indicator-transmitter  on  the  bridge,  operates  a 
bell  in  after  steering  to  call  the  steersman's  attention 
to  a  change  in  rudder  angie. 

The  dial  above  the  rudder  angle-order  indicator- 
transmitter  in  figure  5-4  is  called  a  magnesyn  re- 
peater. It  transmits  indications  from  a  magnesyn 
compass,  usually  located  on  one  of  the  masts  where 
it  is  practically  free  of  deviation.  The  magnesyn  re- 
peater is  rapidly  replacing  the  binnacle-mounted 
magnetic  steering  compass,  but  the  standard  mag- 
netic compass  on  the  flying  bridge  or  signal  bridge  is 
retained  as  a  check  on  the  magnesyn  and  gyro. 
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CHAPTER  6 

MAGNETIC  COMPASS  AND  GYROCOM<PASS 


The  best  known  and  most  widely  used  of  all 
navigational  instruments  is  the  compass.  Without  it, 
precise  information  on  headings  and  directions 
would  be  almost  impossible  to  obtain.  Compasses 
were  used  even  before  the  days  of  Columbus,  and 
they  remain  indispensable  in  today's  Navy. 

The  Navy  uses  two  nfiain  types  of  compasses: 
gyroscopic  and  magnetic.  The  gyrocO'/^^pass 
operates  on  the  principle  that  a  rapidly  spinning  ob- 
ject is  balanced  at  its  center  of  gravity,  much  as  a 
spinning  top  stands  on  its  point.  The  gyrocompass  is 
designed  to  point  toward  true  north,  though  it  may 
have  a  slight  mechanical  error  ( 1°  or  2°),  which  may 
be  determined  and  for  which  allowance  is  made.  The 
magnetic  compass,  on  the  other  hand,  is  controlled 
primarily  by  the  magnetic  properties  of  the  earth 
and  tends  to  point  toward  the  magnetic  north  pole. 

MAGNETISM 

To  fully  understand  the  operation  of  the  mag- 
netic compass,  it  is  necessary  to  know  something 
about  magnets  themselves.  A  magnet  is  a  body  that 
has  the  property  of  attracting  iron  and  p'-^ducing  a 
magnetic  field  around  itself.  Such  rr,  as 
lodestone  and  magnetic  oxide  of  iron,  in  uin^..  ,.atu- 
ral  state,  possess  this  property.  The  earth  itself  has 
similar  properties  and  may  be  considered  a  gigantic 
magnet. 

Every  magnet  has  a  north  pole  and  a  south  pole. 
If  a  single  magnet  is  ^ut  in  half,  each  half  becomes  a 
magnet  with  a  north  pole  and  a  south  pole.  If  two 
magnets  are  brought  close  together,  their  unlike 
poles  v/ill  attract  and  their  like  poles  repel.  That  is  to 
say,  a  north  pole  attracts  a  [south  pole  but  repels 
another  north  pole  T^.is  law  of  magnetism  has 
meaning  for  you  inasmuch  as  you  later  will  see  how 
the  magnets  in  a  ship*s  magnetic  compass  observe 
this  law  in  relation  to  the  earth's  magnetic  fields  or 
to  the  ship's  own  magnetic  prop<»,rties. 


EARTH'S  MAGNETISM 

The  earth,  Uke  all  other  magnets,  has  a  north 
pole,  located  approximately  at  76.2°  north  latitude, 
101.0°  west  longitude,  and  a  south  pole,  located  ap- 
proximately at  66.0°  south  latitude,  139.1°  east  lon- 
gitude. (These  locations  are  the  1960  positions  of 
the  magnetic  poles,  as  distinguished  from  the  true 
north  and  south  poles,  which,  of  course,  are  at  90° 
north  latitude  and  90° south  latitude,  respectively.) 

The  magnetic  lines  of  force  that  connect  the 
magnetic  poles  are  called  magnetic  meridians.  These 
meridians  are  not  great  circles.  Because  of  the  ir- 
regular distribution  of  magnetic  Material  in  the 
earth,  the  meridians  are  irregular,  and  the  planes  of 
the  magnetic  meridians  do  not  pass  through  the 
center  of  the  earth.  Approximately  midway  between 
the  magnetic  poles  a  line  called  the  magnetic  equa- 
tor intersects  the  meridians  and  connects  all  points 
at  which  the  magnetic  dip  is  zero.  The  magnetic 
equator  is  an  irregular  arc,  varying  in  latitude  from 
1 5°  south  in  South  America  to  20°  north  in  Africa. 

MAGNETIC  COMPASS 

Although  you  were  introduced  to  the  magnetic 
compass  in  the  Seaman  manual,  jjour  job  as  Quarter- 
master requires  a  much  more  thorough  knowledge 
of  the  intricacies  of  the  magnetic  compass.  Ac- 
cordingly, this  topic  presents  detailed  information 
on  the  magnetic  compass,  its  nomenclature,  and  its 
limitations. 

COMPASS  NOMENCLATURE 

The  simplest  magnetic  compasses,  as  you  know, 
contain  magnets  whose  south  ends  tend  to  seek  the 
earth's  north  magnetic  pole,  thus  giving  the  compass 
its  directive  force. 

Magnetic  compasses  used  in  the  Navy  (fig.  6-1 ) 
are  highly  sophisticated  instruments.  In  addition  to 
the  magnets,  magnetic  compasses  are  made  up  of  a 
number  of  parts.  Components  of  a  standard  7  1/2- 
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inch  diameter  Navy  compass  are  given  in  the  accom- 
panying list. 

*  Magnets.  Four  (two  in  older  compasses)  cylin- 
drical bundles  of  steel  wire,  with  magnetic  proper- 
ties, which  are  attached  to  the  compass  card  to 
supply  directive  force. 

*  Compass  card:  An  aluminum  disk  graduated  in 
degrees  from  0  to  359.  (It  also  shows  cardinal  and 
intercardmal  points.)  The  compass  card  is  attached 
to  the  magnets,  and  provides  a  means  of  reading 
direction. 

*  Compass  bowl:  A  bowl-shaped  container, 
made  of  nonmagnetic  material  (brass),  with  a 
reference  mark  on  its  rim.  The  bowl  contains  the 
magnetic  element  and  the  fluid.  Part  of  the  bottom 
may  be  transparent  (glass)  to  permit  light  to  shine 
upward  against  the  compass  card. 

*  Fluid:  A  liquid  surrounding  the  magnetic  ele- 
ment. By  reduction  of  weight,  in  accordance  with 
the  Archimedes  principle  of  buoyancy,  friction  is 
reduced.  Closer  alignment  of  the  compass  needle 
with  the  magnetic  meridian  is  thus  possible.  The 
liquid  in  older  compasses  may  be  a  mixture  of  ethyl 
alcciiol  and  water  in  approximately  equal  parts.  Al- 
cohol serves  to  lower  the  freezing  point  of  the  mix- 
ture. Newer  compasses  contain  varsol,  an  oil  that 


Figure  6-1  .-U.S.  Navy  7  1/2-inch  standard 
compass.  45.595(69) 


neither  freezes  nor  becomes  more  viscous  at  low 
temperatures. 

*  Float:  An  aluminum  air-filled  chamber  in  the 
center  of  the  compass  card  to  further  reduce  weight 
and  friction  at  the  pivot  point, 

*  Expansion  bellows:  A  bellows  arrangement  in 
the  bottom  of  the  compass  bowl,  which  operates  to 
keep  the  compass  bowl  completely  filled  with  liquid. 
A  tilling  screw  facilitates  addition  of  liquid  that  may 
become  necessary,  notwithstanding  the  expansion 
bellows, 

*  Lubber's  line:  A  mark  on  the  inside  of  the  com- 
pass bowl,  which  is  aligned  with  the  ship's  fore-and- 
aft  axis.  The  lubber's  line  is  a  xeference  for  reading 
direction  from  the  compass  card.  The  compass  card 
reading  on  the  lubber's  line  represents  the  ship's 
heading, 

*  Gimbals:  The  compass  bowl  has  two  pivots  that 
fit  or  rest  in  a  metal  ring,  which  also  has  two  pivots 
resting  in  the  binnacle.  This  arrangement  (gimbals) 
permits  the  compass  to  remain  almost  horizontal 
despite  the  motion  of  the  ship.  An  important  con- 
cept is  that,  regardless  of  the  movement  of  the  ship, 
the  compass  remains  fixed  (unless,  of  course,  some 
magnetic  material  is  introduced  to  provide  addi- 
tional deviation  from  the  magnetic  meridian).  The 
ship,  the  compass  bowl,  and  the  lubber's  line  move 
together  around  the  compass  card.  To  the  observer, 
as  he  witnesses  this  relative  motion,  it  appears  that 
the  compass  card  moves. 

*  Binnacle:  A  nonmagnetic  housing  in  which  the 
magnetic  compass  is  mounted.  It  usually  provides  a 
means  for  inserting  corrector  magnets  for  compass 
adjustment. 

COMPASS  LIMITATIONS 

The  following  characteristics  of  the  magnetic 
compass  limit  its  direction^finding  ability. 

1.  It  is  sensitive  to  any  magnetic  disturbance. 

2.  It  is  useless  at  the  magnetic  poles,  and  is  slug- 

gish and  unreliable  in  areas  near  the  poles. 

3.  Deviation  (explained  later)  changes  as  a 

ship's  magnetic  properties  change. 
Moreover,  the  magnetic  properties  change 
with  changes  in  the  ship's  structure  or  mag- 
netic cargo. 

4.  Deviation  changes  with  heading.  The  ship  as 

well  as  the  earth  may  be  considered  as  a 
magnet.  The  effect  of  the  ship's  magnetism 
upon  the  compass  changes  with  the  head- 
inf^. 

5.  It  does  not  point  to  true  north. 

6.  It  requires  frequent  adjustment. 


56 

2389' 


CHAPTER  6-MAGNETIC  COMPASS  AND  GYROCOMPASS 


PRECAUTIONS  IN  VICINITY  OF  MAGNf-TIC 
COMPASS 

A  magnetic  compass  cannot  be  expected  to  give 
reliable  service  unless  it  is  properly  instalk d  and 
protected  from  disturbing  magnetic  influences.  Cer- 
tain precautions  must  be  observed  in  the  vicinity  of 
the  magnetic  compass.  Some  of  these  precautions 
follow. 

If  avoidable,  a  compass  should  not  be  placed 
near  iron  or  steel  v^quipment  that  will  be  moved 
frequently.  Thus,  a  location  near  a  gun,  boat  davit, 
or  boat  crane  is  not  desirable.  The  immediate  vicini- 
ty should  be  kept  free  of  sources  of  deviation,  par- 
ticularly those  of  changing  nature.  When  avoidable, 
no  source  of  magnetism*  (except  the  structure  of  the 
vessel)  should  be  permitted  within  a  radius  of 
several  feet  of  the  magnetic  compass.  Some  sources 
that  might  be  overlooked  include  electric  wires  car- 
rying direct  current;  magnetic  instruments, 
searchlights,  windshield  wipers,  electronic  equip- 
ment, or  motors;  steel  control  rods,  gears,  or  sup- 
ports associated  with  the  steering  apparatus;  fire 
extinguishers,  gas  detectors,  etc.;  and  metal  hangers, 
flashlights,  keys,  or  pocketknives. 

MAGNETIC  COMPASS  RECORD  BOOK 

According  to  provisions  o(  Navy  Regulations,  the 
magnetic  compass  record  must  be  a  complete  record 
of  all  direct  reading  and  remote  indicating  magnetic 
compasses  on  board.  It  also  must  be  a  record  of  er- 
rors of  the  gyrocompasses  on  board.  While  a  vessel 
is  underway,  comparison  between  the  magnetic  and 
gyrocompass  headings  must  be  made  and  entered  in 
the  record  whenever  a  new  course  is  set.  Unless  im- 
practicable, under  circumstances  such  as  emergen- 
cies or  when  making  frequent  course  changes  within 
a  harbor,  these  comparisons  may  be  omitted.  Com- 
pass comparisons  must  also  be  made  at  least  every 
30  minutes  for  one  magnetic  compass  and  the 
master  gyrocompass  (or  the  ship's  heading  indicator 
used  for  steering)  and  every  4  hours  for  all  other  in- 
stalled compasses.  The  compass  record  book  must 
be  signed  by  the  navigator  and  submitted  to  the 
commanding  officer  for  his  approval  on  the  last  day 
of  every  quarter.  Figure  6-2  shows  a  sample  page 
from  the  magnetic  compass  record  book. 

MAGNETIC  COMPASS  ERROR 

Compass  error,  defined  as  the  inclination  of  the 
axis  of  the  compass  card  to  the  true  meridian,  may 


be  computed  easily.  It  is  simply  the  algebraic  sum  of 
variation  and  deviation.  Compass  error  (fig.  6-3) 
must  be  applied  to  a  compass  direction  to  obtain 
true  direction.  It  must  be  applied  to  true  direction, 
with  signs  reversed,  to  arrive  at  compass  direcuon, 

VARIATION 

Becai^se  the  magnetic  north  pole  and  the  true 
north  pole  are  not  located  at  the  same  point,  the 
n^agnetic  compass  does  not  seek  true  north.  Tha 
magnetic  compass  aligns  itself  with  the  direction  of 
the  horizontal  component  of  the  earth's  magnetic 
field  at  the  compass  location,  and  therefore  does  not 
always  p.>jnt  toward  the  north  magnetic  pole.  The 
amount  the  needle  is  offset  is  called  variation, 
because  it  varies  at  different  points  on  the  earth  s 
surface.  Even  in  the  same  locality  it  usually  dcesn't 
remain  constant,  but  increases  or  decreases  annually 
at  a  certain  known  rate. 

The  variation  for  any  given  locality  is  shown  on 
the  compass  rose  of  the  chart  for  that  particular  lo- 
c  ty,  together  with  the  amount  of  annual  increase 
or  decrease.  (In  the  following  discussion,  symbols 
are  used  for  degrees  C)  and  minutes  ('  ).)  The  com- 
pass rose  in  figure  6-4.  indicates  that  in  1960  there 
was  a  I4°45'  westerly  variation  in  that  area,  increas- 
ing r  annually.  To  find  the  amaunt  of  variation  in 
this  specific  locality  in  1967,  determine  how  many 
years  have  elapsed  since  1960  (which  is  7),  multiply 
that  number  by  the  amount  of  annual  increase 
(which  gives  you  7  times  T  or  7'  )  and  add  that  sum 
to  the  variation  in  1960.  You  add  i?  in  \hh  example 
because  it  is  an  annual  ^ncreas.^^^  If  it  were  a 
decrease,  you  would  subtract  it. 

The  variation  in  1960  was  14^45'  W.  Add  7'  to 
that  amount,  and  you  have  a  1967  variation  of 
14*52'  W.  Variation  normally  is  rounded  off  to  the 
nearest  0.5*. 

Variation  remains  the  same  for  any  heading  of 
the  ship  at  a  given  locality.  No  matter  wl  ::h 
direction  the  ship  is  heir  ding,  the  magnetic  compass, 
if  affected  by  variatic  ^nly,  points  steadily  in  the 
general  direction  of  thu  aagnelic  north  pole. 

DEVIATION 

The  amount  a  magnetic  compass  needle  is 
deflected  by  magnetic  material  in  the  ship  around  it 
is  called  deviation. 

The  most  convenient  method  of  determining 
deviation,  and  the  one  most  commonly  used,  is  to 
check  your  compass  on  each  15°  heading  against  a 
properly  functioning  gyrocompass.  Because  your 
ship  must  be  on  a  magnetic  heading  when  determin- 


57 

Z3S0 


QUARTERMASTER  3  &  2 


COMPASS 


DATE 

TIME 

LATITUDE 

LONGITUDE 

GYRO  COMPASSES 

TRUE 
HEAD!'":. 

 GYRO 

 GYRO 

GYRO 
READING 

ERROR 

GYRO 
READING 

ERROR 

7/Z/70 

OSZO 

-ooIa/ 

o 

OfO 

oejo 

/  f-o 

o 

0<?OO 

o 

of30 

o 

/97 

/ooo 

/97 

o 

4<>-/0fi/ 

0 

_r97 

IfOO 

ERIC 


58 


CHAPTER  6-MAGNETIC  COMPASS  AND  GYROCOMPASS 


CHECK  LOG 


VARIATION 


23.5 


J? 3,0  id 


MAGNETIC 
HEADING 

(TRUE  ±  VAR.) 


2.03 


MAGNETIC  COMPASSES 


STANDARD 


COMPASS 
READING 


ll/.S 


304. 


DEV. 


7.0  £ 


/■OB 


STEERING 


COMPASS 
READING 


J/5.S 


20^.5 


DEV. 


5S 


o 


DG  ON 
OR  OFF 


OFF 


OjFF 


OA/ 


OA/ 


REMARKS 


AT  09£'S^ 


Figure  6-2.-Magnetic  compass  :  :cord 
book-sample  page.  69.137 


59 


QUARTERMASTER  ?  &  2 


Figure  6 -3. -Components  of  compass  error. 
69.138 


ing  deviation,  gyro  error  and  local  variation  must  be 
applied  to  each  true  heading.  When  using  this 
nrocedure  it  is  only  necessary  to  station  personnel  at 
each  magnetic  compass  and  have  them  record  the 
amount  of  deviation  for  each  compass  upon  signal 
from  an  observer  at  the  gyrocompass  or  repeater. 
Some  other  methods  of  finding  deviation  follow. 

1.  By  comparison  with  a  magnetic  compass  of 
known  deviation:  This  method  is  similar  to  com- 
parison with  a  gyrocompass  except  that  it  is  un- 
necessary to  know  the  local  variation      as  method 

is  used  frequently  by  ships  not  equipped  with 
gyrocompasses. 

2.  By  reciprocal  bearings:  One  observer  is  sta- 
tioned ashore  with  a  spare  compass,  which  is  placed 


%,/  ,0  ^ 

Figure  6-4.-Compass  rose.  45.23(69) 


where  it  is  free  from  local  magnetic  influences.  An 
observer  aboard  the  ship  stands  by  the  compass  to 
be  checked.  When  the  ship  is  steady  on  the  desired 
heading,  a  prearranged  signal  is  made,  and  each  ob- 
server notes  the  bearing  of  the  other.  The  reverse 
bearing  of  the  compass  ashore,  which  has  no  devia- 
tion, is  the  magnetic  bearing  of  the  ship.  The  dif- 
ference between  this  bearing  and  the  bearing  in- 
dicated by  the  compass  on  board  is  the  amount  of 
deviation  on  thai  particular  heading.  This  method  is 
not  very  convenient  and  probably  will  never  be  used 
on  your  ship  until  all  other  methods  of  determining 
deviation  are  exhf»usted. 

3.  By  ranges:  This  method  uses  a  range  whose 
magnetic  bearing  is  known.  The  ship  steams  on  the 
various  headings,  and  notes  the  bearing  of  the  range 
on  her  compasses  for  each  heading  as  she  classes 
the  range.  The  deviation  for  each  compass  is  the 
difference  between  the  kno^Ti  magnetic  bearing  of 
the  range  and  the  bearing  indicated  on  the  compass. 
Further  discussion  of  ranges  appear  in  ChapterS  of 
this  manual. 

4.  By  azimuths  of  the  sun  or  other  celestial  body: 
In  this  method  the  magnetic  azimuth  of  the  body  is 
determined  by  applying  local  variation  to  the  body's 
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true  azimuth.  Conipuiing  an  azimuth  of  the  suix  by 
using  H.O.  214  is  described  in  chapter  15  of  this 
manual.  The  difference  between  the  body's  mag- 
netic azimuth  and  its  compass  azimuth  is  the  devia- 
tion for  that  particular  heading. 

5.  By  distant  objects:  In  this  method  the  ship 
must  be  a  considerable  distance  from  a  conspicuous 
object,  with  a  clearly  defined  point  on  which  to  take 
bearings.  If  the  ship  is  being  swung  at  anchor,  the  ob- 
ject should  be  at  least  6  miles  aw  a^.  If  she  is  steam- 
ing on  different  headin^is,  the  fact  that  she  does  not 
remain  on  the  .^ame  >  n  requires  that  the  object  be 
at  least  10  miles  away.  The  ship  is  steadied  on  suc- 
cessive headings,  and  the  compass  bearing  of  the  ob- 
ject is  taken  on  each  heading.  Magnetic  bearings 
may  be  fourm  from  a  chart.  As  befo'-e,  deviation  on 
each  heading  h  thv?  difference  between  compass  and 
magnetic  bearing  of  the  object.  This  method  has 
been  almost  completely  discarded  in  fa-'or  of  the 
other  methods.  It  is  described  here  so  that  it  can  be 
used  in  extreme  circumstances. 

CORRECTING  COMPASS  ERROR 

Variation  and  deviation  combined  constitute 
magnetic  compass  error.  The  course  you  want  the 
ship  to  head  is  the  true  cv:""se,  worked  out  from  the 
chart  on  which  true  ^ourses  and  bearings  are  given. 
Knowing  the  true  course,  it  is  necessarv  ^or  you  to 
find  the  compass  course  you  must  ste^r  to  make 
good  the  true  course.  Compass  course  is  found  by 
applying  the  compass  error,  in  terms  of  variation  and 
deviation,  to  the  true  course. 

Your  problem  coulf^  be  the  other  way  around. 
Suppose  you  have  a  bearing  taken  by  magnetic  com- 
pass. Plotting  true  bearings  on  the  chart  is  preferable 
to  plotting  magnetic  bearings.  Therefore,  you  must 
apply  variation  and  deviation  to  the  compass  bearing 
to  obtain  the  true  bearing. 

Changing  from  true  course  to  compass  course,  or 
vice  versa,  may  be  accomplished  more  easily  by 
means  of  this  handy  key,  in  the  form  of  the  question: 
CAN  DEAD  MEN  VOTE  TWICE?  Of  course  it^s  a 
sure  bet  that  dead  men  can't  vote  once,  let  alone 
twice;  hence  this  question  !  :as  no  actual  meaning.  As 
already  pointed  out,  it  is  merely  handy  in  solving  our 
problem  of  correcting  compass  error. 

First,  write  each  word  of  the  question  in  column 
form,  then  opposite  each  word  set  down  what  it 
represents,  as  follows: 

Can  Compass 
Dead  Deviation 
Men  Magnetic 
Vote  Variation 
Twice  True 


Your  problem  will  always  be  either  ( know  in>r  the 
true  course)  to  work  up  the  line  lo  the  compass 
course,  or  (knowing  the  c^  pass  course)  to  work 
down  the  line  to  the  true  course.  Going  up  the  line, 
or  changjp'*  from  true  to  compass,  is  called  uncor- 
lecting.  Co. .ling  down  the  line,  or  changing  from 
compass  to  true,  is  called  correcting.  .All  \ou  ac- 
tually have  to  remember  is  this  rule:  When  correct- 
ing, ADD  easterly  and  SUBTRACT  westerly  error 
When  uncorrecting,  SUBTR.ACT  easterly  and  .ADD 
westerly  error.  It  is  as  simple  as  that.  AH  compass  er- 
rors, whether  due  to  variation  or  dfrviation,  are 
either  easterly  or  westerly.  There  are  no  northerly  or 
southerly  errors. 

Now,  le^s  wo'k  a  problem.  Suppose  the  true 
course  you  want  to  head  is  000°  jnd  you  want  to 
know  the  course  to  steer  by  ■  nagnetic  compass.  In 
other  words,  you  are  uncorrechng.  This  time,  write 
the  initial  letters  of  each  vord  of  the  old  question  in 
a  line. 

  W  +  E   ^ 

C      D      M      V  T 

You  already  know  what  T  is,  so  write  it 
down. 

 W  +  E   

C         D         M        V  T 

000° 

Let' 3  say  the  chart  shows  a  variation  of  11° 
E.  Now  you  have: 

^  W  +  E  ^ 

C      D      M       V  T 
ll^E.  000° 

When  unc^rrecting,  remember  that  you  sub- 
tract easterly  and  add  westerly  errors.  This 
11**  is  an  easterly  variation,  so  you  subtract  it 
from  360  and  get  a  magnetic  course  of  349''. 
Write  that  down. 

^.  W  +  E  

C      D      M      V  T 

349°  ll'^E.  000° 

Occasionally,  you  need  to  know  a  magnetic 
heading  or  bearing.  If  that  is  all  you  are  look- 
ing for  in  this  example,  you  could  stop  right 
here.  This  time,  however,  you  want  to  go  on 
and  find  the  compass  course.  Let's  say  the 
deviation  table  shows  a  deviation  of  14°  W.  for 
\  349  "  heading.  Write  that  down. 

^  V/  +  E  

C       D       M         V  T 
14^  W.  349''     irE.  000^ 
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When  uncorrscting,  you  add  westerly  error, 
so  add  14^  to  349'  and  get  003*,  ijow  you 
have: 

^_  W  +  E  

C         D         M         V  T 
003°    14 ^W.  349'     11  °E.  000° 

In  order  lo  head  000""  true,  therefore,  you  must 
steer  003°  by  this  particular  magnetic  compass. 

Note  in  our  sample  problem  that  the  easterly 
variation  and  westerly  deviation  almost  canceled 
each  other,  leaving  an  error  of  onh  3°  W.  If  you 
don't  want  to  go  through  the  correction  pr  cess  in 
detail,  you  can  find  the  algebraic  sum  of  the  errors 
beforehand.  This  advance  preparation  is  accom- 
plished by  subtracting  the  lesser  from  the  greater  if 
they  are  unlike,  or  adding  them  if  they  are  like.  Then 
vou  can  apply  the  result  directly,  to  either  T  or  C, 
depending  on  whether  you  are  correcting  or  uncor- 
recting. 

We  were  uncorrecting  this  time-changing  from 
true  to  compass.  We  could  have  used  the  same 
method  to  change  from  compass  to  true,  but  we 
must  remember  that  when  correcting,  we  add  east- 
erly and  subtract  westerly  errors. 

ADJUSTING  VERSUS  COMPENSATING 

As  you  know  by  now,  magnetic  niaterial  <iround 
the  compass  is  a  cause  of  deviation,  Ano/^^r  cause 
of  compass  deviation  is  electrical  circuits.  In  particu- 
lar, the  ship's  degaussing  currents  have  a  strong  ef- 
fect on  ihe  magnetic  compass.  (Degaussing, 
discussed  later,  is  an  electrical  installation  designed 
to  protect  ships  against  magnetic  mines  and  tor- 
pedoes.) The  deviation  resulting  from  these  currents 
is  neutralized  by  a  procedure  called  compensation. 
You  sh  juld  distinguish  between  adjusting  the  com- 
pass, which  means  correcting  for  deviations  caused 
by  magnetic  material,  and  compensating  the  com- 
pass, which  means  correcting  for  deviations 
produced  by  degaussing  currents, 

STANDARD  AND  STEERING  COMPASS 

The  magnetic  steering  compass  is  located  in  the 
pilothouse,  where  it  is  affected  considerably  .  y 
deviation.  Usually  the  standard  compass  is  topside, 
where  the  magnetic  forces  producing  deviation  are 
not  so  strong.  Courses  and  beatings  by  these  com- 
passes must  be  carefully  differentiated  by  the  ab- 
breviations psc  ^per  standard  compass),  pstgc  (per 
steering  compass),  and  pgc  (per  gyrocompass).  The 
standard  compass  provides  a  means  for  checking  the 
steering  compass  and  the  gyrocompass. 


The  steering  compass  O'"*  iruiny  ship>  has  been 
replaced  by  a  repeater,  which  transmits  ipdicatii)ns 
from  a  magnesyn  compass.  (The  word  magnesyn  is 
formed  from  the  term  magnetic  synchronized.  ^  It  :- 
located  on  a  mast  or  at  some  other  point  w.-^rv 
deviation  is  at  a  minimum. 

Some  ships  may  have  a  third  magnetic  compass 
located  at  the  after  steenng  station  when  that  station 
IS  topside.  This  compass  is  known  as  the  emerge  acy 
steering  compass. 

DEGAUSSING 

In  discu^>mg  the  magnetic  compass,  we  men- 
tioned that  it  is  affected  by  degaussing.  A  Quarter- 
master will  be  concerned  with  how  degaussing  works 
and  why  it  is  necessary.  The  subject  is  explained  in 
the  ensuing  topics. 

StkP'S  MAGNETIC  FIELD 

A  ship  is  a  magnet  because  of  magnetic  material 
(steel)  in  its  hull,  machinery,  and  cargo.  Like  any 
other  magnet,  it  is  surrounded  by  a  magnetic  field 
that  is  large  near  the  ship  and  small  at  a  considerable 
distance  from  it.  When  a  ship  is  close  to  a  magnetic 
mine  or  magnetic  torpedo,  th<^  magnetic  field  of  the 
ship  actuates  the  firing  mechanism  and  causes  th 
mine  or  torpedo  to  explode. 

Degaussing  equipment  is  installed  aboard  ship  to 
neutralize  the  ship's  disturbance  of  the  earth's  mag- 
netic field.  This  neutralizing  force  affords  protecting 
against  thu  magnetic  mine  r*r  maf^netic  torpedo. 

Two  methods  are  used  to  decrease  a  sl.i^s  mag- 
netic field.  They  are  the  magnetic  treatment  (called 
deperming)  and  the  shipboard  degaussing  installa- 
tion. 

Magnetic  Treatment 

Magnetic  treatment  is  given  by  deperming  sta- 
tions, using  coils  installed  temporarily  on  or  arount' 
a  ship,  to  provide  antimine  protection.  This  treat- 
ment reduces  the  overall  magnetic  field  of  the  ship 
so  there  is  kess  chance  of  activating  a  magnetic  mine 
or  magnetic  torpedo.  Magnetic  treatment  furnishes 
some  protection,  but  is  not  so  effective  as  the  pro- 
tection afforded  by  shipboard  degaussing  installa- 
tions. Magnetic  treatment  is  seldom  used  alone. 

Shipboard  Degaussing  Installation 

A  shipboard  degaussing  installation  consists  of 
permanently  installed  equipment.  The  major  items 
are  degaussing  coils,  a  power  source  for  the  coils,  a 
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control  unr  "-^  control  the  coii  current  (which,  in 
turn,  con'f  strength  of  the  magnetic  field 

caused  by  t  .  Is).  ar>d  compass  compensa? yng 
equipment  to  j.-.c>eni  disturbajices  of  the  magnetic 
compasses  by  the  magnetic  ^ield  of  the  degaussing 
coils. 

Since  it  may  become  necessary  for  the  Quarter- 
master to  apply  corrections  tc  degaussmg  coils  due 
to  changes  in  course,  the  folic  v.ng  discussion  is 
designed  to  assist  you  in  underj^tanding  the  coils  and 
the  operations  required  to  make  corrections  to  their 
applied  current. 

Figure  6-5  illustrates  the  types  of  coils  that  are 
found  on  a  typical  degaussing  installation. 

The  M  or  main  coil  (part  A,  figure  6-5)  encircles 
the  ship  in  a  horizontal  plane,  which  is  usually  at  the 
waterline.  The  function  of  the  M  coil  is  to  produce  a 
magnetic  field,  which  counteracts  the  magnetic  field 
produced  by  the  vertical  permanent  and  the  vertical 
induced  magnetization  of  the  ship. 

The  F  or  forecastle  coil  encircles  the  forword 
one-fourth  to  one-third  of  the  ship  and  is  usually  just 
below  the  forecastle  or  other  uppermost  deck; 


A  MCOIL 


Q.-COIL  OR  01 
AND  OP  COiLS 


F-COIL,  OR  FI 
AND  FP  COILS 


"L"  FIELD 


B  F  AND  Q  COILS 


L  COIL  LOOPS 


C  L  COIL 


'"A"  COIL  LOOPSrr     W  ^^ELD 


0  A  COIL 


Figure  6-5. -Types  of  degaussing  coils. 
27.107 


whereas  the  Q  or  quarterdeck  coil  encircles  the  after 
one-fourth  to  one-th'H  of  sh'p  and  is  usually  just 
below  the  quarterdeck  or  .jth'':r  uppermost  •i'^ck 
(part  B,  figure  6-5).  The  furicliun  of  the  F  and  Q 
coils  is  to  counteract  the  magnetic  field  producc'v]  bv 
the  ship's  longitudinal  permanent  and  longitudinal 
induced  magnetizatji-m. 

In  many  hi^-taViatio^rs  the  conductors  of  the  F  and 
0  coils  are  con^iect^d  to  form  two  sep^^ate  circuits 
designated  as  the  Ft-Oi  coil  and  the  FP-QP  coil  ( part 
B,  figure  6-5).  The  FI-QI  coii  consists  of  an  FI  coil 
connected  in  series  with  a  Ql  coil  so  that  the  same 
currerii  .^ows  in  both  coils.  The  FP-OP  coil  is  similar. 

The  FI-QI  coil  is  used  to  counteract  the  magnetic 
field  produced  by  the  ship's  longitudinal  induced 
magnetization.  The  FP-QP  coil  is  used  to  counteract 
the  magnetic  ueid  rroduced  by  the  ship's  longitu- 
dinal permanent  n^^gnetization. 

The  L  or  longitudinal  coil  (part  C,  figure  6-5 
consists  of  loops  in  vertical  planes  that  are  parallel  to 
the  frames  of  the  ship.  The  function  of  the  L  coil  is 
to  counteract  the  magnetic  field  produced  by  the 
ship's  longitudinal  permanent  and  longitudinal  in- 
duced magnetization.  The  L  coil  is  more  difficult  to 
install  than  the  F  and  Q  coils  or  the  FI-QI  and  FP-QP 
coils,  but  pre  ides  better  neutralization  because  it 
more  close^  aiulates  the  longitudinal  magnetiza- 
tion of  tl  ^p-  The  L  coil  is  often  used  in 
minesweeper  vt^^els. 

The  A  or  athwartship  coil  (part  D,  ligure  6-5) 
consists  of  loops  in  vertical  fore-and-aft  planes.  The 
function  of  the  A  coil  is  to  produce  a  magnetic  field 
that  will  counteract  the  magnetic  field  caused  by  the 
athwartship  permanent  and  athwartship  induced 
magnetization. 

The  magnetic  field  produced  uy  a  degaussing  coil 
(coil  strength)  is  proportional  to  the  ampere  turns 
(NI),  which  are  the  product  of  the  number  of  turns 
in  the  coil  and  the  current  in  amperes  through  the 
coil.  A  specified  number  of  ampere  turns  can  be  ob- 
tained by  using  one  turn  and  a  current  numerically 
equal  to  the  required  and  a  current  numerically 
ecfisl  to  the  required  ampere  turns,  or  by  u&ing  more 
turns  and  a  correspondingly  smaller  current. 

DEGAUSSING  SETTINGS 

Energizing  the  iJegaussing  equipment  consists  of 
setting  the  coil  currents  and  maintaining  them  at  the 
values  specified  in  the  charts  comprising  the 
degaussing  folder  (NavOrd  Form  1547).  Quarter- 
masters must  be  able  to  read  and  interpret  the 
degaussing  charts  contained  in  this  folder.  On  some 
ships  you  may  have  to  make  the  degaussing  settings 
yourself,  but  on  other  ships  Electricians  Mates  make 
the  settings. 
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Figure  6-6.-Degaussing  chart  No.  1       69. 1 4 


Degaussing  chart  No.  1  is  shown  in  figure  6-6. 
This  chart  divides  the  vertical  intensity  (Z-com- 
ponent)  of  the  earth's  magnetic  field  into  Z-zones. 
When  yoar  sh;p  passes  from  one  Z-zone  to  another, 
the  coil  setting  is  changed  to  the  value  given  for  that 
coil  in  the  new  zone.  Make  a  correction  for  each  coil 
requiring  a  change.  These  changes  are  made  on  a 
rheostatammeter  setup  located  on  the  bridge.  As  an 
alternative,  pass  the  information  to  the  Electricians 
Mates  so  that  they  can  make  the  correction. 

Let's  say  yo;?  are  traveling  from  the  Caribbean 
Sea  to  the  Gulf  of  Mexico.  This  travel  means  that 
you  will  pass  from  a  zone  where  the  M-cc  il  setting  is 
altered  from  52  to  68  amps.  At  the  same  time  the  L 
coil  is  changed  from  9  to  11  amps. 


Degaussing  chart  No.  2  (fig.  6-7  >  divides  the 
horizontal  intensity  (H-component)  of  the  earth's 
magnetic  field  into  H-zones.  When  your  chip  p./ises 
from  one  H^xone  to  another,  you  must  make  cor- 
r'iction  settings  comparable  to  those  described  lor 
Z-zones.  You  may  have  to  make  corrections  for  all 
the  coils  when  you  j>ass  from  zone  to  zone,  or  you 
may  need  to  change  only  one  or  two. 

Figure  6-8  ^'^grams  the  course  correction  setting 
for  the  current  in  coil  FI-QI.  This  diagram  means 
that  ii*  you  are  on  a  southerly  course,  the  polarity 
sv  itch  must  be  set  so  that  the  current  ic>  negative.  If 
your  course  i5  northerly,  the  polarity  switch  is  set  at 
the  opposite  (positive)  position.  If  you  are  traveling 
east  or  west,  the  current  is  shut  off.  The  course  cor- 
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Figure  6-7.-Degaussing  chart  No.  2.       69. 1 5 


rection  setting  for  coils  FI-OI  and  A  are  shown  in 
figure  6-9.  Quartermasters  must  ensure  that  the 
course  correction  settings  are  set  properly. 

In  most  degauss?ng  installations,  the  degaussing 
coil  currents  are  set  to  the  required  values  and  are 
checked  by  an  Electrician's  Mate  at  least  once  every 
hour.  They  are  readjusted  io  the  correct  value  when 
necessary.  This  continual  check  is  necessary 
because  the  changes  in  uegaussing  coil  resistance, 
created  by  variations  in  boih  the  cable  temperatures 
and  in  che  voltage  of  the  power  supply  for  the 
degaussing  coils,  alter  the  degaussing  coil  currents. 
The  coi!  currents  must  have  the  correct  polarity.  If 
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the  polarity  setting  of  any  coil  is  incorrect,  the  ship  is 
in  much  greater  danger  from  magnetic  mines  than  if 
the  ship  has  no  degaussing  system,  installed,  because 
then  the  total  magnetic  field  of  the  ship  is  stronger 
than  before.  On  the  bridge,  the  Quartermaster 
checks  the  polarity  of  the  Coils  hourly  by  observing 
the  neon  indicator  light  on  the  control  panel. 

Most  new  vessels  are  equipped  with  automatic 
degaussing  control  equipment  to  change  coil  cur- 
rents automatically,  when  required,  because  of  roll 
and  pitch,  and  because  of  changes  in  ship's  heading 
and  in  ship*s  position  with  respect  to  the  earth's 
magnetic  field.  Under  certain  conditions,  a  manual 
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COURSE  CORREGTIOfj  SETTING  DIAGRAM  No.  I 
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THE  CURRENT  IN  TmE  Fl-QI  COlc  IS   TURNED  ON  (POSiT  I  v     FOR  NORTHERLY  COURSES. 
OFF  FOR  EASTERLY  ANO  WESTERLY  COURSES »ANO  REVtRSED  (NEGATiVEl  FOR  SOUTHERLY 
COURSES  BY  MEANS  OF  A  SWITCH  ON  THE  BRIOGE  OR  \H  Th£   CHART  HOUSE. 

WHEN  THE  Ship  is  on  a  northerly  heaoing  set  the  current  in  the  fi- 01  coil 

AT  THE  VALUE  SHOWN  IN  OEGAUSSING  CHART  No  I  FOR  THE  LOCATION  OF  ThC  SHIR  AT 
THE   TIME  .  WHEN  THE  COURSE  IS  SOUTHERLY'  THE  CURRENT   ShOULO  BE  THt  NEGATIVE 
OF  THIS  VALUE. 


CHANGE  THE  Ct. 


»ALUE  IF  THE  SHIP  MOVES  INTO  A  DIFFCRcNT  ZONE. 


IN  EMERGENCY  .  WHEN  COURSE  CHANGES  ARE  TOO  RAPIO  TO  FOLLOW  ,  SET  SWITCH 
IN  EAST  -  WEST  POSITION. 


Figure  6-8.-Degaussing  course  correction  setting 
diagram  No.  1.  69.16 
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DEGAUSSING 

COURSE  CORRECTION  SETTING  DIAGRAM   No  2. 
HEADINGS  ARE 
FI-QI  COIL  MAGNETIC  ^  qOIL 


THE   CURRENT  IN  THE  Fl  -  01  COIL  IS 
TURNED  bMlPOSlTlVE)  FOR  NORTHERLY 
COURSES,  OFF  FOR   EASTERLY  AND  WEST- 
ERLY COURSES,  AND  REVERSED(NEGATIVE) 
FOR  SOUTHERLY  COURSE?  BY  MEANS  OF 
A  SWITCH  ON  THE  BRIDGL  OR  IN  THE  CHART 
HDUSE. 

WHEN  THE  SHIP  IS  ON  U  NORTHERLY 
HEADING,  SET  THE  CURRfNT  IN  THE  Fl-Ql 
COIL  AT  THC  VALUE  SHOWN  IN  DEGAUSSING 
CHART  No  Z  FOR  THE  LOCATION  OF  THE 
SHIP  AT  THE  TIME  WHEN  THE  COURSE 
IS  SOUTHERLY  THE  CURRENT  SHOULD  BE 
THE  NEGATIVE  OF  THIS  VALUE. 

CHANGE  THE   CURRENT  VALUE   IF  THE 
SHIP  MOVES  INTO  A  DIFFERENT   ZONE  . 

IN  EMERGENCY  ,  WHEN  COURSE  CHANGES 
ARE  TOO  RAPID  TO  FOLLOW,  SET  SWITCH 
IN  EAST  -  WEST  POSITION. 


THE  CURRENT  IN   THE    A  COIL  IS 
TURNED  ON  (POSITIVE)  FOR  EASTERLY 
COURSES, OFF  FOR  NORTHERLY  AND  SOUTH- 
ERLY  COURSES,  AND  RE VERSLD  (NEGATIVE) 
FOR  WESTERLY  COURSES  BY  MEANS  OF  A 
SWITCH   ON   THE  BRIDGE  OR  IN  THE  CHART 
HOUSE . 

WHEN  THE  SHIP  IS  ON  EASTERLY 
HEADlNG,SET   THE   CURRENT   IN   THE  A 
COIL  AT   THE   VALUE  SHOWN  IN  DEGAUSSING 
CHART  No. 2  FOR   THE  LOCATION  OF  THE 
SHIP  AT  THE  TIME    WHEN   THE  COURSE  IS 
WESTERLY  THE  CURRENT   SHOULD  BE 
THE  NEGATIVE   OF   THIS  VALUE 

CHANGE  THE   CURRENT  VALUE  IF  THE 
SHIP  MOVES  INTO  A  DIFFERENT  ZONE. 

IN  EMERGENCY  .  WHEN  COURSE  CHANGES 
ARE   TOO  RAPID  TO  FOLLOW,  SET  SWITCH 
IN  NORTH  -SOUTH  POSITION 


Figure  )S-9.-Degaussing  course  correction  setting 
diagram  No.  2.  69.17 
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coil  current  adjuslincnl  slill  is  necessary,  however, 
as  explained  in  the  degaussing  folder.  Indicator 
lights,  standard  on  all  automatic  control  equipment, 
show  when  the  equipment  is  functioning  incorrectly. 

DEGAUSSING  RANGES 

A  degaussing  range  is  a  station  for  measuring  and 
recording  the  magnetic  fields  of  ships  as  they  pass 
over  measuring  equipment  located  at  or  near  the 
bottom  of  the  channel  in  which  the  ship  travels.  The 
measurements  recorded  are  used  to  compute  the 
coil  currents  required  to  give  minimum  magnetic 
fields  below  a  ship. 

The  procedure  for  making  a  run  on  a  degaussing 
range  starts  with  a  request  to  the  degaussing  station. 
Usually  the  Quartermaster  is  charged  with  seeing 
that  the  authorized  procedure  is  carried  out. 

After  receiving  an  affirmative  reply  from  the 
degaussing  station  that  your  ship  is  to  be  ranged,  an 
immediate  check  is  made  of  the  degaussing  chart  to 
get  the  correct  setting  for  each  coil  installed,  both 
for  the  geographic  location  and  for  the  heading  of 
the  ship  at  the  time  for  crossing  the  range.  These 
settings  are  made  and  checked  before  the  run  is 
started.  The  commanding  officer  adjusts  the  ship's 
speed  in  accordance  with  instructions  from  the 
degaussing  station.  It  is  customary  to  run  the  range 
on  one  heading,  followed  by  a  run  on  the  opposite 
heading. 

Results  of  the  runs  are  entered  in  the  ship's 
degaussing  folder  by  personnel  of  the  degaussing  sta- 
tion. Through  periodic  checks  of  the  equipment  in 
this  manner,  any  shortcomings  can  be  detected  easi- 
ly and  corrected  immediately  so  that  protection  will 
be  available  when  it  is  needed. 

COMPASS  COMPENSATING  EQUIPMENT 

The  Quartermaster  needs  to  know  how  to  pro- 
tect the  ship's  magnetic  compasses  from  the  mag- 
netic influence  of  the  degaussing  system.  An  unat- 
tended degaussing  system  would  be  of  sufficient 
magnitude  to  make  the  compasses  useless  for 
navigation. 

The  purpose  of  compass  compensating  coils  is  to 
set  up  a  magnetic  field  that  is  equal  to  and  opposite 
the  degaussing  coil  field  in  the  immediate  vicinity  of 
the  compasses. 

Most  standard  types  of  compass  compensating 
coils  are  composed  of  an  enclosure,  a  single  heeling 
coil  to  compensate  the  vertical  component,  and  two 
coils,  or  two  pairs  of  coils,  to  compensate  the  car- 
dinal or  intercardinal  components.  Each  coil  con- 


sists of  a  number  of  windings,  one  \^  inding  for  each 
degaussing  coil  producing,  at  the  compass,  a  mag- 
netic field  that  must  be  compensated.  Compass  com- 
pensating Coils  usually  are  installed  and  compen- 
sated for  degaussing  by  personnel  at  a  naval  shipyard 
or  a  degaussing  activity. 

The  compass  compensating  coils  operate  auto- 
matically when  the  degaussing  coils  are  turned  on. 
This  operation  is  easily  understandable  when  it  is 
known  that  the  power  supply  used  for  the  compen- 
sating coils  usually  is  the  voltage  drop  across  a 
number  of  turns  of  the  degaussing  coil.  Thus,  a 
change  in  the  current  in  a  degaussing  coil  automati- 
cally affects  the  compensating  ceils,  ensuring  that 
the  compass  compensation  is  undisturbed.  Opera- 
tion should  be  checked  once  a  week,  preferably  at 
the  time  the  degaussing  coils  are  energized  to  dry 
out  the  cables.  It  should  be  noted  at  that  time 
whether  any  compass  deviations,  in  excess  of  allowa- 
ble limits,  are  produced  when  the  degausi^ing  coils 
are  turned  on  or  off. 

Because  one  of  the  foremost  responsibilities  of  a 
Quartermaster  is  to  know  all  about  his  ship's  mag- 
netic compasses,  it  is  imperative  that  he  also  have  a 
working  knowledge  of  the  degaussing  equipment  in- 
stalled on  his  ship.  The  best  single  source  of  this  in- 
formation is  the  ship's  degaussing  folder.  You  should 
study  this  folder  and  understand  it  thoroughly  before 
you  assume  your  first  watch  at  sea. 

MAGNETIC  COMPASS  TABLE 

In  figure  6- 10  you  see  the  prepared  form  in 
general  use  for  recording  deviations  (Form  Nav- 
Ships  3120/4).  On  the  form  the  deviations  for  every 
1 5°  around  the  compass  are  shown.  Note  that  devia- 
tions are  recorded  in  two  columns  headed  DG  OFF 
and  DG  ON.  The  deviatioris  in  the  first  column  were 
recorded  with  the  ship's  degaussing  system  secured. 
For  the  second  column,  readings  were  taken  with 
the  ship's  degaussing  system  energized.  Whether  the 
degaussing  system  is  on  or  off  may  cause  a  con- 
siderable difference  in  the  deviation,  hence  each 
condition  must  have  a  separate  column.  In  correct- 
ing or  uncorrecting,  it  is  important  that  you  use  the 
deviation  for  the  proper  condition  of  the  ship's 
degaussing  system. 

To  compute  the  deviation  on  any  magnetic  head- 
ing not  given  in  the  table,  it  is  necessary  to  interpo- 
late between  the  two  nearest  recorded  readings.  If 
the  deviations  recorded  on  each  15^  heading  do  not 
vary  by  more  than  1/2°  from  the  adjacent  readings, 
you  may  use  the  deviation  for  the  heading  nearest 
the  one  you  are  checking. 
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MAGNETIC  COMPASS  TABLE 
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netic  north  pole,  it  may  have  a  slight  mechanical  er- 
ror, but  thib  error  is  computed  easily,  and  remains 
constant  for  any  heading,  so  that  it  does  not  interfere 
in  any  way  with  the  instrument's  practical  value. 

Considering  the  gyro's  advantages,  you  may 
wonder  why  the  Navy  doesn't  heave  all  the  magnetic 
compasses  over  the  side,  and  relieve  Quartermasters 
of  the  necessity  for  learning  the  principles  of  cor- 
recting magnetic  compass  error.  The  answer  is  that, 
despite  the  excellence  of  the  gyromechanism,  it  is 
the  magnetic  compass,  not  the  gyrocompass,  that  is 
standard  aboard  ship.  The  reason  is  simple:  The 
magnetic  co.npass  operates  through  the  attraction 
exerted  by  that  great  natural  magnet,  the  earth.  The 
earth  is  absolutely  certain  to  co.  :inue  to  function  as 
a  magnet,  therefore  the  magnetic  compass  will  never 
go  out  of  commission  because  of  any  failure  of  its 
source  of  power. 

The  gyrocompass,  on  the  other  hand,  is  powered 
by  electricity.  Cut  off  the  supply,  and  the  gyro  is  ab- 
solutely useless.  Being  an  extremely  complicated 
and  delicate  instrument,  it  also  is  subject  to 
mechanical  failure.  Some  gyros,  for  instance, 
become  erratic  aftec  a  ship  makes  a  series  of  sharp 
turns  at  high  speed.  These  disadvantages  do  not 
mean,  however,  that  great  confidence  cannot  be 
placed  in  the  gyro.  It  can  be  depended  upon,  when 
running  properly,  to  point  faithfully  and  steadily  to 
true  north.  But  it  is  the  magnetic  compass  that  al- 
ways remains  the  reliable  standby,  constantly 
checking  the  gyro's  performance,  and  ready  at  all 
times  to  take  over  if  the  gyro  fails. 

The  principles  on  which  the  gyro  functions  are 
too  complicated  for  short  explanation.  Operation  of 
its  delicate  mechanism  is  the  responsibility  of  the  IC 
gang.  Adjustments  for  speed  and  latitude  (every  3 
knots  of  speed  and  3^  of  latitude)  must  be  made  in 
most  gyros,  but  you  don't  need  to  concern  yourself 
with  them  at  this;  point,  except  to  keep  the  gyroelec- 
trician  informed  of  the  latitude  and  speed. 

MASTER  GYROS  AND  GYRO  REPEATERS 


GYROCOMPASS 

The  gyrocompass  is  unaffected  by  either  varia- 
tion or  deviation.  When  in  proper  running  order,  it 
points  constantly  to  the  true  rather  than  the  mag- 


A  typical  shipboard  installation  consists  of  one  or 
more  master  gyros,  whose  indications  are  trans- 
mitted electrically  to  repeaters.  The  gyro  repeaters 
are  located  in  the  conning  stations,  on  the  bridge 
wings,  and  at  other  points  as  may  be  necessary. 

A  chief  advantage  of  the  gyro  is  that  its  repeaters 
may  be  set  up  at  any  angle-nearly  on  edge  for  the 
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convenience  of  steersmen,  or  flat  for  taking 
bearings. 

The  master  gyro  must  be  started  at  least  4  hours 
before  getting  underway  to  allow  time  for  it  tc  settle 
before  use.  The  Quartermaster  on  watch  must  check 


to  see  that  the  gyro  is  started,  and  enter  the  time  in 
his  notebook.  He  also  must  check  its  performance 
frequently  against  the  standard  compass.  Addi- 
tionally, he  must  check  the  repeaters  occasionally 
against  the  master  gyro. 
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CHAPTER  7 

NAVIGATIONAL  INSTRUMENTS 


To  determine  his  ship's  position,  a  navigator 
needs  certain  instruments.  Correct  use  of  these  in- 
struments and  proper  interpre'lalion  of  the  informa- 
tion from  them  require  both  skill  and  experience- 
Navigational  instruments  must  be  capable  of 
considerable  accuracy.  The  chronometer,  for  exam- 
ple, is  one  of  the  most  exact  mechanical  timepieces 
devised  by  man.  A  companion  navigational  instru- 
ment, the  sextant,  measures  angular  distances 
(usually  altitude)  with  utmost  accuracy.  And  so  it 
goes  with  all  navigational  instruments  used  in  the 
Navy.  This  chapter  describes  a  number  of  the  impor- 
tant navigational  instruments  Quartermasters  will 
use. 

SEXTANT 

One  of  the  better  known  navigational  instru- 
ments is  the  sextant.  It  is  used  to  measure  angles  that 
ultimately  result  in  determining  the  ship's  position  ?t 
sea.  The  sextant  is  capable  only  of  measuring  the 
angle  between  two  objects.  Its  principal  function  in 
navigation  is  measuring  the  angle  (called  altitude  in 
this  usage)  between  a  heavenly  body  and  the  visible 
horizon.  When  you  have  the  altitude,  you  still  must 
work  out  the  ship's  position  (by  methods  described 
later). 

Figure  7-1  shows  the  ^^Jrts  of  a  marine  sextant. 
Part  A  is  the  frame  on  which  are  mounted  the  other 
parts.  Fart  B  is  the  limb,  graduated  in  degrees.  (The 
word  **scxlant"  is  derived  from  the  Latin  wrd  sex, 
meaning  six.  In  old-fashioned  sextants  the  limb  was 
one-sixth  of  the  arc  of  a  circle.  The  limb  on  a 
modern  sextant,  however,  contains  more  than  one- 
sixth  of  the  arc  of  a  circle.)  Fart  C  is  the  index  arm, 
which  pivots  about  the  exact  center  of  curvature  of 
the  limb.  The  lower  end  of  the  arm  is  provided  with 
an  index  mark  (to  indicate  the  reading)  and  with  a 
micrometer  (D).  The  index  mirror  (E)  is  mounted 
perpendicular  to  the  plane  or  the  limb,  at  the  upper 
end  of  the  index  arm.  Half  of  the  horizon  glass  (F)  is 
silvered  over  like  a  mirror;  the  other  half  is  clear.  At 


zero  reading  the  horizon  glass  is  supposed  to  he  ex- 
actly parallel  to  the  index  mirror.  The  telescope  (G) 
is  supported  in  a  collar  attached  to  the  frame.  It 
directs  the  observer's  line  of  sight  to  the  horizon 
glass  in  a  line  paraliel  to  the  plane  of  the  frame,  and 
also  magnifies  the  horizon.  Filters  reduce  the  gSare 
of  light  reaching  the  eye.  The  colored  glass  filters 
shown  in  figure  7-1  are  being  replaced  by  variable 
density  polarizing  filters. 

MICROMETER 

Figure  7-2  shows  you  the  micrometer  arrange- 
ment on  a  sextant.  The  limb  on  this  sextant  has  teeth 
that  mesh  with  teeth  on  the  micrometer  drum.  One 
complete  rotation  of  the  drum  moves  the  index  arm 
l**  along  the  limb.  The  limb  and  micrometer  drum 
can  be  s-^parated  by  disengaging  the  tangent  screw 
(part  H  of  fig.  7-1 ).  This  process  is  accomplished  by 
squeezing  the  two  small  levers  that  project  below  the 
arm. 

Now  look  at  figure  7-2,  and  see  if  you  can  figure 
out  how  to  read  the  altitude.  On  this  type  of  sextant 
altitude  can  be  read  to  the  nearest  tenth  of  a  minute. 
It's  easy  to  see  that  the  altitude  is  somewhere 
between  58°  md  59°-the  indicator  on  the  arm  shows 
you  that  on  the  main  Scale.  Inboard  of  the  tangent 
screw  is  the  micrometer  drum,  graduated  from  0  to 
60.  Each  graduation  represents  1  minute  (1  ').  A 
sm?Uer  cylinder,  inboard  of  the  drum,  is  graduated 
from  0  to  10.  It  is  the  vernier  on  this  type  of  sextant. 
Each  graduation  on  it  represents  one-tenth  of  a 
minute  (0. 1 '  ).  The  index  mark  for  the  drum  is  the  0 
on  the  vernier,  which,  in  figure  7-2,  is  between  16 
and  17.  Thus,  the  aititude  is  a  little  more  than 
58*^16'.  To  find  out,  to  the  tenth  of  a  minute,  how 
much  more  the  altitude  is,  start  along  the  vernier 
scale  from  0  and  locate  the  first  graduation  that  lines 
up  with  a  graduation  on  the  drum.  Here,  it  is  readily 
apparent  that  the  first  graduation  that  so  lines  up  is 
3.  Therefore,  the  sextant  shows  an  altitude  of 
58*^16.3'. 
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Figure  7- 1  .-Marine  sextant  29.268 
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MICROMETER 
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Figure 


7-2.-Marine  sextant  micrometer. 
29.268(69) 


Now  that  you  know  the  parts  for  the  sextant,  let's 
take  a  sun  sight  and  obtain  an  altitude.  Face  the  spot 
on  the  horizon  just  below  the  sun.  Place  filters  across 
♦he  horizon  glass  and  the  index  mirror,  and  look  into 
the  telescope.  Move  the  sextant  up  or  down  until  the 
line  of  the  horizon  crosses  the  middle  of  the  clear 
half  of  the  horizon  glass.  Move  the  arm  until  the 
index  mirror  picks  up  the  sun's  image  and  reflects  it 
upon  the  mirrored  half  of  the  horizon  glass.  Con- 
tinue moving  the  arm  so  as  to  "pull  down"  the  sun's 
reflected  lower  limb  (lower  edge  of  the  disk)  until  it 
appears  to  just  touch  the  horizon,  as  seon  through 
the  clear  half  of  the  horizon  glass.  Then  rock  the  sex- 
tant slightly  from  side  to  side  so  that  che  sun's  image 
describes  a  small  arc.  Adjust  the  arm  so  that  the 
lower  limb  barely  touches  the  horizon  when  the  sun 
is  at  the  bottom  o^  the  arc.  This  procedure  is  called 
''swinging  the  arc.''  It  ensures  that  you  pull  the  sun's 
reflection  to  a  point  on  the  horizon  directly  below 
the  sun  itself.  Pulling  it  down  to  a  point  slightly  to 
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either  side  gives  you  an  inaccurate  altitude.  Use  the 
micrometer  to  obtain  a  fine  adjustment  and  for  read- 
ing the  altitude  to  the  nearest  tenth  of  a  minute.  The 
view  should  appear  much  like  figure  7-3  at  the  time 
of  observation. 

TIMING  OBSERVATIONS 

The  sextant  in  figure  7-2  shows  that  the  altitude 
of  this  particular  heavenly  body  was  58°1 6.3'  at  the 
instant  the  observation  was  taken.  If  you  don't  know 
the  exact  time,  to  the  second,  all  your  subsequent 
calculations  will  be  inaccurate.  Consequently,  the 
exact  time  of  every  observation  must  be  recorded 
the  instant  the  observation  is  made.  Don't  wait  to 
read  the  sextant  altitude  first. 

INDEX  CORRECTION 

Practically  every  sextant  has  a  small  error,  called 
the  index  error,  which  is  allowed  for  by  applying  the 
index  correction  (IC)  to  every  sextant  reading.  To 
find  the  IC,  place  the  index  mark  at  0°  on  the  limb 
scale,  and  level  the  sextant  toward  the  horizon.  If 
there  were  no  IC,  setting  for  zero  altitude  would 
bring  the  direct  and  reflected  images  of  the  horizon 
exactly  into  line.  If  the  two  images  are  not  exactly  in 
line  when  the  instrument  is  set  at  zero,  the  IC  is  the 
amount  shown  to  the  right  or  left  of  zero  after  they 
are  brought  into  line.  A  few  graduations  have  been 
inserted  to  the  right  of  the  0^  "nark  to  allow  for  an 
IC  that  might  occur  on  that  side. 

After  the  images  are  lined  up,  if  the  index  Hq?  to 
the  right  of  0°,  then  the  IC  is  plus,  and  must  be  added 


Figare  7-3. -View  through  the  telescope  at  the 
instant  of  observation.       69. 1 9 


to  all  sextant  readings.  It  *he  index  lies  to  the  left,  the 
IC  is  minus,  and  must  be  subtracted. 

This  little  jingle  will  help  you  remember  how  to 
apply  index  correction  to  the  sextant  reading: 
*'When  it's  on.  it's  off:  when  it's  off  it's  on  "  In  other 
words,  when  the  reading  is  on  the  drum  scale,  the 
correction  is  subtractive:  when  the  reading  is  off  the 
drum  scale,  the  correction  is  additive. 

CARE  OF  SEXTANT 

Accuracy  of  the  sextant  depends  on  exact  adjust- 
ment and  alignment  of  its  various  parts.  A  slight 
shock,  for  instance,  can  disturb  the  adjustment  and 
alignment  enough  to  produce  a  material  error.  In 
handling  the  sextant,  great  care  must  be  exercised  to 
avoid  striking  it  accidentally  against  any  object.  Ac- 
cidental dropping  will,  of  course,  either  temporarily 
or  permanently  destroy  its  value  as  a  navigational  in- 
strument. It  should  be  protected  against  exposure  to 
salt  spray  while  you  are  waiting  to  get  a  sight.  If  no 
shelter  is  available,  a  towel  should  be  used  to  protect 
the  sextant. 

Moisture  must  not  be  permitted  to  accumulate 
on  the  mirror  or  glass  surface.  These  surfaces  should 
be  dried  with  a  good  grade  of  lens  paper  or  a  piece  of 
clean,  s^^ft  linen.  Silk  or  chamois  may  scratch  the 
mirrors,  and  cotton  cloth  or  waste  may  leave  parti- 
cles of  lint  adhering  to  the  glass.  Alcohol  is  an  excel- 
lent glass  cleaner,  and  is  safe  to  use  on  a  sextant. 

Never  use  brass  polish  on  the  arc  or  vernier, 
because  it  eventually  abrades  the  graduations  on  the 
scale.  When  cleaning  becomes  necessary,  use  am- 
monia. Subsequent  rubbing  with  thin  oil  and  lamp- 
black will  restore  the  distinctness  of  faded  markings. 
A  drop  or  two  of  light  oil  should  be  applied  occa- 
sionally to  the  sextant's  working  parts. 

Adjusting  screws  on  the  sextant  never  should  be 
manipulated  unless  absolutely  necessary,  and  then 
only  by  authorized  persons,  who  must  exercise  the 
greatest  possible  caution.  Minor  adjustments  are 
described  in  both  Button's  Navigation  and  Piloting 
and  Bo wditch's /Imer/cflM  Practical  Navigator.  All 
other  adjustments  should  be  made  by  trained  per- 
sonnel in  the  optical  shop. 

AIDS  TO  VISION 

In  many  ratings,  defective  vision,  if  corrected  by 
glasses,  is  not  especially  detrimental  to  the  adequate 
performance  of  duly.  To  the  Quartermaster,  who 
spends  much  of  his  time  looking  for  and  observing 
distant  objects  and  landmarks,  however,  good  vision 
is  a  basic  requirement.  In  order  to  magnify  distant 
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objects,  the  important  aids'to  vision,  described  in  the 
following  four  topics,  are  carried  on  nearly  every 
man>of-war- 

All  optical  aids  are  delicate  precision  instru- 
ments. They  must  be  cleaned  frequently,  and  should 
be  protected  as  much  as  possible  from  sharp  knocks 
and  from  exposure  to  the  weather.  When  cleaning 
lenses,  always  use  lens  paper;  anything  else  is  likely 
to  scratch  the  highly  polished  lens  surface. 

SHIFTS  TELESCOPE 

The  ship's  telescope  (fig.  7-4)  is  a  variable  power 
instrument.  Four  separate  eyepieces  are  provided  so 
that  the  eyepiece  magnification  power  may  be  13, 
21,  25,  or  32;  that  is,  an  object  may  be  magnified  for 
the  naked  eye  13,  21,  25,  or  32  times  its  apparent 
size.  The  telescope  is  mounted  in  a  yoke  that  permits 
360''  of  horizontal  rotation.  When  actually  viewing, 
both  ej  es  may  be  kept  open  if  this  procedure  is  more 
convenient  for  the  viewer.  The  unoccupied  eye 
should,  however,  always  be  closed  while  the  focus  is 
being  adjusted.  The  ship's  telescope  is  useful  in 
spotting  flaghoists  and  other  signals. 

LONG  GLASS 

Two  types  of  long  glasses  are  used  in  the  Navy.  In 
the  old  sailing  men-of-war  the  OOD  never  ''kept  the 


quarterdeck''  without  the  long  glass  tucked  under 
his  arm.  Whether  he  wanted  to  train  on  anything  or 
not,  it  was  ccstomary  for  him  to  carry  it.  It  is  availa- 
ble for  observing  objects  out  of  range  of  hand-held 
binoculars  but  not  distant  enough  to  require 
manipulation  of  the  ship's  telescope  or  ship's 
binoculars.  The  custom  of  carrying  it  when  un- 
derway, however,  has  been  discarded.  In  port  it  still 
is  carried  by  the  OOD  on  the  quarterdeck.  The 
strength  uf  the  OOD  long  glass  is  1 0  power. 

Besides  the  OOD  long  glass  there  is  the  Quarter- 
master's long  glass  (fig.  7-5).  This  glass  is  16  power. 
It  generally  is  used  by  a  Signalman  or  Quartermaster 
for  reading  flags  and  for  observing  distant  objects 
when  the  magnifying  power  of  hand-held  binoculars 
is  inadequate.  Both  the  OOD  long  glass  and  the  QM 
long  glass  must  be  supported  on  a  steady  object, 
otherwise  it  is  difficult  to  focus  on  a  target.  As  with 
the  ship's  telescope,  it  is  necessary  to  keep  one  eye 
closed  while  focusing,  but  both  may  be  open  while 
actually  viewing. 

Be  careful  not  to  lean  over  the  side  when  training 
any  telescope.  You  might  drop  it. 

HAND-HELD  BINOCULARS 

The  word  binoculars  consists  basically  of  two 
Latin  words  spliced  together;  bini  (tw  at  a  time), 


Figure  7-4.-Ship's  t-*lescope,  37.2 
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Figure  7-5 .-Quartermaster's  long  glass. 
37.3(69) 


and  ocu'us  (eye).  Both  eyes  at  a  time  are  used.  The 
chief  advantage  is  a  wider  field  of  observation. 

Hr  nd-held  binoculars  (fig.  7-6)  usually  are  only 
about  7  power.  There  is  a  tube  for  each  eye,  and 
because  both  eyes  do  not  always  have  the  same  vi- 
sion, it  ir.  best  to  adjust  the  focus  individually  for 


Figure  7-6.-Hand-held  7x50  binoculars. 
37.1(69) 


each  eye.  The  glass  used  in  most  binoculars  is 
treated  to  reduce  glare.  Additional  colored  filters 
are  provided  for  an  especially  bright  atmosphere.  It 
is  well,  however,  to  omit  the  colored  fillers  unless 
their  use  is  absolutely  necessary,  both  because  they 
reduce  visibility  and  because  the  eye  becomes  ac- 
customed to  them.  Individual  ability  in  detection  can 
be  improved  greatly  by  resting  the  body,  elbow,  or 
even  the  binoculars  on  some  firm  support. 

Wearing  eyeguards  aids  the  user  in  shielding  his 
eyes  from  extraneous  light.  Placing  objective  guards 
on  binoculars  helps  reduce  damage  to  the  binocu- 
lars. 


SHIP  S  BINOCULARS 

The  ship's  binoculars  (fig.  7-7)  are  used  in  con- 
junction with  the  telescope  on  many  ships.  Eyepiece 
magnification  power  of  the  l^o  models  in  use  is  20 
power.  Eyepieces  on  the  older  model  are  inclined  at 
a  45**  angle  for  easier  viewing.  Later  model  binocu- 
lars have  variable  density  polarizing  filters  and  ad- 
justable focusing.  Both  binoculars  are  supported  in 
yokes  mounted  in  either  bulkhead  brackets  or  deck 
stands.  An  adjustable  carriage  (elevating  gear)  is 
used  with  the  aeck  stand  for  raising  or  lowering 
elevation  of  the  binoculars. 


Figure  7-7 .-Ship  binocuJars.       69. 1 R 
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PELORUS 

In  a  ship  without  a  gyro  installation,  a  pelorus  or 
dumb  compass  (fig.  7-.*s )  is  located  on  either  bridge 
wing,  from  w  hich  bearings  may  be  taken  on  objecis 
visible  from  the  ship.  In  pelorus  stands  similarly 
located,  gyre  repeaters  have  replaced  the  peloruse's 
on  all  gyx'o-equipped  ships.  If  the  gyro  should  fail, 
however,  a  bridge  wing  gyro  repeater  usually  can 
substitute  for  a  pelorus. 

The  pelorus  consists  of  a  nonmagnetic  metal  ring 
mounted  in  gimbals  on  a  pelorus  stand.  The  inner  lip 
of  the  ring  is  graduated  through  SaO"".  The  000°  mark 
corresponds  to  the  ship  s  lubber^s  line. 

Inside  the  ring  is  a  dumb  compass  card,  which 
can  be  rotated  so  as  to  brii.g  any  heading  on  the  lub- 
ber's line.  A  pair  of  sighting  vanes,  mounted  on  the 
card,  are  aimed  to  the  object  whose  bearing  is 
desired. 

If  the  dumb  compass  card  is  set  to  the  ship's  true 
course,  the  bearing  by  pelorus  will  be  a  true  bearing 
provided  the  ship  is  exactly  on  course  at  the  instant 
the  bearing  is  taken.  This  synchronization  seldom 
happekis,  however,  and  it  is  customary  for  the  person 


taking  the  bearing  to  sing  out  ".Mark'"  the  instant 
he  takes  it  and  simultaneous!'  clamp  the  sighting 
vanes.  The  steersman  notes  the  comp.'iss  heading 
when  he  hears  "Mark!"  If  the  ship  was  on  the  true 
course,  the  bearing  obtained  was  a  true  bearing.  V' 
she  was  off  course,  a  correction  equal  to  the  amount 
she  was  off  must  be  applied  to  the  bearing.  If  the 
course  was  by  miignetic  compass,  the  bearing  hy 
pelorus  must  still  be  converted  from  compass  u 
true. 

Relative  bearings  are  taken  by  pelorus  merely  by 
setting  the  dumb  compass  card's  000"  heading  to  the 
lubber's  line. 

Because  the  gyro  repeater  gives  true  bearings 
without  the  necessity  for  aay  compass  correction  or 
allowance  for  the  ship's  being  off  course,  it  is  easy  to 
see  why  gyros  have  supplanted  peloruses. 

AZIMUTH  CIRCLE  AND  BEARING  CIRCLE 

Strictly  speaking,  both  azimuth  and  true  bearing 
have  the  same  meaning:  the  horizontal  angle  made 
by  drawing  a  line  from  the  object  sighted  to  you  and 
from  you  to  the  true  north  pole.  The  word  azimuth, 
however,  is  applied  only  to  bearings  of  heavenly 
bodies.  To  illustrate,  it  is  not  the  bearing  but  the 
azimuth  of  the  sun;  it  is  not  the  azimuth  but  the  bear- 
ing of  the  Brenton  Reef  Lightship  (But  the  meaning 
is  the  same.) 


Figure  7-8.-Pelorus  or'*dumb  compass." 
69.20 


A  bearing  circle  is  a  nonmagnetic  metal  ring 
equipped  with  sighting  devices.  It  is  fined  over  a 
gyro  repeater  or  a  magnetic  compass.  Only  bearings 
of  objects  on  the  earth's  surface  normally  are  taken 
with  the  bearing  circle. 

The  azimuth  circle  is  merely  a  bearing  circle 
equipped  with  additional  attachments  for  taking 
azimuths  of  celestial  bodies.  Either  bearings  or 
azimuths  may  be  taken  with  the  azimuth  circle. 

A  telescopic  alidade  (fig.  7-9)  is  an  erecting 
telescope  eqp.ipped  with  crosshair,  level  vial, 
polarizing  light  filter,  and  internal  focusing.  The 
telescope  is  mounted  on  a  ring  that  fits  on  a  gyro  re- 
peater or  magnetic  compass.  The  optical  system 
simultaneously  projects  the  image  of  approximately 
25**  of  the  compass  card,  together  with  a  view  of  the 
level  vial,  onto  the  optical  axis  of  the  telescope.  By 
this  means,  both  the  object  and  its  bearing  can  be 
viewed  at  the  same  time  through  the  alidade 
eyepiece.  Older  models  of  the  telescopic  alidade 
have  a  straight-through  eyepiece  telescope,  whereas 
the  model  shown  in  figure  7-9  has  the  eyepiece 
inclined  at  an  angle  for  ease  in  viewing. 
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Figure  7-9,-Telescopic  alidade.  45.39(69)A 

TAKING  A  BEARING 

Let's  say  you  want  to  take  a  bearing  on  a 
lighthouse.  First,  install  either  the  bearing  or 
azimuth  circle  on  the  gyro  repeater  or  magnetic 
compass,  and  make  sure  the  vanes  rotate  freely.  The 
lower  right  vane  you  see  in  figure  7-10  is  the  near 
vane;  the  other  is  the  far  vane.  (Disregard  the  black 
mirror  behind  the  vane.)  Next,  line  up  the  vanes  in 
such  a  manner  that,  when  you  look  through  the 
opening  in  the  near  vane,  you  see  the  lighthouse 
directly  behind  the  vertical  wire  in  the  vane.  You 
then  read  the  lighthouse  bearing  on  the  prism  at  the 
base  of  the  far  vane. 

TAKING  AN  AZIMUTH 

In  taking  an  azimuth  of  a  celestial  body,  the 
azimuth  circle  may  be  used  in  two  ways.  The  first 
method  is  with  a  brilliant  body  like  the  sun.  At  the 
upper  right  of  figure  7- 10  you  see  a  concave  mirror; 
at  the  lower  left  ii%  a  prism  attachment.  You  align  the 
mirror  and  prism  so  that  the  sun's  rays  reflect  off  the 
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Figure  7-1 0.-Azimuth  circle.  65T22 

concave  mirror  to  the  prism.  The  beam  of  light  en- 
tering the  prism  from  the  mirror  is  directed 
downward  in  a  narrow  beam  onto  the  compass  card, 
enabling  you  to  read  the  azimuth. 

The  second  method  is  appropriate  for  azimuths 
of  bodies  whose  brightness  is  insufficient  to  throw 
the  distinct  beam  mentioned  for  the  first  method.  A 
black  mirror  behind  the  far  vane  on  the  azimuth  cir- 
cle may  be  pivoted  so  as  to  pick  up  celestial  bodies 
at  various  altitudes.  When  a  body  is  picked  up,  its 
reflection  appears  behind  the  vertical  wire  in  the  far 
vane,  and  its  azimuth  may  be  read  under  the  hairline 
in  the  prism.  Each  of  the  far  vanes  contains  a  spirit 
level  to  indicate  when  the  circle  is  horizontal. 
Bearings  read  when  the  azimuth  or  bearing  circle  is 
not  on  an  even  keel  are  inaccurate. 

Nonce  that  the  inner  lip  of  the  azimuth  circle  is 
graduated  counterclockwise  in  degrees.  This 
graduation  makes  it  possible  to  obtain  relative 
bearings  of  objects  merely  by  training  the  vanes  on 
the  object  and  reading  the  graduation  on  the  inner 
circle,  which  is  aligned  with  the  lubber's  line  on  the 
compass  or  repeater. 

SELF-SYNCHRONOUS  ALIDADE 

A  self-synchronous  alidade  (fig.  7-H )  is  a  motor- 
driven  instrument  utilized  for  obtaining  accurate 
bearings.  A  synchro  receiver  is  used  to  drive  the 
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Figure  7-ll.~SeIf-s)nchKonous  alidade.  45.39(69)B 


telescope  after  it  is  set  on  a  target.  The  synchro 
receiver  is  similar  to  the  one  that  drives  the  compass 
card,  and  is  activated  by  the  same  master  gyro.  A 
self-synchronous  alidade  can  be  set  to  any  bearing. 
The  receiver  keeps  it  fixed  in  this  true  direction  until 
it  is  reset.  This  instrument  is  gradually  becoming  ob- 
solete, but  it  still  is  used  on  a  few  ships. 

STADIMETER 

The  siadimeter  is  used  most  frequently  to  mea- 
sure distances  from  your  ship  to  others  in  a  forma- 
tion. In  piloting,  it  also  is  used  as  a  navigational  in- 
strument to  ascertain  distance  to  some  navigational 
aid,  as,  for  example,  when  a  ship's  position  is  being 
determined  by  bearing  and  distance  of  a  single 
known  object. 

Stadimeiers  are  of  tw  types:  the  Fisk  type  (fig. 
7-12)  and  the  Brandon  sextant  type  (fig.  7-13).  In 
using  either  fype,  the  height  of  the  object  »*hose 
distance  is  desired  must  be  kncwti,  and  that  height 
must  be  between  50  and  200  feet.  (Usi>.ally,  when 
measuring  distances  lo  ships,  the  height  used  is 


INDEX 
ARM- 


TELE.3C0PE 


Figure  7-12.-Fisk-type  stadimeter.  58.78.2 
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pieure  7- 13. -Brandon  sextant-type  stadimeter. 
58.78.1 


from  the  boot  topping  to  the  top  of  the  mast  or 
hi^est  radar.)  Distances  are  measured  ^th  reason- 
able accuracy  up  to  2000  yards.  Beyond  that  range 
the  accurac7  of  the  stadimeter  decreases  progres- 
sively. 

Operation  of  the  Fisk-type  stadimeter,  described 
here,  is  typical  of  the  two,  inasmuch  as  operation  of 
the  Brandon  type  varies  from  the  Fisk  only  in  minor 
details.  Say  you're  trying  to  get  the  range  to  a  120- 
foot  light  structure.  Move  the  carriage  containing 
tfe  index  drum  to  the  120-foot  mark  on  the  index 
arm.  Sight  through  the  telescope  at  the  light  struc- 
ture. As  with  the  sextant,  you  will  see  a  direct  and  a 
reflected  image.  Turning  the  drum  causes  the 
reflected  image  to  move  up  or  down  relative  to  the 
direct  image.  When  the  top  of  the  reflected  image  is 
in  line  with  the  bottom  of  the  direct  image,  distance 
in  yards  may  be  read  directly  from  the  drum. 

A  stadimeter  is  a  delicate  instrument,  and 
requires  the  same  care  given  a  sextant. 
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PLOTTING  INSTRUMENTS 
PARALLEL  RULERS  AND  DIVIDERS 

The  parallel  ruler  is  a  plotting  instrument  consist.- 
ing  merely  of  two  straightedges  connected  by  metal 
strips.  The  two  straightedges  may  be  closed  or 
opened,  but  they  always  remain  parallel  to  each 
other.  By  placing  the  edge  of  one  ruler  along  a  line 
of  bearing  and  "walking"  the  rulers  carefully  across 
the  chart  to  the  compass  rose,  the  true  bearing  of  the 
line  may  be  determined.  Figure  7-14  shows  you  a  set 
of  parallel  rulers  and  also  a  pair  of  dividers.  In 
navigation,  dividers  are  used  for  transferring  chart 
distances  to  scales  of  miles. 

PROTRACTOR 

A  protractor  performs  practically  the  same  func- 
tion as  parallel  rulers,  but  without  the  necessity  for 
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Figure  7-14.-Parallel  rulers  and  dividers. 
4.16:. 18(65) 


any  walking  across  the  chart.  A  simple  protractor 
consists  of  a  graduated  arc  on  a  piece  of  celluloid, 
with  an  attached  ruler  that  pivots  on  the  center  of 
curvature  of  the  arc.  The  Hoey  position  plotter  is  a 
protractor  of  this  type.  Its  arc  is  graduated  like  the 
upper  half  of  a  compass  rose,  and  horizontal  and 
vertical  lines  are  etched  on  the  celluloid.  By  lining 
up  these  lines  with  meridians  or  parallels,  any  course 
or  bearing  can  be  plotted  by  swinging  the  ruler  to  the 
desired  degree  mark  on  the  arc. 

DRAFTING  MACHINE 

The  drafting  machine  (also  called  parallel  mo- 
tion protractor)  (fig.  7-15)  consists  of  a  protractor 
that  is  moved  across  the  chart  by  a  parallel-motion 
linkage  fastened  to  the  chart  board.  The  linkage  per- 


>f  the  protractor  to  any  p;.irt  of  the 
y  change'  in  orientation  of  the  an- 
Uie  graduated  protractor  disk.  This  in- 
Ml  LiuiciiL  IS  a  great  convenience  in  laying  off  courses 
and  bearings  and  for  transferring  lines  from  one  lo- 
cation to  another.  The  graduated  protractor  rim  can 
be  clamped  to  any  desired  position  to  coincide  with 
a  direction  on  the  chart. 

DEAD  RECKONING  TRACER 

Theoretically,  you  aren't  suppoS'jd  to  know 
much,  yet,  about  dead  reckoning.  The  subject  is 
discussed  later  in  this  course.  For  now,  it  is  sufficient 
for  you  to  know  that  a  ship's  dead  reckoning  posi- 
tion is  the  place  she  would  be  if,  ^ce  her  last  fix  or 
exactly  determined  location,  she  '  AJally  made  good 
the  courses  steered  and  progressed  exactly  the 
distance  shown  on  her  log  or  as  indicated  by  her 
revolutions  per  minute.  This  method  of  navigation 
would  be  fairly  accurate  if  a  ship  ran  on  rails  like  a 
train.  But,  because  the  ocean  is  an  unstable  element, 
the  dead  reckoning  position  must  be  corrected  to 
the  ship's  actual  position  each  time  a  fix  is  obtained. 

The  dead  reckoning  tracer  (DRT)  consists  of  a 
glass  plotting  board  under  which  a  moving  light 
(called  a  ''bug")  follows  the  movement  of  the  ship's 
dead  reckoning  position.  (See  fig.  7-16.)  The  light  is 
mounted  on  the  arm  whose  motion  is  controlled  by 
an  input  from  the  ship's  gyrocompass  and  speed  in- 
dicating log.  A  roll  of  paper,  mounted  on  the  end  of 
the  plotting  board,  is  drawn  across  thu  glass  when  a 
plot  is  to  be  made.  The  light  of  the  bug  is  sufficiently 
strong  to  shov  through  the  paper. 


Figure  7- 15, -Drafting  machine,  59,57A 
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Figure  7- 1 6.-Dead  reckoning  tracer.       40.6 1 


Besides  recording  the  ship's  own  dead  reckoning 
track,  another  purpose  of  the  DRT  is  to  keep  an  up- 
to-the-minute  plot  of  all  snips  within  range  of  your 
radar.  Most  DRT  systems  are  equipped  with  drafting 
machines.  The  one  shown  in  figure  7-16  is  not  so 
equipped.  Instead,  it  has  a  compass  rose  attachment 
on  the  bug  that  can  be  adjusted  to  indicate  true 
bearings.  Radar  contacts  on  this  DRT  model  are 
plotted  with  parallel  rulers. 

Operating  the  DRT 

The  first  step  in  operating  the  DRT  is  to  position 
the  bug  so  that  its  subsequent  movements  do  not 
take  it  off  the  board.  Own  ship's  position  in  the  for- 
mation-and  also  the  disposition  of  the  other 
ships-must  be  considered  when  selecting  a  starting 
position  for  the  bug. 

As  the  second  step,  select  a  suitable  scale.  If 
other  contacts  are  surface  ships,  a  scale  of  1000  to 
2000  yards  to  the  inch  is  approximately  correct. 

The  third  step  consists  of  adjusting  the  gears  so 
the  bug's  movement  conforms  to  the  selected  scale 
as  shown  in  figure  7- 1 7. 


For  the  fourth  step,  position  a  piece  of  paper 
over  the  glass,  then  start  the  motors. 

In  the  fifth  and  final  step,  set  the  ship's  latitude 
and  longitude  on  the  latitude  and  longitude  (dial) 
reversing  switch  to  the  proper  earth's  quadrant. 
(Refer  to  fig.  7-16.)  If  the  ship  is  operating  in  the 
north  latitudes,  for  example,  the  latitude  dial  would 
be  set  at  N;  if  operating  in  the  east  longitudes,  the 
longitude  dial  would  be  set  at  E. 

STOWING  AND  HANDLING  INSTRUMENTS 

Now  that  specific  navigational  instruments  have 
been  described,  it  might  be  well  to  discuss  the 
delicacy  of  all  instruments  used  in  navigation,  as  well 
as  the  care  that  must  be  exercised  in  handling  them. 
Damaged  navigational  instruments  are  expensive  to 
repair  or  replace.  The  best  policy,  of  course  is  to 
prevent  their  being  damaged.  Some  hints  on  proper 
stowing  and  handling  of  navigational  instruments 
follow. 

Cases  are  provided  for  stowage  of  most  instru- 
ments you  will  handle.  These  cases  are  manufac- 
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ADJUSTMENT  NO.  3 


Figure  7- 1 7.-DRT  scale  adjustment  mechanism . 
59.56 


tured  with  close  tolerances  so  that  instruments  fit 
snugly  into  them.  Thus,  equipment  is  protected  from 
sliding  and  banging  when  the  ship  rolls.  Spaces  for 
securely  holding  the  instrument  cases  usually  are 
available  aboard  each  ship.  For  a  maximum  protec- 
tion, any  instrument  not  in  use  should  be  properly 
stowed  in  its  case,  and  the  case  stowed  in  the  space 
provided. 

When  carrying  instruments  in  their  cases,  even 
supposedly  locked  cases,  the  proper  technique  is  to 
grasp  the  handle  with  only  three  fingers  and  the 
thumb,  and  place  the  index  finger  over  the  lid  to  en- 
sure that  the  lid  remains  closed. 

Care  should  be  exercised  when  removing  an  in- 
strument from  its  case.  The  equipment  should  be 
grasped  firmly  to  prevent  it  from  slipping  out  of  your 
hand.  If  a  carrying  strap  is  attached  (as  for  binocu- 
lars or  a  comparing  watch),  it  should  be  put  around 
your  neck  as  added  protection  against  the  instru- 
ment hitting  the  deck  should  it  slip  from  your  grasp. 


One  further  precaution:  Never  use  your  naviga- 
tional instruments  for  purposes  for  which  they  v^^ere 
not  designed.  Just  as  you  wouldn't  try  to  tell  time 
with  a  compass,  neither  should  you  attempt  to  punch 
holes  with  divider  points  or  use  a  long  glass  as  a 
^  ^mmer. 

MAINTENANCE  OF  NAVIGATIONAL 
INSTRUMENTS 

Preventive  maintenance  of  shipboard  equipment 
is  normally  accomplished  in  accordance  with 
procedures  and  schedules  establised  by  the  Navy 
Maintenance  and  Material  Management  (3-M) 
System.  However,  the  majority  of  instruments  used 
by  the  navigation  department  have  not  been  incor- 


Conuiiunicat:  u^n 


Klcctronic 


1.  ui)se>rvt.   istiimi^ird  sai'c-Ly  prociutinns 


Pre  I Iminjry 

a.  Turn  ON  l^ran  receiving  sot;  billow  n  iD-ininui.. 
warnup . 

b.  Adjust  ILLUMINATION  CONTROL  iui:  dusirffi  puncl 
i  1 1  lun  i  n;i  t  i  on . 

c.  Set  loran  receiver  switches  ^ind  controls. 

(1)  MASTER  and  SLAVE  at  0 

(2)  M^^STER  CAIN  and  SLAVE  GAIN  at  nidrangf 

(3)  A-NOISE  FILTER  at  OIT  NORIl/VL 
(A)  NULL  1  and  2  at  70 

(5)  TIME  DIKKERENCE  at  0.  .  Master  and  slave 
pedestals  should  be  aligned* 

(6)  AFC  at  OFF 

(7)  DRIFT  at  midrange 

(8)  FUNCTION  at  1 

(9)  EXPAiND  and  UNITS  fully  counterc  1  ockwiso 
(10)  TRACKING  at  MAN 


1 .  Test  Operate  Loran  Receiving  Set. 
a.  Test  loran  A  receiver. 


(Cont'd  (in  Pa^^t-  2) 
15  May  ]'<68 


MAINTENANCE  REQUIREMENTS  CARD 


Figure  7- 1 8.-Maintenance  Requirements  Card. 
98.176 
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porated  into  this  system.  As  a  consequence,  your 
maintenance  responsibilities  are  controlled  by  two 
systems.  The  first  consists  of  cleaning,  stowing,  and 
inspecting  in  accordance  with  manufacturers'  in- 
struction books,  NavShips  Technical  Manual,  and 
varir'us  locally  prepared  instructions.  This  system  is 
concerned  with  such  items  as  sextant.s,  binoc 
and  alidades-to  mention  just 
limited  number  of  operational  ch  .  conUuc  .cu 

in  accordance  with  the  3-M  system.  These  checks 
normally  are  restricted  to  electronic  navigational 
devices  that  are  operated  primarily  by  the  navigation 
department.  Your  responsibility  under  the  3-M 
system  is  generally  limited  to  operational  checks 


that  determine  if  the  equipment  is  operating  at  peak 
performance.  When  indications  of  faulty  operation 
are  observed,  all  you  need  to  do  is  notify  the  respon- 
sible personnel,  who  will  take  the  necessary  cor- 
rective measures.  Detailed  procedures  for  conduct- 
ing a  3-M  system  check  is  presented  on  the  ap- 
propriate Maintenance  Requirements  Card  (fig.  7- 
18).  All  aspects  of  the  3-M  system  are  presented  in 
Military  Requirements  for  Petty  Officer  3&2.  As  a 
result,  coverage  in  this  manual  is  limited  to  pointing 
out  that  your  maintenance  requirements,  although 
not  as  detailed  as  other  department  maintenance 
requirements,  are  none  the  less  important  and  do 
require  attention. 
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One  branch  of  navigation  is  piloting,  in  which  a 
ship's  position  is  determined  by  bearings  ta];en  on 
visible  objects  whose  exact  locations  are  shown  on  a 
chart.  Some  of  the  objects  rnay  be  natural,  such  as 
hills,  rocks,  land  tangents,  or  trees.  Others  may  be 
large  buildings,  smokestacks,  TV  towers,  etc.,  which 
coincidentally  happen  to  be  located  where  they  can 
be  of  assistance  to  navigators. 

By  far  the  greatest  number  of  aids  to  navigation, 
however,  are  artificial.  Included  in  this  category  are 
lighthouses,  lightships,  minor  lights,  buoys,  and 
daybeacons.  Also  considered  as  aids  to  navigation 
are  marks  placed  on  hidden  dangers  and  obstruc- 
tions, although  they  seldom  are  used  to  fix  a  posi- 
tion. Artificial  aids  are  placed  so  that,  insofar  as 
possible,  they  provide  a  continuous  and  unbroken 
chain  of  charted  marks  for  coast  and  channel  pilot- 
ing. The  extent  to  which  the  system  of  artificial  aids 
is  complete  and  accurate  depends  upon  the  status  of 
the  particular  country  as  a  maritime  pov/er. 

Most  harbors  and  frequented  coasts  are  well 
marked  with  manmade  aids  to  navigation,  yet  no  at- 
tempt has  ever  been  made  to  so  mark  every  mile  of 
the  world's  coastlines.  Such  marking  would  be  im- 
practical because  many  regions  are  so  seldom 
navigated.  In  some  areas  the  lack  of  artificial  aids 
(together  with  knowledge  that  artificial  aids  may  be 
inoperative,  out  of  position,  or  completely 
destroyed)  frequently  makes  the  use  of  natural  aids 
necessary. 

Learning  to  observe  and  plot  bearings  of  natural 
aids  may,  at  first,  be  more  difficult  than  learning  to 
take  and  plot  bearings  of  manmade  aids.  But  when- 
ever natural  aids  must  be  used,  the  effort  applied  to 
learning  pays  huge  dividends  in  accuracy  of  position 
and  safety.  Natural  aids  may  be  used  at  any  time, 
provided  they  are  distinguishable  by  the  navigator 
and  identifiable  on  his  chart.  Further  information  on 
the  use  of  natural  aids  is  given  later  in  this  course,  in 
the  chapter  on  piloting. 


LIGHTS 

A  ship  cannot  suspend  piloting  operations  mere- 
ly because  darkness  falls  and  daytime  aids  cannot  be 
distinguished.  For  that  reason,  aids  to  navigation  are 
lighted  whenever  it  is  both  necessary  and  practica- 
ble. For  purposes  of  identification,  lights  have  in- 
dividual characteristics  regarding  color,  brilliailty, 
and  system  of  operation.  Some  of  a  light's  charac- 
teristics may  be  printed  near  its  symbol  on  the  chart. 
Detailed  information,  including  the  height-which, 
combined  with  brilliancy  and  observer's  height, 
determines  a  light's  visibility-  is  set  forth  in  light 
lists.  Symbols  describing  lights  in  light  lists  are 
uniform  throughout  the  world. 

The  LJ.  S.  Naval  Oceanographic  Office  pub- 
lishes List  of  Lights,  contaifung  a  description  of 
every  light  in  the  world  not  located  in  the  United 
States  or  its  possessions.  This  publication  is  in 
seven  voliMnes,  each  pertaining  to  a  definite  geo- 
graphical division.  Descriptive  symbols  in  light 
fists  are  the  same  as  those  used  on  all  charts  pub- 
lished by  the  Oceanographic  Office. 

Lights  located  in  the  United  States  and  its  posses- 
sions are  described  in  Light  Lists  published  by  the 
U.S.  Coast  Guard 

LIGHT  CHARACTERISTICS 

White,  red,  and  green  are  the  three  standard 
colors  for  lights  on  aids  to  navigation.  Significance 
of  the  colors  is  important  chiefly  regarding  channel 
buoys.  They  are  discussed  in  the  section  devoted  to 
buoys. 

Fixed,  Flashing,  and  Occulting 

Some  navigational  lights  are  fixed,  meaning  that 
they  burn  steadily.  Most  important  lights,  however, 
go  through  repeated  periods  of  systematic  changes 
of  light  and  darkness.  It  is  this  characteristic  of  a 
navigational  light  that  is  the  most  valuable  for 
identification  purposes.  (See  fig.  8-1.) 

Following  are  the  principal  characteristics  of 
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I  OVERFALLS  LIGHTSHIP     Occ.  W.  15  Sec.  Ed.  5  Sec, 

III  III 
i  !  I  I  I 


BOSTON  LIGHTHOUSE         Fl.  W.  30  Sec.  Fl.  8  Sec,  Ed.  22  Sec. 
1  *  i  I  1 


Gp.  f: 


POINT  LOOKOUT  LIGHTHOUSE 
W.  20  Sec.  Fl.  2  Sec.  tel.  2  Sec.  Fl.  2  Sec,  Ed.  14  Sec. 


I  OCCULTING  I 

I  I  I 

I  I  I 


J I  ■  ■  ■  1 1 1  ■  i  1  ■  1 1  f  1  ■  n  1 1(  I  i  1 1 J 1  i  1 1  |i 


I      QUICK  FLASHING 
I  I 
{  I 


INTERRUPTED  QUICK  FLASHING 


SHORT  LONG  FLASHING 


Figure  8-1  .-Typical  light  characteristics. 
69.22 


lights  on  lighthouses  and  lightships.  Lighted  buoys 
have  a  few  more  special  characteristics,  which  are 
mentioned  later. 

1.  Flashing:  Showing  a  single  flash  at  regular  in- 

tervals, the  duration  of  light  always  being 
less  than  the  duration  of  darkness. 

2.  Occulting:  A  light  totally  eclipsed  at  regular 

intervals,  the  duration  of  light  always 
greater  than  the  duration  of  darkness. 

3.  Fixed  and  flashing:  A  fixed  light  varied  at 

regular  intervals  by  groups  of  two  or  more 
flashes  of  greater  brilliance.  The  group 
may,  or  may  not,  be  preceded  and  followed 
by  an  eclipse. 

4.  Group  flashing:  Showing  at  regular  intervals 

groups  of  two  or  more  flashes. 


5.  Group  occulting:  A  light  with  a  group  of  uvo 

or  more  eclipses  at  regular  intervals, 

6.  Equal  interval  (isophase):  Duration  of  light 

equal  to  that  of  darkness. 

7.  Morse  Code:  Light  in  which  flashes  of  dif- 

ferent durations  are  grouped  to  produce  a 
Morse  character  of  characters. 

8.  Alternating:  Rhythmic  lights  which  exhibit 

different  colors  during  each  sequence. 

VISIBILITY  OF  LIGHTS 

The  visibility  of  lights  is  the  specific  distance,  in 
nautical  miles,  a  navigator  can  expect  to  see  a 
navigational  aid,  such  as  a  lighthouse,  lightship,  or 
beacon. 

In  speaking  of  the  visibility  of  a  light,  the  follow- 
ing terms  are  applicable: 

1 .  Geographic  range:  Maximum  distance  in  nau-' 
tical  miles  a  light  can  be  seen  under  clear  weather 
conditions  from  a  height  of  eye  of  1 5  feel  above  sea 
level;  it  takes  no  account  of  candlepower  of  the 
light.  It  is  listed  in  column  5  of  the  light  list.  It  is  not 
of  primary  interest  to  the  navigator. 

2.  Luminous  (nominal)  range:  Maximum 
distance,  in  nautical  miles,  at  which  a  light,  when  ob- 
served in  clear  weather  conditions  with  an  unlimited 
height  of  eye  or  elevation  or  curvature  of  the  earth, 
can  be  seen,  as  determined  by  the  intensity  of  the 
light.  Luminous  range  is  listed  in  column  4  in  the 
light  list.  A  luminous  range  diagram  is  shown  in 
figure  8-2. 

At  some  future  date,  the  phrase  (nominal  range) 
will  be  substituted  for  luminous  range  in  United 
States  and  foreign  light  lists. 

3.  Computed  visibility:  Determined  for  a  particu- 
lar light  taking  into  account  its  height  and  luminous 
(nominal)  range  and  height  of  eye  of  the  observer. 
In  computing  visibility  of  a  light  it  is  assumed  that 
computed  visibility  never  will  exceed  the  light's  lu- 
minous (nominal)  range;  although,  under  certain  at- 
mospheric conditions  the  loom  or  glare  of  a  power- 
ful light  may  appear  before  the  light  itselif  is  visible. 

The  following  examples  illustrate  the  recom- 
mended procedure  for  determining  the  visibility  of  a 
light.  (Bear  in  mind  that  computed  visibility  cannot 
be  greater  than  the  luminous  (nominal)  range.) 

Example  1:  Determine  the  visibility  of  Light 
Alfa  (Light  List  N0._)  for  an  observer  with 
a  height  of  eye  of  50  feet. 

Solution:  From  the  light  list,  determine  the  lu- 
minous range  (column  4),  20  miles,  and  the 
height  of  the  light  above  water  (column  6), 
90  feet. 
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Determine   horizon   distance   from   table  of 
distance  of  visibility  of  objects  of  various  elevations 
above  sea  level,  and  place  in  form  shown  below. 
Height  of  eye  of 

50  feet        8.1  miles 
Height  of  light 
above  water, 

90  feet        10.9  miles 
Computed 
visibility        19.0  miles 
Luminous  range        20.0  miles 
Answer:  19.0  miles 

Example  2:  Determine  the  visibility  of  Light 

Bravo  (Light  List  NO.  )  for  an  observer 

irith  height  of  eye  37  feet. 
Solution:  From  the  light  list,  determine  the  lu- 
minous range,  10  miles,  and  the  height  of 
light  above  water,  77  feet.  Determine 
horizon  distance  from  (table  8-1)  inter- 
polating for  77  feet. 


Height  of  eye  for 
37  feet 
Height  of  light 
above  water, 
77  feet 
Computed 
visibility 
Luminous  range 
Answer:  10  miles 


7.0  miles 

10.0  miles 

17.0  miles 
1 0.0  miles 


Luminous  (Nominal)  Range  Diagram 

The  luminous  (nominal)  range  diagram  enables 
the  mariner  to  determine  the  approximate  range  at 
which  a  light  may  be  sighted,  at  night,  in  the 
meteorological  (pertaining  to  weather)  visibility 
prevailing  at  the  time  of  observation. 

The  diagram  can  be  entered  either  from  the  top 
border,  using  the  luminous  (nominal)  range,  ob- 
tained from  Light  List  (column  4);  or  from  the  bot- 
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Table  8- 1  .-Distance  of  Visibility  for  Objects  o 
Various  Elevations  Above  Sea  Level       69. 1 30 


DISTANCE  IN 

Distance  in 

H[    ''■HT  IN 

HfjCH"!  IN 

ut  JvjKArniL 

OR  NAUTICAL  ^ 

V  i  L  [■  . 

MILES 

1 

1.1 

45 

7.7 

2 

1.6 

46 

7.8 

3 

2.L 

47 

7.8 

4 

2.3 

48 

7.9 

5 

2.6 

49 

8.0 

6 

2.8 

50 

8.1 

7 

3.0 

55 

8.5 

8 

3.2 

60 

8.9 

9 

3,4 

65 

9.2 

10 

3.6 

70 

9.6 

11 

3.8 

75 

9.? 

12 

4.0 

80 

10.2 

13 

4.1 

85 

10.5 

14 

4.3 

90 

10.9 

15 

4.4 

95 

11.2 

16 

4.6 

IOC 

11.4 

17 

4.7 

105 

11.7 

18 

4.9 

110 

12.0 

19 

5.0 

115 

12.3 

20 

5.1 

120 

12.5 

21 

5.2 

125 

12.8 

22 

5.4 

130 

13.0 

23 

5.5 

135 

13.3 

24 

5.6 

140 

13.5 

25 

5.7 

145 

13.8 

26 

5.8 

150 

14.0 

27 

5.9 

160 

14.5 

28 

6.1 

170 

14.9 

29 

6.2 

180 

15.3 

30 

6.3 

190 

15.8 

31 

6.4 

200 

16.2 

32 

6.5 

210 

16.6 

33 

6.6 

220 

17.0 

34 

6.7 

230 

17.3 

35 

6.8 

240 

17.7 

36 

6.9 

250 

18.1 

37 

7.0 

260 

18.4 

38 

7.1 

270 

18.8 

39 

7.1 

280 

19.1 

40 

7.2 

290 

19.5 

41 

7.3 

300 

19.8 

42 

7.4 

310 

20.1 

43 

7.5 

320 

20.5 

44 

7.6  i 

330 

20.8 
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torn  border  using  the  intensity  in  candelas,  also  ob- 
tained from  Light  List.  The  figures  along  the  curves 
represent  the  estimated  meteorological  visibility  at 
the  time  of  observat^'^i .  an<'  ih.,  .v  left- 

hand  border  the  luminous  range  under  those  condi- 
tions. 

Example:  A  light  of  an  intensity  of  10,000  can- 
delas has  a  Luminous  (nominal)  range  of  14 
miles.  When  the  meteorological  visibility 
(along  the  curved  line)  is  10  miles  the  light 
uxjuld  be  eiglited  at  14  miles;  and  with  a  5- 
mdle  visibility  line,  the  light  would  be 
sighted  at  about  9  miles. 

CAUTION:  When  using  this  diagram  it  must  be 
remembered  that:  1.  The  ranges  obtained 
ane  approximate.  2.  The  transparency  of 
the  atmosphere  is  rot  necessarily  consistent 
between  the  observer  and  the  ligkit.  3.  Glare 
from  backg:Tound  lighting  will  reduce  con- 
siderably the  range  at  which  lights  are 
sighted.  4.  Luminous  ranges,  when  given  in 
light  lists,  are  based  upon  a  meteorological 
visibility  of  10  sea  miles. 

LICfflTHOUSES  AND  LIGHT  STRUCTURES 

Lighthouses  are  numerous  on  all  coasts  of  the 
Unked  States,  on  the  Great  Lakes,  and  along  many 
intejrior  waterways.  They  are  placed  wherever  a 
poNtoerful  Ijght  may  be  of  assistance  to  navigators,  or 
wherever  a  danger  requires  a  warning  beacon  of 
long-range  visibility.  Visibility  increases  with  height 
on  a  powerful  light,  hence  the  principal  purpose  of  a 
light  structure  is  to  increase  the  height  of  a  light 
above  sea  level. 

A  lightiiouse  may  contain  fog-signaling  and  radio 
beacon  equiipment  as  well  as  the  light  itself.  Many 
lights  formearly  operated  by  keepers  are  now  auto- 
matic. In  lights  still  staffed  by  keepers,  the 
lighthouse  aaso  may  contain  their  living  quarters.  In 
general,  operating  personnel  may  be  housed  in 
separate  buildings  grouped  around  the  tower.  Such  a 
group  of  buildings  is  called  a  light  station. 

Secondary,  minor,  and  automatic  lights  are 
located  in  structures  ranging  from  towers  (that 
resemble  important  seacoast  Hothouses)  down  to  a 
small  cluster  of  piles  supporting  a  battery  box  and 
lens. 

Solid  coiors^  bands,  stripes,  and  the  like,  are  ap- 
i>*''^ii  to  ligbrthouses  and  light  str^ictures  in  various 
Pv  .Uerns.  Thus  they  are  easier  to  identify.  (See  fig.  8- 
3  ^  Minor  structures  sometimes  are  painted  red  or 
bifi,x:k,  like  channel  buoys,  to  indicate  the  side  of  the 
ch?»nnel  on  which  they  are  laaated-ced  structures  to 
the  ight,  black  to  the  left,  ctsean^from  seaward, 
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Figure  8- 3. —Various  patterns  of  typical 
lighthouses.  69.24 


LIGHTSHIPS 

A  lightship  is  a  floating  lighthouse,  located  where 
conditions  make  it  impossible  or  impracticable  to 
build  a  permanent  structure.  Lightships  mark  the  ap- 
proaches or  entrances  to  many  of  the  principal  har- 
bors for  both  transoceanic  and  coastwise  traffic.  In 
many  instances  they  also  warn  vessels  away  from 
shoals  lying  near  important  traffic  routes.  (The 
storm-tossed  Nantucket  Shoal  lightship  is  a  good  ex- 
ample.) 

Most  lightships  in  United*  States  waters  are 
painted  red  on  the  hull,  with  the  name  of  the  station 
in  large  white  letters  on  either  side.  Super  structures 
are  painted  white;  masts,  lantern  galleries,  ventila- 


rs,  and  stacks  are  buff  (The  color  scheme  on  Lake 
Huron  lightships  varies  from  this  pattern, ) 

The  lights,  fog  signals,  and  radio  boacon  signals 
on  lightships  are  given  various  characteristics  for 
purposes  of  identification.  Like  lighthouses, 
lightships  are  described  briefly  on  the  chart  and  in 
detail  in  light  lists. 

A  light  vessel  underway  or  offslation  hoists  the 
International  Code  signal  **LO,"  signifying  that  the 
light  vessel  is  not  in  correct  position.  She  must  then 
observe  the  requirements  of  the  Rules  of  the  Road 
for  a  vessel  of  her  class. 

When  anchored  on  station,  a  lightship  at  night 
shows  only  her  beacon  lighl(s),  and  a  less  brilliant 
light  on  the  forestay  to  indicate  her  heading.  By  day 
she  hoists  the  international  signal  of  her  station 
when  it  appears  that  an  approaching  vessel  is  in 
doubt  concerning  her  identity,  or  when  any  vessel 
requests  that  information. 

Most  United  States  lightships  are  self-propelled 
vessels,  able  to  proceed  to  and  from  their  stations 
under  their  own  power.  If  forced  to  slip  their 
moorings  and  get  underway  in  heavy  weather,  they 
can  ride  out  the  storm  and  work  back  to  station 
under  their  own  power. 

When  a  regular  lightship  goes  in  for  overhaul  or 
repairs,  her  place  is  taken  by  a  relief  lightship  whose 
lights  and  signals  have,  as  nearly  as  possible,  the 
same  characteristics  as  the  regular  lightship.  Relief 
lightships  are  distinguished  by  the  word  Relief 
painted  in  white  letters  on  either  side. 

DANGER  SECTORS 

Sectors  of  red  glass  are  placed  in  the  lanterns  of 
certain  lighthouses  to  indicate  danger  bearings 
within  which  a  ship  will  be  in  danger  of  running  on 
rocks,  shoals,  or  some  other  hazard.  The  arcs  over 
which  the  red  light  shows  are  the  danger  sectors 
whose  bearings  'usually  appear  on  the  chart. 
Although  the  light  is  red  within  the  danger  bearings, 
its  other  characteristics  remain  the  same. 

Sectors  may  be  only  a  few  degrees  in  width, 
marking  an  isolated  obstruction,  or  they  may  be  so 
wide  that  they  extend  from  the  direction  of  deep 
water  to  the  beach.  In  most  instances,  red  sectors  in- 
dicate water  to  be  avoided.  A  narrow  green  sector 
may  signify  a  turning  point  or  the  best  water  across  a 
shoal.  Exact  significance  of  each  sector  may  be  ob- 
tained from  the  chart. 

All  sector  bearings  are  true  bparings  in  degrees, 
running  clockwise  around  the  light  as  a  center.  The 
sector  bearings  are  described  as  they  would  be  ob- 
served from  a  ship  crossing  them,  i.e.,  from  seaward 
toward  the  light.  In  figure  8-4,  for  instance,  the 
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Figure  8-4.''Light  sectors.  69.25 


Figure  8-5 .-Types  of  United  States  buoys. 
17.33 


bearings  of  the  red  sector  from  the  light  are  1 35°  to 
!78°.  This  sector  is  defined  in  the  light  list  in  terms 
of  bearings  from  the  ship.  These  bearings  are  3 1 5°  to 
358°,  the  reciprocals  of  the  preceding  bearings.  The 
light  shown  in  the  diagram  would  be  defined  thus: 
Obscured  from  land  to  315°,  red  thence  to  358°, 
green  thence  to  050°,  white  thence  to  land. 

On  either  side  of  the  line  of  demarcation 
between  colored  and  white  sectors  there  is  always  a 
small  sector  whose  color  is  doubtful,  becau^se  the 
edges  of  a  sector  cannot  be  cut  off  sharply  in  color. 
Under  some  atmospheric  conditions,  moreover,  a 
white  light  itself  may  have  a  reddish  appearance. 
Consequently,  light  sectors  must  not  be  reiied  upon 
entirely,  but  position  must  be  verified  repeatedly  by 
bearings  taken  on  the  light  itself  or  on  other  fixed 
objects. 

When  a  light  is  cut  off  by  adjv.ining  land,  the  a^c 
of  visibility  may  vary  with  a  ship's  distance  away 
from  the  light.  If  the  intervening  land  is  sloping,  for 
example,  the  light  may  be  visible  over  a  wider  arc 
from  a  far-off  ship  than  from  one  close  inshore. 

BUOYS 

Navigational  buoys  are  moored  floating  markers, 
so' placed  as  to  guide  ships  in  and  out  of  channels. 


warn  them  away  from  hidden  dangers,  lead  them  to 
anchorage  areas,  etc.  Their  location  usually  is  shown 
on  the  chart,  which  makes  them  invaluable  aids  for 
fixing  position  in  piloting.  Buoys  may  be  of  various 
sizes  and  shapes  (fig.  8-5).  Regardless  of  their 
shapes,  however,  their  distinctive  coloring  is  the 
chief  indication  of  their  purpose. 

TYPES  OF  BUOYS 

Although  a  buoy's  type  has  no  special  naviga- 
tional significance,  it  may  help  toward  its  identifica- 
tion from  the  description  given  on  the  chart.  The  fol- 
lowing are  the  principal  types  of  buoys. 

1.  Spar  buoys  are  large  logs,  trimmed,  shaped, 

and  appropriately  painted.  They  also  may 
be  of  metal,  constructed  in  the  familiar  spar 
shape. 

2.  Can  and  nun  buoys  are  cylindrical  and  coni- 

cal, respectively. 

3.  A  bell  buoy  has  a  flat  top,  surmounted  by  a 

framework  supporting  a  bell.  Older  bell 
buoys  are  sounded  by  the  restless  motion  of 
the  sea.  Newer  types  are  operated  auto- 
matically by  gas  or  electricity. 

4.  A  gong  buoy  is  similar  to  a  bell  buoy,  except 

that  it  has  a  series  of  gongs,  each  with  a  dif- 
ferent tone. 
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5.  A  whistle  buoy  usually  is  cone-shaped,  and 

carries  a  whistle  sounded  by  the  sea's  mo- 
tion, or  horns  that  are  sounded  at  regular 
intervals  by  mechanical  or  electrical  means. 

6.  A  lighted  buoy  carries  batteries  or  gas  tanks, 

and  is  surmounted  by  a  framework  support- 
ing a  light.  (A  description  of  the  lights  on 
lighted  buoyvi  is  given  later.) 

7.  A  combination  buoy  is  one  in  which  a  light 

and  sound  signal  are  combined,  such  as  a 
lighted  belli  gong,  or  whistle  buoy. 

COLORING  OF  BUOYS  . 

In  the  United  States  red  buoys  mark  the  right 
side,  and  black  buoys  the  left  side  of  the  channel, 
coming  from  seaward.  A  great  help  in  remembering 
this  placement  of  buoys  is  ,the  jingle  **red-right- 
returning." 

Normally,  red  channel  buoys  are  cone-shaped 
nun  buoys,  whereas  black  channel  buoys  are  cylin- 
drical can  buoys.  This  situation  probably  is  the  only 
one  in  which  a  buoy's  shape  is  of  any  significance, 
and  even  here  the  rule  is  not  controlling.  Either  can 
buoys  or  nun  buoys  may  be  replaced  with  spar  buoys 
of  proper  color.  It  is  the  color  that  counts.  Some- 
times red  and  black  buoys  are  painted  white  on  top, 
but  this  color  scheme  is  merely  to  enable  them  to  be 
located  more  easily  at  night. 

Black  and  red  horizontally  banded  buoys  mark 
obstructions.  They  may  be  passed  on  either  side, 
but,  unless  you  know  the  dimensions  of  the  obstruc- 
tion, it  is  best  to  give  such  buoys  a  wide  berth. 
Although  these  buoys  may  be  passed  on  either  side, 
sometimes  (for  various  reasons)  the  channel  on  one 
side  is  preferable  to  the  other  side.  If  the  top  band  on 
the  buoy  is  red,  the  preferred  channel  is  to  the  left  of 
the  buoy,  coming  from  seaward;  if  the  top  band  is 
black,  the  preferred  channel  is  to  the  right. 

Black  and  white  vertically  striped  buoys  mark 
the  middle  of  a  channel  or  fairway.  Yellow  buoys 
mark  quarantine  anchorages. 

The  foregoing  combinations  are  practically  all 
the  colors  on  buoys  that  have  a  direct  connection 
with  navigation.  Buoys  painted  all  white  have  no 
special  significance;  they  are  utilized  for  purposes 
not  concerned  with  navigation,  such  as  marking  or- 
dinary anchorage  areas.  Buoys  with  black  and  white 
horizontal  stripes  are  used  in  some  locales  to  mark 
fishtrap  areas.  A  white  buoy  with  a  green  top  usually 
means  a  dredging  area. 

NUMBERS  ON  BUOYS 

The  red  buoys  marking  the  right  side  of  a  chan- 
nel bear  even  numbers,  starting  with  the  first  buoy 


from  seaward.  This  maritime  situation  is,  perhaps, 
the  only  one  in  which  anything  to  starboard  has  an 
even  number.  Black  channel  buoys,  to  the  left  of  the 
channel  coming  from  seaward,  have  odd  numbers. 
Both  the  number  and  a  letter  or  two  appear  on  some 
channel  buoys,  such  as  the  Governor's  Island  West 
End  Shoal  Bell  Buoy.  Because  it  is  the  first  buoy  on 
the  port  side  of  the  channel  coming  from  seaward,  it 
is  painted  black  and  carries  the  number  1.  The  let- 
ters Gl  are  painted  next  to  the  1 . 

Banded  or  striped  buoys  are  not  numbered,  but 
some  have  letters  for  it^entification  purposes.  For  ex- 
ample, the  East  Rockaway  Inlet  Bell  Buoy  (vertical 
black  and  white  stripes)  carries  the  letters  ER. 

LIGHTS  ON  BUOYS 

Red  lights  are  used  only  on  red  buoys  or  red  and 
black  horizonlally  banded  buoys,  with  the  topmost 
band  red.  Green  lights  are  only  for  black  buoys  or 
black  and  red  horizontally  banded  buoys,  with  the 
topmost  band  black.  When  a  light  of  considerable 
brilliance  is  required,  a  white  light  may  be  (and 
frequently  is)  substituted  for  either  the  green  or  the 
red  light.  White  lights  are  the  only  lights  used  on  the 
black  and  white  vertically  striped  buoys  that  mark 
the  middle  of  a  channel  or  fairway.  Characteristics 
of  lights  on  lighted  buoys  follow. 

1 .  A  fixed  (steady)  light  means  either  a  black  or 

a  red  channel  buoy. 

2.  A  flashing  light  (at  regular  intervals,  not  more 

than  30  flashes  per  minute)  may  also  mean 
either  a  black  or  a  red  buoy. 

3.  A  quick-flashing  light  (no  fewer  than  60 

flashes  per  minute)  is  also  on  either  a  black 
or  red  buoy,  but  at  a  turning  point  or  junc- 
tion where  special  caution  is  required. 

4.  An  interrupted  quick-flashing  light  (repeated 

series  of  quick  flashes,  separated  by  about 
4-second  dark  intervals)  indicates  a  red  and 
black  horizontally  banded  obstruction 
buoy. 

5.  A  short-long  flashing  light  (short  and  a  long 

flash,  recurring  at  the  rate  of  about  8  per 
minute)  is  placed  on  a  black  and  white  ver- 
tically striped  midchannel  buoy. 

FALLIBILITY  OF  BUOYS 

Although  buoys  are  valuable  aids  to  navigation, 
they  must  never  be  depended  upon  exclusively. 
Buoys  frequently  drag  their  moorings  in  heavy 
weather,  or  they  may  be  sent  adrift  when  run  down 
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by  passing  vessels.  Lights  on  lighted  buoys  may  go 
out  of  commission.  Whistles,  bells,  and  gongs  usually 
sounded  by  the  sea's  motion,  may  fail  to  function  in 
smooth  water, 

DAYBEACONS 

Unlighted  aids  to  navigation  (except  unlighted 
buoys)  are  called  daybeacons.  A  daybeacon  may 
consist  of  a  single  pile  with  a  daymark  on  top  of  it,  a 
spar  supporting  a  cask,  a  slated  or  masonry  tower,  or 
any  of  several  structures. 

Daybeacons,  like  lighthouses  and  light  struc- 
tures, usually  are  colored  to  distinguish  them  from 
their  surroundings  and  make  them  easy  to  identify. 
Daybeacons  marking  channels  are  colored  and  num- 
bered like  channel  buoys.  Many  are  fitted  with 
reflectors  that  show  the  same  colors  a  lighted  buoy 
would  show  at  night  in  the  same  position. 

RANGES 

Two  daybeacons,  located  some  distance  apart  on 
a  specific  true  bearing,  constitute  a  daybeacon 
range.  Two  lights,  similarly  located,  are  a  lighted 
range.  When  a  ship  reaches  a  position  where  the  two 
lights  or  beacons  are  seen  exactly  in  line,  she  is  "on 
the  range."  Ranges  are  especially  valuable  for  guid- 
ing ships  along  the  approaches  to  or  through  narrow 
channels.  Much  steering  through  the  Panama  Canal 
is  accomplished  on  ranges.  Other  examples  of  suc- 
cessive straight  reaches  marked  by  ranges  are  the 
channel  entrances  to  the  St.  Johns  River  on  the  At- 
lantic coast,  and  to  the  Columbia  River  on  the 
Pacific  coast. 

Lights  on  ranges  may  show  any  of  the  three  stan- 
dard colors,  and  they  may  be  fixed,  flashing,  or  oc- 
culting. Frequently  the  nearer  light  is  fixed,  and  the 
more  distant  one  is  flashing  or  occulting.  Most  range 
lights  appear  to  lose  brillance  rapidly  as  a  ship 
diverges  from  the  range  line  of  bearing. 

When  steering  on  a  range,  it  is  highly  important 
to  ascertain  the  limit  beyond  which  the  range  line  of 
bearing  cannot  be  followed  safely.  This  information 
is  available  on  the  chart. 

FOG  SIGNALS 

Most  lighthouses  and  lightships  are  equipped 
with  installed  fog-signaling  apparatus,  ordinarily 
iounded  automatically  by  mechanical  means.  For 
identification  purposes,  each  station  has  its  own  as- 
signed number  of  blasis,  recurring  at  specified  inter- 
vals. A  definite  time  is  required  for  each  station  to 
sound  its  entire  series  of  blasts,  and  this  timing  pro- 
vides another  means  of  identification. 


The  various  types  of  apparatus  produce  cor- 
responding variance  of  pitch  and  tone,  thus  giving 
your  ear  a  chance  to  compare  the  sound  of  a  station 
with  its  description  in  the  light  list.  Following  are 
listed  some  of  the  noisemaking  apparatus  used  to 
send  out  fog  signals. 

1.  A  two-tone  device  contains  diaphones  that 

produce  sound  through  a  slotted 
reciprocating  piston  actuated  by  com- 
pressed air.  The  sound  consists  of  two  tones 
of  different  pitch,  the  first  part  of  the  blast 
high-pitched  and  the  remainder  low. 

2.  Diaphragm  horns  produce  sound  by  a  disk 

diaphragm  vibrated  by  compressed  air, 
steam,  or  electricity.  Duplex  or  triplex  horn 
units  of  differing  pitch  produce  a  chime 
signal. 

3.  Reed  horns  emit  sound  by  a  steel  reed 

vibrated  by  compressed  air. 

4.  Sirens  make  sound  by  either  a  disk  or  a  cup- 

shaped  rotor  actuated  by  compressed  air, 
steam,  or  electricity. 

5.  Whistles  produce  sound  by  compressed  air  or 

steam  admitted  through  a  slot  into  a  cylin- 
drical chamber. 

6.  Bells  are  sounded  by  gas  or  electricity,  or 

possibly  by  a  hand  hammer. 

AIDS  IN  INTRACOASTAL  WATERWAY 

The  Intracoastal  Waterway,  called  the  inland 
waterway,  is  a  channel  in  which  a  light-draft  vessel 
can  navigate  coastwise  from  the  Chesapeake  Bay  al- 
most to  the  Mexican  border,  remaining  inside  natu- 
ral or  artificial  breakwaters  for  almost  the  entire 
length  of  the  trip.  Ensuing  paragraphs  describe  spe- 
cial markings  for  the  Intracoastal  Waterway  proper 
and  for  those  portions  of  connecting  or  intersecting 
waterways  that  must  be  crossed  or  followed  in 
navigating  it. 

Every  buoy,  daybeacon,  or  light  structure  along 
the  Intracoastal  Waterway  has  part  of  its  surface 
painted  yellow,  the  distinctive  coloring  adopted  for 
this  Waterway.  (See  page  23  of  Chart  1  (fig.  10- 
20).)  Buoys  have  a  band  of  yellow  at  the  top. 
Daybeacons  and  other  structures  have  a  band  or 
border  of  yellow  somewhere.  Dual-purpose 
markings,  are  illustrated  in  the  inset  of  figure  1 0-20. 

Red  buoys  and  daybeacons  are  to  the  right,  black 
to  the  left,  as  you  proceed  from  the  Chesapeake  Bay 
toward  Mexico.  As  in  other  channels,  red  buoys 
have  even  numbers;  black  buoys,  odd  numbers. 
Because  the  numbers  would  increase  in  amount  in 
such  a  long  line  of  buoys,  they  are  numbered  in 
groups  that  usually  contain  no  more  than  200  buoys. 
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At  certain  natural  dividing  points,  numbering  begins 
again  at  L 

Lights  on  buoys  in  the  Intracoastal  Waterway  fol- 
low the  standard  system  of  red  or  white  lights  on  red 
buoys,  and  green  or  white  lights  on  black  buoys. 
Lights  on  lighted  aids  besides  buoys  also  agree  with 
the  standard  rules  for  lights  on  aids  to  navigation. 

LATERAL  AND  CARDINAL  BUOYAGE 
SYSTEMS 

Most  maritime  countries  use  either  the  lateral  or 
the  cardinal  system  of  buoyage;  some  regions  use 
both.  In  the  lateral  system  (fig.  8-6),  used  on  all 
navigable  waters  of  the  United  Slates,  the  coloring, 
shape,  and  lighting  of  buoys  indicate  the  direction  to 
a  danger  relative  to  the  course  that  should  be  fol- 
lowed. In  the  cardinal  buoyage  system  (fig.  8-7),  the 
coloring,  shape,  and  lighting  of  buoys  show  the 
direction  to  a  danger  relative  to  the  buoy  itself.  The 
color,  shape,  lights,  and  numb'  ^  of  buoys  in  the 
lateral  system,  as  used  by  the  United  States,  arc 


determined  relative  to  a  direction  from  seaward. 
Some  countries  using  the  lateral  system  color  their 
buoys  and  lights  the  direct  opposite  of  the  United 
States  color  scheme.  Before  going  into  foreign 
waters,  consult  Sailing  Directions  for  an  exact 
description  of  the  aids  to  navigation  in  the  particular 
locality. 

In  offshore  channels,  the  lateral  buoyage  system 
prescribes  the  following  markings  and  colorings  for 
United  States  waters:  Proceeding  in  a  southerly 
direction  along  the  Atlantic  coast,  in  a  northerly  and 
westerly  direction  along  the  Gulf  coast,  and' in  a 
northerly  direction  along  the  Pacific  coast,  is  con- 
sidered to  be  proceeding  from  seaward.  Ac- 
cordingly, coastal  buoys  on  the  ri;.' when  proceed- 
ing in  those  directions  are  red  buo>>.  with  even  num- 
bers. On  the  Great  Lakes,  offshore  buoys  are 
colored  and  numbered  from  the  outlet  of  each  lake 
toward  its  upper  end.  The  Intracoastal  Waterway  is 
marked  from  the  North  Atlantic  States  to  the  lower 
coast  of  Texas,  regardless  of  the  compass  bearings  of 
individual  sections. 
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CHAPTER  9 

RULES  OF  THE  ROAD 


You  already  are  acquainted  with  basic  Rules  of 
the  Road  through  study  of  the  Seaman  training 
manual.  A  Quartermaster  of  the  watch  must  have  a 
broader  knowledge  of  the  Rules  of  the  Road;  he 
should  know  them  at  least  to  the  extent  covered  in 
this  chapter.  All  the  rules  can  be  covered  in  this 
chapter.  All  the  rules  can  be  found  in  Rules  of  The 
Road,  CG-169.  Material  on  Rules  of  the  Road  con- 
tained in  this  course  is  arranged  to  make  the  r'^ies 
easy  to  remember.  In  most  instances,  instead  of  the 
exact  wording,  only  the  sense  of  each  rule  is  given. 

APPLICABLE  RULES 

International  Regulations  for  Preventing  Colli- 
sions at  Sea  dated  1960  (commonly  called  Interna- 
tional Rules  of  the  Road)  have  been  adopted  by 
most  of  the  maritime  nations  of  the  world.  This  revi- 
sion was  necessary  due  to  changes,  amendments, 
and  new  provisions  resulting  from  deficiencies  in  the 
previous  regulations  and  the  great  increase  in 
shipping.  The  present  Rules  of  the  Road  were 
enacted  by  the  Congress  in  1963,  proclaimed  by  the 
President  in  1964,  and  put  into  effect  September  1, 
i965. 

By  act  of  Congress  in  1897,  the  United  States 
adopted  the  system  of  United  States  Inland  Rules  of 
the  Road,  which  apply  in  "all  harbors,  rivers,  and  in- 
land waters  of  the  United  States,  except  the  Great 
Lakes  and  their  connecting  and  tributary  waters  as 
far  east  as  Montreal,  Canada,  and  the  Red  River  of 
the  North  and  rivers  emptying  into  the  Gulf  of  Mex- 
ico." 

Certain  additional  rules,  known  as  Pilot  Rules, 
are  drawn  up  by  the  Commandant  of  the  Coast 
Guard,  with  approval  by  the  Secretary  of  Transpor- 
tation. 

The  Pilot  Rules  are  in  three  volumes.  The  first 
contains  rules  that  apply  in  the  same  waters  as  In- 
land Rules:  '*A11  harbors,  rivers,  and  inland  waters 
of,  etc."  This  set  of  Pilot  Rules  contains  charts 
setting  forth  most  of  the  boundaries  between  inter- 
national and  United  States  inland  waters.  The  same 
information  is  contained  in  Coast  Pilot,    a  National 


Ocean  Survey  publication,  which  also  includes 
the  boundaries  between  inland  waters  and  the  high 
seas  in  Hawaii  and  Alaska. 

Following  is  the  general  rule  foi*  establishing 
boundaries  between  international  and  United  States 
inlanu  waters  in  localities  where  no  specific  bounda- 
ry line  is  prescribed: 

'At  all  buoyed  entrances  from  seaward  to  bays, 
sounds,  rivers,  or  other  estuaries  for  which  specific 
lines  are  not  prescribed  herein.  Inland  Rules  of  the 
Road  shall  apply  inshore  of  a  line  approximately 
paraiiei  with  the  general  trend  of  the  shore,  drawn 
through  the  outermost  buoy  or  other  aid  to  naviga- 
tion of  any  system  of  aids." 

The  first  volume  of  Pilot  Rules,  then,  contains 
rules  that  actually  supplement  the  Inland  Rules,  and 
apply  in  the  same  waters.  Incidentally,  the  Pilot 
Rules  cannot  contradict  the  Inland  Rules.  Where  the 
rules  conflict,  the  Inland  Rules  Cake  precedence. 

The  second  volume  of  Pilot  Rules  contains  rules 
for  the  Great  Lakes  and  their  connecting  and  tribu- 
tary waters.  The  third  volume  is  made  up  of  rules  for 
the  Red  River  of  the  North  and  the  rivers  flowing 
into  the  Gulf  of  Mexico.  You  probably  won't  need  to 
consult  either  of  these  volumes.  Many  of  the  Pilot 
Rules  that  apply  in  inland  waters  are  most  impor- 
tant, particularly  the  one  governing  a  whistle  signal 
for  a  crossing  situation  (discussed  later). 

A  Quartermaster  must  know  the  boundaries 
between  international  and  inland  waters.  When  a 
ship  crosses  this  boundary  an  entry  to  this  effect  is 
made  in  the  ship's  log,  and  significant  changes  in  the 
rules  occur  at  that  instant. 

Some  foreign  governments  have  local  rules  that 
may  be  found  in  Sailing  Directions.  More  generally, 
however,  local  rules  for  foreign  waters  must  be  ob- 
tained from  local  authorities.  In  foreign  jurisdictions 
that  have  no  local  rules.  International  Rules  usually 
are  observed. 

Where  differences  are  significant  in  the  Interna- 
tional, Inland,  and  Pilot  Rules  covered  in  this 
chaptei,  these  differences  are  pointed  out  so  that 
you  may  know  which  rule  applies  where  and  when. 
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In  instances  where  all  three  rules  are  essentially  the 
same,  only  one  definition  is  given  and  it  is  referred  to 
simply  as  "the  Rule/' 

As  defined  in  the  Rules  of  the  Road,  a  ''power- 
driven"  or  ''steam"  vessel  means  any  vessel 
propelled  by  machinery,  even  though  she  may  also 
be  under  sail.  Any  vessel  under  sail  alone  is  con- 
sidered a  sailing  vessel  whether  machinery  is  aboard 
or  not.  A  vessel  is  ''underway"  when  she  is  not  at 
anchor,  aground,  or  made  fast  to  the  shore.  She 
doesn't  have  to  be  actually  mai  ing  headway. 

RULES  FOR  LIGHTS 

Rules  for  lights  must  be  complied  with  in  all 
weathers,  from  sunset  to  sunrise,  as  specified  by 
both  International  and  Inland  Rules  of  the  Road. 
Ships  usually  show  no  outside  lights  at  night  during 
wartime  conditions,  of  course,  but  even  then  lights 
are  kept  ready  for  emergency  display.  The  Pilot 
Rules  prohibit  flashing  the  rays  of  a  searchlight  or 
other  blinding  light  onto  the  bridge  or  into  the 
pilothouse  of  a  vessel  underway.  Common  sense  dic- 
tates that  this  rule  must  be  observed  in  all  waters. 
The  Pilot  Rules  also  forbid  showing  any  lights  that 
may  either  obstruct  or  be  mistaken  for  the 
prescribed  lights. 

MASTHEAD  AND  RANGE  LIGHTS 

International  Rules  differ  somewhat  from  the  In- 
land Rules  governing  masthead  lights  and  range 
lights  prescribed  for  power-driven  vessels.  The 
variations  are  discussed  in  the  next  two  topics. 

*  International  Rules:  A  power-driven  vessel  un- 
derway carries  at  the  masthead,  or  at  some  other 
elevated  point  forward,  a  bright  20-point  white  light 
visible  from  dead  ahead  to  2-points  abaft  the  beam, 
(A  **point"  is  1 1  1/4  degrees  of  the  compass,)  The 
light  must  be  displayed  between  20  and  40  feet 
above  the  deck.  The  masthead  light  must  be  visible 
for  at  least  5  miles.  When  the  rules  say  '^visible," 
they  mean  '^visible  on  a  dark  night  with  a  clear  at- 
mosphere." 

In  addition  to  the  masthead  light,  a  power-driven 
vessel  over  1 50  feet  in  lengtli  must  carry  another  20- 
point  white  light  aft,  and  it  must  be  at  least  15  feet 
higher  than  the  masthead  light.  The  after  light  is 
called  the  range  light.  Its  use  is  mandatory  except  for 
vessels  less  than  1 50  feet  in  length. 

*  Inland  Rules:  A  power-driven  vessel  operating 
only  in  inland  waters  carries  a  20-point  masthead 
light  forward,  as  under  International  Rules.  Her 
range  light  is  a  32-point  light.  If  a  seagoing  vessel 
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carries  a  range  light  in  accordance  with  Interna- 
tional Rules,  she  need  not  alter  her  20-point  range 
light  when  entering  inland  waters.  In  bo^h  interna- 
tional and  inland  waters,  the  horizontal  distance 
between  the  lights  must  be  more  than  the  vertical 
distance. 

SIDE  AND  STERN  LIGHTS 

All  ships  carry  a  10-point  green  light  on  the  star- 
board side  and  a  10-point  red  light  on  the  port  side. 
Each  light  must  be  visible  from  dead  ahead  to  2 
points  abaft  the  beam  on  the  appropriate  side.  The 
side  lights  must  be  fitted  with  screens  to  prevent 
their  being  seen  across  the  bow. 

Ships  underway  also  must  display  a  1 2-point 
white  stern  light  (fig.  9-1).  It  must  be  visible  for  2 
miles,  and  should  be  carried  as  nearly  as  possible  on 
the  same  level  as  the  side  lights.  On  small  ships, 
when  it  is  impossible  to  have  a  fixed  stern  light,  a 
lantern  or  flareup  light  is  kept  ready  and  is  shown  at 
the  approach  of  an  overtaking  ship.  A  stern  light  is 
not  required  in  inland  waters  if  the  ship  displays  any 
other  bright  light  visible  from  aft.  Thus,  if  an  all- 
around  range  light  is  shown,  a  stern  light  need  not  be 
shown  in  inland  waters. 

RUNNING  LIGHTS  ON  POWERBOATS 

*  International  Rules:  Power-driven  boats  under 
65  feet  in  length  (which  includes  most  of  those  car- 
ried on  seagoing  ships)  carry  a  20-point  light  for- 
ward, at  least  9  feet  above  the  gunwale  and  visible 
for  at  least  3  miles.  They  milst  also  carry  either  green 
and  red  side  lights,  as  do  larger  vessels,  or  they  may 
carry  a  combined  lantern  showing  green  on  the  star- 
boa.'  2  side  and  red  on  the  port  side.  The  combined 
lantern  must  be  so  fixed  as  to  show  from  dead  ahead 
to  2  points  abaft  the  beam  on  the  appropriate  sides. 
The  side  lights  or  combined  lantern  must  be  at  least 
3  feet  below  the  white  light  and  must  be  visible  at 
least  1  mile. 

*  Inland  Rules:  Running  lights  for  powerboats  in 
United  States  inland  waters  are  prescribed  in  the 
Motorboat  Act  of  1940.  The  Motorboat  Act  ex- 
pressly provides,  however,  that  boats  equipped  with 
lights  in  accordance  with  the  International  Rules 
may  carry  anc'  exhibit  those  lights  in  lieu  of  the  lights 
prescribed  in  the  Motorboat  Act,  The  Act  divides 
powerboats  into  the  following  classes: 

Class  A:  Less  than  16  feet  in  length. 
Class  1:16  feet  or  over,  but  less  than  26  feet. 
Class  2:  26  feet  or  over,  but  less  than  40  feet. 
Class  3: 40  feet  or  over,  but  not  more  than  65, 
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Figure  9- 1  .-Running  lights.  69.27 


Class  A  and  class  I  boats  carry  an  all-around 
white  iight  aft  and  a  combined  lantern  forward.  The 
combined  lantern  is  fixed  to  show  its  red  and  green 
lights  in  the  same  manner  as  the  combined  lantern  in 
international  waters,  and  it  must  be  lower  than  the 
after  white  light.  (See  fig.  9-2.) 

Classes  2  and  3  include  most  of  the  powerboats 
used  in  the  Navy.  Distinction  between  boats  of  class 
2  and  class  3  set  forth  in  the  Motorboat  Act  are  con- 
cerned with  matters  not  related  to  runtiing  lights. 
Boats  of  these  classes  show  a  20-point  white  light 
forward  and  an  all-around  light  aft.  The  after  light 
must  be  higher  than  the  forward  light.  (See  fig.  9-3.) 
Normally  the  after  light  on  motor  launches  and 
motor  whaleboats  are  on  the  flagstaff.  Class  2  and  3 
powerboats  must  have  separate  red  and  green  side 
lights  (instead  on  the  combined  lantern)  showing 
from  dead  ahead  to  2  points  abaft  the  beam. 


When  motorboats  are  under  sail,  they  carry  their 
normal  side  lights  and  a  white  light  at  the  stern.  If, 
due  to  bad  weather  or  other  sufficient  cause,  a  mo- 
torboat under  sail  cannot  display  a  fixed  light  at  the 
stern,  she  must  have  a  lantern  or  flashlight,  showing 
a  white  light,  ready  to  exhibit  in  ample  time  to  avert 
collision. 

The  white  lights  used  by  motorboats  must  be  visi- 
ble for  at  least  2  miles.  Colored  lights  must  be  visible 
1  mile. 

LIGHTS  ON  PILOT  VESSELS 

An  OOD  or  conning  officer  is  anxious  to  sight 
the  pilot  boat  and  signal  her  alongside  without  being 
forced  to  lie  to  when  conditions  may  be  setting  the 
ship  toward  a  lee  shore.  Quartermasters  must  be 
able  to  recognize  a  pilot  vessel  the  instant  she  is 
sighted.  ''White  over  red,  pilot  ahead"  is  the 
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Figure  9-2.-The  combination  light  on 
powerboats  must  be  lower  than  the  white  after  light. 
C17.25.1 


Figure  9-3,-Position  of  white  lights  on 
motorboats.       CI  7.25.2 


memory  aid  for  the  Quartermaster  to  recall  when 
sighting  a  power-driven  pilot  vessel. 

When  pilot  vessels  are  not  engaged  on  station, 
whether  under  International  or  Inland  Rules,  they 
are  required  to  carry  the  same  lights  as  other  vessels 
of  their  class  and  tonnage. 

*  International  Rules:  Sailing  pilot  vessels,  when 
engaged  on  their  stations  and  not  at  anchor,  carry  an 
all-around  white  light  from  the  masthead  visible  to  a 
distance  of  at  least  3  miles.  They  also  exhibit  a 
flareup  light  at  intervals  not  exceeding  10  minutes. 
Additionally,  they  display  colored  side  lights,  which 
need  not  be  shown  continuously,  but  must  be  flashed 
upon  the  approach  of  another  vessel, 

A  power-driven  pilot  vessel,  when  on  station  and 
not  at  anchor,  carries  the  lights  prescribed  for  sailing 
pilot  vessels.  She  also  carries  an  all-around  red  light, 
visible  for  3  miles,  8  feet  below  her  white  masthead 
light.  She  is  required  to  display  colored  side  lights* 
when  underway.  In  place  of  the  flareup  light,  she 
may  carry  a  bright,  intermittent  white  light. 

*  Inland  Rules:  The  Inland  Rules  that  apply  to 
lights  on  pilot  vessels  are  much  the  same  as  Interna- 
tional Rules,  The  differences  are  that  the  red  light 
must  be  visible  at  a  distance  of  2  miles,  and  the  flare 
interval  is  not  to  exceed  15  minutes. 

LIGHTS  ON  VESSELS  AT  ANCHOR 

Under  both  International  and  Inland  Rules,  ships 
less  than  1 50  feet  in  length  at  anchor  show  an  all- 
around  white  Ifight  forward.  This  light  is  called  the 
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forward  anchor  light.  It  must  be  visible  for  at  least  2 
miles  in  international  waters  and  1  mile  in  inland 
waters.  Usually  the  forward  anchor  light  is  hoisted  to 
a  block  on  the  forestay  or  to  the  jackstaff. 

Under  both  rules,  a  vessel  150  feet  long  or  over 
carries  her  forward  anchor  light  at  least  20  feet 
above  the  hull.  A  similar  light  is  carried  aft,  not  less 
than  1 5  feet  lower  than  the  forward  light.  Both  lights 
must  be  visible  all  around  the  horizon  for  a  distance 
of  at  least  3  miles  according  to  International  Rules 
but  only  1  mile  under  Inland  Rules. 

Remember  that  the  range  light  must  be  15  feet 
higher  than  the  masthead  light,  but  the  after  anchor 
light  is  1 5  feet  lower  than  the  forward  one.  When  the 
anchor  lights  come  on,  all  running  lights  must  be 
tunned  off. 

International  Rules  provide  that  all  vessels,  when 
anchored,  must  display,  between  sunrise  and  sunset, 
a  black  ball  a  minimum  of  2  feet  in  diameter.  (See 
fig.  9-4).  It  is  shown  on  the  forward  part  of  the  ves- 
sel, where  it  can  be  seen  best. 

According  to  Pilot  Rules,  all  vessels  greater  than 
65  feet  in  length,  moored  or  anchored  in  a  fairway  or 
channel,  must  display  the  black  ball  prescribed 
under  International  Rules. 

LIGHTS  ON  TOWING  VESSELS 

Both  rules  state  that  a  towing  vessel  may  carry  a 
small  white  light  abaft  the  funnel  or  aftermast  for  the 
vessel  towed  to  steer  by,  but  such  light  must  not  be 
visible  forward  of  the  beam. 
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Figure  9-4.~Anchor  signal.        1 7.28.2 


*  International  Rules:  A  power-driven  vessel 
either  towing  or  pushing  another  vessel  must  display 
two  masthead  lights  in  a  vertical  line  not  less  than  6 
feet  apart.  If  she  is  towing  and  the  length  of  the  tow 
measured  from  the  stern  of  the  towing  vessel  to  the 
stern  of  the  last  vessel  towed  exceeds  600  feet,  she 
carries  a  third  light  at  least  6  feet  above  or  below  the 
other  two  lights.  Consequently,  when  you  see  three 
masthead  lights  in  international  waters,  you  are 
looking  at  a  ship  towing  astern,  with  her  tows  rang- 
ing more  than  600  feet. 

*  Inland  Rules:  Towing  lights  on  an  inland  vessel 
may  be  either  forward  or  aft.  If  forward,  they  are  20- 
point  lights  like  the  masthead  light.  If  aft,  they- are 
32-point  lights  like  the  range  light.  The  towing  lights 
are  only  3  feet  (instead  of  6  feet)  above  or  below 
each  other. 

Two  white  towing  lights  on  an  inland  vessel, 
either  forward  or  aft,  signify  that  the  tow  is  secured 
alongside  the  towing  vessel  or  is  being  pushed.  If  the 
vessel  is  carrying  her  towing  lights  forward  and  is 
pushing  one  or  more  vessels,  she  also  carries,  at  or 
near  her  stern,  two  amber  lights  in  a  vertical  line  not 
less  than  3  feet  apart.  They  must  be  12-point  lights 
showing  from  right  aft  to  6  points  on  either  '^ide  and 
visible  for  2  miles.  When  towing  astern,  regardless  of 
the  length  of  the  tow,  an  inland  towing  vessel  shows 
three  white  lights. 

NOT-UNDER-COMMAND  LIGHTS 

*  International  Rules:  The  term  "not  under  com- 
mand'' as  used  in  the  Rules  of  the  Road  refers  to 
ships  and  craft  which  are  physically  disabled  and  are 
therefore  unable  to  maneuver  in  acciordance  with 
the  rules.  Rule  4  says  a  ship  not  under  command  at 
night  must  show  two  red  lights,  one  over  the  other 
and  not  less  than  6  feet  apart,  where  they  may  be 
seen  best.  They  must  be  visible  all  around  the 
horizon  at  a  distance  of  at  least  2  miles.  During 
daylight  she  hoists  two  black  balls  or  shapes  at  least 


6  feet  apart.  If  she  is  a  power-driven  vessel,  she 
shows  the  not-under-command  lights  in  iieu  of  her 
masthead  light.  If  she  is  making  no  headway,  she 
shows  the  red  lights  and  stern  light  only;  if  making 
headway,  she  shows  her  side  lights  as  well.  The 
reason  for  this  procedure  is  obvious.  If  a  ship  is  not 
under  command,  it  is  urgent  that  nearby  ship^  know 
whether  she  is  making  headway,  and  if  so,  the 
direction  she  is  headed. 

*  Inland  Rules:  The  Inland  Rules  contain  no 
provision  for  not  under  command  lights  comparable 
to  rule  4  of  International  Rules.  A  ship  not  under 
command  in  inland  waters  shows  only  her  regular 
running  lights  at  night,  and  no  prescribed  signal  by 
daylight.  You  already  know  that  a  naval  vessel 
breaks  the  5  flag  when  she  is  not  under  command  in 
daylight.  But,  in  international  waters,  she  would 
hoist  two  black  balls  as  a  warning  to  any  merchant 
vessels  in  the  vicinity. 

OTHER  LIGHTS  AND  DISPLAYS 

The  Rules  of  the  Road  go  into  extensive  detail 
concerning  special  lights  and  displays  that  must  be 
shown  by  vessels  engaged  in  operations  restricting 
their  ability  to  get  out  of  the  way.  This  section 
describes  these  special  lights  and  displays. 

Fishing  Vessels 

In  international  waters,  fishing  vessels  not  en- 
gaged in  fishing  show  the  same  lights  or  shapes  as 
other  vessels  of  similar  length.  In  inland  waters,  fish- 
ing vessels  underway  but  not  engaged  in  fishing  and 
under  10  tons  gross  weight  are  not  required  to  show 
side  lights.  Instead,  they  may  have  a  green  and  a  red 
lantern  ready  to  show  on  the  appropriate  side  when 
in  the  vicinity  of  other  ships.  If  the  vessels  are  of  10 
gross  tons  or  more,  however,  they  must  show  .he 
same  lights  as  other  vessels. 

*  International  Rules:  The  lights  prescribed  for 
fishing  vessels  in  international  waters  must  be  visible 
at  a  distance  of  at  least  2  miles,  unless  otherwise  in- 
dicated. 

Vessels  that  are  engaged  in  trawling  carry  two 
lights  in  a  vertical  line,  one  over  the  other,  4  to  12 
feet  apart,  The  upper  light  is  an  all-around  green 
light;  the  lower  light  is  an  all-around  white  light. 
(See  fig.  9-5.)  These  vessels  may  also  carry  a  white 
20-point  light  abaft  the  aforementioned  all-around 
lights  visible  at  a  distance  of  5  miles.  These  vessels 
carry  colored  side  lights  and  a  stern  light  only  when 
they  are  making  way. 


QUARTERMASTER  3  &  2 


Vessels  engaged  in  fishing  with  nets  or  lines  ex- 
tending not  more  than  500  feet  (except  vessels  en- 
gaged in  trawling),  show  the  same  all-around  lights 
as  for  trawling,  except  that  the  upper  light  is  red. 
When  making  way,  these  vessels  display  sidelights 
and  a  stern  light. 

Fishing  vessels  (except  vessels  engaged  in 
trawling)  with  nets  or  lines  extending  greater  than 
500  feet  horizontally  carry,  in  addition  to  the  lights 
mentioned  in  the  previous  paragraph,  an  all-around 
white  light  in  the  direction  of  the  outlying  gear,  (See 
fig.  9-6.) 

By  day  fishing  vessels  indicate  their  occupation 
by  displaying  a  black  shape  consisting  of  two  cones 
with  their  points  together,  one  over  another  (fig.  9- 
7).  If  these  vessels  are  less  than  65  feet  in  length,  a 
basket  may  be  substituted  for  the  black  shape, 
pointed  upward,  in  the  direction  of  the  outlying 
gear. 

*  Inland  Rules:  All  fishing  vessels,  when  fishing 
with  any  kind  of  dragnets  or  lines,  must  exhibit  two 
lights,  one  red  and  one  white.  The  red  light  is  dis- 
played 6  to  1 2  feet  over  the  white  light.  The  horizon- 
tal distance  between  the  two  should  be  no  more  than 
10  feet.  (A  memory  aid  for  lights  on  fishing  vessels 
is:  **Red  over  white,  fishing  at  night.")  Both  lights 
a;e  all-around  lights.  The  red  light  must  be  visible 
for  a  distance  not  less  than  2  miles.  The  white  light 
must  be  visible  for  at  least  3  miles.  (See  fig.  9-8.) 

All  fishing  vessels,  during  the  day,  indicate  their 
occupation  to  approaching  vessels  by  displaying  a 
basket  where  it  can  be  seen  best.  If  an  anchored  fish* 


Figure  9-5 .-Fishing  vessel  engaged  in 
trawling-lnternational  Rules.      CI  1 2.50 
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ing  vessel  has  its  gear  out,  on  the  ^approach  of 
another  vessel,  it  must  display  the  basket  in  the 
direction  from  the  anchor  ball  toward  the  gear. 

Vessels  Engaged  In  Restricted  Operations 

In  this  section,  the  term  "restricted  operations" 
refers  to  vessels  engaged  in  laying  or  picking  up  sub- 
marine cable  or  navigation  aids,  vessels  engaged  in 
SUP.  ^ying,  vessels  replenishing  at  sea.  vessels  en- 
gaged in  launching  and  recovering  aircraft,  or  any 
other  vessels  engaged  in  operations  which,  by  na- 
ture, restricts  their  ability  to  get  out  of  the  way  of 
other  vessels. 

*  International  Rules:  When  vessels  engaged  in 
restricted  operations  are  unable,  because  of  the  na- 
ture of  their  work,  to  get  out  of  the  way  of  ap- 
proaching vessels,  they  must  display  three  vertical 
all-around  lights  not  less  than  6  feet  apart.  All  three 
lights  must  be  visible  for  at  least  2  miles.  The  top  and 
bottom  lights  are  red  and  the  middle  light  is  white. 
Figure  9-9  shows  these  lights  and  the  side  lights  that 
also  must  be  displayed. 

During  daytime,  these  vessels  carry  three  shapes. 
The  highest  and  lowest  are  red  global  shapes;  the 
middle  shape  is  a  white  diamond.  (See  fig.  9-10.) 
The  shapes  are  not  less  than  6  feet  apart,  and  are  2 
feet  in  diameter. 


Figure  9-6.-Fishing  vessels  with  nets  extended 
greater  than  500  feet-International  Rules 
C112.51 
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Figure  9-7.^Day  shape,  fishing 
vesseHnternational  Rules.       CI  12.52 


*  Inland  Rules:  The  following  descriptions  con- 
cern lights  and  shapes  for  vessels  engaged  in 
restricted  operations.  Unlike  International  Rules,  In- 
land Pilot  Rules  require  different  lights  and  shapes 
for  various  operations  included  in  the  general  term 
"restricted  operations.'' 

Vessels  towing  a  submerged  object:  Vessels  tow- 
ing a  submerged  object  at  night  are  required  to  show 


four  lights,  arraiiged  vertically.  3  to  h  feel  apart.  The 
upper  and  lower  lights  are  white:  th.^.'  two  middle 
lights  are  red.  AH  four  lights  must  be  visible  for  a 
distance  of  at  least  5  miles.  These  vesscl>  also  carrv 
side  lights  and  an  after  range  light.  (  See  T.g  9-1  i . ) 

During  the  day,  vessels  towing  a  submerged  ob- 
ject must  display  two  shapes,  one  above  the  other, 
not  less  than  6  feel  apart.  The  lower  shape  is  at  least 
10  feet  above  the  deckhouse.  The  shapes  are  in  the 
form  of  a  double  frustum  of  a  cone,  not  less  than  8 
inches  at  the  end.  They  should  be  4  feet  in  length. 
The  upper  shape  is  painted  in  alternate  horizontal 
stripes  of  black  and  white,  and  the  lower  shape  is 
red.  (See  fig.  9-12.) 

Vessels  made  fust  alongside  or  over  a  wreck:  At 
night,  vessels  made  fast  alongside  a  wreck,  or 
moored  over  a  wreck  that  is  on  the  bottom  or  partly 
submerged,  display  white  lights  from  the  bow  and 
the  s\'.ern,  not  less  than  6  feet  above  the  deck.  Addi- 
lionaHy,  these  vessels  must  show  two  vertically  ar- 
ranged red  lights,  3  to  6  feet  apart,  and  not  less  than 
1 5  feet  above  the  deck  (fig.  9-13). 

The  day  shapes  are  of  the  same  character  and 
dimensions  as  those  for  vessels  towing  submerged 
objects,  except  that  both  shapes  are  painted  red. 


Figure  9-8.--Fishing  vessel-Inland  Rules.  Figure  9-9 .-Vessel  engaged  in  underwater 

CI  12.54  operations-International  Rules.       CI  12.55 
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Figure  9- lO.^-Day  shapes,  underwater 
operations-International  Rules.       C 1 1 2.56 

Dredges  in  stationary  position:  At  night,  dredges 
held  in  position  by  moorings  or  spuds  display  a  white 
light  at  each  corner  at  least  6  feet  above  the  deck. 
They  also  show  two  red  lights  in  a  vertical  line  3  to  6 
feet  apart,  not  less  than  15  feet  above  the  deck.  (See 
fig.  9-14). 


Figure  9- 1 1  .-Vessel  with  submerged  tow-  Inland 
Rules.  C112,57 


During  the  day,  two  red  balls  arc  displavcd  in  a 
vertical  line  3  to  6  feet  apart  and  al  least  15  feet 
above  the  deckhouse  in  a  position  u  here  thev  can  be 
seen  best  from  all  directions. 

At  night,  vessels  moored  or  anchored  and  en- 
gaged in  laying  cables  or  pipe,  submarine  construc- 
tion, excavation,  mat  sinking,  bank  grading,  or  other 
bank  protection  operations,  display  three  red  lights 
in  a  vertical  line,  3  to  6  feet  apart.  The  lowest  light 


STRIPED 
BLACK  AND 


Figure  9- 1 2.-Day  shapes,  vessel  with  submerged 
tow-Inland  Rules.  C112.58 


must  be  at  least  15  feet  above  the  deck.  (See  fig.  9- 
15). 

During  the  day  these  vessels  show  two  balls  in  a 
vertical  line  at  least  15  feet  above  the  deck.  The 
upper  ball  is  painted  in  alternate  black  and  white 
stripes  and  the  lower  ball  is  painted  red. 

Vessels  Aground 

At  night,  under  International  Rules,  vessels 
under  150  feet  in  length,  when  they  go  aground, 
must  carry  on  the  bow  of  the  ship,  where  it  can  be 
seen  best,  a  white  light  in  a  lantern  that  is  visible  for 
at  least  2  miles.  They  must  also  carry,  in  a  vertical 
line  3  to  6  feet  apart,  two  all-around  red  lights, 
which  are  visible  for  at  least  2  miles. 

At  night,  vessels  1 50  feet  and  over,  when  they  go 
aground,  must  display  a  white  light  in  the  forepart  of 
the  vessel  at  least  20  feet  above  the  hull,  and  a  white 
light  near  the  stern  of  the  vessel  at  such  a  height  that 
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it  is  not  less  than  15  feet  lower  than  the  forware 
light.  (This  light  is  optional  on  vessels  less  than  150 
feel  in  length.)  The  two  red  lights  specified  for  ves- 
sels under  1 50  feet  are  also  required.  ( See  fig.  9-16). 

By  day.  vessels  aground  show  three  black  balls  in 
a  vertical  line  not  less  than  6  feet  apart. 


Figure  9- 1 3. -Vessel  made  fast  over  a 
wreck-Inland  Rules.       C 1 1 2.59 


Figure  9- 1 4.-Dredge  held  stationarv-Inland 
P.ules.       CI  12.60 
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Inland  Rules  do  not  provide  for  vessels  that  go 
aground.  Courts  have  ruled,  however,  that  vessels 
aground  in  inland  waters  should  display  anchor 
signals.  This  decision  means  that  during  the  night 
such  vessels  should  display  the  same  lights  as 
required  by  International  Rules  (with  the  exception 
of  the  red  lights).  During  the  day,  such  vessels  dis- 
play a  single  black  ball  where  it  can  be  seen  best  by 
other  vessels- 
Sailing  Vessels 

Both  International  and  Inland  Rules  provide  that 
sailing  vessels  underway  must  carry  red  and  green 
side  lights  and  musi  display  a  white  stern  light  as 
near  the  level  of  the  side  light  as  possible. 

Vessels  In  Tow  And  Ferryboats 

This  topic  describes  lights  and  shapes  for  barges 
and  canalboats  in  tow  in  international  and  inland 
waters.  Lights  and  shapes  for  ferryboats  are 
described  for  Inland  Rules  only.  International  Rules 
<io  not  provide  for  ferryboats. 

*  International  Rules:  Any  vessel  being  towed 
carries  side  lights.  They  carry  in  addition  a  white 
stern  light  visible  over  an  arc  of  135^  This  light  is 
visible  67  1  IT*  on  either  side  of  the  stern. 

*  Inland  Rules:  The  following  Inland  Rules  app'y 
to  ferryboats  and  to  barges  and  canalboats  on  both 
the  Atlantic  and  Pacific  coasts. 

Ferryboats:  Power-driven  ferryboats  navigating 
in  inland  waters,  except  those  waters  covered  in  Pilot 
Rules  for  the  Western  Rivers  md  Pilot  Rules  for  the 
Great  Lakes  and  Their  Connecting  and  Tributary 
Waters,  carry  the  range  lights  and  side  lights 
required  by  law  for  steam  vessels  navigating  in  those 
waters.  The  only  exception  is  the  double-end  fer- 
ryboat, which  is  required  to  carry  a  central  range  of 
white  lights,  showing  all  around  the  horizon,  placed 
at  equal  altitudes,  fore  and  aft.  The  side  Ifghts  for 
double-end  ferryboats  must  be  changed  each  time 
the  ferry  changes  direction.  Figure  9-17  shows  a 
double-end  ferryboat. 

Barges  and  canalboats-Atlantic  and  Pacific 
Coasts:  Barges,  canalboats,  and  other  nondescript 
vessels,  when  towed  astern  of  steam  vessels-as  in 
tandem  towing  (fig,  9- 1 8  )-carry  a  green  light  on  the 
starboard  side  and  a  red  light  on  the  port  side.  Each 
vessel  also  carries  a  white  stern  light,  except  that  the 
last  vessel  of  the  tow  carries  two  white  lights. 


Figure  9-I6.-Vessel  aground,  over  150  feet- 
International  Rules.       CI  12.6? 


When  two  or  more  barges,  canalboats,  or  other 
nondescript  vessels  are  towed  abreast,  side  lights  are 
carried  at  the  outer  sides  of  the  bows  of  the  vessels 
(fig.  9-19),  Each  of  the  outside  vessels  in  the  last  tier 
of  a  hawser  tow  must  carry  a  white  light  on  the  stern. 

A  barge  or  a  scow  that  is  towed  alongside  a  steam 
vessel  must,  if  the  deck,  deckhouse,  or  cargo  of  the 
towed  vessel  obscures  the  side  lights  of  the  steam 
vessel,  carry  the  proper  side  light  on  the  tow  to 
replace  the  hidden  side  light  of  the  towing  vessel. 

When  a  barge  or  canalboat  is  pushed  ahead  by 
the  steam  vessel,  side  lights  are  placed  on  the  bow»  If 
more  than  one  vessel  is  pushed  ahead,  the  side  lights 
are  placed  on  the  le:.id  vessel. 

The  same  'ights  for  barges  and  canalboats  are  ap- 
plicable on  uiost  inland  waters  along  the  Atlantic 
and  Pacific  coasts.  The  lights  in  some  harbors  and 
waterways  are  subject  to  changes  and  variations.  To 
find  these  changes  and  variations,  as  well  as  the 
lights  for  barges  and  canalboats  in  other  inland 
waters,  refer  to  CG  1 69. 


SPECIAL  RULES  FOR  NAVAL  VESSELS 

It  should  be  noted  that  many  naval  vessels, 
because  of  their  special  construction,  are  unable  to 
comply  strictly  with  the  rules  for  running  lights.  Ex- 
amples of  such  noncompliance  are: 
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Figure  9-17.-DoubIe'end  ferry.       CI  12.63 


The  horizontal  separation  of  the  white  Hghts  on 
destroyers  and  smaller  ships  is  frequently 
less  than  that  specified  in  the  rules; 

The  white  lights  on  aircraft  carriers  are  usually 
on  the  superstructure  and,  thus,  con- 
siderably off  the  centerline; 


The  towing  lights  on  certain  command  ships 
(CC2  type)  are  lower  than  required  by  the 
rules. 

The  lights  on  such  specially  constructed  \evsels 
must,  nevertheless  meet  the  requirements  of  the 
rules  as  nearly  x^s  possible. 

Naval  vessels  may  aSo  be  expected  to  show  cer- 
tain other  lights  not  mentioned  in  the  rules  (such  as 
speed  lights,  carrier  landing  lights,  and  colored 
recognition  lights)  or  during  darken  ship  exercises, 
they  may  show  no  lights  at  all.  These  departures 
from  the  Rules  of  the  Road  are  provided  for  by  U.S. 
laws  and  statutes. 


Minesweepers 

Minesweepers,  when  not  sweeping,  display  the 
same  lights  and  signals  as  other  vessels  of  equivalent 
length.  In  international  and  inland  waters, 
minesweepers  engaged  in  sweeping  (fig.  9-20)  dis- 
play the  following  lights: 

1 .  A  green  all-around  light  is  shown  from  the  fore 
masthead  before  passing  or  streaming  sweeps. 

2.  Next,  a  green  all-around  light  is  hoisted  at  the 
yardarm  on  the  side  (s)  on  which  it  is  dangerous  for 
other  vessels  to  pass. 

3.  In  addition  to  these  two  or  three  green  lights, 
minesweepers  carry  the  required  running  lights  for 
ships  of  their  class. 


INLAND  WATERS 


O  -  WHITE  ALL  AROUND  LIGHTS 
C>  —  WHITE  TOWING  LIGHTS 
0-  WHITE  STERN  LIGHTS 


Figure  9-1 8.-A  tow  in  tandem. 
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Additional  lights  are  displayed  by  minesweepers 
engaged  in  particular  types  of  sweeping.  These  lights 
are  described  in  ATP  1(A)  Volume  II. 

During  the  day,  minesweepers  substitute  black 
balls  (fig.  9-21 )  for  the  green  lights  they  display  at 
night.  Minesweepers  may  use  some  special  signals 
during  the  day.  These  signals  are  contained  in  ATP 
1(A),  Volume  II. 

Display  of  Distinctive  Lights  by  Submarines 

In  accordance  with  International  Rules  and  In- 
land Rules,  the  Secretary  of  the  Navy  has  authorized 
the  display  of  a  distinctive  light  by  U.S.  Navy  sub- 
marines in  international  waters  and  in  the  inland 
waters  of  the  United  States.  The  light  must  be  ex- 
hibited in  addition  to  the  presently  prescribed 
navigational  lights  for  submarines. 

The  normal  navigational  lights  of  submarines 
have  been  found  to  be  easily  mistaken  for  those  of 
small  vessels  when  in  fact  submarines  are  large  deep- 
draft  vessels  with  limited  maneuvering  charac- 
teristics while  they  are  on  the  surface. 

The  newly  authorized  light  is  expected  to 
promote  safety  at  sea  by  assisting  in  the  identifica- 
tion of  submarines-  United  States  submarines  may 
therefore  display  an  amber  colored  rotating  light 
producing  90  flashes  per  minute  visible  all  round  the 
horizon  at  a  distance  of  at  5east  3  miles,  the  light  to 
be  located  approximately  6  feet  above  the  masthead 
light. 


Figure  9-20.-Minesweeper  engaged  in  sweeping; 
at  night;  sweeps  streamed  on  both  sides.       1 1 2.64 


INLAND  WATERS 
IT 


2  MILE, 
12  POINT 
STERN 
LIGHTS 


Figure  9-1 9.-Canalboats  and  barges  abreast  in 
tiers.  C80.121 
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Figure  9-21. -Minesweeper-day  shape. 
112.65 


SOUND  SIGNALS  FOR  FOG 

A  power-driven  vessel  sounds  her  fog  signals  on 
the  whistle  or  siren;  sailing  vessels,  on  the  foghorn; 
and  vessels  in  tow,  on  the  whistle  or  foghorn.  When 
a  ''prolonged  blast"  is  mentioned  in  the  rules,  it 
means  a  blast  of  from  4  to  6  seconds'  duration.  A 
short  blast  is  for  about  1  second. 

A  power-driven  vessel  undeiway  in  a  fog  (or 
thick  weather  of  any  kind)  is  required  by  Interna- 
tional Rules  to  sound  a  prolonged  blast  at  2-minute 
intervals.  Inland  Rules  require  the  same  signal,  but 
at  1 -minute  intervals. 

In  inland  waters,  a  power-driven  vessel  underway 
in  fog  sounds  one  prolonged  blast  whether  she  is 
making  way  or  is  stopped  with  no  way  on  her,  Under 
International  I^ules,  a  power-driven  vessel  underway 
in  a  fog,  but  stopped  and  having  no  way  on  her, 
sounds  two  prolonged  blasts,  with  about  1  second 
between  them,  at  intervals  not  exceeding  2  minutes, 

Under  both  International  and  Inland  Rules,  a 
power-driven  vessel  towing  another  vessel  sounds 
one  prolonged  blast,  and  two  short  blasts  at  1- 
minute  intervals.  This  same  signal  is  sounded  in  in- 
ternational waters  by  a  vessel  not  under  command  in 
fog.  In  inland  waters  a  vessel  not  under  command  or 
unable  to  maneuver  in  fog  (except  a  power-driven 
vessel  towing)  cannot  signal  her  plight,  and  can  do 
nothing  but  sound  a  prolonged  blast  at  1 -minute  in- 
tervals. 

Under  Inland  Rules,  one  prolonged  blast,  fol- 


lowed by  two  short  ones,  is  the  signal  given  by  a  ves- 
sel being  towed  in  fog.  International  Rules  specify 
that  the  last  vessel  of  the  tow  must  give  one  pro- 
longed blast  followed  by  three  short  ones.  Under 
both  rules  the  signals  are  sounded  at  1 -minute  inter- 
vals. 

A  sailing  vessel  underway  in  fog  sounds  her 
foghorn  at  1 -minute  intervals  as  follows: 

1 .  On  the  starboard  tack,  one  blast. 

2.  On  the  port  tack,  two  blasts. 

3.  Wind  abaft  the  beam,  three  blasts. 

A  vessel  at  anchor  in  fog  (International  and  In- 
land) rings  her  bell  rapidly  for  about  5  seconds  at  in- 
tervals of  not  more  than  1  minute.  By  provisions  of 
International  Rules,  a  vessel  over  350  feet  in  length 
rings  a  bell  in  the  forward  part  of  the  vessel.  In  the 
after  part,  a  gong,  or  some  other  instrument  that 
cannot  be  confused  with  the  bell,  is  sounded.  The  in- 
strument is  sounded  for  about  5  seconds  at  intervals 
of  not  more  than  1  minute.  If  there  is  a  possibility  of 
collision,  the  vessel  at  anchor  may  sound  three  blasts 
(one  short,  one  prolonged,  and  one  short)  to  warn 
each  approaching  vessel  of  her  position. 

In  addition  to  the  signals  sounded  by  a  vessel  at 
anchor,  a  vessel  aground  in  international  waters 
gives  three  separate  and  distinct  strokes  on  the  bell 
immediately  before  and  after  the  anchored  signal. 
Inland  Rules  for  a  ship  aground  are  the  same  as 
those  for  an  anchored  ship. 

If  at  any  time  a  vessel  hears  a  fog  signal  forward 
(or  apparently  forward)  of  her  beam,  and  cannot 
ascertain  the  position  from  which  the  signal  is  com- 
ing, she  must  stop  her  engines  and  navigate  with  cau- 
tion until  she  is  sure  there  is  no  danger  of  collision. 

A  stopwatch  is  best  used  by  the  man  assigned  the 
duty  of  sounding  the  fog  signals.  He  should  be 
directed  to  vary  the  interval  between  signals 
frequently  in  case  another  vessel's  signals  are 
synchronized  with  his  own,  therefore,  each 
drowning  out  the  other's  signals. 

Table  9-1  should  be  helpful  in  learning  fog 
signals. 

STEERING  AND  SAILING  RULES 

Distinction  must  be  made  between  Inland  and  In- 
ternational Rules  in  whistle  signals  in  several  par- 
ticulars; but  first  of  all,  note  this  general  distinction 
between  the  two  types  of  signals: 

International  whistle  signals  are  signals  of  execu- 
tion. Inland  whistle  signals  are  signals  of  intention. 

Inasmuch  as  international  waters  are  not  so 
crowded  as  inland  waters,  it  was  not  considered 
necessary  to  make  International  Rules  whistle 
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Table  9- 1  .-Summary  of  Fog  Signals       69. 1  3 1 


International 

Situation 

Inland 

Signal 

-  -  ■ 

Maximum 
interval 

Signal 

IVfa  vimiim 

— 

2  min. 

Power-driven  or  steam  vessel  underway, 

— 

1  min. 

with  way  on. 

2  min. 

Power-driven  or  steam  vessel  underway, 

1  min. 

but  stopped,  no  way  on. 

1  min. 

1  min. 

X 

1  min. 

Vessel  at  anchor,  

X 

1  min. 

3X3 

1  min. 

X 

1  min. 

1  min. 

1  min. 

•  •  • 

1  min. 

1  min. 

•  • 

1  min. 

Vessel  laying  submarine  cable  or  naviga- 

1 min. 

tion  mark. 

1  min. 

1  min. 

Sailing  vessel: 

0 

1  min. 

0 

1  min. 

00 

1  min. 

0  0 

1  min. 

000 

1  min. 

0  0  0 

1  min. 

NOTES: 

3  represents  three  strokes  of  bell. 

X  represents  bell,  forward,  5  seconds,  vesselsover  350  feet,  when  anchored  in  international 

water,  soun(J  gong  aft  also. 
—  represents  a  prolonged  blast. 
.  represents  a  short  blast. 
t>  represents  a  blast. 
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signals  as  informative  as  Inland  Rules  signals.  Inter- 
national whistle  signals  which  are  signals  of  execu- 
tion are  given  below.  They  are  not  sounded  at  all  un- 
less and  until  the  ship  is  already  executing  the 
maneuver. 

One  short  blast:  I  am  altering  my  course  to  star- 
board. 

Two  short  blasts:  I  am  altering  my  course  to  port. 

Three  short  blasts:  My  engines  are  going  astern. 

The  close  quarters  and  heavy  traffic  in  inland 
waters  make  it  necessary  for  Inland  Rules  whistle 
signals  to  be  a  better  means  of  communication  than 
International  signals.  Meanings  of  the  Inland  Signals 
are  developed  as  this  discussion  progresses.  Re- 
member, however,  that  an  Inland  signal  is  a  signal  of 
intention  only.  The  ship  that  sounds  the  signal  does 
not  put  her  intention  into  execution  until  she 
receives  an  OK  from  the  other  vessel  by  the  return  of 
the  same  signal.  If  the  other  vessel  does  not  un- 
derstand the  signal,  or  considers  the  proposed 


maneuver  of  the  first  vessel  dangerous,  she  replies 
with  the  danger  signal-not  less  than  four  short,  rapid 
blasts.  (The  doubt  signal  for  international  waters 
consists  of  at  least  five  such  blasts.) 

Confusion  over  whistle  signals  for  meeting, 
crossing,  and  passing  situations  is  probably  responsi- 
ble for  more  collisions  than  any  other  phase  of  the 
Rules  of  the  Road.  Read  over  this  section  on  Steer- 
ing and  Sailing  Rules  until  you  clearly  understand 
the  distinction  between  International  and  Inland 
whistle  signals,  and  the  application  of  the  steering 
and  sailing  rules  to  various  traffic  situations. 
Although  all  the  Rules  of  the  Road  are  important, 
the  steering  and  sailing  rules  are  the  ones  most  es- 
sential to  knowto  avoid  collision.  Farwell's  Rules  of 
the  Nautical  Road  is  a  valuable  aid  in  interpreting  the 
rules.  Figure  9-22  illustrates  several  situations  that 
might  arise  when  two  vessels  approach  each  other. 
The  illustration  and  the  following  summary  should 
help  you  learn  steering  and  sailing  rules. 
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1 .  When  two  ships  meet  end-on,  or  nearly  so. 

each  ship  must  change  course  to  starboard 
so  as  to  pass  port-to-port.  In  international 
waters,  a  whistle  signal  is  sounded  only  if 
and  when  a  course  change  actually  is  made. 
In  inland  waters,  either  vessel  sounds  the 
whistle  signal,  and  it  is  to  be  answered  with 
one  by  the  other.  If  the  meeting  ships  are 
already  far  enough  off  each  other  to  pass 
clear  on  their  present  courses,  no  signal  is 
sounded  in  international  waters.  In  inland 
waters,  either  vessel  must  sound  one  short 
blast  if  intending  to  pass  port-to-port;  two 
short  blasts,  intending  to  pass  starboard-to- 
starboard.  The  signal  must  be  answered  by 
the  other  vessel. 

2.  When  two  steam  vessels  are  crossing  in  inter- 

national waters,  the  one  having  the  other  to 
starboard  must  keep  clear  by  the  best 
means  available,  but  should  cross  ahead 
only  when  risk  of  ccilision  does  not  exist  or 
when  in  extremis.  A  whistle  signal  is 
sounded  only  if  and  when  a  course  change 
is  made  or  the  engines  are  backed.  In  in- 
land waters,  under  the  Pilot  Rules,  the 
privileged  vessel  must  sound  one  blast  to 
show  her  intention  tc  maintain  her  course 
and  speed.  The  burdened  vessel  must  stand 
clear  by  passing  under  the  stern  of  the 
privileged  vessel. 

3.  A  sailing  vessel  always  has  the  right-of-way 

over  a  steam  vessel,  except  when  the  sailing 
vessel  IS  overtaking,  or  the  steam  vessel  is  a 
vessel  engaged  in  fishing,  or  the  vessels  are 
navigating  in  a  narrow  channel  in  which  the 
steam  vessel  must  remain. 

4.  Any  vessel  overtaking  another  must  keep 

clear.  In  international  waters,  a  vessel 
passing  another  ship  sounds  a  whistle  signal 
only  if  and  when  she  changes  course.  In  in- 
land waters,  whether  a  change  of  course  is 
made  or  not,  an  overtaking  vessel  must 
sound  one  short  blast  if  she  intends  to  pass 
to  starboard;  two,  if  she  intends  to  pass  to 
port.  She  must  not  pass  until  she  gets  an 
OK  from  the  vessel  being  overtaken,  by 
return  of  the  same  signal. 

5.  In  inland  waters  the  danger  signal  means 

either  ''I  don't  understand  your  intentions/' 
or  '*I  don't  think  what  you  intend  to  do  is 
safe,  and  am  about  to  signal  for  what  \  con- 
sider to  be  the  safer  procedure."  In  interna- 
tional waters  the  danger  signal  means  ''I  am 
in  doubt  as  to  whether  you  are  taking  suffi- 
cient action  to  avoid  collision." 


Figure  9-22.-Meeting,  crossing,  and  overtaking 
situations.  58.86 


WHO  MUST  KEEP  CLEAR 

The  rules  for  lights  are  designed  so  that  a  ship's 
display  at  night  will  tell  you  as  much  as  possible 
about  her.  Positioning  the  range  light  higher  than  the 
masthead  light,  for  instance,  frequently  lets  you 
know  the  direction  a  ship  is  heading  before  you  can 
recognize  her  side  lights.  If  the  after  anchor  light  is 
lower  than  the  forward  one,  you  are  able  to  distin- 
guish either  end  of  a^n  anchored  ship. 

The  same  rules  apply  to  the  sound  signals  for  fog. 
You  can  tell  from  the  sound  whether  the  ship  mak- 
ing the  signal  is  anchored  or  underway.  You  know 
when  she  has  a  tow.  In  international  waters,  a  certain 
signal  tells  you  when  a  ship  in  fog  is  not  under  com* 
mand. 

In  short,  these  sailing  and  steering  rules  are 
designed  mainly  to  help  one  ship  keep  clear  of 
another.  Now,  the  question  arises:  Which  of  two 
ships  in  sight  of  each  other  must  haul  off  to  let  the 
other  pass?  The  rules  that  govern  in  a  situation  like 
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this  are  most  important,  and  distinctions  between  In- 
ternational and  Inland  Rules  are  such  that  they  must 
be  very  clear  in  your  mind. 

RISK  OF  COLLISION 

Both  International  and  Inland  Rules  usually  talk 
about  a  situation  in  which  two  ships  are  approaching 
each  other  so  as  to  involve  risk  of  collision.  Natu- 
rally, no  maneuvering  is  required  by  ships  that  will 
pass  clear  by  merely  maintaining  their  present  cour- 
ses and  speeds.  But  when  the  courses  of  two  ships 
are  converging  so  a^  to  raise  the  possibility  of  a  colli- 
sion, one  or  the  other  must  take  some  positive  ac- 
tion, cither  by  altering  course,  or  by  slowing, 
stopping,  or  backing  her  engines.  The  rules  say: 
**Risk  of  collision  can,  when  circumstances  permit, 
be  ascertained  by  carefully  watching  the  compass 
bearing  of  an  approaching  vessel.  If  the  bearing  does 
not  appreciably  change,  such  risk  should  be  deemed 
to  exist." 

When  the  bearing  of  a  vessel  whose  course  is 
converging  with  yours  remains  constant,  she  is  on  a 
**^Collision  course."  In  such  a  situation,  one  vessel  or 
the  other  is  charged  by  the  rules  with  keeping  clear 
by  the  best  means  available. 

The  vessel  keeping  clear  is  referred  to  as  the 
**burdened  vessel."  The  other  vessel  must  maintain 
her  course  and  speed  until  risk  of  collision  no  longer 
exists.  She  is  said  to  have  the  right-of-way,  or  she 
may  be  called  the  privileged  vessel.  The  terms  '*bur- 
dened  vessel"  and  **privileged  vessel"  must  be  ap- 
plied in  a  strictly  limited  sense,  however,  because 
even  the  so-called  privileged  vessel  is  charged  with 
definite  responsibilities  from  which  she  may  depart 
only  in  situations  covered  by  the  General  Prudential 
Rule  or  the  Rule  of  Good  Seamanship. 

General  Prudential  Rule:  The  General  Prudential 
Rule  makes  it  impossible  for  a  privileged  vessel  to 
escape  responsibility  after  standing  into  a  recog- 
nized danger,  simply  because  her  skipper  was  deter- 
mined not  to  haul  off  when  he  had  the  right-of-way. 
International  Rule  No.  27  says:  "In  obeying  and  con- 
struing these  Rules  due  regard  shall  be  had  to  all 
dangers  of  navigation  and  collision,  and  to  any  spe- 
cial circumstances,  including  the  limitations  of  the 
craft  involved,  which  may  render  a  departure  from 
the  above  Rules  necessary  in  order  to  avoid  im- 
mediate danger." 

The  corresponding  Inland  Rule  27  deletes  the 
words  "including  the  limitations  of  the  craft  in- 
volved." 

Obviously,  a  vessel  may  depart  from  the  require- 
ments of  the  Rules  of  the  Road,  by  provisions  of  the 


General  Prudential  Rule,  only  when  an  immediate 
danger  exists,  which  requires  such  a  departure. 
When  such  a  danger  exists,  it  i,s  termed  "in  ex- 
tremis." Although  we  have  mentioned  the  failure  of 
a  privileged  vessel  to  heed  the  General  Prudential 
Rule,  in  some  conceivable  situations  a  burdened  ves- 
sel could  be  at  fault  in  the  same  manner. 

Rule  of  Good  Seamanship:  The  Rule  of  Good 
Seamanship  (Rule  29,  lidand  and  International) 
reads  a?  follows:  "Nothing  in  these  Rules  shall  ex- 
onerate any  vessel,  or  the  owner,  master  or  crew 
thereol",  from  the  consequences  of  any  neglect  to 
carry  lights  or  signals,  or  of  any  neglect  to  keep  a 
proper  look-out,  or  of  the  neglect  of  any  precaution 
which  may  be  required  by  the  ordinary  practice  of 
seamen,  or  by  the  special  circumstances  of  the 
case." 

The  Rule  of  Good  Seamanship  is  invoked  in  a 
situation  where  the  immediate  danger  is  not  as 
pressing  or  as  obvious  as  one  justifying  a  departure 
from  the  letter  of  the  rules  under  the  General  Pru- 
dential Rule.  A  good  example  is  a  tug,  with  a  couple 
of  tows  streamed  astern,  coming  down  with  a  strong 
current  from  aft  and  crossing  a  single  vessel  on  her 
starboard  bow.  The  literal  interpretation  of  the  rules 
says  that  the  tug  is  the  burdened  vessel  and  must 
keep  clear.  Let's  say  the  circumstances  are  such 
that,  in  order  to  do  so,  she  must  lie  to.  Any  good 
seaman  knows  that  if  the  tug  does  lie  to,  the  tows  will 
pile  up  on  her  stern.  The  Rule  of  Good  Seamanship 
says  she  doesn't  have  to  get  herself  in  a  situation  like 
that  just  to  let  the  other  vessel  have  the  right-of-way. 
Consequently,  she  can  request  permission  to  cross 
ahead,  by  appropriate  whistle  signal  as  described 
later. 

In  considering  the  General  Prudential  Rule  and 
the  Rule  of  Good  Seamanship,  it  must  be  borne  in 
mind  that  a  departure  from  the  Rules  of  the  Road  is 
permissible  only —  positively  only-when  the  im- 
mediate danger,  or  requirement  of  the  ordinary 
practice  of  seamen,  or  special  circumstance,  exists. 
Otherwise,  the  rules  must  be  adhered  to  strictly. 
Naturally,  only  the  OOD  or  conning  officer  of  the 
vessel  involved  may  decide  when  to  apply  the 
General  Prudential  Rule  or  the  Rule  of  Good 
Seamanship. 

MEETING  END-ON 

When  two  power-driven  vessels  meet  end-on,  or 
nearly  end-on,  so  as  to  involve  risk  of  collision,  each 
must  alter  her  course  to  starboard  so  they  will  pass 
each  other  port-to- port. 

Most  of  the  rules  describe  a  situation  wherein 
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one  vessel  or  the  other  must  keep  clear,  but  this 
meeting  end-on  situation  requires  both  vessels  to 
keep  clear.  The  rule  applies  only  when  the  ships  are 
so  nearly  stem-to-stem  as  to  see  each  other's  masts 
in  line  in  the  daytime,  or  both  of  the  other's  side 
lights  at  night.  If  they  are  far  enough  off  each  other 
to  pass  clear  without  changing  course,  then  each 
must  maintain  her  present  course  and  speed. 

Each  of  the  two  ships  so  meeting,  as  already 
stated,  must  alter  course  to  starboard  so  as  to  pass 
port-to-port.  In  inland  waters,  each  ship  sounds  one 
short  blast  to  indicate  her  intention  to  change  course 
to  starboard.  In  international  waters,  each  ship 
sounds  one  blast  when  she  changes  course  to  star- 
board. 

If  the  vessels  are  already  far  enough  to  port  or 
starboard  of  each  other  to  pass  clear  on  their  present 
courses,  they  must  stay  on  their  courses  and  pass 
clear.  Here,  an  important  distinction  must  be 
pointed  out  between  International  and  Inland  Rules. 
Because  no  course  change  is  involved,  no  signal  is 
made  in  international  waters.  Inland  Rules  require, 
however,  that  if  the  ships  are  to  pass  port-to-port,  re- 
gardless of  whether  a  course  change  is  made,  either 
ship  sounds  one  short  blast  to  signify  her  intention  to 
pass  port-to-port,  and  the  other  ship  answers  with 
one  short  blast  to  show  it  is  OK  with  her.  If  they  are 
going  to  pass  starboard-to-starbourd,  whether  a 
change  of  course  is  required,  either  ship  sounds  two 
short  blasts,  to  be  answered  with  two  short  blasts  by 
the  other. 

CROSSING 

In  taking  up  crossing  situations,  we  should  recall 
the  previously  mentioned  International  and  Inland 
Rule,  which  says,  in  substance,  that  when  a  power- 
driven  vessel  and  a  sailing  vessel  are  proceeding  in 
such  a  direction  as  to  involve  risk  of  collision,  the 
power-driven  vessel  must  keep  out  of  the  way  of  the 
sailing  vessel;  but  the  sailing  vessel  does  not  have  the 
right,  in  a  narrow  channel,  to  hamper  the  safe 
passage  of  a  steam  vessel  that  can  navigate  only  in- 
side the  cha  nnel.  Rule  24  (both  Rules)  modifies  this 
rule  somewhat  by  saying,  in  part:  '^Notwithstanding 
anything  contained  in  these  rules,  every  vessel  over- 
taking any  other  shall  keep  out  of  the  way  of  the 
overtaken  vessel.'' 

Rule  26  says  that  sailing  vessels  must  keep  out  of 
the  way  of  ships  fishing  with  nets,  lines,  or  trawls,  but 
that  fishing  vessels  may  not  obbLruct  channels  with 
their  gear. 

From  the  foregoing  interpretations,  it  is  clear 
that  in  any  situation  involving  a  power-driven  vessel 


and  a  sailing  vessel,  the  power-driven  vessel  must 
keep  out  of  the  way,  except  when- 

1 .  In  a  narrow  channel  and  the  sailing  vessel  can 

operate  outside  the  channel  but  the  power- 
driven  vessel  cannot. 

2.  The  sailing  vessel  is  overtaking  the  power- 

driven  vessel. 

3.  A  sailing  vessel  comes  upon  a  power-driven 

fishing  vessel. 
Rule  19,  both  Rules,  says:  *'When  two  power- 
driven  vessels  are  crossing,  so  as  to  involve  risk  of 
collision,  the  vessel  which  has  the  other  on  her  own 
starboard  side  shall  keep  out  of  the  way  of  the 
other." 

In  other  words,  the  ship  that  has  the  other  vessel 
to  starboard  is  the  burdened  vessel;  the  ship  that  has 
the  other  one  to  port  is  the  privileged  vessel.  A  bur- 
dened vessel  must  keep  out  of  the  way  by  the  best 
means  available.  The  privileged  vessel  must  main- 
tain her  present  course  and  speed  until  the  danger  is 
past. 

In  a  crossing  situation  in  international  waters,  a 
whistle  signal  is  made  by  either  vessel  only  if  and 
when  she  changes  course  or  backs  her  engines.  In- 
land Rules  for  whistle  signals  in  a  crossing  situation 
are  complicated  by  the  following  Pilot  Rule: 

**One  short  blast  of  the  whistle  signifies  intention 
to  direct  course  to  own  starboard,  except  when  two 
steam  vessels  are  approaching  each  other  at  right  an- 
gles or  obliquely,  when  it  signifies  intention  of  steam 
vessel  which  is  to  starboard  of  the  other  to  hold 
course  and  speed." 

The  privileged  vessel  in  a  crossing  situation  in  in- 
land waters,  then,  must  sound  a  short  blast  to  in- 
dicate she  intends  to  avail  herself  of  her  privilege  to 
maintain  her  course  and  speed.  You  can  see  how  im- 
portant it  is  to  recognize  such  a  situation.  Suppose 
the  ships  are  lined  up  so  that  one  vessel  thinks  it  is  a 
crossing  situation^but  the  other  ship  considers  it  a 
meeting  situation.  When  the  first  ship  (which  would 
be,  say,  the  privileged  vessel)  sounds  one  short  blast, 
she  intends  to  hold  her  present  course  and  pass 
ahead  of  the  other.  The  skipper  of  the  other  vessel, 
believing  it  to  be  a  meeting  situation,  takes  the  one 
short  blast  to  mean  an  intention  to  pass  port-to-port. 
A  collision  is  likely  to  result.  Remember:  It  is  not  an 
end-on  situation  unless  you  can  see  the  other  ship's 
masts  in  line,  or  both  her  side  lights,  and  you  must  be 
sure  as  well  that  your  keel  is  directly  in  line  with  the 
other  ship's  keel. 

The  Pilot  Rules  state  that  two  short  blasts  on  the 
whistle  mean  an  intention  to  direct  own  course  to 
port.  We  already  have  seen  that,  under  Inland  Rules, 
two  short  blasts  must  be  sounded  in  a  meeting  situa- 
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lion  where  two  vessels  will  pass  clear  starboard-to- 
starboard  without  a  change- of  course.  Pilot  Rules 
cannot  contradict  Inland  Rules,  thus  the  Inland  Rule 
prevails  in  a  meeting  situation.  Three  short  blasts, 
according  to  Pilot  Rules,  mean:  ''My  engines  are 
going  at  full  speed  astern."  This  particular  whistle 
signal,  sounded  in  inland  waters,  is  a  signal  of  execu- 
tion instead  of  intention. 

Assume  that  one  of  two  vessels  crossing  is 
backing  down.  Which  is  the  burdened  vessel?  Each 
vessel  has  the  other  one  either  to  port  or  to  star- 
board. In  a  situation  like  this,  the  courts  have  held 
that,  for  the  purpose  of  locating  the  burden  of  keep- 
ing clear,  the  vessel  going  astern  is  considered  to 
have  her  bow  where  her  stern  actually  is.  Then,  if  the 
other  ship  is  on  her  starboard  side,  facing  aft,  she 
herself  must  keep  clear. 

Under  the  Rule  of  Good  Seamanship,  you  read 
about  a  situation  in  inland  waters  where  a  burdened 
vessel  may  signal  to  the  privileged  vessel  in  order  to 
share  the  burden  of  keeping  clear.  The  instance 
cited  was  a  tug  towing  a  string  of  barges  in  a  follow- 
ing current  on  the  port  side  of  another  vessel.  In  this 
illustrative  case  the  single  vessel  sounds  one  short 
blast,  indicating  under  the  Pilot  Rules  an  intention  to 
maintain  her  right-of-way.  The  tug  answers  with  the 
danger  signal,  followed  by  two  short  blasts,  signify- 
ing an  intention  to  pass  starboard-to-starboard.  To 
let  the  tug  cross,  the  single  vessel  must  lie  to  or  alter 
her  course.  Before  the  final  maneuver,  the  single 
vessel  must  answer  with  two  short  blasts  after  she 
hears  the  tug's  two  short  blasts. 

As  a  matter  of  fact,  the  courts  have  held,  in  a 
similar  situation,  that  a  vessel  may  sound  the  signal 
that,  in  effect,  calls  for  a  shift  of  the  burden  of  keep- 
ing clear,  before  the  privileged  vessel  sounds  her 
original  signal. 

OVERTAKING 

Any  vessel,  including  a  sailing  vessel,  overtaking 
another  must  keep  clear  of  the  overtaken  vessel.  An 
overtaking  vessel  is  one  that  is  approaching  another 
vessel  from  any  direction  more  than  2  points  abaft 
her  beam.  When  in  doubt  whether  you  are  forward 
or  abaft  this  bearing,  you  must  assume  that  you  are 
overtaking,  and  keep  clear. 

In  an  overtaking  situation,  you  recall,  the  Inland 
and  International  Rules  have  significant  differences 
in  whistle  signals.  In  international  waters  a  vessel 
that  can  pass  another  without  a  change  of  course 
sounds  no  signal.  If  she  must  change  course,  she 
sounds  the  appropriate  signal  as  she  does  so.  She  is 
not  required  to  wait  for  an  answer. 


In  inland  waters,  however,  an  overtaking  vessel 
cannot  pass  another  ship  until  she  signals  on  which 
side  she  intends  to  pass-one  short  blast  if  passing  to 
starboard,  two  if  passing  to  port.  She  sounds  a  signal 
regardless  of  whether  she  must  change  course,  and 
she  may  not  pass  until  she  hears  an  OK,  by  a  repeat 
of  the  same  signal,  from  the  vessel  being  overtaken. 

If  the  ship  being  overtaken  considers  the 
proposed  maneuver  risky,  she  sounds  the  danger 
signal,  followed  by  the  signal  tor  what  she  considers 
the  ,safer  procedure.  Assume  that  the  overtaking  ves- 
sel sounds  one  short  blast,  signifying  an  intention  to 
pass  to  starboard.  The  ship  being  overtaken  vetoes 
this  by  ,sounding  the  danger  signal.  She  follows  with 
two  short  blasts,  meaning:  ''You  had  better  pass  me 
to  port,  instead,''  The  overtaking  vessel  replies  with 
two  blasts,  and  may  then  pass  the  other  to  port. 

RADAR  INFORMATION 

When  using  radar  information  as  an  aid  in 
navigation,  the  following  recommendations  should 
be  applied. 

1.  Assumptions  made  on  scanty  information 

may  be  dangerous  and  should  be  avoided. 

2.  A  vessel  navigating  with  the  aid  of  radar  in 

restricted  visibility  must  go  at  a  moderate 
speed.  Information  obtained  from  radar  is 
one  circumstance  to  consider  when  deter- 
mining moderate  speed,  hi  this  regard,  it 
must  be  pointed  out  that  small  vessels, 
icebergs,  and  similar  floating  objects  may 
not  be  detected  by  radar.  Fladar  indications 
of  one  or  more  vessels  in  the  vicinity  may 
mean  that  ''moderate  speed"  should  be 
slower  than  a  mariner  navigating  without 
radar  might  consider  moderate  in  the  cir- 
cumstances. 

3.  When  navigating  in  restricted  visibility,  and  a 

fog  signal  is  heard  forward  of  the  beam,  a 
ship's  radar  range  and  bearing  alone  do  not 
constitute  ascertainment  of  the  position  of 
the  other  vessel  sufficiently  to  relieve  a  ship 
of  her  duty  to  stop  her  engines  and  navigate 
with  caution. 

4.  When  action  has  been  taken  to  avoid  a  close 

quarters  situation,  it  is  essential  to  make 
sure  that  such  action  is  having  the  desired 
effect.  Alterations  of  course  or  speed  or 
both  are  circumstances  in  which  the 
mariner  must  be  guided  by  the  individual 
situation. 
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5.  Alteration  of  course  alone  may  be  the  most 

effective  action  to  avoid  close  quarters  if 
there  is  sufficient  sea  room,  if  it  is  made  in 
good  time,  if  it  is  substantial,  and  if  it  does 
not  result  in  a  close  quarters  situation  with 
other  vessels. 

6.  The  direction  of  an  alteration  of  course  is  a 

matter  in  which  the  mariner  must  be  guided 
by  the  applicable  circumstances.  An  altera- 
tion to  starboard,  particularly  when  vessels 
are  approaching  nearly  on  opposite  cour- 
ses, usually  is  preferable  to  an  alteration  to 
port. 

7.  An  alteration  of  speed,  either  alone  or  in  con- 

junction with  an  alteration  of  course, 
should  be  substantial,  so  that  other  vessels 
may  realize  that  you  have  taken  some  ac- 
tion. A  number  of  small  alterations  of  speed 
should  be  avoided. 

8.  If  a  close  quarters  situation  is  imminent,  the 

most  prudent  action  may  be  to  take  all  way 
off  the  vessel. 

CHANNELS,  BENDS,  AND  LEAVING  A  BERTH 

Both  Inland  Rules  and  International  Rules  say 
that  in  a  narrow  channel  every  steam  vessel  must, 
when  it  is  safe  and  practicable,  keep  to  the  side  of 
the  fairway  or  midchannel  lying  to  her  own  star- 
board. Inland  Rules  provide  that  a  steam  vessel  ap- 
proaching a  bend  in  a  channel,  if  she  is  unable  to  see 
for  at  least  1/2  mile  ahead,  must  sound  a  long  blast 
on  her  whistle,  which  must  be  answered  by  any  ap- 
proaching vessel  that  hears  it.  International  Rules 
are  the  same,  except  that  a  prolonged  blast  is 
sounded.  If  the  first  vessel  receives  no  answer,  she  is 
to  consider  the  channel  clear  ahead.  A  long  blast,  by 
custom^  is  of  at  least  8  to  12  seconds'  duration- 
longer  than  a  prolonged  blast. 

A  vessel  leaving  her  dock  or  berth  also  sounds  a 
long  blast  in  inland  waters.  Suppose  a  ship  backing 
out  into  a  fairway  encounters  a  crossing  situation 
with  another  coming  down  the  fairway.  Does  the 
court's  doctrine  of  changing  ends  to  fix  the  burden 
of  keeping  clear  apply?  Answer:  Apparently  not. 
The  courts  have  ruled  that  when  a  ship  is  leaving  her 
berth,  the  ordinary  sailing  rules  do  not  apply  until 
she  is  fujjy  in  sight.  If  she  becomes  involved  with 
another  ship,  both  ships  must  keep  clear. 


DISTRESS  SIGNALS 

Both  Inland  and  International  Rules  stipulate 
that  distress  signals  may  be  made  either  separately 
or  together.  There  is  no  basis  in  the  rules  for  the 
popular  notion  that  the  national  ensign,  hoisted  up- 
side down,  is  a  recognized  signal  of  distress.  No  man- 
of-war  would  ever  subject  the  colors  to  this  indigni- 
ty. But  if  you  should  see  a  private  craft  with  her  en- 
sign hoisted  upside  down,  she  probably  is  in  distress, 
and  you  should  go  to  her  assistance  without  delay. 

Distress  signals.  Inland  Rules,  are  as  follows: 

1.  In  the  daytime,  a  continuous  sounding  with 

any  fog-signal  apparatus,  or  firing  a  gun, 

2.  At  night-  a.  Flames  on  the  vessel,  as  from  a 

burning  tar  barrel  or  oil  barrel,  b.  A  con- 
tinuous sounding  with  any  fog-signal  ap- 
paratus, or  firing  a  gun. 

Distress  signals.  International  Rules,  are  as  fol- 
lows: 

1.  A  gun  or  other  explosive  signal  fired  at  inter- 

vals of  about  1  minute. 

2.  A  continuous  sounding  with  any  fog-signal 

apparatus. 

3.  Rockets  or  shells,  throwing  red  stars,  fired 

one  at  a  time  at  short  intervals. 

4.  The  signal  group  ...  ...  (SOS)  in  Morse 

code. 

5.  Radiotelephone  signal  *'Mayday." 

6.  The  international  signal  of  distress  indicated 

by  the  letters  NC. 

7.  The  distress  signal,  a  square  flag  having  above 

or  below  it  a  ball  or  anything  resembling  a 
ball. 

8.  Flames  on  the  vessel,  as  from  a  burning  tar 

barrel  or  oil  barrel. 

9.  A  rocket  parachute  flare  or  a  hand  flare 

showing  a  red  light. 

10,  A  smoke  signal  giving  off  a  volume  of 
orange-colored  smoke. 

11.  Slowly  and  repeatedly  raising  and  lowering 
arms  outstretched  to  each  side. 
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SPECIAL  SUBMARINE  SIGNALS 

The  following  signals,  although  not  part  of  the 
Rules  of  the  Road,  are  prescribed  for  submerged 
submarines  in  emergency  situations  involving  rising 
to  periscope  depth  or  surfacing. 

I.  A  yellow  smoke  bomb  fired  into  the  air  from 
a  submarine  indicates  the  submarine  is 
coming  to  periscope  depth  from  below 
periscope  depth.  Ships  should  clear  the  im- 


mediate   vicinity,    but    should    not  stop 
propellers. 

2.  A  red  smoke  bomb  fired  into  the  air  from  a 
submarine  is  a  signal  that  the  submarine  is 
in  serious  trouble  and  will  surface  im- 
mediately if  possible.  Smoke  bombs  of  any 
color,  fired  into  the  air  at  short  intervals, 
mean  that  the  submarine  requires 
assistance.  All  ships  in  the  vicinity  should 
stand  by  to  give  aid. 
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CHARTS 

A  chart  is  a  pictorial  representation  of  all  or  part 
of  the  navigable  waters  of  the  earth.  Before  going 
into  detail  concerning  information  on  charts,  you 
should  know  the  methods  of  projection  by  which  the 
curved  surface  of  the  earth's  sphere  is  transferred  to 
a  flat  plane.  Best  known  is  the  Mercator  system, 
devised  several  hundred  years  ago  by  a  Flemish 
geographer  whose  real  name  was  Gerhard  Kremer. 
Most  of  the  charts  you  will  use  are  Mercator  projec- 
tions. 

MERCATOR  PROJECTION 

If  you  cut  a  hollow  rubber  ball  in  half  and  try  to 
flatten  out  one  of  the  halves,  you  will  find  you  can- 
not do  so  without  tearing  or  stretching  the  rubber.  In 
fact,  no  section  of  the  hemisphere  will  lie  flat 
without  some  distortion.  Projection  of  the  curved 
surface  of  the  earth  onto  a  flat  plane  presents  the 
same  difficulty.  No  system  has  been  devised  for  such 
a  projection  that  preserves  the  true  proportions  of 
components  of  the  original  sphere.  The  surface  of  a 
cylinder,  however,  readily  opens  out  and  lies  flat 
without  distortion,  and  the  Mercator  system  of  pro- 
jection is  based  upon  this  phenomenon. 

The  discussion  that  follows  is  general.  Consult 
Dutton's  Navigation  and  Piloting  or  the  American 
Practical  Navigator,  H.O.  Pub.  No.  9  if  you  desire 
more  detailed  information. 

In  drawing  a  Mercator  projection,  the  first  detail 
is  to  project  the  meridians.  Assume  that  the  earth  is 
a  hollow,  transparent  glass  ball  with  a  powerful  light 
shining  in  its  center.  A  paper  cylinder  is  placed 
around  it,  tangent  to  it  at  the  equator,  as  shown  in 
figure  10-1.  Suppose  the  meridians  painted  on  the 
glass  ball  are  projected  onto  the  cylinder  as  vertical 
lines,  parallel  to  and  equidistant  from  one  another. 
(See  fig.  10-2.)  The  cylinder  now  has  the  meridians 
on  its  surface,  and  half  of  the  Mercator  projection  is 
complete. 

The  next  step  in  the  projection  process  is  to  draw 
the  parallels.  Spacing  of  the  parallels  is  derived 
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mathematically  to  agree  with  the  expansion  of  the 
longitude  scale.  Spacing  between  parallels  increases 
progressively  toward  the  poles  at  the  same  ratio  as 
the  expansion  of  the  space  between  meridians.  The 
meridians  and  parallels  are  at  right  angles  to  one 
another  resulting  in  a  projection  of  conformity.  Re- 
member, because  of  the  sphere-cylinder  relation- 
ship, the  north  and  south  poles  cannot  appear  at  all 
on  the  Mercator  projection. 

Now,  unroll  the  cylinder  and  look  at  the  projec- 
tion that  has  been  made  (fig.  10-3).  The  meridians 
are  parallel  to  and  equidistant  from  one  another. 
The  latitude  lines  are  parallel  to  one  another,  but 
they  gradually  draw  apart  as  they  become  farther 
north  and  south  of  the  equator.  Above  or  below  SO*' 
north  or  south  latitude  they  become  so  far  apart  that 
Mercator  projection  of  the  polar  regions  seldom  is 
used. 

Although  the  space  between  parallels  on  a  Mer- 
cator chart  increases  with  latitude,  the  distance 
represented  by  1**  of  latitude  is  always  the  same.  One 


Figure  1 0-1  .-Cylinder  tangent  to  the  earth  at  the 
equator.  45.422(69).! 
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Figure  1 0-2. -Projection  of  meridians  on  the 
cylinder,  45.422(69).2 

minute  of  latitude  is  considered  to  be  approximately 
1  nautical  mile. 

On  a  Mercator  projection,  however,  1°  of 
latitude  near  one  of  the  poles  appears  considerably 
longer  than  1°  of  latitude  near  the  equator.  It  fol- 
lows, then,  that  if  both  measurements  represent  the 
same  actual  distance,  that  distance  as  shown  in  high 
latitude  on  a  Mercator  chart  may  appear  distorted, 
but  actually  it  conforms  to  scale. 


Figure  10-3.-Meridians  and  parallels  on  a 
Mercator  projection.       45.422(65  ).2 

Figure  fO-4  shows  the  globe  with  actual  com- 
pi^rative  size  of  Greenland  to  the  United  States.  But 
on  the  Mercator  chart,  in  the  background,  Green- 
land appears  to  be  larger  than  the  United  States.  The 
reason  is,  at  high  latitudes  the  Mercator  chart  shows 
greater  exaggeration  of  area,  but  the  exaggeration  of 
area  does  conform  to  the  latitude  and  longitude 
scale.  Actually  the  United  States  is  a  good  deal 
larger  than  Greenland. 
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Direction  on  a  Mcrcator  Projection 


GREAT  CIRCLE  vSAlLlNG 


As  mentioned  before,  the  meridians  on  a  Merca- 
lor  chart  appear  as  straight  lines,  parallel  to  and 
equidistant  from  one  another.  You  know,  however, 
that  they  represent  imaginary  curved  lines,  not 
parallel  to  one  another  at  all,  but  converging  on  the 
poles. 

Appearance  of  meridians  on  a  Mercator  projec- 
tion as  parallel  straight  lines  is  one  of  the  most  valua> 
ble  features  of  this  type  of  projection,  making  \i 
possible  to  plot  a  course  as  a  straight  line  (called  a 
rhumb  line).  You  may  already  know  that  the  shor- 
test distance  between  two  points  on  a  sphere  ac- 
tually is  along  the  great  circle  connecting  them. 
Such  a  line  intersects  every  meridian  at  a  different 
angle.  A  great  circle,  with  the  exception  of  a  meridi- 
an or  the  equator,  is  a  Hne  of  continuously  changing 
direction,  along  which  it  would  be  generally  imprac- 
ticable to  steer  a  ship.  The  ship's  course  would  have 
to  be  changed  progressively  and  continuously  to  fol- 
low it. 

On  a  Mercator  projection,  though,  a  straight 
rhumb  ime  cuis  every  rrseridian  at  the  same  angle.  In 
other  words,  it  is  a  line  of  the  same  bearing 
throughout.  Although  it  does  not  represent  the  shor- 
test distance  between  the  points  it  connects,  this  fact 
is  not  important  unless  very  large  distances  are  in- 
volved. That  brings  up  the  subject  of  great  circle 
sailing,  which  is  done  from  charts  made  by 
gnomonic  projection. 

GNOMONIC  PROJECTION 

Details  of  gnomonic  projection  are  not  especially 
useful  to  surface  navigators,  and  therefore  are  of  lit- 
tle use  to  a  Quartermaster  3  or  2.  You  simply  need 
to  know  that  the  gnomonic  projection  preserves  the 
natural  curvature  of  the  meridians  and  parallels,  so 
you  see  them  as  though  you  v/ere  looking  directly  at 
a  point  on  the  surface  of  a  globe  of  the  earth.  If  the 
point  happens  to  be  one  of  the  poles,  then  the  paral- 
lels appear  as  a  series  of  concentric  circles,  and  the 
meridians  are  straight  Sines  radiating  away  from  the 
pole. 

Polar  charts  frequently  are  gnomonic  projections 
because,  as  you  already  learned,  Mercator  projec- 
tion of  the  polar  regions  seldom  is  used.  Chief  ad- 
vantage of  the  gnomonic  projection  is  in  determin- 
ing the  great  circle  track  (or  shortest  distance) 
between  two  widely  separated  points.  Gnomonic 
projections  utilized  for  this  purpose  are  called  great 
circle  charts.  Gnomonic  projections  cannot  be  used 
directly  for  navigation  because  they  s re  not  confor- 
mal  projections,  i.e.,  they  do  not  show  correct  angu- 
lar and  spatial  relationships. 
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Suppose  you  are  sailing  from  Valparaiso,  Chile, 
to  Sydney,  Australia-a  considerable  distance.  Time 
and  expense  can  be  saved  if  you  sail  by  the  shortest 
route.  The  shortest  distance  between  any  two  points 
on  the  earth  is  along  the  great  circle  passing  through 
the  points. 

On  a  gnomonic  projection,  a  great  circle  appears 
as  a  straight  line  (fig.  1 0-5).  Take  out  the  great  circle 
chart  of  the  South  Pacific,  and  connect  Valparaiso 
and  Sydney  by  a  straight  line.  This  line  is  the  great 
circle  track  between  those  points.  You  can't  steer 
along  this  track,  however,  because  it  is  a  line  of  con- 
tinuously changing  direction.  Instead,  you  transfer 
the  great  circle  course  from  the  small-scale  great  cir- 
cle chart  to  a  series  of  large-scale  Mercator  charts. 
Latitude  and  longitude  of  points  along  the  great  cir- 
cle course  are  located  on  the  Mercator  charts,  and 
are  connected  by  a  series  of  straight  rhumb  lines. 
The  rhumb  lines  indicate  the  courses  the  ship  ac- 
tually will  steer. 


Figure  10-5.-Rhumb  line  and  great  circle  course 
on  a  great  circle  chart.       65.1 1 8(69 )B 
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Figure  10-6.-Rhumb  line  and  great  circle  course 
on  a  Mercator  chart.       65. 1 1 8(69 )A 
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Great  circle  sailing  usually  is  performed  only 
over  a  large  area  For  short  distances,  a  rhumb  line 
and  great  circle  course  very  nearly  coincide.  Even 
for  long  distances,  the  course  actually  steered  is,  in 
general,  a  composite  of  both  tracks  (fig.  10-6), 
selected  to  avoid  high  latitudes  and  dangers  to 
navigation. 

MILITARY  GRID  REFERENCE  SYSTEM 

The  ability  to  read  and  interpret  grid  coordinates 
on  cha^'ts  is  becoming  increasingly  important  to 
Quartermasters.  Presently  a  number  of  grid  overlays 
and  grid  overprints  are  in  use.  The  system  with 
which  Quartermasters  are  most  concerned  is  called 
the  military  grid  reference  system.  The  primary  pur- 
pose of  this  system  is  to  p/implify  and  increase  the  ac- 
curacy of  reporting  in  military  operations  (shore 
bombardment,  target  designation,  etc.).  It  may  be 
used  for  other  purposes  when  designating  small 
areas  of  the  earth's  surface. 

The  coordinates  used  in  the  militafry  grid 
reference  system  are  derived  by  two  separate 
methods.  They  are  the  universal  transverse  Merca- 
tor  (UTM)  grid,  which  covers  all  the  earth's  surface 
between  latitudes  SO*'  S  and  80*^  N,  and  the  universal 
polar  stereographic  (UPS)  grid,  which  covers  the 
areas  from  SO*'  N  to  the  north  pole  and  from  80°  S  to 
the  south  polie.  From  the  foregoing  data,  it  is  readily 
apparent  that  th»^  vast  majority  of  the  earth's  surface 
falls  within  the  UTM  system;  consequently,  only  that 
system  is  taken  up  in  this  course. 

Universal  Transverse  Mercator  (UTM) 

In  the  transvei-se  Mercator  projection,  vertical 
and  horizontal  lines  are  projected  from  the  earth's 
surface  onto  a  cylinder  in  a  manner  similar  to  the 
method  described  earlier  for  use  in  the  Mercator 
projection.  The  principal  difference  is  that  the  trans- 
verse Mercator  projection  is  not  tangent  to  the  earth 
at  the  equator.  Instead,  it  is  tangent  to  the  earth 
along  the  great  circle  of  a  meridian,  at  right  angles  to 
the  equator.  In  this  system,  both  meridians  and 
parallels  appear  as  slightly  curved  lines.  The  rectan- 
gular UTM  grid  is  then  superimposed  upon  the  pro- 
jection. 

The  UTM  is  based  on  five  separate  spheroids 
that  are  corrected  mathematically  to  allow  for  the 
slightly  flattened  shape  of  the  earth.  When  pieced 
together,  the  spheroids  join  each  other  on  exact 
degrees  of  latitude  and  exact  even  degrees  of  lon- 
gitude. 

The  earth  is  divided  by  the  UTM  system  into 
areas  6**  east-west  and  8°  north-south.  East-west  divi- 


sions are  called  columns;  north-south  divisions  are 
called  rows.  Columns  arc  numbered  consecutively  1 
through  60°,  starting  at  the  180°  meridian  and 
proceeding  eastward.  Rows  are  lettered  C  through 
X,  starting  at  latitude  80°  S  and  proceeding  m  a 
northerly  direction  to  80°  N.  Letters  i  and  O  arc 
omitted  to  avoid  confusion  with  numerals  1  and  0. 
This  letter-number  combiiiation  is  called  grid  zone 
designation. 

The  grid  zone  designation  for  any  area  may  be 
determined  by  reading  right,  then  up  on  the  chart. 
Column  designation  2  and  row  designation  P,  for  e>;- 
ample,  produce  grid  zone  designation  2P.  (See  fig. 
10-7.) 

Each  grid  zone  designation  is  divided  into 
100,000-metcr  squares.  Squares  are  further  subdi- 
vided into  10,000-,  1000-,  and  finally  100-meter 
squares.  The  100,000-meter  squares  are  identified 
by  letters  only,  as  may  be  seen  in  figure  10-7. 
Columns  are  lettered  A  through  Z  (omitting  I  and 
O),  beginning  with  the  180**  meridian  and  proceed- 
ing along  the  equator.  Rows  are  lettered  A  through 
V  (again  omitting  I  and  O)  from  south  to  north. 

Divisions  smaller  than  the  100,000-meter  square 
are  indicated  by  numbers  only  and  are  always 
located  by  reading  right,  then  up  on  the  chart.  Thus, 
10,000-meter  square  65,  shown  as  a  shaded  area  in 
part  A  of  figure  10-8,  would  be  located  by  starting  in 
the  lower  left  corner,  reading  right  to  column  6  and 
up  to  row  5. 

For  further  subdivisions,  additional  numbers  in- 
dicate 1000-  and  100-meter  lines.  For  example, 
1000-meter  square  area  6957  would  be  located  by 
reading  right  (within  area  65)  to  69  and  up  to  57. 
The  100-meter  square  area  693578  would  be 
located  by  reading  right  to  693  ana  I'p  to  578. 

To  summarize,  the  numerical  reference  of  a 
point  may  be  expressed  to  the  desired  accuracy  as  in 
the  following  examples. 

52SCU  locating  a  point  within 

a  100,000-meter  square. 

52SCU65  locating  a  point  within 

a  lOjOOO-meter  square. 
52SCU6957   locating  a  point  within 

1000  meters. 
52SCU693578  locating  a  point  within 

100  meters. 

As  a  matter  of  practical  referencing,  both  the 
grid  zone  designation  and  the  100,000-meter  square 
may  be  omitted  because  the  position  to  v^hich 
reference  is  made  is  almost  always  known  within 
100,000  meters. 
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SCALE  OF  CHARTS 

The  scale  cf  a  chart  refers  to  a  measurement  of 
distance,  not  area.  A  chart  covering  a  relatively 
large  area  is  called  a  small-scale  chart  and  one 
covering  a  relatively  small  area  is  called  a  large-scale 
chart  Scales  may  vary  from  1:2,500  for  plans  to 
1:14,000,000  for  world  charts.  Normally,  the  major 
types  of  charts  fall  within  the  following  scales: 

L  Harbor  Charts-- 1:2,400  to  1:50,000 

2.  Coast  and  Approach  Charts- L  50,000  to 

L  100,000 

3.  Offshore    Coasting    Charts-l:  100,000  to 
1:600,000 

4.  Ocean  Sailing  Charts-1 :600,000  or  smaller 
The  size  of  the  area  portrayed  by  a  chart  varies 

extensively,  according  to  the  scale  of  the  chart.  (See 
fig.  10-9.)  The  larger  the  scale,  the  smaller  the  area 


 \  1  r- 

SMU^LL  SCALE  CHART 

Q 

LARGE 
 SHO\ 

SCALE 
H%  ONLY 

CHART 
THIS  /3 

BELOW) 

u 

.REA^ 

0 

I 

•OS*  102 

■L.  .  - 

4" 

04*30'  ' 

r  -  ■■  - 

1  

■ioa 

\ 

1 

L/! 
^ 

! 

(RGE  SCALE  CHA 

 1>  

<? 

0 

IC 

4*30'  1 

35'  IC 

6*3Cr  l( 

36"/ 

1             1  .1. 

Figure  10-9.-Sman-scale  and  large-scale  charts. 
65.123 


represented.  From  this  truism  it  follows  that  large- 
scale  charts  show  areas  in  greater  detail.  Many  fea- 
tures that  appear  on  a  large-scale  chart  do  not,  in 
fact,  show  up  at  all  on  a  small-scale  chart  of  the  same 
area. 

The  scale  to  which  a  chart  is  drawn  usually  ap- 
pears under  its  title  in  one  of  three  ways:  1  to  5,000, 
1:5,000  or  1/5,000.  These  figures  mean,  in  effect, 
that  an  actual  feature  is  5,000  times  as  large  as  its 
representation  on  the  chart.  Expressed  another  way, 
an  inch,  foot,  yard,  or  the  like,  on  the  chart  means 
5,000  identical  units  on  the  earth's  surface.  Thus, 
the  larger  the  figure  indicating  the  proportion  of  the 
scale,  the  smaller  the  scale  of  the  chart.  A  chart  with 
a  scale  of  1:5,000  is  on  a  much  larger  scale,  for  in- 
stance, than  one  whose  scale  is  1 :4,500,000. 
Another  way  of  expressing  scale,  called  the  numeri- 
cal scale,  is  in  inches  to  the  nautical  mile. 

You  must  exercise  greater  caution  when  working 
with  small-scale  charts  than  with  charts  on  a  larger 
scale.  A  small  error,  which  may  be  only  a  matter  of 
yards  on  a  large-scale  chart,  could  amount  to  miles 
on  a  chart  depicting  a  much  more  extensive  ar^a. 
When  navigating  the  approaches  to  land,  use  only 
charts  of  the  largest  scale. 

TYPES  OF  CHARTS 

Charts  used  in  the  Navy  may  be  prepared  by  the 
Naval  Oceanographic  Office,  the  Nati^  nal  Ocean 
Survey  (formerly  Coast  and  Geodetic  Survey),  the 
British  Admiralty,  or  by  other  agencies.  Whatever 
the  source,  however,  all  charts  used  by  the  Navy  are 
issued  by  the  Oceanographic  Office. 

Navigational  Charts 

A  navigational  chart  is  one  on  which  standard 
symbols;  figures,  and  abbreviations  give  information 
on  depth  of  water,  character  of  bottom  and  shore, 
location  of  navigational  aids,  and  other  information 
used  in  actual  navigation. 

General  sailing  charts  are  small-scale  charts 
showing  the  approaches  to  large  areas  of  the  coast. 
These  charts  show  offshore  soundings,  principal 
lights  and  outer  buoys,  and  any  natural  landmarks 
visible  at  a  considerable  distance.  The  scale  of 
general  sailing  charts  usually  is  from  1:600,000  and 
smaller. 

Coastal  charts  are  on  a  larger  scale.  They  are 
used  to  navigate  a  vessel  that  is  well  offshore  but 
whose  position  may  be  determined  by  prominent 
landmarks  and  lights,  outer, buoys,  or  soundings. 
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When  navigating  inside  outlying  reefs  or  shoals,  or 
well  offshore  in  large  bays  or  sizable  inland  water- 
ways, a  coastal  or  harbor  chart  may  be  used. 

Harbor  charts  are  on  scales  larger  than  1 :50,000. 
They  show  harbors  and  their  approaches  in  con- 
siderable detail. 

SOUNDINGS.-Scattered  all  over  the  watery 
area  of  any  navigational  chart  are  many  tiny  figures, 
each  number  representing  the  depth  of  water 
(usually  the  depth  of  mean  low  water)  in  that  par- 
ticular locality.  Depths  on  some  charts  are  given  in 
feet;  on  others,  in  fathoms.  A  notation  under  the  title 
of  the  chart  is  the  key;  for  example,  **Soundings  in 
feet  at  mean  low  water,"  or  "Soundings  in  fathoms 
at  .  .  .  Most  charts  also  contain  dotted  lines  called 
fathom  curves,  marking  the  limits  of  areas  of  certain 
depths.  On  the  chart  in  figure  10-10  you  can  see  a 
10-fathom  (60  feet)  curve  and  a  15-fathom  (90  feet) 
curve. 


Aids  to  Navigation 

Aids  to  navigation  are  indicated  on  a  chart  by  ap- 
propriate symbols,  as  shown  in  the  numerous 
graphics  comprising  figure  10-20  at  the  end  of  this 
chapter.  As  much  information  as  possible  is  printed 
in  standard  abbreviations  near  the  symbol.  For  in- 
stance, look  at  the  light  on  Castle  Hill,  on  the  west 
point  of  Newport  Neck  (fig.  10-10).  Printed  near  the 
.light  symbol  is  this  information:  Occ  R  4  sec  40  ft 
12M.  This  notation  means  the  light  is  red,  that  it  is 
occulting  (the  period  of  light  is  equal  to  or  greater 
than  the  period  of  darkness),  the  period  required  for 
the  light  to  go  through  a  complete  cycle  is  4  seconds, 
the  light  is  40  feet  above  mean  high  water,  and  is 
visible  for  1 2  miles.  By  ^'visible"  is  meant  visible  on  a 
clear,  dark  night. 

The  chart  symbol  for  a  buoy  is  a  diamond  shape. 
Notice  that  there  is  a  small  dot  near  every  buoy  sym- 


Figure  lO-'lO.-Part  of  N.O.  Chart  13058. 
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bol.  This  dot  represents  the  buoy's  exact  location. 
The  diamond  shape  itself  is  not  drawn  to  scale,  and 
may  be  set  down  considerably  off  the  buoy's  actual 
position. 

CHART  NUMBERS 

The  Naval  Oceanographic  Office  introduced  a 
new  cliart  numbering  system  which  became  effec- 
tive 1  March  1971.  The  system  provides  a  simple 
method  of  identifying  each  chart  by  number  which 
indicates,  in  general,  the  geographical  region  and 
scale  range  in  which  the  chart  falls.  Charts  are  num- 
bered with  one  to  five  digits,  as  shown  in  the  follow- 
ing lists. 


Number  of  Digits 

ONE(U9) 
TWO  (10-99) 
THREE 
(100-999) 
FOUR 
(5000-9999) 
FIVE 

( 11 000-99999) 


Natural  Scale 

No  scale  involved 
1:9,000,001  and  smaller 

1:2,000,001  to  1:9,000,000 

Nonnavigational  type 

1 :2,000,000  and  larger 


Under  the  new  system  a  new  prefix  (N.O.) 
representing  the  Naval  Oceanographic  Office  is  used 
with  one-,  two-,  three-,  four-,  or  five-digit  numbers. 
From  the  list  indicating  number  of  digits  and  as- 
sociated scale,  four  categories  of  charts  exist.  Each 
category  contains  clues  to  the  location  and  scale 
range  of  the  chart. 

The  first  category  contains  charts  with  one-digit 
number,  have  no  scale,  such  as  Nautical  Chart  Sym- 
bols and  Abbreviations  (N,0,  1 ),  National  Flags  and 
Ensigns  (N.O.  5),  International  Flags  and  Pennants 
with  Morse  Symbols  (N.O.  6). 

The  second  category  has  charts  with  two-  and 
three-digit  numbers  that  are  general  charts  based  on 
the  nine  ''ocean  basin*'  concept.  (See  fig.  10-11.) 
The  ocean  basins  of  the  world  are  as  follows: 


Basin 

Area 

1 

North  Atlantic 

2 

South  Atlantic 

3 

Mediterranean 

4 

Carribbean 

5 

North  Pacific  Ocean 

6 

South  Pacific  Ocean 

7 

Indian  Ocean 

8 

Artie  Ocean 

9 

Antarctica 

The  first  digit  in  the  category  denotes  the  ocean 
basin  which  the  chart  covers,  for  example,  chart 
N.O.  15  covers  the  North  Atlantic  Ocean  with  a 
scale  1:9,000,001  and  smaller.  Chart  N.O.  121 
covers  the  North  Atlantic  Ocean  (northern  sheet) 
with  a  scale  between  1:2,000,001  and  1:9,000,000. 
An  exception  to  the  scale  concept  is  the  scries  of 
position  plotting  sheets,  which  have  a  scale  larger 
than  1:2,000,000.  These  plotting  sheets  have  been 
included  in  the  three-digit  number  category  because 
they  cover  ocean  basins  of  360°  of  longitude.  Since 
the  Mediterranean  (basin  3),  the  Caribbean  (basin 
4),  and  the  Indian  Ocean  (basin  7),  for  example,  are 
small  in  size  an  exception  to  the  ocean  basin  concept 
exists.  There  is  no  chart  smaller  in  scale  than 
1:9,000,000  in  these  areas.  The  two-digit  numbers 
30  to  49  and  70  to  79  are  used  for  special  world 
charts  that  cannot  have  the  first  digit  indicating  an 
ocean  basin,  such  as  The  Magnetic  Inclination  or 
Dip  for  the  Year  1965  (N.O.  30),  Magnetic  Varia- 
tion Chart  of  the  World  for  the  Year  1965  (N.O. 
42),  and  the  Standard  Time  Zone  Chart  of  the 
World  (N.O.  76). 

The  third  category  consists  of  charts  with  four- 
digit  numbers,  that  are  nonnavigational.  They  are  a 
special-purpose  chart  series  such  as  chart  N.O. 
5006,  Chart  of  the  World,  Longitude  172"  W  to  15° 
E;  and  chart  N.O.  5090,  Maneuvering  Board, 
(Small,  in  pads  of  50). 

The  fourth  category  contains  charts  with  five- 
d^git  numbers.  Since  the  charts  in  this  category  have 
a  scale  range  of  1:2,000,000  and  larger,  the  "ocean 
basin''  concept  loses  significance.  So  another  system 
was  adopted  based  on  the  world  now  divided  into 
nine  regions,  listed  as  follows: 


Region 

1 
2 


4 
5 
6 
7 

8 
9 


General  Area 

United  States  and  Canada 

Central  and  South  America  and 
Antarcti  ca 

Western  Europe,  Iceland,  Green- 
land and  the  Arctic 

Scandinavia  Baltic  andU.S.S.R. 

West  Africa  and  the  Mediterranean 

Indian  Ocean 

Australia,  Indonesia  and  New 
Zealand 

Oceania 

East  Asia 
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Each  region  is  further  subdivided  into  numbered 
subregions.  The  subregions  divide  the  world  into  52 
geographical  areas  which  are  assigned  a  two-digit 
designator.  (See  figure  10-12.) 

The  five-digit  category  contains  all  of  the  large- 
scale  charts  of  the  world.  These  are  the  primary  nau- 
tical charts.  The  first  of  tne  five  digits  indicates  the 
region  in  which  the  chart  is  depicted,  the  '  cond 
digit  indicates  a  geographical  subregion  witnin  the 
region,  and  the  last  three  digits  identify  the  geo- 
graphical order  of  the  chart  within  the  subregion. 

There  are  exceptions  to  the  N.O.  numbering 
system  just  described,  such  as,  Bathymetric  (Bottom 
Contour)  and  Non-Submarine  Contact  Charts. 
These  charts,  at  a  scale  larger  than  1:2,000,000  do 
not  portray  portions  of  a  coastline,  but  chart  parts  of 
the  ocean  basins.  In  view  of  the  characteristics  of 
these  charts,  they  are  identified  with  an  alphabetical 
character  plus  four  digits:  The  letter  "B"  denoting 
bottom  contour  (BC)  charts  with  or  without  Loran- 
A;  the  letter  ''C"  for  bottom  contour  charts  with 
Loran-C  information;  the  letter  "N",  non-submarine 
contact  (NSC)  charts;  the  letter  ''M",  NSC  charts 
containing  Loran-C;  and  the  letter  "D",  BC  charts 
with  Omega  information.  The  first  two  digits  of  these 
chans  describe  a  longitude  band,  and  the  last  two 
digi  s  describe  the  latitude  ban^?. 

Combat  charts  :^lso  fall  ^vu?^in  the  five-character 
identifier.  However,  because  of  their  special  military 
use  some  deviation  was  made  to  distinguish  ihem 
from  regular  navigational  charts.  Their  five- 
character  identifier  consists  of  the  two  digits  indicat- 
ing the  region  and  subregion  in  which  the  chart  falls, 
the  third  character  is  a  letter,  and  the  final  two 
characters  are  digits  identifying  the  geographical 
sequence  of  the  chart. 

This  numbering  system  is  also  applicable  to  nau- 
tical charts  produced  by  the  National  Ocean  Survey 
(formerly  Coast  and  Geodetic  Survey)  and  charts  of 
foreign  governments  which  the  Naval  Oceano- 
graphic  Office  maintains  within  its  distribution 
system.  N.O.  numbers  are  assigned  to  these  charts  so 
that  they  may  be  filed  in  a  logical  sequence  with 
charts  produced  by  the  Naval  Oceanographic  Of- 
fice. 

CHARTS  ON  BOARD 

The  charts  your  ship  has  on  board  depend  on 
your  ship  type  (CVA,  DD,  LST,  etc.).  The  al- 
lowance of  charts  for  each  type  of  ship  is  prepared 
by  taking  into  consideration  its  probable  operating 
range  and  its  facilities  for  chart  storage.  For  each 
type  of  ship  assigned  to  units  of  the  Atlantic  or 
Pacific  Fleets,  you  will  find  the  minimum  chart  al- 
lowance listed  in  the  front  of  N.O.  Pub.  No.  l-PCL. 


Quantities  designated  are  basic  minimum  al- 
lowances. Your  ship  may  carry  additional  charts,  de- 
pending on  your  particular  area  of  operation  or  the 
type  or  fleet  commander's  instructions. 

NAUTICAL  CHART  AND  PUBLICATION 
CATALOGS 

Nautical  chart  and  publications  may  be  found  in- 
dexed in  one  of  the  below  listed  catalogs.  These 
catalogs  can  provide  additional  information  of  in- 
terest to  the  navigator  that  may  not  be  found  in  N.O. 
Pub  1-PCL- 

C dialog  No. 


N.O.  Pub  l-N 
INTRODUCrriON 
PART  I 


K:0.  Pub  i-N 
INTRODUCmON 
PART  II 


N.O.  Pub  l-N 
INTRODUCTION 
PART  in 


N.O.  Pub  l-N, 
REGION  1 


N.O.  Pub  l-N, 
REGION  2 


N.O.  Pub  l-N, 
REGION  3 


N.O.  Pub  l-N, 
REGI014  4 


N.O.  Pub  l-N, 
REGION  5 


Cjonsists  of  general  informa- 
lionon  Charts,  text  and/or 
graphics  on  limits  of 
regions  and  subregions, 
small-scale  charts  of  the 
worid,  bottom  contour,  great 
circle  sailing  and  polar 
charts,  air/ surface  dec- 
ironic  navigational  and  mis- 
cellaneous charts. 


Index  of  sheets  and  dia- 
grams, plotting  and  display 
charts,  tracking,  great 
circle  and  miscellaneous 
charts. 


Numerical  listing  of  unclas- 
sified charts  contained  in 
all  sections  of  the  catalog. 


United  States  and  Canada 


Central  and  South  America 
and  Antarctica 


Western  Europe,  Iceland, 
Greenland  and  the  Arctic 


Scandinavia,  Baltic  ond 
U.SwSR. 


West  Africa  and  the  Mediter- 
ranean 
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N.O.  Pub  I'N, 
REGION  6 


Indian  Ocean 


N  O  Pub  1-N. 
REGION  " 


N  O-  Pub  1-N, 
REGION  8 


N.O.  Pub  I'N 
REGION  9 


N.O.  Pub  1-P 


Australia,  Indonesia  and 
New  Zealand 


Oceania 


East  Asia 


Catalog  of  Publications 


Suppose  you  are  to  sail  from  Norfolk,  Va.,  to  Sao 
Luis  in  South  America.  For  general  planning  and  for 
sailing  the  open  sea  between  the  two  ports,  you 
would  refer  to  Introduction,  Part  I  to  locate  the  ap- 
propriate small-scale  charts.  Sailing  Directions  and 
Light  Lists.  From  Introduction,  Part  II  you  would 
find  any  charts  you  might  need  for  loran  navigation, 
and  your  position  plotting  sheets.  For  the  large-scale 
charts  needed  when  you  navigate  in  port,  channels, 
etc.,  you  would  refer  to  region  2, 

Additions  and  changes  to  the  catalogs  may  be 
obtained  from  the  Monthly  Information  Bulletins. 
These  bulletins  contain  a  listing  of  new  nautical 
publications  and  charts  and  their  limits,  new  edi- 
tions, dates,  prices,  cancellations,  and  withdrawals. 
All  Navy  ships  receive  a  copy  of  these  bulletins. 

The  Catalog  of  U.S.  Navy  Aeronautical  Charts 
and  Related  Publications,  Coast  and  Geodetic  Survey 
Catalog  of  Aeronautical  Charts  and  Related  Publica- 
tions, and  DOD  Catalog  of  Aeronautical  Charts  and 
Flight  Information  Publications  contain  index  plates 
and  listings  of  aeronautical  charts  and  publications 
and  indicate  the  latest  editions.  The  charts  are  used 
principally  for  aeronautical  navigation. 

Only  the  latest  editions  of  charts  are  issued.  Cor- 
rections are  made  on  all  nautical  charts  embodying 
the  necessary  changes  in  lighting,  buoyage,  and 
other  data  received  in  the  Oceanographic  Office  be- 
fore the  charts  are  issued.  The  Notice  to  Mariners 
number  and  the  date  through  which  a  chart  is  cor- 
rected are  stamped  in  a  convenient  place  at  the  bot- 
tom of  the  chart  at  the  time  of  issue.  (See  fig.  10- 
13,)  Corrections  affecting  charts  (after  the  stamped 
date)  are  published  in  the  weekly  Notice  to  Mariners, 
copies  of  which  may  be  obtained  from  the  Naval 
Oceanographic  Office,  Washington,  D.C.  20390. 


THIS  CHART  CORRECTED  by 
h4aval  Oceanographic  Distribution  Center 
(location) 

FOR  CORRECTIONS  REFERENCED  IN  HEAVY 
BLACK  TYPE  THROUGH  NOTICE  TO  AAARINERS 
No  (month/day)  (year) 

Corrections  referenced  in  regular  type  and 
temporary  corrections  have  NOT  been  applied 

(See  N,M.  pg.  IV.  paro.  b.) 


Figure  10>1  3,^The  Notice  to  Mariners  stamp. 
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PORTFOLIO  CHART  LIST 

The  Portfolio  Chart  List  (N.O.  Pub.  No.  NPCL) 
is  a  publication  furnished  by  the  Naval  Oceano- 
graphic Office  to  United  States  ships.  It  is  issued  in 
two  volumes;  one  for  the  Atlantic  and  one  for  the 
Pacific.  The  ocean  of  operation  determines  which 
volume  is  issued  to  a  particular  ship.  This  publica- 
tion contains  a  complete  list  of  charts,  by  portfolio, 
arranged  according  to  their  N.O.  numbers.  The 
basic  minimum  N.O.  charts  and  publication  al- 
lowance listed  for  active  vessels  assigned  to  the 
Pacific  or  Atlantic  Fleets  are  listed  in  Section  6 
labeled  For  Official  Use  Only.  Each  ship  may  carry 
additional  charts,  depending  on  the  particular  area 
of  operation,  or  according  to  instructions  from  type 
or  fleet  commanders. 

The  Portfolio  Chart  List  is  intended  as  a  guide  in 
selection  and  stowage  of  nautical  charts  aboard  ship, 
and  provides  a  ready  reference  to  the  grouping  by 
geographic  sequence  of  the  charts  in  the  various 
portfolios.  Most  of  the  necessary  information  con- 
cerning charts,  such  as  chart  number,  edition 
number  and  date,  and  title  required  by  a  mariner  in 
establishing  a  chart  correction  card  system,  is  in- 
cluded within  this  publication. 

OTHER  U  S,  AGENCY  CHARTS 

For  nautical  charts  produced  and  sold  by  Na- 
tional Ocean  Survey  and  loran  charts  produced  by 
U,S,  Air  Force,  reference  must  be  made  to  their 
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catalogs.  The  catalogs  may  be  issued  by  Naval 
O-^^anographic  Office  to  U.S.  Navy  and  other 
horized  users.  All  other  users  may  obtain  these 
catalogs  from  the  Director,  National  Ocean  Survey 
(N.O.A.A. ).  Washington  Science  Center,  Rockville, 
Md.  20852. 

For  nautical  charts  of  the  Great  Lakes,  reference 
should  be  made  to  the  U.S.  Lake  Survey  Catalog. 
This  catalog  may  be  issued  by  the  Naval  Oceano- 
graphic  Office  to  the  U.S.  Navy  and  other 
authorized  users.  All  other  users  may  obtain  this 
catalog  from  the  Naitional  Ocean  Survey 
(N.O.A.A.),  Lake  Survey  Center,  630  Federal 
Building  and  Courthouse,  Detroit,  Michigan  48226. 

COAST  PILOT  AND  SAILING  DIRECTIONS 

Similar  information  is  given  in  United  Stares 
Coast  Pilot  (C,  &  G.S.)  and  Sibling  Directions 
(Oceanographic  Office).  Whereas  Coast  Pilot  ap- 
plies to  the  United  States  and  its  possessions.  Sailing 
Directions  pertains  to  the  rest  of  the  world.  New 
volumes  are  issued  from  time  to  time.  Examples 
from  these  publications  are  shown  in  figures  10-14 


and  1045,  Typical  information  in  both  publications 
includes  appearance  of  coastline  (mountains,  land- 
marks, visible  foliage,  etc.);  navigational  aids  in 
general;  local  weather  conditions;  tides  and  cur- 
rents; local  rules  of  the  road,  if  any;  bridges-type 
and  clearance;  anchorage  facilities:  repair  facilities; 
availability  of  fuel  and  provisions;  transportation 
service  ashore;  and  local  industries. 

5n  addition  to  the  preceding  information.  Saiiinf^ 
Directions  offers  instructions  for  using  charts, 
descriptions  of  aids  to  navigation,  and,  in  appen- 
dices, tables  like  the  following:  list  of  principal  ports, 
with  particulars  (such  as  depth),  list  of  ports  with 
facilities  for  underwater  repairs,  and  meteorological 
tables. 

Note:  Under  a  new  concept  the  70  volumo  * 
existing  Sailing  Directions  are  beinj^  replaced  b\  43 
publicatioilb,  nainciy,  35  new  graphic  Sailing 
Directions  (Enroute)  and  eight  new  Sailing 
Directions  (Planning  Guide). 

Each  of  the  35  volumes  of  Sailing  Directions 
t^Enroute)  will  be  divided  into  numbered  sectors. 
For  example,  each  volume  of  the  Mediterranean 
Sailing  Directions  (Enroute)  will  be  divided  into  20 


THE  BAHAMA  ISLANDS 
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inhabited,  form  pftrt  of  a  dependency  of  Ja- 
maica (sec.  1-1)  with  the  seat  of  the  dependency 
government  at  Grand  Turk  (sec.  3CJ-25) . 

West  Caicos  Island  {2J°40'  A^.,  7^°^<9'  W.), 
on  the  western  end  of  Caicos  Bank,  is  miles 
long,  north  to  south,  and  attains  a  height  of  50 
feet.  The  ivestern  side  of  the  island  is  fringed 
by  a  steep-to  shorebank  that  extends  about  200 
yards  offshore.  Southwest  Point,  the  south- 
western extremity  of  the  island,  is  fronted  by 
a  shorebank  that  extends  about     mile  offshore. 

Caution  must  be  exercised  when  approaching 
AVest  C&icos  Island  at  night  or  in  thick  weather 
and  also  early  in  the  morning  when  the  island 
is  sometimes  enveloped  in  a  mist. 

Anchorage  can  be  taken  in  8  fathoms  about 
200  yards  westward  of  some  conspicuous  ruins 
on  the  middle  of  the  western  side  of  the  island. 
Anchorage  can  also  be  taken  in  5  or  6  fathoms 
in  Clearsand  Road  off  the  southern  side  of  West 
Caicos  Island.  Clearsand  Road  is  sheltered 
from  winds  northward  of  west  and  from  the 


Providenciales  Island,  5  miles  northeast- 
ward of  West  Caicos  Island,  lies  on  the  north- 
western side  of  Caicos  Bank.  Near  its  center 
this  island  is  280  feet  high.  South  Bluff,  the 
southwestern  extremity  of  the  island,  is  a  bold, 
white,  rocky  bluff.  From  South  Bluff  the  west- 
ern side  of  Providenciales  Island  trends  about 
7%  miles  irregularly  northward  to  the  northern 
end  of  the  island  and  forms  two  bays.  The 
southern  of  these  is  fronted  by  West  Reef,  and 
the  northern  is  fronted  by  a  shorebank  that  ex- 
tends less  than  1  mile  offshore.  Malcolm  Road 
is  an  anchorage  on  the  latter  shorebank. 

A  detached  bank,  with  depths  of  10  to  15 
fathoms,  has  been  reported  (1929)  to  lie  aboiit 
2%  miles  offshore  nearly  4  miles  south-south- 
westward  of  the  northern  extremity  of  Provi- 
denciales Island. 

The  northern  extremity  of  Providenciales 
Island  is  a  moderately  high,  peaked  hill,  sur- 
mounted by  a  pile  of  stones.  This  hill  falls  to 
a  low  point.  A  reef »  with  shoal  depths  close 


Figure  10-14  —Sample  taken  fiom  Sailing  Oireciions. 
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6.   DELAWAKK  PAY 


Tlu"  it'll  aiHi  «  ;il  «  h;!r\cs  «»n  ihe  ni>rtli«ist  sido  **f 

t!»'  tMiTnttut'  t.r  l?ijr  TiiJii»»»r  < 'nvk  haw  d»'i»th.s  of  nUnit 
VJ  f»iM  at  llit-ir  fjuvs.  AI»ovf  ht-nv  tht»  i  n'«*k  is  litile  U:^d 
»'X«  4*l.t  l»y  j>)«*}iMir»*  «  nift.  Si'vc'nil  n»pjiir  yards  nre  alnag 
t-n'ek.  tlh'  l;*.r;:est  nf  w  liirh  luiul  «»iit  boat*:  in»  tr» 
4H  fi^t  ill  Ii'iijnh.  r«»r  hull  iimi  rii^riue  ivimirs  AvailrUlf 
silpl»li«H  iiirlU(li»  >;as<»Iiiii-.  \v;jtcr.  ami  ic«». 

GIou^r^ter  Cily,  xlu"  I'ast  side  <»f  IMawarp  '^vpr 
s:{.r»  miles  nliovo  tlir  I>ela\van'  ('ai»'s.  is  the  site  «»f  lai'i^p 
luamifiirliiriiij;  plaiil^i.  The  \vatrrfn»nt  is  l.^i  miles  loiij; 
jiinl  thr  depths  at  iiu>r«t  of  I  lu»  wluines  ranjTc  fruiii  r»  to  If* 
f I) lit  thm'  an'  wharves  with  depths  of  :M}  fet't  or  niort» 
Jut  the  fait'S.  A  CwHst  Guard  lUse  is  aUuiit  iiiidwuy  uhm^; 
the  wiiterfroju  Tlie  <  iir'euf  vriiM-ify  Is  L'  )  '  I  'ls  off 
»,l"iir»»ster  <.''iiy. 

Ne>*t05»  Creek,  oil  the  east  side  of  Delaware  Hlver  W 
miles  jihove  the  (^ni>es.  fonnx  the  boundary  het«t*tMi 
(JlotireKter  City  and  Tamden.  Navijcatlun  is  blmkod  r)00 
yards  ahore  the  iiuMith  by  h>w  lixed  hridffeK.  The  cwek 
iins  <h»i»ths  «)f  fwt  or  im»re  betwc*<*ii  the  whanes  of  « 
sldiil>uildiii};  i>laut  on  euch  side. 

Camden,  New  Jersey,  on  the  ea>=t  hank  c»f  Delaware 
Kiver  80..%  miles  above  the  Delaware  Cai)es,  is  an  im- 
lM>rtant  imiiiiifarturinj;  and  sbiplmildinK  center  directly 
oi»|M*>?iLe  rbiUideli)hia,  with  whi*-h  its  industrial  and  shij»* 
ping  activities  are  <loJvIy  allied.  The  South  Jersey  port 
(%tiiiiiii.*«<i(m,  with  li*«£idM'iii^t'rH  at  Camden,  has  jurisdic- 
tion over  the  New   Jt-rtsey   iKirts  liordering  Delaware 


at  the  f:t(>'.  oTi  the  JM:iiu-ehani»Hl  side  of  the  island 

The  channel  l.tMw«-*«n  iVtty  Island  .md  the  N»*w  .?erM»> 
tiiMirilHr.d  has  a  «>fntri»nin{:  d<TMh  (►f  hImmii  IJ  fiM*t  fn^m 
r-;;;]  ?r»  t»iid.  :nid  is  used  priueii»ally  l»y  vess«*ls  hound  to  f»r 
from  (Vk  .er  liiver;  both  entraiiei*s  are  luiirke^i  by  ltu<>ys. 
The  niiin>iid  rridjre  r>vrr  the  northeastern  end  of  the 
channei  has  a  ba.sfule  span  with  a  elearan<-e  of  li:  feet: 
f*e<»  203.223,  rhupter  'J,  for  drawKp^n  rrffuUtionK 

Cooper  Kiver  empties  iiit(»  the  south  side  of  the  <  haunel 
bark  of  Ivtiy  Inland  ().♦>  mile  above  the  f*>uthwest  ei»- 
traiKV.  Till'  lower  iM»rt  of  the  river  farries*  a  sul»stantial 
traffic  in  jM'trolemn  pPKiiicts  and  sand  and  sr^vel,  aid 
<'rushiHl  rc»»'k.  In  Tuix*  V^''^).  the  n>ntn»llinj:  <Vi>th  was 
f*V^  fetH  in  Uie  drf«ii;<^l  i  hauUt*!  fn«u  the  witran<'e  to  the 
head  of  the  pn>Jert.  Tht*  ehannel  tiirouKh  the  flalji  at 
the  mouth  in  markeil  by  buoys. 

Four  drawbridi;eN  cross  tjio  river  betw'eea  the  mouth 
and  the  hnid  of  the  project-  Minimum  tiearan<'e  i«  4 
f<H*t,  at  the  tw'o  bridges  about  a  mile  alK>ve  the  nmuth: 
niinimuin  width  is  at  the  highway  bridpe  about  0.4  mile 
above  tbt*  mouth  where  the  swingM^an  has  r  wiilth  of  20 
feet  in  the  ea»t  draw-. 

The  mean  raiiKe  of  tide  is  r».l>  feet  in  the  entrance  to 
C<K>i*er  River.  The  p^rinciikal  wharvi^s  along  the  river 
have  depths  of  0  to  12  feet  alongside.  Two  marine  rail- 
waj'iS  are  just  in?lde  the  mouth  of  the  river.  The  railway 
on  the  east  bank  mw  haul  out  lK>at«  up  to  50  feet  in 
lenijth ;  storage  i'aii  bp  arranged  and  ga><(>line  and  fn>sh 


Figure  10-15.  -  Sanple  taken  fnom  Coast  Pilot,  Atlantic  Coast. 
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sectors,  A  portion  of  a  typical  table  of  contents  in- 
dicating only  the  subdivisions  for  Sector  1  is  illus- 
trated below: 


Each  of  the  eight  Sailing  Directions  (Planning 
Guide)  will  contain  five  chapters,  the  titles  of  which 
are  shown  in  the  following  list. 


Sailing  Directions  (Enroute) 


Sailing  Directions  (Planning  Guide) 


Table  of  Contents 


Chapter 


Info*  Povered 


SECTOR  1-West  Point  to  East  Point 
Oiart  Information  —  Index:  Gazetteer 
Coastal  Winds  &  Currents 
Outer  Dangers 
Coastal  Features 
Anchorages  (Coastal) 
Major  Ports 

—  Directions;  Landtnarks;  Navaids;  Depths; 

Limitations;  Restrictions;  Pilotage; 

Regulations;  Winds;  Tides;  Currents; 

Anchorages 


L  Countries 


2,  Ocean  Basin 
Environment 


3,  Danger  Areas 


Governments,  Regulations, 
Search  &  Rescue,  Communi- 


cations 


Oceanography,  Climatology 
Magnetic  Disturbances 


Operating  Areas,  Firing  Areas, 
Reference  Guide  to  Warnings 

-  NM  No,  1 

-  NEMEDRl,  DAP  AC 
Charts 
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(.hup!<  T 


i  Ocean  K'^uies 


5.  Navai  d  Sv  stem  s 


Route  Cliart  3^  Text. 
Traffic  Separation  Schemes 


El  ectioni  c  Navi  gat  ion 
Systems,  Systems  of  Lights 
&  Buoyage 


Ii  Dlarin  thvii  c  .'th  the-  planning  guide  and  the 
enroutc  pubhcations  of  the  saiHng  directions  for  the 
Mediterranean  Sea  area  will  be  issued  to  the  fleet 
during  June  1971.  Publication  of  all  of  the  remajning 
planning  guides  and  enroute  mailing  directions 
should  be  completed  prior  tc  1  Jaxuiaiy  1977. 

Coast  Pilot,  besides  its  standard  information  on 
United  States  ports  and  waterw  ays,  contains  descrip- 
tions of  ports  and  harbors;  pilot  information; 
quarantine  and  marine  hospital  information;  Coast 
Guard  stations;  radio  services;  distances  and 
bearings;  time  signals;  atmospheric  pressure,  tem- 
perature, and  wind  tables;  rules  of  the  road;  instruc- 
tions in  case  of  shipwreck;  and  general  harbor  regu- 
iaiions. 

LIGHT  LISTS 

Use  of  light  lists  as  a  navigational  aid  is  described 
in  chapter  8  of  this  book. 

The  Oceanographic  Office  publication  List  of 
Lights  contains  detailed  information  on  the  location 
and  characteristics  of  every  light  in  the  world  not 
located  in  the  United  States  or  possessions.  Brief 
descriptions  of  lighthouses  and  fog  signals  ane  in- 
cluded. List  of  Lights  is  published  in  seven  vo!i/mes, 
and  they  are  corrected  by  change  pages  as  necessa- 
ry. A  sample  page  from  a  current  issue  is  reproduced 
in  figure  1046. 

Information  on  lights  located  on  the  continental 
coasts  of  the  United  States  or  its  possessions,  or  in 
any  of  the  United  States  inland  waterways,  is 
promulgated  in  Ught  Lists  published  by  the  United 
States  Coast  Guard. 

AVIATION  CHARTS 

All  naval  air  stations,  facilities,  and  aircraft  ten- 
ders keep  a  permanent  file  of  one  set  of  aviation 
charts  and  publications  for  the  areas  in  which  their 
aircraft  may  be  called  upon  to  operate.  A  complete 
file  of  DOD  Aeronautical  Chart  Updating  Manual 
(CHUM),  DOD  Aeronautical  Chart  Bulletin,  and 


DOD  Aenmautical  Chart  Bulletin  Dii:t\st  must  be 
maintained  by  each  of  the  aforementioned  activities. 

The  CHUM  is  puh.i^hcd  monthly  and  the  latest 
edition  always  supersedes  that  of  the  previous 
month.  The  Aen)nautical  Chan  Bulletin  is  published 
monthly  and  should  be  accumulated  for  6  months 
until  they  arc  supersctied  by  tht:  DOD  Aeronauticdl 
Chart  Bulletin  Div^est. 

The  permiinenT  Hie  of  a-  -  'r.  -     •    •  ,)abL 
cation    -Tn:  -   ,    .  iirc«..^d  auc  k;,^pi  up  to  u^te  at  all 
u:]it::5.  leilecting  all  pertinent  changes  as  published 
in  the  CHUM.  The  same  general  principles  of  cor- 
rection apply  as  are  employed  in  nautical  charts. 

PILOT  CHARTS 

Pilot  charts,  prepared  by  the  Oceanographic  Of- 
fice, are  rather  curiously  named.  They  are  small- 
scale  charts  of  large  areas,  thus  they  are  of  little  use 
in  actual  piloting.  Nevertheless,  they  are  invaluable 
to  navigators.  They  present,  in  graphic  form,  a 
complete  review  of  the  hydrographic,  navigational, 
and  meteorological  situation  in  a  given  area.  In- 
cluded is  information  concerning  average  winds, 
tides,  currents,  and  barometer  readings;  frequency 
of  storms,  calms,  or  fog;  possifnility  of  the  presence 
of  irf;,  wrecks,  or  olht^r  dangers;  and  location  of 
ocean  station  vessels.  Lines  of  equal  magnetic  varia- 
tion are  given  for  each  full  degree  of  variation.  In- 
dicated also  are  the  shortest  and  safest  routes 
between  principal  ports. 

Pilot  Chart  of  the  North  Atlantic  Oceah  and  Pilot 
Chart  of  the  North  Pacific  Ocean  are  issued  monthly 
by  the  Oceanographic  Office.  Other  pilot  charts  are 
published  in  atlas  form  for  the  Northern  North  At- 
lantic Ocean,  the  South  Atlantic  Ocean  and  Central 
American  Waters,  and  for  the  South  Pacific  and  In- 
dian Oceans. 

MONTHLY  INFORMATION  BULLETIN 

The  Monthly  Information  Bulletin,  issued  by  the 
Oceanographic  Office,  is  aimed  chiefly  at  cor- 
rections to  the  index  catalogs  and  the  Portfolio  Chart 
List.  Its  main  object  is  to  advise  naval  ships,  branch 
Oceanographic  Offices,  and  other  activities  on  such 
matters  as  the  issue  of  new  charts,  new  plotting 
sheets,  and  other  publications,  cancellations  of  old 
issues,  and  new  editions  of  Sailing  Directions.  Spe- 
cial notices  also  appear  in  the  Bulletin. 

HANDLING  CHARTS 

Correcting,  stowing,  and  keeping  an  accurate  file 
on  charts  account  for  much  of  a  Quartermaster's 
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n  ffi 


Nori*  otid  loco 


SOUTH  PACIFIC  ISLANDS 


:  COOK  ISLANDS  (BR.); 
569S  'Mangaia  Island   

A  4568 ' 


'  -Raroton&a  Island: 
5700 1  — Beacon,  front  • 

A  456 1  i 


5700.  1 

K  4S63 


5710 

A  4552 


5720 

A  4554 


 Rear  980  yafd^  162' 

from  front , 


— Avarua  Harbor,  on  wfhaif, 
front. 


 Rear.  177"  from  front. 


I 


5730;  -Avatiu,  HO  yards  2S5' 

I       froir  pi^r  head. 
5740  j  —Aviation  Light,  on 
A  4564  radio  tnast. 


21  55 
157  58 


21  12  ' 
159  46 


21  12 
159  46 


21  12 
159  47 


F.  W 


F.  R 


FLW  

period  5*^ 


F.  R. 
F.  R 


5750  -Maioa,  Aitutaki . 
X  4570  I 


21  12 
159  49 


18  5=; 
159  48 


F.  C 
F.  W 


Cp.  FL  w.  (a . 

period  15* 


190 


170 


145 


5760 

Rakabanga  (Reirson  Island). 

10  03 

F.  W... 

23 

161  06 

PHOENIX  ISLANDS: 

5770 

-Canton  (Musick)  Island 

2  49 

Fl.  W  

28 

X  4784 

(U.S.),  S.  side  of 

171  43 

prr  iod  4* 

entrance  to  lagoon. 

fl.0.4\ec.3.6* 

Cp.  200 

5780 

-~N*'.  end  AVIATION 

2  46 

AH.  FL  W.,  C  

X  4  706 

LIGHT. 

171  44 

period  JO* 

5790 

—  Boat  Channel,  on  coral 

2  49 

Fl.  R  

X  4705 

bank. 

171  43 

period  4* 

fl.0,4\ec.3,6* 

SAMOA  ISLANDS: 

5300 

-Aunuu  Island,  N.  side  — 

14  17 

Fl.  W  

271 

X  45$B 

u. 

170  33 

period  3^ 

fl.O.J\ec.2.7« 

Cp.  900 

Radio  mastr  25 . 


Black  and  white  beacon 


15;  While  beacon   \  Visible  US' -213 ' . 

I  j  A  F.  R.  light  js  shown  from  the 

i  !      s-::r  -  jlnictutc. 


Black  lattice  tower  . 


Tubular  steel  structure; 
23 


White  cylindrical  stone 
tower:  26. 


TovwM:  40  . 


Wi'hite  house  on  concrete 
base. 


White  square  pyfaoiidal 
sttiictute;  24. 


Occasional. 


Ocrasional. 

A  G.  light  IS  shown  on  piet 
when  maii  steaner  is 
expected. 


Obscured  on  beanngs  less 

than  49". 
KeporicJ  xnsihlr  7  5  miles. 

Visible  2%' -159- 30'. 


Obscured  from  273*  to  2«3'. 


Obsc.  when  within  1  mile  of 
island  20" -35'. 

Visible  west  of  Cape 
M  at  at  u  la  over  the  land  wbeo 
outside  of  2  miles  from 
Tutttila  Island  up  to  a 
bearing  of  155'. 


Figure  10-16.  -Sarrple  from  Light  Lists.  69-34 
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diaty.  It  could  be  :;  fi  ;  time  job  on  a  ship  using  rmar  v 
charts. 

STOWING  CHARTS 

Within  the  portfoHo  system,  charts  arc  arranged 
and  numbered  in  a  geogiaphical  sequence  which 
provides  for  systematic  stowage  of  charts  aboard 
shap.  With  the  exception  of  Portfolios  WA  and  WP, 
the  remaining  52  portfolios  are  composed  of  charts 
at  a  scale  of  1:2,000,000  and  larger  To  establish  a 
logical  numbermg  system  within  the  geographical 
subregions  (portfolios)  a  worldwide  skelton  grid 
framework  of  coastal  charts  was  laid  out  at  a  scale  of 
1:250,000.  This  skelton  series  is  used  as  basic 
coverage  for  the  numbering  except  in  areas  where  a 
coordinated  series  at  about  this  scale  currently  ex- 
ists. An  example  of  an  exception  is  the  coast  of  Nor- 
way where  a  coordinated  series  of  1 :200.000  coastal 
charts  are  in  existence.  Within  each  region,  the  geo- 
graphical subregions  (portfolios)  are  numbered 
counterclockwise  around  the  continents,  and  within 
each  subregion  the  basic  { 1 :250,000  skelton)  series 
is  also  numbered  counterclockwise  around  the  con- 
tinents. The  skelton  coverage  is  assigned  generally 
every  twentieth  digit,  excepl  that  the  first  40  mtw^ 
bers  in  each  subregior?  jiire  reserved  for  smaller-scaie 
coverage.  Charts  with  scales  larger  than  the  skelton 
1 :250,000  coverage  are  assigned  one  of  the  1 9  num- 
bers following  the  number  assigned  to  the  skelton 
sheet  within  which  it  fails.  Thus,  the  last  three 
digits  of  a  five-digit  numbered  chart  identify  the 
chart  in  geographical  order  within  the  subregion 
or  portfolio,  with  many  numbers  left  unused  so 

that  charts  produced  in  the  future  may  be  placed 
within  this  same  geographical  order 

Arrangment  of  charts  within  a  portfolio  begsns 
with  the  smaller-scale  coverage  of  charts;  that  is  all 
charts  at  a  scale  smaller  than  1 :250,000  covering  the 
ponfolso  are  assigned  initially.  Therefore,  these  will 
be  the  first  chart  numbers  within  a  portfolio.  (The 
first  40  numbers,  000-039  are  used  for  this  purpose.) 
The  skelton  series  (1:250,000)  then  comes  into 
prominence  beginning  with  the  last  three  digits  of  a 
chart  numbered  040  and  continuing  with  060,  100, 
etc.  until  all  coverage  within  a  portfolio  area  is  in- 
cluded. Charts  at  scales  larger  than  1:250,000  are 
then  numbered  within  the  skelton  series  such  as  041, 
042,  061,  062,  081,  082,  101,  102,  etc.  Within  this 
scheme  it  is  readily  apparent  that  chart  numbers  will 
not  be  listed  in  a  strict  numerical  sense  of  using  all 
digits  as  provision  is  made  to  include  future  charts 
into  the  scheme  without  having  to  establish  a  suffix 
to  a  chart  number.  In  addition  to  charts  produced  or 


reproduced  by  Navu!  Oceanop.raphic  Office,  ihc  Na« 
tional  Ocean  Suivv-y  (formt^^ly  LSC  6:  OS),  and 
foreign  charts  stocked  within  the  Na\ai  Oecano- 
graphic  Distribution  System  arc  aIt,o  identified  with 
an  N.O.  number  so  that  all  charts  fall  within  the 
portfolio  format. 

Charts  must  be  stowed  in  an  orderly  manner  in 
the  compartments  or  drawers  specially  designed  for 
the  purpose.  They  should  always  be  laid  flat.  It  may 
be  necessary  to  fold  some  charts,  but  they  must 
never  be  rolled.  When  folding  is  necessary,  try  to  fol- 
low the  original  folds.  Special  precautions  must  be 
taken  to  prevent  curling  at  the  edges. 

It  is  a  good  idea  to  have  a  list  of  the  charts  con- 
laiiied  in  your  portfolios.  To  make  sure  you  still  have 
all  the  charts  on  the  list,  occasionally  check  the 
charts  in  the  portfolios  against  this  list. 

CORRECTING  CHARTS 

Oceanogr  phic  Office  publications  mentioned 
thus  far  arc  published  at  more  or  less  widely 
separated  intervals.  As  a  result,  provisions  must  be 
made  for  keeping  mariners  apprised  of  changes  m 
hydrograp^^ic  ^  ondi^iiotis  as  soon  as  possible  after 
they  occur 

The  principal  medium  for  distributing  cor- 
rections to  charts,  light  lists,  and  other  Oceano- 
graphic  publications  is  Notice  to  Mariners.  One  or 
more  copies  are  distributed  to  each  naval  vessel. 
Each  notice  is  divided  into  four  sections.  Duplicate 
pages  in  two  separate  sets  are  provided  m  section  IV. 
Pages  in  the  first  set,  which  are  printed  on  both 
sides,  should  remain  intact  to  form  a  permanent 

record  of  Notice  to  Mariners  for  future  reference. 
Pages  in  the  second  set  are  printed  on  only  one  side. 
These  pages  are  intended  to  be  detached  and  ap- 
pended to  the  pages  of  the  affected  publications. 

Supplements'  to  Coast  Pilots  and  looseleaf 
changes  to  Sailing  Directions,  issued  periodically, 
contain  all  the  corrections  from  Notice  to  Mariners 
and  other  sources  received  since  the  issue  date  of 
either  the  publication  itself  or  the  previous  supple- 
mentor  change. 

PROCEDURE  FOR  CHART  CORRECTION 

The  chart/publication  correction  record  card 
system  was  established  for  the  purposes  of  fulfilling 
the  requirements  of  the  U.S  Navy  Regulations  Arti- 
cles 075  l-2(b)  and  0930. 1(f);  for  conserving  the  use 
of  nautical  charts  and  publications,  and  for  reducing 
the  amount  of  the  chart  correction  work  aboard 
ship. 
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CHAKTS  AND  ri  BLICATIONS  AFFECTED  BY  PARA 

(;nAPns  in  this  notice  to  .mariners 

1.  rii;irt^  nfT»  ri<H. — Tl.v  fn] h t-cvinj:  Hsts  include  e^rrr  cliart  affected  by  this 
.\v<ri<c  t"  Ma :m;,.ts.  Cli.'ir*s  are  shown  in  both  lipnvv  and  rejjular  type  to 
.-^Ari-iH.iui  witii  rvf-tiial  X.M.  linrapnii'h*'.  ThKse  li^ts  are  intended  primarily 
for  mulatin;;  xlr  Chn rt/riil»Hcation  C»rrfclion  Record  Cards  (NCO  5C10/2). 

Cliariii  Afi'eclcd 


,0  VhAti  Nn. 

n  o.  or  (',  /,  tJ.  ii.  Chart  No. 

I'iU-a^aph  No. 

93540  

  H.O.  C2II  ,  .  . 

912. 

  U.i).  HO  IUV.194 

9(n. 

95165. 

-   .  II  (r  3256  

...  911- 

95261  

  H.O-  6150,  . 

...  910. 

909. 

95321-  

 H.O.  2417  

909. 

9700."i_  

.-_  907. 

97060  

  H.O-  2726.  . 

907. 

97062  

 H.O.  2190  

907. 

97140  

 H.O.  27:\4  

90S. 

97142  

 H.O.  5466.  

...  90S. 

97227  

  H.O.  52I7_  

90:r 

972G0_._._ 

 H.O.  .S.316  

904,90-'.. 

972GI  

 H.O.  2741  

90.">,  yOG. 

97261  

 H.O.  2741  

904. 

97267  

 H.O.  2254  

90.'». 

97268  

 H.O.  6089  

906. 

97320  

 H.O-  6392...  . 

900. 

97340  

 H.O.  6146  

900. 

97360  

 H.O.  6H7  

97412  

 H.O.  2305  

902. 

97440  

 H.O.  5302...  _ 

901. 

97460.  

 H.O.  .0303.  

._  899. 

97461  _ 

 H.O.  2338  

899. 

B0903  

 H.O.  BC903  

834. 

I 


10(907)71.  Area  h — J,\I».AN — Hon-ltu — KaM  coasi — .Sluo«ama  Ko  ap- 
pronch — Liphi  < liuiiRcd.— To  AU.  Up.  H.  G.  (2)  20  sec.  Si07  ft.  2 J  miles,  in 
as'^n.G' N.,  141'05.3'  B. 

(K.M.  6(191),  Tokyo,  71.) 
Charts:  X.O.  97062  (H.O.  2190),  S.O.  97060  (H.O.  2726),  X.O.  97005  (HO 
r»490). 

U.O.  Pub.  112,  No.  4930. 
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Each  chart  onboard  will  have  a  chart  correction 
card  on  file.  With  the  chart  correction  card  system, 
only  the  charts  in  current  use  in  tne  operating  area 
of  \our  ship  must  be  kept  up  to  date  at  all  times. 
Corrections  are  not  made  to  other  charts  until  the 
charts  are  needed.  If  a  diart  is  uncorrected,  a 
notation  is  made  on  the  card.  The  entry  gives  the 
notice  to  mariner's  number,  paragraph  number,  and 
page  number.  When  a  chart  is  corrected,  the  date 
and  the  initials  of  the  person  who  corrected  the 
chart  are  entered  in  the  prescribed  space  on  the 
card. 

Chan  Correction  List 

Near  the  front  of  every  Notice  to  Mariners  is  a 
chart  correction  list.  (See  fig.  10-17A).  Some  charts 
and  publications  are  referenced  in  heavy  black  type 
and  some  are  not.  The  charts  referenced  by  heavy 
black  type  are  those  charts  normally  required  to 
navigate  the  area  in  which  the  information  pertains. 
Corrections  to  these  charts  are  of  primary  concern 
because  they  are  important  to  safe  navigation.  On 
the  other  hand,  those  charts  and  publications  not 
referenced  in  heavy  black  typo  require  a  suitable  an- 
notation indicating  that  corrections  have  not  been 
entered,  and  that  such  charts  and  publications  are 
not  to  be  used  Tor  navigational  purposes  until  cor- 
rections are  made. 

Annotations  are  not  a  substitute  for  the  actual 
correction  of  charts  and  publications  when  they  are 
to  be  used  for  navigational  purposes.  Figure  10-178 
shows  a  correction  paragraph  from  a  Notice  to 
Mariners. 


Note, -The  heavy  black  type  designation  on 
charts  to  be  corrected  before  using  is  an  advoory 
service  only  and  in  no  way  relieves  users  of  the 
responsibility  for  correcting  ail  referenced  charts  be- 
fore they  are  used  for  navigation. 

Application  of  information  in  the  \\*rice  u? 
Mariners  is  the  respK>nsibiIity  of  the  user. 

Before  changing  any  chart  you  should  go  ihrough 
the  chart/pub  correction  record  (NAVOCEANO 
5610/2)  cards  (fig.  10-18)  and  remove  those  af- 
fected by  that  particular  notice.  After  withdrawing 
the  cards  corresponding  to  the  number  entered  on 
the  chart  correction  list,  you  are  ready  lo  enter  the 
necessary  data  on  the  cards.  Prepare  a  card  for  each 
chart/publication,  inserting  the  following  informa- 
tion: 

N.O.  Chart/Pub  Number  (e.g.,  N.O.  97060) 
Portfolio  (e.g.,  A97) 
Edition  No/Date  (e.g.,  1/Jan  1945) 
Classification  (e.g.,  ''U"  for  Unclassified) 
Price  ($1.70) 

Latest  Notice  to  Mariners  through  which  the 
chart  is  corrected  (e.g.,  25-1970  or  25/70) 

Title  of  Chart/Publication.  If  title  is  too  long, 
use  a  short,  abbreviated  descriptive  title. 

NOTE:  In  correcting  charts  which  have  accu- 
mulated numerous  corrections,  it  is  more 
practical  to  make  the  latest  correction  first 
and  work  backwards,  as  late  corrections 
may  cancel  or  alter  earlier  corrections. 

Upon  receipt  of  a  new  chart  and/or  a  new  edi- 
tion, a  new  card  should  be  made,  so  that  the  card 
will  show  only  those  corrections  ( including  tempora- 


N.O,  CHART/PUB.  NO. 

97060 

PORTFOLIO  NO. 

A97 

EDITION  HO.?DATE 

1/Jan  1945 

CLASS.lPRICE 

U  h.73 

CORRECTED  THRU  N.  TO  M.,  NO./YR.  OR  Pl'fi.  CHANCES 

25/70 

^'^""^  UHAKI  KO  TO  ISHlNOlrfvKI  \^.N 

'M/.RK  PARAGRAPH  WITH  ASTEfllSK  (*)  IF  APPLlCABLf 
CHART  OR  PLfB.  IS  DESIGNATED  IN  HCavY  BLaOK  TYPE 

APPLICABLE  NOTICE  TO  MARINER  PARAGRAPHS 


NO./ 

PARAGRAPH 
NUMBER* 

PAGE 
NO. 

CORRECTION 
MADE 

/ TR. 

PARAGRAPH 
NUMBER* 

PAGE 
NO. 

CORRECTION 
MADE 

NO/ 

PARAGRAPH 
NUMBER* 

PAGE 
NO. 

CORRECTION 
MADE 

D  A  Tt 

INITIAL 

D  A  r 

1    1  T  1  A  L 

t .  A  - 

907 

Chart/pub.  correction  record  nc*-n»\occ*no-'sio/8  mtv.  10.701  price  «»!  "t  »  100 


Figure  10-18.-Chart/Pub.  Correction  record 
(NAVOCEANO  5610/2).  69.36 
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ry  changes)  which  have  been  published  since  the 
date  to  which  the  chart  was  corrected  by  the  Naval 
Oceanographic  Office.  Temporary  changes  are  not 
incorporated  in  new  editions  of  charts  and  must  be 
carried  forward  from  old  editions.  Consult  the  first 
issue  of  the  month  in  the  Notice  to  Mariners  for  out- 
standing temporary  corrections.  At  the  end  of  each 
quarter  for  that  quarterly  period,  the  Naval  Oceano- 
graphic Office  will  include  in  the  Notice  to  Mariners 
a  *'Chart  Correction  List"  containing  all  effective 
Notice  to  Mariners  corrections  to  charts.  The  list  for 
Navy  Notice  to  Mariners  corrections  will  be 
published  annually.  These  lists  should  be  checked 
against  the  cards  to  assure  that  all  corrections  have 
been  entered. 

Chart/Publication  Correction  Record  Card 

The  card  is  designed  for  use  in  recording  all 
Notice  to  Mariners  corrections  affecting  charts  and 
publications  held  onboard.  With  this  record,  only 
the  charts  and  publications  of  the  operating  area 
need  to  be  corrected.  Charlie  and  publications  not 
immediately  required  may  be  updated  as  areas  of 
operations  change.  Holders  of  nautical  material 
must  ensure  that  a  card  record  is  maintained  for 
Notice  to  Mariners  corrections  to  all  charts  and 
publications  carried  aboard,  with  actual  corrections 
being  made  on  those  charts  and  publications  prior  to 
being  used  for  navigational  purposes.  When  the  cor- 
rection record  cards  are  established  for  the  charts 
and  publications.  The  following  procedures  should 
be  followed  in  maintaining  the  system. 

Where  corrections  have  been  made  aboard  ship 
since  the  chart  was  received,  the  Notice  to  Mariners 
number,  year  and  paragraph  number  should  be  en- 
tered on  the  card.  If  more  than  one  paragraph 
number  is  listed,  use  a  separate  line  for  each  para- 
graph number. 

Included  in  each  Notice  to  Mariners  is  a  listing  of 
charts  temporarily  affected  by  information  in  the 
specific  Notice  to  Mariners.  These  temporary 
changes  show  chart  and  paragraph  numbers  which 
will  be  made  to  the  correction  record  card  in  pencil. 
A  summary  of  all  outstanding  temporary  changes  is 
published  quarterly  In  the  Notice  to  Mariners.  After 
all  entries  have  been  made  on  the  cards,  the  applica- 
ble corrections  from  Notice  to  Mariners  should  be 
plotted  on  those  charts  which  are  in  active  use.  En- 
tries are  to  be  made  on  the  corresponding  correction 
cards  to  show  the  date  of  the  person  who  made  the 
correction.  The  commanding  officer  of  the  ship  Vvill 
determine  which  charts  are  to  be  kept  corrected  to 
date. 


Chart  Q^rrection  Techniques 

After  a  littie  practice  on  obsolete  charts,  cor- 
rections to  printed  information  on  nautical  charts 
can  be  made  neatly  and  quickly.  These  corrections 
become  a  permanent  part  of  the  chart  and  may  in- 
volve the  safety  of  the  ship,  therefore,  they  must  be 
made  in  ink  so  they  will  not  be  accidently  erased 
when  cleaning  the  chart  after  use.  The  only  instru- 
ments necessary  to  correct  charts  are  several  high 
quality  ballpoint  pens  or  central  feed  technical  foun- 
tain pens,  a  variety  of  stick  or  pencil-type  erasers, 
and  an  erasing  shield. 

PVequently,  the  first  step  in  correcting  a  chart  is 
to  erase  that  part  of  the  charted  information  that  will 
be  changed.  To  erase  an  inked  line,  rest  the  chart  on 
a  smooth  surface.  The  top  of  a  chart  table  is  well 
suited  for  this,  but  if  an  improvised  surface  is 
needed,  place  the  areas  to  be  erased  over  a  large 
smooth  hard  surface.  Erase  in  a  back  and  forth  mo- 
tion with  an  abrasive  eraser.  This  will  remove  most 
of  the  ink.  To  preserve  the  quality  of  the  paper's  sur- 
face, remove  the  remainder  of  the  ink  with  a 
nonabrasive  eraser.  Most  typewriter  erasers  are  very 
abrasive  and  general  erasers  are  mildly  abrasive.  A 
sharp  penknife  or  razor  blade  used  to  erase  can  be  a 
valuable  tool  in  the  hands  of  an  experienced 
draftsman,  but  poor  handling  of  a  knife  can  quickly 
ruin  a  chart.  Rubbing  of  an  erased  surface  with  an 
ivory  or  bone  burnishing  tool,  or  even  the  thumb 
nail,  may  improve  its  inking  qualities.  The  ink  from  a 
conventional  lettering  or  drafting  pen  tends  to 
feather  to  a  degree  depending  on  the  condition  of 
the  erased  surface.  Normally,  a  ballpoint  pen  with  a 
fine  point  feathers  less  and  eliminates  the  possibility 
of  ink  smears.  Another  advantage  of  the  ballpoint  is 
the  variety  of  colored  inks  available.  Although  black 
is  the  principle  color  used  in  chart  correction  work, 
other  colors  such  as  green,  purple,  magenta,  or  blue 
may  be  occasionally  needed. 

All  heavy  type  referenced  on  charts  are  to  be 
corrected  in  ink.  Tf^mporary  corrections  affecting 
aids  to  navigatiori  are  to  be  made  in  pencil.  For  those 
referenced  charts  that  are  not  shown  in  heavy  type, 
it  is  suggested  that  suitable  annotations  be  made  to 
the  charts  and  publications  affected.  This  is  espe- 
cially applicable  to  those  mariners  engaged  in  spe- 
cialized operations. 

The  amount  and  character  of  information  to  be 
inserted  on  a  chart  is  to  be  in  accordance  with  that 
already  printed  on  such  charts.  For  example: 
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*  On  the  coast  charts,  full  particulars  of  lights 

and  fog  signals  are  to  be  inserted  where 
possible,  omitting  minor  details  of  lights 
and  fog  signals  of  harbors-  However,  inner 
harbor  buoys  and  beacons  are  not  to  be  in- 
serted. 

*  On  charts  of  smaller  scale  than  coast  charts, 

insert  only  the  outer  buoys.  Lights  and  fog 
signals  of  harbors  are  not  to  be  inserted, 
and  particulars  of  other  lights  and  fog 
signals  are  to  be  lessened  as  the  scale  of  the 
chart  decreases,  omitting  details  in  the  fol- 
lowing order. 

(1)  For  lights: 

Height,  Period,  Number  in  Group,  Al>- 
bicvitttions  for  Visibility  and  Miles 

a.  Gp  Fl  R(3)  10  sec  85  Ft  lOM 

b.  Gp  Fl  R(3)  10  sec  lOM 

c.  Gp  Fl  R(3)  iOM 

d.  Gp  Fl  R  lOM 

e.  Gp  Fl  R  lOM 

(2)  Fog  signals,  thus: 

a.  Fog  Siren 

b,  (F.S.) 

*  On  ocean  charts,  only  lights  visible  15  miles  or 

more  are  to  be  inserted,  unless  otherwise 
stated  on  the  chart,  and  then  only  their 
characteristics,  color,  and  visibility,  thus: 

Alt  Gp  16         Occ  R  18         F  15 

No  period  is  to  be  inserted  against  a  light  buoy, 
thus: 

FL,  FL  R,  FL  G,  etc. 

Corrections  in  writing  should  be  kept  as  much  as 
possible  clear  of  the  water,  unless  the  objects 
referred  to  are  on  the  water. 

When  inserting  written  corrections,  care  must  be 
taken  not  to  obliterate  any  of  the  other  information 
already  on  the  chart. 

When  ^'notes''  are  to  be  inserted  (such  as  cau- 
tionary, tidal,  etc.)  they  should  be  written  in  a  con- 
venient but  conspicuous  place,  where  they  will  not 
interfere  with  any  other  details. 

The  year  and  number  of  every  Notice  to  Marines 
from  which  corrections  have  been  made  are  to  be 
entered  in  ink  at  the  lower  left-hand  corner  of  the 
charts,  thus:  *'1968-6,  9,  18."  Temporary  changes 
should  be  made  in  pencil. 


Charts  Under  Red  Lights 

Red  has  been  selected  as  the  preferred  color  for 
night  lighting.  This  red  color  effect  may  be  attained 
by  the  use  of  red  bulbs,  red  shields  or  filters,  or  by 
the  use  of  red  goggles.  The  use  of  red  lights  seriously 
affects  the  legibility  of  charts  as  the  buff,  orange  and 
red  colors  are  all  invisible  under  ied  lighting.  The 
Naval  Oceanographic  Office  has  met  this  situation 
through  the  use  on  charts  of  gray,  magenta,  purple, 
and  blue.  These  colors  appear  as  different  shades, 
not  as  different  colors,  under  the  red  light.  Caution 
should  be  exercised  in  using  the  old  charts  under  red 
light.  If  there  are  any  vital  features  shown  on  the 
charts  in  red,  orange,  and  yellow  colors,  it  will  be 
necessary  to  redraw  them  in  some  color  that  will 
show  such  as  blue,  green,  brown,  or  purple.  The  use 
of  red  ink  oi  red  pencil  should  be  avoided. 

DEFINITIONS 

In  your  work  with  charts,  and  entering  cor- 
rections, you  will  need  to  be  familiar  with  the  follow- 
ing definitions. 

Cancel:  A  chart  or  publication  removed  from 
publication  permanently.  Existing  plates  are 
destroyed  and  Notice  to  Mariners  cor- 
rections no  longer  are  published. 

Withdrawn:  A  chart  or  publication  removed 
from  issue  temporarily  or  indefinitely  with 
the  intention  of  replacing  it  at  a  future  date. 

Discontinwed:  A  foreign  chart,  emergency- 
repro^iuced,  or  any  other  chart  or  publica- 
tion not  published  by  the  Oceanographic 
Office,  which  is  removed  from  issue  per- 
mrnently.  Existing  plates  are  destroyed  and 
Notice  to  Mariners  corrections  no  longer 
are  published. 
Make  sure  that  canceled  and  withdrawn  charts 

are  destroyed,  but  check  with  your  navigator  before 

destroying  them. 

ORDERING  CHARTS 

Ships  of  the  Pacific  Fleet  are  requested  to  ad- 
dress their  requisitions  for  charts  to  the  Naval 
Oceanographic  Distribution  Center,  Clearfield, 
Utah  84016.  Ships  of  the  Atlantic  Fleet  send  their 
requisitions  to  the  Naval  Oceanographic  Distribu- 
tion Center,  5801  Tabor  Avenue,  Philadelphia, 
Pennsylvania  19120.  If  an  emergency  arises,  as  when 
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a  ship  receives  orders  on  short  notice,  address  the 
requisitions  to  the  nearest  Branch  Oceanographic 
Office. 

All  requests  for  complete  portfolios  and  in- 
dividual charts  should  be  submitt^^d  by  the  Naviga- 
tor, in  accordance  with  the  current 
OCEANAVINST  5604.1,  on  DD  Form  1149  (fig. 
10-19}  to  the  supporting  Naval  Oceanographic  Dis- 
tribution Center.  All  requests  must  bear  an  ap- 
propriate issue  priority  designator  assigned  in  ac- 
cordance with  the  current  OPNAVINST  4614.1, 
and  must  be  signed  by  the  commanding  officer  or  an 
authorized  representative. 

Assignment  of  Priorities  to  Requisitions 

Naval  activities  and  units  submitting  requests  for 
charts,  maps,  and  publications  must  assign  priorities 
in  accordance  with  OPNAVINST  4614.1.  Requests 
for  charts  and  publications  which  contain  unrealistic 
priorities  interfere  with  the  service  capabilities  of 
the  Naval  Oceanographic  Distribution  System.  Basi- 
cally, the  assignment  of  a  priority  to  a  requisition  is 
dependent  upon  the  status  of  the  unit  which  within 
the  instruction  is  referred  to  as  "force  activity 
designator*'  (FAD),  and  the  urgency  (or  degree)  of 
need  at  the  time  a  requisition  is  prepared.  These 
terms  are  illustrat'^d  and  described  as  follows: 


deployment,  or  required  on  a  more  urgent 
basis  than  routine  stock  replenishment,  or 
required  to  replenish  stocks  during  deploy- 
ment. 

D-Material  required  for  initial  outfitting  and 
filling  of  allowances,  and  other  routine 
replenishment  and  filling  of  allowance  list 
requirements. 
It  is  simple  to  obtain  your  force  activity  designa- 
tor and  to  determine  your  urgency  (degree)  of  need. 
By  definition  of  purpose  as  defined,  most  require- 
ments fit  FAD  IV  or  V  and  Category  D  for  degree  of 
need. 

A  priority  19  or  20  should  cover  most  require- 
ments for  navigational  charts  or  publication.  There 
should  seldom  be  a  need  for  a  priority  higher  than 
16.  Priorities  higher  than  1 1  should  be  used  only  in 
true  emergencies.  The  table  below  indicates  the 
maximum  delivery  time  associated  with  the  range  of 
priorities: 


Priority  Conus  (Days)  Overseas  ( Day s) 


01-03  5  7 

04-08  8  15 

09-15  20  45 

16-20  30  60 


Force  Activity  Designator 


I  —Combat 

II  —Positioned 

III  -Ready 

IV  —Reserve/ Support 

V  -Other 


Urgency  of  Need 


A 
1 
2 
3 
7 


B 
4 
5 
6 
9 
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C  D 

11  16 

12  17 

13  18 

14  19 

15  20 


The  ^'urgency  of  need"  is  defined  as  follows: 
A-An  emergency  requirement  for  weapons, 
equipment,  or  material  without  which  the 
ship  cannot  perform  to  mission  or  work 
stoppages  are  immediate. 
B-Items  required  for  immediate  end  use,  the 
lack  of  which  will  impair  the  operational 
capability  of  the  ship,  or  the  ship  can 
operate  only  temporarily  or  with  lessened 
efficiency  and  effectiveness. 

C-Material  required  immediately  to  repair  or 
replace  collateral  or  administrative  system 
equipment  not  essential  to  the  effectiveness 
of  the  ship,  or  required  to  meet  a  scheduled 


Note:    These    are    maximum    delivery  times 
established   for  supply   support.  Routine 
map/chart    requests    are    normally  filled 
(delivered  to  the  consumer)  in  about  10-15 
days  even  for  priority  20  requests,  since 
most  requisitions  do  not  involve  bulk  ship- 
ments and  are  filled  via  the  U.S.  Postal 
System.     Bulk     shipments     may  take 
somewhat  longer  to   deliver,   subject  to 
transportation  limitations. 
Do  not  order  any  publications  from  an  Oceano- 
graphic Office  no  I  issued  by  that  office.  Copies  of 
the  Nautical  Almanac j  Air  Almanac,  and  the  Amer- 
ican Ephermeris  and  Nautical  Almanac,  for  instance, 
are  ordered  from  the  Naval  Observatory.  The  Watch 
Officer's  Guide,  Knight's  Modern  Seamanship,  Dut- 
ton's  Navigation  and  Piloting,  and  Mixter's  Primer  of 
Navigation  are  ordered  from  the  Library  Division  of 
the  Bureau  of  Naval  Personnel  instead  of  from  the 
Oceanographic  Office. 

CLASSIFIED  CHARTS  AND  PUBLICATIONS 

Classified  charts  and  publications  must  be  han- 
dled and  stowed  in  accordance  with  provisions  of 
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the  Department  of  the  Navy  Security  Manual  for 
Classified  Information.  OpNavInst  55 10.  iC,  The  fol- 
lowing pertinent  points  should  be  adhered  to  in  con- 
nection with  handling  and  stowing  classified  charts 
and  publications. 

*  Only  persons  with  the  necessary  security 

clearance  and  a  definite  need  to  know 
should  be  granted  access  to  the  informa- 
tion. 

*  When  classified  material  is  not  under  the 

direct  observation  of  an  authorized  person, 


it  must  be  locked  up  or  given  equivalent 
protection. 

*  Charts  must  be  stowed  in  locked  drawers. 

Publications  must  be  stowed  in  locked  safes 
or  cabinets. 

*  Money,  jewels,  or  other  valuables  must  never 

be  stowed  in  containers  used  for  stowing 
classified  material, 

*  Combinations  (or  keys)  to  safes  or  locks  must 

be  accessible  only  to  persons  whose  official 
duties  require  access  to  the  material  in  the 
containers. 
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Nautical  Qiart  Symbols 

The  following  printed  insert,  figure  10-20,  is  a 
reprint  of  Nautical  Chart  Symbols  and  Abbrevia- 
tions, published  by  the  U.S.  Department  of  Com- 
merce, Coast  and  Geodetic  Surve)-. 
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('hart  X<K  I  ronlaijis  slaiularH  syiiil)(>ls  and  alihrovialions  whit-h  haw  hot'ii  approvtMi  for 
iisc  tfM  iiaii(i<'a!  (•hari>J  pnhlisfied  hy  llu»  Tnilfd  Stales  of  AiiuMMva, 

S}/nfhnls  ttitil  nhhrrriofiofts  shown  on  ('liat*t  No.  1  a))ply  to  the  rt'^nilat'  naiilical  chaj-ls  and  may 
(liffVr  from  tliost'  shown  on  lUM-iain  ri'prndm-lions  and  special  charts.  Symbols  and  abbreviations  on 
certain  reproductions  and  on  foreign  charts  may  be  interpreted  by  reference  to  the  Symbol  Sheet  or 
Chart  No.  1  of  the  originating  country, 

TrriHs,  siffnhnls  it)ni  <ihbreri<it ions  arc  niinilu'roil  in  accordanci'  with  a  standard  form  approved 
by  a  K«»sohili(>n  of  the  Sixth  hitt'rjiaiional  Hydr'ographic  ('onfci'ciu-c.  \*X}2. 

Vf.'rtfcitl  fifpnrs  indicate  those  items  wiiere  the  symbol  and  abl)r(>viati_on  ai'e  in  aecoi'danct* 
with  the  Kesoluiions  of  the  hitiM'Jiatiojuil  Hych'o^i-aphic  Conferences. 

Slantiiig  figures  indicate  no  International  Hydrographic  Bureau  symbol  adopted. 

Slav tivf;  figures  v?iderscored  indicate  U.S.A.  and  I.H.B.  symbols  do  not  agree. 

Shnidttg  figures  asterisked  indicate  no  U.S.A.  symbol  adopted. 

An  up-tO'dnte  compilntiov  of  symbols  and  abbreviations  approved  by  resolutions  of  the  Inter- 
national Hydrographic  Conference  is  not  currently  available.  Use  of  I.H.B.  approved  symbols  and 
abbreviation.s  by  member  nations  is  not  mandatory. 

Hldtitiug  letters  iu  pareutheses  indieale  that  the  items  are  in  addition  to  those  shown  on  the 
approved  standard  for;n,  -  - 

(\)}nrs.nrv  optional  for  characterizing  various  f(»atures  and  ai'eas  on  the  charts. 

l.ritcriug  st^vles  and.capitalixalion  as  used  on  Chart  No.  1  are  not  always  rigidly  adhered  to  on 
tlie  charts. 

Longit udcs  are  referred  to  the  Meridiati  of  (ireenwich. 

Sailes  are  computed  on  the  middle  latitude  of  each  chart,  or  on  the  middle  latitude  of  a  series 
of  charts. 

BuHdings  -  A  conspicuous  feature  on  a  buihling  may  be  shown  by  a  landmark  synd)ol  with 
descriptive  note  (See  I-n  &  L-63 ).  Prominent  l)uil(lings  that  are  of  assistance  to  the~Tn^iner  are 
cro.sshuiched  (  See  l-:^a.r).47  &  66). 

Sfutrelive  is  the  line  of  Mean  High  Water,  except  in  marsh  or  mangrove  areas,  where  the  outer 
edge  of  vegetation  (berni  line)  is  used.  A  heavy  line  (A-9)  is  use<l  to  represent  a  firm  shoreline.  A 
light  line  (A-7)  represents  a  berm  line. 

Heights  of  land  and  conspicuous  objects  are  given  in  feet  above  Mean  High  Water,  unless 
otherwise  stutod  in  the  title  of  the  chart. 

Depth  Co7} tours  avd  Soundings  may  he  shown  in  met-ers  on  charts  t)r  ft) reign  waters. 

Visibility  of  a  light  is  in  nautical  miles  for  an  observer's  <'ye  !.'>  feet  above  water  level. 

Buoys  and  Beacous  -  On  entering  a  channel  from  seaward,  buoys  on  starboard  side  are  red 
with  even  numbers,  on  port  side  black  with  odd  numbers.  Lights  on  buoys  on  starboard  side  of  channel 
are  red  or  white. on  port  side  white  or  green.  Mid-channel  buoys  have  black-and-white  vertical  stripes. 
Junction  or  obstruction  buoys,  which  may  be  passed  on  either  side,  have  red-and-black  horizontal 
bands.  This  system  does  not  always  apply  to  foreign  waters.  The  dot  of  the  buoy  symbol,  the  small 
circle  of  the  light  vessel  and  mooring  buoy  symbols,  and  the  Tenter  of  the  beacon  symbol  indicate 
their  positions. 

Improved  channels  are  shown  by  limiting  dashed  lines,  the  depth,  month,  and  the  year  of  latest 
examination  being  placed  adjacent  to  the  channel,  except  when  tabulated. 

U,  S.  Coast  Pilots,  Sailing  Directions,  Light  Lists,  Radio  Aids,  and  related  publications  furnish 
information  required  by  the  navigator  that  cannot  be  shown  conveniently  on  the  nautical  chart. 

U.  S.  Nautical  Chart  Catalogs  and  Indexes  list  nautical  charts,  auxiliary  maps,  and  related 
publications,  and  include  general  information  (marginal  notes,  etc.)  relative  to  the  charts. 

A  glossary  of  foreign  terms  and  abbreviations  is  generally  given  on  the  charts  on  which  they 
are  use(l,  as  well  as  in  the  Sailing  Directions.  . 

Charts  already  on  issue  will  be  brought  into  conformity  as  soon  as  opportunity  affords. 

All  changes  since  the  September  1963  edition  of  this  publication  are  indicated  by  the  symbol 
t  in  the  margin  immediately  adjacent  to  the  item  affected. 

Published  at  Washington,  D.C. 

U.S.  DEPARTMENT  OF  COMMERCE 
ENVIRONMENTAL  SCIENCE  SERVICES  ADMINISTRATION 
COAST  AND  GEODETIC  SURVEY 
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A,            The  Coastline  (Nature  of  the  Coast)  (see  (General  Remarks) 

/ 

7  Mengt'O'/e 

l)d  Rock,  uncovers  3f  sounding 
d^*un-i  (SceA~llg) 

high  /ow 

J   Steep  coasf  (Bluff) 

8    St//  vcycd  coastline 

/  /t>  5<J/7o'  and  mud 

Jii  Flat  coast 

///"  S<?'7o'  (jr?^  gravel 

^■^JL-  X^^ifTjJ^^' — 

.?    Cliffy  coast 

Z.OJV  water  /me 

llg  Coral,  uncovers  at  sounding 
datum  (See  O-lOl 

11  Foreshore 

(Strand  m  general) 

^\  V\ 

12   Breakers  along  a  shore 
(See  0-25) 

3</  Rocky  coast 



^^^^ 

\(Aa>  Approximate  low  water  Ime 

.fid 

V 

4    Sandhtlls;  Dunes 

^4   Z./m/^  of  unsurveyed  areas 

11a  Mud 

5    Stony  or  Shingly  shore 

Up  Sand 

(Abi  Rubble 

6    Sandy  shore 

1  Ic  Sfones;  Shingle;  or  Gravel 

1 

2476 

o 
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B.  Coast  Features 


/ 

a 

Gulf 

2 

B 

Bay 

(Da) 

B 

Bayou 

3 

Fd 

Fjord 

4 

L 

Loch-  Lough, 

Lake 

5 

Cr 

Creek 

5a 

C 

Cove 

6 

In 

In  let 

7 

Sir 

Sfraif 

H 

Sd 

Sound 

»  \ 

Pass 

Passage,  Pass 

Thoro 

Thorofare 

JO 

Chan 

Channel 

lOa 

Narrow  5 

n 

Entr 

Entrance 

12 

Est 

Estuary 

I2a 

Delta 

13 

Mth 

Mouth 

J4 

Rd 

Road;  Roadstead 

15 

Anch 

Anchorage 

16 

Hbr 

Harbor 

16a 

Hn 

Haven 

17 

P 

Port 

(Bb) 

P 

Pond 

18 

1 

Island 

19 

It 

Islet 

20 

Arch 

Archipelago 

21 

Pen 

Peninsula 

22 

C 

Cape 

23 

Prom 

Promontory 

24 

Hd 

Head;  Headland 

25 

Pt 

Point 

26 

Mt 

Mountain; 

Mount 

27 

R>|e 

Range 

27a 

Valley 

28 

Summit 

29 

Pk 

Peak 

30 

Vol 

Volcano 

31 

Hill 

32 

Bid 

Boulder 

33 

Landing 

34 

Table 'land 

(Plateau) 

35 

Rk 

Rock 

36 

Isolated  rock 

(Be) 

Sir 

Stream 

(Bd) 

R 

River 

(Be) 

Slu 

Slough 

(BO 

Lag 

Lagoon 

(Bg) 

Apprs 

Approaches 

(Bh) 

Rky 

Rocky 

c. 


The  Land  (Natural  FeBtures) 


1    Contour  lines  (Contour^) 


,  _  Contour,  lines, 
^■^  approximate    (Contou rs ) 


I5g  Evergreen  tree 

(other  than  coniferous) 


2  Hachures- 


2a 


Form  l/nes,  no  definite 
mteryal  . 


2  b  Shading 


4  Saltpans 


m  ill 


5    Isolated  trees 


DecidJbus  or  of  unknown 
5a      or  unspecified  type 


5b  Coniferous 


5c  Palm  tree 


6d  /V/yO<J  p^lm 


5c  filao 


6f  Cssuar'na 


Cultivated  ^^^^ 

6    Cultivated  ft  elds 


15   lake.  Pond 


16  Lagoon  (tag/ 


6a  Grass  ftelds 


7   Paddy  (nee)  fields 


7a  Park;  Garden 


8  Bushes 


An  ^^^^  plantation 


t9  Deciduous  woodland 


^^^A  ^^^^ 

10  Coniferous  v/oodland 


tlOa  Woods  in  general 


Tree  top  elevation 
(above  height  datum) 


12  Lava  flow  _ 


13  River;  Stream, 


14   intermittent  stream 


Swamp  ) 

17    Marsh;  Swamp 


18   Slough  (Slu.) 


19  Rapids 


20  Waterfalls 


21  Spring 


2 

247? 


n 

Control  Points 

1 

Tnangu/af'nn  roinf  (sfafiOnf 

\Ia 

Astronomic  Station 

2 

■<^" 

fixbd  pcmt  (land'Dark}  iSe^ 

tfPa) 

o 

Fixed  point  (landinark,  po%if:on  appro*. 

3 

Summit  of  height  {Peak} 
(^hen  not  a  lanamark) 

(  Oh} 

Pfiak,  accGfTf united  by  coritour s 

(  Oc) 

Peak,  accentuafGd  by  hachures 

f  / 1.  / ) 

o  • 

Peak  elsvat ion  not  dGt^fnfinsd 

Peak,  when  a  landmark 

4 

w 

0 1 J  s   S  p  f )  t            Oi)  s6r  \/a  1 1  on  5  po  t 

TO 

view  X 

\/t^\Aj  r^r\inf 

•9 

t 

Datum  point  for  Qrid  of  3  plan 

8 

\y'  OAjf/f{^af   If  lafiQU  1^  1  l\J'  1  KfvJiitf 

9 

Astro  Astronomical 

10 

Tri  Tnangu/ation 

fDO 

C  of  E                 Corps  of  Engineers 

12 

Great  trigonometrical  sur\/ey  station 

13 

Traverse  station 

14 

Bdy    Mon           Boundary  monument 

(Dg) 

International  boundary  monument 

E. 

Units 

1 

hr 

Hour 

il4a 

Greenwich 

2 

m:  m 

n     Minute  (of  time) 

15 

pub 

Publication 

3 

sec 

Second  (of  time) 

16 

Ed 

Edition 

4 

m 

Meter 

17 

cof  r 

Correction 

4a 

dm 

Decimeter 

18 

alt 

Altitude 

4b 

cm 

Centimeter 

19 

ht.  elev 

Height;  Elevation 

4c 

m  m 

Millimeter 

20 

0 

Degree 

4d 

Square  meter 

21 

Minute  (of  arc) 

4e 

Cubic  meter 

22 

Second  (of  arc) 

5 

km 

Kilometer 

23 

No 

Number 

6 

in 

Inch 

(Ea) 

St  M 

Statute  mile 

7 

ft 

Foot 

(Eb) 

msec 

Microsecond 

8 

yd 

Yard 

t(Ec) 

Hz 

Herfz  (cps) 

9 

fm 

Fathom 

UEd) 

kHz 

Kilohertz  (kc) 

10 

cbl 

Cable  length 

f(Ee) 

MHz 

Megahertz  (Mc) 

11 

M 

Nautical  mile 

\(Ef) 

cps 

Cyc  les/second( Hz) 

12 

kn 

Knot 

i(Eg) 

kc 

Kilocycle  (kHz) 

12a 

t 

Ton 

i(Eh) 

Mc 

Megacycle  (MHz) 

12b 

cd 

Candela  (new  candle) 

13 

lat 

Lstilude 

14 

long 

Longitude 

Adjectives,  Adverbs 

and  ot  h or  al) h re \i a t  h ) iis 


/ 

2 

lit 

C' '  ('•' ' 

3 

4 

s  m  1 

) 

5 

6 

7 

r7li(i 

X^idd/i' 

S 

OA/ 

9 

a  n  ( 

Ance'if 

10 

New 

11 

St 

S^int 

12 

con  spii. 

Conspicuous 

13 

f?eir7ar  katle 

14 

D  Dt'Mr 

Des  trq/ed 

15 

Projected 

16 

di5.t 

Distarf 

17 

abt 

Abou' 

18 

See  ch^ft 

18a 

See  plan 

19 

Lighted:  Luminous 

20 

suh 

Submarine 

21 

Eventual 

22 

AERO 

Aeronautical 

23 

Higher 

\23ii 

Lower 

24 

ex  per 

experimental 

25 

discontd 

Discontinued 

26 

prohib 

Prohibitc-d 

27 

explos 

Explosi\/e 

28 

estab 

Established 

29 

elec 

Electric 

30 

priv 

Private,  Privately 

31 

prom 

Prominent 

32 

std 

Standard 

33 

subnn 

Submerged 

34 

approx 

Approxima  te 

tJ5 

Maritime 

t  J6 

maintd 

Maintained 

t  J7 

aband 

Abandoned 

^38 

temp 

Tsmporary 

t  J9 

occas 

Occasional 

t40 

extr 

Extreme 

t4/ 

Navigable 

t  42 

N  M 

Notice  to  Mariners 

L  N  M 

Local  Notice  to  Mariners 

Sailing  Directions 

List  of  Lights 

(Fb) 

un verd 

Unverified 

<Fc> 

AUTH 

Authorized 

(Fd) 

ci 

Clearance 

(Fe) 

cor 

Corner 

<Ff) 

concr 

Concrete 

(Fg) 

fl 

Flood 

(Fh) 

mod 

Moderate 

(Ft) 

bet 

Betvi'een 

(FJ) 

1st 

First 

(Fk) 

2nd 

Second 

(Fl) 

3rd 

Third 

(Fm) 

4th 

Fourth 

3 

Z'V7S 


4 
5 


Ports  and  Harbors 


Anrh    Anchorage  fta'^oe  t^vs^ie/.sy 


Anch 
Hbr 
Hn 
P 


(Co) 


It- 

^4. — 
 I 


Anchorage  {small  vessels) 

Ha '  Lor 

Haven 

Port 

Bres^wsfe' 

Dike 

Mole 

Jtfty (partly  below  MHW) 

S>ubmergQd  jetty 
Jetty  i^mall  scale) 


Put  Pre 


11 

12 
il2a 

fI2b 


tAr^CHORACL  \  ANCH 
\PROHIBITEO  I  PROHIB 


\OUARANTIN€\  OlM' 
\Ar{CHORAC£:\  anCH 

13     {      ^P^^^*^-  ! 

ieo      B3  T.I 

!      Disposal  Area 
iCi  )    I  Depths  from  sur^rey  \ 
I    of  JUNE  1968  I 


14  UUIUU; 


Fsh 


1 

74/) 
15 

15q 

16 

17 
18 

19 


Oys 
Whf 


Spit 

Croin  (par:ly  below  MHW) 

Anchorage  prohibited 
(See  P-25} 

Anchorage  reserved 
Ou^rer>ttr>€  anchorage 

Sporl  gra-jnd 
Dumping  ground 

Disposal  area 

Fisheries,  Fishing  stakes 

Fish  trap;  Fish  weirs 
(actual  shape  charted) 

Duck  blind 

Tunny  nets  (See  G-I^a) 

Oyster  bed 

Landing  place 
Watering  place 
marf 

Quay 


JO 

'Job 

21 

22 

23 

24 

25 

25tt 

26 

27 
*2ti 
29 
30 
31 
32 
33 
34 

35 

36 

37 
3H 
39 

39a 

t40 

41 
42 
43 


46 

t46a 

47 
48 
49 

50 
151 


3 

Dn! 

O- 

Harbor  Master 
B  Hbr 


Ramp 

vLoc>> 


[O]     Health  Office 

ci:>  cz>  Hk 

rPROHiBITEFx  PROHIB 
I      AREA  i 


A'Khof  ing  be  I  rh 

Ber  fh  number 
Dolphin 
Bo- lard 
Moot  'Op  '  ing 
(  rane 

Landing  s*age 
Landing  s  ^ 

Oujr^ntme 

Lazaret 

Harbor  master's  office 

Cos  fimhouse 

Fishing  harbor 

Winter  harbor 

Refuge  harbor 

Boat  harbor 

Stranding  harbor 
(uncovers  at  L W) 

Dock 

Dry  dock  (actual  shape 
on  large-scale  charts) 

Floating  dock  (actual  shape 
on  large-scale  charts) 
Grtdrron;  Careening  grid 
Patent  slip,  Slipway, 
Marine  railway 

Ramp 

Lock  (point  upsti  earn) 

(See  H^l3) 
Wet  dock 
Shipyard 
Lumber  yard 

Health  officer 's  office 

Hulk  (actual  shape  on  Irg 
scale  charts)  (See  0-1 1) 

Prohibited  area 


f     Under  ) 


iGti>      j    Subm  ruins 


Calhng-in  point  For  vessel 
traffic  control 

Anchorage  for  seaplanes 
Seaplane  landmg  area 

Work  in  progress 
Under  construction 

Work  projected 
Submerged  ruins 


H. 


1      Ro^iO  (  R>  f  )^  or  Highway  {W,) 


Topography    (Artificial  Features) 

  I   Canal  s 


Difch 


\( flit) Highway  markers 


(Tidegate,  FlooMyatf 

tl3    Cr?'\i/,  D-\h^  ioL^.  vS-'..'     //:)0""' (-yo> "/ 


2     Trdcf< ,  footpath,  or  Tr^,, 


3    /9rf'/»vj/(H  y )   (single  or  double  frack),  Rsihoad  {  RR  ) 


tM       Bridge  '  Bi^  >  'n  gene<ai 


^'v/s/.'^?.^i/OA'  br>dgf  l':>.f■^ 


3b   Railway  staiion 


3c  Tunnel  (railroad  or  road) 


3d  Embankment .  Levee 


3e  Cutting 


\         \  OVERHEAD  POWER  CABLE 
^\        \AUTH0RI2ED  CL  140  TT 

OA— \'0 

TOWER  \  \tOWER 

4    Overhead  power  cable    <ovhd  pwr  cab  > 


5     Power  transmission  I  me 


5a   Power  transmission  mast 


6    Prominent  telegraph  or  telephone  line 


7    Aqueduct,  Wafer  pipe 


8  Viaduct 


~T — r 


^  ,         ,   ,  .  Pipeline 

t8a  Oil  pipeline  — — — • — — — — * 


"Pile        •Pile        VPiling     VPiNng     *  Post 

t9  Pile,  Piling;  Post  (above  MHW)  (See  L'59.0^30)     k(Hb)    Cable  ferry 


9a  Mast 


o, 


^MAST 


«>Mast 


15  Drawbridge  (m  general) 

16  5^vn^  bridge  iSc^'-'v  li-.  /V  /'^iy 


76*tr  bridge 


T  T 


16b     Weighbridge  or  Bascule  bridge 


-1      ft  .         .f.fl  1.,  , 


17       Pontoon  bridge 


ITa  foottridQ- 


A  V 


JiS       Transponder  br.d^e  i  .^ame  as  H-I^j 


VERT  CL  6  rr 

18a     Bridge  clearance,  vertical 


HOR  CL  28  FT 

I8b      Bridge  clearance,  horizontal 


'9        ferry  (Fy) 


On  smofl-tcofr  chart 


Cable  ferry 


20  ford 


10    Highway  (See  H-l)  ^' 


/  /    Se  wer 


12  Culvert 


21  Dam 


22 


23       Training  wall 


24       Log  boom 


Log  boom 


5 


Buildings  and  Structures    (set^  (General  Hemarks 


:i 

4 

5 
6 


ni— ir- 

C3  *t  o 


8 

8o 
Sh 
9 

tio  jiaa 

ti2  ^ii; 
itil2a 

ti4  321' 

tl5  J^^/ 
tl5a  1SI 
76 
17 
1 7a 
28 
18a 
19 
t20 
21 
22 

ii 

(Ic) 


+  1 

QSPIW-  S  Spire 


Ch 


;v'4'fe    C/y  O'"  rokvr?  (large  'ica/ej 
City  0''  Town  (small  scjie) 
Suburt) 
Vii  Vf/lage 
I  I      Buildtngs,  in  general 

C  ,1  s        Cc3s  ''/e 

Carhedral 
SpiTQ-  Steeple 
Romon  Catholic  Chwch 
Tp.mole 
Chapel 
Mohque 
Minaret 

Moslem  Shr/ne 

Marabout 

Pagoda 

Buddhist  TempLe,  Joss-House 

Shmto  Shnne 

Monastery ^  Convent 

Calvary;  Cross 

Cemetery^  No>  -Christian 

Cemetery,  Christian 

Tomb 

Fort  (actual  shape  charted) 

Battery 

Barracks 

Pov^der  magazine 

Airplane  landing  field 

Airport,  large  scale  (See  P-IJ) 

Airport,  military  (small  scale) 

Airport,  civil  (small  scale) 

Mooring  mast 
Street 


J6o 


Aw 
Tr' 


Avenue 

Soulf'v.l'iJ 


Te! 

OM    Telegraph  o^'/-,  (> 

29 

P  0 

Pos/  office 

:w 

Govt 

Ho  Government  house 

.'i  1 

To^n  hall 

3J 

^  Hoy^pifal 

3:i 

Slaughterhouse 

34 

M  au^  Magazine 

34a 

Warehouse ^  Storehouse 

35 

Mpn ; 

Monument 

36 

Cupola 

37 

^levator.  Lift 

(le) 

Elev 

€le vation  ■  C/e vated 

38 

Shed 

39 

Zinc  roof 

40 

Rums 

41 

Tower 

\(/0 

Abandonee  lighthouse 

42 

mm 

^^Windmill 

t43 

Water  mill 

43a 

'^^Windmotor- 

44 

1^ 

m 

Chimney^  Stack 

48 
49 

50  M 


^1 


52 
53 
54 
55 


IVd/er  /otver  St  and  pipe 
Oil  tank 

Factory 

SdW  /77/// 

5r/c^  kiln 

Mine ;  Quarry 

Well 

Cis  tern 

Tank 

Nona 

Fountaif^ 
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1. 

Buildings  and  Structures 

(continued ) 

61 

72  OgAB 

fi:i 

73 
174 

iVa  ■/ 

Pyramid 

6i 

Ct  Ho 

Couf  fhna^e 

175 

Pillar 

65 

r 

S.  h 

Schoc-> 

176 

Oil  derrick 

(Icj) 

h  S 

High  ho,'/ 

ill) 

Ltd  Lr^^,fed 

(lh> 

Urnv 

Uniyrr 

Ap  1         Apci'  fment 

66 

■ 

S  a 

Bufldtng 

ilk) 

C.jp  iapifoi 

67 

P.iV., 

Pavilion 

(in 

Co  Cor7ipany 

68 

Hut 

dm) 

C  u  r  p      c  0' po'  <itinn 

69 

^Stadijm 

(In)  O 

Landmark  (conspicuous  object) 

70 

T 

I'dephone 

do)  0 

Landmark  (position  approx  )  j 

71 

Gas  tank;  Ga^ofnefer 

J. 

Miscelianeous  Stations 

/ 

Sta 

Any  kind  of  station 

13 

Tide  signal  station 

2 

Sta 

Station 

24 

Stream  signal  station 

3 

Coast  Guard  station 

(Similar  to  Lifeseving  Sta.) 

15 
16 

Ice  Signal  station 
Time  Signal  sf<3tion 

(Ja) 

lOcc  ' 

Coast  Guard  station 
(v^hen  landmark) 

126a 
116b 

Manned  oceanographic  station 
Unmanned  oceanograph'c  station 

t4 

0- topic. 

L.'nkout  Station  -  Watch  tower 

17 

Time  ball 

5 

Lifeboat  station 

18 

Signal  mas- 

6 

Lifesaving  station 
(See  J-3) 

■■■       Flagstaff-  Flagpol, 

7 

Rkt  Sta 

Rocket  station 

8  I 

iili 

Pilot  station 

20 

Signal 

9 

Sie  Sta 

Signal  station 

21 

Obsy  Observatory 

10 

Seni 

Semjp/iore 

22 

Off               Of:  ' 

J] 

s 

Si^  Sta 

Storm  signal  station 

Bell  (on  land) 

12 

Weather  signal  station 

Harbor  entrance  control  pest 

(Ji>>  1 

1 

ifl 

Weather  Bureau  signal  station 

7 


K. 

J  i  ♦  Light 


4 

Ui 


10 

II 

12 

I A 

lA 
15 
16 

17 

21 

22 

23 

t23a 

24 

25 


Bn' 


t/ 


Ld«  Lt 


^AEPO      Aeronautical  hght 
(See  F.22) 

^  Bn     Light  beacon 


Street  lamp 
Re  flee  tQ! 


Ldfj  Lt      Leading  light 
si 


 Sector  light 


Directional  ligh  f 


Priv  maintd 


Harbor  In]'  t 
Fi^hir}g  l.-qht 
Tidal  hght 

Private  light  (marntamed  by 
private  interests;  tc  be 
used. With  caution) 


r  F.'^ed  light 

O.  (  Occulting  light 

\  \  F'7'-ihir)g  light 

E  I'  ".  /sojuhase  light  (equal  interv^^l) 

Qk  Fl  Quick  flashing  (scntiHatnig)  hght 

In^Qk^FI  Interrupted  quick  flashing  light 


25a 

S  Fl 

Short  flashing  hght 

26 

Alt 

Alternating  hght 

27 

Gp  Ok 

Group  occulting  light 

28 

Gp  Fl 

Group  flashing  hght 

28a 

S  L  Fl 

Short-lonq  flashing  hght 

28b 

Group  short  flashing  light 

hts 

29 

'e-j  .•3' "7  ' 

30 

^  '  ' 

taoa 

Mn 

Morse  code  hgh 

31 

H.  t 

f^>,,^  

i2 

4:i 

iVifr. 

44 

(Kb) 

M 

/See  £-<■') 

(Kc) 

{See  t  -2} 

(Kd) 

sec 

(See  L-  3) 

45 

Fl 

firirj. 

46 

On 

0(C!j/fat/nn 

46  u 

Fi'hpse 

47 

Gp 

Gr  Our 

4S 

Oc. 

Intfif  mit^ent  hghr 

49 

see 

Sector 

50 

Color  of  sector 

51 

Auxiliary  hght 

52 

Varied 

61 

Vi 

Violet 

62 

Purple 

63 

Bu 

Blue 

64 

G 

Green 

65 

Of 

Orange 

66 

R 

Red 

67 

W 

White 

67a 

Am 

Amber 

68 

OBSC 

Obscured  hght 

^68a 

Fog  Dei  Lt 

Fog  detector  ligh 

ERIC 


K. 


Lights  (continued) 


6  V 

70 

7i 

7'J 

Pro. 

7A 

T  f  rr;  p 

(Hi') 

D  De. 

7i 

7f> 

7(i 

77 
7H 

Ha 

(HO 
(Kg) 
(Kh> 
(Hi) 

(Kj) 

(Kk) 
(Kl) 


Vert 
VB 

TRUB 
i  L  B 


Buoys  and  Beacons    (see  General  Remarks) 


- 

J)  \o 

LiQ}.  -.i.oy 

:i 

Obcll 

Bv'il  hiioy 

Ogong 

Gong  buoy 

4 

P  WHIS 

Whistle  buoy 

5 

0  c 

Can  or  Cy'xndrx.a!  i-.ji^y 

6' 

On 

Nun  or  CofiiC<j'  buOy 

7 

Sphertcaf  buoy 

Os 

Spar  buoy 

pi/far  or  SpindJe  buqy 

9^ 

/ 

Buoy  with  topmark  (bafl) 
(see  L-70} 

W 

-'el  or  Ton  buoy 

(La) 

Uw'o,  unknown 

(Lh) 

0 

Float 

12 

Light  float 

13 

Outer  or  Landfall  buoy 

JJ 

Pbw 

Fairway  buoy  (BWVS) 

l4a 

few 

Mid'Ch^nn^l  buoy  (BWVS) 

16 


0..,.. 


0^  R  Starboard-h^nd  buoy  (entering 

-  from  se^yvard) 

Fort-hand  bw^y  (entering  from 
  seaward) , 


17 

IH 

19 

20 

20a 

21 

22 
22n 
22  b 
22c 

24 
f24a 

25 

25a 

26 

27 

27a 
\2§ 
\29 


0RB  fiRB 
f/?B  fipB 

0RB  Oc 


Or 


0 


9  ABRO 

Or. 

•  Deviation 

0 

Ow 


Joncno'^  ,'?i.oy  tF^FHF} 

1 1  nli'fu  a.  i '  'y  -  ■  -        v  fRBHBj 

WrCcJ-   ,'H'Oy  (F^BHB  or  Q) 

Obbfrntton  buoy  tRBHB  or  Gj 

ft-legt  <if>b-i:,it^ie  buOy 

Mo.  'fr.Q  r.  r\  o^  r^oor  - 

>ng  buoys  nei  cr   Cjrf  i^cf) 
Mo(i  my 

Mooring  buov  ^\nfh  teieq  -  -riphic 
cory)municarion% 

Mooring  buoy  ^vith  telephonn 
cominun/ cations 

Warping  buoy 

OuarantiHG  buoy 
Practice  area  buoy 
Explosive  anchorage  buoy 
Aeronautical  anchorage  buoy 
Compass  adjustment  buoy 
Fish  trap  (area)  buoy  (BWHB) 
Spod  ground  buoy 

Anchorage  buoy  {marks  limits] 

Private  aid  to  navigation  (buqy) 
(maintained  by  private  interests, 
use  with  caution) 


9 
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L. 

Buoys  and  Beacons  (continued) 

30 

T-^,  

(See 

55 

1 

i 

Card  --3'  ""d^i.vy  5i5:'eT 

30a 

56 

^  Br 

31 

f 

HB 

Hi-^r '/jnts!  sf".ces  or  tar-as 

5' 

Top-^-a--'^  (See  i  -  9,  ^Cj 

0 

VS 

Vertical  Fjrioes 

58 

33 

f 

Chec 

Checi'efecf 

Piles  Piles 

P.;e^.  fSe^  0-30.  F-91 

i3:ia 

Diag 

Diagonal  bands 

41 

□ 

W 

White 

*  Stumps 

Stumps  /See  0-30  i 

42 

■ 

B 

Black 

Perches 

43 

R 

Red 

44 

□ 

Y 

Yellov^ 

61 

O  CAIRN  ^^''f" 

Cairn 

45 

C 

Green 

62 

Piijnfed  patches 

46 

Br 

Brown 

63 

Landmark  (conspicuous  object) 
(oee  u-^j 

47 

Cy 

Gray 

(Ld) 

Landmark  (position 
spproxima  te) 

48 

■ 

■Bu 

Blue 

64 

REF 

Rel  ector 

\48a 

Am 

Amber 

65 

^MARKER 

Ronge  tar  yets,  markers 

i48h 

Or 

Ordoge 

(U> 
^66 

^WOr  0WOr 

Special-purpose  buoys 
Oil  installation  buoy 

Floating  beacon 

^67 

Prilling  platform 
{See  0-Ob,  0-Oc) 

Bn 

Fixed  boacon  (un/ighted  or 
day  beacon) 

TO 

Note:     TOPMARKS  on  buoys  and  beacons  may 
be  shown  on  charts  of  fore, gn  waters. 

52  ' 

▲  Bn 

A  Bn 

Black  beacon 
Co/or  unknown 

The  abbreviation  for  black  is  not 
shown  adjacent  to  buoys  or  beacons. 

(Lf) 

^     Ra  Ref 

Radar  reflector  (See  M-IS) 

f(Lc) 

^MARKER  '^Markflr 

Private  aid  to  navigation 

S3 

Bn 

Beacon,  in  genera/  (See  i-52) 

.54 

Tower  beacon 

10 


M. 


Radio  and  Radar  Stations 


Sta 
0)r  Qn 


O;  R  Bn 
OIro 


RDF 


Radio  r^-^g-i 
Rc'd-ing  oop  rdd'Ot^acor, 

Rad'C  direction  fmd'ng  sfa^'O^ 


(Ma) 

O  JtlZU  ANT 

Telemetry  antenna 

Oh  RELAY  MAST 

Radio  relay  mast 

to/  J 

O  MICRO  Til 

Microwave  tower 

9 

Qr  MAST 

Radio  mast 
Radio  tower. 

^90 


O 


TV  TR 


O R  TH 
(W8AU> 
1090  Kc 

wq  ^  ?  r  Sta 


Television  mast;  Television  tower 

Radio  broadcasting  station 
(commercial) 


Q.TG  Radio  statu 
Radar  stetion 


12 
13 
14 

140 

15 

tl6 
tl7 
tl8 

(Md) 
(Me) 


O  J  Racon 

RaRef 


Rddar  rere:'o'   .  't-  .  -if) 
Ra(conspic)     Raaa-  ^  cn<c-CuCi..s  ctje--:' 


D  F  : 


AERO  R  Bn 
O  J  302  SU.  ^^<^. 


Decca  Sta 
Loran  Sta 

CONSOLBn 
O  J  190  Kc 

MMF  =S 


Decca  station 
Lora--!  ■station  ina-rK^) 

Consol  iCcnscian)  sr^f/or- 


r?)  yAERO  R  Rge  . 

342'l?tJ  Aeronautical  radio  ' ange 

— .  1  Ra  Ref 
S^-/.,Callbratii>n;Bri  Radar  calibration  beacon 


^  tORAN  TR 

.  ^  SPRING  ISLAND  ^or^o  to^er  fnane) 

OR  TR 

F  R  Lt  Obstruction  light 


Fog  Signals 


To,.  Sm 


; 

2 

3  CUN 
4 

.5  SUB  BELL 

6  SU^-BELL 

7  SUB-OSC 

8  NAVTO 

9  OlA 

10  GUN 

11  SIREN 

12  HORN 


fog-signal  station 
Rad'O  fog-Signal  station 
Explosive  fog  signal 
Submarine  fog  signal 

Submarine  fog  bell 
faction  of  yi^avesj 

Submarine  fog  bell 
(mechanical) 

Submarine  oscillator 

Nautophonc 

Dia phone 

Fog  gun 

Fog  siren 

Fog  trumpet 


13  HORN 
M3a  HORN 

14  BLLL 

15  H^M'S 

16  HORN 

17  6t.V6 
tl8  © 

tl8a 

(Nq)  horn 

(Nb)  Fog  Det  Lt 


Fog  horn 
Electric  fog  horn 

Foq  tn.-i! 

Fog  whistle 

Reed  horr) 

fo^  gong 

■'  •ne  sound  signal  not 
,\  ',.rj  tr.  shore 
(  ^N-5.6.7J 

SuPinarme  sound  signal 
connected     the  shore 
(See  N -to,  7) 
Typhon 

Fog  d^  'ector  light  (See  K  68a) 


11 


0. 


Dangers 


/See  General  Remari^sl 


*  Uncoy  2  ft         1);  Uncov  2  ft 
^  (2i  [2) 


Masfs 

(c>t>o^e  sounding  daruT>j 

i.t 


■■  ''J 


■  ec- 


[■  Obsr. 


Wr^cl^age 


J^^-^er^  'uc^  of  0-2  or  0-3  IS  con 
sidered  a  danger  to  navigation 


t  -»      Sunken  rock  dangerous  io 
Surface  navigation 


■■^>f?k 

5      Shoal  sounding  on  isolated  rock 
(replaces  symbol) 


t6      Sunken  rock  not  dangerous  to 
surface  navigation  (more  than 
II  fathoms  over  rock) 


2}jRk 


bubm  piles 
'9,  L-59] 


tl4  5:.'  vo  i^rci:^  dangerous  to  Surface 
navigation  (less  fr.an  II  fathoms 
over  ^reck)   (See  O-Sa) 


■■^i)Wk 

15    Wreck  Over  wh.-ch  depth  -s  knc^n 


lAhWk 

tl5a    Wreck  with  depth  cleared  by 
wire  d^'eg 


16    Sunken  wreck^  not  dangerous  to 
surface  navigation 


/  7    Foul  ground 


6a  Sunken  danger  m*h  depth  clearcc 
by  wire  drag  (m  fesf  or  fathon>s) 


Reef 

7      Reef  of  unknown  extent 

iS^'Sub  Vol 
S      Submarine  volcano 


Disco!  Water 
9      Discolored  water 


10   Coral  reef,  detached  (uncovers 
sounding  datum) 


Tide  Rips 

18    Overfalls  or 
Tide  nps, 


Eddies 
19  Eddies 


(o    (i^'    C--^  (9 


20    Kelp,  Seaweed     Symbo/ on(y 


21  Bk  Bank 

22  Shi  Shoal 

23  Rf  Reef  (See  A-Ud,Ng;OJO) 
23a  Ridge 

24  Le  L  edge 


*  Snags 


^otu/nps 


:Uhi     Sprigs  S L, t.' qed  s* urn ps 
(See  L~59l 


UnL.\  Or  ..  fSet^  A-/fJ,  n..^,  /oj 

33  Gov      ( (See  0-2.  /O) 

34  Uncov  ^■■'ri^o<er5 

(See  A-lO:  0-2.  10) 


(3)  Rep  (1958) 

Reported  (with  date! 

Eagle  Rk 
(rep  1958) 

35      Reported  (with  r.arr.c  and  date) 


36  Discol    Discolored  (See  0-9) 

37  Isolated  danger 


t38    Limiting  danger  line 


39    Limit  of  rocky  area 


41 

PA 

Position  approximate 

42 

PD 

Position  doubtful 

43 

ED 

Existence  doubtful 

44 

P  Pos 

Position 

45 

D 

Doubtful 

t46 

Unexamined 

Coral  or  Rocky  reef,  covered  at 
sounding  datum  (Se  e  A  -  lid,  llg ) 


f^reakers  (See  A- 12) 


2(j    5:."^^^  '  rock  (depth  unknot 


i'Vlitii  :ock  IS  considered  a 
danger  to  navigation 


Z".]  Subm  OCrlb 

Crib  (above  wafer) 

(On)  Crib 


»  Platforrp  (lighted) 
HORN 

Offshore  platform  (unnamed) 


I 


■  Hazel  (lighted) 
HORN 

<Oc)       Offshore  platform  (named) 


?AS7 


p.    Various  Limits,  etc. 


In  hne  Ai*h 


1 1 13a 

I  y 
j  l§ 
16 


t6 
7 


Rada-  guided  track 
Submar 're  cao/e  ipowe^. 


19 
20 

t2i 


|>  > 


-y:  77  ~7  —  —  f\r\r\/yj\r  — 
Lnbit  Art  a 


c  '  22 

bubTiar me  cable  area  1 

23 


Mb  /\/\f\  r\nj\  /\r\j\ 


So 
9 

f(Pf>) 

10 
f(Pc> 
11 

-I 

13 


P/ptlme  _ 
Pipeline  Area 

RESTRlClED 


Abandoned  submarine  cable 
(includes  disused  cable) 

Subr^ar  ine  ^ipelif^e 


Submar ine  pipeline  area 
Mar  If/me  limit  m  general 

Lirntt  of  restricted  area 

Limit  of  fishmg  zone 
(fish  trap  areas) 

U  S  Harbor  Line 
Limit  of  dumping  ground, 
spoil  ground  (See  P.-9.G'l3i 

Anchorage  limit 

Limit  of  airport  ffp-;  1^?3,  2^) 


24 


25 


t 


MARKERS 
MARKERS  ( 


O 


i,rr  '  cf  r^-'  'ay  prac'-re  S'-ea?^ 
L'rv'*  of  scve-  e-g'^'f 

C'js'on^s  bowa'a- , 

la 'so  S*a*e  boi.rj'j'ri 
Sfrea^' 
Ice  'imi* 

Limit  of  Tide 

Limit  of  naviQat-or^ 

Course  recommended  >^r* 

marked  by  buOvs  or  beticonsl. 

iSee  .^^5; 

District  or  province  hmit  \ 
Reservation  Ime  \ 

Measured  distance 


I 


yPROHiBITED  AREAJ^ 


Prohibited  area  (See  G 
f(Pd)     SAFETY  FAIRWAY     Shipping  safety  fairway 


f(Pe) 


frpf) 


■■.  Obstruction 
(fish  haven) 


Directed  traffic  lanes 


Fish  haven  (fishmg  reef) 


Q. 


Soundings 


SD 


5       30  FEET  APR  I96S 


I  P^rEET  I 
-J  MAY  1968'  


Doubtful  soundmg 

No  bottom  found 
Out  of  position 

Least  depth  m  narrow  channels 

Dredged  channel  ( v^tth 

controlling  depth  indicated) 

Dredged  area 

Swept  channel  fSije  0-9} 
Drying  (or  uncover mg)  heights, 

m  feet  afx)ve  chart 

(sounding)  datum 

Swept  area,  not  adequately 
sounded  (shown  by 
green  tint) 


Swept  area  adequately 
sounded  (swept  by  wire 
drag  to  depth  indicated) 


fio 

Hatr-hne  depth  figures 

10a 

19 

Figures  for  ordinary  soundings 

77 

.9. 

Soundings  taken  from  foreign 
charts 

12 

/9 

Soundings  taken  from  older 
surveys  (or  smaller  scale  chts) 

J3 

19 

Echo  soundings 

14 

&i 

19 

Sloping  figures  iSt  c  0-12) 

15 

8j 

19 

Upright  figures  (See  0-1  Oa) 

tl6 

"'f2S} 

Bracketed  figures  (See  0-1,2) 

17 

Underlined  sounding  figures 
iSee  0-8) 

18 

h 

6, 

Soundings  expressed  in 
fathoms  and  feet 

i22 

Unsounded  area 

(Qa) 

Sfream 

13 


R. 


Depth  Contours  and  Tints  <see  Genera!  Remark 


Feet 


1? 

2c 

30 
36 
60 
(20 
ISO 
2^0 


Fathoms 


D 
I 

2 
3 

5 
6 
10 
20 
30 
40 


Feet 

Fat  homs 

50 

roo 

200 

300 

i 

2.^00 

coo 

500 

6,  jOc 

..000 

•2.000 

2.  000 

fa.  000 

3.  000 

 5 


-JOO  


Quality  of  the  Bottom 


tl 

Grd 

Ground 

24 

Oys 

50 

sp^ 

2 

5 

Sand 

25 

Ms 

51 

gfy 

. 

3 

M 

Mud;  Muday 

26 

Spg 

+  52 

dec 

Decayed 

4 

Oz 

Ocze 

+27 

K 

53 

fly 

ri.nty 

b 

Ml 

Marl 

i  Wd 

Sea-ir.^ed 

54 

glac 

Glacial 

2S 

6 

CI 

Cay 

1  Grs 

Cra.s 

+  55 

ten 

Ten    'U.J  s 

7 

C 

Gra\/Ql 

+  29 

Stg 

Sea-fa.ngle 

56 

wh 

m.'Tc 

8 

5n 

Shingle 

+  31 

Spi 

Spicule',- 

57 

bk 

B lac  If 

9 

P 

Pebbles 

32 

Fr 

Forammifera 

58 

t'/ 

Violef 

10 

St 

Stones 

33 

Gl 

Globigerina 

59 

bu 

Blue 

U 

Rk-  rky 

Rock,  Pocky 

34 

Di 

Diatoms 

60 

gn 

Green 

Ua 

Bids 

Boulders 

35 

Rd 

Radiolaria 

61 

yl 

Yellovv 

1? 

Ck 

C  ha  Iff 

36 

Pf 

Pteropods 

62 

or 

Orange 

12a 

o 

Calcareous 

37 

Po 

Polyzoa 

63 

rd 

Red 

13 

0^ 

Quartz 

+  38 

Cir 

Cirripeda 

64 

br 

Brown 

tl3a 

Sch 

Schfst 

+  38a 

Fa 

Fucus 

65 

ch 

Chocolate 

14 

Co 

Coral 

+38b 

Ma 

Maffes 

66 

9> 

Gray 

(Sai 

Co  Hd 

Coral  head 

39 

fne 

Fine 

67 

It 

Light 

15 

Mds 

Mad^'epores 

40 

crs 

Coarse 

68 

dk 

Dark 

16 

Vol 

Volcanic 

41 

sft 

Soft 

(Sb) 

Vol  Ash 

Volcantc  ash 

42 

hrd 

Hard 

+  70 

vard 

Varied 

17 

La 

Lava 

43 

sff 

Stiff 

+71 

unev 

Uneven 

18 

Pm 

Pumice 

44 

smi 

Small 

\(Sc) 

S/M 

Surface 

19 

r 

Tufa 

45 

frg 

Large 

and  Under 

20 

Sc 

Scoriae 

46 

stk 

Sticky 

21 

Cn 

Cinders 

47 

brk 

Broken 

Fresh  watt 

t27o 

Ash 

grd 

Ground  (Shells) 

76 

springs 

sea-bed 

22 

Mn 

A'  ■y'jnese 

t4« 

rt 

Rotten 

23 

Sh 

Shells 

'  tr 

Streaky 

14 

^489 


T.    Tides  and  Currxenu 


u 


] 

ij 

(  Tu ) 

J*  J 

i 

\  r 

!  Hh 

1 

9 

9u 

^  A  '     »  * 

;  9h 

1     /  / 

I.i 

15 

/« 

17 

Su 

18 

19 

^0 

21 

^'Ttde  gau 

Con-pass 


^4 
25 

26 
2r 

28 
29 

:w 

31 

32 
33 

34 
35 
36 

(Tfy) 


vei 
kn 
hi 


10  n 


g-)r  e^^if'.b^^'^ienr      the  pet} 

(Jn.t  r>f  f'-^.-^hf 

L  bb  s  V  ear)  I  c  ^  ^  r  en  rj  ^I'h  •  ^ff. 
Tide  gauge,  T/depole, 
Aufofr}afic  fide  gauge 

/t'. I^'a'< 
KnC  'S 

Hetghf 
hde 

F u'l  fr^i  on 
Ordinary 
Sj  z/gy 
F lood 

Ebt: 

Tida!  sfream  diagram 

^itiLt  fur  Arh/L^  f'b^..'u(eJ  tidal 
s.trean)  data  are  gi',en 

Ha'-ge  {of  tide} 

Phase  lag 


Current  dragram,  A'lth 
explanatory  note 


Compass  ffose 
The  outer  circle  /s  >n  degree-,  ^,fh  ^ero  a*  true 
north   The  'nner  circles  are  .-n  points  and  degrees  y^>th 
the  arrow  indicating  magrjetic  north 


8 
9 
10 
U 
12 

21 
i22 
23 
24 
25 
25a 
26 

27 
2S 


S  Sour^ 

W  West 

NE  Northeast 

S  E  Southeast 

SW  South^e-' 

rjW  Northwest 

N  Nor  fhem 

E  Eastern 

S  Southern 

W  Wes  fern 

brg  Bearing 

T  True 

rnay  Magnetic 

vaf  Variation 

Annual  change 

Annual  change  nil 
Abnormal  variation-, 
Magnetic  attraction 

dei^  Degrees  (See 

(iev  Deviation 
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Index  of  Abbr(  \  iat  ions 


A 

Ai..ir:(inTi.-i: 

F  37 

*  *. 

<  ':i 

>  *C> 
1  - 

ABANI^  LT  HO  Abandoned  Hphihou?^ 

If 

<"har 

1  'har^rivi 

l:  ](. 

AIm.j! 

F  17 

Ch.r 

Checkere<^  (buoy) 

L  .>H 

A<-r«'ria;iT  i,-:tl 

F  22:  K  4 

riiV 

Chimney 

I  ^4 

.XtTnnaul i<-ai  rMiiii.lu-ai 

I.       M  lt> 

Cir 

rirrif)e(Ja 

AKIK  '  it  H^r 

Md 

rk 

Chalk 

S  12 

ail. 

E  IS 

i '] 

riay 

Ait 

K  26 

ri. 

t  ;<  ai.Mi'.x 

Kd 

A  m 

A.,.,i.»  r                      K  ^ 

'iTa;  L  4Sa 

^■m 

^  \-:):  in'trlrr 

F  \^ 

1  'n 

H"inii»T> 

S  'Jl 

Aru-h 

ATi<'hnruLr<' 

i:..  <i  1.2 

<  'n 

( ""Hipanx 

i: 

Anch  prithil» 

.\rn-hnr;i;j:«-  pruhiliitt'd 

<;  12 

Cnrai 

S  ]\ 

;ipf>r<>\. 

Appntxima'^ 

K  :U 

Tm  Hd 

<  '..ral  hfa<i 

Apprs. 

Ap|»rnmh<- 

("wnrrt'lv 

Ff 

Ai.i. 

A}iari!iu-nl 

Ij 

t'<nspir. 

t  'on.<pifU<>u.- 

K  1- 

Arch. 

Arfhip^'lii;;n 

B  20 

r.  of  K. 

r(irp>  of  Knjzint-tTs 

Df 

Aslrn. 

A.^tronurniral 

I)  N 

n  )!■. 

<  'nrnvr 

Fe 

AITH. 

Anlhnrizfd 

Fc 

Corp. 

('(orporalion 

Im 

Au\ 

Auxiliary  (ii^'-ht) 

K  r>l 

Cov 

Cnver.^ 

U  :VA 

Ave. 

A  V  I'll  u  I' 

I  2Ha 

c<  >rr. 
cps 

( '( Trt'ctidn 
Cycles/second 

K  IT 
Ef 

B 

(*r. 

Cn-rk 

H  r, 

crs 

coarse 

S  40 

n 

Hav 

Cswy. 

Causew'ay 

H  3f 

B 

Ba 

Ct.  Ho. 

Courthouse 

I  <i4 

B 

Blai-k 

L  42 

CUP. 

Cupola 

I  ;^.6 

B(i>..  Mon. 

B<mn<lary  monu mtiii 

I)  14 

("us.  Ho. 

<'u.stomhouse 

G  29 

RKLI. 

ViiiX  Uelf 

\  14 

O 

bet. 

Betuoi'n 

Fi 

H  HUr 

Boat  harlM)r 

(i 

D 

Doubtful 

0  45 

L'k 

Bank 

0  21 

!>.:  Uestr. 

Destroyed 

F14:  Ke 

Ilk 

Blark 

S  57 

dec. 

Decayed 

S  52 

Bkw. 

Break  w  at  tT 

G  6 

de^r. 

Degrees 

U  27 

Bid 

BouldiT 

H  :v> 

dev. 

Deviation 

U  28 

Bi<lk^ 

Bui  Id  in 

I  m 

DiaK 

Diagonal  bands 

L33a 

Bids 

Hould'Ts 

S  lla 

D-F.S. 

Distance  finding;,*  station 

M  15 

Blvd. 

Boulevard 

1  26  b 

Di 

Difitoms 

S  34 

B.M. 

Bench  mark 

I)  0 

DIA 

Diaphone 

I  9 

Bn 

Beacon  (in  j^eneral) 

!.  a2..S:i 

Disco  1 

Discolored 

0  36 

BR. 

Bridge 

H  14 

discontd. 

Discontinued 

F  25 

Br 

Brown 

I.  46 

dist. 

Distant 

F  16 

hr 

Brown 

S  iyA 

dk 

Dark 

S  ^ 

brK. 

Bearing? 

V  21 

dm. 

Decimeter 

E  42 

hrk 

Broken 

S  47 

Do; 

Dolphin 

G  21 

Bu 

Blue  K 

6:3;  L  48 

})U 

Blue 

S  59 

BWHK 

Black  and  white  horizontal 

ban<ls 

L  27 

BWVS 

Black  and  white  vertical 

E  

East ,  Eastern 

U  2,10 

.stripes 

L  14.14a 

hid. 
E.D. 

Edition 

Existence  doubtful 

E  16 
0  43 

elec. 

Electric 

F  29 

C 

elev. 

Elevation 

E  19 

c 

Can:  Cylindrical  0)U()v) 

L  5 

ELEV. 

Elevator,  Lift 

I  37 

V 

Cape 

B  22 

Elev. 

Elevation,  EU^vated 

c 

Cove 

B  5a 

Entr 

Entrance  

B  11 

Ca 

Ca>*":.rcous 

S  12a 

E  Int 

Isophase  It. (equal  interval)  K  23a 

Cap. 

Capiml 

Ik 

Est 

Estuary 

B  12 

Cas. 

f'astle 

I  4 

estab. 

Established 

F  28 

Ca*h. 

CatK'Miral 

1  «a 

Kx);er 

E.x  peri  mental  (light) 

Kh 

cbl. 

Cable  length 

K  10 

ex  per. 

Experimental 

P  24 

C.  G. 

Coast  Guard 

J  3.Ja 

ex  pi  OS. 

Expl(«.ive 

P  27 

ERIC 
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Abbreviations 


h\pi'»^i»v  Ant  rtuTa^'tM  r 

F.\lin}.'j!sht-<i  I  ij^'ht  > 

K  74 

txir 

F  40 

F 

F 

Fix*'^^  (li^!  • ) 

K  Ji 

Fiuiy 

I  47 

F(i 

Fjoni 

H 

F  Fl 

riNetj  anil  iUt>.rnn|:(^i.'/ 

F  Fl 

I  lashing  Hi ^'hi  i 

K 

Fl 

FUsh.  Flii.^hin>r  (li^^ht) 

fl 

Fl(Mxi 

Fg:  T  31 

fiV 

r  hnty 

fni 

K  H 

fnt- 

Fmt- 

s 

Fo^  Det  Lt 

For  detector  lig"ht 

K  68a;  Nb 

Fo^  Si,L:. 

Fo^  .sij^nal  i>tatii)n 

N  1 

FP. 

Flajr^M)!'' 

J  19 

Fr 

P'oraminifi-ra 

FS. 

Flagstaff 

.1  19 

Fsh  slks 

P'ishin^j  stakes 

G  14 

ft. 

Foot 

K  7 

Ft. 

Fort 

I  19 

F.  TR. 

Flajr  lower 

J  19a 

Fu 

Fucus 

S38a 

Fy. 

Ferrv 

H  19 

G 

(i 

Gulf 

B  1 

G 

Gravel 

S  7 

G 

Green 

K  64 

G 

Green  I 

.  20.2f)a.45 

GAB. 

Gable 

I  72 

Gl 

Globigerina 

S 

glac 

Glacia' 

S  54 

gn 

Green 

S  6() 

GON<^ 

Fog  gong 

N  17 

Govt.  Ho. 

Government  House 

I  :30 

Gp 

Group 

K  47 

Gp  Fl 

Group  flashing 

K  28 

Gp  Occ 

Group  occulting 

K  27 

Grd,  grd 

Ground 

S  1,47a 

Grs 

Grass 

S  28 



Great 

F  1 

Gritty 

S  51 

r*T  TKT 

uUN 

Explosive  fofe,  signal 

N  3 

(jUN 

Fog  gun 

N  10 

Gray 

L  47 

gy 

Gray 

S  66 

H 

HB 

Horizontal  bands  or  stripes    L  31 

Kbr 

Harbor 

B  16;  G  3 

Hd. 

Head,  Headland 

B  24 

HSiCP 

Harbor  entrance  control  post  Jd 

Hk 

Hulk 

G  45 

HHW 

Higher  high  water 

T  la 

Hn 

Haven 

B  16a;  G  4 

Hor 

Horizon^^l  lights 

K  81 

fi<  'K  »  i. 

H  i-i. 

H<>KS 

v..rr.  K.-*-.: 

r-  ^.T.{.h..r;  N: 

I  .V^ 

hr 

F  I 

hrri 

Hurd 

S  lli 

H  - 

Ig 

hi 

K  1!^:  T  3'. 

HU" 

T  1 

H^trh-A 

t\  1 

Hertz 

Ec 

I 


I 

1  ■ 

Island 

H  IV 

I  Ok   In!  iik 

Int'-rruptfd  <^uu  k 

K  25 

in. 

Infh 

F  H 

In 

Inlft 

H  6 

ir  I 

In.-titutf 

I  f^l 

irreg 

Irrt-gular 

K  71 

Indian  spring  !i>w  wattT       T  l<i 

It 
11. 

Isiot 

H  19 

K 

K 

Kelp 

S27 

kc 

Kilocycle 

Eg 

kHz 

Kilohertz 

Ed 

km. 

Kilometer 

E  0 

kn 

Knots 

F  12;  T  24 

Loch.  Loug'  I.aki' 

B  4 

La 

Lava 

S  17 

Lag<X)n 

Bf;  V  16 

lat. 

Latitude 

F  Vi 

Ldg. 

Landing; Landing  place  B  'M\:G  18 

Ldg.  Lt. 

Leading  light 

K  11 

Le 

Ledge 

0  24 

LLW 

Lower  low  water 

T  2a 

L.N.M. 

Notice  to  Mariners  Fa 

long. 

Longitude 

E  14 

LOOK.  TR. 

Looko.,^  .station ;\Vatch  tower  J  4 

IrK 

Large 

F  3;  S  4o 

LL-  S. 

Lifesaving  station 

J  6 

Lt, 

Light 

K  2 

It 

Light 

S  67 

Ltd. 

Limited 

li 

Lt.  Ho. 

Lighthousf 

K  :i 

LW 

Low  water 

T  2 

LWD 

Low  water  datum 

Ta 

M 

M..  

Nautical  mile 

Ell;  Kb 

M 

Mudt  Muddy 

S  3 

m. 

Meter 

E  4.d,e 

m.  ;  min. 

Minute  (of  time) 

E2;  Kc 

Ma 

Mattes 

S38b 

mag. 

Magnetic 

U  23 

Magz. 

Magazine 

I  M 

maintd. 

Maintained 

F  36 

Abbreviations 


Mc 

Mils 

MHHW 

MHW 

MHW\ 

MHWS 

M-vrtO.  TR- 

mid. 

Mkr 

Ml 

MLIAV 

MLW 

MI.UN 

mm. 

Mn 

Mr- 

m<>d, 

MON. 

M  ^ 

M.  Sir. 

MS?. 

Ml 

Mth 

MTL 


N 

N 
N 

NAUTO 

NE. 

N.M. 

No. 

Np 

O 

OBSC 
Obs.  Spot 
Obstr. 
Obsy, 

Occ 

Occas 

Off. 

or 

Or 

OVHD. 

PV/K.  CAB, 
Oys 
Oz 


P 

P 
P 
P 
P. 

P.  A. 


Eh 

PajT. 

Pa^'..ia 

i 

14 

>  la 

Pass 

Pa>^a;L^♦■.  I'iXT'^ 

Mean  hijjhvr  hijrh  -Aalfr 

T  ^t* 

Pav 

Pa%iln*n 

I 

h7 

Mt^an  hi^h  -a  att-r 

T  7a 

P.  D 

Po^ilion  (Joubtf ui 

i » 

42 

N!^-an  hi^h  'Aat*-r  n+  ap^ 

Pe'^. 

Peninsula 

P. 

21 

I 

f'l  L.  >TA 

1  s 

Megahertz 

Ee 

fk 

H 

2*.* 

Microwave  tower 

Mc 

s 

1- 

r'  7 

PM 

s 

;^7 

Mark*  r 

Lc 

IV  ( > 

I'o>t  nffu-f 

I 

2^* 

Ma^  I 

s  r» 

IV.  I'os 

t ) 

}4 

M«'an  lowtT  iou  uater 

T  9b 

Prualv',  Private:  - 

K 

;in 

Moan  low  wutrr 

T  8e 

Pri\  mair.l(i 

Prnatrlv  mainta;r:<  <!    K  1 

7.  I. 

Mi'an        Aa'tT  nt-aps 

T  i^ii 

Prohib. 

I'rohibittMj 

K 

T 

prom. 

Prominent 

E  4c 

f*rftm. 

Promontory 

H 

Manganese 

S  22 

Pro\  i.vional  ( li^'ht  > 

K 

Mors<'  cf>de  light 

K  ?0a 

Vi. 

Point 

H 

2-'. 

Moderate 

Fh 

Pt 

Pten  »fM  Mi.v 

s 

Monument 

1  :i3 

pub. 

Publieation 

K 

1'. 

Mussels 

S  2,3 

FWI 

Pti^.able  water  intake 

M  icrctset'ond 

Eb 

Mean  sea  level 

T  4 

Mountain,  Mount 

B  2H 

Q 

Mouth 

B  13 

Quar. 

Quarantine 

C 

2t\ 

Mean  tido  level 

T  3 

Qk  Fi 

Quick  fla.shin^r  (li^^'ht) 

K 

24 

Qz 

Quartz 

S 

13 

Nf>rth;  Northern 

N'un;  Conical  (buoy ) 

Nautophone 

Northeast 

Notice  to  Mariners 

Number 

Ntjap  tivio 

Northwest 


(!  lUreddi^htl 
Observation  spot 
Obstruction 
Obst'snatory 
Occulting  (liKhi/; 

Occultation 
Intermittent  (light) 
Occasional  (lij^ht) 
Office 
Orange 
Oran^ije 

Overhead  power  cable 
Oystere;  Oyster  bed  ' 
Ooze 


V  1,!^ 
L  6 
N  S 

r  5 

F42 

E  23 
T  7 
U  8 


K  6vS 
D  4 
0  27 
J  21 

K  22,46 
K  4.; 

F  39; K  70 
J  22 
S  62 

K  65;L48b 


H  4 

S  24;r.  loa 
S  4 


S  9 


Pebbles 

Pillar  (buoy)  L8a 

Pond        '  Bb 

Port  H  17;  G  5 

Position  approximate  0  41 


Ka 

Racon 

Ra  U-onspic) 
Ra  Ref 
RBHB 

R 
Bn 

R.  Bn. 

Rd 

rd 

Rd. 

Rd 

R.l). 


K  ^^6;  L  1-' 


.4;; 
Hd 
11 
12 
14 
13 


Riv< , 

Radar  station  M 
Radar  responder  l>eacon  M 
Radar  conspicuous  object  M 
Radar  reflector  Lf;  M 

Keti  and  black  horizontal 

l)ands  L17.18,19,2(»,2()a 

Red  lR*acon  L  -32 

Radiobeaccm 
Radiolaria 
Red 
Road 

Road,  Roadstead 
Directional  RadiolK'acon; 
Radio  ranj^e 


M  3.4,6 

s  3r> 

H  ^ 

n  ]  i 

M  r> 


R.  D.  F. 
REF 
Rep. 
Rf 

Rko. 

RGE 
Rk 

Kk ,  rky 
Rky. 

P  MAST 
Rot 
RR. 


Radio  direction  finding  station  M 


Reflector                 K  10;  L  (>: 

Reported  C  35 

Reef  0  23 

Range  B  27 

Range  Kg 

Rod  B  .V) 

Rock,  Rocky  S  11 

Rocky       '  Bh 

Radio  mast  M  9 
Revolving;  Routing  (light)  K  31 

Railroad  H  3 

R J^ELAY  MAST  Radio  relay  mast  M  b 
R.                    Radio  telegraph  station; 

Q.T.G.  Radio  station  Ml,  10a 

R.  T.                Radio  teleph<»ne  station  M  2 

rt                    Rotten  S  48 
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Abbreviations 


1. 

I  4n 

Te.. 

Telegraph                 1  J' 

L  VJ 

Teit*Tn  Ant 

Telemetry'  antenna 

w  . 

Tel  Of:. 

Tt'Wpraph  '♦■^ficv 

lilt  :  ;  'A  ii'v 

Tt*mp 

Temporar>    .ighti  F 

•■i>>;  K  73 

ten 

Tenacious 

S  .>) 

I  .>i 

> 

San(: 

S  2 

Ti: 

T-A.  r 

I  41 

South;  Southt^rr 

r  :i.  u 

TRLa.  TKI  H. 

TLB.  TUB 

Ki.  J,  k.  1 

Spnr  (  buoy  > 

L  S 

Tri. 

Triangulal.nn 

1>  ]'» 

Sc 

Sct)riae 

S  20 

TV  TK. 

TeWvision  tower  imast ) 

M  V>a 

Sch. 

Schist 

S  13a 

U 

Sch. 

School 

I  65 

Sd. 

Sound 

i;  > 

I  ni-o\i 

<  >  - 

SD 

Sounding  doubtful 

W  1 

SK 

Southeast 

U6 

I'niv . 

Ih 

see. 

Second  (of  time ) 

E3 

♦•ni. 

I'n\  »-ririiMl 

Fh 

sec 

Seconds 

Kd 

unev 

1 '  iiev-.-n 

S  71 

SKC 

S.  rtor 

K 

Stni 

Sfmii[)h»>rv 

.1  !<' 

V 

S  Fl 

SliJ.rt  riashin^Mliu*^!'  i 

K  25a 

V  a  r 

\'nr]n\'\>u 

r  ji 

Soft 

S  11 

vard 

Varied 

S  70 

Sh 

Shell.- 

S 

\  H 

\'ertiral  bfafii 

Kf 

Shi 

Shoiil 

< )  JJll 

•v»'l. 

\  rlocily 

T  23 

Si  jr.  St  a. 

Sijrnal  station 

J  'J 

V,.rt 

W-rtiial  <li;_'-}Hs) 

K  80 

SIRKN 

Fo»:  .^in-n 

S  11 

VKKT  (  !.. 

N'tTt  iial  i-lcarari' 

H  18a 

S-L  Fl 

Short-lonjr  nashui^-  th 

K 

Vi 

Vinlft 

K  til 

S!u 

Slouch 

H 

e;  ('  \S 

\i 

Vi(,lrt 

S  58 

>ml 

Small 

y  \ 

:  S  U 

View  X 

View  point 

D  6 

Sn 

Shin^**-' 

S  > 

Vil. 

Village 

I  'A 

Sp 

Spring  tide 

T  H 

Vol. 

Volrano 

B  ::n 

SP 

Spherical  (buoy) 

I-  7 

No! 

\"oi<-ani(- 

S  l^v 

Sponj^e 

S 

V<.1  Ash 

\'olr;ini<-  ash 

Sb 

Spi 

Spicules 

S31 

\  S 

V(*r'  str'.|H's 

1.  :;j 

S'PII"- 

Slnndpipo 

I  An 

w 

spk 

Speckled 

S  M\ 

S.  Si^:.  Sta. 

Storm  sij^nal  .station 

J  11 

w 

\V,..>.i;  \\\  <urn 

r  1.  ]j 

Si. 

Saint 

F  11 

\\ 

White                       K  ' 

'm:  I.  41 

St. 

Street 

I  2i\ 

\vh 

White 

S 

St 

Stones 

S  10 

W 

W1-.  hra'-on 

Sta. 

Station 

.)  U2 

Bn 

K  o2 

sld. 

Standani 

F  :v2 

W.B  SI(;.STA. 

Weather  Bureau  signal  station  Jb 

stf 

Stiff 

s  4:^ 

\V(1 

Sea-ueed 

S  2X 

Stg 

Sea-tangle 

S  29 

Whf. 

Wharf 

(;  IK 

stk 

Sticky 

S  4i\ 

WHIS 

Fog  whisth- 

N  15 

St  \1 

oLctLULe  miK 

Ea 

Wk 

Wreck 

0  15,  28 

Str 

Strait 

B  7 

Wks 

Wreckaf,e 

()  29 

Str 

Stream 

Be;  T  17 

W  Or 

While  and  orangi- 

Le 

str 

Streaky 

S  49 

sub 

Submarine 

F  2() 

Y 

SUB>HELK 

Submarine  fo^  bell 

N  '),(; 

Y 

Yellow 

L  24.  44 

Submer^e(J 

F 

vl 

Yei  low- 

SnbmePjTwl 

yd. 

Yard 

K  S 

SDti>m  liuins 

Siihmerge<j  riiiiL>^ 

()() 

SUH-OSf 

Submarine  oscillator 

N  7 

Isl 

First 

Fj 

Sub  Vol 

Submarine  volcano 

0  8 

2nd 

Second 

Fk 

sw. 

S<Miihw{'r,i 

r  7 

3rd 

Thini 

Fl 

T 

4lh 

Fourth 

Fm 

T. 

T(Oephone 

I  70: 

L  22c 

o 

Degree 

E  2(J 

T 

True 

V  22 

Minute  (of  arc) 

E  21 

T 

Tufa 

S  19 

Seccmd  (of  arc) 

E  22 

ERIC 


NAVIGATIONAL  AIDS 


IN 

UNITED  STATES  WATERS 
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ERIC 


AIDS  TO  [NAVIGATION  ON  NAVIGABLE  WATERWAYS 
except  Western  Rivers  and  Intracoastal  Waterway 


LATERAL  SYSTEM  AS  SEEN  ENTERING  FROM  SEAWARD 


PORT  SIDE 

ODD  NUMBERED  BUOYS  OR  STRUCTURES 
WITH      WHITE  OR  □  GREEN  LIGHTS 


FIXED  Z= 
PUSHING 
OCCULTING 
OUlCr,  FLASHING 


LIGHTED  BUOY 


C"7" 


0 


"1"  A 


DAYMARKS 


A  "3" 


POINTER 


"5" 


MID  CHANNEL 

NO  NUMBERS    MAY  BE  LETTERED 
WHITE  LIGHT  ONLY 


MORSE  CDDE 


MID  CHANNEL 


DAYMARK 


JUNCTION 

MARKS  JUNCTION  AND  OBSTRUCTIONS.  NO  NUMBERS 
PASS  ON  EITHER  SIDE.  MAY  BE  LETTERED 
INTERRUPTED  QUICK  FLASHING 


;  WHITE  OR  a  RED 


:  VVHITE  OR  □  GREEN 


4 


RB 


H PREFERRED  «ro 

CHANNEL  1.1 

STARBOARD  gjl 

TOPMOST  BAND  IB  1 

BUCK  wA 

^ RB  N^^^ 

CAN      C"N"  NUN 


PREFERRED 
CHANNEL 
PORT 

\  TOPMOST  BAND 
RED 

f  RB 


A 
RB 


NUN  ^ 

A 


A 
RB 


STARBOARD  SIDE 

FvtN  Numbered  buoys  or  structures 

WITH       WHrTE  OR  E  RED  LIGHTS 


QUICK  FLASHING 


BELL  OR 
WHISTLE 


LIGHTED  BUOY  ' 


i 


NUN 


A 

DAYMARK 


/V"6" 


POINTER   A  "5" 


BUOYS  HAVING  NO  LATERAL  SIGNIFICANCE-ALL  WATERS 

NO  SPECIAL  SHAPES.  NO  NUMBERS 

(May  be  LETTERED? 
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AIDS  TO  NAVIGATION  ON  THE  INTRACOASTAL  WATERWAY 


AS  SEEN  ENTEfifNG  FROM  NORTH  AND  EAST--PROCEEDING  TO  SOUTH  AND  WEST 


PORT  SIDE 
ODD  NUMBERED  BUOYS  OR  STRUCTURES 
WHiTE  OR  D  GREEN  LIGHTS 

FIXED  :  occulting  ■    ■    ■  : 

FLASHINGKir:^  QUICK  FLASHING  XXXXZIZ] 


BELL  OR 
WHISTLE 


LIGHTED  BUOY 


CAN 


C"9" 


▲ 

"5" 


DAYMARKS 


"3" 


JUNCTION 

MARKS  JUNCTIONS  OBSTRUCTIONS   NO  NUMBERS 
PASS  ON  EITHER  SIDE   MAY  BE  LETTERED 
INTERRUPTED  QUICK  FLASHING 


WHITE  OR  □  GREEN  LIGHTS 


WHITE  OR  Q  RED  LIGHTS 


#  RB 

LIGHTED 


PREFERREO  CHANNEL 


TOPMOST  BAND 
BLACK 


'  RB 

C"A" 


TOPMOST  BANG 
RED 


RB 


MID  CHANNEL 
MARKER 


STARBOARD  SIDE 

EVEN  NUMBERED  BUOYS  OR  STRUCTURES 
WHITE  OR  23  RED  LIGHTS 


I  QUICK  FLASHINGX 


BELl  OR 
WHISTLE 


LIGHTED  BUOy 


NUN 


A 


DAYMARK 


N"6  " 


▲ 

"4" 


ERIC 
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AIDS  TO  NAVIGATION  ON  WESTERN  RIVERS 


AS  SEEN  PROCEEDING  IN  THE  DIRECTION  (DESCENDING)  OF  RIVER  FLOW 


LEFT  SIDE 


WHITE  OR  B  RED  LIGHTS 
GROUP  FU^SHtNG  (2) 


LIGHTED  BUDY 


NUN 


PASSING  DAYMARK 


CROSSING  DAYMARK 


123.5 


MiLE  BOARD 


JUNCTION 

MARKS  JUNCTIONS  AND  OBSTRUCTIONS 
PASS  ON  EITHER  SIDE 
INTERRUPTED  QUICK  PUSHING 


WHITE  OR 
D  GREEN  LIGHTS 


LIGHTED 


NUN 


PREFERRED  CHANNEL 
TO  THE  RIGHT 

TOPMOST  BANO  R£D 
WHITE  OR  RED  LIGHT 


CAN 


PREFERRED  CHANNEL 
TD  THE  LEFT 

TOPMOST  BAND  BLACK 
WHITE  OR  GREEN  LIGHT 


A  B 


RIGHT  SIDE 

WHITE  OR  □  GREEN  LIGHTS 
FLASHING 


LIGHTED  BUOY 


CAN 


PASSING  DAYMARK 


CROSSING  DAYMARK 


176.9 


m.;le  board 


BUOYS  HAVING  NO  LATERAL  SIGNIFICANCE-ALL  WATERS 


SPECIAL 
PURPOSE 


NO  SPECIAL  SHAPES,  ND  NUMBERS 
(MAY  BE  LETTERING) 
IJ  WHITE  LIGHTS  ONLY 


QUARANTINE 
ANCHORAGE 


FIXEOr 


FLASHING  D 
OCCULT  INGC 


ANCHORAGE 


FISH  NET 


DREDGING 


ERIC 
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2A28 


UNIFORM  STATE  WATERWAY  MARKING  SYSTEM 


USED  BY  STATES  IN  STATE  WATERS  AND  SOME  NAVIGABLE  WATERS 
REGULATORY  MARKERS  (Information) 


SWIM 


AREA 


ROCK 


5 

MPH 


BOATS  KEEP  OUT 

EXPLANATION  MAY  BE  PLACED  OUTSIDE 
THE  CROSSED  DIAMOND  SHAPE.  SUCH  AS 
DAM.  RAPIDS.  SWIM  AREA.  ETC. 


DANGER 

THE  NATURE  OF  DANGER  MAY  BE  IN- 
DICATED INSIDE  THE  DIAMOND  SHAPE. 
SUCH  AS  ROCK.  WRECK.  SHOAL.  DAM.  ETC. 


CONTROLLED  AREA 

TYPE  or  CONTROL  IS  INDICATED  IN 
THE  CIRCLE.  SUCH  AS  S  MPH.  NO 
ANCHORING,  ETC. 


BLACK  RIVEk 


INFORMATION 

FOR  DISPLAYING  INFORMATION  SUCH 
AS  DIRECTIONS.  DISTANCES.  LOCATIONS.  ETC. 


AIDS  TO  NAVIGATION 


(ALL  MAY  SHOW  WHITE  REFLECTOR  OR  LIGHT) 


RED-STRIPED 
WHITE  BUOY 

INDICATES  THAT  BOAT 
SHOULD  NOT  PASS  BETWEEN 
BUOY  AND  NEAREST  SHORE 


MOORING 
BUOY 

WHETE  WITH  BLUE  BAND 


BUOY  USCD  TO  DISPLAY 
RFGlJLATORy  MARKERS 


BLACK-TOPPED 
WHITE  BUOY 

BOAT  SHOULD  PASS  TO 
NORTH  OR  EAST 
OF  BUOY 


RED-TOPPED 
WHITE  BUOY 

BOAT  SHOULD  PASS  TO 
SOUTH  OR  WEST 
OF  BUOY 


CARDINAL  SYSTEM 


(MAY  SHOW  GREEN  REFLECTOR  OR  LIGHT) 


(MAY  SHOW  RED  REFLECTOR  OR  LIGHT) 


RED  AND  BLACK  CAN  BUOYS 

ARE  USUALLY  FOUND  IN  PAIRS 
VESSELS  SHOULD  PASS  BFTWEEN 
THESE  BUOYS 
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-(LOOKING  UPSTREAM- 


CHAPTER  11 

TIME  AND  TIMEPIECES 


The  navigator  steps  out  on  the  bridge  wing  and 
takes  a  sight  on  the  star  Vega.  After  applying  various 
corrections  to  the  sextant  altitude,  he  finds  the  al- 
titude of  Vega  from  his  position  at  the  instant  of  ob- 
servation. From  tables  he  extracts  the  altitude  of 
Vega  from  a  previously  selected  assumed  position 
(AP)  at  the  instant  he  took  his  sight.  He  then  finds 
(again,  from  tables)  the  azimuth  of  Vega  from  the 
AP.  The  difference  between  the  altitude  from  his  ac- 
tual position  and  the  altitude  from  the  assumed  posi- 
tion enables  him  to  calculate  how  far  away  he  was 
from  the  AP  at  the  instant  of  observation.  He  mea- 
sures this  distance  .-^tong  the  azimuth  line,  and  thus 
establishes  a  line  of  posi>ion. 

The  foregoing  general  outline  tells  how  a  line  of 
position  is  determined  by  celestial  navigation.  The 
reason  it  is  inserted  here  prematurely  is  to  impress 
upon  you  the  importance  of  the  time  element  in 
navigation.  Suppose  the  navigator's  observation  is 
inaccurate  by  1  minute.  Although  1  minute  isn't  very 
long,  it  can  make  considerable  difference  in  naviga- 
tion. Instead  of  the  observation  time,  suppose  the  al- 
titude is  worked  out  for  1  minute  earlier  or  later, 
which  could  produce  an  error  of  as  much  as  15  miles 
in  the  resulting  line  of  position.  RegardleSvS  of  your 
latitude,  a  1 -minute  time  error  produces  a  1  5-minute 
error  in  longitude.  On  the  equator,  1  minute  of  lon- 
gitude equals  1  nautical  mile. 

You  know,  of  course,  that  the  motion  of  the  sun 
aBd  the  stars  around  the  earth  is  only  apparent-an  il- 
lusion created  by  the  rotation  of  the  earth  itself. 
Nevertheless,  in  the  discussion  of  time,  which  fol- 
lows, it  is  simpler  to  consider  the  heavenly  bodies  as 
moving  around  the  earth. 

TIME  AND  ARC 
Ordinarily,  we  use  solar  time,  which  is  measured 
by  the  motion  of  the  sun  around  the  earth.  If  you  are 
standing  on  the  main  deck  aft  of  a  ship  headed  due 
north  and  the  sun  passes  your  given  meridian  (your 
longitude)  it  is  noon  where  you  are  at  that  time,  but 
if  the  ship  were  headed  due  east,  noon  would  occur 
on  the  forecastle  before  it  would  occur  at  your  after 
location. 


Every  celestial  observation  is  timed  according  to 
the  time  at  the  Greenwich  meridian.  Usually  timing 
is  determined  by  means  of  the  chronometer,  which  is 
set  to  Greenwich  time.  In  order  to  clarify  the  rela- 
tionship between  lime  and  arc,  let's  say  that  it  is  ex- 
actly noon  where  you  are,  that  you  know  your  lon- 
gitude, and  you  want  to  find  what  time  it  is  in  Green- 
wich. 

The  sun  makes  a  complete  360°  revolution 
around  the  earth  every  24  hours  (h).  When  the  sun 
is  on  a  particular  meridian,  it  is  noon  along  that 
meridian.  In  other  words,  when  the  sun  is  on  the 
Greenwich  meridian  (0°),  it  is  noon  by  Greenwich 
time.  To  make  the  explanation  simpler,  let's  say 
you're  in  90°  W.  longitude.  It's  noon  where  you  are, 
so  the  sun  also  is  in  90°  W.  That  is,  since  leaving 
Greenwich,  the  sun  traveled  through  90°  of  arc. 
Because  it  was  1200  Greenwich  time  when  the  sun 
was  at  0°,  the  time  Greenwich  now  must  be  1200 
plus  the  time  required  for  the  sun  to  travel  through 
90°  of  arc. 

The  foregoing  explanation  provides  all  the  ele- 
ments of  a  problem  for  converting  arc  to  time.  If  you 
know  that  it  takes  24h  for  the  sun  to  travel  360°,  it 
should  be  a  cinch  to  find  how  long  is  required  for  it 
to  go  90°.  Thus,  if  it  travels  360°  in  24h^  it  must  go 
15°  in  Ih.  If  it  transits  15°  in  Ih,  it  must  go  1°  in  4 
minutes  (m).  Then,  to  go  90°  requires  90  multiplied 
by  4m,  or  360m,  which  is  6h.  Six  hours  ago  it  was 
1 200  Greenwich  time.  Therefore,  the  time  at  Green- 
wich now  must  be  1800.  You  actually  have  con- 
verted 90°  of  arc  to  6h  of  time.  In  doing  so,  you 
discovered  the  basic  relationship  between  arc  and 
time.  This  relationship  is  stated  as  15°  of  longitude 
(arc)  equals  1  hour  of  time. 

You  can  also  convert  time  to  arc— the  reverse  of 
the  example  just  worked.  Tables  for  converting 
either  way  are  in  the  Nautical  Almanac  and  in  Bow- 
ditch.  But  if  you  acquire  the  following  easy  methods 
of  converting,  you  won't  have  to  refer  to  other 
sources.  First,  you  must  memorize  the  values  for  arc 
and  time  in  the  accompanying  table.  The  only 
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reason  you  need  to  memorize  these  values  is  to  make 
it  easier  to  remember  the  methods  for  converting  arc 
and  time. 


Arc  and  Time  Equivalents 
Time  to  Arc  Arc  to  Time 


24h 

360' 

24h 

Ih 

1° 

4ni 

Im 

15' 

1' 

4s 

Is 

15" 

lOh  150 

15m.  .  >                                     .     3  45 

10s   _2  30 

153  47  30 

Thus,  in  lOh  15m  10s  of  time,  there  are  153°  47  ' 
30 '"of  arc. 

*  Arc  to  time:  Now,  let's  see  how  to  convert  the 
other  way  — from  arc  to  time.  Set  up  tlie  degrees, 
minutes,  and  seconds  of  arc  just  as  you  did  the 
hours,  minutes,  and  seconds  of  time. 


METHODS  FOR  CONVERTING  TIME  AND 
ARC 

*Tinie  to  arc:  Suppose  you  want  to  change  the 
lime  \Qh  15m  10s  to  its  equivalent  in  arc.  First,  ar- 
range the  figures  in  a  column,  with  the  degree, 
minute,  and  second  symbols  of  arc  measurement  in  a 
rov/  alongside,  as  follows: 

lOh  .    .  «  

15m  

10s  — 

The  next  part  is  easy.  There  are  15  in  1  hour,  so 
multiply  the  hours  by  15. 

lOh  150  - 

15m  

10s  

Next,  divide  the  minutes  by  4.  In  this  example,  4 
into  15  is  3,  with  a  remainder  of  3.  Write  the  first  3 
under  degrees. 

lOh  150 

i5m   3 

10s   -  

Now,  multiply  the  remainder,  3,  by  15,  which 
gives  you  4-5. This  number  goes  under  minutes. 

o  t  tt 

lOh  150  — 

15m   ?  45 

10s   .  •  •  ,  —  — 

To  convert  seconds,  follow  the  same  procedure; 
divide  them  by  4.  Here  you  divide  4  into  10,  which 
gives  2  and  a  remainder  of  2.  Write  the  first  2  under 
minutes  and  multiply  the  remainder,  2,  by  15.  This 
procedure  gives  you  30  seconds.  You  now  have 
these  totals: 


h  m 

153°  -  .  — 

47'  — 

30"  — 


An  hour  contains  1 5,  so  divide  the  degrees  by  1 5. 
This  result  is  10,  with  a  remainder  of  3.  Write  10 
under  the  hours  column. 

h       m  s 

153°   10  — 

47'  

30^^   —  — 


Multiply  the  remainder,  3,  by  4,  and  put  the 
resulting  12  in  the  minutes  column. 

h       m  s 

153°  10  12 

47'  - 

30''  —  — 

Next,  divide  the  minutes  by  15,  which  gives  you  3 
and  a  remainder  of  2.  Place  3  under  minutes,  mul- 
tiply 2  by  4,  and  write  the  product,  8,  under  seconds. 

h       m  s 

153"^  10  12 

47'  3  8 

30^^  


Divide  the  seconds  also  by  15.  This  step  gives 
you  exactly  2,  with  no  remainder.  Write  the  2  under 
seconds.  This  entry  completes  the  conversion  of  arc 
to  its  equivalent  in  time,  thus: 


ERLC 


142 


CHAPTER  1 1~TIME  AND  TIMEPIECES 


h 

m 

s 

10 

12 

3 

8 

10 

15 

2 
10 

153" 
47' 
30'' 


KINDS  OF  TIME 

Astronomy  provides  the  basis  for  measuring  time 
which  is  of  paramount  importance  to  the  navigator. 
A  day  is  measured  as  one  rotation  of  the  earth  about 
its  axis.  The  external  reference  point  determines  the 
type  of  time  considered;  solar,  sidereal,  or  lunar.  Ap- 
parent time  and  mean  time  are  applied  in  certain 
problems  of  navigation.  The  difference  between  ap- 
parent and  mean  time  is  called  equation  of  time. 

APPARENT  TIME 

The  sun,  as  mentioned  earlier,  is  our  most  con- 
venient reference  point  for  reckoning  time.  Time 
measured  by  the  sun  is  solar  time.  Rotation  of  the 
earth  on  its  axis  produces  apparent  motion  of  the 
sun  around  it.  When  we  measure  time  by  the  ap- 
parent motion  of  the  sun  itself,  we  call  it  apparent 
time.  If  the  sun  is  directly  over  the  meridian  we  are 
on,  we  say  that  it  is  noon,  local  apparent  time.  When 
it  is  directly  over  the  meridian  180°  away  from  ours, 
it  is  midnight,  local  apparent  time. 

If  the  earth  remained  stationary  in  space,  all  the 
days  reckoned  by  apparent  time  would  be  the  same 
length.  But  the  earth  traveb  in  an  elliptical  orbit 
around  the  sun,  and  its  speed  relative  to  the  sun  va- 
ries with  its  position  in  its  orbit.  Consequently,  the 
time  required  for  a  complete  rotation  of  the  earth  on 
its  axis,  although  constant  as  applied  to  points  on  the 
earth,  varies  regarding  the  earth  relative  to  the  sun. 
The  length  of  a  day,  therefore,  reckoned  by  a 
complete  rotation  of  the  earth  with  regard  to  the 
sun,  also  varies, 

MEAN  TIME 

Instead  of  each  day  having  exactly  24  hours,  it 
would  be  rather  confusing  if  some  days  had  more 
and  some  fewer  hours  to  conform  to  the  irregulari- 
ties of  the  earth's  rotation.  To  preserve  the  obvious 
advantages  of  solar  time,  yet  eliminate  these  irregu- 
larities, solar  time  used  in  navigation  is  mean  time.  It 
is  calculated  from  the  motion  around  the  earth  of  an 
imaginary  mean  sun,  which  always  makes  the  360*" 
trip  around  in  exactly  24  hours.  When  it  is  noon  by 


local  mean  time  (LMT)  the  mean  sun,  in  lieu  of  the 
true  sun,  is  exactly  over  your  meridian. 

Four  times  a  year  the  positions  of  the  mean  and 
the  true  sun  coincide,  an  other  words,  on  those  four 
occ-  ions  there  is  no  difference  between  apparent 
and  mean  time.  Otherwise,  there  always  is  a  dif- 
ference, called  the  equation  of  time,  which  is  listed 
in  the  Nautical  Almanac  for  every  12  hours  of 
Greenwich  mean  time  (GMT)  of  the  sun  on  any 
date.  The  equation  of  time  reaches  a  maximum  of 
nearly  16  1/2  minutes. 

SOLAR,  SIDEREAL,  AND  LUNAR  TIME 

Solar  time,  we  learned,  is  calculated  from  the 
motion  of  the  sun  around  the  earth.  Solar  time  is  the 
principal  time  used  in  navigation. 

Sidereal  time,  calculated  from  the  motion  of  the 
stars  around  the  earth,  is  used  in  the  procedure  for 
identifying  heavenly  bodies  (described  later).  For 
the  present,  all  you  need  to  know  about  sidereal  time 
is  that  it  is  measured  by  the  motion  around  the  earth 
of  the  first  point  of  Aries.  A  sidereal  day  is  about  4 
minutes  shorter  than  a  mean  solar  day,  and  there  are 
366  1/4  sidereal  days  in  a  calendar  year. 

A  lunar  day  is  measured  by  tht  motion  of  the 
moon  as  it  orbits  the  earth;  it  is  about  50  minutes 
longer  than  a  mean  solar  day.  Moon  data  is  used  in 
some  navigation  problems  and  in  tide  analysis. 


ZONE  (STANDARD)  TIME 

We  have  seen  that  local  mean  time  on  the 
forecastle  can  be  different  from  local  mean  time  on 
the  main  deck  aft.  In  other  words,  local  mean  time 
always  differs  in  different  longitudes.  In  New  York 
City,  for  example,  a  difference  of  about  9s  LMT  oc- 
curs between  one  end  of  Forty-second  Street  and  the 
other  end. 

You  can  understand,  now,  how  a  general  foulup 
would  result  if  everyone  set  his  watch  on  his  own 
LMT,  He  would  have  to  change  it  every  time  he 
went  a  few  blocks  on  a  street  running  east  and  west. 
To  eliminate  this  difficulty,  standard  time  zones 
have  been  established,  within  which  all  clocks  are 
set  to  the  same  time,  A  difference  of  1  hour  takes 
plac^  between  one  time  zone  and  the  next.  Because 
Ih  is  1 5°,  you  can  see  that  each  time  zone  comprises 
15°  of  longitude. 

The  st'^ndard  time  zones  begin  at  the  Greenwich 
meridian  (0°),  Every  meridian  east  and  west  of 
Greenwich  that  is  a  multiple  of  15"*  (15^  30"",  45^ 
60°,  75°»  and  so  on)  is  a  standard  time  meridian. 


ERIC 


143 


QUARTERMASTER  3  s:  2 


Each  standard  time  meridian  is  at  the  center  of  its 
time  zone,  and  the  zone  extends  T30  '  (half  of  IS*") 
on  either  side  of  the  meridian.  Certain  standard  time 
zones  ashore  vary  somewhat  from  this  procedure  in 
order  to  give  adjacent  populated  areas  the  same 
time,  and  for  oth  jr  reasons  of  convenience. 

Local  mean  time  along  each  standard  time 
meridian  is  zono  (standard)  time  for  the  entire  time 
zone.  Zone  time  in  navigation  is  abbreviated  ZT. 

Daylight  saving  time  is  simple  zone  lime  set 
ahead  1  hour  (sometimes  2  hours)  to  extend  the 
time  of  daylight.  Daylight  saving  time  is  ignored  in 
navigation. 

ZONE  TIME  AND  GMT 

If  GMT  is  the  time  at  the  Greenwich  rneridiaii, 
measured  by  the  mean  sun,  and  the  Greenwich 
meridian  is  the  standard  time  meridian  lor  the  0  time 
zone,  it  follows  that  zone  time  anywhere  in  the  0 
zone  is  the  same  as  GMT.  Most  of  the  information  in 


navigational  tables  relates  to  GMT,  hence  you  must 
knov/  how  to  convert  the  time  in  any  zone  to  GMT. 

The  solar  day  contains  24h,  and  each  tiire  zone 
represents  Ih,  so  there  must  be  24  zones.  Beginning 
with  the  0  (Greenwich)  zone,  time  zones  run  east 
and  west  from  zone  1  to  zone  12.  (See  fig.  I  I-l.) 
Zones  east  of  Greenwich  are  minus;  those  west  of 
Greenwich  are  plus  zones.  (Note  that  +12  and  -12 
time  zones  each  include  only  7  1  /2''  of  longitude. )  In 
other  words,  in  zones  east  of  Greenwich,  you  must 
subtract  the  zone  number  from  the  zone  time  to  find 
Greenwich  time.  In  zones  west  of  Greenwich,  you 
must  add  the  two.  The  zone  time  at  Greenwich  is 
GMT,  consequently  the  zone  number  tells  you  the 
difference  in  hours  between  your  zone  time  and 
GMT. 

Standard  time  zones  are  also  designated  by  let- 
ters. You  can  find  the  equivalent  letter  designation 
from  the  numbered  zone  by  referring  to  figure  1  I  - 1 . 

Because  there  is  a  standard  time  meridian  for 
every  15°  of  longitude,  you  divide  your  longitude  by 


Figure  1 1-1. -Standard  time  zones. 
13.76(69) 
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15^  lo  find  which  zone  you  are  in.  Then,  to  find 
GMT.  you  merely  apply  ihe  zone  description  (ZD) 
aecording  lo  its  sign. 

To  illustrate,  assume  that  you  are  in  longitude 
105''E..  ZT  is  16h  23 ni  1 4s,  and  you  want  to  find 
GM  r.  Dividing  105  by  15  yields  7,  which  means  you 
are  in  time  /.one  7.  Vou  are  in  east  longitude,  so  the 
sign  is  minus.  Therefore,  your  ZD  is  -7.  The  minus 
sign  means  that  vou  subtract  ZD  from  ZT  to  find 
GMT.  i  hus: 


ZT 
ZD 
GMT 


16h 
-7 


23m 


14s 


9h 


23m 


14s 


Or,  say  youVe  in  longitude  75""^^.,  ZT  is  7h  13m 
57s,  and  you  want  to  find  GMT.  Divide  75  by  1  5  and 
your  answer  is  5.  Therefore,  you  are  in  zone  5,  and  it 
must  be  plus  5,  because  your  longitude  is  west.  Con- 
sequently: 


ZT 
ZD 
GMT 


13m 


57s 


4-5 


12h 


13m 


57s 


In  both  examples,  your  longitude  coincided  with 
a  standard  time  meridian  which  simplified  the  solu- 
tion somewhat.  If  you  are  not  located  on  one  of 
these  meridians,  you  can  figure  out  which  zone 

you're  in  by  dividing  your  longitude  by  15,  and  ob- 
serving the  size  of  the  remainder.  You  must  bear  in 
mind  that  each  standard  time  meridian  is  at  the 
center  of  its  time  zone,  and  the  zone  extends  7''30 ' 
on  either  side  of  the  meridian.  For  example,  say  your 
longitude  is  142Mr  W.,  and  you  want  to  know  ZD. 
Dividing  142^1'  by  15,  you  have  9,  with  7'*4r  left 
over.  But  7'^4r  is  more  than  7'^30 ',  so  you  must  be 
in  the  zone  next  beyond  zone  9,  meaning  zone  1 0. 

TIME  AND  DATE 

In  the  first  diagram  in  figure  1 1-2,  the  mean  sun 
is  over  the  Greenwich  meridian,  meaning  that  it  is 
noon,  1  May,  GMT.  Because  it  is  noon,  GMT,  it 
must  be  12  hours  later  (midnight)  at  the  180th 
meridian  on  the  other  side  of  the  earth.  In  other 
words,  the  sun  is  just  starting  its  24-hour  cruise,  it  is 
the  same  day  all  the  way  around  the  earth,  but  a  new 
day  is  about  to  begin  at  the  1 80th  meridian. 

As  the  sun  moves  westward,  if  takes  noon  along 
with  it,  so  to  speak,  and  midnight  moves  along  con- 
currently into  east  longitude.  In  the  second  diagram 
the  sun  has  brought  noon  to  90*'W.  longitude.  For 


=  2  MAY 


-WEST 


I  MAY,  1200  GMT 


1  MAY,  1 600  GMT 


^         -  >  -  ^ 


2  MAY,  0000(2400)  GMT 


2  MAY,  0600  GMT 


Figure  I  i  -2.^Date  change  over  the  earth, 
69.37 

the  sun  to  travel  90**  requires  6  hours,  so  it  is  6  hours 
past  noon,  or  1 8h  Om  Os  GMT.  Midnight  has  moved 
to  90*'E.  longitude, 

A  new  day  starts  as  midnight  leaves  180^  Thus, 
between  180"  and  90*'E.,  it  is  the  next  day,  2  May, 
while  it  still  is  1  May  from  90''E.  westward  to  1 80''. 

Looking  at  the  third  diagram,  you  see  that  the 
sun  has  brought  noon  to  the  1 80th  meridian,  and  it  is 
midnight  in  Greenwich.  It  now  is  2  May  from  1  80"'  to 
O''  longitude  in  tiie  eastern  half  of  the  earth,  but  still 
1  May  from  O*'  to  i  80^  in  the  western  half. 

In  the  last  diagram,  noon  has  reached  90*^8.,  and 
midnight  has  traveled  6h  past  Greenwich  to  90''W.  It 
is  2  May  over  three-quarters  of  the  earth,  from  1 80"' 
around  to  90''W.,  but  still  I  May  over  the  quarter 
between  90''W.  and  1 80^  On  2  May,  GMT  is  6h  Om 
Os. 
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The  date  changes  at  the  180th  meridian  in  all  of 
the  diagrams  except  the  first  one.  Going  west,  it 
becomes  the  next  day  at  1 going  east,  it  becomes 
the  day  before. 

When  you  refer  to  GMT  ir  the  Nautical  Al- 
manac, you  muiit  know  what  the  date  is  at  Green- 
wich. Frequently  the  date  there  differs  from  what  it 
is  in  your  longitude.  Assume  that  on  1  May  you  are 
in  longitude  176^1'  W..  and  2T  is  16h  Om  Os.  Di- 
vide 176°  by  15.  The  nearest  whole  number  is  12, 
the  ZD.  Longitude  is  %vest,  therefore  ZD  is  -r  12.  Ad- 
ding ZD  to  ZT,  wt  obtain  the  following  data: 


ZT       16h       Om       Os       (1  May) 

ZD       +12  ^ 

GMT       28h       Om       Os       (1  May) 


What  have  we  here,  28  o'clock?  Time  2800  on  1 
May  is  the  same  as  0400  on  2  May.  Therefore,  GMT 
is4h0m  Os  on  2  May. 

Suppose  that  at  the  same  ZT  you  were  in  lon- 
gitude 1 76°4 1 '  E.,  on  the  other  side  of  1 80,  where  it 
is  2  May.  In  this  example,  ZD  is  - 1 2  but  GMT  comes 
out  the  same;  the  date  where  you  are  is  the  same  as 
the  date  at  Greenwich.  In  the  former  problem,  it  al- 
ready  has  become  a  day  later  at  Greenwich. 


ZT       16h       Om       Os       (2  May) 

ZD  -12  

GMT         4h        Om        Os       (2  May) 

Here  is  a  problem  with  a  new  twist:  Suppose 
you're  in  longitude  47^53'  E.,  ZT  is  2h  Om  Os,  and 
the  date  is  2  May.  The  ZD  is  -3.  (You  should  know 
why  by  now.)  How  can  you  subtract  3  from  2h  Om 
Os?  Time  0200  on  2  May  is  the  same  as  2600  on  1 
May.  The  figuring  goes  like  this: 

ZT  26h  (1  May} 

ZD  ^  

GMT  23h  (1  May) 


ZONE  AND  LOCAL  MEAN  TIME 

Zone  time  is  a  matter  of  convenience  only.  It  was 
established  to  keep  all  clocks  in  a  specific  area  on 
the  same  time.  The  actual  time  where  you  are  is  the 
local  mean  time»  which  changes  continually  as  the 


sun  moves.  Local  mean  time  also  changes  as  vou 
change  your  longitude. 

If  you  are  located  on  one  of  the  standard  time 
meridians,  thei<  zone  time  and  local  mean  tmie  are 
the  same.  Otherwise,  you  must  calculate  local  mean 
lime  according  to  the  difference  in  longitude 
between  your  meridian  and  the  closest  standard  time 
meridian.  You  subtract  vo'jr  longitude  from  the  lon- 
gitude of  the  time  meridian.  This  result  is  in  degrees, 
minutes,  and  seconds  of  arc,  which  you  convert  to 
time,  and  apply  to  the  zone  time. 

Suppose  you  are  in  longitude  1 42^4 1 '  W\,  and  ZT 
is  06h  ^Jm  09s.  Divide  142^1' by  15,  and  you  find 
that  you  are  in  zone  +iU.  Your  standard  time 
meridian  must  be  I50''W.  Write  that  down  as 
149^*60'  W.,  so  it  will  be  easier  to  subtract  your  lon- 
gitude. 

Longitude  time  meridian   HQ'^GO'W. 

Longitude  your  meridian   142  41  W. 

Longitude  difference   T'^IQ* 

Change  7''19'  to  time,  and  you  get  Oh  29m  16s. 
This  change  means  that  LMT  at  your  meridian  dif- 
fers from  ZT  by  Oh  29m  16s.  Whether  your  time  is 
later  or  earlier  than  the  time  at  ISO^W.  depends  on 
whether  you  are  east  or  west  of  that  meridian.  You 
are  in  west  longitude,  which  is  measured  west  from 
0^  to  180^  so  150^W.  must  be  farther  west  than 
142^41'  W.  Therefore,  you  must  be  east  of  the  stan- 
dard time  meridian.  It  is  always  later  to  the  east,  con- 
sequently your  LMT  must  be  Oh  29m  1 6s  later  than 
ZT.  This  representation  is  as  follows: 

ZT        06h        2im  09s 
QOh        29m  16s 
LMT        06h         50m  25s 


TIMEPIECES 

Time-measuring  devices  have  evolved,  with 
civilization,  from  the  simplest  sundials  to  com- 
plicated electronic  equipment.  Aboard  Navy  ships, 
time  is  kept  by  watches,  clocks,  and  chronometers. 

CLOCKS  AND  WATCHES 

A  ship*s  routine  activities  are  timed  by  the  vari- 
ous ship*s  clocks  or  deck  clocks»  mounted  on  the 
bulkheads  and  usually  set  to  ZT.  When  the  ship  en- 
ters a  new  time  zone,  a  Quartermaster  makes  the 
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rounds  of  all  clucks,  resetting  them  1  hour  one  way 
or  the  other,  omtingenl  upon  whether  the  ship  is 
nrKuing  cast  or  '.est  The  commanding  authority 
may,  however,  direct  that  the  clocks  be  changed  at 
Siime  time  except  the  instant  of  entry  into  a  new 
ztme.  Some  arbitrary  time,  like  daylight  saving,  may 
be  selected  for  reasons  of  convenience.  In  some  lo- 
calities  the  ship's  clocks  are  set  to  fractional  zone 
time. 

Ships  a>  ?  equipped  with  a  number  of  clocks  de- 
pending  upon  the  ship  s  size  and  mission.  The 
pilothouse,  engineering  spaces,  offices,  messing 
spaces,  and  staterooms  are  areas  that  normally  have 
clocks.  Ship's  clocks  are  of  various  types:  12-  and 
24'hour  dials,  direct  reading,  S-day  (winding 
period),  electric,  etc.  Whatever  their  location  or 
type,  however,  keeping  them  set  to  correct  time,  ad* 
justing  their  rates,  and  having  them  repaired  when 
necessary  i,s  the  Quartermaster's  responsibility. 

One  person  usually  is  assigned  the  job  of  winding 
and  setting  the  clocks  at  intervals  prescribed  by  the 
navigator.  Ship's  clocks  are  accurate  enough  to  time 
meals,  watch  relief,  taps,  liberty  call,  etc.  The  person 
assigned  the  duty  of  setting  the  clocks  sets  a  compar- 
ing watch  to  the  correct  time  (either  from  a 
chronometer  or  radio  time  signal)  and  checks  the 
accuracy  of  each  clock  by  comparing  it  with  the 
comparing  watch.  He  then  notes  (in  a  clock  log)  the 
error  of  each  clock,  winds  each  clock,  and  adjusts  it 
to  run  faster  or  slower,  depending  on  whether  it  was 
gaining  or  losing  tim^.  No  adjustment  for  rate  is 
made  to  clocks  that  have  only  a  small  error,  because 
frequent  adjustments  may  cause  erraticisms. 

Comparing  watches  and  stopwatches  may  also  be 
used  for  timing  celestial  observations,  as  described 
in  the  final  topic  in  this  chapter 

CHRONOMETER 

Chief  ^»mong  navigational  timepieces  is  the 
chronometer  (fig.  1 1-3),  It  is  considered  one  of  the 
most  accurate  mechanical  time  machines  devised  by 
man.  If  a  ship  does  nol  have  a  chronometer,  and 
must  navigate  at  any  time  by  celestial  observations, 
she  is  provided  with  a  timepiece  that  reasonably  ap- 
proximates the  chronometer's  accuracy. 

The  chronometer  is  a  clock  of  unusually  fine 
construction.  It  is  designed  for  extreme  accuracy 
and  dependability,  and  is  built  to  withstand  shock, 
vibravion,  and  variations  of  temperature.  Like  the 
magnetic  compass,  it  is  mounted  in  gimbals  to  offset 
ship's  motion.  It  must  be  handled  with  the  greatest 
care,  because  its  accuracy  and  regularity  are  essen- 


Figure  I  l-3.-Ship's  chronometer  in  its  case. 
69.38 


tial  in  determining  GMT,  the  basic  time  used  in  fix- 
ing position  by  celestial  navigation. 

Types  of  Chronometers 

Two  types  of  chronometers  presently  are  in  use: 
size  85  and  size  35. 

The  size  85  chronometer  (formerly  called  ship 
chronometer)  is  the  principal  navigation  timepiece 
aboard  ship.  It  can  easily  be  identified  by  its  4-inch 
dial  and  the  jerky  motion  of  its  second  hand,  which 
jumps  1/2  second  every  other  tick.  A  modified  size 
85  chronometer  is  furnished  to  missile  carrying 
ships,  if  those  ships  have  shipboard  time/frequency 
standards.  This  modification  features  an  electrical 
contact  assembly  (make-break  circuit)  capable  of 
producing  an  electrical  impulse  every  second  except 
the  59th  second  of  each  minute.  The  make-break 
circuit  keeps  the  DRT  and  other  equipment  on  mis- 
sile  ships  set  to  the  correct  time. 
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Formerly,  size  35  chronometers  ^Ae^e  cilled 
chrt)nometer  watches.  They  are  idenrifjed  by  thL*ir  2 
1/2-inch  dial  and  external  winding  sr.erfK  making 
them  resemble  large  pocket  watches.  Although  size 
35  chronometers  still  are  found  on  many  ships.  the> 
are  being  phased  out  of  the  Navy. 

Care  of  Chronometer 

The  Sa\  Ships  Technical  Manual,  current  Nav- 
Ships  directives,  and  Xavy  Regulations  contain 
Complete  instructions  concerning  the  care,  winding, 
and  transportation  of  chronometers.  You  must 
familiarize  yourself  with  these  instructions.  A  brief 
summary  of  their  content  follows. 

Before  the  chronometer  is  received  on  board, 
complete  preparations  should  be  made  for  its  im- 
mediate installation.  The  chronometer  locker  {fi^. 
11-4)  should  be  located  as  near  as  possible  to  the 
ship's  centerline,  where  the  effect  of  rolling  is 
minimized.  Chronometers  should  not  be  installed 
near  masses  of  vertical  iron  or  charged  electrical 
machinery.  They  should  be  placed  where  they  are 
least  subjected  to  drafts,  temperature  changes,  the 
jar  or  vibration  of  machinery,  and  the  shock  of  gun- 
fire. 

Chronometers  should  always  remain  in  their  gim- 
bal  boxes.  The  glass  cover  of  the  chronometer  gim- 
bal  box  should  be  kept  closed  at  ail  times.  This  cover 
protects  the  chronometer  from  moisture  and 
prevents  sudden,  rapid  changes  of  temperature.  The 
gimbal  boxes  should  be  removed  from  the 
chronometer  locker  only  under  the  following  cir- 


Figure  I  !-4.-Stowage  of  ship's  chronometers* 
69.39 
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cumstanct*>:  for  safekeeping  during  cxtenu-.;d 
periods  of  ship  repair,  during  dcpermmg  or  tlashmg 
c)perations;  or  when  the  chronometers  are  scheduled 
for  overhaul- 
When  chronometers  are  received  on  bc^ard.  thev 
have  a  small  piece  of  gummed  paper  attached  to 
their  bezels.  On  this  paper  is  written  or  stamped  the 
overhaul  due  date.  Chronometers  should  he  turned 
in  for  overhaul  w  ithin  6  months  of  the  date  indicated 
because,  beyond  that  time*  their  rates  tend  to 
become  erratic  and  their  accuracy  deteriorates. 

If  chronometers  are  moved  for  any  reason,  their 
gimbal  rings  must  be  locked.  For  transportation 
from  Ghip  to  pool,  or  vice  versa,  the  instruments 
should  be  hand-carried  by  a  responsible  person.  He 
must  guard  them  particularly  against  shocks,  jars,  or 
quick  rotary  motions.  The  Nav Ships  Technical 
Manual  gives  instructions  for  transporting 
chronometers  over  a  considerable  distance  (as  by 
express). 

Winding  Chronometers 

Chronometers  are  started  and  set  to  GMT  at  the 
chronometer  pool  and  are  never  reset  thereafter. 
Although  they  usually  are  designed  to  run  for  56 
hours  without  rewinding,  each  one  must  be  wound 
regularly  at  approximately  the  same  time  each  day 
to  ensure  uniform  performance.  If  a  chronometer 
should  run  down,  the  consequences  would  be  seri- 
ous; hence,  a  better  means  than  memory  alone  must 
be  used  as  a  reminder  of  the  time  for  daily  winding. 
The  number  of  hours  elapsed  since  the  last  winding 
is  shown  by  an  indicator  dial  on  the  face  of  each 
chronometer. 

To  wind  the  size  85  chronometer,  turn  the  instru- 
ment gently  on  its  face  and  steady  it  with  your  hand. 
Uncover  the  keyhole  by  turning  the  dustplate  on  the 
bottoin,  and  insert  the  key.  Wind  counterclockwise. 
Seven  half-turns  will  suffice  if  no  more  than  24  hours 
have  elapsed  since  the  last  winding.  Take  the  last 
turn  slowly,  to  ivoid  bringing  the  winding 
mechanism  up  hard  against  the  stops.  After  winding, 
cover  the  keyhole  and  return  the  instrument  to  its 
normal  position.  (Except  when  being  wound, 
chronometers  should  always  rest  face  up  in  their 
gimbals.)  Check  the  indicator  dial  at  the  top  of  the 
face  to  ascertain  that  the  indicator  is  back  to  0. 

To  wind  the  size  35  chronometer,  grasp  it  in  your 
left  hand.  Turn  it  in  its  gimbal  until  it  is  vertical,  stem 
up.  With  the  thumb  and  index  finger  of  the  right 
hand,  wind  the  instrument  as  you  would  a  fine 

watch,  again  being  careful  not  to  bring  the  winding 
mechanism  up  hard  against  the  stops.  Twenty-one 
half-turns  normally  wind  24  hours. 
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Most  ships  have  more  than  one  chronometer. 
They  should  be  wound  in  the  same  sequence  each 
day  to  prevent  omissions.  The  Quartermaster 
customarily  winds  the  chronometers  at  1  130.  A  re- 
port of  thi*:  action  must  be  made  to  the  commanding 
officer  by  the  OOD  at  1 200. 

Error  and  Rate 

Even  a  chronometer  cannot  keep  exact  time  in- 
definitely. S'  ner  or  later  the  chronometer  time 
gradually  begins  to  draw  away  from  GMT. 
Chronometers  are  set  to  GMT,  as  nearly  as  possible, 
before  delivery  aboard  ship.  The  difference  between 
chronometer  time  and  GMT,  at  any  instant,  is  called 
chronometer  error.  Error  directions  are  identified 
with  a  sign  or  letter,  such  as  ( +  or  F  =  Fast)  or  (-  or 
S  Slow),  to  indicate  that  the  chronometer  is  either 
fast  or  "^ow  in  relation  to  the  correct  GMT. 

Chronometer  rate,  on  the  other  hand,  is  the 
amount  the  instrument  gains  or  loses  in  a  specified 
time.  For  example,  a  chronometer  whose  rate  is  4- 
1.5  seconds  will  gain  1.5  seconds  every  24  hours. 
Chronometer  rate  is  usually  expressed  as  seconds 
and  tenths  of  seconds  per  day,  and  is  labeled 
'gaining'' or  ''losing.''  Chronometer  rate  is  deter- 
mined by  comparing  errors  obtaintjd  several  days 
apart  and  dividing  the  difference  by  the  number  of 
days  between  readings.  See  example  oelow. 

No  attempt  should  be  made  to  determine 
chronometer  error  closer  than  1/2(0.5)  second. 
Average  daily  rates,  therefore,  are  a  somewhat  more 
accurate  measurement  of  the  chronometer's  per- 


formance than  are  the  daily  checks  because,  in  the 
former  method,  any  daily  observational  errors  are 
averaged  out. 


Determining  Chronometer  Error 

Inasmuch  as  chronometers  are  never  reset 
aboard  ship,  an  accumulated  error  may  become 
quite  large.  Such  an  error  is  unimportant,  though,  if 
an  accurate  record  is  kept  of  the  error. 

The  most  accurate  check  on  the  chronometer 
and  other  timepieces  is  the  radio  time  signal,  broad- 
cast by  radio  station  NSS  and  other  stations  listed  in 
Radio  Navigational  Aids  ( H.O.  117).  Naval  radio  sta- 
tions transmit  time  signals  (on  six  different  frequen- 
cies) for  the  5  minutes  immediately  preceding  cer- 
tain hours  GMT.  These  signals  may  be  relied  upon 
because  they  are  accurate  to  within  0.01  second. 
You  must  familiarize  yourself  with  their  pattern,  a 
description  of  which  follows. 

Each  second  in  the  time  signal  is  marked  by  the 
beginning  of  a  dash;  the  f^nd  of  the  dash  has  no  sig- 
nificance. Beginning  at  ^  minutes  before  the  hour, 
every  second  is  transmitted  except  the  51st  second 
of  the  1st  minute,  52nd  second  of  the  2nd  minute, 
53rd  second  of  the  3rd  minute,  54th  seconc  of  the 
4th  minute,  29th  second  of  each  minute,  the  last  4 
seconds  of  each  of  the  first  4  minutes,  and  the  last  9 
seconds  oi  ilic  last  minute.  The  hour  signal  after  the 
9-second   break  (59m  60s)    consists  of  a  longer 


Date  Correct  GMT  "     Chron.  time  Error  Chron.  rate 

17  July         llh  30m  00s         Uh  32m  OOs        02m  00s 

18  July         llh  30m  OOs         llh  32m  01s        02m  01s  +ls 

Average  daily  rate  (ADR)  is  found  by  using  the  formula-- 

ADR  =  .(error  on  last  day  observed)  -  (error  on  first  day  observed ) 
(date  of  last  observation)       «  (date  of  first  observation ) 

The  example  worked  from  applying  the  ADR  formula  is  for  a  31-day  month.  A 
navigator,  desiring  to  determine  the  chronometer  rate,  compares  the  chronometer 
directly  with  the  Washington,  D.  C,  1200  radio  time  signal  on  different  days.  On 
the  first  day  the  chronometer  reads  fast  by  09  minutes  3.0  seconds  and  on  the  last 
day  it  reads  fast  by  9  minutes  53.5  seconds.  Average  daily  rate  (ADR)  is  found  as 
follows  — 

ADR  =  (F)09m^53.5s  -(F)  09m  3.0s  ^    ^5^-  =  1.68s/day  gaining 
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clash  than  the  others.  For  clarity,  the  system  of 
dashes  is  shown  graphically  in  the  accompanying  ta- 
ble. 


Minute 

Second 

55 
56 
57 
58 
59 

50  51  52  53  54  55  56  57  58  59  60 
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Radio  stations  WV/V  (Washington)  and  WWVH 
(Honolulu)  give  the  correct  lime  signal  every  5 
minutes,  24  hours  per  day.  These  time  signals  consist 
of  an  audiofrequency,  which  is  interrupted  precisely 
1  minute  before  each  hour  and  at  5-'minute  intervals 
thereafter.  The  signals  are  broadcast  on  2.5,  5,  10, 
15,  20,  and  25  megahertz.  One  of  these  signals 
usually  can  be  received  in  any  part  of  the  world. 

The  upcoming  lime  is  announced  during  the  in- 
terruption of  the  audiofrequency.  The  exact  time  is 
taken  the  instant  the  audiofrequency  is  resumed.  An 
example  of  the  voice  announcement  might  be:  ''This 
is  radio  station  WWV.  When  the  tone  returns,  the 
time  will  be  8:50  a.m.  eastern  standard  time;  8:50 
a.m." 

Information  concerning  each  chronometer  (er- 
ror, successive  daily  rate,  average  daily  rate)  must 
be  recorded  in  the  Navigational  Timepiece  Rate 
Book,  NavShips  9846/2.  (See  fig.  11-5.)  Each  page 
of  NavShips  9846/2  can  accommodate  the  records 
of  a  maximum  of  three  chronometers  for  1  month. 

The  most  accurate  timepiece  on  board  is 
checked  against  the  time  signal,  and  its  error  is 
recorded  in  NavShips  9846/2.  Errors  of  the  other 
chronometers  can  be  calculated  by  referring  to  the 
chronometer  just  checked. 

Chronometer  Minus  Watch  Computation 

The  importance  of  obtaining  the  exact  GMT  of 
every  celestial  observation  was  mentioned  earlier. 
Obviously  it  would  be  impractical  if,  every  lime  you 
took  a  sight  on  the  bridge  wing,  you  had  to  dash  into 
the  charthouse  and  look  at  the  chronometer.  Every 
observation,  consequently,  is  timed  the  instant  it  is 
made,  either  by  a  stopwatch  or  by  a  comparing 
watch. 

The  stopwatch  can  be  started  exactly  on  some 
convenient  minute  or  hour  of  the  chronometer.  If  its 
rate  is  known  to  be  small,  there  is  no  necessity  for 


working  out  any  chronomc'  ) 
compulation,  provided  the  ii  f>- 
servalions  are  taken  is  shcn  •  observa- 
tion, the  stopwatch  can  be  stopp»jd  (or  reversing  the 
procedure,  the  watch  may  be  started)  when  the  sight 
is  taken,  but  seldom  is  only  one  ob^iervation  made. 
For  this  reason,  the  stopwatch  usually  must  he  read 
like  any  other  watch. 

A  comparing  watch  can  be  set  to  the  chronome- 
ter time  and  can  be  used  to  keep  time,  if  its  rate  also 
is  small.  Some  navigators,  though,  prefer  to  keep 
their  watches  on  zone  time,  hen':e  observation  time 
must  be  computed.  It  doesn't  matter  whether  com- 
putation is  made  before  or  after  the  observation.  It  is 
essential,  though,  to  have  the  interval  as  short  as 
possible  between  time  of  sight  and  time  of  compula- 
tion. Otherwise,  enough  time  may  elapse  for  the 
watch  to  gain  or  lose  a  sufficient  amount  to  cause  an 
error.  For  better  accuracy  and  to  avoid  careless  er- 
rors, it's  a  good  idea  to  make  C-W  computations 
both  before  and  after  a  round  of  sights. 

The  C-W  computation  is  watch  time  ( WT)  to  the 
half-second  subtracted  from  chronometer  time 
(CT).  If  WT  is  greater,  12  hours  must  be  added  to 
CT.  The  C-W  is  never  greater  than  12  hours, 
because  both  watch  and  chronometer  are  graduated 
only  to  12.  Now  that  you  know  the  value  of  C-W,  it 
is  necessary  only  to  add  this  value  to  the  WT  of  any 
observation  to  find  the  correct  CT,  then  apply  CE, 
and  you  have  the  GMT  of  the  observation. 

To  work  an  example,  assume  that  you  have  a 
chronometer  whose  error  (CE)  is  -7m  4s;  in  other 
words,  it  is  7m  4s  behind  GMT.  Your  watch  is  set  to 
ZT  and  reads  5h  26^1  42s  when  the  chronometer 
reads  1  Oh  19m  00s.  First,  fmd  the  C-W.  It's  WT  sub- 
tracted from  CT. 


CT 
WT 
C-W 


lOh 
5h 


19m 
26m 


00s 
42s 


4h 


52m 


18s 


You  step  out  on  the  bridge  with  your  sextant  and 
watch,  and  sight  on  Sirius  at  WT  5h  34m  21s,  date 
15  October,  longitude  10^34.2' E.  What  is  the 
GMT  of  this  sight?  Applying  the  formula 
CT=WT+C-W,  we  find: 


WT 

C-W 

CT 


5h 
4h 


34ni 
52ni 


21s 
IBs 


lOh 


26m 


39  s 
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DATE 


YEAR 


B 


MAKC  HAhAU^  r  ^  ^  . 
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SLRIAL  NO  /  W 
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TO  G  r  T     "  '^^ST 
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Figure  1  l-5.-Ship*s  chronometer  record. 
69.140 
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The  CT  is  the  chronometer  time  of  the  observa- 
tion. Apply  CE  to  CT  to  find  GMT.  The  CE  is  minus, 
meaning  that  the  chronometer  is  behind  GMT, 
therefore  CE  must  be  added  to  CT.  Thiis: 


CT 
CE 
GMT 


lOh 


26m 
7m 


39s 
04s 


lOh 


33m 


43s 


Now,  let's  consider  the  date  15  October  at 
10r32.2'  E.  Is  it  the  same  day  at  Greenwich?  Let's 


sec.  The  zone  time  is  5h  34m  2  Is.  The  ZD  is  -7.  Sub- 
tract ZD  from  ZT  to  get  GMT.  You  can't  subtract  7 
from  5,  but  5h  on  15  October  is  the  same  as  29h  on 
14  October,  and  7  f'  29  is  22.  Therefore,  lOh 
33m  43s  is  not  i\.v  ^  October,  but  p.m.  on  14 

Ociober,  Froiv   .his  nation,  it  follows  that 

GMTis22h33i)   ^'^^'^  October. 

In  problems  like  these  you  must  check  the  date 
carefully  every  time  to  avoid  a  1 2-hour  error  such  as 
the  one  we  encountered  just  now. 
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CHAPTER  12 


INTRODUCTION  TO  K  J 


NAVIGATION  DEFINED 

Navigation  is  simply  the  art  and  science  that  ena- 
bles the  mariner  (or  aviator)  to  ( I )  determine  his 
ship's  position,  and  (2)  guide  her  safely  from  one 
point  to  another.  You  already  have  a  good  idea  of 
how  a  ship's  compass  is  used  in  guiding  her  from  one 
point  to  another,  but  how  does  her  navigator  figure 
out  where  he  is  in  the  first  place? 

The  only  way  to  locate  any  object  is  to  describe 
its  position  with  relation  to  some  other  object(s) 
whose  location  is  already  known.  If  you  don't  be- 
lieve this,  try  and  dream  up  another  way  to  locate 
something.  Try  to  tell  yourself  where  your  white  hat 
is,  right  now,  without  bringing  some  other  object 
into  the  picture.  Either  your  white  hat  is  on  your 
head,  in  your  locker,  in  your  sea  bag,  or  in,  on,  or 
near  some  other  object  you  can  locate.  If  it  isn't, 
then  you  don't  know  where  it  is. 

We  have  four  ways  of  determining  position  in 
navigation,  every  one  of  which  locates  a  ships  posi- 
tion with  relation  to  some  locality,  or  object(s) 
whose  location  is  already  known.  These  four 
methods  of  finding  position  are- 

1.  Piloting,  in  which  position  is  determined  by 

means  of  bearings  on  or  distances  from  visi- 
ble objects  on  the  earth's  surface,  and  by 
soundings. 

2.  Dead  reckoning,  in  which  position  is  ascer- 

tained through  the  direction  and  distance  a 
ship  has  traveled  from  a  known  point  of  de- 
parture. 

3.  Celestial  navigation,  in  which  position  is 

found  by  locating  a  ship  with  relation  to  the 
celestial  bodies. 

4.  Electronic  navigation,  in  which  position  is 

determined  much  as  it  is  in  piloting,  except 
that  the  bearings  and/or  distances  are  ob- 
tained by  electronic  means. 
By  utilizing  the  methods  of  calculating  ship's 
position,  her  course  can  be  kept  on  charts  in  the 
pilothouse.  (See  fig.  I2-I.) 

The  four  ways  of  determining,  position  will 
receive    individual    treatment    as    this  course 


progresses.  Right  now  we  want  to  discuss  some  of 
the  fundamentals  you  must  know  about  objects 
located  on  the  terrestrial  sphere. 

TERRESTRIAL  SPHERE 

Let's  say  you're  looking  at  a  white  cue  ball  with 
an  absolutely  blank  surface.  Take  a  pencil  and  make 
a  mark  on  it.  Now,  how  would  you  tell  anybody 
where  on  the  cue  ball  the  mark  is  located?  The 
answer  is:  You  couldn't.  There  are  no  points  or  ob- 
jects on  the  cue  ball  with  reference  to  which  you  can 
locate  the  mark. 

The  earth  is  a  sphere,  just  as  this  cue  ball  is.  It  is 
called  the  terrestrial  sphere.  Although  it  is  a  little 
flattened  instead  of  being  perfectly  spherical,  this  ir- 
regularity is  disregarded  here  for  simplicity. 
Reference  points  for  location  of  objects  on  the 
earth,  with  two  exceptions,  have  been  established  by 
general  agreement  among  maritime  nations.  These 
two  exceptions  are  the  north  and  south  poles, 
located  at  the  ends  of  the  axis  on  which  the  earth 
rotates.  Imaginary  lines  (an  infinite  number  of  them) 
running  through  the  poles  and  around  the  earth  are 
called  meridians.  They  divide  the  earth  into  sections, 
the  way  an  orange  is  divided  into  segments. 

Now,  suppose  you  start  at  the  north  pole  and 
travel  along  a  meridian  exactly  half  way  to  the  south 
pole.  You'll  then  be  on  the  equator,  an  imaginary 
line  running  clear  around  the  earth,  which  bisects 
every  meridian  and  divides  the  earth  in  half.  The  half 
the  north  pole  is  on  is  called  the  northern  hemi- 
sphere; the  other  half,  the  southern  hemisphere. 

CIRCULAR  MEASUREMENT 

Before  going  any  further,  you'll  have  to  know 
something  about  how  distances  are  measured  along 
the  circumference  of  a  circle.  Measurement  along  a 
meridian,  for  instance,  which  is  a  perfect  circle,  is 
expressed  in  terms  of  degrees  of  arc.  These  degrees 
of  arc  may  be  transformed  into  linear  measurement 
in  nautical  miles  (described  later).  The  best  example 
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Figure  1 2- 1  .-Plotting  a  course.       1 34.69 


of  circular  measurement  in  degrees  of  arc  is  the 
compass  card.  Whatever  the  size  of  the  card,  its  cir- 
cumference always  contains  360°.  Each  degree  con- 
tains 60  ininutes  (');  each  minute,  in  turn  contains 
60  seconds  (").  The  nautical  mile,  by  arbitrary  inter- 
national agreement,  is  now  taken  as  6076. 1  1 549  feet 
or  exactly  1852  meters.  The  nautical  mile  is  about 
one-seventh  again  as  long  as  the  statute  mile. 

MERIDIANS  AND  PARALLELS 

So  far,  in  developing  a  system  for  locating  points 
on  the  terrestrial  sphere,  we  have  a  series  of  meridi- 
ans running  through  the  poles  around  the  earth,  and 
a  single  line,  called  the  equator,  running  around  the 
earth  at  right  angles  to  its  axis.  These  reference  lines 
can  be  seen  in  figure  12-2.  The  equator  divides  each 
meridian  and  the  earth  itself  into  two  exact  halves. 

For  every  degree  around  the  earth's  rim  there  is  a 
meridian-360  of  them  60'  or  3600"  apart.  A  starting 


point  for  numbering  these  specific  meridians  was 
required,  and  most  of  the  maritime  countries  de- 
cided that  the  starting  point  should  be  the  meridian 
on  which  was  located  the  Royal  Observatory  at 
Greenwich,  England.  The  Greenwich  meridian  is 
therefore  number  0,  and  meridians  run  from  that 
one  east  and  west  to  the  1  80th,  on  the  opposite  side 
of  the  earth  from  Greenwich.  The  complete  circle 
formed  by  the  0  and  1  80th  meridi  ans,  like  the  eaua- 
tor,  divides  the  earth  into  two  exact  halves,  one  of 
which  is  the  eastern  and  the  other  the  western  hemi- 
sphere. Every  meridian  runs  true  north  and  south. 

Let's  leave  the  meridians,  now,  and  go  back  to 
the  equator.  Let*s  cut  a  globe  of  the  world  in  half  ex- 
actly along  the  equator,  and  set  the  northern  half  on 
the  chart  table,  flat  edge  down.  Get  your  eye  lined 
up  so  that  the  flat  edge  appears  as  a  straight  line,  and 
you  will  see  the  upper  edge  in  the  shape  of  a  semicir- 
cle, containing  180°  of  arc,  90°  from  equator  to  pole 
on  either  side. 
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NORTH  POLE 


^^^SOUTH  POLE 


Figure  12-2.-The  terrestrial  sphere. 
65.1 16(69) 


Beginning  with  the  equator,  you  see  lines  that  ap- 
pear to  be  parallel  to  it,  one  Tor  each  of  the  90''  of  arc 
from  the  equator  to  the  north  pole.  The  planes  form- 
ing these  lines  on  the  earth's  surface  are  actually 
parallel  to  each  other,  and  for  this  reason  they  are 
called  parallels.  (See  fig.  12-2.)  As  a  matter  of  fact, 
if  you  shift  your  eye  to  a  point  just  above  the  pole, 
you  can  see  that  they  are  actually  circles,  growing  in- 
creasingly smaller  as  they  get  farther  from  the  equa- 
tor and  nearer  the  poles.  Don't  forget  though,  that 
no  matter  how  small  a  circle  is,  it  still  contains  360^ 
The  distance  represented  by  each  degree  becomes 
less,  however,  as  the  parallel  circles  get  smaller. 

Starting  point  for  numbering  the  parallels  is  the 
equator,  the  0  parallel.  Parallels  are  numbered  from 
0''  to  90''N.  and  S.  of  the  equator,  and  every  parallel 
runs  true  east  and  west. 

Don't  get  the  idea  that  there  are  only  360  meridi- 
ans and  1  80  parallels.  There  is  a  meridian  or  parallel 
for  every  one  of  the  21,600  minutes  around  the 
complete  circle  of  the  earth's  sphere.  There  is  one 
for  each  of  the  1 ,296,000  seconds  all  the  way  around 
and  one  for  each  of  the  12,960,000  tenths  of 
seconds.  The  parallels  and  meridians  are  imaginary. 
Because  there  is  no  limit  on  the  imagination,  there  is 
no  limit  to  the  number  of  meridians  or  parallels  that 
could  be  imagined  on  the  earth.  You  could  imagine 
a  couple  of  trillion  of  them  crowded  between  your 


two  feet.  But  there  is  a  limit  to  the  capacity  of  our  in- 
struments, and  we  seldom  break  down  measurement 
along  a  meridian  or  parallel  to  a  value  smaller  than 
that  of  a  second. 


LATITUDE  AND  LONGITUDE 

Now  we  have  a  network  of  meridiars  and  paral- 
lels all  the  way  around  the  globe.  Every  spot  on  the 
earth  is  located  at  the  point  of  intersection  between 
a  meridian  and  a  parallel.  Every  point's  location  is 
described  in  terms  of  its  latitude  (distance  in 
degrees,  minutes,  and  seconds  of  arc  N.  or  S.  of  the 
equator,  measured  along  the  point's  meridian)  and 
longitude  (distance  in  degrees,  minutes,  and  seconds 
of  arc  E.  or  W.  of  0  meridian,  measured  along  the 
point's  parallel).  Longitude  is  always  from  O*'  to 
180".  Latitude  never  is  greater  than  90''.  Zero 
latitude  is  the  equator.  If  you  are  in  latitude  90*^  N., 
you  are  at  the  north  pole,  and  whichever  way  you 
look  is  south. 

GREAT  CIRCLE 

The  concept  of  the  great  circle  is  sometimes  dif- 
ficult for  a  beginner  to  grasp,  but  it  is  a  fundamental 
that  must  be  clearl;  understood.  A  great  circle  is  any 
circle  whose  plane  passes  through  the  center  of  the 
earth  or  any  other  sphere. 

What  does  this  statement  mean,  exactly?  Sup- 
pose you  have  a  perfect  sphere  of  soft  rubber 
through  which  you  can  pass  a  flat  sheet  of  thin 
metal.  If  you  shove  the  metal  sheet  through  the 
sphere  so  as  to  cut  it  exactly  in  half,  you  have  passed 
it  through  the  center.  The  circumference  of  the  flat 
side  of  each  half  becomes  a  great  circle  whose  cir- 
cumference is  the  same  size  as  the  circumference  of 
the  sphere  itself. 

On  the  other  hand,  if  you  shove  the  flat  metal 
through  the  sphere  so  that  it  doesn't  pass  through  its 
center,  the  circumference  of  the  flat  side  of  each 
part  is  smaller  than  the  outside  circumference  of  the 
sphere. 

In  both  examples  cited,  the  flat  sheet  represents 
the  plane  of  the  circle  the  sheet  makes  when  it  cuts 
the  sphere.  Now,  imagine  we  cut  the  earth  with  a 
similar  plane.  No  matter  how  we  slice  it,  if  the  plane 
passes  through  the  earth's  center,  the  cutoff  circle  is 
a  great  circle .  If  the  plane  passes  through,  away  from 
the  center,  however,  the  circle  it  cuts  is  a  small  cir- 
cle. 

The  equator  is  a  circle  whose  plane  passes 
through  the  earth's  center,  consequently  the  equator 
is  a  great  circle.  The  other  parallels  N.  and  S.  of  the 
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equator,  howcvcr,  are  all  small  circles  whose  planes 
do  not  pass  through  the  earth's  center.  The  equator 
is  the  only  parallel  that  is  a  great  circle.  All  meridi- 
ans, on  the  other  hand,  pass  through  the  poles,  and 
all  their  planes  must  therefore  pass  through  the 
earth's  center.  Consequently,  every  meridian  is  a 
great  circle. 

Don't  get  the  idea  that  a  great  circle  must  be 
either  a  meridian  or  a  parallel.  A  great  circle  is  any 
circle  around  the  earth  whose  plane  passes  through 
the  earth's  center,  no  matter  in  what  direction  the 
plane  passes. 

What  is  the  practical  significance  of  the  great  cir- 
cle in  navigation?  Just  this:  The  shortest  distance 
between  two  points  on  the  earth  (or  on  any  other 
sphere,  for  that  matter)  is  along  the  great  circle 
passing  through  the  points. 

You'll  understand  this  subject  better  after  you 
study  the  different  methods  of  chart  projection. 
Right  now  it  is  necessary  only  that  you  understand 
the  fundamental  concept  of  the  great  circle. 

NAUTICAL  DISTANCE 

We've  already  mentioned  the  nautical  mile.  It  is 
equal  approximately  to  1'  of  arc  along  the  equator, 
the  equivalent  in  length  of  about  1-1/7  statute  or 
land  miles.  The  equator  is  a  great  circle,  as  we  have 
seen.  Therefore,  if  1 '  of  arc  along  the  equator  is  1 
nautical  mile,  1'  of  arc  along  any  great  circle  must 
also  be  1  nautical  mile.  All  great  circles  on  the  earth 
are  the  same  length. 

How  does  this  relationship  work  out,  then?  It 
means  that  on  any  chart  the  meridians  may  be  used 
as  a  distance  scale.  All  meridians  are  great  circles 
therefore  1'  of  latitude  along  any  meridian  equals  1 
nautical  mile.  Latitude  is  measured  along  the  meridi- 
ans. On  the  other  hand,  when  it  comes  to  parallels,  1 
minute  equals  1  mile  only  along  the  equator,  the 
only  parallel  that  is  a  great  circle.  Or,  to  put  it 
another  way,  1  minute  of  longitude  equals  1  mile 
only  along  the  equator. 

NAUTICAL  SPEED 

The  word  knots  is  a  seagoing  speed  term  mean- 
ing nautical  miles  per  hour.  It  is  incorrect  to  say 
''knots  per  hour"  except  ^en  referring  to  accelera- 
tion. In  the  old  days  a  ship  gaged  her  speed  by  heav- 
ing over  a  chip  log,  consisting  of  a  flat  piece  of  wood, 
which  offered  a  maximum  resistance  to  passage 
through  the  water.  There  was  a  light  "log  line"  at- 
tached to  the  chip.  It  was  impracticable  to  stream 
out  1  mile  of  log  line,  so  the  line  was  knotted  mark- 


ing suitable  fractions  of  1  nautical  mile.  A  man  held 
aloft  a  reel  containing  the  log  line.  The  instant  the 
log  was  heaved  from  the  taffrail  by  the  Quartcr- 
rr'aster,  one  of  the  ship's  hands  turned  over  a  small 
2-  or  3-minute  sandglass.  As  soon  as  the  sand  in  the 
glass  ran  out,  the  reel  was  stopped,  and  from  ;he 
amount  of  line  run  out  in  2  or  3  minutes  the  number 
of  knots  that  would  have  run  out  in  i  hour  was  cal- 
culated. 

For  obvious  reasons,  the  chip  log  gave  but  a 
rough  approximation  of  a  rhip's  actual  speed.  It  is 
entirely  obsolete  now,  and  is  mentioned  here  only  to 
give  you  the  historical  background  of  the  expression 
"knots." 

NAUTICAL  DIRECTION 

Nautical  magnetic  direction  usually  is  measured 
from  true  north  on  from  the  observer's  meridian. 
The  meridians  run  true  north  and  south,  the  parallels 
true  east  and  west. 

On  the  old-fashioned  compass  card,  direction 
was  indicated  by  points.  There  were  32  points 
around  the  card,  each  of  which  had  a  name:  N,  N  by 
E,  NNE,  NE  by  N,  NE,  and  so  on.  Each  point  was 
subdividejd  into  quarter  points,  and  the  system  of 
naming  these  divisions  toward  or  away  from  the 
points  themselves  was  quite  complicated  and  dif- 
ficult to  remember. 

Modern  navigators  long  since  adopted  the 
system  of  circular  measurement  (360°  of  arc)  as  a 
much  more  convenient  means  of  indicating 
direction  than  the  ancient  system  of  points.  (See  fig. 
1 2-3.)  Only  the  Rules  of  the  Road  and  a  few  diehard 
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Figure  12-3.-The  compass  card.  45.29.1 
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pilots  and  coastwise  merchant  mariners  still  express 
direction  in  terms  of  points.  In  the  Navy  even  rela- 
tive bearings,  formerly  expressed  at:  points  on  the 
bow/'  ''abeam/'  ''2  points  abaft  the  beam/'  etc.,  are 
now  given  in  t«'rms  of  their  corresponding  degrees. 
There  i\rr  M  i/  J"  i'  <'.»<'l'      the  nhJ   lylc  CDiUfjass 

illtS. 

Direction  in  modern  navigation,  then,  is  always 
given  in  degrees,  measured  clockwise  from  true 
north,  or  000^.  A  course  or  bearing,  incidentally,  is 
always  expressed  in  three  figures,  regardless  of 
whether  three  digits  are  necessary.  In  other  words,  it 
is  not  45"^  but  045^  Seldom  is  it  possiible  to  consider 
compass  direction  to  a  value  smaller  ;han  the  10th  of 
a  degree,  even  though  each  degree  of  direction  con- 
tains 60  minutes  of  60  seconds  each.  As  a  matter  of 
fact,  it  is  almost  impossible  to  read  a  compass  bear- 
ing or  heading  to  closer  than  a  quarter  of  a  degree. 

BEARINGS 

A  true  bearing  is  the  direction  of  an  object  from 
the  observer,  measured  clockwise  from  true  north. 

A  compass  bearing  is  the  direction  of  an  object 
as  indicated  by  magnetic  compass.  It  must  be  con- 
verted into  a  true  bearing  by  applying  the  cor- 
rections for  variation  and  deviation  (illustrated  in 
chapter  6). 

A  relative  bearing  is  the  direction  of  an  object 
from  the  observer  measured  clockwise  from  the 
ship's  head,  as  indicated  by  the  lubber's  line  in  the 
binnacle,  pelorus,  or  gyro  repeater.  Figure  12-4 
shows  true  and  relative  bearings  of  a  lighthouse  from 
a  ship. 

Objects  seen  by  lookouts  are  reported  in  terms  of 
relative  bearings  by  degrees.  Relative  bearings  by 
points  still  are  used  to  describe  lights  and  the  like. 
Rules  of  the  Road,  and  sometimes  in  certain 
problems  connected  with  fixing  position  in  piloting. 
There  are  32  relative  bearings  by  points  around  the 
ship.  As  a  consequence,  each  point  is  equal  to  1 1 

l/4^  . 

There  will  be  times  when  the  Quartermaster  will 
find  it  necessary  to  convert  from  true  to  relative 
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Figure  1 2-4.- True  and  reiaaiive  bearings. 
45.29(65)B 


bearings  and  vice  versa.  This  rel:^.tionship  is  shown  in 
figure  12-4.  Note  that  dead  aliead  is  000°,  dead 
astern  is  180°,  and  the  starboard  a;id  port  midpoints 
are  090°  and  270°  respectively. 

The  reciprocal  of  any  bearing  is  its  opposite,  that 
is,  the  point  or  degree  on  the  opposite  side  ot  the 
compass  card  from  the  bearing.  For  example,  the 
reciprocal  of  1 80°  is  000°,  and  vice  versa.  When  you 
obtain  a  bearing  on  some  object,  the  bearing  from 
the  object  to  you  is  the  reciprocal  of  the  bearing 
from  you  to  it.  To  find  the  reciprocal  of  any  bearing 
expressed  in  degrees,  simply  add  1 80°  to  the  bearing. 
If  the  bearing  is  050°,  for  instance,  its  reciprocal  is 
050°  plus  180°  or  230°.  If  your  bearing  is  greater 
than  180°,  subtract  180°. 


CHAPTER  13 

DEAD  RECKONING  AND  PILOTING 


PLC  7  riNG 

At  last  we're  gemw  around  to  some  actual 
navigation.  By  the  time  y  ii  finish  this  chapter,  you 
will  know  how  a  shtp's  position  is  determined  by 
dead  reckoning  and  by  piloting.  But,  before  going 
mto  that,  you  must  kmiw  something  about  bow  cour- 
ses, bearings,  and  line-  position  are  plotted  on  a 
chart.  More  properly,  y-  c^ij  must  know,  first,  that  they 
frequently  are  not  ploiEEed  on  the  chart  itself  Re- 
peatedly drawing  lines.  :  hen  rubbing  them  out,  soon 
uses  up  a  chart.  Besides  it  is  desirable  many  times  to 
keep  a  permanent  fiiti^  a  ship's  movements.  Con- 
sequently, actual  plocrmg  often  is  done  on  either  an 
overlay  position  ploitimg  sheet,  or  a  small  area 
plotting  sheet.  Each  sheet  as  also  referred  to  as  a 
track  chart. 

OVERLAY 

An  overlay  consissss  simply  of  a  piece  of  tracing 
pa§)er  large  enough  t  cover  the  navigational  chart 
being  used.  The  charti  is  laid  on  the  chart  table  and 
the  overlay  is  fastened  over  it  with  tape.  Meridians 
and  parallels  are  trac*^  lightly  in  pencil  in  the  area 
to  be  plotted.  Each  nagsridian  and  parallel  is  marked 
carefully  with  its  degrees  and  minutes  of  latitude  or 
longitude.  The  genet:i:.i  contour  of  any  shoreline  in 
the  area,  although  mot  always  essential,  may  be 
traced  in  also.  Any  mavigational  hazards  in  the  area 
usually  are  marked.  From:  here  on,  the  overlay  is 
treated  as  if  it  were  tht:  chart  itself  When  a  plotting 
problem  is  completed aind  the  overlay  is  to  be  filed, 
it  is  a  good  idea  to  trace  over  its  essential  features  in 
ink  to  preserve  the  record  better. 

SMALL  AREA  PLO'^TING  SHEET 

A  small  area  plottiii|£i<^eet  is  a  form  that  is  the 
beginning  of  a  chart  ymi.  im  effect,  will  finish  draw- 
ing yourself  Wien  coianp^lesed,  it  represents  the  area 
om  the  chart  to  be  plotted^  but  it  is  on  a  larger  and 
mcare  convenient  scale.  Figiiire  13-1  shows  a  small 
area  plotting  sheet.  The  sheet  originally  contained 
oidy  the  compass  rose,  cacjiutdfistant  vertical  lines 


representing  the  meridians,  and  a  single  hori:zontaI 
line  called  the  middle  latitude  line.  This  line  cuts 
through  the  compass  rose  on  the  90°  and  270° 
graduations,  and  must  therefore  indicate  true  east 
and  west. 

A  vertcal  line  on  the  sheet  indicates  each  minute 
of  longitude,  but  the  middle  latitude  line  is  trie  only 
parallel  printed;  the  others  must  be  inserted  by  you. 
Parallels  cannot  be  included  in  the  printed  form 
because  of  Mercator  distortion.  On  the  Mercator 
projection,  parallels  arc  farther  apart  as  distance 
north  or  south  of  the  equator  increases.  In  other 
words,  as  latitude  increases,  the  ratio  between  a 
degree  of  latitude  and  a  degree  of  longitude  also  in- 
creases. This  ratio  must  be  worked  out  for  the 
latitude  in  which  you  are  plotting  before  you  can 
figure  out  how  far  apart  your  parallels  should  be  on 
the  small  area  plotting  sheet. 

Suppose  the  area  in  which  you  are  plotting  lies 
between  longitude  44°50' W.  and  46°30' W.,  and 
between  latitude  3r20'  N.  and  32°20VN.  Inasmuch 
as  the  printed  horizontal  line  represents  the  middle 
latitude,  it  must  represent  3  r20'  N.  plus  30'  (half  of 
the  60'  between  31°20'N.  and  32°20'N.),  or 
3r50'N. 

Next,  you  are  going  to  work  out  a  latitude  scale. 
Why  the  method  described  gives  you  such  a  scale  is 
a  matter  of  geometry  unnecessary  for  you  to  know. 
Here  is  what  you  actually  do: 

Starting  at  the  90**  graduation  on  the  compass 
rose,  count  up  the  outer  ring  (toward  0°)  the  number 
of  degrees  and  minutes  in  the  middle  latitude;  in  this 
instance,  31°50  You'll  have  to  estimate  where  50  ' 
will  land  you  between  59°  and  58°  on  the  compass 
rose.  With  an  edge  of  the  parallel  rulers,  draw  a  line 
through  the  centerof  the  compass  rose  to  the  58°10  ' 
graduation  and  its  reciprocal,  238°10  '.  The  recipro- 
cal is  used  merely  to  check  on  the  accuracy  of  the  lo- 
cation of  this  line. 

You  can  see  that  the  line  just  drawn  is  inter- 
sected  at  intervals  by  the  vertical  lines  representing 
minutes  of  longitude.  Each  intersection  along  the 
line  represents  a  minute  of  latitude  (to  accurate 
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Figure  1 3- 1  .-Small  area  plotting  sheet. 
65.130 


scale)  for  latitude  31°50'N.  Lay  off  the  length  of 
10'  of  latitude  with  the  dividers,  then  lay  off  a  paral- 
lel up  and  down  the  margin  for  every  10'  north  and 
south  of  the  middle  latitude  line.  A  minute  of 
latitude  is  a  nautical  mile,  hence  the  latitude  scale 
you  laid  out  serves  also  as  a  distance  scale  for  mea- 
suring distances  on  the  plotting  sheet. 

DEAD  RECKONING 

Dead  reckoning,  as  stated  previously,  is  the 
method  of  navigation  by  which  position  is  deter- 
mined by  means  of  the  direction  and  distance 
traveled  from  a  known  point  of  departure. 

A  ship  underway  is  moving  through  water,  which 
is  a  very  unstable  element.  She  might  leave  point  A, 
steer  an  exact  course  according  to  the  true  bearing 
between  point  A  and  point  B,  and  still  wind  up  a  long 
distance  from  B,  depending  on  how  much  leeway 
she  makes.  Likewise,  her  means  of  estimating  the 
distance  traveled  seldom  produces  an  exact  result. 

The  dead  reckoning  (DR)  position  is  only  an 
estimated  position,  calculated  from  values  that  rare- 
ly are  exact.  A  fix,  on  the  other  hand,  is  a  relatively 
exact  location  derived  from  the  intersection  of  two 
or  more  lines  of  position.  A  DR  position  is  not  a  fix. 


but  it  is  calculated  from  the  last  fix  obtained.  In 
piloting,  a  fix  is  obtained  by  bearings  taken  on  ob- 
jects whose  locations  are  known.  In  celestial  naviga- 
tion, position  (fix)  is  determined  by  observations  of 
the  heavenly  bodies.  When  a  ship  out  of  sight  of  land 
is  prevented  by  bad  weather  from  taking  celestial 
observations,  she  must  navigate  by  other  means. 
Normally,  electronic  navigation  is  used  when  the 
ship  is  located  in  an  area  where  it  is  available.  If 
nothing  else  can  be  used,  the  ship  must  navigate  by 
dead  reckoning. 

PLOTTING  DR  TRACK 

In  eaily  sailing  days,  a  "dead  log"  was  employed 
to  measure  ship's  speed.  This  means  of  measuring 
speed  consisted  merely  of  timing  the  interval 
between  which  a  piece  of  wood  tossed  overboard  at 
the  bow  was  off  the  stern.  The  length  of  the  ship 
being  known,  it  was  a  matter  of  simple  calculation  to 
estimate  her  speed. 

The  dead  log  is  considered  by  some  authorities  as 
one  source  of  the  word  *'dead"  in  dead  reckoning. 
Another  theory  holds  that  dead  reckoning  originally 
was  "deduced"  reckoning.  Shortened  in  the  log- 
books to  "ded,"  an  '*  A"  somehow  crept  in,  making  it 
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"dead.''  Whatever  the  source,  however,  nothing  is 
really  dead  about  dead  reckoning. 

Following  a  ship\s  DR  track  from  one  fix  to  the 

next  is  a  continuous  process  while  underway.  A  con- 
stant check  on  her  approximate  position  is  valuable 
to  the  navigator  in  many  respects.  It  enables  him,  for 
instance,  to  locate  his  assumed  position  for  celestial 
observations  reasonably  close  to  the  ship's  actual 
:  osition. 

How  is  the  DR  track  plotted?  Suppose  that  a  fix, 
determined  at  0900  by  celestial  observation,  pilot- 
ing, or  electronic  navigation,  located  your  ship  in 
latitude  32°42'  N.,  longitude  46''1 5'  W.  It  is  your  last 
fix,  and  your  DR  track  begins  at  this  point.  Which 
way  does  it  run?  The  answer  is,  naturally,  along  the 
line  of  the  true  course  steered.  Assume  that  your 
course  is  055T.  You  simply  set  the  parallel  rulers  or 
protractor  on  055"*  and  shift  them  to  the  fix,  then 
draw  a  line  from  the  fix  bearing  055°T.  As  long  as 
you  stay  on  that  course,  your  DR  track  will  advance 
along  this  line.  Suppose  you're  steaming  at  20  knots. 
In  I  hour,  or  at  1000,  your  DR  position  will  be  20 
nautical  miles  (to  scale,  of  course)  from  the  0900 
fix,  along  the  055°  course  line. 

The  line  bearing  055"*  from  the  fix  is  the  course 
line  or  rhumb  line.  Label  it  ''C  055"  above  the  line, 
and  **S  20"  (for  a  20'knot  speed)  below  the  line. 
Label  the  fix  ''0900  fix,"  and  the  DR  position  at 
1 000  "1000  DR." 

The  1000  DR  represents  where  you  would  be  if 
you  traveled  exactly  20  nautical  miles;  that  is,  if  you 
are  not  set  to  either  side  of  the  DR  track.  If  you  had 
a  strong  headwind  or  a  big  sea  against  the  bow, 
chances  are  that  you  didn't  quite  make  20  nautical 
miles.  Although  the  steersman  may  have  kept  her  on 
exactly  055*T  for  every  second  of  the  hour,  it  is 
probable  that  a  wind,  current,  or  a  combination  of 
(he  two  elements  was  working  to  set  her  to  one  side 
of  the  course.  For  this  reason,  it  is  most  unlikely  for 
the  DR  position  to  coincide  with  the  actual  position, 
even  after  steaming  only  1  hour. 

In  the  Quartermaster  1  &  C  training  course,  you 
will  see  how  the  navigator  tries  to  calculate  direction 
and  strength  of  forces  tending  to  set  a  ship  off  the 
DR  track.  He  computes  set  (direction  in  which  the 
forces  are  acting)  and  drift  (distance  they  will  send 
the  ship  off  in  a  given  time),  then  allows  for  them  in 
setting  his  course  and  speed. 

MEASURING  SHIP'S  SPEED 

In  the  preceding  section  we  mentioned  that  you 
can  locate  a  ship's  DR  position  on  the  course  line  by 
figuring  the  nautical  miles  traveled  in  the  time  un- 


derway since  the  last  fix.  in  simpler  terms,  this  ex- 
planation means  that  distance  traveled  by  a  ship,  in 
nautical  miles,  equals  her  speed  in  knots  multiplied 

by  her  time  underway. 

One  method  of  measuring  the  approximate  speed 
of  a  ship  is  by  counting  the  revolutions  per  minute 
made  by  her  engines.  The  speed  produced  by  vari- 
ous revolutions  per  minute  has  been  calculated  al- 
ready, normally  by  repeated  running  of  a  measured 
distance  at  various  revolutions  per  minute.  Speed  by 
revolutions  per  minute  is  necessarily  approximate.  A 
ship  forcing  her  way  against  a  swift  current,  with  her 
engines  turning  flank  speed,  would  actually  make 
less  headway  than  if  she  were  running  with  the 
stream,  her  engines  making  the  same  revolutions  per 
minute 

Another  way  of  measuring  speed  is  by  a  seagoing 
speedometer  called  a  log.  Three  general  types  of 
logs  are  installed  in  Navy  ships:  the  Pitot-static 
(hydraulic)  type,  the  propeller  (electromechanical) 
type,  and  the  electromagnetic  type. 

In  all  three  types  of  logs,  a  rodmeter  (called  a 
sword)  protrudes  through  the  hull  of  the  ship 
beneath  the  keel  and  furnishes  the  speed  signal  to  a 
mechanism  within  the  ship  that  converts  the  signal 
into  speed  and  distance  traveled.  In  shallow  or  foul 
water,  the  sword  must  be  retracted  and  housed  in  its 
shaft,  because  the  slighest  scraping  can  damage  the 
sVbrd  and  render  it  inoperable. 

The  electromagnetic  log  is  the  most  accurate  of 
the  three  types,  and  is  rapidly  replacing  the  other 
two  throughout  the  fleet. 

ELECTROMAGNETIC  LOG 

The  electromagnetic  log  consists  essentially  "of  a 
rodmeter,  an  oscillator  amplifier,  an  indicator-trans- 
_  mitter,  and  associated. repeaters.  The  rodmeter  con- 
tains an  electromagnetic  sensing  element,  which 
produces  a  voltage  directly  proportional  to  the  ship's 
speed  through  the  water.  This  voltage  is  amplified  in 
the  oscillator  amplifier,  and  is  converted  to  pointer 
indications  of  speed  on  the.  dial  of  the  indicator- 
transmitter.  Distance  traveled  (in  forward  motion) 
also  is  shown  on  the  counter  of  the  indicator-trans- 
mitter. The  speed  and  distance  signals  are  trans- 
mitted to  repeaters  (fig.  13-2)  located  in  the 
pilothouse,  charthouse,  CIC,  and  other  ship  control 
stations. 

ACTUAL  SPEED 

Generally  speaking,  both  the  engine  revolutions 
and  the  log  are  indicators  only  of  speed  through  the 
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Figure  1  3-2.-Underwater  log  indicator. 
69.42 


water.  Actual  speed  over  the  ground  that  a  ship 
makes  cannot  be  determined  unless  wind  and  cur- 
rent are  taken  into  consideration. 


RANGE 


PILOTING 

Piloting,  you  learned  earlier^  is  a  method  of 
determining  position  and  directing  the  movements 
of  a  vessel  by  reference  to  landmarks,  navigational 
aids,  or  soundings.  Ordinarily,  piloting  is  used  as  a 
primary  means  of  navigation  when  entering  or  leav* 
ing  port  and  in  coastal  navigation.  It  may  be  utilized 
at  sea  when  the  bottom  contour  makes  it  possible  to 
establish  a  fix  in  piloting,  the  navigator  ( 1 )  obtains 
warnings  of  danger,  { 2 )  fixes  the  position  frequently 
and  accurately,  and  (3)  determines  the  proper 
course  of  immediate  action. 

LINES  OF  POSITION 

Piloting  entails  the  yse  of  lines  of  position,  which 
are  the  loci  of  a  ship's  position.  A  line  of  position  is 
determined  with  reference  to  a  landmark.  To  be  use- 
ful for  this  purpose,  a  landmark  must  be  identified 
easily,  and  its  position  must  be  shown  on  the  chart  in 
use.  Lines  of  position  (fig.  1 3-3)  are  of  three  general 
types:  ranges,  bearings,  and  distance  arcs. 

A  ship  is  said  to  be  on  the  range  when  two  land- 
marks are  observed  in  line.  This  range  is  represented 
on  a  chart  by  means  of  a  straight  line  through  two 
appropriate  chart  symbols.  The  line,  labeled  with  the 
time  expressed  in  fOur  digits  (above  the  line),  is  a 
locus  of  the  ship's  position.  It  should  be  noted  that 
range  in  this  context  differs  significantly  from  its 
homonym  meaning  distance. 


Figure  1 3-3.-Lines  of  position.  69.141 
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It  is  preferable  to  plot  true  bearings,  although 
cither  true  or  magnetic  bearings  may  be  plotted. 
Thus,  when  the  relative  bearing  of  a  landmark  is  ob- 
served, it  should  be  converted  to  true  bearing  of 
direction  by  adding  ship's  true  heading.  In  plotting, 
therefore,  because  bearing  indicates  the  direction  of 
a  terrestrial  object  from  the  observer,  a  line  of  posi- 
tion is  drawn  from  the  landmark  in  a  reciprocal 
direction.  If  a  lighthouse  bears  040°,  for  example, 
then  the  ship  bears  220° from  the  lighthouse.  A  bear- 
ing  line  of  position  is  labeled  with  the  time  e.^presscd 
in  four  digits  above  the  line  and  the  bearing  in  three 
digits  below  the  line. 

A  special  type  of  bearing  is  the  tangent.  When  a 
bearing  is  observed  of  the  right  edge  of  a  projection 
of  land,  the  bearing  is  a  right  tangent.  Similarly,  a 
bearing  on  the  left  edge  of  a  projection  of  land,  as 
viewed  by  iht  observer,  is  a  left  tangent.  A  tangent 
provides  an  accurate  line  of  position  if  the  point  of 
land  is  sufficiently  abrupt  to  provide  a  definite  point 
for  measurement.  It  is  inaccurate  when  the  slope  is 
so  gradual  that  the  point  for  measurement  moves 
horizontally  with  the  tide. 

A  distance  arc  is  a  circular  line  of  position.  When 
the  distance  from  an  observer  to  a  landmark  is 
known,  the  locus  of  the  observer's  position  is  a  circle 
with  the  landmark  as  center  having  a  radius  equal  to 
the  measured  distance.  The  entire  circle  need  not  be 
drawn,  because  in  practice  the  navigator  normally 
knows  his  position  nearly  enough  that  drawing  an 
arc  of  a  circle  suffices.  The  arc  is  labeled  with  the 
time  above  expressed  in  four  digits  and  the  distance 
below  in  nautical  miles  (and  tenths).  The  distance  to 
a  landmark  may  be  measured  by  using  radar, 
stadimeter,  or  sextant,  in  conjunction  with  tables  9 
and  10  of  the  American  Practical  Navigator. 

PILOTING  RECORD 

All  bearings,  ranges,  and  soundings  used  in  pilot- 
ing must  be  recorded  in  a  bearing  record  log.  To 
facilitate  this  recording,  the  Oceanographic  Office 
publishes  a  Standard  Bearing  Book  (S.P.  87)  for  use 
by  all  ships.  This  record  is  maintained  so  that  a  ship's 
piloting  track  can  be  reconstructed  after  overlays 
are  destroyed  or  charts  are  erased.  The  bearing 
record  must  be  kept  up  to  date  and  accurate  and 
must  contain  all  the  information  used  to  obtain  each 
fix,  including  time,  name  of  navigational  aid  on 
which  bearing  or  range  was  taken,  bearing  or  range, 
and  depth  of  water. 

In  the  appropriate  spaces  on  each  page  of  the 
Standard  Bearing  Book  (fig.  13^4)  is  entered  the 
ship's  location  and  the  gyro  error.  Column  1  con- 
tains the  date  as  the  first  entry.  Times  are  entered 


chronologically  under  the  date.  When  the  date 
changes,  the  new  date  may  be  entered  on  a  separate 
line  of  the  same  column. 

Columns  2  through  6  are  headed  by  the  nanie(s) 
or  other  clear  identification  of  the  object{s)  used  to 
obtain  the  line  of  position.  Bearings  are  recorded 
under  the  name  of  each  of  these  navigational  aids. 
Bearings  or  ranges  are  placed  alongside  the  ap- 
propriate times.  All  bearings  are  visual  (by  gyrocom- 
pass) unless  otherwise  indicated.  Radar  bearings  and 
ranges  must  be  identified  by  suitable  notation. 

In  the  final  column,  depth  under  the  keel  (as  in 
dicated  by  the  echo  sounder)  is  recorded  alongside 
each  time. 

As  with  other  logs  and  records,  no  erasures  are 
permitted  in  the  Standard  Bearing  Book,  A  single 
line  must  be  drawn  through  errors  (so  that  the  entry 
is  still  legible);  the  correct  entry  is  made  alongside  it. 
Upon  being  relieved  or  secured,  the  bearing 
recorder  must  sign  his  name  across  the  line  im- 
mediately below  the  last  piloting  entry. 

FIXES 

A  fix,  previously  thought  of  as  a  well-determined 
position,  is  defined  as  the  point  of  intersection  of 
two  or  more  simultaneously  obtained  lines  of  posi- 
tion. The  symbol  for  a  fix  is  a  small  circle  around  the 
point  of  intersection.  For  better  identification,  it  is 
labeled  with  time  expressed  in  four  digits  followed 
by  the  word  'Tix."  Fixes  may  be  obtained  by  means 
of  the  following  combinations  of  lines  of  position,  of 
which  many  types  are  seen  in  figure  1 3-5. 

*  A  line  of  bearing  and  a  distance  arc. 

*  Two  or  more  lines  of  bearing. 

*  Two  or  more  distance  arcs. 

*  Two  or  more  ranges. 

*  A  range  and  a  line  of  bearing. 

*  A  range  and  a  distance  arc. 

Because  two  circles  may  intersect  at  two  points, 
two  distance  arcs  used  to  obtain  a  fix  are  somewhat 
undesirable.  In  making  his  choice  between  two 
points  of  intersection,  however,  a  navigator  may 
consider  an  approximate  bearing,  a  sounding,  or  his 
DR  position. 

When  a  distance  arc  of  one  landmark  is  used 
with  a  bearing  of  a  different  landmark,  the  navigator 
may  again  be  faced  with  the  problem  of  choosing 
between  two  points  of  intersection  of  loci. 

Navigation  plotting  symbols  and  their  meanings 
are  shown  in  figure  13-6,  When  these  symbols  arve 
used,  it  is  not  necessary  to  label  the  position  (except 
for  time),  since  a  glance  tells  what  type  of  position  is 
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RECORD  GYRO  BEARINGS 
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Figure  1 3-4.-Standard  bearing  book.       69. 142 


indicated.  Any  simple,  clear,  logical,  unambiguous 
system  of  labels  is  suitable.  Due  to  various  labeling 
systems  in  the  Navy,  your  navigator  will  be  the 
authority  on  which  symbols  to  use. 

SELECTING  LANDMARKS 

In  selecting  landmarks  for  use  in  obtaining  lines 
of  position  (LOP),  two  considerations  enter  the 
problem:  angle  of  intersection  and  number  of  ob- 
jects. 

Two  lines  of  position  crossing  at  nearly  right  an- 
gles will  result  in  a  fix  with  a  small  amount  of  error  as 


compared  to  two  lines  of  position  separated  by  less 
than  30°  spread.  If  a  small  unknown  compass  error 
exists  in  both  examples,  or  if  a  slight  error  is  made  in 
reading  the  bearings,  the  resulting  discrepancy  will 
be  less  in  a  fix  produced  by  widely  separated  lines  of 
position  than  when  a  fix  is  obtained  from  lines  of 
position  separated  by  a  few  degrees. 

If  only  two  landmarks  are  used,  an  error  in  obser- 
vation or  identification  may  not  be  apparent.  By  ob- 
taining three  or  more  lines  of  position,  each  LOP 
acts  as  a  check.  If  all  LOPs  cross  in  a  pinpoint  or 
from  a  small  triangle,  the  fix  may  be  considered  reli- 
able. Where  three  lines  of  position  are  used,  a  spread 
of  120"  would  result  in  optimum  accuracy. 
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SYMBOL 

DESCRIPTIVE 
L  AB'iL 

MEANING 

O 

r;  X 

AT!  ACCURATE  PQSlTlOr^  DFTER'^irJED  wiTrH- 
OUT  REFERENCE  TO  ANY  PR E V.O J 5  P03i- 
TlOrj    ESTABLISHED  BY  VISUAL  OR 
CELESTtAL  OBSERVATIONS, 

A 

fix 

A  RELATiVCLY  ACCURATE  POSITION, 
DETERMINED  3 Y  ELECTRONIC  MEANS, 
WITHOUT  REFERENCE  TO  ANY  FORMER 
POSITION. 

DR 

DEAD  RECKON  POSITION,  ADVANCED 
FROM  A  PREVIOUS  KNOWN  POSITION 
OR  FIX.  COURSE  AND  SPEED  ARE 
RECKONED  WITHOUT  ALLOWANCE  FOR 
/.IND  OR  CURRENT. 

■□ 

EP 

ESTIMATED  POSITION.  IS  THE  MOST  PROB- 
ABLE POSITION  OF  A  VESSEL,  DETERMINED 
FROM  DATA  OF  QUESTIONABLE  ACCURACY, 
SUCH  AS  APPLYING  ESTIMATED  CURRENT 
AND  WIND  CORRECTIONS  TO  A  DR  POSITION. 

Figure  1 3-6.-Navigation  plotting  symbols. 
69.149 


Sometimes  a  navigator  has  no  choice  in  land- 
marks, their  number,  or  spread.  He  then  must  use 
whatever  reference  marks  are  available,  no  matter 
how  undesirable.  In  evaluating  his  fix,  the  number  of 
landmarks  and  their  spread  should  receive  con- 
sideration. When  three  lines  of  position  cross,  form- 
ing a  triangle,  it  is  difficult  to  determine  whether  the 
triangle  is  the  result  of  a  compass  error  or  an  errone- 
ous LOP.  Intersection  of  four  lines  of  position 
usually  indicates  which  LOP  is  in  error. 


COMPASS  ERROR  IN  PLOTTED  FIX 

When  lines  of  position  cross  to  form  a  small  tri- 
angle, the  fix  is  considered  to  be  the  center  of  the  tri- 
angle, at  a  point  determined  visually.  If  the  size  of 
the  triangle  appears  significant,  then  it  is  possible 
that  the  compass  has  an  error,  and  the  ship's  actual 
location  may  be  outside  the  triangle. 

To  eliminate  the  compass  error  from  the  fixes, 
assume  an  error;  then,  by  successive  trials  and  as- 
sumptions, determine  the  actual  error.  If  the  as- 
sumed error  is  labeled  improperly  (east  or  west),  the 
triangle  will  plot  larger.  If  the  error  proves  to  be 
labeled  properly  but  the  triangle  still  exists,  although 
reduced  in  size,  the  navigator  on  the  second  trial 
should  assume  a  larger  error  in  the  same  direction. 

HORIZONTAL  SEXTANT  ANGLES  . 

•  In  piloting,  the  most  accurate  fixes  may  be  ob- 
tained by  measuring  the  horizontal  angles  between 
three  fixed  objects  whose  exact  locations  are  known. 

By  use  of  a  sextant,  horizontal  angles  are  mea- 
sured between  the  object  in  the  middle  and  the  one 
on  either  side, 

A  point  to  bear  in  mind  is  that  this  method 
should  not  be  used  when  the  three  objects  are  on  a 
circle  whose  arc  passes  through  the  observer.  (See 
fig.  13-7.)  Such  situations  are  known  as  *'swingers" 
or  "revolvers."  To  avoid  swingers  or  revolvers,  ob- 
jects selected  should  lie  in  a  straight  line.  When  this 
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selection  is  impracticable,  the  object  in  the  middle 
should  be  nearer  the  observer  than  the  other  two,  or 
the  angle  between  the  middle  object  and  the  two  end 
ones  should  approach  or  exceed  1  80°. 

Horizontal  sextant  angles  should  be  taken  as 
nearly  simultaneously  as  possible,  preferably  by  two 
people  on  a  predetermined  signal.  The  angles  are 
then  set  on  a  three-arm  protractor.  The  protractor 
arms  are  then  aligned  to  the  objects  on  the  chart, 
and  the  observer's  location  is  the  focal  point  of  the 
three  arms. 

Three-arm  Protractor 

The  three-arm  protractor  is  a  device  of  metal  or 
rigid  plastic,  and  has  one  fixed  and  two  movable 
arms.  (See  fig.  13-8.)  The  fixed  (center)  arm  is 
secured  to  (or  is  part  of)  a  graduated  circle.  The 
other  two  arms,  fitted  with  clamping  devices,  pivot 
around  this  circle.  The  left  and  right  arms  may  be  set 
to  form  any  angle  with  the  middle  arm.  All  arms 
have  a  common  vertex.  To  determine  an  observer's 
exact  location,  the  three-arm  protractor  may  be 
aligned  to  the  beacons  on  the  chart,  as  seen  in  the  il- 
lustration. 


RUNNING  FIX 

So  far  we've  talked  about  methods  for  obtaining 
a  definite  fix  by  piloting.  Whether  obtained  by  bear- 
ing and  distance  of  a  single  object  or  by  cross 
bearings  of  two  or  more  objects,  the  lines  of  position 
are  located  exactly.  Their  intersection,  con- 
sequently, is  the  ship's  location  at  the  time  bearing.s 
were  taken. 

A  running  fix.  on  the  other  hand,  is  what  you 
might  Ci.U  a  dead  reckoning  fix,  because  the  location 
of  one  of  vhe  lines  of  position  is  determined  by  dead 
reckoning  v^alculation  of  the  ship's  direction  and 
distance  traveled  during  an  interval.  The  most  com- 
mon example  of  a  running  fix  is  a  situation  where, 
for  some  reason,  a  line  of  position  obtained  at  a  cer- 
tain time  is  advanced.  Figure  13-9  shows  how  a  line 
of  position  is  advanced.  At  1500  the  ship  took  a 
bearing  of  245**  on  light  E.  Since  then  she  has  run  for 
20  minutes  at  12  knots  on  course  012^  Twenty 
minutes  at  1  2  knots  means  that  she  has  run  4  nauti- 
cal miles.  This  distance  is  measured  to  scale  along 
the  course  line  in  the  direction  traveled,  and  the  new 
line  of  position  is  drawn  at  this  point  parallel  to  the 
old  one.  The  new  line   of  position   is  labeled 


Figure  1 3-8,-Three-arm  protractor.  29.269 
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Figure  1 3*9.-Advancing  line  of  position. 
58.74(69  )C 


1500-1520  io  show  that  it  is  a  line  of  position  ad- 
vanced the  amount  of  the  run  in  that  interval.  At 
1 500  the  ship  was  somewhere  along  the  1 500  line  of 
position.  At  1520  she  is  somewhere  near  a  point  on 
the  1500-1520  line.  The  exact  spot  depends  on  how 
accurately  the  direction  and  distance  traveled  are 
represented  by  the  nif^asured  distance  along  the 
course  line. 

You  may  wonder  why  a  ship  would  advance  a 
line  of  position  in  the  manner  described  here  and  il- 
lustrated in  figure  13-9.  By  way  of  explanation,  sup- 
pose that  another  object  is  farther  up  the  coast  from 
light  E.  The  object  is  shown  on  the  chart  but  cannot 
be  seen  from  the  ship  until  she  arrives  at  a  point 
somewhere  on  the  1500  1520  line  of  position.  Inter- 
section of  a  line  of  position  obtained  from  a  bearing 
on  this  object  with  the  1500-1520  line  locates  a 
running  fix  (a  running  fix,  remember-not  a  fix).  The 
running  fix  is  labeled  "  1 520  R.  fix.*' 

In  chapter  15  you  will  see  how  a  line  of  position, 
obtained  by  observing  a  single  heavenly  body,  may 
be  advanced  to  form  a  running  fix  by  intersection 
with  another  line  obtained  by  later  observation  of 
the  same  celestial  body.  A  similar  running  fix  can  be 
obtained  in  piloting  by  taking  two  bearings  on  the 
same  object,  with  an  interval  between  them.  The 
Quartermaster  I  ^  C  training  course  tells  how  to 
solve  this  type  of  running  fix  by  referring  to  tables. 
For  the  QM  3  or  2  this  course  is  confined  to  a 
description  of  the  simplest  and  most  common 
method  of  getting  a  running  fix  by  two  bearings  on 
the  same  object.  The  method  is  called  doubling  the 
angle,  or  bow  and  beam  bearings. 


Bow  and  Beam  Bearings 

In  all  applications  of  the  two-bearing  principle, 
the  basic  doctrine  can  be  stated  as  follows;  The 
distance  a  ship  runs  on  the  same  course  to  doubie 
the  angle  of  bearing  of  an  object  on  her  bow  equals 
her  distance  away  from  the  object  at  the  time  of  the 
second  bearing. 

You  don't  really  need  to  know  why  the  basic 
doctrine  is  true,  but  a  knowledge  of  trigonometry 
will  give  you  the  answer  readily.  The  most  common 
and  convenient  application  of  this  principle  is  with 
bow  and  beam  bearings.  Figure  13-10  illustrates  how 
it  works.  A  ship  starts  to  determine  her  run  from  the 
time  the  fixed  object  shown  bears  315"  relative, 
which  is  45°  on  her  port  bow.  By  the  time  the  object 
is  270°  relative  (90"  from  the  bow,  or  abeam),  she 
has  run  1.0  nautical  mile.  At  the  time  of  the  second 
bf:aring  the  object  is  also  1.0  nautical  mile  distant  on 

the  beam.  The  navigator  now  is  able  to  locate  a 
running  fix  by  bearing  and  distance  of  a  single  ob- 
ject. Why  is  it  called  a  running  fix?  It  is  a  running  fix 
because  the  navigator  must  calculate  by  DR 
methods  the  direction  and  distance  run  between 
bearings. 

Other  special  situations  of  the  two-bearing  prin- 
ciple include  combinations  of  angles.  They  are  taken 
up  in  Quartermaster  I  &  C,  which  also  describes  the 
use  of  tables  that  make  it  unnecessary  to  steam  all 
the  distance  required  to  double  the  angle. 

PILOTING  BY  SOUNDINGS 

A  position  obtained  by  soundings  usually  is  ap- 
proximate. Accuracy  of  this  type  of  position  de- 


Figure  13-I0.-Bowand  beam  bearings. 
58.79 
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ponds  on  (  1  ;  huu  completely  and  accurately  depths 
are  indicated  on  the  chart  and  ( 2  )  the  irregularity  of 
the  depths.  It  is  impossible  to  obtain  a  position  by 
soundings  if  the  ship  is  located  in  an  area  where 
depth  is  uniform  throughout.  In  practice,  position  by 
soundings  ordinarily  serves  as  a  check  on  a  fix  taken 
by  some  other  means. 

Before  going  into  the  soundings  method,  let's 
talk  about  the  ship  s  depth-findmg  gear.  You  learned 
about  the  hand  lead  from  the  Seaman  traming 
manual.  The  hand  lead  is  the  most  accurate  means 
for  obtaining  soundings.  It  usually  is  used  when 
water  is  sufficiently  shallow  and  the  ship's  speed  is 
slow  enough,  to  make  it  practicable. 

Before  the  invention  of  the  depth  finder 
(described  later),  offshore  soundings  in  water  too 
deep  for  a  hand  lead  were  taken  by  sounding 
machine.  The  machine  consisted  of  a  hand-operated 
reel  on  which  was  wound  a  long  length  of  fine  wire. 
A  heavy  lead  was  fastened  at  the  end  of  the  wire- 
Just  above  the  lead  was  a  metal  tube  into  which  was 
inserted  a  colored  glass  sounding  tube.  The  interior 
of  the  glass  tube  changed  color  to  an  extent 
governed  by  the  depth  reached  by  the  lead.  Sound- 
ing machines  are  now  obsolete  (much  to  the 
satisfaction  of  any  man  who  ever  had  to  assist  at 
winding  in  a  half  mile  or  so  of  wire). 

DEPTH-SOUNDING  SONAR 

Modern  ships  are  equipped  with  sonic  depth  fin- 
ders whose  principle  of  operation  is  based  on  the 
scientific  fact  that  sound  travels  through  water  at 
about  4800  feet  per  second.  A  depth  finder  sends 
out  a  signal,  which  bounces  off  the  ocean  floor  and 
returns  to  the  ship  much  like  an  echo.  Obviously, 
half  the  time  in  seconds  required  for  the  sound  to 
make  the  round  trip,  multiplied  by  4800,  is  the 
distance  (in  feet)  to  the  bottom. 

AN/UQN-1  Depth  Finder 

The  type  of  sounding  equipment  discussed  in  this 
chapter  is  the  AN/UQN-1.  (See  fig.  13-1 1.)  In  using 
this  equipment,  the  depth  finder  operator  must 
make  certain  choices  in  each  of  the  following  condi- 
tions. 

1.  Equipment  mode:  Standby  (ready  to  operate) 

or  operating. 

2.  Recorder  range:  600  feet,  600  fathoms,  or 

6000  fathoms. 

3.  indicator  range:  100  feet  or  100  fathoms. 

4.  Pinging  mode:  Automatic  (periodic)  or  single 

ping  (hand-lriggering). 


Figure  13-11  .-Depth-sounding  Sonar  AN/UQN- 
1().  62.9 


In  making  his  choices,  the  depth  finder  operator 
must  bear  in  mind  the  following  limitations  of  the 
equipment: 

1 .  For  best  results,  the  operator  should  change 

scales  when  the  depth  warrants,  although 
one  scale  could  be  used  for  most  depths.  A 
depth  of  300  feet,  for  example,  can  be 
recorded  on  the  6000-fathom  scale;  it  also 
can  be  measured  on  the  600-fathom  scale; 
but  the  most  accurate  reading  is  obtained 
on  the  600-foot  scale.  On  the  other  hand, 
when  the  echo  mark  approaches  the  lower 
edge  of  the  echogram,  a  depth  has  been 
reached  where  the  next  higher  scale  should 
be  selected. 

2.  The  operator  must  observe  the  visual  paper 

warning  given  through  the  echogram  paper 
roll.  A  warning  light  is  visible  through  slots 
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in  the  paper  within  5  feel  of  the  end  of  the 
roll. 

3.  *i  he  depth  finder,  when  used  in  extremely 

shallow  water,  cannot  always  be  adjudged 
accurate  but  must  be  checked  constantly  by 
use  of  the  hand  lead. 

4.  As  with  some  other  electronic  equipment,  in- 

accuracies or  malfunctioning  of  the  depth 
finder  may  not  readily  be  discernible. 
Because  completely  reliable  and  accurate 
soundings  are  essential,  two  simple  checks 
of  the  accuracy  of  the  depth  finder  have 
been  devised.  Following  is  a  description  of 
these  checks,  a.  Flash  count:  When  the 
power  supply  frequency  that  operates  the 
depth  fmdcr  is  not  constant,  the  readings 
obtained  on  the  recorder  are  inaccurate.  To 
check  for  this  error,  set  the  recorder  on  the 
6000-fathom  range  and,  with  an  accurate 
stopwatch,  measure  the  time  for  the  stylus 
to  travel  from  0  to  6000  fathoms.  Over  a 
period  of  five  readings,  average  time  should 
be  10  seconds.  If  this  average  time  is  not 
obtained,  the  ship's  power  supply  frequency 
to  the  depth  finder  should  be  adjusted  to  60 
cycles  per  second  to  remedy  the  inaccura- 
cy, b.  Bar  check:  At  a  predetermined 
distance,  a  metal  bar  or  plate  is  suspended 
directly  beneath  the  transducer  of  the 
depth  finder.  Readings  obtained  on  the 
recorder  should  equal  the  depth  to  which 
the  bar  or  plate  was  suspended.  If  inaccura- 
cies occur,  the  percentage  of  error  can  be 
determined  and  applied  to  future 
soundings. 

*  Operating  AN/UQN-1:  Following  is  a  summa- 

ry for  operating  the  AN/UQN-1  depth- 
sounding  Sonar. 

1.  Turn  on  power  switch. 

2.  Set  depth  range  and  choose  either  INDICA- 
■  TOR  or  RECORDER  operation  on  range 

switch. 

3.  Select  AUTOMATIC  (periodic)  or  SINGLE 

PING  on  ping  switch. 

4.  Adjust  GAIN  control  for  suitable  marking. 

*  Replacing  chart  paper:  The  following  steps 

should  be  observed  when  replacing  chart 
paper  on  the  AN/UQN-1  sounding  equip- 
ment. 

1.  Secure  power  at  source;  open  cabinet  door. 

2.  Release  roller-release  thumbscrews  at  the  top 

and  bottom  of  takeup  spool  on  left  side  of 

Q 

ERIC  ^ 


recorder  (containing  used  echogram),  and 
swing  out  the  roller. 

3.  Remove  empty  spool  from  right  side. 

4.  Trim  paper  end  of  new  roll  to  a  \'-shape. 

5.  Install  new  roll  of  chart  paper  on  right  side  of 

recorder  and  the  used  spool  (or  new  spin- 
dle )  on  the  left  side. 

6.  Pull  paper  from  right-hand  roll  across  the 

face  of  recorder,  ruled  side  facing  out.  Slip 
the  chart  up  and  under  range  styluses. 

7.  Tuck  cut  edge  of  paper  from  right  spool  into 

slot  of  the  left  spool  and  roll  up  a  few  turns, 
by  hand,  with  the  chart  side  facing  out. 

8.  Reset  drive  roller  (takeup  roller)  and  tighten 

securing  screws. 

9.  Close  cabinet  door  and  turn  on  power.  You 

now  are  ready  to  record  soundings. 
*  Marking  echogram:  The  echogram  (fig,  13- 
12)  is  a  specially  treated  paper  on  which 
depth  recordings  are  made.  When  a  new 
roll  of  recorder  paper  is  installed  in  the 
echo  sounder,  specific  data  must  be  written 
on  it.  Time  must  be  recorded  on  the  echo- 
gram every  hour  when  the  recorder  is 
operating  at  slow  paper  speed  and  every  30 
minutes  when  operating  at  fast  paper  speed. 
The  date  must  be  written  at  0000,  0400, 
0800,  1200,  1600,  and  2000  hours.  All 
course  and  speed  changes  are  recorded  on 
the  echogram  and  marked  with  the  time  of 
occurrence.  Upon  .emoving  the  echogram 
roll  from  the  machine,  the  date  must  be 
written  at  the  end  of  the  echogram.  All 
notations  on  the  echogram  must  be  made 
with  a  dark  red  pencil;  an  ordinary  graphite 
pencil  blends  too  well  with  the  finish  on  the 
paper. 

SOUNDING  LOGBOOKS 

Sounding  logbooks,  furnished  by  the  Oceano- 
graphic  Office,  are  maintained  by  individual  ships 
for  recording  soundings.  Two  sounding  logs  are 
kept,  one  for  odd-numbered  days  and  the  other  for 
even-numbered  days.  When  taking  soundings, 
values  are  recorded  every  5  minutes,  unless 
specified  otherwise.  Soundings  are  read  from  the 
echogram  whenever  possible,  because  recordings  of 
soundings  by  audible  or  visual  (dial  light)  means  are 
subject  to  many  personal  errors. 

Whenever  a  change  of  depth  scale  is  made,  or 
the  recording  is  shifted  to  another  machine,  entries 
of  changes  are  made  in  the  log.  All  changes  of 
course  and  speed  also  are  entered  in  the  log.  When 
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two  or  more  ships  are  operating  together,  hourly 
bearings  and  ranges  of  other  ships  are  recorded. 

Proper  time  notations  must  accompany  all  entries  in 
the  sounding  log.  Local  zone  times  are  used,  and 
time  zone  changes  are  noted. 

When  <x)inpleted,  sounding  logbooks  are  for- 
warded by  each  ship  to  the  Oceanographic  Office. 

POSITION  BY  SOUNDINGS 

Suppose  you  have  only  one  spot  on  or  near  your 
OR  track  where  water  depth  is  6  fathoms,  and  the 
depth  over  the  rest  of  the  area  for  miles  around  is  20 
fathoms.  If  you  heave  the  lead  and  record  6  fathoms, 
you  can  be  certain  you  are  located  at  the  one  point 
where  a  6-fathom  depth  was  shown  on  the  chart. 

Piloting  by  soundings  is  not  as  simple  as  that  of 
course,  but  the  supposition  gives  you  an  idea  of  the 
principle  involved.  What  you  really  do  is  get  a  con- 
tour (by  repeated  soundings)  of  the  bottom  you  are 


passing  over,  and  try  to  match  it  up  with  a  similar 
contour  shown  by  depth  figures  on  the  chart.  One  of 
the  best  methods  is  to  proceed  as  follows: 

Draw  a  straight  line  on  a  piece  of  transparent 
paper  or  plastic.  Calculate  how  far  apart  your 
soundings  will  be  (in  other  words,  the  length  of  the 
ship's  run  between  soundings),  and  mark  off 
distances  on  the  line  to  the  scale  of  the  chart.  Along- 
side the  mark  representing  each  sounding,  record 
the  depth  obtained  at  that  sounding.  The  line  so  ob- 
tained represents  ship's  course.  The  line  of 
soundings  recorded  on  the  overlay  should  fit  the 
depth  marks  on  the  chart  somewhere  near  your  DR 
track.  If  it  makes  an  accurate  fit,  it  probably  is  a 
close  approximation  of  the  course  the  ship  actually 
is  making  good. 

OCEANOGRAPHIC  OBSERVATIONS 

The  continuing  need  for  naval  and  maritime 
operations  throughout  the  world  makes  it  increas- 
ingly important  that  every  effort  be  made  to  collect 
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accurate  oceanographic  and  related  data  regarding 
various  (K:canic  areas.  Oceant^graphic  survey  ships 
of  the  Navy  are  engaged  continually  in  collecting 
this  ir.formation.  w  hich  includes,  in  part,  the  deter- 
mination of  water  depths  of  the  oceans,  seas,  and 


straits  of  the  world.  When  r-ceanographic  survey 
operations  are  undertaken,  use  of  the  sonic  depth 
finder  is  more  intensified  than  during  n^^rmal  opera- 
tions. Consequently,  more  exacting  observations 
must  be  obtained  and  recorded. 
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ELECTRONIC  NAVIGATION 


PILOTING  BY  1  DIO 

Basically,  electronic  navigation  is  a  form  of  pilot- 
ing. Piloting,  you  recall,  is  that  branch  of  navigation 
in  which  a  ship's  position  is  obtained  by  referring  to 
visible  objects  on  the  earth  whose  locations  arc 
known.  This  reference  usually  consists  of  bearing 
and  distance  of  a  single  object,  cross  bearings  on  tv^o 
or  more  objects,  or  two  bearmgs  on  the  same  object 
with  an  interval  between  them,  as  you  saw  in  the  last 
chapter. 

Position  is  determined  in  electronic  navigation  in 
practically  the  same  way  that  it  is  in  piloting.  But 
there  is  this  important  difference:  The  objects  by 
which  a  ship's  position  is  determined  need  not  be 
visible  from  the  ship.  Instead,  bearings  (and  some- 
times ranges)  of  the  objects  are  obtained  by  elec- 
tronic means,  usually  in  the  form  of  radio  waves. 

The  advantages  of  piloting  by  radio  are  obvious 
A  ship's  position  may  be  fixed  electronically  in  fog 
or  thick  weather  that  otherwise  would  make  it  im* 
possible  to  obtain  visual  bearings.  It  may  be  deter- 
mined electronically  from  stations  located  far 
beyond  the  range  of  even  clear-weather  visibility. 
Electronic  navigation,  invaluable  though  it  may  be 
as  an  aid  to  the  navigator,  depends  on  the  per- 
formance of  manmade  apparatus,  which  is  always 
subject  to  failure  or  casualty.  Electronics,  con- 
sequently, supplements  but  does  not  supplant  the 
tried  and  true  methods  of  navigation. 

LORAN 

Loran  (derived  from  the  underlined  letters  of  the 
term  long  range  navigation)  enables  a  navigator  to 
determine  his  ship's  position  by  means  of  radio 
signals  broadcast  by  stations  of  known  position.  A 
fix  is  determined  by  loran  through  the  intersection  of 
lines  of  position  obtained  by  reference  to  shore  sta- 
tions whose  locations  are  known.  In  loran  a  line  of 
position  is  located  by  obtaining  the  difference  in 
time  of  arrival  of  signals  sent  out  by  each  of  a  pair  of 
transmitters  (broadcasting  stations).  This  time  inter- 
val is  constant  when  the  ship  is  located  anywhere 


along  a  previously  established  loran  line  of  position. 
To  put  it  another  way:  when  the  time  interval  is  a 
specific  amount,  the  ship  must  be  somewhere  on  a 
predetermined  loran  line  of  position,  which  is  a 
locus  of  all  points  where  the  interval  between  arrival 
of  signals  is  the  same.  Unlike  lines  of  position  ob- 
tained from  bearings,  loran  lines  of  position 
gradually  become  curved  as  they  draw  away  from 
the  center  of  the  baseline  between  two  transmitting 
stations.  (See  fig.  14-1.) 

HOW  LORAN  WORKS 

Two  transmitting  stations  are  required  to  give 
you  a  single  line  of  position  by  loran.  The  master  sta- 
tion starts  the  cycle  of  transmission  by  sending  out  a 
pulse  of  radio  energy  that  is  radiated  in  all 
directions,  including  that  of  the  ship  and  that  of  the 
other  station  of  the  pair,  called  the  slave  station. 
After  traveling  over  the  distance  between  the  two 
transmitting  stations,  which  is  known  as  the  baseline, 
the  pulse  transmitted  by  the  master  arrives  at  the 
slave.  The  time  of  its  arrival  there  is  used  by  the 
slave  as  a  reference  for  the  transmission  of  its  own 
signal.  After  the  signal  is  transmitted,  the  entire 
cycle  is  repeated  constantly  at  the  same  definite  time 
interval.  The  loran  operating  sequence  is  shown  dia- 
grammatically  in  figure  .14-2. 

Because  the  value  of  the  loran  system  depends 
c-i  the  accuracy  of  the  timing  of  the  signals  trans- 
mitted, every  precaution  is  taken  to  safeguard  the 
functioning  of  the  system.  Following  are  three  con- 
tinuous checks  that  are  applied  to  ensure  a  high  level 
of  reliability. 

1.  Continuous  guarding  of  the  slave  signal  by 

observations  made  at  the  master  station. 

2.  Continuous  guarding  of  the  master  signal  by 

observations  made  at  the  slave  station. 

3.  Continuous  guarding  of  the  complete  trans* 

mission  by  monitor  stations  strategically 
located  with  respect  to  the  transmitters. 

Loran  transmissions  can  be  momentarily  at  fault 
owing  to  many  possible  causes,  such  as  electrical 
failure  of  a  part  of  the  equipment,  or  operating  error 
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THE  SPACING  BETWEEN  LORAN  LINES  OF 
POSITION   INCREASES  AS  THE  NAVIGATOR 
MOVES  AWAY  FROM  THE  BASELINE. 
ACCURACY  OF  LINE  OF  POSITION  BE- 
COMES LESS  AS  SPACING  INCREASES. 


THE  SPACING  BETWEEN  LORAN  LINES  OF 
POSITION  INCREASES  AS  THE  NAVIGATOR 
MOVES  AROUND  THE  SERVICE  AREA  FROM 
THE  CENTRAL  REGION  TOWARD  EITHER 
BASELINE  EXTENSION. 


\ 


Figure  14-l.-Loran  lines  of  position  are  curved. 
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in  manipulation  of  transmitting  controls.  Even 
though  these  troubles  may  be  minor  and  of  relatively 
short  duration  the  navigator  should  be  instantly  cog- 
nizant of  any  failure.  The  transmitting  equipment  is 
designed  to  produce  a  characteristics  and  easily 
recognizable  shift  of  signals  to  the  right,  about  1000 
microseconds  (//sec)  and  back  an  intervals  of  about 
1  second;  or,  in  rare  instances,  a  signal  may  be 
turned  off  and  on  at  short  intervals,  at  which  time 
the  navigator  is  warned  that  the  signals  must  not  be 
used. 

Whenever  failure  is  sufficiently  serious  to  inter- 
rupt transmission  entirely,  there  is  no  danger  of  mis- 


interpretation on  the  part  of  the  navigator,  because 
reception  of  an  impulse  from  only  one  of  a  pair  of 
stations  makes  the  system  inoperable. 

RANGE  AND  RELIABILITY  OF  LORAN-A 

Making  the  three  continuous  checks  referred  to 
earlier  assures  the  surface  or  air  navigator  that  any 
loran  transmissions  he  receives  (except  shifting 
signals)  are  accurate  and  reliable.  Under  almost  any 
kird  of  weather  conditions,  lines  of  position  by 
loran-A  are  fully  as  accurate  as  those  obtained  from 
good  celestial  observations.  Determination  of  posi- 
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Figure  14-2.-Sequence  of  operation  of  loran  transmitting  stations.  69.46 
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tion  by  Idran-A  requires  only  2  or  3  minutes'  time  to 
effect. 

Reception  of  signals  is  made  possible  at  distances 
from  the  transmitting  stations  out  to  1400  nautical 
miles  at  night,  and  700  to  800  nautical  miles  in  the 
daytime.  The  reason  for  the  day-night  difference  in 
effective  range  is  discussed  in  the  next  topic. 
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The  United  States  Coast  Guard  operates  approx- 
imately 48  loran-A  transmitting  stations  throughout 
the  world.  Other  nations  operate  approximately  35 
more  stations.  They  provide  loran  service  along  both 
coasts  of  North  America,  along  the  great  circle  cour- 
ses of  the  North  Atlantic  and  North  Pacific,  and  in 
the  Central  and  Southwest  Pacific  A  considerab  • 
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KEY  TO  FIGURE  14-2 

Step  1:  Navigator  at  point  N,  within  range  of 
stations  M  and  S.  about  to  receive  loran 
signals. 

Step  2:  Loran  transmission  cycle  is  begun  by 
master  station  M.  Pulse  radiates  in  all 
directions,  travels  toward  both  slave  station 
and  point  N. 

Step  3:  Pulse  from  master  arrives  at  slave  station 
but  has  not  yet  reached  N, 

Step  4:  Pulse  from  master  arrives  at  N.  Slave  al- 
ready has  received  master  pulse  and  is  wait- 
ing for  proper  amount  of  time  to  elapse  be- 
fore transmitting  to  assure  correct 
synchronization  with  master. 

Step  5:  After  assuring  correct  synchronization, 
slave  transmits  pulse.  Navigator  has 
received  pulse  from  master  already. 

Step  6:  Slave  pulse  arrives  at  N,  Because  naviga- 
tor already  has  received  a  signal  from 
master,  loran  reading  is  taken  by  measuring 
elapsed  time  between  arrival  ot  master  and 
slave  pulses.  After  both  signals  travel 
throughout  their  effective  range,  cycle  is  re- 
peated. 


larger  number  of  transmitting  stations  is  required  tor 
coverage  of  all  the  major  air  and  sea  traffic  routes  of 
the  world. 

WAVE  CHARACTERISTICS  AND  SIGNAL 
IDEN^n  Fl  CATION 

The  range  of  loran  stations,  the  type  of  signal 
received,  and  the  accuracy  of  the  resulting  time  dif- 
ference measurement  are  affected  by  the  path  over 
which  the  radio  waves  travel.  The  portion  of  the 
radio  energy  which  travels  from  the  transmitters 
parallel  to  the  surface  of  the  earth  is  known  as 
groundwaves.  Another  portion  of  the  radio  energy 
travels  upward  and  outward,  encounters  electrified 
layers  of  the  atmosphere,  and,  if  conditions  are 
favorable,  reflects  back  to  the  receiver.  These 
reflections  are  known  as  skywaves. 

Groundwaves 

During  the  daytime  groundwaves  can  be  ex- 
pected to  reach  a  range  of  about  600  to  700  miles. 
At  night,  because  of  atmospheric  disturbances,  the 
groundwave  is  reduced  to  400  or  500  miles.  The  ac- 
tual range  at  which  a  loran  signal  may  be  received 
depends  on  many  factors,  but  generally  speaking 
ranges  decrease  in  the  tropic  zones  and  increase  in 


the  polar  zones.  Intervening  land  reduces  the  range 
by  approximately  one  third;  however,  the  accuracy 
of  the  loran  system  is  affected.  Ranges  vary  with  the 
position  of  the  receiver  in  relation  to  the  transmit- 
ters and  with  the  time  of  day. 

Groundwaves  are  always  steady  in  shape  and 
size;  however,  they  may  vibrate  at  maximum  ranges 
and  their  amplitude  may  vary  when  the  ship  rolls  or 
pitches  greatly.  This   condition  can   readily  be 

identified  as  the  signals  vary  in  time  to  the  rolling 
and  pitching  of  the  ship* 

Time  differences  obtained  using  groundwaves 
require  no  corrections  before  plotting  on  a  chart  or 
when  using  the  loran  publications, 

Skywaves 

Skywaves  are  primarily  a  nighttime  signal,  but 
may  occasionally  appear  during  the  daytime.  Ranges 
of  skywaves  va^^'  but  can  usually  be  expected  out  to 
about  1200  to  1400  miles.  You  will  find  that  many 
skywave  signals  will  form  on  the  scope,  but  only  the 
first  skywave  received  is  usable  for  navigation  ( I 
Hop  E).  All  other  skywaves  are  not  reliable  for 
navigation  because  they  are  too  erratic  and  no 
skywave  corrections  are  computed  for  them.  As 
skywaves  are  reflected  from  the  ionosphere  the  ac- 
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tual  amount  of  miles  that  these  signals  must  travel  is 
considerably  greater  than  the  equivalent  ground- 
v%ave.  Therefore,  all  skywaves  require  a  ct>rrection. 
Because  all  charts  and  publications  are  computed  on 
the  assumption  that  all  signals  reeei\ed  will  be 
groundwaves,  the  :.ky\vave  corrections  convert 
sky  wave  time  difference  readings  to  equivalent 
groundwave  readings. 

The  minimum  usable  skywave  range  250  miles 
*"ivjin  ihe  transmitters.  When  closer  than  that  the 
skywave  corrections  cannot  be  accurately  com- 
puted- When  in  the  area  between  250  and  350  miles 
of  the  transmitters,  caution  should  be  used  as  only  a 
slight  difference  between  your  actual  position  and 
your  DR  position  will  cause  large  errors  in  your 
skywave  corrections. 

Aii  skywaves  may  be  identified  by  their  inherent 
characteristics.  All  skywaves  will,  if  given  time,  split 
and/or  fade.  This  condition  makes  it  easy  to  deter- 
mine what  kind  of  signals  you  arc  receiving.  Re- 


member, when  and  il  possible.  aivva\s  nuitch  a 
groundw-ve  to  a  groundwa\e  or  a  skwvaw  To  «i 
skywave.  Keep  in  mind  the  ship's  piisition  and  the 
time  of  day.  Patience  and  experience  go  j.  long  ua\ 
toward  making  you  a  more  proficient  operatv^r. 

SHIPBOARD  LORAN  EQUIPMENT 

Loran  equipment  used  by  the  navigator  aboard  a 
ship  or  aircraft  is  known  as  a  receiver-indicator. 
(See  fig,  14-3.)  The  unit  consists  of  a  receiver  for 
picking  up  and  amplifying  the  signals  and  an  indica- 
tor that  makes  the  electrical  impulses  visible.  Ac- 
tually, this  unit  is  also  a  timer  by  which  the  navigator 
can  measure  the  interval  in  microseconds  { mil- 
lionths  of  seconds)  between  times  of  arrival  of  the 
first  and  second  signals  from  the  pair  of  transmitters. 

Figure  14-4  is  a  presentation  of  loran  timing 
sequences.  A  loran  time  difference  is  measured  by 
cycling  the  time  base  with  respect  to  the  transmitted 
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Figure  14-3.-Loran  receivingset. 
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Figure  1 4-4.~Loran  timing  sequences. 
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signals  until  the  master  and  slave  signals  appear  on 
the  upper  (A)  and  the  lower  (B)  traces  of  the  scope, 
respectively.  Examine  the  signals  on  the  scope 
operating  on  fast  sweep  and  make  a  fine  adjustment 
until  the  pulses  are  matched  with  respect  to  time. 
Time  differences  are  then  read  directly  from  a 
mechanical  counter. 

The  technique   for  reading  the  indicator  can 
be  learned  in  less  than  1  hour  from  a  qualified 
operator  demonstrating  on  the  scope  of  an  actual 
receiver -indicator.    The  result   is  expressed  in 
microseconds.  The  time  of  observations,  plus  the 
rate  and  type  of  wave  used,  is  always  included 
when  the  reading  is  recorded.  The  rate  consists  of 
two  figures  separated  by  a  letter.  The  first  figure  in- 
dicates frequency;  the  second,  the  basic  pulse  repeti- 
tion rate  (PRR);  and  the  last  figure,  the  specific 
pulse  repetition  rate  of  the  signals  broadcast  by  that 
particular  pair  of  stations.  A  typical  rate  is  2L6, 
which  means  that  this  pair  of  stations  operates  on 
frequency  channel  2,  at  low  basic  recurrence  rate. 


and  at  the  specific  pulse  repetition  rate  assigned  to 
stations  designated  by  the  number  6.  You  couldn't 
care  less  about  such  involved  data,  but  you  do  need 
to  know  that  the  rate  is  essential  when  plotting  a  line 
of  position  by  loran.  A  proper  recording  of  a  reading 
by  loran  would  be  1 1 30:2L6  Tg  2040.  This  loran 
reading  means  that  at  1 130  a  reading  of  2040  ^sec 
was  obtained  by  groundwaves  (Tg)  from  the  pair  of 
stations  whose  rate  is  2L6. 

PLOTTING  LORAN  LINES  OF  POSITION 

Loran  lines  of  position  (LOP)  may  be  plotted  by 
using  either  charts  or  tables.  A  description  of  each 
method  follows. 

Plotting  Charts 

Figure  14-5  shows  part  of  one  of  the  special 
charts  designed  for  plotting  loran  lines  of  position. 
You  can  see  how  lines  of  position  from  the  pair  of 
transmitting  stations  (rates  2L0  and  2L1  )  are  drawn 
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in  at  intervals  of  50  to  100 //sec.  To  plot  a  line,  it  is 
necessary  to  draw  in  only  the  portion  of  it  near  the 
DR,  interpolating  between  printed  lines  as  necessa- 
ry. 

Incidentally,  lines  shown  on  the  charts  are  for 
groundwaves  (Tg).  If  skywaves  (Ts)  are  matched,  a 
different  reading  is  obtained,  and  the  skywave  cor- 
rections appearing  at  intersections  of  latitude  and 
longitude  lines  on  the  chart  are  used  to  compute  cor- 
rections for  DR  positions.  These  computed  cor- 
rections must  be  applied  to  readings  before  lines  are 

plotted.  Air  navigators  frequently  prefer  loran 
plotting  by  chart,  because  the  method  is  fast  and 
easy  to  use. 

Plotting  Tables 

Tables  (H.O.  221  series)  are  available  for 
plotting  loran  lines  directly  on  ordinary  navigational 
charts  or  plotting  sheets.  The  loran  tables  contain 
(in  tabular  form)  essentially  the  same  information  as 
plotted  on  loran  charts.  Where  both  tables  and 
charts  are  available,  the  choice  of  which  to  use  lies 
with  the  navigator.  When  loran  tables  are  used,  the 
loran  lines  can  be  plotted  directly  on  the  chart  used 
for  regular  navigation.  In  some  regions  the  tables 
may  contain  lines  from  rates  that  are  omitted  from 
the  charts  in  order  to  reduce  clutter.  Therefore,  if 
readings  are  obtained  for  rates  but  the  correspond- 
ing lines-of-position  are  not  shown  on  a  particular 
chart,  the  tables  should  be  consulted  to  see  if  those 
lines  are  tabulated  there.  If  so,  the  lines  can  be 
"placed  on  the  chart,  or  the  tables  can  be  used  for 
that  fix. 

Entries  are  given  in  the  tables  for  every  15  30  ', 
or  1**  of  latitude  or  longitude,  depending  on  the 
amount  of  curvature  of  the  line.  Whether  the 
latitude  or  the  longitude  is  tabulated  depends  on  the 
angle  the  line  of  position  makes  with  the  meridian. 

You  enter  the  tables  with  the  loran  reading  (cor- 
rected for  skywave,  if  necessary,  from  information 
given  at  the  front  of  the  tables),  and  either  the 
latitude  or  the  .longitude  on  each  side  of  the  DR. 
From  the  tables  you  obtain  corresponding  values  of 
longitude  and  latitude,  and  thus  can  locate  two 
points.  A  line  drawn  between  the  two  points  is  a  seg- 
ment of  your  loran  LOP. 

DISADVANTAGES  OF  LORAN 

The  advantages  of  loran,  already  mentioned,  are 
sufficient  to  make  the  system  one  of  the  most  valua- 
ble electronic  aids  to  navigation  yet  developed. 
Nothing  made  by  man  is  perfect,  however,  and  even 


loran  is  subject  to  certain  disadvantages.  Although  it 
has  proved  to  be  highly  reliable,  there  is  alv/ays  a 
possibility  of  failure  of  either  transmitting  or  receiv- 
ing equipment.  Jamming  by  an  enemy  is  possible. 
Capture  or  destruction  by  an  enemy  can  put  stations 
out  of  commission. 

Loran  coverage  still  is  restricted;  that  is,  many 
large  areas  of  the  world  even  yet  are  without  any 
loran  coverage  at  all,  particularly  the  southern  hemi- 
sphere. Within  the  areas  of  coverage,  readings  close 
to  the  baseline  extension  and  in  the  extreme  range 
limit  areas  must  be  used  with  extreme  caution 
because  a  small  error  in  time  difference  can  cause  a 
"fix"  error  in  terms  of  miles. 

According  to  the  foregoing  reasons,  loran  is  only 
an  aid  to  the  navigator.  It  does  not  replace  the  older 
methods  of  navigation. 

BEACHING  BY  RADIO  BEACON 

A  fixed  and  charted  transmitter  whose  signals  are 
used  to  determine  position  is  known  as  a  radio 
beacon.  For  that  matter,  any  radio  transmitter 
whose  signals  can  be  received  can  be  used  as  a  radio 
beacon.  Another  type  of  radio  beacon  is  devised  to 
guide  small  craft  from  a  base  to  a  predetermined  ob- 
jective. Usually,  the  base  is  a  large  attack  transport. 
The  objective  is  the  invasion  point  on  the  beach. 

The  beacon  aboard  the  ship  beams  a  radio  signal 
toward  the  shoreside  landing  point.  By  listening  to 
the  characteristics  of  the  radio  signal,  the  boat  cox- 
swain keeps  on  his  course.  If  he  hears  a  continuous 
long  dash,  he  knows  he  is  on  the  course.  When  he 
goes  off  to  the  right,  he  picks  up  the  Morse  code 
character  A  (dit-dah).  When  he  goes  off  to  the  left, 
he  receives  N  (dah-dit).  By  keeping  her  headed  so 
that  he  receives  the  continuous  long  dash,  he  can 
remain  on  his  course  to  the  beach. 

RADAR 

Radar  (derived  from  the  underlined  letters  of  the 
term  radio  ^/etection  and  ranging)  was  developed 
originally  as  a  means  for  detecting  and  ranging  tar- 
gets in  warfare,  but  it  has  been  developed  to  the 
point  where  it  is  a  valuable  electronic  navigational 
aid.  Its  principle  of  operation  (fig.  14-6)  is  based 
upon  radio  waves  that  are  reflected  from  solid  ob- 
jects. It  has  the  great  advantage  over  loran  of  not 
requiring  any  shore  transmitting  stations.  Radar's 
chief  disadvantage  is  that  its  maximum  range,  for  a 
surface  vessel,  is  limited  to  slightly  more  than  the 
line-of-sight  of  the  horizon.  Despite  its  limitations, 
radar  remains  a  most  important  navigational  aid.  A 


EKLC 


179 

2538 


QUARTERMASTER  3  cSc  2 


PULSE  LEAVES  RADAR  ANTENNA  AT  THE  SPEED  OF  LIGHT 


PULSE  CONTINUES  THROUGH  SPACE 


ECHO  RETURNING  AT  SPEED  OF  LIGHT 


ECHO  RECEIVED  BY  ANTENNA  GIVING  INDICATION  ON  SCOPE  OF  PRESENCE 
OF  OTHER  SHIP 

Figure  14-6,-Principle  of  radar  operation. 
69.50 


line,  and  that  they  will  be  reflected  by  any  abrupt 
discontinuity  in  the  medium  through  which  they  are 
transmitted.  Because  you  are  interested  chiefly  in 
the  navigational  aspects  of  adar,  only  a  general 
description  of  how  radar  works  is  given  here. 

The  typical  surface  radar  is  made  up  of  five  com- 
ponents. They  are  the  transmitter,  modulator,  anten- 
na, receiver,  and  indicator.  The  transmitter  consists 
of  a  radiofrequency  oscillator,  which  sends  out  elec- 
tromagnetic waves  of  energy.  The  modulator  is  a 
device  that  makes  it  possible  for  the  waves  to  be 
emitted  as  pulses  during  the  intervals  when  the  echo 
is  received.  The  antenna  assembly  is  so  designed  that 
it  beams  the  energy  at  the  target,  much  as  a 
searchlight  is  beamed,  h  also  can  be  rotated  so  as  to 
scan  the  entire  area  around  it.  In  the  receiver,  the 
reflected  radio  energy  returned  from  the  target  is 
converted  into  a  form  that  may  be  presented  visually 
on  an  indicator  or  scope. 

PLAN  POSITION  INDICATOR 

Although  there  are  many  ways  of  presenting 
radar  information  visually,  the  plan  position  indica- 
tor (PPI)  is  considered  the  most  practical  from  a 
navigator's  point  of  view.  Figure  14-7  shows  a  view 
of  objects  in  the  area  around  the  ship  as  they  are 
presented  on  a  PPI  scope.  The  ship's  own  position  is 
usually  in  the  center  of  the  scope.  In  many  newer 
models,  however,  the  ship's  position  may  be  offcen- 
tered  as  desired. 
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summary  of  the  advantages  of  radar  as  a  naviga- 
tional aid  follows. 

1.  Radar  can  be  used  at  night  and  during 

periods  of  low  visibility  when  visual  means 
of  navigation  cannot  be  employed. 

2.  A  fix  can  be  obtained  from  a  single  object, 

because  range  and  bearing  are  available. 

3.  Radar  navigation  is  often  more  accurate  than 

other  means  of  navigation,  especially  dur- 
ing periods  of  reduced  visibility. 

4.  Radar  is  available  for  use  at  greater  distances 

from  land  than  are  most  other  navigational 
methods. 

5.  Radar  fixes  may  be  obtained  rapidly. 

6.  Radar  can  be  used  to  locate  and  track  storms. 


HOW  RADAR  WORKS 

Basically,  radar  employs  very  short  electromag- 
netic waves,  and  utilizes  the  principle  that  these 
waves  can  be  beamed,  that  they  travel  in  a  straight  * 
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Figure  14-7.~A  PPI  presentation.       69.5 1 
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RANGE  AND  BEARING  BY  RADAR 

The  PPI  is  designed  to  enable  the  navigator  to 
determine  the  range  and  bearing  of  an  object,  which 
is  one  of  its  chief  navigational  advantages.  The  scope 
can  be  adjusted  to  several  different  range  scales  to 
provide  greater  target  detail.  Range  is  measured  to 
scale  (in  yards  or  nautical  miles)  from  the  center  of 
the  scope  to  the  target  indication. 

Figure  14-8  shows  a  target  and  three  range  mar- 
kers on  the  face  of  a  PPI  scope.  Bearing  is  indicated 
by  numbers  around  the  edge  of  the  screen.  Bearings 
may  also  be  shown  on  a  direct-reading  indicator 
when  the  bearing  cursor  is  used. 

The  bright  rings  seen  in  the  illustration  are  the 
range  makers  or  range  rings.  Range  markers  can  be 
switched  on  or  off,  and  their  brightness  can  be  con- 


trolled as  needed.  The  range  indicated  by  each  ring 
depends,  of  course,  upon  the  scale  used.  For  in- 
stance, if  each  ring  represents  5000  yards,  the  outer 
edge  in  this  illustration  is  20,000  yards.  The  target 
shown  halfway  between  the  third  ring  and  the  edge 
of  the  scope  is  at  a  range  of  about  1  7,500  yards,  and 
a  bearing  of  300^ 

Range  Strobe 

Range  markers  do  not  provide  an  exact  means 
for  finding  the  range  of  objects  shown  on  the  PPI 
scope.  Because  of  this  lack  of  precision,  interpola- 
tion must  be  made  by  eye  when  the  indications  of 
such  objects  lie  between  markers.  To  remedy  this 
situation  the  range  strobe  is  used  on  most  types  of 
PPIs.  The  range  strobe  is  a  small,  bright  spot  that  can 
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be  positioned  on  the  PPl  scope  by  turning  a  hand- 
crank.  The  strobe  is  cranked  to  the  target  indication, 
and  the  range  is  read  directly  from  a  mechanical 
counter  connected  to  the  handcrank.  The  range 
strobe  adapts  itself  to  any  range  scale. 

Bearing  Determination  . 

As  mentioned  earlier,  bearing  is  indicated  on  the 
PPl  scope  by  the  figures  around  the  edge  of  the 
screen.  On  gyro-equipped  ships  (aud  most  ships  hav- 
ing radars  are  so  equipped),  this  bearing  circle  has  a 
gyro  input,  and  bearings  obtained  from  it  are  true.  If 
gyro  failure  occurs,  the  radar  presentation  automati- 
cally reorients  to  a  relative  picture  and  relative 
bearings  may  be  taken  from  the  PPL 

Bearing  Cursor 

To  facilitate  accurate  reading  of  bearings  on  the 
scope,  a  transparent  plastic  surface,  on  which  a  hair- 
line cursor  is  inscribed,  is  mounted  over  the  face  of 
the  PPl.  The  plastic  is  rotated  by  means  of  a  hand- 
crank  until  the  cursor  bisects  the  target.  Its  exten- 
sion then  indicates  the  target's  exact  bearing. 

PILOTING  BY  RADAR 

Subject  to  the  judgment  of  the  navigator,  after 
experience  with  his  equipment,  well-determined 
positions  by  radar  are  labeled  fixes.  Less  reliable 
positions  are  labeled  estimated  positions  (EP). 
Because  of  beam  width,  radar  bearings  usually  are 
less  accurate  than  are  radar  ranges.  A  fix  obtained 
where  one  or  more  lines  of  position  are  determined 
by  ranges  is  more  accurate  than  one  obtained  by 
bearings  alone.  Methods  of  obtaining  radar  fixes  are 
by  ( 1 )  ranges  and  bearing  of  a  single  object;  (2) 
cross  bearings;  and  (3)  two  or  more  ranges. 

Range  and  Bearing  of  a  Single  Object 

Obtaining  position  by  taking  range  and  bearing 
on  a  single  object  is  practically  the  same  as  the  bear- 
ing and  distance  circle  method  described  in  piloting. 
If  the  target  is  an  island  or  some  other  object  of  ap- 
preciable width,  a  more  accurate  fix  can  be  obtained 
by  plotting  tangent  bearings  and  the  range.. Figure 
14-9  shows  how  beam  width  distortion  causes  the 
tangent  bearing  lines  to  intersect  at  a  range  less  than 
the  measured  range.  Note  that  the  fix  is  considered 
to  be  on  the  measured  range,  midway  between  the 
bearing  lines. 

Cross  Bearings 

Cross  bearings  by  radar  are  plotted  just  as  they 
are  in  visual  piloting.  If  no  well-defined  objects  are 


Figure  1 4-9.-Tangent  bearings  and  range. 
69.53 


available,  bearings  can  be  taken  on  tangents,  as 
described  in  the  preceding  topic.  These  bearings  are 
less  accurate,  however,  than  bearings  on  well- 
defined  small  objects,  because  a  target's  width  is  ex- 
aggerated in  the  PPl  scope.  Right  tangent  bearings 
should  be  decreased  by  half  the  beam  width;  left  tan- 
gent bearings  should  be  increased  by  the  same 
amount.  All  bearings  should  be  corrected  for  any 
known  gyro  error. 

Two  or  More  Ranges 

Two  or  more  ranges  provide  the  most  accurate 
radar  fix  that  can  be  determined  by  plotting  on  a 
navigational  chart,  because  radar  ranges  are 
reasonably  accurate  for  any  range  within  the  max- 
imum limit  of  the  equipment.  Figure  14-10  shows 
how  distance  circles  are  intersected  to  form  the  fix. 
Additional  ranges  afford  good  checks  against  im- 
proper interpretation  of  the  original  points  on  which 
the  ranges  were  taken. 

Figure  14-11  shows  how  a  device  can  be  con- 
structed easily  aboard  ship  for  speeding  up  the 
plotting  of  two  ranges.  Pivot  two  transparent  plastic 


Figure  14-1 0.-Radar  fix  by  two  ranges. 
59.61 
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BLACK  ROCK 


SHIP'S  POSITION 


MOSS  ISLAND 


Figure  14-1 1. -Plastic  plotter  for  determining 
position  from  ranges.  59.62 


arms  at  a  common  point,  and  drill  a  small  hole  at  the 
pivot,  just  large  enough  for  inserting  a  pencil  point. 
Calibrate  the  arms  to  the  scale  of  the  chart,  with 
zero  range  at  the  Pivot.  To  plot  a  fix,  simply  place 
the  plotter  on  the  chart  so  that  the  observed  range 
from  each  target  is  exactly  over  that  target's  indica- 
tion on  the  chart.  The  hole  in  the  pivot  then  will  be 
located  at  the  fix. 


NAVIGATIONAL  RADAR  TARGETS 

Small  isolated  rocks  are  excellent  targets  for 
center  bearings  and  ranges.  Because  they  are  well- 
defined,  they  can  be  plotted  accurately  from  the 
exact  point  of  echo.  Small  islands  are  also  good,  but 
large  ones,  as  you  have  seen,  require  tangent 
bearings  instead  of  center  bearings. 

Sharp  points  of  land  often  are  used  for  ranges 
and  for  either  tangent  or  center  bearings.  In  ranging 
on  land,  you  must  be  certain  to  plot  your  range  arc 
from  the  point  that  actually  produced  the  radar 
echo.  Sometimes  what  appears  to  be  a  waterline  on  a 
radarscope  is,  in  fact,  being  reflected  from  some 
point  inland,  or  possibly  from  a  surfline  offshore. 

Buoys  are  good  for  ranges  and  bearings  because, 
like  small  rocks,  they  are  well-defined  and  produce 
sharp  echoes.  For  several  reasons,  however,  buoys 
may  go  off  their  stations.  Buoys  should  not  be  used 
for  fixing  position  unless  no  better  quality  targets  are 
available. 


Offshore  lighthouses  on  rocks  or  pilings  are  relia- 
ble radar  targets.  They  are  easy  to  identify.  Large 
charted  buildings,  tanks,  towers,  and  the  like  often 
can  be  picked  up  by  an  experienced  operator,  even 
though  they  may  be  located  some  distance  inland. 

When  distant  mountains  are  the  only  objects 
available,  you  must  bear  in  mind  that  it  is  difficult  to 
get  an  accurate  range  from  such  a  large  mass.  The 
bearing  inaccuracy  may  also  be  considerable  under 
such  circumstances. 

INTERPRETING  RADAR  INFORMATION 

Interpreting  radar  information  requires  con- 
siderable experience.  Even  then  an  operator  may 
not  always  be  able  to  interpret  correctly.  Bearing 
resolution,  range  resolution,  and  radar  shadows  are 
but  three  of  the  problems  that  hinder  radar  in- 
terpretation. 

BEARING  RESOLUTION 

The  minimum  difference  in  bearing  between  two 
objects  at  the  same  range  that  can  be  discerned  on 
the  scope  is  called  bearing  resolution.  The  radar 
beam  width  causes  a  target  to  appear  larger  than  it 
actually  is.  If  two  targets  are  close  together  and  at 
about  the  same  range,  their  pips  may  merge  and 
form  a  single  pip,  giving  evidence  of  a  larger  target. 
A  number  of  rockpiles  and  small  boats  near  shore 
may  appear  as  a  straight  line,  giving  a  false  impres- 
sion of  the  shoreline.  Bearing  resolution  can  some- 
times be  improved  by  reducing  the  radar  receiver 
gain. 

RANGE  RESOLUTION 

The  minimum  difference  in  range  between  two 
objects  on  the  same  bearing  that  can  be  discerned  by 
radar  is  called  range  resolution.  Two  or  more  objects 
on  the  same  bearing  and  at  only  a  slight  difference  in 
range  may  appear  on  the  scope  as  a  single  long  ob- 
ject. 

SHADOWS 

Echos  are  not  returned  from  an  object  that  lies 
behind  another  object  obstructing  the  radar  beam. 
Radar  shadows  occur  behind  prominent  objects. 
Small  boats  or  rocks  that  lie  a  considerable  distance 
beyond  the  horizon  cannot  be  picked  up  by  radar. 
Figure  14-12  shows  a  boat  that  cannot  be  located  by 
radar  because  of  shadow.  In  the  distance,  the  radar 
picks  up  the  top  of  an  island,  but  the  bottom  is  in  the 
shadow  created  by  the  earth's  curvature. 
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RADAR  SHADpW 
'^SHADOW  0 

p  earth's 

ft:  CURVATURE 


DOTTED  LINE  REPRESENTS 
TRUE  LOCATION  OF  ISLAND'S 
SHORELINE.  ONLY  TOP  OF 
ISLAND  SHOWS  ON  PPI  . 


Figure  14- 12. -Radar  shadow.  69.54 


NAVIGATION  BY  SATELLITES 

Tlie  navigational  satellite  system  is  a  global  all- 
v/eather  system.  With  its  use,  navigators  in  ships  on 
or  below  the  ocean  surface  can  obtain  a  fix  to  within 
a  fraction  of  a  mile,  night  or  day,  in  all  parts  of  the 
world.  Although  it  is  usable  worldwide,  fix  informa- 
tion is  available  only  during  a  satellite  pass,  which 
may  occur  every  45  to  1 50  minutes,  more  often  at 
high  latitudes  than  on  the  equator.  On  some  occa- 
sions satellites  may  interfere  with  one  another  due  to 
the  close  proximity  of  their  orbits.  This  is  especially 
true  at  high  latitudes  as  the  satellites  are  all  in  polar 
orbits. 

The  system  operates  on  the  doppler  principle. 
Doppler  can  best  be  described  by  example.  Suppose, 
as  you  stand  at  a  railroad  crossing  a  train  approaches 
with  its  whistle  sounding.  As  the  train  comes  nearer, 
the  pitch  of  the  whistle  becomes  higher  until  the 
train  passes  you.  At  this  time  the  pitch  drops,  and  as 
the  train  goes  off  into  the  distance,  the  pitch  of  the 
whistle  gradually  grows  lower.  The  changes  in  pitch 
is  called  doppler  shift.  A  satellite  approaching  and 


passing  over  a  ship  likewise  has  a  change  in  pitch,  or 
doppler  shift.  Analysis  of  the  doppler  shift  enables 
the  navigator  to  calculate  his  position  relative  to  the 
satellite.  The  position  of  the  satellite  is  radioed  from 
the  satellite  so  that  the  navigator  can  take  the  dop- 
pler information,  along  with  the  satellite  position  in- 
formation, and  determine  his  ship's  position. 

The  navigational  satellite  system  requires  five 
groups  of  equipment:  several  satellites,  tracking  sta- 
tions, a  computing  center,  an  injection  station,  and 
shipboard  navigational  equipment.  Following  is  a 
brief  explanation  of  how  the  system  works.  (Refer- 
ring to  fig.  14-13  may  help  you  understand  the 
system.) 

As  each  of  the  navigational  satellites  orbits  the 
earth,  the  tracking  stations  receive  and  record  the 
doppler  shifts  radiated  by  each  satellite  as  it  passes 
within  receiving  range. 

Doppler  information  is  transmitted  to  the  com- 
puting center,  and  there  the  information  is  used  to 
calculate  the  satellite's  position  as  a  function  of 
time.  From  the  computing  station  the  satellite's  posi- 
tion (as  a  function  of  time)  is  transmitted  to  the  in- 
jection station. 
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Figure  14-1 3. -Navigational  satellite  system. 
69.55 


The  injection  station  transmits  orbital  data  to  the 
satellite  as  it  passes  into  range.  The  information  sent 
from  the  injection  station  erases  former  data  and  al- 
lows the  correct  data  to  be  transmitted  by  the  satel- 
lite. The  injection  station  sends  corrective  data  to 
each  satellite  twice  a  day. 

Meanwhile,  the  satellite  continues  to  radio  infor- 
mation every  2  minutes.  Any  ship  within  receiving 
range  of  the  satellite  can  record  the  doppler  shift,  or- 
bital position,  and  time  as  they  are  radioed  from  the 
satellite.  By  means  of  this  information,  the  navigator 
of  the  ship  can  compute  the  latitude  and  longitude  of 
his  ship. 

LORAN-C 

Loran-C  is  an  advanced  long-range  navigational 
system  using  low  frequency  transmissions.  It 
operates  in  much  the  same  manner  as  standard  loran 
(loran-A),  but  has  a  greater  range  and  accuracy. 


Standard  loran  receivers  can  be  modified  to  permit 
reception  of  loran-C  signals.  (After  modification 
they  are  known  as  loran  A/C  reserves.)  The 
modified  receivers,  however,  are  not  as  accurate  as 
the  standard  loran-C  receivers.  More  sophisticated 
receivers  exist  today  which  can  automatically  track 
two  loran-C  pairs,  discriminate  skywaves,  and  pro- 
vide digital  outputs  for  integration  with  a  shipboard 
computer. 

The  usual  groundwave  range  of  loran-C  is  1200 
nautical  miles.  First  hop  skywaves  during  daylight 
and  darkness  have  a  normal  range  of  2300  nautical 
miles.  Second  hop  skywaves  have  a  range  of  approx- 
imately 3400  nautical  miles. 

Figure  14-14  shows  the  day  and  night  coverage 
of  some  loran-C  stations.  The  chart  may  show  some 
stations  that  no  longer  are  operative,  or  stations  not 
yet  operative,  hence  you  should  consult  the  weekly 
Notice  to  Mariners  for  any  changes. 
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Figure  1 4- 1 4.-Sotne  loran-C  stations.  112.37 
186 


CHAPTER  14-ELECTRONIC  NAVIGATION 


SHORAN 

Shoran  (from  the  underlined  letters  of  the  term 
.v/iort-rangc  navigation),  employed  principally  in  sur- 
veying, uses  ranges  rather  than  bearings.  Signals 
from  own  ship's  radar  automatically  trigger  two 
fixed  transmitter  ashore.  The  signals  emitted  by 
these  transmitters  arc  in  the  form  of  pips  and  are 
received  simultaneously.  You  measure  the  ranges  to 
these  pips  in  the  same  manner  as  you  would  any  con- 
tact, and  then  plot  the  ranges  on  your  chart.  The 
point  where  these  two  ranges  intersect  is  your  posi- 
tion. Although  shoran  is  relatively  short-ranged,  it  is 
extremely  accurate,  so  that  your  fix  can  be  relied  on 
to  about  50  feet. 

STAR  TRACKER 

Star  tracker  is  an  extremely  sensitive  optical 
telescope  with  radio  or  infrared  components  that 
calculate  elevation  (altitude)  and  azimuth  data  from 
celestial  bodies,  including  the  sun.  The  star  tracker 
may  be  used  even  during  periods  of  poor  visibility. 
With  the  sun  it  may  be  used  effectively  in  heavy 
overcasts  with  a  high  degree  of  accuracy.  The  radio 
sextant  is  similar  to  the  radio  telescope  and  is  in- 
cluded in  the  same  category  as  the  star  tracker. 

SHIP'S  INERTIAL  NAVIGATION  SYSTEM 

At  present,  the  ship's  inertial  navigation  system 
(SINS)  is  chiefly  a  navigational  aid  for  submarines 
and  aircraft  carriers.  It  soon  should  be  operational 
on  most  surface  vessels. 

This  SINS  provides  ships  with  an  accurate  and 
continuous  dead  reckoning  position.  The  DR  posi- 
tion is  displayed  continuously  on  a  chart,  along  with 
the  desired  track.  Because  SINS  is  a  self-contained 
system,  it  is  a  valuable  wartime  navigational  aid. 
When  the  loran  systems  and  other  similar  systems 
are  knocked  out,  SINS  remains  operable. 

The  SINS  operates  on  an  arrangement  of  gyros 
and  accelerometers.  This  arrangement  is  called  the 
sensitive  element.  Three  gyros  and  two  accelerome- 
ters make  up  this  sensitive  element.  Two  of  the  gyros 
give  absolute  values,  one  gyro  for  latitude  and  the 
other  for  the  vertical.  The  third  gyro  is  for  longitude, 
but  it  cannot  give  an  absolute  value.  A  requirement 
for  the  third  gyro  is  the  initial  ship's  longitude,  with 
which  ship's  position  can  be  computed  at  any  time 
thereafter. 

The  accuracy  usually  obtained  by  SINS  is  on  the 
order  of  about  1  mile  per  day.  The  degree  of  accura- 
cy can  be  greater,  however,  because  more  accurate 
position  data  can  be  obtained  by  other  navigational 
methods  and  inserted  into  the  SINS. 

O 
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NAVDAC 

Among  the  advanced  components  to  naviga- 
tional systems  that  assist  the  navigator  in  solving 
navigational  problems  is  navdac  (/wvigation  ^/ata  dis- 
similation computer).  The  navdac  combines,  evalu- 
ates, and  stores  data  received  from  navigational 
systems,  i.e.,  SINS,  Loran-C:  and  star  tracker.  In  ef- 
fect, it  is  a  memory  bank  of  highly  accurate  naviga- 
tional data,  capable  of  rejecting  solutions  of  poor 
quality  and  accepting  only  those  of  a  high  degree  of 
probable  accuracy. 


OTHER  SYSTEMS 

Several  other  electronic  navjgation  systems, 
which  are  available  but  are  less;  widely  used  in  the 
Navy,  are  Omega,  Decca,  and  Consol. 

Omega  is  a  long-range,  all-weather  VLF  naviga- 
tion system,  which  will  have  worldwide  coverage 
when  completely  implemented.  The  completed 
system  will  have  eight  transmitting  stations  strategi- 
cally located  throughout  the  world.  Therefore,  a 
ship  located  in  any  ocean  will  be  able  to  receive 
signals  from  five  stations  at  all  times.  Utilizing 
signals  from  the  three  best  stations,  the  navigator 
will  be  able  to  determine  the  ship's  position  to  within 
1  nautical  mile  in  the  daytime  and  2  nautical  miles  at 
night. 

Two  other  electronic  navigation  systems,  which 
are  available  but  are  less  widely  used  in  the  Navy, 
are  Decca  and  consol. 

Decca  is  a  British  system,  which,  like  loran, 
requires  special  receiving  equipment.  The  receiving 
unit  measures  phase  differences  between  a  master 
and  a  group  of  three  slave  stations,  all  of  which  are 
transmitting  at  different  frequencies.  Fixes  are  ob- 
tained by  plotting  the  phase  differences  directly  onto 
a  chart  printed  with  Decca  hyperbolic  lines. 

Consol  is  a  long-range,  short-baseline  system  that 
operates  in  the  250-  to  350-kc  frequency  range. 
Consol  signals  may  be  received  by  using  ordinary 
radio  equipment.  The  signals  consist  of  a  series  of 
dots  and  dashes,  which  are  counted  by  the  receiving 
operator.  Dotted  and  dashed  lines  printed  on  Consol 
charts  are  used  to  plot  fixes. 

Complete  information  on  Decca  and  Consol  may 
be  found  in  American  Practical  Navigator,  H.O.9. 
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CONCLUSION 

In  closing  this  chapter,  it  must  be  pointed  out 
that  no  single  method  of  navigation  should  be  used 
to  the  exclusion  of  all  others.  Even  the  newer  elec- 
tronic navigational  systems  cannot  be  considered 
cure-alls.  These  systems  are  made  up  of  highly  com- 
plex pieces  of  equipment  and  are  subject  to  various 


types  of  casualties.  Unusual  atmospheric  conditions 

will  affect  some  of  them,  and  severe  sea  conditions 
will  influence  others.  Complete  reliance  upon  one 
system  alone,  to  the  extent  of  excluding  all  other 
methods  or  systems  of  navigation,  cannot  and  must 
not  be  practiced.  There  is  no  perfect  system  or 
method  of  navigation  under  all  conditions. 
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Piloting  (including  its  electronic  phases)  and 
dead  reckoning  comprise  that  branch  of  navigation 
fhat  determines  position  by  reference  to  objects  or 
localities  on  the  earth.  Another  branch,  in  which 
position  is  determined  by  the  aid  of  heavenSy  bodies, 
such  as  the  sun,  moon,  stars,  and  planets,  is  called 
celestial  navigation.  An  accurately  timed  altitude  on 
any  navigational  body  gives  an  accurate  line  of  posi- 
tion. Navigation  by  such  lines  of  position  is  the  crux 
of  modern  seafaring. 

NAUTICAL  ASTRONOMY 

Astronomy  is  the  scientific  study  of  the  celestial 
bodies,  as  well  as  their  magnitudes,  motions,  and 
constitutions.  Nautical  astronomy  is  that  part  of  as- 
tronomy on  which  celestial  navigation  is  based.  You 
must  know  something  about  nautical  astronomy  be- 
fore you  can  acquire  a  knowledge  of  celestial 
navigation. 

CELESTIAL  SPHERE 

Although  we  know  that  the  earth  is  not  a  perfect 
sphere,  we  consider  it  to  be  so  for  navigational  pur- 
poses. All  problems  in  celestial  navigation  involve 
the  use  of  two  spheres.  One  such  body  is  the  earth  it- 
self, and  the  other  is  an  imaginary  celestial  sphere. 

Let's  go  back  again  and  use  the  lighted  trans- 
parent sphere  with  which  we  illustrated  a  chart  pro-' 
jection.  Assume  the  sphere  is  the  size  of  a  tennis  ball, 
with  the  earth's  meridians  and  parallels  laid  out  on  it 
in  black.  Assume  further  that  it  is  suspended  in  the 
exact  center  of  another  sphere,  made  of  glass,  about 
the  size  of  a  basketball. 

The  basketball-sized  sphere,  on  ^hich  the 
meridians  and  parallels  are  projected  from  the 
smaller  one,  represents  the  imaginary  celestial 
sphere  on  which  all  the  heavenly  bodies  are 
presumed  to  be  located.  The  entire  system  of  naviga- 
tion by  the  stars  is  founded  upon  the  fact  that  angu- 
lar distances  on  the  celestial  sphere  can  be  reduced 
to  fit  the  earth  (terrestrial  sphere).  This  system 
makes  it  possible  for  a  navigator  to  locate  objects  on 


the  earth  with  reference  to  the  locations  of  heavenly 
bodies  on  the  celestial  sphere. 

As  you  know,  objects  are  located  on  the  terrestri- 
al sphere  by  a  system  of  coordinates  called  latitude 
and  longitude.  Latitude  lines  (parallels)  are  horizon- 
tal, and  are  used  to  indicate  distance  north  or  south 
of  the  equator.  Longitude  lines  (meridians)  are  ver- 
tical, and  are  used  to  indicate  di'^tance  east  or  west 
of  the  Greenwich  meridian.  Objects  on  the  celestial 
sphere  are  located  in  a  similar  manner,  but  the 
horizontal  lines  are  called  declination,  and  the  verti- 
cal lines  are  called  Greenwich  hour  angle  (GHA). 

Longitude  is  measured  on  the  terrestrial  sphere 
east  and  west  from  the  Greenwich  meridian  (G) 
along  the  equator,  as  yau  already  know.  The  Green- 
wich hour  angle  of  a  body  on  the  celestial  sphere  is 
measured  westward  from  the  projected  Greenwich 
meridian  to  the  body's  hour  circle. 

What  is  an  hour  circle?  The  earth's  poles  are 
conceived  as  being  projected  onto  the  celestial 
sphere,  as  is  the  Greenwich  meridian.  So  is  the  equa- 
tor, for  that  matter.  In  fact,  if  you  look  at  figure  15- 
1,  you  can  see  that  the  celestial  sphere  is  just  about 
the  same  kind  of  a  setup  as  the  terrestrial  sphere,  ex- 
cept that  it  is  blown  up  to  infinite  size.  The  names  of 
objects  differ  somewhat,  however.  The  projected 
eq»jrator  becomes  the  celestial  equator,  and  the  pro- 
-jected  poles  become  the  celestial  poles.  The  pro- 
jected meridians  are  then  called  celestial  meridians. 

An  hour  circle,  then,  is  actually  the  celestial 
meridian  a  heavenly  body  is  on  at  a  particular  in- 
stant. Because  the  earth's  rotation  and  the  resulting 
apparent  motion  of  heavenly  bodies  to  the  westward 
never  stop,  it  follows  that  the  hour  circle  of  a  body 
changes  continuously —nxjving  westward  with  the 
body. 

The  GHA  of  any  body  is  the  degrees,  minutes, 
and  seconds  of  arc  of  the  celestial  equator  inter- 
cepted at  a  given  instant  between  that  body's  hour 
circle  and  the  celestial  meridian  of  Greenwich,  mea- 
sured westward  from  Greenwich  through  360°. 
Whether  measured  on  the  celestial  or  the  terrestrial 
sphere,  the  amount  of  arc  is  the  same.  Figure  15-1 


189 


QUARTERMASTER  3  &  2 


ERIC 


shows  you  GHA  of  a  star  measured  on  the  terrestrial 
sphere. 

Notice  that  the  star's  position  on  the  terrestrial 
sphere  is  indicated  by  GP.  The  letters  GP  stand  for 
geographic  position,  and  represent  the  point  where  a 
line  drawn  from  the  center  of  the  earth  to  the  body 
would  intersect  the  earth's  surface.  Depending  on 
whether  the  body  in  question  is  the  sun,  the  moon, 
or  a  star,  a  GP  may  be  variously  a  subsolar,  sublunar, 
or  subastral  point. 

You  can  see  from  figure  15-1  how  closely  GHA 
corresponds  to  longitude.  Remember,  however,  that 
GHA  of  any  body  increases  continuously  as  the  body 
moves  westward,  whereas  longitude  remains  the 
sam."  for  any  point  on  the  earth.  The  GHA  is  always 
measured  westward  from  Greenwich  (0**)  through 


360**.  Longitude  is  measured  east  or  west  from 
Greenwich  to  ISO**. 

The  GHA  of  any  navigational  body  of  the  solar 
system  (sun,  moon,  and  planets)  and  of  the  vernal 
equinox  (first  point  of  Aries)  is  listed  in  the  Nautical 
Almanac  for  every  hour  of  GMT,  for  any  date.  The 
GHA  of  any  navigational  star  may  be  determined 
from  the  Nautical  Almanac  by  adding  GHA  of  the 
vefnal  equinox  to  the  tabulated  sidereal  hour  angle 
(SHA)  of  the  star.  Let's  see,  now,  what  all  these  ex- 
planations mean. 

SIDEREAL  HOUR  ANGLE 

Refer  to  figure  15-1  again.  The  marking  'hour 
circle  of  vernal  equinox"  is  the  line  from  whic:h 
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sidereal  I^^Ur  a^gle  is  measured.  The  SHA  of  any 
star  is  m^^^ur^^d  v^estward  through  360°  like  GHA, 
but  meas^^^meiit  >s  from  the  vernal  equinox  or  first 
point  of  A^^^s,  instead  of  from  Greenwich. 

At  th^  Present  time  you  must  bear  in  mind  two 
points.  QO^  is  that  OHA  of  the  vernal  equinox,  like 
GHA  of  othe^'  body,  is  increasing  continuously 
to  the  v^e^^'^^td,  put  the  sidereal  hour  angle  of  any 
star  (me^^^Ved  Westward  from  the  vernal  equinox  to 
the  body'^  ho^r  circle)  remains  relatively  constant. 
Why?  SirfiPly  because  all  the  stars  move  to  the  west- 
ward, ala^'S  v^^ith  the  vernal  equinox.  The  SHA  of 
any  body  changes  slightly,  and  its  tabulated  value  in 
the  Naut^^^l  Mrtif^nac  varies  throughout  the  year. 
The  reasc?^^  lo^  th^  change  are  beyond  the  scope  of 
this  cour^^* 

You  vi^iH  see  later  that  the  SHA  and  GHA  of  the 
vernal  eqti*J\o?^  ^xC  factors  used  in  star  observations. 
However,  ^C>th  are  not  applicable  in  observations  of 
navigational  plai^ets. 

DECLlN>^'^lON 

You  K'^^w  th^t  the  GP  you  see  on  the  small 
sphere  in  f'^ure  i5-l  corresponds  to  the  star's  loca- 
tion on  tb^  ^ele^ti^iJ  sphere.  You  know  that  latitude 
of  a  point  the  terrestrial  sphere  is  measured  fror  i 
the  equa*^^  northward  <^r  southward  along  the 
point's  m^ri^ian,  to  a  mi^unram  of  90"^.  Declination 
of  a  body  th^  celestial  sphere  is  measured  in  ex- 
actly the  s'^Xt^c  ^ay-^from  the  equinoctial  (celestial 
equator)  r<^rthWar«l  or  southward  along  the  body's 
hour  circJ^;  T*^^  polar  distance  is  the  number  of 
degrees,  jt^^^ute^,  and  seconds  of  arc  between  the 
heavenly  t^^dy  ^nd  the  elevated  pole.  The  elevated 
pole  is  th^  ^nc  ^bove  the  horizon;  in  other  words, 
the  one  wi^^  Ih^  %2^f^^  nanie  as  your  latitude. 

From  th^  foregoing  description,  it  follows  that 
the  polar  ^i^tan^^e  of  a  body  whose  declination  has 
the  same  r^^tne  (n^^'^th  or  south)  as  the  elevated  pole 
is  always  ^(f  minus  its  declination  (d).  Polar 
distance  o^^  body  whose  declination  has  a  different 
name  frof^  th^t  of  the  elevated  pole  is  always  90° 
plus  d.  R^^errtber  this  rule  because  it  is  the  basis  of 
the  systeif^  for  determining^,  latitude  by  observations 
taken  at  '^c3l  apparent  noon  (LAN),  which  is 
covered  l^^^r  in  this  chapter. 

Declination  of  any  navigational  star  is  listed  in 
the  NautiC^^  Al'naf^^c  for  each  date.  Declination  of 
bodies  of  solar  system  is  listed  for  every  hour 
GMT. 


TIME  DIAGRAM 

So  far  you  have  learned  that  a  heavenly  body  is 
located  on  the  celestial  sphere  bv  its  Greenwich 
hour  angle  (corresponding  to  longitude)  and  its 
declination  (corresponding  to  latitude).  You  have 
seen  how  both  of  these  coordinates  are  measured 
and  how,  from  them,  the  GP  of  a  heavenly  body  can 
be  located  on  the  terrestrial  sphere. 

Before  going  further  into  nautical  astronomy, 
you  should  acquire  a  knowledge  of  the  use  of  the 
diagram  on  the  plane  of  the  celestial  equator  (time 
diagram),  which  not  only  will  make  it  easier  for  you 
to  understand  the  ensuing  discussion,  but  also  will 
simplify  the  solution  of  your  celestial  navigation 
problems. 

In  the  time  diagram,  the  observer  is  theoretically 
located  outside  the  celestial  sphere,  over  its  south 
pole.  The  diagram  consists  merely  of  a  circle 
representing  the  celestial  equator.  The  center  of  the 
circle  is  the  south  celestial  pole.  Counterclockwise 
direction  is  westerly.  The  local  meridian  is  drawn  in 
as  a  vertical  line,  thus  placing  the  upper  branch  (M) 
at  the  top  of  the  diagram  and  the  lower  branch  (m) 
at  the  bottom.  To  avoid  confusion,  the  lower  meridi- 
an is  shown  by  a  dashed  line. 

You  locate  the  Greenwich  meridian  by  means  of 
your  longitude  (symbol  \  ).  If  you  were  in  90°  W. 
longitude,  G  would  appear  on  your  diagram  90° 
clockwise  from  M  (because  you're  counter- 
clockwise or  west  of  G ).  A  glance  at  figure  1 5-2  will 
confirm  this  location.  What  you  really  do,  then,  is 
count  from  M  toward  Greenwich,  the  direction  de- 
pending upon  whether  you  are  in  east  or  west  lon- 
gitude. 


YOUR  SHIP  IS  ON 
THIS  MERIDIAN 


YOU  ARC  WEST  OF 
GREENWICH,  THERE- 
FORE 6  IS  EAST  OF 
YOU 

Figure  15-2.-Locating  G  on  the  time  diagram. 
Ship  in  90°  W  A,  69.57. 
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Figure  1 5-3.-GHA  of  the  sun  on  a  time  diagram, 
69.58 

Figure  15-3  shows  another  time  diagram  on 
which  GHA  of  the  sun  is  indicated.  The  upper 
branch  of  the  sun's  hour  circle  is  shown  as  a  solid 
line.  The  angle,  or  arc  of  the  celestial  equator, 
between  the  Greenwich  meridian  and  the  sun's  hour 
circle  is  90°.  Therefore,  GHA  of  the  sun  at  this  in- 
stant is  90^  Remember,  GHA  is  always  measured 
westward  from  G. 

The  GHA  of  a  star  is  measured  in  the  same 
direction  from  G'  cenwich  to  the  star.  Because  the 
SHA  enters  the  picture  here,  however,  your  method 
of  locating  a  star  on  the  time  diagram  is  somewhat 
different.  First,  you  must  locate  the  vernal  equinox 
by  its  tabulated  GHA.  Let's  say  GHA  of  the  vernal 
equinox  for  the  time  of  your  observation  is  45^  You 
locate  the  vernal  equinox  45**  W.  from  Greenwich, 
as  shown  in  figure  15-4.  The  symbol  that  r-sembles  a 
pair  of  ram's  horns  represents  the  vernal  equinox. 

From  the  Nautical  Almanac  you  find  SHA  of  the 
star  in  question.  You  already  know  that  SHA  is  mea- 
sured to  the  west  from  the  vernal  equinox.  All  you 
have  to  do  here  is  find  the  SHA  of  this  star,  measure 
SHA  westward  from  the  vernal  equinox,  and  you 
have  the  star  located  on  the  time  diagram.  Let's  say 
it's  the  star  Vega,  whose  SHA  is  approximately  81°. 
Figure  15-4  shows  you  Vega  located  on  the  time  dia- 
gram. 

It's  easy  to  see  here  that  GHA  of  Vega  must  be 
equal  to  GHA  of  the  vernal  equinox  plus  SHA  of 
Vega.  GHA  (Vega)  =  GHA  (y)  +  SHA  (Vega).  In 
this  example  GHA  of  Vega  is  8  T  plus  45^  or  1 26°. 


Figure  1 5-4.-Locating  vernal  equinox  and  star 
on  time  diagram.  69.59 

Now  let's  use  the  time  diagram  to  explam  some 
more  facts  about  nautical  astronomy. 

LOCAL  HOUR  ANGLE  (LHA) 

Local  hour  angle  is  the  name  given  to  the  angle 
of  arc  (expressed  in  degrees,  minutes,  and  tenths  of 
ivinutes)  of  the  celestial  equator  between  the 
celestial  meridian  of  a  place  and  the  hour  circle  of  a 
heavenly  body.  It  is  always  measured  westward  from 
the  local  meridian  through  360°. 

Let's  work  this  problem  of  LHA  on  a  time  dia- 
gram. Say  you're  in  135^W.  longitude.  You  know 
your  own  meridian  is  represented  by  M.  Measure  ap- 
proximately 135°  frorn  M  toward  Greenwich,  which 
means,  of  course,  that  Greenwich  will  be  shown 
ea&tward  of  M.  Think  it  over  for  a  moment-you're  to 
the  west  of  Greenwich,  therefore  Greenwich  is  to 
the  east  of  you. 

Now  that  We  know  where  Greenwich  is  and 
where  you  are,  let's  take  the  sun  as  we  had  it  in 
figure  15-3  and  try  to  figure  out  its  LHA.  Figure  15- 
5  shows  us  that  the  sun  is  90""  west  of  Greenwich.  We 
know  that  LHA  is  always  measured  westward  from 
your  local  meridian  (M)  to  the  hour  circle  of  the 
body  (in  this  example  the  sun).  Therefore,  LHA 
here  is  the  whole  360°  around,  minus  the  45° 
between  the  sun's  hour  circle  and  M.  This  45°  may 
be  found  by  inspecting  figure  15-5,  or  by  subtracting 
90°  from  135°.  Let's  think  this  over-weVe  135°  W. 
of  Greenwich,  therefore  G  is  135°  clockwise  of  us. 
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Figure  1 5-5.-LHA  on  the  time  diagram. 
69.60 

The  sun  is  90"^  W.  or  counterclockwise  of  G.  The  dif- 
ference is  the  45^  we  mentioned.  Subtra<"t  this  45"^ 
from  360°  and  we  get  3 1  5°,  the  LHA. 

Look  again  at  figure  15-5.  As  you  can  see,  the 
sun  was  east  (clockwise  on  the  diagram)  of  your 
local  meridian  M.  Now  let's  suppose  that  you're  in 
the  same  longitude  ( 135°  W.)  but  GHA  of  the  sun  is 
225°  instead  of  90°.  The  time  diagram  will  appear  as 
in  figure  1 5-6.  The  sun  is  now  west  of  your  meridian 
(M).  The  LHA  is  always  measured  westward  from 
the  local  celestial  meridian  to  the  hour  circle  of  the 
body.  Therefore,  LHA  is  the  90°  from  M  to  the  sun's 
hour  circle. 

Here  are  two  general  rules  that  will  help  you  in 
finding  LHA  when  GHA  and  longitude  are  known: 

LHA  =  GHA  -AW 
LHA  =  GHA  +   A  E 

In  west  longitude  it  may  be  necessary  to  add  360° 
to  GHA  before  the  subtraction  can  be  made.  In  east 
longitude  360°  is  dropped  from  LHA  if  it  exceeds 
this  amount.  Be  sure,  however,  to  check  the  accura- 
cy of  your  work  by  referring  to  a  time  diagram.  It  of- 
fers a  graphic  means  of  obtaining  the  data  you  need. 

MERIDIAN  ANGLE  (t) 

Meridian  angle  (symbol  t)  is  another  value  used 
in  solving  problems  of  celestial  navigation.  It  is 
defined  as  the  arc  of  the  celestial  equator  between 
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Figure  1  5-6.-LHA,  with  sun  west  of  your 
celestial  meridian.  69.61 

the  local  meridian  of  a  place  and  the  hour  circle  of  a 
heavenly  body,  measured  east  or  west  through  180°. 
Notice  the  difference  between  LHA  and  t.  The  LHA 
is  measured  west  through  360°.  The  t  is  measured 
east  or  west  through  180°  and  must  be  labeled  E.  or 
W. 

Let's  try  a  sample  on  a  time  diagram  (fig.  15-7). 
We'll  keep  the  same  longitude  (135°  W.)  and  as- 
sume the  sun's  GHA  is  90°.  You  can  see  by  a  glance 
at  the  diagram  that  the  sun  is  east  of  M.  Inasmuch  as 
t  is  measured  east  or  west  from  M  through  180°  it 
follows  that  here  t  is  equal  to  GHA  subtracted  from 
longitude,  or  45°  E. 
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Figure  1 5-7.-Meridian  angle  (t),  with  sun  E.  of 
M.  69.62 
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Figure  15-8.-Meridian  angle  (t),  with  sun  W.  of 
M.  69.63 


Again,  with  the  same  longitude,  assume  the  sun's 
GHA  is  225*^  (fig.  15-8).  The  time  diagram  shows 
you  that  the  sun  is  west  of  M.  Then  t  is  measured  to 
the  west  and  amounts  to  the  longitude  subtracted 
from  GHA, or  90^  W. 

Another  look  at  the  diagram  will  show  you  that 
when  the  body  is  west  of  M,  t  is  the  same  as  LHA. 
(An  obvious  point  here  is  that  meridian  angle  of  the 
sun  is  always  east  before  local  apparent  noon  and 
west  afterwards.)  It  is  an  absolute  necessity  for  you 
to  know  whether  t  is  east  or  west.  The  time  diagram 
is  the  best  means  of  finding  out  this  information. 

ELEMENTARY  NAVIGATION 

The  rest  of  this  chapter  approaches  actual 
navigation  only  in  the  most  general  way.  To  begin 
with,  we  know  that  a  fix  by  celestial  observation  is 
the  point  at  which  two  or  more  lines  of  position  in- 
tersect. What  is  a  ce'iestial  line  of  position?  To  un- 
derstand what  a  celestial  LOP  is,  we  first  must  grasp 
the  concept  of  circles  of  equal  altitude. 

Imagine  a  straight  line  drawn  from  a  celestial 
body  perpendicular  to  the  surface  of  the  earth. 
Where  this  line  intersects  the  earth  is  the  geographi- 
cal position  (GP)  of  the  star.  If  you  were  standing  at 
this  point  (the  GP  of  the  star)  and  took  a  sight,  you'd 
get  an  altitude  of  90*",  The  star,  in  other  words,  is  in 
your  zenith  (directly  overhead). 

Suppose  you  have  a  buddy  who  is  standing  ex- 
actly 1  nautical  mile  (T  of  arc)  from  you.  You  can 
see  that  he  also  is  1  nautical  mile  (1'  of  arc)  from 
the  star's  GP.  Furthermore,  his  zenith  is  1'  of  arc 
from  the  star's  position  on  the  celestial  sphere.  (The 


difference  between  the  zenith  of  the  GP  of  a  body 
and  the  zenith  of  an  observer  is  called  the  zenith 
distance.)  If  he  takes  a  sight  of  this  star  just  as  you 
do,  the  altitude  he  gets  will  differ  by  1 '  from  yours. 
Because  altitude  always  equals  90"  minus  zenith 
distance,  the  sight  he  takes  will  read  89"  59 

Let's  stop  right  here  and  look  at  a  significant 
fact.  As  long  as  your  buddy  stays  exactly  1  mile 
away,  he  can  be  in  any  direction  from  you.  In  other 
words,  your  position  is  the  center  of  a  circle.  Your 

buddy  could  be  anywhere  on  that  circle  and  get  the 
same  89"  59'  sextant  altitude.  He  is  on  a  circle  of 
equal  altitude.  This  circle  of  equal  altitude  is  a 
celestial  line  of  -r^osition.  Your  buddy  is  on  it 
somewhere.  On  eve  point  of  the  circumference  of 
this  circle  the  altitude  of  the  star  is  the  same. 

From  the  star's  GP,  any  number  of  circles  of 
equal  altitude  spread  out  as  altitude  decreases  with 
distance  of  the  observer  from  the  GP.  The  maximum 
limit,  of  course,  would  be  about  5400  nautical  miles 
(5400'  of  arc)  from  the  GP,  at  which  point  the  star 
would  be  seen  on  the  horizon  at  zero  altitude.  Al- 
titude at  this  limit  would  have  decreased  the  entire 
90^(5400'). 

Now  let's  go  back  to  fixes.  It  would  seem  that  we 
could  use  the  intersection  of  a  circle  of  equal  al- 
titude of  one  body  with  a  circle  of  equal  altitude  of 
another  to  obtain  a  fix  by  celestial  navigation.  After 
all,  we  can  locate  the  ^latitude  and  longitude  of  th^ 
GP  by  the  declination  and  GHA  of  the  star.  By  sub- 
tracting the  altitude  from  90**  and  changing  the 
result  to  nautical  miles,  we  should  be  able  to  draw  a 
circle  of  equal  altitude  around  the  GP.  Unless  the 
observed  body  is  at  a  very  high  altitude,  however, 
the  circle  of  equal  altitude  is  so  far  from  the  GP  that 
both  of  them  cannot  appear  on  the  same  chart.  What 
we  actually  do  is  locate  a  segment  of  the  circle  of 
equal  altitude  we  are  on.  This  segment,  plotted  as  a 
straight  line,  is  the  line  of  position  you  see  the 
navigator  use. 

The  remainder  of  this  section  discusses  means  of 
determining  this  LOP,  although  we'll  cover  only  the 
elements  of  sight  work.  You  should  have  a  general 
understanding  of  what  goes  on,  and  that  is  the  aim  of 
the  following  topic. 

COMPUTED  ALTITUDE  AND  AZIMUTH 

In  H.O.  Pub.  No,  214  the  altitude  and  azimuth  of 
navigational  heavenly  bodies  have  been  computed  in 
advance  for  whole  degrees  of  latitude  and  meridian 
angle  as  well  as  declination.  Actual  declination  and 
sidereal  hour  angle  of  certain  stars  is  given  in  H.O. 
249.  These  two  publications  offer  sight  reduction  ta- 
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bles  (described  later)  that  are  the  most  popular  ones 
used  by  present-day  navigators. 

The  azimuth  line  from  any  point  to  the  GP  of  a 
heavenly  body  is  actually  the  radius  of  the  circle  of 
equal  altitude  passing  through  that  point.  This  fact  is 
obvious  in  figure  1 5-9  where  C  is  a  point  and  the  line 
CGP  represents  the  azimuth  line  from  C  to  the  GP. 

Assume  that  you're  aboard  ship  preparing  to  plot 
a  line  of  positiv:»n  from  a  celestial  observation. 
You've  just  taken  an  accurately  timed  altitude  of  a 
particular  body.  You  don't  know  exactly  where  you 
are,  but  you  have  a  general  idea  from  your  DR.  You 
take  an  assuired  position  (AP)  at  or  near  your  DR, 
Here's  where  the  tables  of  computed  altitude  and 
azimuth  come  in. 

From  the  tables  you  can  determine  the  computed 
altitude  (He)  and  computed  azimuth  (Zn)  of  the 
body  from  the  AP  at  the  instant  of  observation  only. 
(You  can't  u:»e  an  observed  azimuth  because  youVe 
not  located  at  the  AP.) 

If  you  drew  a  line  through  the  AP  along  the 
azimuth  line,  your  celestial  line  of  position  (that  iti, 
the  circle  of  equal  altitude  you  are  on)  would  inter* 
sect  this  azimuth  line  toward  or  away  from  the 
body's  GP.  The  distance  toward  or  away  is  a  number 
of  nautical  miles  equal  to  the  number  of  minutes  of 
arc  by  which  the  computed  altitude  (He)  differs 
from  the  altitude  you  got  from  observation  (Ho). 
This  difference  is  known  as  the  altitude  intercept 
(a>. 

Let's  try  out  these  findings  by  referring  to  figure 
15-9.  Point  C  in  this  illustration  represents  the  AP. 


Line  CGP  is  the  computed  azimuth  from  AP  to  GP 
of  the  star.  The  circle  through  C  is  the  circle  of  equal 
altitude  of  the  AP.  The  inner  circle  is  the  circle  of 
equal  altitude  you  are  on.  The  segment  of  the 
azimuth  line  between  C  and  the  inner  circle  is  the  al- 
titude intercept  (a).  This  intercept  is  as  many  nauti- 
cal miles  long  as  the  observed  altitude  differs  in 
minutes  from  the  computed  altitude. 

Notice  that  the  line  of  position  in  figure  15-10 
has  been  plotted  as  a  straight  line  perpendicular  to 
the  azimuth  line.  You  know  that  a  segment  of  a  cir- 
cle of  equal  altitude  is  really  curved.  We  can  plot  a 
straight  line  because  circles  of  equal  altitude  usually 
are  so  large  that  their  curvature  is  imperceptible  in 
the  small  segment  used  for  plotting  purposes. 

How  do  we  know  whether  the  altitude  intercept 
is  to  be  applied  for  the  AP  toward  or  away  from  the 
GP?  This  memory  aid  will  help  you  figure  it:  "Coast 
Guard  Academy-Computed  Greater,  Away."  The 
letters  CGA,  because  of  their  order,  provide  a  help- 
ful code  to  stimulate  your  memory.  This  code  means 
that  if  the  computed  akitude  (He)  is  greater  than  the 
observed  altitude  (Ho),  the  altitude  intercept  (dif- 
ference between  them)  is  laid  off  from  the  AP  away 
from  the  GP.  If  the  computed  altitude  is  less  than  the 
observed  altitude,  the  altitude  intercept  (a)  is  laid 
off  from  the  AP  toward  the  GP. 

Altitude  Corrections 

A  few  general  pointers  regarding  altitude  cor- 
rections should  be  mentioned  here.  Besides  index 
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correction  (IC),  which  was  explained  in  chapter  7, 
there  are  four  other  altitude  corrections.  These  cor- 
rections are  for  refraction,  dip,  parallax,  and 
semidiameter. 

Refraction  is  the  deflection  of  light  rays  from  a 
straight  line,  caused  by  the  oblique  passage  of  the 
rays  through  different  mediums  of  density.  For  sim- 
plicity, in  navigation,  refraction  may  be  thought  of 
as  the  bending  of  light  rays  as  they  pass  at  an  angle 
through  the  layers  of  atmosphere.  The  refraction 
correction  is  always  subtracted  from  sextant  al- 
titude. 

Dip  is  the  difference  between  the  visible  horizon 
at  the  surface  and  the  visible  horizon  at  the  obser- 
ver's height  of  eye,  or  height  above  the  surface.  The 
dip  correction  is  always  subtracted  from  the  sextant 
altitude.  Dip  is  also  called  height  of  eye. 

Parallax  is  the  difference  in  direction  of  a 
heavenly  body  as  seen  from  some  point  on  the 
earth's  surface,  and  as  seen  from  some  other  point, 
as  from  the  center  of  the  earth. 

Semidiameter  is  the  correct  altitude  of  the  center 
of  a  body.,  When  an  observer  pulls  down  the  sun's  or 
moon's  lower  limb  to  the  horizon,  be  must  add  a 
semidiameter  correction  from  the  sextant  altitade.  If 
the  upper  iimb  is  observed,  the  semidiameter  cor- 
rection must  be  subtracted. 

Correction  for  observed  altitude  (refraction)  and 
correction  for  height  of  eye  (dip)  are  printed  on  the 
inside  front  cover  of  the  Nautical  Almanac. 

Semidiameter  corrections  to  be  applied  to  the 
sun  and  moon  appear  in  the  daily  pages  throughout 
the  Almanac.  Index  error,  of  course,  is  determined  in 
advance  for  the  individual  sextant. 

IDENTIFICATION  OF  CELESTIAL  BODIES 

In  order  to  work  a  sight  on  a  celestial  body,  you 
first  must  know  which  celestial  body  you  have  ob- 
served. Usually,  before  twilight,  a  number  of  bodies 
are  selected  so  that  the  lines  of  position  obtained  will 
give  a  good  fix.  Identification  of  celestial  bodies  and 
their  approximate  positions  at  desired  times  can  be 
found  by  using  a  star  finder. 

STAR  FINDER  AND  IDENTIFIER  METHOD 

The  Star  Finder  and  Identifier  (No.  2102D)  con- 
sists of  a  star  base  ( fig.  1 5- 1 1 )  and  nine  latitude  te m- 
plates.  The  star  base  is  a  plastic  disk  on  which  the 
north  celestial  pole  is  at  the  center  or  one  side  and 


the  south  celestial  pole  at  the  center  on  the  other 
side.  The  latitude  templates  are  constructed  for  10° 
latitude  intervals  (5°,  15°,  25°,  etc.).  Each  template 
contains  altitude  and  azimuth  cur\es  for  determin- 
ing the  approximate  altitude  and  azimuths  of 
celestial  bodies. 

Using  Star  Finder 

The  use  of  the  star  finder  is  best  explained  by  an 
example.  Suppose  you  want  to  determine  vhe  ap- 
proximate altitude  and  azimuth  of  Sirius  and  Rigel 
so  that  you  can  shoot  them.  Assume  that  you  have  a 
DR  position  of  latitude  BV^'U.S'  N.,  longitude 
The  GHAt  is  found  to  be  312  46.8'at 

that  time. 

To  use  the  star  finder,  all  you  need  to  know  k  the 
LHA  of  Aries.  Applying  the  method  described  earli- 
er in  this  chapter,  you  find  the  LHAr  to  be  97^^12.4' 
Select  the  template  closest  to  your  DR  latitude  and 
place  it  over  the  star  base.  In  this  example  you  select 
the  template  for  latitude  35°N.  and  the  star  base, 
which  contains  N  at  its  center.  Place  the  template 
over  the  star  base  (a  hole  in  the  template  fits  over  a 
pe^  at  the  center  of  the  star  base)  and  then  orient 
tht  template  so  the  airow  points  to  97.2°.  (See  fig. 
15-12.)  From  the  template  vilu  determine  the  ap- 
proximate positions  of  Sirius  and  Rigel  to  be  as  fol- 
lows: 


h  Zn 
Sirius  39°  176*" 

Rigel  43°  207° 


H.O.  Pub.  249  Method 

Another  method  of  identifying  stars  is  by  con- 
sulting Vol.  I  of  the  Sight  Reduction  Tables  for  Air 
Navigation  (H.O.  Pub.  249).  In  this  system  only 
selected  stars  are  tabulated.  These  stars  are 
favorably  situated  in  azimuth  and  altitude  for  obtain- 
ing fixes. 

To  use  the  tables,  the  quartermaster  determines, 
first,  the  LHAy  for  the  approximate  mi dtime  of  the 
period  during  which  he  expects  to  make  observa- 
tions. He  then  enters  the  tables  with  his  approximate 
latitude  and  LHAy.  Listed  in  the  tables  are  altitudes 
and  azimuths  of  seven  stars.  One  disadvantage  of 
this  method  is  that  the  small  listing  of  stars  may 
make  it  necessary  to  observe  other  celestial  bodies 
when  the  sky  is  partially  obscured  by  clouds. 
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Fisure  15-1 1. -Star  base  for  star  finder.  69.66 
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WORKING  A  SIGHT 

Now  let  us  work  a  sight  problem  using  H.O.  214 
and  the  Nautical  Almanac  for  1966.  Through  use  of 
the  star  finder  you  determine  the  approximate  posi- 
tion of  the  celestial  body  you  want  to  use  (Capella, 
for  instance).  Then  you  take  a  sight  on  Capella  and 
record  the  following  data: 


Hs   66*' 56. 2' 

GMT  . .  - .  o          13h  27m30s, 

DB  Lat,.,..,,  34"24.0'N. 

DR   c.,.  130°  00.0' W. 

Height  of  ey^  ;  55  feet 
IC   2.Q'(^) 


1  September  1966 


Our  first  step  is  to  find  the  observed  altitude 
(Ho).  From  the  table  inside  the  front  cover  of  the 
Nautical  Almanac  we  learn  that  the  correction  for  a 
55-foot  height  of  eye  is  minus  7,2  Correction  for 
refraction  on  the  same  page  is  minus  0.4 These 
corrections  and  ths  IC  are  all  minus  corrections,  and 
they  total  minus  09,6  Subtracting  that  figure  from 
the  sextant  altitude  (Hs),  we  get  the  observed  aU 
titude(Ho),Thus: 


Hs    66*^56.2' 

Corrections  ....    —  09.6' 
Ho   66*46.6' 
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Figure  1 5-1 2.-Star  base  and  template.  69.67 


Next,  we  need  an  assumed  position  (AP).  To 
simplify  matters,  the  latitude  of  the  AP  (DR  posi- 
tion) is  rounded  off  to  the  nearest  whole  degree  of 
latitude.  The  DR  latitude  in  this  instance  is  34°24.0  ' 
N.,  so  we  take  34°  N.  for  the  latitude  of  the  AP.  For 
the  time  being  we  will  let  the  longitude  of  the  AP  be 
the  same  as  the  DR  longitude,  or  130°00.0'  W.  Later 
we  will  see  how  certain  requirements  of  convenience 
m?ght  cause  us  to  alter  the  minutes  value  of  the  DR 
longitude. 

To  fmd  the  computed  altitude  and  azimuth  in 
H.O.  214;>'wfe  need  the  following  three  values: 

^  198 
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latitude  (L),  declination  (d),  and  meridian  angle  (t). 
We  already  have  the  latitude.  It  is  assumed  latitude 
(34°N.),  which  is  the  nearest  whole  degree  of 
latitude  to  the  DR.  Now  let's  fmd  the  declination 
and  meridian  angle. 

DECLINATION 

To  find  declination,  turn  to  the  pages  headed 
1966,  for  1,  2,  and  3  September.  In  the  column 
headed  Stars  you  can  fmd  the  declination  for  Capel- 
la.  It  is  N  (for  north)  45^57.5 
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MERIDIAN  ANGLE  (t) 

Next  we'll  work  out  t.  We'll  start  a  time  diagram 
by  locating  our  meridian  and  the  i  Greenwich  meridi- 
an (fig.  15-13).  Then  we  have  to  locate  the  star  on 
the  time  diagram  by  means  of  its  GHA  (fig.  15-14). 
With  stars  we  must  determine  GHA  from  the  Nauti- 
cal Almanac  by  adding  SH  A  of  the  particular  body  to 
the  tabulated  GHA  of  the  first  point  of  aries. 

We'll  still  use  the  pages  for  1,  2,  and  3  Sep^ 
tember.  Every  hour  of  GMT  for  1  September  is 
listed  in  the  far  left  column.  Remember,  GMT  of  our 
sight  was  1 3h  27m  30s.  We  can  see,  then,  that  GHA 
of  the  first  point  of  Aries  for  13hGMTis  175^*14.5 
Now  we  must  determine,  how  much  arc  to  add  to 
that  to  take  care  of  the  27m  30s. 

Turn  to  the  yellow  pages  at  the  rear  of  the  Al- 
manac,  and  find  the  column  headed  27m.  Running 
down  the  left  column  to  30s  and  then  across  to  the 
first  point  of  Aries  column,  we  select  the  value 
6''53.6'.  Adding  this  value  to  175''14.5'  we  get 
1 82^*08. 1  which  is  the  GHA  of  Aries  at  the  time  of 
observation. 

The  sum  of  the  SHA  of  Capella  and  GHA  of 
Aries  equals  the  GHA  of  Capella  at  the  time  of  the 
sight.  Capella's  SHA  is  found  in  the  white  pages 
under  the  proper  date.  Choosing  the  value 
281*^7.0'-  from  the  side  column  opposite  Capella, 
we  add: 

GHA    182''08.1' 

SIIA  Capella   281''27>0' 

GHA  Capella   46  3°  35.1' 


m 


Figure  15-13.-Start  of  time  diagram  for  sight  of 
Capella.  69.68 

EKLC 


m 

Figure  1 5- 1 4.~Locating  Capella  on  the  time 
diagram.  69.69 

Because  this  total  is  more  than  360°,  we  must 
subtract  360"  from  it.  The  result  is  103''35.1  ',  the 
GHA  of  Capella.  Now  we  can  locate  Capella  on  the 
time  diagram  (fig.  15-14)  by  measuring  roughly 
103*'35. 1 '  westward  from  Greenwich. 

It's  obvious,  now,  how  to  solve  for  the  meridian 
angle  t.  Meridian  angle  is  measured  east  or  west 
from  point  M  to  the  star's  hour  circle.  In  this  exam- 
ple, it's  measured  east.  What  is  its  value?  We  can  see 
that,  here,  GHA  is  subtracted  from  longitude.  (If  the 
star  were  west  of  M,  however,  the  longitude  would 
be  subtracted  from  GHA.) 

The  longitude  here  is  1 30°  W.,  and  we  must  sub- 
tract 103^35. r  from  that  value  to  find  t.  But  it  is 
more  convenient  to  enter  H.O.  214  with  a  whole 
number  for  t.  Hence  we  use  an  assumed  longitude 
that  (1 )  will  make  t  a  whole  number  of  degrees  and 
(2)  is  near  the  DR  longitude.  Therefore,  we  use  as- 
sumed longitude  129^35.1'  W. 

Xof  AP  129''35.  !• 

GHA  103°  35, 1' 

t   26"00.0' 


It  is  essential  that  we  assign  t  its  correct  east  or 
west  value.  The  time  diagram  (fig.  15-14)  shows  us 
that  t  in  this  example  wouid  be  26**  E. 

We  now  have  the  three  values  needed  for  H.O. 
214: 

Latitude  (1)    34''00.0'N 

Declination  (d)  

Meridian  angle  (t)  . . .  26'' 00.0 'E 
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COMPUTED  ALTITUDE 

Now  weVe  going  to  und  the  computed  altitude 
(He)  of  Capeila  from  the  AP  at  the  time  oi  observa- 
tion. Upon  examining  H  O.  214,  we  discover  that  it 
consists  of  nine  separate  volumes,  one  for  each  10° 
of  latitude  up  to  89°  N.  or  S.  Here  we'll  use  voJume 
IV,  for  latitude  30*"  to  39''  inclusive.  A  look  inside 
this  volume  shows  pages  for  each  whole  degree  mf 
latitude,  with  declinations  across  the  top  for  nearly 
every  30'  of  declination.  Find  the  page  for  latitude 
34^  declination  46^  same  name  as  l:ititudr  (Use  uvc 
declinatK  n  column  near*^t  declinaiion  of  Capeila.) 
Use  the  page  headed  Declination  Same  Name  as 
Latitude,  because  both  declination  and  latitude  have 
the  same  name  in  this  instance  (both  are  north). 

In  narrow  columns  at  the  left  and  right  sides  we 
notice  the  letters  H.A.,  which  is  the  H.O.  214  name 
for  t.  As  far  as  we're  concerned  here,  H.A.  means  t. 
We  go  down  this  column  until  we  come  to  26.  We 
follow  across  to  the  listing  under  declination  46**. 
Notice  that  there  is  an  altitude  of  66**54.3'  listed 
there  and  beside  it,  in  small  figures,  a  delta  d  cor- 
rection of  38.  (The  delta  is  indicated  by  a  small  tri- 
angle.) This  correction  is  the  amount  in  hundredths 
to  be  multiplied  by  the  minutes  of  declination  less 
than  46^  There  are  2.5  minutes  in  this  example:  2.5  ' 
x38  =  I.O'.  Note  that  as  the  declination  decreases 
from  46**  to  45**  the  altitude  increases:  so  we  will  add 
1 .0'  to  66*^54,3'  and  obtain  a  final  altitude  (He)  for 
declination  45**57.5'  of  66**55.3  This  total  is  the 
computed  altitude  from  the  AP.  (NOTE:  A  multipli- 
cation table  at  the  back  of  each  volume  of  H.O.  214 
is  to  be  used  when  correcting  for  Ad  computations. 
The  table  is  self-explanatory.) 

The  other  delta  correction  listed  (delta  t)  is  not 
used  in  this  method  of  working  sights. 

COMPUTED  AZIMUTH 

Next  to  the  altitude  we  see  an  azimuth  angle  for 
declination  46**.  The  computed  azimuth  angle  (Z)  is 
50,9**  in  this  example.  The  azimuth  angle  does  not  al- 
ways represent  the  actiial  indication  on  the  compass 
rose  that  you  will  use  to  lay  out  the  azimuth  line  on 
the  chart.  To  convert  the  azimuth  angle  (Z)  to  the 
true  azimuth  (2n),  it  is  a  good  idea  to  draw  a  dia- 
gram (fig,  15-15)  representing  a  compass  card.  First, 
we  express  the  computed  azimuth  in  terms  of  the 
latitude  and  the  east  or  west  value  of  t:  Z  N, 
050.9*'E,  This  expression  means  that  the  actual  indi- 
cation on  the  compass  rose,  or  the  true  azimuth  (Zn) 
is  050.9**  east  of  north.  From  the  0*"  heading  on  the 
diagram,  we  count  050.9**  to  the  east  (clockwise), 
and  see  that  in  this  example  Zn  has  the  same  values 


270* 


Figure  15- 15. -Value  of  Z  equals  N.  50.9°E 
69.70 


as  Z  (fig.  15-15).  We  plot  the  azimuth  line  bearing 
050.9**  from  the  AP. 

Instead  of  N.  050.9**  E.,  suppose  that  Z  had  been 
N.  050.9"^.,  which  would  occur  if  the  body  were  to 
the  west  of  your  meridian  as  it  was  in  figure  15-8. 
This  assumption  means  050.9*^  wicst  of  north  on  f^  ^ 
compass  card.  You  cm  5>€C  in  figure  15-16  that  this 
changed  direction  wouid  make  the  actual  bearing  of 
the  azimuth  line  360**  minus  050.9^*  or  309.  T,  Figure 
15-17  illustrates  Zn  when  Z  is  S.50.9**E,  Figure  15- 
18  shows  Zn  when  Z  is  S.50.9**  W.  You  should  real- 
ize now  v^hy  it's  essential  to  determine  the  east  or 
west  value  oft. 
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Figure  15-i6.-FindingZn  whenZ  is  N.  50.9°W. 
69.71 
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Figure  1  S-l  /.-FindingZn  when  Z  is  S.  50.9^E 
69.72 


We  now  have  the  values  for  observed  altitude 
(66°46.4'),  computed  altitude  (66^55.30,  and  true 
azimuth  (050.9°).  The  AP  is  located  in  latitude 
34**00.0'  N,  longitude  1 29^*35. T  W.  Simple  plotting 
remains  to  be  done. 

Subtracting  the  smaller  altitude  from  the  larger, 
we  obtain  the  altitude  intercept  (a): 

He    ee'^ss.a' 

Ho   66°46,6  ' 

a   8.7  ' 


Figure  15-18.~FindingZn  whenZ  is  S.  50.9''W. 
69.71 


Draw  the  azimuth  line  be^irmg  050.9"  through 
the  AP.  The  line  of  position  is  perpenJicuiar  to  \Yr^ 
line,  8.7  nautical  miles  \io  ^v-^le)  from  ih* 
toward  or  aw'a>    om  C  ^13^}!,;.  jP 

Which  ^^  '    tov  .av.j\  '  R  emember 

computed  i;'r  :aM\  w.,  ir  thsj  example  the-  ^  ni- 
puted  altitude  Js  greater  than  observed  altitude. 
Consequently,  the  altitude  intercept  is  measured 
from  the  AP  aiong  the  azimuth  line  8.7  nautical 
miles  away  from  Capella's  GP. 

Figure  15-19  shows  the  celestial  line  of  position 
as  it  might  be  plotted  in  actual  practice.  The  altitude 
intercept  (a)  is  measured  along  the  azimuth  line 
from  the  AP,  and  the  line  of  position  is  drawn  per- 
pendicular to  the  azimuth  line.  No  other  plotting  is 
required.  In  actual  practice  it  seldom  is  necessary  to 
draw  the  azimuth  line  itself.  Note  that  the  LOP  is 
labeled  with  the  time  of  observation  and  the  name  of 
the  observed  body. 


270 


230,9* 


l80*+50.9*=230.9* 


Figure  15-19.-Line  of  position  forCapella, 
69.74 

Remember,  you  have  determined  only  one  line 
of  position  by  this  altitude  intercept  method.  To  ob- 
tain a  fix,  this  LOP  must  be  intersected  by  another 
line  of  position. 

A  CELESTIAL  FIX 

So  that  you  may  see  how  a  celestial  fix  is  ob- 
tained, assume  that  a  sight  was  taken  on  Altair  at  the 
same  instant  the  sight  was  taken  on  Capella.  After 
working  the  sight  for  Altair,  the  following  informa- 
tion is  obtained. 

Z  =  109.8° 
a  =  13.2°  toward 
ax  =  129°51.7'W. 
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AP              AP  I 

|(oA^fi  FIX 

Wo  \ 

Figure  1 5-20.  -A  celestial  fix.  69.75 


Figure  15-20  reveals  the  celestial  fix  obtained  by 
plotting  the  lines  of  position  for  Capella  and  Altair. 

AIR  NAVIGATION  TABLES 

Sight  Reduction  Tables  for  Air  Navigatitm  (H.O. 
249)  contains  another  system  for  solving  i&ights  and 
obtaining  lines  of  position-a  system  that  is  becoming 
increasingly  popular  in  the  fleet.  The  tables  come  in 
three  volumes  and  are  arranged  for  use  with  the  Air 
Almanac. 

Volume  I  contains  data  for  selected  stars.  This 
volume  is  usable  through  all  degrees  of  latitude  from 
89''  N.  to  89*  S.  As  explained  previously,  this  volume 
also  serves  as  a  star  finder  and  identifier  for  a 
number  of  stars. 

In  general,  volume  I  of  H.O.  249  is  used  in  the 
same  manner  as  H.O.  214.  After  observing  a  body, 
sextant  altitude  correctiokis  are  applied  in  the  usual 
manner  to  obtain  Ho.  An  assumed  longitude  (aA)  is 
selected  so  that  LHA  of  the  body  will  be  a  whole 
degree  (or  an  even  degree  above  69**  latitude).  The 
tables  are  entered  using  the  nearest  whole  degree  of 
latitude,  LHAX  and  the  name  of  the  body.  The  com- 
puted altitude  and  azimuth  are  extracted.  In  this 
method  a  common  assumed  position  may  be  used. 
For  complete  details  of  this  method,  you  are  advised 
to  consult  the  instructions  in  volume  I.  Volumes  II 
and  III  seldom  are  used  in  surface  navigation. 

LOCAL  APPARENT  NOON 

Local  apparent  noon  (LAN)  is  a  sight  taken  on 
the  sun  the  instant  it  transits  an  observer's  meridian. 


At  that  time  the  sun  is  at  its  highest  altitude.  The 
LAN  lines  of  position  coincide  with  the  ship'':, 
latitude. 

A  number  of  methods  for  determining  the  time 
of  LAN  have  been  devised,  but  tne  one  given  here 
probably  is  the  simplest.  It  consists  of  considering 
the  GHA  of  the  sun  to  be  equal  to  the  ship's  lon- 
gitude when  in  west  longitude,  or  360*'  minus  the 
ship's  longitude  when  in  east  longitude. 

The  largest  tabulated  value  for  GHA  of  the  sun 
that  does  not  exceed  the  longitude  is  extracted  from 
the  daily  page  of  the  Nautical  Almanac.  The  dif- 
ference between  this  tabulated  GHA  and  the  as- 
sumed longitude  is  then  used  to  enter  the  Increments 
and  Corrections  table  in  the  yellow  pages  at  the  back 
of  the  almanac.  The  time  interval  corresponding  to 
this  value  is  added  to  the  time  of  GHA  taken  from 
the  daily  page,  and  the  sum  of  these  two  values 
represents  the  time  of  LAN.  (The  Increments  and 
Corrections  table  is  used  here  to  convert  arc  to 
time.)  A  problem  of  LAN  involving  a  ship  in  west 
longitude  would  be  worked  as  follows: 


Required 

Date 

a\ 

GHA  of  sun 

Time 

Increment 

Correction 

GMT  of  LAN 
Zone  differece 
LMT  of  LAN 


Source  gpt^tion 
Always  knovmu    3i  May  196S 
Taken  from  DR 

position  156^44,3*W. 
Daily  page  of 

almanac.         150^  36*3^ 
Opposite  time 

of  GHA.  22h 
Different  bet'ween 

\  and  GKA  of 

sun  e'^oe.o' 

Increments  and 
correcton 

table.  24m  32s 

Time  plus 

ccrrecion.  22h  24m  32s 
Local  time 

correction.  lOh 
GMT  minus  zone 

difference        12h  24m  320 


In  the  preceding  problem,  LAN  would  occur  at 
approximately  1225.  A  closer  estimate  can  be  ob* 
tained  by  taking  the  difference  between  the  1200 
and  the  1225  DR  longitudes,  converting  that  dif- 
ference to  time,  and  applying  the  resulting  cor* 
rection  to  the  previously  determined  time  of  LAN. 

Now  that  LAN  is  known  to  the  closest  minute, 
the  usual  procedure  is  to  start  taking  sights  of  the 
sun  a  few  minutes  early  to  ensure  that  a  sight  ac« 
tually  is  taken  at  the  exact  instant  of  transit. 
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AZIMUTH  OF  SL  N  BY  H  O  214 

A'n\  of  the  lahulaied  st^lutu^ns  of  the  astronomi- 
cal triangle  (as  ucll  as  various  azimuth  t:iMes)  may 
he  used  to  obtain  the  exact  a/imuth.  1  h  ncthod 
referenced  in  thi.:  training  course  is  H.O.  214.  which 
has  become  the  most  popular  s<^>urcc. 

Suppose  that  we  obtained  an  observed  azimuth 
of  the  sun  of  298.0°  pgc.  We  want  to  learn  the  true 
azimuth,  which  will  give  us  the  gyro  error.  The 
values  needed  to  enter  H.O.  214  are  t,  d,  and  L.  The 
delta  values  are  no^  used,  because  they  apply  only  to 
the  altitude.  Assume  a  value  for  t  of  25*46.6'  W.,  d 
\T  09.5' S.,  and  L  33^7.45'  S.  These  values  in< 
dicate  that  volume  IV  of  H.O.  214  (latitude  30°  to 
39"*  inclusi\e)  must  be  used.  Entering  the  "Same 
Name"  part  of  H  O.  214  with  the  nearest  values  of  t, 
d.  and  L,  we  select  the  tabulated  value  of  Z  ( 1  18.0**). 
The  nearest  values  of  t,  d,  and  L  were  26**,  17**,  and 
33^  resp^" -tivcly.  Ycu  should  stop  right  here  and 
review  thb  section  urtil  you  see  what  has  been  done 
so  far. 

Now,  we  must  interpolate.  We  start  this  process 
by  finding  the  difference  between  the  tabulated 
value  of  Z  (previously  found)  and  the  value  of  t  25*, 
d  17**30  and  L  34^  Why  do  we  interpolate?  Here's 
the  point:  the  value  of  t  in  our  problem  is 
25*46.6'  W.,  which  falls  between  25*  and  26*.  As 
soon  as  we  learn  the  values  for  25*  and  26**  we  can 
find  the  value  at  any  point  between.  Similarly,  the 
value  for  d  of  17*09.5' S.  falls  between  17*  and 
17*30';  and  the  value  for  L  of  33''17.4'S.  falls 
between  33*  and  34*.  The  objective,  then,  is  to  find 
the  value  of  Z  at  two  extremes  in  order  to  find  the 
value  at  a  point  in  between.  We  interpolate  by  con- 
verting the  minutes  of^^ifference  to  tenths  of 
degrees.  If  we  think  carefully,  we  can  see  that  (in 
this  example)  the  correction  for  t  will  be  two-tenths 
of  the  difference  between  the  values  at  25*  and  at 
26*.  (The  value  46.6'  is  eight-tenths  of  a  degree,  al- 
most. We  use  the  two-tenths  left  over.)  The  cor- 
rection for  d  will  be  approximately  three-tenths 
(9.5/30)  of  the  difference  betvk^een  the  values  at  17* 
and  at  17*30'.  Finally,  the  correction  for  L  will  be 
three-tenths  of  the  difference  between  the  values  at 
33*  and  at  34*.  The  total  correction  is  the  algebraic 
sum  of  the  three  individual  corrections  rounded  off 
to  nearest  tenths).  Solution: 


t  25-46.  6  W.  t  diff  {^)  1.3 
d  17-09.5  S.  d  diff  (-)  0.8 
L  33-17.4  S.  L  diff  (-^)  1.6 

tab  118.  0       t  corr  (^)  0.  3 

corr     {^)  0.6       d  corr  (-)0.2 

Z  S  118.  6  W,  Lcorr  (^)  0^5  

Zn  298.6        Sum         0.8  0.2 

Corr    {^)  0.  6 

Let's  examine  each  correction  in  detail  The 
tabulation  for  t  26°  is  1  18^  for  t  25°  it  is  1  19.3^  The 
difference  is  1.3  plus;  that  is,  as  you  go  from  26° 
( 1  1 8° our  base  figure)  to  25°  ( 1  19.3°),  the  value  of  Z 
increased.  Hence,  the  value  of  Z  at  25°46.6'  would 
be  approximately  0.2*  ( 12  ')  larger  than  at  26°.  Two- 
tenths  of  1 .3  is  0.3.  (This  method  works  equally  well 
going  the  other  direction,  but  we  should  always  cor- 
rect from  the  base,  or  originally  selected  tabulation. ) 

Next,  examine  d.  Going  from  17*  to  17*30'  we 
see  that  the  tabulated  Z  changes  from  118*  to 
ll7.2*-or  0.8*  minus,  because  it's  decreasing. 
Three-tenths  (9.5/30)  of  this  figure  equals  approxi- 
mately 0.2*  (-)  our  next  correction. 

Last,  consider  L.  The  tabulation  for  33'^  vas 
118^  and  for  34°  it  was  119.6°.  The  difference  is 
plus  1.6^^  because  it  is  increasing.  Three-tenths  of 
this  figure  equals  approximately  0.5^  (+),  wiiich  is 
our  last  correction. 

By  combining  these  values  algebraically,  we  ob- 
tain the  tlnal  correction  of  0.6*  (  +  ),  for  a  final  Z  of 
the  sun  of  S.  (for  latitude)  1 18.6*  W.  (for  t). 

Notice  that  Z  is  given  in  terms  of  azimuth  angle 
instead  of  true  azimuth.  (This  expression  means  that 
the  angles  are  measured  from  the  elevated  pole  east 
and  west  instead  of  from  the  north  pole  eastward.) 
Accordingly,  we  must  pay  close  attention  to  the 
latitude  and  t  signs.  In  this  example,  Z  is  measured 
southward  and  westward,  which  means  that  Z  must 
be  added  to  1 80*  (the  elevated  pole )  to  obtain  Zn-in 
this  instance  298.6*, 

Now,  determine  the  gyro  error  based  on  our 
azimuth.  The  sun's  bearing  pgc  was  298*  We  found 
its  true  azimuth  by  computation  to  be  298.6"*.  It  s 
easy  to  see  that  the  difference  i^  0.6^  but  is  the  error 
east  or  west?  This  little  jingle  will  help  you: 

**Compass  best-error  west.  Compass  least-error 
east."  In  other  words,  if  the  compass  reading  is 
greater  than  the  true  reading,  the  error  is  westerly;  if 
the  compass  reading  is  less  than  the  true  reading,  the 
error  is  easterly.  The  error  here,  then,  is  0.6*  E., 
because  the  compass  bearing  was  less  than  the  true 
bearing. 


EKLC 


203 


CHAPTER  16 


TIDES  AND  CURRENTS 


Several  problems  posed  by  tides  and  currents  can 
be  solved  by  means  of  tide  and  current  tables.  By 
using  Tide  Tables  the  height  of  tides  can  be  found  at 
any  time.  Tidal  Current  Tables  permit  a  similar  type 
of  calculation  in  determining  set  and  drift  of  the  cur- 
rent at  any  time.  Other  calculations  pertaining  to 
sunrise,  sunset,  moonrise,  and  moonsct  can  also  be 
made  from  data  in  these  tables.  Additional  publica- 
tions also  contain  sunrise/sunset  and  moon- 
rise/moonset  calculations.  The  Nautical  Almanac 
and  Air  Almanac  are  two  such  publications.  This 
chapter  discusses  problems  dealt  with  in  the  afore- 
mentioned four  publications  and  explains  the 
methods  utilized  in  solving  the  problems. 

TIDES 

The  vertical  rise  and  fall  of  the  ocean  level, 
caused  by  the  gravitational  force  between  the  earth 
and  the  moon  (and,  to  a  lesser  extent,  between  the 
earth  and  the  sun),  are  called  tides.  The  highest  level 
reached  by  an  ascending  tide  is  called  high  water; 
the  lowest  level  of  a  descending  tide,  low  water.  At 
high  and  low  water  there  is  a  brief  period  during 
which  no  change  occurs  in  the  water  level.  This 
period  is  called  stand. 

The  total  rise  or  fall  from  low  water  to  high,  or 
vice  versa,  is  called  the  range  of  the  tide.  The  actual 
height  of  the  water  level  at  high  and  low  water  dif- 
fers with  phases  of  the  moon,  variations  of  wind 
force  and  direction,  and  other  phenomena.  The 
average  height  of  high  water,  measured  over  a  19- 
year  period,  is  called  mean  high  water.  The  average 
height  of  low  water,  measured  over  the  same  period, 
is  mean  low  water.  The  plane  midway  between  mean 
high  and  mean  low  water  is  meaii  tide  level. 

Spring  tides  occur  near  the  time  of  full  moon  and 
new  moon,  at  which  times  the  sun  and  moon  act 
together  to  produce  tides  higher  and  lower  than 
average.  When  the  moon  is  in  its  first  or  last  quarter, 
the  moon  and  the  sun  are  opposed  to  each  other, 
resulting  in  neap  tides  of  less  than  average  range. 


TIME  OF  TIDE  AND  DEPTH  OF  WATER 

You  already  are  famil'ar  with  the  tiny  figures  that 
indicate  depth  of  water  on  a  chart.  Let's  look  at  one 
or?h?m-a  6,  for  instance.  On  the  chart,  check  under 
the  title  **Soundings  in  Fathoms  at  Mean  Low 
Water."  Does  this  figure  6  mean  that  there  always 
are  exactly  6  fathoms  at  low  water  at  this  particular 
spot?  No.  Mean  low  water  is  only  an  average  of  the 
various  depths  actually  sounded  here  at  low  water 
during  survey.  Consequently,  the  actual  water  level 
at  low  water  may  be  above  or  below  mean  low  water 
at  different  times.  Height  of  tide,  then,  does  not  refer 
to  actual  depth  of  water.  Nor  does  the  charts 
depth,  shown  by  one  of  the  small  figures  on  the 
chart,  indicate  the  lowest  depth  to  be  found  at  all 
times  at  that  particular  point. 

Figure  16-1  shows  you  the  relationship  of  certain 
tidal  terms  to  water  depth.  The  charted  depth  is  the 
vertical  distance  from  the  reference  plane  to  the 
ocean  bottom.  (Usually  soundings  are  based  on 
mean  low  water.)  As  you  have  seen,  the  actual  depth 
of  water  can  be  less  than  the  charted  depth,  or  below 
the  reference  plane.  This  depth  is  indicated  by  a 
minus  sign  placed  before  the  height  of  tide  shown  in 
the  tide  tables.  The  depth  of  water  is  equal  to  the  al- 
gebraic sum  of  the  charted  depth  and  the  height  of 
tide. 

Usually  two  high  tides  and  two  low  tides  occur 
each  lunar  day.  Because  of  the  changing  relative 
positions  of  the  sun  and  moon  with  respect  to  the 
earth  and  to  each  other,  an  infinite  variety  of  tidal 
situations  is  possible.  Thus,  the  height  of  the  water 
level  varies  from  tide  to  tide  and  from  day  to  day. 
The  lower  of  the  two  low  tides  in  any  one  tidal  day  is 
called  lower  low  water. 

TIDE  TABLES 

When  a  ship  is  making  port,  the  navigator  must^ 
know  the  minimum  depth  of  water  through  which 
the  ship  will  pass.  Depth  varies,  of  course,  with 
phases  of  the  tide.  Some  ports  must  be  entered  over 
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bars  or  ^^^oals,  \Vhich  seagoing  vessels  cannot  transit 
except  ^J^ring  higl^  water. 

Dep^^  of  water  at  anchorages  must  also  be 
known  i^.  order  to  determine  proper  scope  of  chain. 
Inform^^'^n  ^0  this  effect  is  obtained  from  Tide  Ta- 
bles, pu^'ished  ^nnualiy  by  the  Coast  and  Geodetic 
Survey,  ^h^r^  ^^e  four  volumes  of  Tide  Tables, 
covering  ^he  following  areas:  East  Coast,  North  and 
South  A^^ripa;  West  Coast,  North  and  South  Amer- 
ica; Euf°l^e  and  ^est  Coast  of  Africa;  Central  and 
Western*  f^acific  ^"d  Indian  Oceans. 

The  and  height  of  tide  at  each  high  and  low 
water       listed  in  the  Tide  Tables  for  a  number  of 


principal  locations,  called  reference  stations.  Table 
1  of  the  Tide  Tables  (table  16-1  )  illustrates  the  listing 
for  one  such  reference  station,  New  York  City  at  the 
Battery.  Because  the  lunar  or  tidal  day  is  a  little 
more  than  24  hours  in  length  (it  averages  about  24h 
50m),  the  time  between  successive  high  or  low  tides 
is  a  little  more  than  12  hours.  When  a  high  or  low 
tide  occurs  just  before  midnight,  the  next  high  or  low 
tide  occurs  approximately  at  noon  on  the  following 
day;  the  next,  just  after  the  ensuing  midnight.  Only 
under  these  conditions  do  three  consecutive  high  or 
low  tides  occur  on  three  different  dates.  The  total  in- 
terval is  no  loiiger  than  the  period  of  a  lunar  day. 
This  interval  means  that  on  the  middle  day  of  the 
three,  there  is  but  one  high  or  low  water. 

Table  2  of  the  Tide  Tables  (table  16-2)  contains  a 
list  of  secondary  or  subordinate  stations.  Location 
(latitude  and  longitude)  of  each  station  is  given, 
together  with  certain  information  which,  when  ap- 
plied to  predictions  for  the  stated  reference  station, 
gives  tidal  data  for  the  subordinate  station.  Usually  a 
time  difference  is  included,  and  it  is  added  to  or  sub- 
tracted from  the  time  of  the  reference  station.  Quar- 
termasters must  be  alert  for  changes  in  date  when 
applying  the  time  difference. 

Depending  on  local  conditions,  the  height  of  tide 
at  a  subordinate  station  may  be  found  in  several 
ways.  If  a  height  difference  is  given  for  height  of  high 
water,  it  is  necessary  only  to  apply  this  difference  in 
accordance  with  its  sign.  If  a  ratio  of  ranges  is  given, 
height  of  the  tide  at  the  subordinate  station  can  be 
obtained  by  multiplying  this  ratio  by  the  heights  of 
both  high  and  low  tides  at  the  reference  station. 

Although  the  ratio  of  ranges  method  usually  is 
slightly  more  accurate,  it  seldom  is  used  when  height 
differences  are  listed.  Where  results  of  height  dif- 
ferences would  not  be  satisfactory,  they  are  not 
given.  One  or  two  ratios  of  ranges  are  given  instead. 
In  a  few  places  the  two  systems  are  combined  into  a 
ratio,  plus  or  minus  a  correction. 

Height  of  the  tide  at  a  specific  time  can  be  found 
by  using  table  3  of  the  Tide  Tables  (table  16-3).  Ex- 
plicit instructions  on  how  to  use  the  table  are  in- 
cluded with  it. 

PREDICTING  HEIGHT  OF  TIDE 

Now,  let's  see  how  Tide  Tables  are  used  to  predict 
the  height  of  tide  at  a  specific  spot  for  a  particular 
time.  Let's  select  a  subordinate  station  to  make  a 
real  problem.  Suppose  you're  proceeding  up  the 
Hudson  River,  with  orders  to  anchor  near  the 
George  Washington  Bridge.  You  expect  to  make  the 
anchorage  at  1 100  on  5  September,  and  you  Want  to 
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1 

SA 


4 
TU 


NEW  YDRK   UHE  BATTERY),   N.Y.,  1967 
TIMES   AND  HEIGHTS  OF  HIGH  AND  LOW  WATERS 


TIME 

HT. 

TIME 

HT  . 

TIME 

HT  . 

TIME 

HT  . 

T|  ME 

HT  • 

TIME 

HT 

DAY 

DAY 

DAY 

DAY 
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H  .  M  . 

F  T-o 

H.M  . 

FT. 

H.M. 

FT. 

H.  M. 

FT. 

0300 

3.7 

16 

0306 

*.2 

1 

0*06 

3.* 

16 

0512 
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1 

05*2 
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16 

0030 

0.0 
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SU 
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TU 
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1.0 

M 
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0.* 

F 
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0.7 

SA 

06*2 

*.5 

*.3 

15*8 

5.2 

16*2 

*.6 

1736 

5.2 

LBOO 

5.1 

12*2 

0.3 

221B 

1.0 

222* 

0.3 

232* 

O.B 

1900 

5.  I 

035* 

3.6 

17 

0*12 

*.l 

2 

051? 

3.5 

17 

0006 

0.1 

2 

0030 

0.2 

1  7 

01  IB 

-0.1 

lOlB 

0.7 

H 

1030 

0.1 

W 

1  UB 
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TH 
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SA 

0630 

*.3 

SU 

07  30 

*.B 

1636 

^.5 

16*B 

5.3 

1736 

*.B 

1206 

0.3 

1236 

0.3 

13  30 

0.2 

2  3C6 
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0.1 
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5.* 
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5,* 

19  36 

5.  1 

O'.  i' 
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0518 
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3 

00  k: 

0.5 

IB 

005* 

CO 

3 
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-0.1 

IR 

015* 
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TU 

L12* 
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TH 
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3.7 

F 

0700 
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SU 
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M 

0B06 
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1300 
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1*12 
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c,  t 
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1918 

5.* 

1930 
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5.0 

05*6 

3.6 

19 

0018 

0  .0 

* 

0100 
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19 
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* 

0200 

-0.* 

19 
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U4B 

0.6 

H 
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F 
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SA 

07*8 
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M 
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TU 
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13*8 
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1*5* 
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205* 
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20 
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5 
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20 
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5 
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20 

03  06 
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0636 
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TH 
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SA 
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SU 
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TU 
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M 

09  IB 
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0.5 
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0.1 
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0.2 

1*36 
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15  30 
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18*8 
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1930 
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20*2 
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5.6 
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*.6  J 

0130 

0.1 

21 

0200 

0.3 

6 

0230 

-0.3 

21 

0306 

-0.2 

6 

032* 

-0.7 

21 

03  36 

0.  1 

072* 

3.B 

F 

0B06 
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SU 

082* 

*.5 

M 

0912 

*.7 

M 

0930 
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TH 
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1 1 

TU 


12 
H 


13 
TH 


0*18 
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1612 
2230 

0*5* 
lllB 
1700 
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0536 
1206 
175* 


0018 
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13*8 
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0B30 
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-0.2 
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5.1 
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TU 
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TH 


28 
F 
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SA 
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SU 
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H 
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1700 
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F 
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1.0 
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10 

SU 
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TU 
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W 
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F 
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0.5 
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0.2 
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5.1 
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TU 
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TH 
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F 
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SA 
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3.3 
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TIH£   MERIDIAN  75     W.     0000   IS  MIDNIGHT.     120D   IS  NDDN. 

HEIGHTS  ARE  RECKDNEO  FROM  THE  DATUM  DF  SOUNDINGS  DN  CHARTS  OF  THE  LOCALITY  WHICH  IS  MEAN  LOW  WATER. 
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Table  1 6-2.-Tidal  Differences  and  Constants 
69.77 


POSITION 

DIFFERENCES 

RANGES 

No. 

PLACE 

Ttm« 

Height 

Mean 
Tide 

Lot. 

Long. 

High 

Low 

High 

Law 

Mean 

Spring 

Level 

— 

— 

wGler 

water 

water 

water 

'  ; 

h. 

h.  m. 

feet 

feet 

feet 

jeti 

new  VADI^^  f*^r\¥ini,AJ 

ntw  TUKR*^i»0ni  1  nueo 

N. 

W. 

on  S 

ANDY  HOOK,  p. 70 

Tine  JKerldian,  75*V. 

Hi  ^P3  lead  Bay 

40 

36 

73 

32 

02 

+1  09 

*0  52 

U.  UC 

■  2  4 

P  Q 

C  .7 

1.2 

40 

37 

73 

30 

22 

+1  29 

U.  *kX 

X,v 

c  .  0 

0.9 

1455 

40 

37 

73 

31 

+1 

+1  20 

2.3 

2.8 

1.1 

1  >1  7 

40 

40 

7,3 

31 

+1 

29 

+1  56 

•0.43 

•0.43 

2.0 

2.4 

1.0 

1459 

40 

37 

73 

33 

-fO 

50 

+0  52 

-1.9 

0.0 

2.7 

3.3 

1.3 

1461 

40 

38 

73 

34 

+0 

34 

+0  27 

-1.5 

0.0 

3.1 

3.8 

1.5 

1463 

40 

38 

73 

35 

+0 

38 

+0  53 

-1.6 

0.0 

3.0 

3.6 

1.5 

1465 

40 

36 

73 

39 

+0 

19 

0  00 

-C.7 

0.0 

T  Q 

0.7 

4  7 

1.9 

1467 

40 

35 

73 

39 

-0 

29 

-0  35 

-0.1 

0.0 

4.5 

5  »4 

2.2 

BempstBod  Bay'^CoJitlniied 

1469 

a  T    rvOCt^  a  Wo  y                           —    —  —  — 

40 

38 

73 

40 

•fO 

42 

+0  45 

-0.7 

0.0 

T  Q 

0.7 

4  7 

i.  .  7 

1471 

40 

J7 

73 

42 

+0 

35 

+0  48 

-0.7 

0.0 

3.9 

4.7 

1  Q 

.  7 

X*4  I  o 

40 

36 

73 

44 

-0 

06 

-0  16 

-0.5 

0.0 

4.1 

5.0 

0  n 
c  .  U 

.Jnian  i  cn  Rn » / 

1475 

40 

35 

73 

55 

+0 

03 

-0  05 

+0.3 

0.0 

4.9 

5.9 

2.4 

1477 

Barren  Island,  Rockaway  Inlet~""~ 

40 

35 

73 

53 

0 

00 

-0  06 

+0.4 

0.0 

5.0 

6.0 

2.5 

1479 

40 

35 

73 

49 

+0 

38 

+0  22 

+0.5 

0.0 

5.1 

6.2 

2.5 

1481 

40 

37 

73 

46 

+0 

40 

+0  46 

+0.8 

0.0 

5.4 

6.5 

2.  7 

1483 

40 

38 

73 

45 

-fO 

39 

+0  43 

+0.8 

0,0 

5.4 

6.5 

2,7 

1485 

New  York  International  Airport — 

40 

37 

73 

47 

+0 

26 

+0  43 

+0.7 

0.0 

5.3 

6.4 

2,6 

1407 

40 

39 

73 

50 

+0 

44 

+0  45 

■fO.6 

0.0 

5.2 

6.3 

2,6 

1489 

40 

38 

73 

53 

+0 

28 

+0  06 

+0.6 

0.0 

5.2 

6.3 

2.6 

1491 

I'l  1  1   1      OO  3111 

40 

37 

73 

55 

+0 

29 

+0  02 

+0.6 

0.0 

5.2 

6,3 

2.  6 

nLn  TUKR   And  Ntn  UtKotT 

new  loriv  HarDor 

1493 

40 

34 

73 

59 

-0 

03 

-0  19 

+0.1 

0.0 

4.7 

5.7 

2.3 

40 

35 

74 

00 

-0 

03 

+0  01 

+0.1 

0.0 

4. 7 

5.7 

2  3 

40 

36 

74 

03 

+0 

02 

+0  12 

-0.3 

0.0 

4.3 

5.2 

0  1 
c  .  i. 

1499 

40 

37 

74 

02 

+0 

03 

+0  05 

+0.1 

0.0 

4«  7 

5.7 

C,  o 

on 

NEW  YORK,  p. 62 

1501 

40 

38 

74 

02 

-0 

24 

-0,24 

+0.1 

0.0 

4.6 

5.5 

2 .  o 

1503 

40 

39 

74 

04 

-0 

21 

-0  18 

0.0 

0.0 

4.5 

5.4 

2 . 2 

1505 

40 

41 

74 

06 

-0 

19 

-0  08 

0.0 

0.0 

4. 5 

5 . 4 

2.2 

1507 

40 

40 

74 

01 

-KD 

19 

-0  15 

-0.1 

0.0 

4.4 

5.3 

2.2 

1509 

Governors  1  s  1  and— — ~— "-™— — — 

40 

42 

74 

01 

-0 

11 

-0  06 

-0.1 

0.0 

4.4 

5.3 

2.2 

1511 

NEW  YORK  (The  Battery)  

40 

42 

74  01 

Da  i 

ly  prec 

j  i  ct  ior 

s 

4.5 

5.4 

2.2 

Hudson  River| 

1513 

Jersey  City,  F^.  RR.  Ferry,  N.  J  

40 

43 

74 

02 

+0 

07 

+0  07 

-0.1 

0.0 

4.4 

5.3 

2.2 

1515 

New  York,  Desbrosses  Street—--™— 

40 

43 

74 

01 

+0 

10 

+0  10 

-0.1 

0.0 

4.4 

5.3 

2.2 

1517 

New  York,  Chelsea  Docks————— 

40 

45 

74 

01 

+0 

17 

+0  16 

-0.2 

0.0 

4.3 

5.2 

2.1 

1519 

40 

45 

74 

01 

+0 

17 

+0  16 

-0.2 

CO 

4.3 

5.2 

2.1 

1521 

40 

46 

74 

01 

+0 

24 

+0  23 

-0.3 

0.0 

4.2 

5.0 

2.1 

1523 

New  York,  Union  Stock  Yards—  

40 

47 

74 

00 

+0 

27 

+0  26 

-0.3 

0.0 

4.2 

5.0 

2.1 

1525 

New  York,  130th  Street  

40 

49 

73 

58 

+0 

37 

+0  35 

-0.5 

0.0 

4.0 

4.8 

2.0 

1527 

40 

51 

73 

57 

+0 

46 

+0  43 

-0.6 

0.0 

3.9 

4.6 

1.9 

1529 

Spuyten  Duyvll,  West  of  RR.  bridge- 

40 

53 

73 

56 

-to 

58 

+0  53 

-0.7 

0.0 

3.8 

4.5 

1.9 

1531 

40 

56 

73 

54 

+1 

09 

+1  10 

-0.8 

0.0 

3.7 

4.4 

1.8 

1533 

41 

01 

73 

53 

+1 

29 

+1  40 

-1.1 

0.0 

3.4 

4.0 

1.7 

1535 

Tar  r  y  town— '•———— — —  — > 

41 

05 

73 

52 

+1 

45 

+1  54 

-1.3 

0.0 

3.2 

3.7 

1.6 

•Ratio. 

lvalues  for  the  Hudson  River  above  George  Washington  Bridge  are  based  upon 

averages  for  the  six 

months  May  to  October,  when  the  fresh  water  discharge 

Is 

a  minimum. 

ERIC 
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Table  1 6-3,-Height  of  Tide  al  Any  Time 
69.78 


Time  from  the  nearest  high  water  or  low  water 

h.  m. 

.  m.  / 

1.  m.  f 

.  m.  A 

,  m.  t 

h.  m. 

h.  m. 

h.  m. 

h.  m 

h.  m. 

h.  in. 

h.  m. 

ft.  m. 

i  00 

0  OK 

0  If) 

0  24 

0  32 

0  40 

0  4S 

0  56 

1  04 

1  12 

1  20 

1  2^ 

1  3r» 

1  44 

1 

2  00 

4  20 

0  09 

0  17 

0  2n 

0  35 

l>43 

0  52 

1  01 

1  09 

1  18 

1  27 

1  35 

1  44 

I  63 

2  01 

2  H) 

«    4  40 

0  09 

0  19 

0  28 

0  37 

0  47 

0  56 

1  05 

1  15 

1  24 

1  33 

1  43 

1  52 

2  01 

2  11 

2  20 

I    5  00 
^    S  SO 

0  10 

0  20 

0  30 

0  40 

Of.0 

1  00 

1  10 

1  20 

1  30 

1  40 

1  T}0 

2  00 

2  10 

2  20 

2  30 

0  11 

0  21 

0  32 

0  43 

0  53 

I  04 

1  15 

1  25 

1  36 

1  <7 

1  57 

2  OH 

2  Vi 

2  2'.» 

2  40 

J    6  40 

on 

0  23 

0  34 

0  45 

0  57 

108 

1  19 

1  31 

1  42 

1  53 

2  05 

2  16 

2  27 

2  39 

2  W 

c    6  00 

0  12 

0  2t 

0  36 

0  48 

1  00 

1  12 

1  24 

1  36 

1  48 

2  00 

2  12 

2  21 

2  36 

2  48 

3  00 

%    6  20 

0  13 

0  25 

0  3H 

0  51 

1  0.3 

1  16 

1  '2<l 

1  41 

1  54 

2  07 

2  19 

2  32 

2  45. 

2  67 

3  10 

:::    6  40 

0  13 

0  27 

0  40 

0  63 

1  07 

1  20 

1  33 

1  47 

2  00 

2  13 

2  27 

2  40 

2  63 

3  07 

3  20 

•2    7  OO 

0  14 

028 

0  42 

0  50 

1  10 

1  21 

1  3H 

1  52 

2  06 

2  20 

2  34 

2  48 

3  02 

3  16 

3  30 

o    7  20 

0  15 

0  29 

0  44 

0  50 

1  13 

1  28 

1  AA 

1  57 

2  J2 

2  27 

2  41 

2  5ri 

:\  11 

3  26 

3  40 

^    7  40 

0  15 

031 

0  46 

1  01 

1  17 

1  32 

1  47 

2  03 

2  18 

2  33 

2  49 

3  04 

3  19 

3  35 

3  50 

fi  nn 
0  uu 

0  in 

0  33 

0  48 

1  01 

1  20 

1  36 

1  52 

2  OH 

2  24 

2  40 

2  60 

3  12 

3  2S 

3  44 

4  00 

o    g  20 

0  J7 

0  33 

0  50 

1  07 

1  23 

1  40 

1  57 

2  13 

2  30 

2  47 

3  03 

3  20 

3  37 

3  63 

4  10 

Q    8  40 

0  17 

0  35 

0  52 

1  09 

1  27 

1  44 

2  01 

2  10 

2  36 

2  53 

3  11 

3  28 

3  45 

4  03 

4  20 

o 

tt  Afk 

M    y  uu 

0  18 

0  3G 

0  54 

1  12 

1  30 

1  4M 

2  06 

2  24 

2  42 

3  00 

3  18 

3  36 

3  64 

4  12 

4  30 

V  All 

0  10 

0  3- 

0  5r, 

1  ir. 

1  33 

1  52 

2  11 

2  29 

2  4H 

3  07 

3  2.5 

3  44 

4  03 

4  21 

4  40 

ft 

0  19 

0  39 

0  58 

1  37 

1  37 

J  56 

2  15 

2  35 

2  64 

3  13 

3  33 

3  52 

4  11 

4  31 

4  m 

10  00 

0  20 

0  40 

1  00 

1  20 

1  40 

200 

2  20 

2  40 

3  00 

2  20 

3  4U 

4  00 

4  20 

4  40 

.5  00 

10  20 

0  21 

0  41 

1  02 

1  23 

1  43 

2  01 

2  25 

2  4.5 

3  06 

3  27 

3  47 

4  OS 

4  29 

4  49 

6  10 

10  40 

0  21 

0  43 

1  04 

1  2.*) 

1  47 

2  08 

2  29 

2  51 

3  12 

3  33 

3  S5 

4  16 

4  37 

4  60 

.5  20 

Correnvon  to  height 

Fl. 

Ft. 

Fi. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

It. 

Ft. 

Ft. 

Ft. 

0.5 

0,0 

0.0 

0.0 

0.0 

0.  0 

0.0 

0.1 

0.  1 

0.  1 

0.  1 

0. 1 

0.2 

0.2 

0.  2 

0.2 

1.0 

0.0 

0.0 

0.  0 

0.0 

0.  1 

0.  1 

0.1 

0.2 

0.2 

0.  2 

0.3 

0.3 

0.  4 

0.4 

0.5 

1.5 

0.0 

0.0 

0.  0 

0.  1 

0.  1 

0.  1 

0.2 

0.  2 

0.3 

0.4 

0.4 

0.5 

0.6 

0  7 

0  8 

2.0 

0.0 

0.0 

0.0 

0,  1 

0.  1 

0.2 

0.3 

0.3 

0.  4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

2.5 

0.0 

0.  0 

0.1 

0.  1 

0.  2 

0.  2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.9 

1.0 

1.  1 

1.2 

3.0 

0.  0 

0.0 

0.  1 

0.  1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.8 

0.9 

1.0 

1.  2 

1.3 

1.5 

S.5 

0.  0 

0.  0 

0.  L 

0.  2 

0.  2 

0.3 

a4 

0.6 

0.7 

0.9 

1.0 

1.  2 

1.  4 

1.6 

l.H 

4.0 

0.0 

0.0 

0.  > 

0.2 

0.3 

0.4 

0.5 

0.7 

0.8 

1  0 

1.  2 

1.4 

1.6 

1.8 

2.  0 

4.5 

0.0 

0.0 

0.  r 

0.2 

0.  3 

OM 

0.6 

0.7 

0.9 

1-  1 

1.3 

1.6 

1.8 

2.0 

2.2 

{>.  u 

0.0 

0.  1 

0.  1 

0.2 

0.3 

0.5 

a  6 

0.8 

1.0 

1.2 

1.5 

1.7 

2.0 

2.  2 

2.5 

5.5 

0.0 

0.  1 

0.  1 

0.2 

0.  <\ 

0.5 

0.7 

0.9 

1.  1 

1.4 

1.6 

1.9 

2.2 

2.  5 

2.8 

6.0 

0.0 

0.  1 

0.  i 

0.3 

0.4 

0.6 

0.8 

1.0 

1.2 

1.5 

1.8 

2.  1 

2.4 

2.7 

3.0 

6.5 

0.0 

0.  1 

•0.  2 

0.3 

0.4 

0.6 

as 

1.  1 

1.3 

16 

1.9 

2.2 

2.6 

2.9 

3.2 

a,  7.0 

0.0 

0.  I 

0.2 

0.3 

0.  5 

0.7 

0.9 

1.2 

1.  4 

1.8 

2.  1 

2.4 

2.8 

3.  1 

3.6 

0.0 

0.  1 

t>;2 

0.3 

0.  5 

0,7 

1.0 

1.2 

1.5 

1.9 

2.2 

2.6 

3.0 

3.4 

3.8 

B  8.0 

0.0 

0.  1 

0.2 

0.3 

0.5 

O.S 

1.0 

1.3 

l.C 

2.0 

2.4 

2.8 

3.2 

3.6 

4.0 

§  8.5 

0.0 

0.  1 

0.  2 

0.4 

0.6 

0.8 

1. 1 

1.4 

'  1.8 

Z  1 

2.5 

2.9 

3.4 

3.8 

4.2 

o  >.o 

0.0 

0.  1 

0.2 

0.4 

0.6 

o.g 

1.2 

1.5 

1.9 

2.2 

2.  7 

3.  1 

€.  C 

4.0 

4.5 

0.0 

0.1 

0.2 

0.4 

0.6 

0.9 

1.2 

1.6 

2.0 

Z4 

2.8 

3.3 

3.8 

4.3 

4.8 

0.0 

0.  1 

0.  2 

0.4 

0.  7 

1.0 

1.3 

1.7 

2.1 

2.5 

3.0 

3.  5 

4.0 

4.6 

5.0 

S  10.5 

0.0 

0.  1 

0.3 

0.5 

0.7 

:.o 

1.3 

1.7 

2.2 

Z6 

3.  1 

3.6 

4.  2 

4.7 

5.2 

0.0 

0.1 

0.3 

0.5 

0.7 

1. 1 

1.  4 

1.8 

2.3 

2.8 

3.3 

3.8 

4.4 

4.9 

5.5 

<5  11.5 

0.0 

0.  1 

0.3 

0.5 

0.8 

1. 1 

1.5 

1.9 

2.4 

2.9 

3.4 

4.0 

4.6 

5.  1 

5.8 

Sd  U.0 

0.0 

0.  1 

0.3 

0.5 

0.8 

1. 1 

1.5 

2.0 

2.5 

3.0 

3.6 

4.  1 

4.8 

5.4 

6.0 

0.0 

0.  1 

0.3 

0.5 

0.8 

1.2 

1.6 

2.1 

2.8 

3.  1 

3.7 

4.3 

5.0 

5.6 

6.2 

0.0 

0.  1 

0.3 

0.5 

0.9 

1.  2 

1.7 

2.2 

Vi.7 

3.2 

3.9 

4.5 

6.1 

5.8 

6.5 

13.5 

0.0 

0.  1 

0.  3 

0.6 

0.9 

1.3 

1.7 

2.2 

2.8 

3.4 

4.0 

-1  7 

5.3 

6.0 

6.8 

14.0 

0.0 

0.  2 

0.3 

0.6 

0.9 

1.3 

1.8 

2.3 

U.9 

3.5 

4.  2 

4.8 

5.5 

6.3 

7.0 

14.5 

0.0 

0.2 

0.  4 

0.6 

1.0 

1.4 

1.9 

2.4 

3.0 

3.6 

4.3 

5.0 

5.7 

6.5 

7.2 

15.0 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

1.9 

2.5 

3.  1 

3.8 

4.4 

5.2 

5.9 

6.7 

7.5 

1.5.5 

0.0 

0,  2 

0.4 

0.7 

1.0 

.1.5 

2.0 

2.6 

3.2 

3.9 

4.6 

5.4 

6.  1 

6.9 

7.8 

RO 

0.0 

0.  2 

0.  4 

0.7 

1.  1 

1.5 

2.  1 

2.6 

3.3 

4.0 

4.  7 

5-5 

6.3 

7.2 

8.0 

16.5 

0.0 

0,  2 

0.  4 

0.7 

1.  1 

1.  6 

2.  1 

2.7 

3.4 

4.  1 

4.9 

5.7 

6.5 

7.4 

8.2 

17.0 

0.0 

0,2 

0.4 

0.7 

1. 1 

1.6 

2.2 

2.8 

3.5 

4.2 

£.0 

5.9 

6.7 

7.6 

8.5 

U5 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.  2 

2.9 

3.6 

4.4 

5.2 

6.0 

8.9 

7.8 

8.8 

H.0 

0.0 

0.2 

0.  4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.7 

4.5 

5.3 

6.2 

7.1 

8.1 

0.0 

18.5 

0.  1 

0.  2 

0.5 

0.8 

1.  2 

1.8 

2.4 

3.1 

:i.s 

4.6 

6.5 

6.4 

7.3 

•8.3 

9.2 

19.0 

0.1 

0.  2 

0.5* 

0.8 

1.3 

1.8 

2.4 

3.1 

3.9 

4.8 

5.6 

6.6 

7.5 

8.5 

0.5 

19.5 

0.  1 

0.2 

0.5 

0.8 

1.3 

1.9 

2  ' 

3.2 

4.0 

4.9 

5.S 

6.7 

7.7 

8.7 

9.8 

20.0 

0  1 

0.2 

0.5 

0.9 

1.3 

1.9 

2.6 

3.3 

1. 1 

5.0 

.•>.9 

6.9 

7.9 

9.0 

10  0 

Obtain  from  the  predictions  the  high  \pater  and  low  water,  one  of  which  is  hefore  and  the  other 

aftor  the  timn  for  which  the  height  is  required. 

The  difference  between  the  times  of  occurrence  of  . 

those  tido«?  is  the  duration  of  rise  or  falL  and  the  difference  between  their  heights  is  the  range  of  tide 

for  the  above  table. 

Find  the  difference  between  the  nearest  high  or  low  water  and  the  time  for 

which  the  height  is  required.            ^  .        ,  «      .  .  ^  ,    k        /    ^  *         w  w 

Enter  the  table  with  the  duration  of  rise  or  fall,  printed  In  neavy-faced  type,  which  most  nearly 
ASTTPP"?  with  the  actual  value.  Bnd  on  that  horizontal  line  find  the  time  from  the  nearest  high  or  low 

water  which  agrees  most  nearly  with  tlie  correspondinp  actual  diiTerence. 

The  correction  sought  is 

In  the  column  directly  below,  on  too  line  with  the  rance  of  tide. 

When  the  nearest  tide  is  higb  water,  subtract  the  correciion. 

When  the  nearest  tide  Is.  low  water,  add  the  correction. 
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know  the  height  of  the  tide  there  at  that  time  and 
date. 

The  George  Washington  Bridge  is  listed  in  table 
2,  Atlantic  tide  tables,  as  a  subordinate  station 
whose  reference  station  is  New  York.  Number  1527 
in  the  extreme  left  column  is  the  station  number 
found  by  looking  up  George  Washington  Bridge  in 
the  index  to  table  2.  Table  16-2  shows  a  specimen 

page.  It  lists  constants,  good  on  any  date.  You  note 
that  your  time  meridian  is  75°  W.;  therefore,  the 
times  listed  are  zone  time  of  zone  plus  5.  (All  times 
used  in  the  tables  are  standard  times  and  must  be  ad- 
justed if  daylight  saving  or  summer  time  is  used. ) 

Four  columns  of  differences  are  shown  in  the  ta- 
ble: high  water  tirtie  difference,  low  water  time  dif- 
ference, high  water  height  difference,  and  low  water 
height  difference.  Note  that  the  time  of  high  water 
for  the  George  Washington  Bridge  is  plus  Oh  46m. 
This  explanation  means  that  high  tides  occur  46 
minutes  later  at  the  bridge  than  they  do  at  New 
York,  the  reference  station.  Similarly,  low  water  oc- 
curs 43  minutes  later  at  the  bridge  than  tides  at  New 
York. 

Under  high  water  height  difference  you  see  the 
Hg^ttre  minus  0.6,  meaning  that  the  height  of  high 
water  at  the  George  Washington  Bridge  is  0.6  foot 
less  than  the  height  of  high  water  at  New  York.  In 
like  manner,  the  low  water  height  is  found  to  be  the 
same  as  the  height  at  the  reference  station. 

You  now  have  all  the  data  needed  to  apply  to  the 
information  given  in  table  1  (table  16-1).  In  that  ta- 
ble, run  down  the  column  to  the  date  concerned  (5 
September).  You  note  the  following  times  and 
heights  of  high  and  low  waters: 


SEPTEMBER 

TIME 

HT. 

DAY 

H.M. 

FT. 

5 

0242 

■0.6 

TU 

0842 

5.4 

1500 

0.5 

2100 

5.6 

Applying  the  tidal  difference  for  the  George 
Washington  Bridge  (+  46m),  you  find  that  high  tide 
occurs  at  0928  (0842  +  46).  Low  tide  occurs  at 
1543  (1500  +  43),  43  minutes  later  than  at  the  Bat- 
tery. 

You  want  to  know  the  height  of  the  tide  at  1 100, 
a  time  somewhere  between  the  times  of  high  and  low 


water.  Inasmuch  as  1  100  is  later  than  time  of  high 
water,  you  know  that  the  tide  is  falling  (ebbing)  at 
that  time.  By  subtracting  ,0928  from  1543,  you  find 
that  it  takes  6h  1 5m  for  the  tide  to  go  all  the  way  out 
at  the  bridge.  Subtracting  0928  (time  of  high  water) 
from  ilOO,  you  learn  that  the  time  you  are  con- 
cerned with  is  Ih  32m  past  high  water.  Note  that  the 
time  you  are  interested  in  ( 1 1 00)  occurs  4h  43m  be- 
fore lo'-  water.  Always  select  the  high  or  low  tide 
that  gives  you  the  smallest  time  difference.  In  this 
problem,  you  would  choose  the  high  tide,  so  that  the 
Um<i  difference  is  Ih  32m. 

Table  1 6- 1  tells  you  that  the  height  of  high  water 
at  the  reference  station  is  5.4.  From  table  16-2  you 
learned  that  the  height  of  high  water  at  the  George 
Washington  Bridge  is  0.6  foot  less  than  it  is  at  the 
reference  station.  Therefore,  the  height  of  water  at 
the  bridge  is  4.8  feet. 

.  The  height  of  low  water  at  the  bridge  is  the  same 
as  the  low  water  at  the  reference  station,  which  is 
minus  0.5  foot.  Subtract  -0.5  from  4.8  feet  (height  of 
high  water  at  the  bridge),  and  fjbu  find  the  range  of 
the  tide  at  the  bridge  is  5.3  feet. 

Turning  to  table  3  (table  16-3),  you  can  find  the 
height  of  the  tide  at  any  time.  You  know  that  the  du- 
ration of  fall  in  this  instance  is  6h  15m  and  that  the 
time  you  are  concerned  with  is  Ih  32m  past  high 
water.  Table  3  should  then  he  entererd  with  6h  20m 
(closest  listed  time  to  6h  15m).  Run  across  to  Ih 
29m  in  the  seventh  column.  (Time  Ih  29m  is  the 
closest  time  to  Ih  32m.) 

Proceed  down  this  column  to  the  Correction  to 
Height  part  of  the  table.  You  know  that  the  range  at 
the  bridge  is  5.3  feet,  and  the  closest  value  to  this 
figure  listed  in  the  Range  of  Tide  column  (at  the  left 
of  the  table)  is  5.5  feet.  Where  the  5.5  range  of  tide 
line  intersects  the  time  from  nearest  high  water 
column,  you  read  the  correction  to  height,  which  is 
0.7  foot.  The  tide  will  have  fallen  this  amount  below 
high  tide  by  1100.  By  subtracting  0.7  foot  from  the 
height  of  high  water  at  the  bridge  (4.8  feet),  you 
learn  that  the  height  of  the  tide  at  1100  will  be  4.1 
feet.  (Remember  that  all  times  listed  are  standard 
times  arid  New  York  is  on  daylight  saving  time  dur- 
ing September.) 

TIDAL  CURRENTS 

You  already  have  seen  that  tide  is  the  vertical 
rise  and  fall  of  the  ocean  water  level  caused  by  the 
attraction  of  the  sun  and  moon.  A  tidal  current  is  the 
periodic  alternating  horizontal  response  of  the  water 
to  the  tidal  forces  which  causes  the  rise  and  fall  of 
the  tide.  Tidal  currents  are  so  called  to  distinguish 
them  from  ocean  or  river  currents. 
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Table  1 6-4.-Predictions  for  Reference  Station 
69.79 


THE   hARROHSi    NFH   YORK   MARBOR«    N.Y.i  1967 
F-FLCnO,   OIR.    340°    TRUE        E-fBR.   DIR.    160*  TRUE 


SLACK 
HAi  ER 
TIME 


MAXIMUM 
CURRENT 
TIME  VEL. 


SLACK 
WATFR 
T  IMF 


MAXIMUM 
CURRENT 
TIME  VEL. 


SLACK 
WATER 
T  IME 


MAXIMUM 
CURRENT 
TIME  VEL. 

H.M«  KNOTS 


SLACK 
HATER 
TI  ME 


MAXI MUM 
CURRENT 
TIME  VEL. 


1 

0154 

0412 

l.?F 

F 

0654 

1006 

I  .  7E 

1342 

1630 

1  .  8F 

1936 

2248 

2.0E 

2 

0236 

0*500 

1.4F 

SA 

0/42 

1 100 

I  •  9E 

14  30 

1712 

2  .OF 

20  IP 

2  3  36 

2.2E 

3 

0318 

0542 

1.7F 

SU 

08  30 

1 148 

2  . 1 E 

I  5  IB 

1  BOO 

2  . 1  F 

2106 

0024 

2.3E 

M 

0354 

062A 

1  .9F 

0918 

1242 

2  .  3E 

1606 

1842 

2  .2F 

2148 

5 

0  106 

2  .  4E 

TU 

04  36 

0706 

2  .  1 F 

1006 

1330 

2  .  4E 

1654 

1924 

2.2F 

2236 

6 

0154 

2.5E 

W 

0512 

074b 

2  .  2F 

1 100 

1412 

2.5E 

1742 

2012 

2.  1  F 

2324 

7 

02  36 

2.5E 

TH 

0600 

0&36 

2  .  2F 

1 148 

1500 

2.5E 

1  836 

21 06 

I  .9F 

8 

0006 

0318 

2.4E 

F 

0642 

0930 

2.2F 

1242 

1554 

2.4E 

1930 

2200 

l.RF 

9 

0100 

0406 

2.2E 

SA 

0736 

1024 

2. IF 

1336 

1648 

2.2E 

2036 

2254 

1.6F 

10 

0148 

0500 

2.0E 

SU 

0836 

1124 

2. OF 

1436 

1748 

2.0E 

2142 

2354 

1.4F 

1 1 

0248 

0606 

1.8E 

H 

0942 

1224 

1.8F 

IS36 

1900 

1.9E 

2242 

12 

0100 

1.2F 

TU 

0348 

071fl 

1.7E 

1042 

1330 

1.7F 

1642 

2006 

1.9E 

2348 

13 

0224 

1.2F 

W 

0500 

0818 

1.7E 

114B 

1448 

1.7F 

1748 

2106 

1.9E 

u 

0048 

0336 

1.2F 

TH 

0606 

091B 

1.7E 

124R 

1600 

1.7F 

1  848 

2200 

2.0E 

15 

0142 

0436 

1.4F 

F 

0700 

1012 

1.8E 

1348 

1654 

1.8F 

1936 

2248 

2.0E 

1& 

0230 

0524 

I.  OF 

S  A 

0754 

1106 

I  .9E 

1 4  36 

1 74^ 

1  .  8F 

2018 

2  3  36 

2  .OE 

17 

0312 

0606 

1.7F 

SU 

0836 

1 1  54 

1  .9E 

1524  . 

1  R  18 

1  .8F 

2  100 

IB 

0018 

2.GE 

03  54 

06  36 

1 .  7r 

0918 

1  2  36 

2.0t 

1 606 

1 84B 

1  .8F 

21  36 

19 

0100 

2.08 

TU 

0430 

0706 

1  .  7F 

1 000 

1313 

2.0E 

1648 

1918 

1  .  7F 

22  IB 

20 

0136 

2.0E 

0506 

07  36 

1  .  7F 

1042 

1400 

2.0E 

17  30 

1  948 

1  .6F 

2254 

21 

0212 

2.0E 

TH 

0542 

0812 

I  .7F 

1 124 

1436 

2.0E 

1812 

2030 

1  .4F 

2  330 

22 

0248 

1.9E 

F 

0618 

0848 

1  .6F 

1200 

1518 

1  .9E 

1900 

2112 

1  .  3F 

23 

0012 

0324 

1.7E 

0654 

0936 

1.6F 

1248 

1554 

1.8E 

1948 

2200 

I.IF 

24 

0054 

0400 

1.6E 

SU 

0736 

1024 

1.5F 

1330 

1642 

1.6E 

2048 

2254 

l.OF 

25 

0136 

0442 

1.4E 

M 

0R30 

1112 

1.5F 

1418 

1736 

l.SE 

2148 

2342 

l.OF 

26 

0230 

0542 

1.3E 

TU 

0924 

1206 

1.4F 

1512 

1842 

l.SE 

2242 

27 

0036 

0.9F 

W 

0324 

0654 

1.3E 

1024 

1254 

1.4F 

1612 

1942 

1.6E 

2336 

28 

0130 

l.OF 

TM 

0430 

0800 

1.4E 

1  124 

1354 

1.4F 

1712 

2036 

1.7E 

29 

0024 

02  36 

I.IF 

F 

0536 

0854 

1.6E 

1224 

1500 

1.5F 

1812 

21  30 

1.9E 

30 

0112 

0336 

1.3F 

SA 

0630 

0942 

1.8E 

1318 

1600 

l.iF 

1900 

2218 

2. IE 

I 

0154 

04  30 

1.6F 

SU 

07  IB 

10  36 

2  .  1 E 

l4l-? 

1 64R 

1  .  9F 

■  1 948 

Z  )00 

2.2E 

2 

0236 

0512 

1.9F 

M 

Cf8  12 

1 124 

2.  3E 

1  500 

17  36 

2  .  I F 

2036 

2  348 

2  .  3E 

3 

0316 

0554 

2.2F 

TU 

0900 

12  18 

2.5E 

lS4ft 

1  Rl  8 

2  .  2F 

2124 

4 

on  36 

2  .4E 

W 

0400 

0642 

2  .4F 

094fl 

1306 

2  .  6E 

1636 

1906 

2  .  >  F 

2206 

5 

0124 

2.5E 

TH 

0442 

0724 

2.4F 

10  36 

1354 

2  .  7E 

1724 

1954 

2  .  OF 

2254 

6 

0212 

2.4E 

F 

0510 

0812 

2  .  4F 

1 1  30 

1 442 

2  •6E 

tBlB 

2042 

1  .9F 

2  3*2 

7 

0254 

2.3E 

S  A 

06  18 

0906 

2.  3F 

1224 

1536 

2.  5E 

191B 

2142 

1  .7F 

8 

0036 

0348 

2. IE 

SU 

0712 

1000 

2. IF 

1318 

1630 

2.2E 

2018 

2242 

1.5F 

9 

0130 

0442 

1.9E 

M 

0818 

1100 

1  .9F 

1412 

1730 

2. OF 

2124 

2342 

1.3F 

10 

0230 

0548 

1.7E 

TU 

0924 

1206 

1  .8F 

1517 

1836 

1  .9E 

2224 

1  1 

0048 

1.2F 

W 

0330 

0654 

1.6E 

1030 

1312 

I.6F 

1618 

1942 

1.8E 

2  324 

12 

0206 

1.2F 

TH 

0442 

0806 

1.6E 

1130 

1430 

1.5F 

1718 

2042 

1.9E 

13 

0018 

0312 

1-3F 

F 

0548 

0900 

1.7E 

1230 

1536 

1.5F 

181B 

2136 

1.9F 

14 

0112 

0412 

1.5F 

SA 

0642 

0954 

1.8E 

1324 

1630 

1.6F 

1906 

2218 

1.9E 

15 

0154 

0500 

1.6F 

SU 

0710 

1042 

1.9E 

1418 

1718 

1.6F 

1948 

2300 

1.9E 

16 

0236 

0536 

1.7F 

M 

0812 

1124 

I  -"Jf 

15  06 

1754 

I  .6F 

2030 

2  342 

1  .9E 

17 

0318 

0606 

1  .8F 

TU 

0854 

1212 

2.0E 

1548 

1824 

\  .  6F 

2  1 06 

18 

0074 

1  .9f 

0  354 

06  36 

I .  BF 

0930 

1 254 

?  .  OE 

1630 

1  B48 

I  .5F 

2142 

19 

0  100 

1  .9t 

TH 

0430 

0700 

1  .  8F 

1012 

13  36 

2  .OF 

1712 

1924 

I  .4F 

2224 

20 

0142 

1  •  8E 

0506 

07  36 

I  .8F 

1054 

1412 

2  .OE 

1754 

2000 

I  •3F 

2300 

21 

02in 

1.7E 

SA 

05  36 

0818 

1  •  7F 

1 1  36 

1454 

1  .9E 

18  36 

2042 

1  •2F 

2342 

22 

0254 

1.6E 

SU 

0612 

0900 

1  .6F 

1218 

1530 

1  •  8E 

1924 

2  1  36 

I.IF 

23 

0024 

0330 

1.5E 

M 

0654 

0954 

I  .5F 

1  300 

1612 

1 .  7F 

2018 

2224 

1  .OF 

24 

0112 

0412 

1.4E 

TU 

0748 

1047 

1.5F 

1348 

1706 

1.6E 

2118 

2318 

l.OF 

25 

0206 

0512 

1.3E 

H 

0854 

1136 

1.4F 

1442 

1806 

1.6E 

2206 

26 

0012 

l.OF 

TH 

0300 

0624 

1-3F 

0954 

1230 

1.4»: 

1536 

I9t2 

1.6E 

2300 

27 

0100 

I.IF 

F 

0406 

0730 

l.SE 

1054 

1324 

1.4F 

1636 

2006 

1.8E 

2348 

28 

0200 

1.3F 

SA 

0506 

0824 

1.7E 

1154 

1424 

l.SF 

1736 

2054 

1.9E 

29 

0030 

0300 

.l.SF 

SU 

0606 

0918 

2.0E 

12S4 

1S24 

1,6F 

1830 

2142 

2. IE 

30 

0118 

0354 

1.8F 

M 

0700 

1012 

2.2E 

134B 

1624 

l.BF 

191B 

2230 

2.2E 

31 

0200 

0448 

2. IF 

TU 

0748 

1100 

2.4E 

1442 

1712 

1.9F 

2006 

2318 

2.9E 

TIME  MERIDIAN  75     W.     0000  IS  MiONtGHT.      1200   IS  NOON. 
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CHAPTER  16^TIDES  AND  CURRENTS 


The  horizontal  motions  of  water,  which  reverses 
its  direction  of  flow  during  a  tidal  cycle,  a/e  called 
flood  current  and  ebb  current.  The  flood  current 
sets  toward  and  the  ebb  current  away  from  the  coast, 
or  the  flood  and  ebb  currents  set  parallel  to  the  coast 
in  opposite  directions.  At  each  reversal  of  the  cur- 
rent direction,  there  is  an  instant  or  short  period  of 
no  horizontal  motion  called  slack  water. 

At  first  glance,  you  might  be  inclined  to  presume 
that  the  time  of  a  tidal  current's  change  of  direction 
should  coincide  with  the  time  of  the  changing  tide. 
To  the  contrary,  the  change  of  direction  of  the  cur- 
rent always  lags  the  turning  of  the  tide  by  an  interval 
that  varies  according  to  the  physical  characteristics 
of  the  land  around  the  body  of  tidewater.  For  in- 
stance, along  a  relatively  straight  coast  wif:h  only 
shallow  indentations,  usually  there  is  little  difference 
between  the  time  of  high  or  low  tide  and  the  time  of 
slack  water.  But  where  a  large  bay  connects  with  the 
ocean  through  a  narrow  channel,  the  tide  and  the 
current  may  be  out  of  phase  by  as  much  as  3  hours. 
In  such  a  situation,  the  current  in  the  channel  may 
be  running  at  its  greatest  velocity  when  it  is  high  or 
low  water  outside. 

The  navigator  of  a  ship  operating  in  tidewater 
must  know  the  direction  (called  set)  and  velocity 
(called  drift)  of  any  tidal  current  his  ship  may  en- 
counter. This  information  is  obtained  from  tidal  cur- 
rent tables. 


CURRENT  TABLES 

Tidal  Current  Tables  is  published  annually  by  the 
Coast  and  Geodetic  Survey.  This  publication  is  di- 
vided into  predictions  for  reference  stations  (table 
16''4)  and  current  differences  and  other  constants 
for  subordinate  stations  (table  16-5).  Table  16-4 
lists  predicted  times  of  slack  water  and  predicted 
times  and  velocities  of  maximum  flood  and  ebb  at 
the  reference  stations  for  each  day  of  the  year. 

Table  16-5  includes  the  latitude  and  longitude  of 
each  subordinate  station,  time  differences  for  slack 
water  and  maximum  current,  velocity  ratios  for  max- 
imum flood  and  ebb,  and  direction  and  average 
velocity  for  maximum  flood  and  ebb  currents. 


dinate  station.  Maximum  velocity  at  the  subordinate 
station  is  found  by  multiplying  the  maximum 
velocity  at  the  reference  station  by  the  appropriate 
flood  or  ebb  ratio. 

Flood  direction  is  the  approximate  true  direction 
toward  which  the  flood  current  flows.  Ebb  direction 
is  usually  close  to  the  reciprocal  of  the  flood 
direction.  Average  flood  and  ebb  velocities  are 
averages  of  all  the  flood  and  ebb  currents. 

Table  3  in  the  Tidal  Current  Tables  (table  16-6)  is 
similar  to  table  3  in  the  tide  tables.  It  is  used  for  find- 
ing the  velocity  of  the  current  at  any  time. 

PREDICTING  SET  AND  DRIFT  OF  CURRENT 

Now  let's  see  if  we  can  determine  the  set  and 
drift  of  the  current  at  the  George  Washington  Bridge 
for  the  same  time  ( 1 100)  on  the  same  day  for  which 
we  predicted  the  height  of  the  tide.  First,  notice  near 
the  top  of  the  page  in  table  16-5  that  the  current 
reference  station  for  the  George  Washington  Bridge 
is  The  Narrows,  instead  of  the  Battery  as  it  was  for 
the  tide.  You  see  the  time  differences  for  slack  water 
and  the  maximum  current  are  plus  Ih  45m  and  plus 
2h  00m.  These  time  differences  mean  that  when 
slack  water  or  maximum  current  exists  at  The  Nar- 
rows, the  same  conditions  will  exist  Ih  45m  and  2h 
00m  later,  respectively,  at  the  George  Washington 
Bridge. 

The  flood  velocity  ratio  is  0.9  and  the  ebb 
velocity  ratio  is  1.1.  Before  selecting  the  correct 
ratio,  you  must  determine  whether  the  current  is 
flooding  or  ebbing  at  1 1 00. 

Under  the  Maximum  Currents  columns,  you  find 
that  the  flood  direction  is  020°  and  that  the  ebb 
direction  is  the  reciprocal,  or  200**.  The  average 
flood  velocity  is  1.6  knots,  and  the  average  ebb 
velocity  is  2.2  knots. 

You  now  have  all  the  values  needed  to  find  the 
conditions  at  the  George  Washington  Bridge.  These 
values  are: 


Time  differences  are  applied  to  the  times  of  slack 
and  maximum  current  at  the  reference  station  in  the 
same  manner  that  time  differences  are  applied  when 
figuring  tides.  Application  of  the  time  difference  to 
the  tabulated  time  of  flood  or  ebb  current  produces 
the  time  of  the  corresponding  current  at  the  subor- 


EKLC 


Time  differences:  +lh  45m— slack  water 

+2h  00m— max.  current 
Velocity  ratios:  0.9— flood 

1.1- ebb 

Direction  of  ciu'rent:    020— flood 

200-ebb 
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Table  1 6-5. -Current  Differences  and  Constants 
69.80 


No  : 

PLACt 

POSITION 

TIME  DIF- 
FEPENCES 

VELOCITY 
RATIOS 

MAAiMUM 
Flood 

CURRENTS 
Ebb 

Lof. 

Long 

SIncV 

co'f  erit 

Mo«i- 

flood 

ebb 

D.'Pc- 
("ye} 

Aver 

veloc' 

..:!t- 

Direc 
tion 
(true) 

ogp 
^  doc- 

! 

h.  m. 

h.  m. 

( 

JAMAICA  BAY 

N. 

W. 

on  THE  NARROWS,  p 

•52 

t 

Tine  nerldiar 

797  ; 

40  34 

73  56 

"1  45 

-2  15 

l.li  1.3 

85 

1.8 

245 

2,7 

799  ; 

Barren  Island,  oast  of  ■  - 

40  35 

73  53 

-2  00 

-2  25 

0.7 

0.9 

5 

1 . 2 

190 

1,7 

801 

Canarsle  (midchannci,  off  Pier)  

40  38 

73  53 

-1  35 

-1  50 

0.3 

0.3 

45 

0.5 

220 

0,7 

803 

Beach  Channel  (bridqe)    

40  35 

73  49 

-1  20 

-1  20 

1.1 

1.0 

60 

1.9 

225 

2.0 

805 

Grcios  Hassock  Channel  

40  37 

73  47 

-1  10 

-1  00 

0.6 

0.5 

50 

1.0 

230 

1.0 

NEW  YORK  HARBOR  ENTRANCE 

007 

40  30 

73  58 

-1  10 

-1  05 

1.0 

1.2 

310 

1 . 7 

lioi  2.3 

809 

Anibroso  Channel,  SE.  of  West  Bank  Lt — 

40  3.? 

74  01 

(1 ) 

-0  25 

0.8 

0.9 

310 

1.3 

170 

1.8 

810 

Coney  Island  Lt.,  l.G  miles  SSW.  of— - 

40  33 

74  01 

-0  10 

(M 

0.5 

0.8 

330 

0.3 

145 

1.5 

BIl 

40  34 

74  02 

+0  05 

+0  15 

0.8 

0.9 

330 

1.3 

17f) 

1.9 

813 

40  35 

74  01 

-0  55 

-0  55 

0.9 

1.0 

330 

1.5 

170 

2.0 

815 

Ft.  Uifayette,  channel  east  of  

40  36 

74  02 

(M 

0.6 

0.5 

345 

1.1 

19') 

0.9 

817 

40  37 

74  03 

Da 

1  y  pre 

)  let  Ions 

340 

1.7 

160 

=  .0 

NEW  YORK  HARBORt  Upper  Bay 

819 

40  38 

74  04 

-0  10 

+0  20 

0.9 

1.0 

5 

1.6 

170 

2.0 

821 

40  39 

74  02 

-0  35 

-0  45 

0.6 

0.6 

40 

1.0 

220 

1.1 

823 

40  40 

74  01 

-0  35 

-0  35 

0.6 

0.4 

355 

1.0 

170 

0.7 

825 

40  39 

74  03 

+0  10 

•fO  20 

0.8 

0.8 

15 

1.3 

205 

1.6 

827 

40  41 

74  02 

•K)  45 

+1  00 

0.8 

1.2 

25 

1.3 

205 

829 

40  42 

74  02 

+0  55 

+1  GO 

0.8 

1.0 

30 

1.4 

205 

1.9 

HUDSON  RiVERf  Hidchannel' 

TU     D  ++ 

40  43 

74  02 

+1  30 

+1  35 

0.9 

1.2 

15 

1.5 

195 

2.3 

833 

40  43 

74  01 

+1  35 

+1  40 

0.9 

1.2 

10 

1.5 

2.3 

835 

40  45 

74  01 

+1  30 

+1  40 

1.0 

1.0 

20 

1.7 

2.0 

837 

40  46 

74  00 

+1  35 

+  1  45 

1.0 

1.2 

30 

1.7 

2.3 

839 

40  48 

73  59 

+1  40 

+1  50 

1.0 

1.2 

30 

1.7 

2.3 

841 

40  49 

73  58 

+1  45 

-i^l  55 

0.9 

1.2 

25 

1.6 

2.3 

843 

40  51 

7j  57 

+1  45 

+2  00 

0.9 

1.1 

20 

1.6 

200 

2.2 

845 

40  53 

73  56 

+2  00 

+S  10 

0.9 

1.1 

20 

1.6 

2.1 

847 

40  54 

73  55 

+2  05 

+2  20 

0.8 

1.0 

15 

1.4 

200 

2.0 

849 

41  01 

73  53 

+2  25 

^2  40 

0.8 

0.9 

10 

1.3 

1.7 

851 

41  05 

73  53 

+2  40 

+2  55 

0.6 

0.8 

0 

1.1 

1.5 

853 

41  10 

73  54 

+2  55 

+3  10 

0.  5 

0.7 

320 

0.9 

1.3 

855 

41  12 

73  57 

+3  05 

+3  15 

0.5 

0.7 

335 

0.8 

1.3 

857 

41  17 

73,57 

+3  20 

•^3  35 

0.5 

0.6 

0 

0.8 

1.2 

859 

41  19 

73  '59 

+3  25 

+3  40 

0.5 

0.6 

0 

0.*^ 

1.1 

861 

41  22 

73  58 

+3  35 

+3  50 

0,6 

0.6 

5 

1.0 

185 

1.2 

863 

41  24 

73  57 

+3  40 

+3  55 

0.6 

10 

1.0 

1.1 

865 

41  30 

74  00 

+3  55 

■f4  15 

0.6 

5 

0.9 

1.1 

867 

41  35 

73  57 

+4  10 

+4  25 

0.6 

5 

1.0 

1.1 

869 

41  42 

73  57 

+4  25 

+4  4  5 

0.6 

0.6 

5 

1.1 

1.2 

871 

41  47 

73  57 

+4  35 

+  4  55 

0.  7 

0.7 

5 

1.2 

1.3 

•Current  is  rotary,  turning  clockwise.    Minimum  current  of  0.9  knot 

sets 

SW.  abouT  time  of  "Slack, 

flood  begins"  at  The  Narrows.    Minimum  current  of 

0.5  knot  sets 

NE.  about  1  hour  before 

"Slack,  ebb 

begins"  at  The  Narrows. 

^Maximum  flood,  -C  50":  maximum  ebb,  -Ky*  55". 

3 

Flood  bf^qlns,  -2^  15*;  maximum  flood.  -O''  05* 

ebb  begins. 

■K)''  05* 

;  maximum  ebb,  -I''  50* 

The  vah.es  for  the  Hudson  River  are  for 

the  Summer  months,  whr.n  the  f resh*-water  discharge  is  a 

minimum. 
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Table  1 6-6.-Velocity  of  Current  at  Any  Time 
69.81 


Table  A 

Interval  between  slack  and  maximum  currevit 

h.  m. 
1  20 

1  40 

h.  m. 
2  00 

A.  m. 
2  20 

A.  m. 
2  40 

A.  m. 
3  00 

A.  m. 
3  20 

A.  m. 
3  40 

A.  m. 
4  00 

A.  m. 
4  20 

A.  m. 
4  40 

A.  m. 

5  00 

A.  m. 
5  20 

A.  m. 
5  40 

h.  m. 
0  20 
0  40 

B 

/. 

0.4 
0.7 

/.« 

0.3 
0.6 

(. 

0.3 
0.5 

/. 

0.2 
0.4 

/. 

0.2 
0.4 

/. 

0.2 
0.3 

0.3 

/. 

0. 1 

0.3 

/. 

0.1 

0.3 

0.1 
0.2 

/• 

0.1 
0.2 

• 

/. 

0.1 
0.2 

/. 

0.1 
0.2 

f. 

0. 1 
0.2 

1  CO 
1  20 
B    1  40 

0.9 
1.0 

0.8 
1.0 
1.0 

0.7 
0.9 
1.0 

0.6 
0.8 
0.9 

0.6 
0.7 
0.8 

0.5 
0.6 
0.8 

O.S 
0.6 
0.7 

0.4 

0.5 
0.7 

0.4 

0.5 
0.6 

0.4 

0.5 
0.6 

0.3 
0.4 
0.5 

0.3 
0.4 
0.5 

0.3 
0.4 
0.5 

0.3 
0.4 
0.4 

!S    2  CO 
^    2  20 
a    2  40 

M 

1.0 

1.0 
I.O 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

0.8 
0.9 
1.0 

0.8 
0  8 
0.9 

0.7 
0.8 
0.9 

0.7 
0.7 
0.8 

0.6 
0.7 
0.8 

0.6 
0.7 
0.7 

0.6 
0.6 
0.7 

0.5 
0.6 
0.7 

5    3  00 
«    3  20 
§    3  40 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

0.8 
0.9 
0.9 

0.8 
0.9 
0.9 

0.8 
0.8 
0.9 

0.7 
0.8 
0.9 

B    4  00 
S    4  20 
•3    4  40 

1.0 

1.0 
10 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

> 

fe    5  00 
fl    5  20 
5  40 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

Table  B 

Interval  between  slack  and  maximum  current 

A.  m. 
1  20 

h.  m. 
1  40 

A.  m. 
2  00 

A.  m. 
2  20 

h.  m. 

2  40 

A.  m. 
3  00 

A.  m. 
3  20 

A.  m. 
3  40 

A.  m. 
4  00 

A.  m. 
4  20 

A.  m. 
4  40 

A.  m. 
5  00 

A.  m. 
5  20 

h.  m. 
b  40 

A.  m. 
0  20 
«    0  40 

a 

^    1  00 
•g    1  20 

.t;   1  40 

/. 

0.5 
0.8 

/- 

0.4 

0-7 

/. 

0.4 
0.6 

/. 

0.3 
0.5 

/. 

0.3 
0.5 

/. 

0.3 
0.5 

/. 

0.3 
0.4 

0.4 

/. 

0.2 
0.4 

/. 

0.2 
0.4 

/. 

0.2 
0.3 

/. 

0.2 
0.3 

/. 

0.2 
0.3 

/- 

0.2 
0.3 

0.9 
1.0 

0.8 
1.0 
1.0 

0.8 
0.9 
1.0 

0.7 
0.8 
0.9 

0.7 
0.8 
0.9 

0.6 
0.7 
0.8 

0.6 
0.7 
0.8 

0.5 
0.6 
0.7 

0.5 
0.6 
0.7 

0.5 
0.6 
0.7 

0.4 
0.5 
0.6 

0.4 
0.5 
0.6 

0.4 
0.5 
0.6 

0.4 

0.5 
0.6 

2    2  00 
c    2  20 
«    2  40 

M 

1.0 

1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

0.8 
0.9 
0.9 

0.8 
0.8 
0.9 

0.7 
0.8 
0.9 

0.7 
0.8 
0.8 

0.7 
0.7 
0.8 

0.7 
0.7 
0.8 

0.6 
0.7 
0.7 

S    3  00 
«    3  20 
i    3  40 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

0.9 
0.9 
0.9 

0.8 
0.9 
0.9 

0.8 
0.8 
0.9 

£    4  00 
^    4  20 
-3    4  40 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0' 

1.0 
1.0 

0.9 
1.0 
1.0 

0.9 
0.9 
1.0 

&    5  00 
t    5  20 
^    5  40 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

Ose  Table  A  for  all  places  except  those  listed  below  for  Table  B. 

Ose  Table  B  for  Cape  Cod  Canal,  Hell  Gate,  Chesapeake  and  Delaware  Canal  and  all  stations  in  Table  2  which 
are  referred  to  them. 

1.  From  predictions  find  the  time  of  slack  water  and  the  time  and  velocity  of  maximum  current  (flood  or  ebb)^ 
one  of  which  Is  immediately  before  and  the  other  after  the  time  for  which  the  velocity  is  desired. 

2.  Find  the  interval  of  time  between  the  above  slack  and  maximum  current,  and  enter  the  top  of  Table  A  or  B 
with  the  interval  which  most  nearly  agrees  with  this  value. 

3.  Find  the  interval  of  time  between  the  above  slack  and  the  time  desired,  and  enter  the  side  of  Vable  A  or  B 
with  the  interval  which  most  nearly  agrees  with  this  value. 

4.  Find,  in  the  table,  the  factor  corresponding  to  the  above  two  intcrvalA,  and  multiply  the  maxim mn  velocity 
by  thi5  factor.  The  result  will  be  the  approximate  velocity  at  the  time  desired. 
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Turning  to  table  1 6-4,  The  Narrows,  you  find  the 
following  data: 


SLACK 

MAXIMUM 

WATER 

CURRENT 

TIME 

TIME 

VELOCITY 

DAY 

H.M. 

H.M. 

KNOTS 

5 

0106 

2.4E 

TU 

0436 

0706 

2. IF 

1006 

1330 

2.4E 

1654 

1924 

2.2F 

2236 

It  is  seen  that  the  time  of  maximum  current  is 
0706  and  that  the  slack  water  occurs  at  1006.  You 
choose  these  values  because  you  can  see  that  1006 
plus  the  time  correction  gives  you  a  slack  water  time 
at  the  bridge  greater  than  1 100.  If  you  chose  instead 
a  maximum  current  at  time  1330,  you  would  find 
that  both  times  are  greater  than  1 1 00  and  you  would 
not  straddle  the  desired  time. 

You  want  to  know  the  set  and  drift  of  the  current 
at  the  bridge  at  1100..  At  the  bridge  the  maximum 
current  velocity  occurs*  2h  00m  after  the  maximum 
velocity  at  The  Narrows.  Therefore,  the  maximum 
current  velocity-and  in  this  example  it  is  a  flood 
velocity-  occurs  at  0906.  By  the  same  method,  the 
slack  water  occurs  at  the  bridge  at  1151.  Because 
the  current  is  flooding  from  0906  to  1151,  you  have 
established  a  flood  current  at  1 100;  hence,  you  will 
use  the  flood  ratio. 

Multiplying  the  maximum  flood  velocity  at  The 
Narrows  (2. 1  knots)  by  the  flood  ratio  for  the  bridge 
(0.9),  you  arrive  at  a  value  of  1 .9  knots  fer  the  max- 
imum flood  velocity  at  the  bridge. 

Now  turn  to  table  3  of  the  Tidal  Current  Tables 
(table  16-6)  and  figure  the  velocity  of  the  current  at 
the  bridge  at  1 100.  You  enter  the  table  with  the  in- 
terval between  slack  and  maximum  current  (1151  - 
0906  or  2h  45m )  and  the  interval  between  slack  and 
desired  time  (1151  -  1 100  or  Oh  51m).  The  value  in 
the  table  closest  to  the  former  time  is  2h  40m.  The 
value  closest  to  the  latter  time  is  Ih  00m.  Where 
these  two  lines  intersect  in  the  table  you  find  the  cor- 
rection value  of  0.6.  Multiply  the  velocity  of  the 
maximum  flood  current  (1.9  knots)  by  this  factor 
and  you  get  the  velocity  at  1 1 00,  which  is  1 . 1  knots. 

What  is  the  direction,  or  set?  You  know  that  the 
current  still  is  flooding  at  this  time,  and  the  flood 
direction  is  020%  which  is  the  set. 


VARIANCE  OF  PREDICTED  FROM  ACTUAL 
CONDITIONS 

In  using  both  the  tide  and  the  current  tables,  you 
miist  bear  in  mind  that  frequently  actual  conditions 
vary  considerably  from  predicted  conditions  in  the 
tables.  Changes  in  wind  force  and  direction,  or 
variations  in  atmospheric  pressure,  produce  varia- 
tions in  the  ocean  water  level,  especially  the  high 
water  height.  For  instance,  a  hurricane  struck  the 
New  England  coast  in  September  1938,  piling  up  a 
tremendous  wall  of  water  in  Narragansett  Bay  and 
increasing  it  to  the  point  where,  when  it  struck  the 
city  of  Providence,  it  assumed  the  proportions  o^  a 
huge  storm  wave.  Generally  speaking,  the  actual 
heights  of  both  high-  and  low-water  level  are  higher 
than  the  predicted  heights  with  an  onshore  wind  or  a 
low  barometer.  With  an  offshore  wind  or  ^  high 
barometer,  those  heights  usually  are  lower  than  pre- 
dicted. 

When  working  with  the  tidal  current  tables,  re- 
member that  the  actual  times  of  slack  or  strength  of 
current  may  sometimes  differ  from  the  predicted 
times  by  as  much  as  1/2  hour.  On  rare  occasions  the 
difference  may  be  as  much  as  1  hour.  A  record  of 
comparison  between  predicted  and  observed  times 
of  slack  water,  however,  shows  that  more  than  90 
percent  of  slack  water  predictions  are  accurate  to 
within  1/2  hour.  Consequently,  in  order  to  make  cer- 
tain of  getting  the  full  advantage  of  a  favorable  cur- 
rent or  slack  water,  the  navigator  may  plan  to  reach 
an  entrance  or  strait  1/2  hour  before  the  predicted 
time  of  the  desired  condition  of  the  current. 

Winds,  variations  in  stream  discharges  produced 
by  heavy  rain,  and  other  weather  factors  frequently 
have  an  effect  upon  direction  and  velocity  of  cur- 
rent. When  any  of  these  phenomena  occur,  actual 
current  conditions  vary  from  those  predicted.  The 
ability  to  estimate  the  amount  by  which  they  vary 
can  be  acquired  only  through  experience. 

SUNRISE  AND  SUNSET 

You  probably  know  that  practically  the  only  time 
for  obtaining  observations  of  the  heavenly  bodies 
(with  the  exception  of  the  sun  and  moon)  is  during 
morning  and  evening  twilight,  when  both  the  stars 
and  the  horizon  are  visible.  Morning  twilight  in  mid- 
dle latitudes  normally  begins  nearly  30  minutes  be- 
fore sunrise.  By  approximately  15  minutes  before 
sunrise,  the  stars  usually  fade  to  the  point  where  ob- 
servations no  longer  are  possible.  Observations  in 
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the  evening  usually  are  possible  from  between  iS 
and  30  minutes  after  sunset. 

The  foregoing  times  are  only  approxinr.t^U:,  and 
they  vary  with  change  of  latitude.  Unusual  condi- 
tions of  visibility  also  cause  them  to  vary  somewhat. 
In  any  event,  you  can  see  that  it  is  essential  for  the 
navigator  to  know  the  time  when  sunrise  or  sunset 
will  occur.  In  port,  when  no  observations  are  taken, 
the  time  of  sunrise  or  sunset  still  is  important  in  con- 
nection with  making  evening  colors,  lights,  and  the 
like. 

SUNRISE  AND  SUNSET  BY  TIDE  TABLES 

Tide  Tables  contain  tables  for  determining  times 
of  sunrise  and  sunset.  These  tables  differ  from  those 
given  in  the  Nautical  Almanac  In  that  times  are  given 
for  every  fifth  day  instead  of  every  third  day  in  the 
year. 

You  can  see  at  once  that,  inasmuch  as  the  times 
are  given  only  for  every  fifth  day,  some  interpolation 
is  required  for  the  days  between.  The  same  require- 
ment is  applicable  to  routine  interpolation  for 
latitude. 

From  the  tide  tables,  let's  try  to  find  the  time  of 
sunrise  and  sunset  at  Hampton  Roads  on  23  June 
1967.  Latitude  is  36  VN.,  longitude  76°20'W. 

Table  16-7  shows  you  the  appropriate  page  from 
the  1967  Tide  Tables.  Note  that  23  June  falls 
between  tabulations  for  20  June  and  25  June,  and 
that  latitude  37°N.  falls  between  36°N.  and  38°N. 
Consequently  you  make  a  two-way  interpolation  as 
follows: 

1.  Interpolate  time  of  sunrise  between  36°N.  and 

38°N.  for  20  June   0440 

2.  Interpolate  time  of  sunrise  between  36*T^.  and 

38°N.  for  25  June   0441 

3.  Interpolate  between  0440  and  0441  to  get 

sunrise  for  37°N.  on  23  June.  0441  (Actual 
interpolated  value  is  0440.5  but  the  usual 
practice  is  to  round  off  fractions  to  the 
nearest  whole  number.) 


Time  of  sunrise       36''N.  3Tl^.  38°  N. 

20  June               0443  0440  0437 

25  June               0444  0441  0438 

23  June   0441   


A  correction  for  longitude  can  be  found  in  table 
5  of  the  Tide  Tables.  The  difference  of  lon^-itude 
between  local  and  standard  meridian  is  listed  in  one 
column,  and  the  correction  to  local  mean  time  is 


given  alongside  the  Difference  of  Longitude  column. 
For  a  longitude  of  76°  20'  W.,  the  correction  is  plus 
5m.  Therefore,  the  lime  of  sunrise  at  Hampton 
Roads  is  0446  zone  time. 

Compute  the  time  of  sunset  at  Hampton  Roads  in 
exactly  the  same  way. 


36°N.  37^N.  38**N. 

20  June                1920  1923  1926 

25  June                1921  1924  1926 

23  June   ^  1924   

Correction  for  longitude  is  plus  5m,  so  zone  time 
of  sunsQt  for  Hampton  Roads  on  this  day  was  1929. 

Time  of  sunrise  and  sunset  for  south  latitude  is 
figured  from  the  souih  latitude  tables  in  the  same 
manner. 

SUNRISE  AND  SUNSET  BY  NAUTICAL 
ALMANAC 

Because  the  subjects  sunrise  and  sunset  are 
brought  up  here,jt  is  appropriate  to  include  a  discus- 
sion of  these  times  by  the  Nautical  Almanac. 

Data  for  finding  times  of  sunrise,  sunset,  and 
twilight  are  given  for  latitudes  between  60''S.  and 
72°N.  on  the  daily  pages  of  the  Nautical  Almanac. 
Sunrise,  sunset,  and  the  beginning  and  ending  of 
twilight  are  given  for  the  middle  day  of  3  days,  and 
are  sufficiently  accurate  to  apply  to  the  other  2  days. 
The  times  are  applicable  along  any  standard  time 
meridian. 

Now  let's  find  the  time  of  sunrise  and  sunset  for 
Hampton  Roads  on  25  June  1967.  Table  16-8  shows 
the  right-hand  page  of  the  Nautical  Almanac  for  the 
dates  24,  25,  and  26  June  1967.  A  column  headed 
Sunrise  is  shown  on  the  upper  right  portion  of  the 
page.  You  see  a  time  of  sunrise  tabulated  for  latitude 
35^N.  (0447),  and  another  for  latitude  40''N. 
(0432).  You  must  interpolate  between  the  two  times 
for  latitude  37°N.  For  a  5°  difference  in  latitude  (/O  - 
35°),  you  have  a  15m  difference  in  time  (0447  - 
0432).  The  latitude  you  want  is  37*T^.;  hence,  the  in- 
terpolation is  two-fifths  of  15m,  or  6m.  Sunrise  is 
earlier  as  the  latitude  becomes  higher,  so  sunrise  at 
37^N  is  6m  earlier  than  it  is  at  35°N.  Consequently, 
sunrise  at  37''N.  is  0441  (0447  -  6m).  As  already 
mentioned,  time  is  local  mean  time  (LMT)  of  sun- 
rise. Sunrise  occurs  in  37''N.  at  this  LMT  all  the  way 
around  the  world.  To  convert  this  LMT  to  standard 
time,  apply  the  difference  in  longitude  between  your 
local  meridian  and  your  standard  time  meridian.  In 
this  example,  it  is  the  75th. 
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QUARTERMASTER  3  &  2 


Tabic  16-7.-Sunrise  nnd  Sunset  from  Tide 
Tables  69.82 


Date 

N. 

32 

34 

36 

N. 

38* 

K 

40" 

N. 

Riaa 

Set 

Riaa 

Set 

Rita 

Sat 

RiB« 

S«t 

Riaa 

S*t 

Risa 

S«t 

h.  IT. 

^. 

h. 

mf 

^.  fp. 

^. 

m . 

h 

m. 

h. 

m. 

h,  m. 

h.  m. 

Jan . 

1 

6 

S6 

17 

n 

7 

01 

17 

07 

7 

06 

17 

02 

7 

11 

16 

57 

7 

16 

1  A 

5 1 

7 

22 

16  44 

6 

6 

57 

17 

15 

7 

02 

17 

1 1 

7 

06 

17 

06 

7 

12 

17 

0  1 

7 

17 

16 

56 

J 

22 

16  49 

1 1 

6 

57 

17 

19 

7 

02 

17 

15 

7 

06 

17 

10 

7 

11 

17 

05 

7 

16 

17 

? 

32 

16  54 

16 

6 

57 

17 

23 

7 

01 

17 

19 

0  S 

17 

1  5 

7 

10 

17 

10 

5 

17 

05 

7 

20 

17  00 

21 

6 

56 

17 

27 

6 

59 

17 

24 

7 

04 

17 

20 

7 

08 

17 

15 

12 

1 7 

1 J 

7 

18 

17  05 

26 

6 

54 

17 

32 

6 

57 

ir 

28 

7 

0  1 

17 

25 

7 

05 

17 

21 

7 

s? 

j7 

17  11 

31 

6 

51 

17 

36 

6 

55 

17 

33 

58 

17 

29 

7 

02 

17 

26 

06 

j-j 

22 

7 

10 

17  11 

teb. 

S 

6 

48 

17 

40 

6 

51 

17 

37 

6 

54 

17 

34 

6 

58 

17 

3 1 

7 

01 

17 

27 

0  5 

17  23 

10 

6 

45 

17 

44 

48 

6 

47 

17 

42 

50 

17 

39 

6 

53 

17 

36 

6 

56 

n 

33 

7 

00 

17  2? 

1  5 

6 

41 

17 

6 

43 

17 

46 

45 

17 

44 

6 

48 

17 

41 

6 

50 

17 

39 

6 

54 

17  35 

20 

6 

36 

17 

52 

6 

38 

17 

50 

17 

4E 

6 

42 

17 

46 

6 

44 

17 

17  41 

25 

6 

31 

17 

56 

6 

32 

17 

55 

34 

17 

5 ; 

t> 

36 

17 

51 

6 

39 

17 

49 

^  1 
41 

17  47 

Mar. 

2 

6 

26 

17 

59 

6 

27 

17 

58 

28 

17 

5^ 

29 

17 

56 

6 

31 

1 7 

17  52 

7 

6 

20 

18 

03 

6 

21 

18 

02 

6 

22 

18 

0  1 

23 

18 

00 

6 

25 

17 

En 

by 

6 

26 

17  58 

12 

6 

14 

18 

06 

6 

14 

18 

06 

1  5 

18 

05 

6 

16 

18 

05 

6 

1 1 

18 

04 

6 

18 

18  03 

17 

6 

09 

18 

09 

6 

09 

18 

09 

09 

18 

09 

6 

09 

18 

09 

6 

10 

18 

09 

6 

10 

18  08 

22 

6 

02 

18 

12 

6 

02 

IB 

12 

02 

IB 

13 

6 

02 

IB 

13 

02 

18 

18  13 

27 

5 

56 

18 

15 

5 

56 

18 

16 

5 

55 

18 

57 

5 

54 

18 

17 

5 

5  3 

18 

Ifl 
IB 

^\ 
53 

18  18 

Apr . 

1 

5 

50 

18 

18 

5 

49 

18 

20 

5 

48 

18 

21 

5 

47 

18 

22 

5 

46 

ifl 

23 

IB  2': 

6 

5 

44 

39 

18 

21 

5 

43 

18 

23 

5 

41 

18 

24 

5 

40 

18 

26 

5 

38 

18 

27 

37 

18  2S 

11 

5 

18 

24 

5 

36 

18 

26 

5 

35 

18 

28 

5 

33 

18 

30 

18 

32 

5 

30 

18  34 

16 

5 

33 

18 

27 

5 

31 

IB 

30 

5 

29 

18 

32 

5 

26 

18 

34 

5 

24 

18 

37 

5 

22 

18  39 

21 

5 

28 

18 

31 

5 

26 

18 

33 

5 

23 

IB 

36 

5 

20 

18 

39 

1 Q 

41 

5 

1  5 

18  44 

26 

5 

23 

18 

34 

5 

19 

18 

37 

5 

17 

18 

40 

5 

13 

18 

43 

5 

I  0 

18 

46 

5 

08 

18  49 

May 

1 

5 

18 

18 

37 

5 

14 

18 

40 

5 

11 

18 

43 

5 

08 

18 

47 

04 

1 B 

5 1 

0  1 

18  54 

6 

5 

14 

18 

40 

5 

10 

IB 

44 

5 

06 

18 

47 

5 

03 

18 

51 

4 

59 

1 8 

55 

4 

55 

18  59 

11 

5 

10 

18 

43 

5 

06 

18 

47 

02 

18 

51 

4 

58 

18 

55 

4 

54 

19 

00 

4 

49 

19  04 

1  6 

5 

06 

18 

47 

5 

02 

18 

Si 

* 

18 

55 

4 

54 

10 

59 

4 

49 

19 

04 

4 

45 

19  09 

21 

5 

04 

18 

50 

4 

59 

18 

54 

* 

55 

18 

59 

4 

50 

19 

03 

4 

45 

19 

08 

* 

40 

19  13 

26 

5 

01 

18 

53 

4 

57 

IB 

57 

52 

19 

02 

4 

47 

19 

07 

4 

42 

19 

3  2 

4 

37 

19  18 

31 

s 

00 

18 

56 

4 

55 

19 

00 

4 

50 

19 

05 

4 

45 

19 

1  \ 

4 

40 

19 

16 

4 

34 

19  21 

June 

S 

4 

59 

18 

58 

4 

54 

19 

03 

4 

49 

19 

08 

4 

43 

19 

1 4 

4 

38 

19 

19 

^ 

32 

19  25 

10 

4 

£8 

19 

00 

4 

53 

19 

05 

48 

19 

11 

4 

43 

19 

17 

?I 

19 

22 

4 

31 

19  28 

1  s 

4 

54 

19 

02 

4 

53 

19 

07 

48 

19 

in 

4 

43 

19 

18 

* 

37 

19 

24 

4 

30 

19  30 

20 

4 

59 

19 

04 

4 

54 

19 

09 

14 

4 

43 

19 

29 

3  F 

1  9 

«9 

}9  32 

25 

5 

00 

19 

OS 

4 

55 

19 

10 

4 

So 

19 

15 

4 

^4 

19 

•li 

* 

26 

4 

3< 

19  33 

30 

s 

02 

19 

05 

4 

57 

19 

10 

4 

52 

19 

Ih 

4 

46 

19 

21 

40 

10 

27 

34 

19  33 

July 

S 

5 

04 

19 

05 

4 

59 

19 

10 

4 

54 

19 

1  5 

4 

49 

19 

* 

43 

19 

26 

36 

19  32 

10 

5 

06 

19 

04 

s 

02 

19 

OP 

4 

57 

19 

14 

4 

w 

19 

1<? 

19 

25 

4 

39 

19  31 

IS 

5 

09 

19 

03 

5 

04 

19 

07 

5 

00 

19 

12 

4 

54 

19 

17 

49 

19 

22 

4 

43 

19  28 

20 

5 

11  ■ 

19 

01 

s 

07 

19 

05 

5 

03 

19 

10 

4 

58 

15! 

U. 

53 

19 

19 

19  25 

25 

5 

14 

18 

58 

s 

10 

19 

02 

5 

0  6 

19 

06 

5 

02 

19 

11 

19 

16 

51 

19  21 

30 

5 

U 

18 

55 

5 

14 

18 

59 

5 

10 

19 

03 

5 

OS 

19 

07 

5 

0 1 

19 

1 1 

56 

19  17 

4 

5 

20 

18 

52 

5 

17 

18 

55 

5 

13 

18 

58 

5 

09 

19 

02 

5 

05 

19 

06 

00 

19  11 

9 

5 

23 

18 

47 

5 

20 

18 

50 

5 

17 

18 

54 

5 

13 

1« 

57 

5 

09 

19 

01 

5 

05 

19  05 

14 

S 

26 

18 

43 

s 

24 

18 

45 

5 

21 

18 

48 

S 

17 

18 

52 

5 

1 4 

18 

55 

5 

10 

18  59 

19 

5 

29 

18 

38 

5 

27 

IB 

40 

5 

24 

18 

43 

5 

21 

16 

45 

5 

18 

18 

48 

5 

14 

18  52 

24 

5 

32 

18 

33 

5 

30 

18 

34 

5 

28 

18 

37 

5 

25 

18 

39 

5 

23 

18 

42 

18  45 

29 

5 

35 

18 

27 

5 

33 

18 

28 

5 

31 

18 

30 

5 

29 

18 

32 

5 

27 

18 

34 

5 

24 

18  37 

Sept. 

3 

5 

38 

18 

21 

5 

36 

•18 

22 

5 

35 

18 

34 

5 

33 

18 

25 

5 

31 

13 

28 

5 

29 

18  30 

8 

5 

40 

18 

15 

5 

39 

18 

16 

5 

38 

18 

17 

5 

37 

18 

IB 

5 

35 

18 

19 

5 

34 

18  22 

13 

5 

43 

18 

09 

5 

42 

18 

10 

5 

42 

18 

11 

5 

41 

18 

11 

5 

40 

18 

12 

5 

38 

18  13 

\» 

5 

46 

18 

03 

5 

46 

18 

03 

5 

45 

18 

04 

5 

44 

18 

04 

5 

43 

18 

05 

5 

43 

18  05 

23 

5 

48 

17 

S6 

5 

48 

17 

56 

5 

48 

17 

57 

5 

48 

17 

57 

S 

48 

17 

57 

5 

48 

17  57 

28 

5 

51 

17 

50 

5 

51 

17 

50 

5 

S2 

17 

49 

5 

52 

17 

49 

5 

53 

17 

49 

5 

53 

17  49 

Oct. 

3 

5 

54 

17 

44 

5 

55 

17 

43 

5 

56 

17 

42 

S 

56 

i7 

41 

S 

57 

17 

41 

5 

57 

17  40 

8 

5 

57 

17 

38 

5 

58 

17 

36 

5 

59 

17 

35 

6 

00 

17 

34 

6 

01 

17 

33 

6 

02 

17  32 

13 

6 

00 

17 

32 

6 

02 

17 

31 

6 

03 

17 

29 

6 

05 

17 

27 

6 

06 

17 

26 

6 

08 

17  25 

18 

6 

03 

17 

27 

6 

05 

17 

25 

6 

07 

17 

23 

6 

09 

17 

21 

6 

11 

17 

19 

6 

13 

17  17 

23 

6 

07 

17 

22 

6 

09 

17 

19 

6 

11 

17 

17 

6 

14 

17 

15 

6 

16 

17 

12 

6 

IB 

17  10 

28 

6 

10 

17 

17 

6 

13 

17 

14 

6 

16 

17 

12 

6 

18 

17 

09 

6 

21 

17 

06 

6 

24 

17  04 

No*, 

2 

6 

14 

17 

13 

6 

17 

17 

10 

6 

20 

17 

07 

6 

23 

17 

04 

6 

26 

17 

00 

6 

29 

16  57 

7 

6 

18 

17 

09 

6 

22 

17 

06 

6 

25 

17 

02 

6 

28 

16 

59 

6 

32 

16 

55 

6 

35 

16  52 

12 

6 

22 

17 

06 

6 

26 

17 

02 

6 

29 

16 

59 

6 

33 

16 

55 

6 

37 

16 

51 

6 

41 

16  47 

17 

6 

26 

17 

03 

6 

30 

16 

59 

6 

34 

16 

56 

6 

38 

16 

51 

( 

43 

15 

47 

6 

47 

16  43 

22 

6 

30 

17 

01 

6 

35 

16 

57 

6 

39 

16 

53 

6 

43 

16 

49 

6 

48 

16 

44 

6 

52 

16  39 

27 

6 

34 

1? 

00 

6 

39 

16 

56 

6 

44 

16 

52 

6 

48 

16 

47 

6 

53 

16 

42 

6 

58 

16  37 

Det. 

2 

6 

3B 

17 

00 

6 

43 

16 

55 

6 

48 

16 

51 

6 

53 

16 

46 

6 

58 

16 

41 

7 

03 

16  35 

7 

6 

42 

17 

00 

6 

47 

16 

56 

6 

52 

16 

51 

6 

57 

16 

46 

7 

02 

16 

40 

7 

08 

16  35 

12 

6 

46 

17 

01 

6 

51 

16 

56 

6 

56 

16 

52 

7 

01 

16 

46 

T 

07 

16 

41 

7 

l2 

16  35 

17 

6 

49 

17 

03 

6 

54 

16 

58 

6 

59 

16 

53 

7 

04 

16 

48 

7 

10 

16 

42 

7 

16 

16  36 

22 

6 

52 

17 

05 

6 

56 

17 

00 

7 

01 

16 

5S 

7 

07 

16 

49 

7 

12 

16 

44 

7 

18 

16  38 

27 

6 

54 

17 

08 

6 

59 

17 

03 

7 

04 

16 

58 

7 

09 

16 

53 

7 

15 

16 

47 

7 

20 

16  41 

Jan. 

1 

6 

56 

17 

11 

7 

01 

17 

07 

7 

06 

17 

01 

7 

li 

16 

56 

7 

16 

16 

SO 

7 

22 

16  44 

Loral  Kealtl  ti«e.     To  obtain  atandard  tiKc  of  riae  or  aet,  aee  Table  5. 
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CHAPTER  16~TIDES  AND  CURRENTS 


Table  1 6-8.-Sunrise  and  Sunset  from  Nautical 
Almanac  69.146 


SUN 

MOON 

G.M.T. 

G.H.A.  Dec. 

G.H.A. 

Dec. 

J 

H.P. 

«  o 

' 

0 

242? 

179 

29-0  N23 

26-0 

333  39'9 

S26 

04-9 

5-8 

57-6 

01 

194 

?8-9 

:5-9 

34B  Ob-b 

6-B 

?b 

59-1 

5-9 

57-6 

02 

209 

28-7 

25-9 

2  31-3 

2b 

53^2 

6'1 

57-5 

27A 

28-6  .  . 

25-9 

16  b 7*1 

25 

47-1 

5  7*5 

04 

239 

28-5 

25-8 

31  23-0 

25 

40*8 

b'i 

57-5 

05 

254 

28*3 

25*8 

45  49-0 

7*2 

25 

34"4 

b'b 

57-5 

06 

269 

28-2  N23 

25-8 

60  \  b-2 

7-2 

S  25 

27-9 

6-7 

5  7'4 

c  07 

284 

28-1 

25-7 

74  41'4 

1-4 

25 

21-2 

6'B 

57-4 

7  Oo 

299 

27-9 

25-7 

89  07*8 

7*4 

25 

14-4 

7-0 

5  7-4 

A  09 

314 

27-8  .  . 

25-7 

25 

07-4 

7'1 

5  7*3 

T  10 

329 

27-7 

25-6 

lia  00-8 

7-7 

25 

00-3 

7-2 

57-3 

U  11 

3^4 

27*5 

25-6 

132  27-5 

7*8 

24 

53*1 

7-3 

57-3 

359 

27-4  N23 

25-5 

146  54-3 

7-9 

S24 

45-8 

7-5 

57'? 

D  13 

14 

27-3 

25-5 

161  21-2 

B'O 

24 

38-3 

7-7 

57*2 

A  14 

29 

27-1 

25-5 

175  48-2 

a'.\ 

24 

30-6 

7-7 

57-2 

44 

27-0 

25-4 

ion  1 

24 

22-9 

^  7.1 

16 

59 

26-9  .  . 

25-4 

204  42-6 

* 

24 

15-0 

B-0 

5  7-1 

17 

74 

26*7 

25*3 

219  lO'O 

24 

07*0 

B-1 

57-1 

18 

89 

26-6  N  23 

25-3 

233  37-5 

B-6 

S23 

58-9 

B'3 

57*0 

19 

104 

26-5 

25-2 

248  05-1 

B-7 

23 

50-6 

BO 

57-0 

20 

119 

26-3 

25-2 

262  32-8 

B*8 

23 

42-3 

B-5 

57-0 

134 

26-2  •  • 

25-1 

277  00*6 

23 

33-8 

30"7 

22 

149 

26-1 

25-1 

291  28*6 

o*n 

23 

25-2 

B*7 

56-9 

23 

164 

25*9 

25-0 

305  56*6 

9>2 

23 

16''5 

B*9 

56-9 

25  S? 

179 

25-8  N  23 

25-0 

320  24-8 

9-3 

S  23 

07*6 

B>9 

56-8 

01 

194 

25-7 

24-9 

334  53-1 

9-4 

22 

58-7 

9-1 

56-8 

02 

209 

25-5 

24-9 

349  21-5 

22 

49-6 

9-2 

56-8 

224 

25-4  •  • 

24-8 

3  50*0 

Q.l 

22 

40-4 

9-3 

04 

239 

25-3 

24-8 

18  18-7 

9*7 

22 

3M 

9-3 

56-7 
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Longitude  js  76°20'W„  which  means  you  arc 
r20'  west  of  75°W.  This  arc  amounts  to  5m  20s  of 
time.  Because  you  are  west  of  the  standard  meridian, 
sunrise  occurs  later.  Hence,  zone  time  of  sunrise 
where  you  arc  is  0446  (0441  4-  5m). 

Sunset  is  figured  in  the  same  manner  as  sunrise 
Look  at  the  sunset  tables  near  the  middle  of  the  page 
in  table  16-8,  and  you  see  that  sunset  in  35*N, 
latitude  is  at  1918;  in  40*'N.  it  is  1933.  Your  inter- 
polation  here  for  37*'N.  is  two-fifths  of  15m,  or  6m. 
Here  you  see  that  sunset  is  later  in  40*'N.  than  it  is  in 
35**N.  latitude,  so  you  add  6m  to  1 9 1 8,  the  tabulated 
time  of  sunset  for  35*'N.  Therefore,  LMT  of  sunset 
for  37^N.  is  1924. 

In  order  to  find  ZT,  you  have  the  same  5m  co  r- 
rection  to  add.  Where  you  are,  ZT  of  sunset  is  1929 
(1924  -f  5m). 

MOONRISE  AND  MOONSET 

Frequently,  the  time  of  the  rising  and  setting  of 
the  moon  is  of  importance.  Their  timing  is  of  espe- 
cial significance  in  wartime,  when  the  increase  in 
visibility  may  make  it  necessary  for  a  ship  to  start  a 
zigzag,  cease  blowing  tubes,  and  so  on.  Times  of 
moonrise  and  moonset  are  listed  in  a  section  at  the 
back  of  the  Tide  Tables  for  every  day  in  the  year  for  a 
few  selected  points.  These  times  cm  be  computed 
from  the  Nautical  Almanac  for  any  point  on  the 
earth.  The  listed  times  in  the  Almanac^  however,  are 
LMT  of  moonrise  and  moonset  at  the  Greenwich 
meridian.  Because  the  moon  takes  approximately  50 
minutes  longer  than  does  the  sun  to  go  all  the  way 
around  the  earth,  your  longitude  becomes  z  factor  in 
calculating  time  of  moonrise  and  moonset  for  any 
meridian  besides  Greenwich.  These  times  may  be 
calculated  for  any  longitude  by  the  steps  described 
in  the  next  paragraph. 

Moonrise  and  moonset  are  given  in  the  Almanac 
for  each  day  for  the  Greenwich  meridian.  Precise 
time  of  either  moonrise  or  moonse',  for  other  lon- 
gitudes, may  be  obtained  as  follows:  When  in  east 
longitude,  interpolate  for  latitude  on  the  desired 
day,  and  also  on  the  preceding  day.  In  west  lon- 
gitude, interpolate  for  latitude  on  the  desired  day 
and  the  following  day.  Take  the  difference  between 
the  two  results,  multiply  it  by  the  longitude  divided 


by  360**,  and  apply  the  product  to  the  tabulated  time 
for  the  specified  day. 

As  an  example,  let's  find  the  time  of  moonrise  in 
latitude  38*'S.,  longitude  145°E.,  on  27  June  1967. 
You're  in  cast  longitude >  so  take  the  times  for  27 
June  and  the  preceding  day  (26  June)  thus: 

35'S.  40''S. 

Moonrise  27  June  2224  2219 

Moonrise  26  June  ——2125  2116 

Interpolation  for  latitude  38°S.  works  out  as  fol- 
lows: 

Moonrise  27  June  2221 

Moonrise  26  June  2120 

Th^;  difference  between  2221  and  2\2\)  is  61m. 
This  result  is  multiplied  by  the  longitude  ( 145*"  E.), 
divided  by  360,  or  8845/360,  which  gives  approxi- 
mately 24m,  Then,  24m  is  the  correction  to  be  ap- 
plied to  the  tabulated  time  of  moonrise  in  38^.  for 
27  June,  You're  in  east  longitude,  so  the  correction 
is  minus.  Therefore,  LMT  is  2157  (2221  -  24m).  To 
find  the  zone  time  of  moonrise,  apply  a  plus  20m 
longitude  correction,  and  get  2217  (2157  +  20m). 

The  time  of  moonset  is  found  similarly, 

aS^'S,     38*^5.  40  S. 

Moonset  2  7  June  11 04     1108  1111 

Moonset  26  )une  1036     1042  1046 

From  the  foregoing  data  the  time  correction  is 
found  to  be  10m.  Subtracting  this  result  from  1 108 
and  adding  the  20m  longitude  correction,  the  zone 
time  of  moonset  is  found  to  be  1118, 

AIR  ALMANAC 

Information  in  the  Air  Almanac  is  similar  to  that 
in  the  Nautical  Almanac.  Sunrise/sunset  and  moon- 
rise/moonset  may  be  computed  from  the  Air  Al- 
manac in  the  same  manner  as  from  the  Nautical  Al- 
manac. The  principal  difference  between  the  two 
publications  is  the  arrangement  of  the  tabular  data 
given  in  each. 
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CHAPTER  17 


WEATHER 


IMPORTANCE  TO  SEAFARERS 

The  men  who  **go  down  to  the  sea  in  ships*'  fight 
a  continuous  close,  action  with  the  elements  that 
make  up  the  weather.  To  seafarers  thb  state  of  the 
weather  is  a  matter  of  much  greater  importanct*  than 
it  is  to  most  people  ashore.  Accurate  weather 
forecasting  may  not  be  as  vital  now  as  it  was  in  the 
days  of  the  wind  ships,  but  situations  istill  arise  in 
which  the  safety  of  a  ship  and  the  lives  of  her  crew 
depend  on  the  evasive  action  taken  to  avoid  the  full 
fury  of  a  storm.  Even  when  actual  safety  is  not  con- 
sidered, possible  damage  to  the  ship,  her  boats,  gear, 
and  the  like,  must  be  minimized  by  extra  security 
measures  taken  well  in  advance  of  an  approaching 
storm. 

The  action  taken  by  ships  may  be  i-'>ased  on  the 
latest  weather  information  compiled  and  broadcast 
by  United  States  Fleet  Weather  Centrals.  The 
Weather  Central  bases  its  predictions  largely  upon 
the  reports  of  weather  conditions  received  from 
ships  at  sea.  An  intelligent  weather  report  from  a 
ship  can  be  made  only  by  a  person  capable  of  accu- 
rately observing  and  (to  some  extent)  interpreting 
weather  condition:  Ab  ound  him.  You  already  know 
that  rated  Aerog>  -^prier*s  Mates  in  the  Navy  are 
charged  with  this  duty;  but  not  all  ships  carry  them. 
On  a  ship  that  doesn't  have  Aerographer*s  Mates 
aboard,  the  weather  duties  devolve  upon  the  Quar- 
termasters. 

This  chapter,  then,  is  concerned  with  the 
weather  and  the  way  it  is  observed  and  reported. 

THE  ATMOSPHERE 

The  atmosphere  is  a  mixture  of  independent 
gases.  Near  the  surface  of  the  earth  the  percentages 
by  volume  of  the  various  constituents  are  approxi- 
mately 78  percent  nitrogen,  21  percent  oxygen,  1 
ipercent  argon,  with  traces  of  other  gases  such  as  car- 
ton dioxide,  hydrogen,  neon,  and  helium.  Water 
vapor,  which  has  been  omitted  from  the  foregoing 
list,  is  found  in  relatively  small  but  widely  varying 
amounts;  1  percent  of  the  total  atmosphere  may  be 


taken  as  an  average  figure.  The  quantity  of  water 
vapor  present  is  much  greater  in  equatorial  regions 
than  in  polar  regions,  and  greater  over  the  ocean 
than  over  land.  This  belt  of  atmosphere  wrapped 
around  the  earth  is  called  air.  It  has  definite  weight, 
called  atmospheric  pressure,  and  it  is  measured  by 
an  instrument  called  a  barometer. 

Large-scale  changes  in  temperature,  pressure, 
and  water  vapor  content  of  the  air  cause  the  changes 
in  weather.  Warm  air  is  lighter  in  weight  and  can 
hold  more  water  vapor  than  cold  air.  Moist  air  with  a 
temperature  of  50°  F.  is  lighter  than  drier  air  of  the 
same  temperature  because  water  vapor  is  lighter 
than  air.  Cold  or  heavy  air  has  a  tendency  to  flow 
toward  and  supplant  warm  or  lighter  air,  and  as  the 
air  begins  to  move,  other  forces  come  into  play, 
making  the  movement  of  air  masses  and  weather 
rather  complex.  You  can  readily  see,  however,  that 
temperature,  humidity,  and  atmospheric  pressure 
are  all  factors  in  considering  the  weather. 

MEASURING  TEMPERATURE 

You  probably  don't  need  to  be  told  that  a  ther- 
mOiTieter  is  an  instrument  for  measuring  tempera- 
ture. Generally  speaking,  it  is  a  glass  tube  of  small 
bore  in  which  either  alcohol  or  mercury  expands  and 
contracts  with  the  rise  and  fall  of  the  temperature  of 
the  surrounding  medium. 

Most  Navy  thermometers  are  mercury-filled  and 
practically  all  of  them  use  the  Fahrenheit  (F)  scale, 
in  which  the  freezing  point  of  water  is  32°  and  its 
boiling  point  is  212°.  Temperature  in  aerology,  how- 
ever, sometimes  is  expressed  according  to  the  Cel- 
sius (C)  (formerly  Centigrade)  scale,  in  which  the 
freeziiig  point  of  water  is  0°  and  its  boiling  point  i;. 
100^(fig.  17^1). 

You  might  be  required  sometime  to  convert  a 
Fahrenheit  reading  to  Celsius,  or  vice  versa.  Figure 
1 7-1  shows  that  on  the  two  scales  there  are  5°  of  Cel- 
sius temperature  to  every  9°  of  Fahrenheit. 

hiasmuch  as  32°F  is  equivalent  to  0°C,  to  change 
a  Fahrenheit  reading  to  Celsius  you  first  subtract  32° 
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Figure  1 7- 1  .-Celsius  and  Fahrenheit  scales. 
33.11(69) 


and  then  multiply  the  remainder  by  5/9.  Say  you 
want  to  change  41°F  to  Celsius.  Subtracting  32° 
from  41°  gives  9°,  Multiply  9°  by  5/9,  and  you  get 
45/9,or5°C. 

To  change  from  Celsius  to  Fahrenheit,  simply 
reverse  the  procedure.  First  multiply  the  Celsius 
temperature  by  9/5,  then  add  32°-  In  the  previous  ex- 
ample, to  change  5°C  back  to  F  '^nheit,  first  mul- 
tiply it  by  9/5  which  gives  yiu  or  9°.  Adding 
32"  gives  you  41°  F. 

READING  A  THERMOMETER 

A  thermometer  must  be  read  properly  in  order  to 
obtain  an  accurate  result.  First,  if  you  must  handle  it, 
be  sure  that  you  do  not  touch  the  lower  part  of  the 
glass  containing  the  alcohol  or  mercury,  because  the 
heat  from  your  body  can  affect  the  height  of  the 
mercury  or  alcohol  column.  Make  certain  that  the 
top  of  the  column  is  level  with  your  eyes;  otherwise 
you  will  be  reading  a  higher  or  lower  graduation 
than  the  one  actually  indicated.  The  top  of  the 
column  is  in  the  shape  of  a  curve  called  a  Meniscus. 
It  is  the  bottom  of  this  curve  that  indicates  the  read- 
ing for  an  J?lcohol  thermometer;  the  top,  for  a  mer- 
cury thermometer. 

MAXIMUM  AND  MINIMUM  THERMOMETERS 

Special  thermometers,  called  maximum  and 
minimum  thermometers,  are  used  to  measure  the 
highest  and  lowest  temperatures  reached  during  a 
given  period.  The  maximum  thermometer  is  the 
mercury  type  (fig.  17-2),  with  a  constriction  in  the 
bore  designed  to  permit  the  column  to  rise  but 
prevent  it  from  dropping  back  again. 

The  minimum  thermometer  (fig.  17-3)  contains 
alcohol  instead  of  me.rcury,  because  alcohol  freezes 
at  a  considerably  lower  temperature  than  mercury. 


CONSTRICTION  IN  BORE  TOWNSENQ  SUPPORT 


5"  ABOVE  HORIZONTAL 


ERIC 


Figure  17-2.-Maximum  thermometer. 
5.65(69)A 

220 

2573 


CHAPTER  17-WEATHER 


READ  MIN. 
ALCOHOL  TEMPERATURE 
COLUMN  HERE 


PRESENT  TEMPERATURE 


rOWNSEND 
SUPPORT 


INVERT  TO 
VERTICAL 

FOR 
SETTING 


TEMPERATURE 
FALLING 


Figure  17-3.~Minimum  thermoineter, 
5.65(69)B 


A  small  glass  indicator  follows  the  meniscus  down 
the  bore.  The  indicator  moves  in  only  one  direction 
and  cannot  go  the  other  way  if  the  temperature 
should  rise.  The  minimum  temperature  reached  is 
indicated  by  the  upper  end  of  the  indicator. 

MEASURING  RELATIVE  HUMIDITY 

As  already  mentioned,  the  amount  of  water 
vapor  the  atmosphere  can  hold  varies  with  the  tem- 
perature. When  the  atmosphere  contains  all  the 
water  it  can  hold  for  a  given  temperature,  humidity 
is  at  the  saturation  point,  or  100  percent.  If  it  con- 
tains 50  percent  of  what  it  could  hold  at  that  particu- 
lar temperature,  relative  humidity  is  50  percent  (fig, 
17-4). 


IF  THE  AIR  COULD  HOLD 
THIS  MUCH  MOISTURE 


AS  WATER  VAPOR 
AT  THIS  TEMPERATURE  P\ 

BEFORE  THE  MOISTURE  BEGAN 
TO  FALL  OUT  AS  RAlN,SNOW» 
ETC. 

THEN- 

the  relative  humidity 
of  the  air  would 
be  100  percent 


60"  F 


BUT  THE  AIR  NOW  HOLDS 
HALF  THAT  MUCS 
MOISTURE 


AT  THE  SAME  TEMPERATURES 


THE  RELATIVE  HUMIDITY 
OF  THE  AIR  IS  NOW 
50  PERCENT 


Figure  1 7-4,-Relative  humidity,  69.83 


PSYCHROMETER 

A  psychnometer  is  simply  two  ordinary  ther- 
mometers combined  (see  figs.  17-5  and  and  fig,  17- 
7).  The  bulb  of  one  thermometer  is  covered  by  a 
water-soaked  wick  from  which  the  water  evaporates 
rapidly  or  slowly,  depending  on  the  amount  of  water 
vapor  already  in  the  surrounding  atmosphere. 
Evaporation  of  water  around  the  wet  thermometer 
cools  it.  The  amount  of  cooliii^  depends  on  the  rate 
of  evaporation.  The  reading  on  the  wet  bulb  is  lower 
thai  reading  on  the  dry  bulb  except  when  the  hu- 
midi  ^00  percent,  at  which  time  both  readings 
coincide.  The  difference  between  the  wet-bulb  and 
dry-bulb  readings,  when  applied  to  tables  developed 
for  that  purpose,  results  in  relative  humidity  and 
dewpoint  temperature.  The  dewpoint  is  the  tem- 
perature to  which  air  must  be  cooled  at  constant 
pressure  and  constant  water  vapor  content  to  reach 
saturation  (100  percent  relative  numidity).  When 
air  is  cooled  to  its  dewpoint  temperature,  small 
water  droplet?  condense  on  objects,  i.e.,  dew  forms, 
(See  fig,  17-6.) 

The  dewpoint  is  computed  by  using  the  wet-and 
dry-bulb  readings  and  entering  the  psychrometer 
table  shown  in  table  17-1.  (More  complete  tables 
may  be  found  in  OpNav  Instruction  P3 140.37, 
Manual  For  Ship's  Surface  Weather  Observations.) 
Take,  for  example,  a  dry-bulb  temperature  of  60**F 
and  a  wet-bulb  temperature  of  50.5T.  The  dif- 
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Sling  Psychrometer 

A  sling  psychrometer  (Hg.  17-7)  sometimes  is 
used  to  speed  ^.  o  the  process  of  getting  accurate  wet- 
and  dry-bulb  readings.  The  sling  psychrometer  can 
be  whirled  around  so  as  to  rapidly  bring  the  wet  bulb 
into  contact  with  a  great  volume  of  air.  This  contact 
with  air  accelerates  the  evaporation  rate.  The  person 
using  the  sling  psychrometer  should  face  the  wind, 
and  should  shield  the  inst.nment  as  much  as  possible 
from  the  direct  rays  of  the  sun.  Whirling  should  not 
be  too  rapid,  because  centrifugal  force  might  dis- 
place the  mercury  columns  in  the  thermometers. 
The  whirling  should  be  repeated  until  no  further 
change  can  be  detected  in  the  wet-bulb  reading. 


"WET  BULB" 
^THERMOMETER 


EYELET  FOR 
SLING  MOUNTING 


Figure  17-5. -Psychrometer.  69.84 

ference  between  the  two  readings  is  9.5°F.  This  dif- 
ference is  called  the  depression  of  the  wet  bulb. 

To  compute  the  dewpoint,  enter  the  table  with 
the  wet-bulb  reading  (50.5°F).  Read  across  the  top 
of  the  table  to  the  proper  depression  column 
j(9.5*'F).  Read  the  dewpoint  temperature  (42°F) 
directly  from  the  intersection  of  the  temperature 
row  and  the  depression  column. 
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Figure  17-6.-Dewpoint.  69.85 


Figure  1 7-7 .-Sling  psychrometer.       5. 65(69 )C 

ATMOSPHERIC  PRESSURE 

The  layer  of  atmosphere  that  surrounds  us  exerts 
a  pressure  of  approximately  1 5  pounds  per  square 
inch  at  the  earth's  surface.  As  mentioned  earlier,  the 
weight  of  the  atmosphere  varies  with  the  presence  of 
water  vapor  as  well  as  with  temperature  and  heUrht 
above  the  earth's  surface.  Variations  in  atmosph  'c 
pressure  are  measured  by  an  instrument  calk  a 
barometer.  The  Navy  uses  two  types  of  barometers: 
mercurial  and  aneroid. 

MERCURIAL  BAROMETER 

In  the  mercurial  barometer,  a  glass  tube  more 
than  30  inches  long  and  open  at  one  end,  is  filled 
with  mercury  and  set  with  its  open  end  down  in  a 
cistern  containing  the  sarne  element.  The  mercury  in 
the  tube  drops  until  it  balances  the  pressure  exerted 
by  the  atmosphere  on  the  mercury  in  the  cistern. 
(See.  fig.  17-8.) 


ATTACHED 
THERMOMETER 


Figure  17-8.-Mercunal  barometer.  69.86 


To  measure  atmospheric  pressure  accurately, 
using  a  mercurial  barometer,  three  corrections  must 
be  applied  to  the  readings  obtained.  The  corrections 
(for  height  above  sea  level,  gravity,  and  tempera- 
ture) are  found  in  tables  11,  12,  and  13,  respective- 
ly, of  American  Practical  Navigator, 

ANEROID  BAROMETER 

The  aneroid  (*'dry"  or  **no  fluid")  barometer 
(fig.  1 7-9 )  needs  no  correction  except  for  altitude.  It 
contains  a  small  metallic  cell,  called  a  sylphon  cell, 
which  encloses  a  partial  vacuum.  As  atmcspheric 
pressure  increases,  the  sylphon  contracts;  as  pres- 
sure decreases,  it  expands.  As  the  sylphon  expands 
and  contracts,  it  communicates  motion  to  an  in- 
dicating pointer  on  a  graduated  scEile. 

A  stationary  needle  on  the  aneroid  barometer 
may  be  fixed  at  any  point  so  as  to  show  the  tendency 


Figure  1 7-9.-Aneroid  barometer.  69.87 

(rise,  fall,  or  steadiness)  of  ihe  barometer  since  the 
last  reading. 

Mercurial-Aneroid  Comparison 

Barometers  may  be  graduated  m  either  inches  of 
mercury  or  millibars  (mb).  Both  inches  and  millibars 
are  linear  measurements  of  the  height  of  the  mercu- 
ry column  supported  by  the  atmosphere  at  a  given 
time.  The  average  atmospheric  pressure  at  the 
earth's  surface  is  29.92  inches  or  1013.2  millibars. 
Figure  17-10  shows  comparative  readings  on  the 
inch  and  millibar  scales. 

Although  mercurial  barometers  may,  by  using  a 
vernier,  be  read  to  the  nearest  0.002  inch  and  ane- 
roid barometers  normally  can  be  read  no  closer  * -lan 
0.01  inch,  aneroid  barometers  are  the  sta.ndard  piQs- 
sure-indica  'n^^trument  aboard  t:iip  Z:fid  type 
of  baromett.  at  Quartermasters  ^xih  icounter 
most  frequently 

The  accuracy  .  property  adjusted  aneroid 
barometer  may  be  as  close  as  0,67  mb  and  is  com- 
parable to  that  of  a  mercurial  barometer.  Moreover, 
the  aneroid  barometer  is  free  of  the  numerous  cor- 
rections that  must  be  applied  to  the  mercurial 
barometer. 
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Figure  1 7- lO.-Inches  and  millibars.  69.88 


SIGNIFICANCE  OF  ATMOSPHERIC  PRESSURE 

A  chart  of  the  atmospheric  pressure  over  a  large 
area  of  the  earth's  surface  at  any  given  time  tells  you 
which  way  different  air  mass  "  are  moving.  Some  air 
masses  originate  in  the  cold  polar  regions;  some,  in 
the  tropics.  By  the  time  they  reach  you,  some  air 
masses  have  moved  over  vast  bodies  of  water  (called 
maritime  air  masses).  Others  (called  continental  air 
masses)  have  grown  up  over  more  or  less  dry  land. 
Figure  17-11  pictures  this  distribution  of  air  masses. 

Air  masses  carry  along  with  them  the  charac- 
teristics of  the  areas  they  crossed.  When  distinctly 
different  air  masses  collide,  or  just  rub  elbows,  at- 
mospheric disturbances  mark  the  boundary  between 
them.  This  boundary  is  known  as  a  front. 

PRESSURE  AREAS 

The  atmosphere  can  be  disturbed  in  other  ways, 
of  course,  but  frontal  storms,  which  usually  are  quite 
violent,  can  be  predicted  from  a  chart  of  the  pres- 
sure systems.  Figure  17-12  shows  the  three  types  of 
frontal  systems  on  a  weather  map. 

Atmospheric  pressure  is  reported  in  pounds  per 
square  inch  (psi),  atmospheres,  bars,  or  millibars. 
One  atmosphere  equals  14.696  psi,  a  bar  equals 
slightly  more  than  0.98  atmosphere,  and  a  millibar 
(mb)  equals  1/1000  of  a  bar.  On  weather  charts 
pressure  usually  m  indicated  in  millibars  (fig.  17-12). 


Figure  17-1 1  .-Distribution  of  air  masses. 
58.97(69)A 
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Figure  1 7- 1 2.-Sample  weather  map  showing 
frontal  systems.  58.97(69)B 


The  lines  shown  in  the  figure  are  drawn  through 
points  of  equal  pressure  and  are  called  isobars. 

Assume,  for  example,  that  barometric  pressure  is 
the  same  in  Chicago,  Milwaukee,  and  St.  Paul.  An 
isobar  is  drawn  through  these  and  other  points  of 
equal  pressure  (fig.  17-13).  Usually,  j^^obars  show 
equal  differences  in  pressure,  four  millibars  for  ex- 
ample, and  freqr»ently  isobars  do  not  pass  through 
reporting  stations  (fig.  17-14). 


AN  ISOBAR  IS  ALINE  DRAWN  ON  A  WEATHER  CHART. 
AT  ALL  PLACES  ALONG  AN  ISOBAR.  THE 

ATMOSPHERIC  PRESSURE  IS  THE  SAME. 

ST  PAUL 

982. 


982.1 


,  MILWAUKEE 


982J  f  CHICAGO 

Figure  17- 13. -Re ports  of  pressure  at  three 
adjacent  points,  showing  an  isobar.  69.89 


Isobars  never  join  or  cross.  Some  may  run  off  the 
chart,  but  others  may  close,  forming  irregular  ovals 
that  define  the  areas  of  highest  and  lowest  pressure 
(fig.  17*15).  Air  (wind)  flows  from  high-pressure 
areas  to  low-pressure  areas. 
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NOTg  THAT  ALL  THE  STATIONS  REPORTING  WEATHER  t)0  NOT 
NECESSARILY  FALL  ON  AN  ISOBAR 

Figure  1 7- 14.-Plotting  isobars.  69.90 
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Figure  17- 15. -Shapes  of  isobars.  69.91 

The  strength  of  the  wind  depends  upon  two  fac- 
tors: the  amount  of  difference  in  pressure  (gradient) 
and  the  distance  of  high-pressure  area  (high)  from 
the  low-pressure  area  (low).  The  greater  the 
gradient  and  the  nearer  the  high  to  the  low,  the 
stronger  the  wind.  Thus,  isobars  can  give  a  rough  in 
dication  of  the  amount  of  wind.  The  closer  an  isobar 
is  to  another,  the  stronger  the  wind  in  that  area. 

In  figure  17-14,  the  isobars  represent  pressures 
of  992.2  mb,  987.1  mb,  and  982.1  mb.  The  dif- 
ference in  pressure  is  called  a  pressure  gradient,  and 
air  moves  from  higher  to  lower  pre:^  are.  To  state  it 
another  way,  variation  in  pressure  from  place  to 
place  (due  to  uneven  distribution  of  temperature  or 
other  causes)  gives  rise  to  a  horizontal  pressure 
gradient,  producing  the  horizontal  movement  of  air 
called  wind. 

Widely  separated  isobars  indicate  Iv^hi  winds: 
isobars  closer  together  mean  greater  wind  velocity. 
The  spacing  and  shape  of  isobars  are  seen  in  figure 
17-15,  which  also  shows  how  complete  isobars  are 
formed.  They're  always  drawn  as  smoothed-out 
curves,  usually  making  irregular  ovals  about  the 
high-  or  low-pressure  center. 

Referring  again  to  figure  17-14  you  can  see  that 
only  part  of  each  isobar  (the  upper  right  portion  of 
the  oval)  appears  in  the  diagram.  In  this  pressure 
system  the  area  of  greatest  pressure  is  at  the  system 
center.  This  high-pressure  area  is  also  called  a  high 
or  an  anticyclone.  If  the  pressure  should  be  992.2 
mb  at  Chicago,  987. 1  mb  at  Moline,  and  982. 1  mb  at 
Logan,  the  area  of  lowest  pressure  would  be  in  the 
vicinity  of  Logan.  This  area  would  be  a  low,  or  a 
cyclone. 

AIR  IN  MOTION 

In  a  high-pressure  area,  the  air  at  the  center  flows 
outward.  In  a  low,  the  air  flows  inward.  This  flow  is 
not,  however,  strictly  outward  or  inward.  The  earth's 


rotation  deflects  the  air,  so  that  in  reality  it  flows 
more  or  less  tangent  to  the  isobars,  as  in  fiP'^e  17- 
16. 

In  the  northern  hemisr*^  re  this  almost  circular 
movement  of  the  air  is  clockwise  and  away  from  the 
center  of  a  high,  but  counterclockwise  and  toward 
the  center  of  a  low.  In  the  southern  hemisphere,  the 
reverse  movement  occurs. 

The  little  symbols  that  cross  the  isobars  in  figure 
17-16  indicate  wind  direction  and  velocity.  They're 
like  arrows  except  that  they  have  no  head  and  only 
half  a  tail.  The  long  arm  of  each  symbol  po.nts,  like 
an  arrow,  in  the  direction  of  the  wind  flow.  Some  of 
the  symbols  have  one  tail  icather,  some  two,  and 
some  three.  Each  long  feather  represents  10  knots  of 
wind;  each  short  feather,  5  knots.  Thus,  an  arrow 
with  one  long  and  one  short  feather  would  indicate 
V'ind  velocity  of  15  knots;  an  arrow  with  four  long 
feathers  would  indicate  40  knots  of  wind. 

The  flow  of  air  is  influenced  not  only  by  the  pres- 
sure and  the  earth's  rotation  but  also  by  friction 
against  the  earth's  surface.  This  friction,  which  slows 
down  air  motion,  is  greatest  over  land  areas,  espe- 
cially wher^  there  is  either  abrupt  mountainous  ter- 
rain or  gradual  land  slope. 

Whereas  the  dr  within  fiie  low  or  the  high  rotates 
as  just  described,  the  whole  body  of  air  also  moves, 
--onsider  the  weather  charts  for  several  days  in  a 
row.  On  the  first  day  i.  low  may  appear  over  the 


NORTHEf^N  HE.MISPHERS    SOUTHERN  HEMISPHERE 
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ALL  WIN2D  BARBS  NORTH- 
ERN HEMISPHERE  -SHOULD 
BE  RJDWING  LIKE  TlilS. 


ALL  WIND  BARBS  IN  SOUTH- 
ERN HEMISPHERE  SHOULD 
BE  FLOWING  LIKE  THIS 


CYCLONE 


CYCLONE 


ANTI-CYCLONE 


Figure  17-16.-Wind  flow  around  high-  and  low- 
pressure  areas,  69,92 
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Pacific  Coast  region.  The  chart  lor  the  next  day 
probably  shows  it  somewhere  in  the  Rocky  Moun- 
tain region.  A  day  or  two  later  it  may  be  over  Arkan- 
sas. If  it  has  not  broken  up  by  this  time,  it  moves  on 
eastward  and  northward,  and  eventually  dissipates 
over  the  North  Atlantic.  All  lows  in  the  United 
States  do  not  follow  this  same  track,  however.  Some 
lows  come  up  from  the  We5t  Indees,  as  you  will  see 
presently. 

TROPICAL  CYCLONE 

You  may  have  thought  of  a  cyclone  as  being  al- 
ways a  violent  windstorm.  Meteorologists  use  this 
term  for  any  low-pressure  area.  The  furious,  destruc- 
tive disturbance  (called  a  typhoon  in  the  Orient,  and 
a  hurricane  in  the  West  Indies)  is  referred  to  some- 
times by  weather  experts  as  a  tropical  cyclone. 

Fully  developed,  the  tropical  cyclone  consists  of 
a  well-defined  area,  more  or  less  circular  in  shape, 
throughout  which  the  atmospheric  pressure 
diminishes  rapidly  on  all  sides  toward  the  center. 
The  rate  of  decrease  in  pressure  is,  in  the  most 
severe  storms,  0.01  or  even  0.02  inch  for  each  mile 
of  approach  to  the  center. 

Within  this  area  the  winds  blow  with  great  force. 
Rainfall  is  very  heavy,  especially  toward  the  centcr, 
The  motion  of  the  air  suggests  on  a  gigantic  scale  the 
path  followed  by  water  escaping  from  a  circular 
basin  through  a  central  opening  in  the  bottom. 


80*  70" 

Figure  1 7- 1 7.-Track  of  a  tropical  cyclone 
originating  in  the  West  Indies.  58.94 
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Winds  circulate  counterclockwist^  arou;id  the  center 
in  the  northern  hemisphere,  clockwise  in  the 
southern  hemisphere.  At  the  center  itself  (the  so- 
called  eye  of  the  storm)  the  vi^nse  canopy  of  cloud 
that  overhangs  the  rest  of  the  storm  area  is  pierced, 
and  calm  or  light  air  prevails,  but  the  sea  here  is 
usually  very  heavy.  This  eye  ra»>ges  from  7  to  20 
miles  in  diameter. 

Tropical  cyclones  occur  in  the  North  Atlantic, 
the  North  and  South  Pacific,  and  the  Indian  Ocean. 
Due  to  the  proximity  of  the  African  and  South 
American  land  masses,  the  South  Atlantic  is  free  of 
such  disturbances.  The  track  of  a  tropical  cyclone  in 
the  northern  hemisphere  is  a  line  running  first  west- 
ward from  the  point  of  origin,  then  curving  toward 
the  north,  and  finally  recurving  to  the  northeast.  By 
this  time  it  probably  has  reached  the  middle  latitude, 
but  beyond  this  point  it  usually  loses  its  force  and  is 
spent.  Such  a  track  is  diagrammed  in  figure  17-17. 

The  clockwise  movement  of  air  around  a  low  in 
the  southern  hemisphere  produces  a  corresponding 
reversal  of  the  storm  track  in  that  region.  The  dia- 
gram in  figure  17-18  illustrates  this  point. 


180°W  I70°W 


Figure  1 7-S  8.-Track  of  a  tropical  cyclone  in  the 
South  Pacific.  58.95 
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KEEPING  TRACr      THE  WEATHER 

The  weather  observe  «  ^eel  of  the  deck  lug 
contains  weather  data  nec.  for  making  log  en- 
tries. Detailed  instructions  for  making  entries  in  the 
weather  observation  sheet  are  contained  in  the 
Manual  for  Surface  Weather  Observations.  Op- 
Navlnst  P3140.37().  Use  this  insiruction-<lon't 
make  up  your  own  rules. 

When  the  synoptic  observations  have  been  taken 
and  recorded  in  the  weather  observation  sheet,  they 
must  be  radioed  to  Fleet  Weather  Centrals,  Before 
the  synoptic  observations  are  sent,  however,  they 
must  be  put  in  proper  message  format.  The  coding 
system  employed  ^Iso  can  be  found  in  the  Manual 
For  Surface  Weather  Observations,  The  message  con- 
sists of  five^digit  groups,  preceded  by  the  message 
classification  and  the  word  ''ship/'  When  ice  is  ob- 
served, the  plain  language  word  'Mce"  must  be  in- 
serted before  the  ice  group.  The  coded  groups  may 
be  taken  directly  from  the  synoptic  observations 
table  of  the  weather  observation  sheet.  (A  sample 
weather  observation  sheet  is  shown  as  figure  4-2  in 
this  book.)  The  text  of  a  sample  weather  ssage  is 
as  follows: 

TJTUNCLAS  SHIP  99185  70654  19094  20812 
98011  16224  25500  62710  82625  0//:iO 
12605  3////'BT 

On  larger  ships  an  Aerographer*s  Mate  usually 
has  elaborate  equipment  for  weather  observations. 
He  draws  up  complete  weather  charts,  which  require 
special  technical  knowledge  and  familiarity  with 
weather  codes.  \ou  cannot  be  expected  to  make  up 
one  of  these  complete  charts,  but  you  must  be  able 
to  asiist  the  OOD  and  the  navigator  in  intelligent  ob- 
servations of  the  weather. 

TLie  shortest  route  to  a  reliable  prediction  of  bad 
weather  is  to  keep  a  close  and  accurate  record  of  at- 
mospheric pressure  and  wind.  You  won't  hit  it  on 
the  nose  every  time,  but  frequently  you  won*t  be  far 
off.  The  low-pressure  area  (cyclone)  carries  bad 
weather  around  with  it,  from  a  light  .storm-with  only 
mild  precipitation  and  wind-to  the  furiou:,  tropical 
C;'cIone.  Usually  it  is  good  practice  to  keep  away 
from  the  center  of  a  low.  To  do  so,  you  must  know 
{  )  whether  you  are  moving  from  higher  pressures 
to  lower  pressures,  and  (2)  which  way  the  center  of 
the  low  is  moving. 

When  legular  radio  weather  reports  are 
received,  you  can  plot  the  pressure  picture  on  a 
chart.  Even  if  you  must  depend  on  your  own  obser- 
vations, however,  you  can  get  a  fairly  reliable  indica- 
tion of  what  lies  ahead. 


During  the  day  the  pressure^ndicating  ^.  redle  of 
your  barometer  rises  and  falls  twir^  Th^  '  ition  is 
calKr^i  diurnal  (daily)  change,  anc-  is  a  nor.Tial  condi- 
tion of  the  atmosphere  due  to  heating  and  cooling  of 
the  earth's  surface.  Because  of  the  changing  pres- 
sur quite  a  mass  of  figures  on  pre  ssure  accumulates 
in  your  deck  log.  It's  difficult  to  b^ise  a  prcdiclior.  on 
these  Jong  lists  of  numbers.  But  witih  <:  simple  eriiph. 
such  as  that  in  figure  i7-l  you  nave  a  pictorial 
view  of  the  daily  pressure  change. 

if  you  take  the  graphs  for  successive  days,  you 
can  tell,  by  comparing  the  pressure  for  the  same 
hours  on  different  davs,  whether  the  trend  is  toward 
higher  or  lower  pressure.  Another  indication  of  the 
approach  of  a  low-pressure  area  is  a  continuous 
lowering  of  pressure  at  the  time  of  day  when  you 
know  it  should  be  rising. 

But,  assuming  that  you  corklinually  have  ob- 
served lower  readings  on  your  barometer,  do  you 
know  whether  you  are  (1)  within  a  high-pressure 
area,  moving  away  from  its  center,  or  (2)  within  a 
low-pressure  area,  moving  toward  its  center?  The 
fact  is,  it  doesn*t  matter  too  much.  So  long  as  you 
kn^^yW  that  the  pressure  is  going  down,  you  are 
forewarned.  Should  you  ad  ise  the  OOD?  Yes.  Most 
OODs  desire  to  be  notit  *zd  of  changes  in  the 
barometer  even  if  the  ch  ^  is  not  an  indication  of 
anything  serious.  Note  Igure  17-15  that  the 
isobars  are  farther  apart  m  a  rJgh  than  in  a  low.  This 
spacing  means  that  the  rate  of  change  (the  gradient) 
is  gradual  in  the  anticyclone  but  more  abrupt  in  the 
cyclone,  which  may  be  a  hint  of  what  is  happening. 
When  the  barometer  needle  dives  sharply,  you  know 
youVe  in  die  immediate  vicinity  of  a  low,  and  you 
should  notify  the  OOD  to  that  effect  at  once.  The 
faster  the  pressure  drops,  the  more  certain  it  is  that 
you  are  headed  for  the  center  of  a  low. 

WIND 

As  you  approach  the  center  of  a  low-pressure 
area,  the  winds  become  stronger.  Both  wind  velocity 
and  Wind  direction  are  significant  factors.  Quarter- 
masters must  be  able  to  compute  the  direction  and 
velocity  of  the  true  wind  from  the  information  at 
hand. 

FINDING  TRUE  WIND 

When  there  is  no  wind-measuring  equipment 
aboard,  the  wind  direction  and  speed  must  be  ob- 
tained by  various  means.  When  the  sea  condition 
can  be  observed,  the  Beaufort  scale  of  wind  should 
be  used  to  estimate  the  windspeed.  The  sp-sed  is 
determined  by  the  size  and  character  of  the  waves 
that  are  running  with  the  wind.  The  Beaufort  scale  of 
wind  appears  in  table  17-2.  Wind  direction  can  be 
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Table  1 7-2.--Beaufon  Wind  Scale  and 
Correlative  Sea  Disturbance  Scale       69, 1  33 


Beau- 
fort 
No. 

Knots 

DescriptT"  ^ 
terms 

Sea  criterion  1S39  (provisional) 

Approx.  eruivalent  sea  dis- 
turbance Si.  ale  in  open  sea 

Code 
Fig. 

Descrip- 
tion 

1  Mean 
hi.  of 
waves 
in  feet 

0 

Less  than  1- 

Calm  . 

Sea  like  a  mirror  . 

0 

Calm 
(glassy). 

1 

1-3  

Li^t  air  . 

Ripples  with  the  appearance  of 
scales  are  formed  but  without 
foam  crests  - 

1 

Calm 

\^  -ppieuj 

2 

4-6.  .  .  .  .  . 

breeze  . 

Small  wavelets,  still  short  but 
more  pronounced,  crests  have 
a  glassy  appearance  and  do  not 
break  . 

1 

I 

3 

7-10  

Gentle 
breeze  . 

Large  wavelets.  Crests  begin  to 
^/reak.  Foam  of  glassy  appear- 
ance. Perhaps  scattered 
whitecaps. 

2 

Smooth 
(wavelets) 

[_  J 

2-1/2 

4 

11-16  .  .  .  . 

Moderate 
breeze  . 

Small  waves,  becoming  longer; 
fairly  frequent  whitecaps  . 

Slie:ht  . 

5 

5 

17-21  .  .  .  . 

Fresh 

breeze  ^ 

IVTndei'atP  waves    takinp"  a  more 
pronounced  long  form;  many 
whitecaps  are  formed  (chance 
of  some  spray)- 

4 

Moderate. 

9 

6 

22-27  .... 

Strong 
byeeze  . 

Large  waves  begin  to  form,  the 

WllALv    X\JcLkll.    V>  X  COLS    Al  vJ    II1(J1  XZ 

extensive  everywhere  (prob- 
ably s.^me  spray)  . 

5 

Rough  . 

14 

7 

28-33  .... 

Moderp.ie 
gale  . 

Sea  heaps  up  and  white  foam  from 
breaking  waves  begins  to  be 
blown  in  streaks  along  the 
direction  of  the  wind.  (Sj;ray 
begins  to  be  seen) . 

6 

Very 
rough  . 

19 

8 

34-40  .... 

Fresh 
gale  ^  . 

Moderately  high  waves  of  greater 
length;  edges  of  crests  break 
into  spray .  The  foam  is  blown 
in  well-marked  streaks  along 
the  direction  of  the  wind. 

7 

High  . 

25 

9 

41-47  .... 

Strong 
gale  . 

High  waves.  Dei;5e  streaks  of 
foam  along  the  direction  of  the 
wind.  Sea  begins  to  roll.  Spray 
may  affect  visibility  . 

7 

1 

31 
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Table  1 7.2,-BeaufoTt  Wind  SraJe  and 
Correlative  Sea  Disturbance  ScaJe-Continued 
69.133 


Beau- 
fort 
No. 

Knois 

Desr  ^^ptive 

Sea  criterion  193S  (provis"  nal) 

1 

.'.pprox.eqaivaleni  SeaDis- 
turba::ce  scale  Li  open  sea 

Code 
Fig. 

Descrip- 
tion 

Mean 
ht.  of 
waves 
in  feet 

10 

48-55  .  .  .  . 

Whole 
gale  . 

Very  high  waves  with  long  over- 
hanging crests.  The  resulting 
foam  in  great  patches  is  blown 
in  dense  white  streaks  along 
the  direction  of  the  wind.  On 
the  whole  the  surface  of  the 
sea  takes  a  white  appearance. 
The  rolling  of  the  sea  becomes 
heavy  and  shocklike.  Visibility 
is  affected  . 

8 

Verv  hip+i 

37 

11 

56-.3  

Storm  . 

Exceptionally  high  waves.  (Small- 
and  medium-sized  ships  might  be 
for  a  long  time  lost  to  view  be- 
hind the  waves.)  The  sea  is  com- 
pletely covered  with  long  white 
patches  of  foam  l5ring  along  the  di- 
rection of  the  wind.  Everywhere 
the  edges  of  the  wave  crests  are 
blown    ]  froth.  Visibility  affected. 

9 

Phenomenal 

45  or 
more 

12 

Above  64  .  . 

Hurricane  . 

The  air  is  filled  with  foam  and 
spray.  Sea  completely  white 
with  driving  spray;  visibility 
very  seriously  affected. 

9 

29.89 
29.88 
29.87 
29.86 
29.35 
29.84-1 
29.83 
29.82 

£9.81 
29.80 


2    3    4    5    6    7     8    9    10    i  I    12   13    14   15    16    17    18    19  20  21   22  23  24 
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Figure  1 7- 1 9.-Hoiirly  pres&are  readings  showing 
diurnal  change,  69.93 
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obtai:  '^y  observing  the  direction  from  which  rip- 
ples and  small  wavelets  are  coming,  because  they 
run  ^^ith  the  wind.  The  directirv^  ->f  the  wind  may 
also  be  determined  b\  t^ing  a  'rearing  on  wind 
"streaks''  if  the  wind  is  strong  eijougji  to  produce 
these  streaks.  This  procedure  either  gives  the 
direction  of  the  true  wind  or  its  reciprocal.  Wind 
streaks  are  readily  observed  for  windspeeds  in  ex- 
cess of  20  knots,  and  experieix;>ed  observers  can 
distinguish  wind  streaks  with  windspeeds  as  !ow  as 
12  knots.  When  the  true  wind  direction  cannot  be 
obtained  in  this  manner,  you  should  use  the 
procedure  de?^ribed  next. 

When  the  surface  of  the  sea  cannot  be  observed, 
the  true  wind  can  be  determined  from  the  apparent 
wind  as  follows: 

1 .  By  observing  the  effects  of  the  wind  on  the 
ship's  flag,  smoke,  or  rigging,  estimate  the  apparent 
wind  direction  to  the  nearest  10*  off  the  bow  of  the 
ship,  and  apparent  windspeed  to  the  nearest  5  knots. 
(See  table  17-3.)  If  the  ship  has  an  anemometer,  the 
speed  of  the  apparent  wind  may  be  determined  from 
it. 

2.  Using  the  ship's  course  and  speed  and  a]> 
parent  wand  direction  and  speed,  construct  a  vector 
diagram,  or  use  the  maneuvering  board  method  to 
find  the  true  wind. 

On  vessels  equipped'  wi<n  an  anemometer  (fig. 
17-20),  the  instrument  iibeif  is  fixed  somewhere 


Figure  17-20.-AnemcTieter.  69.94 


aloft-usually  at  the  masthead.  The  wind  b-ows  into 
metal  cups  attached  to  the  ends  of  arms.  The 
whirling  cups  revolve  a  spindle,  communicating  vath 
a  synchro  repeater  on  a  pilothouse  or  charthouse 
bulkhead.  Figure  17-21  shows  one  type  of  synchro 
repeater. 

The  upper  dial  of  the  repeater  is  graduated  in  10° 
intervals  and  shows  the  apparent  relative  direction 


Table  1 7-3  .-Apparent  Windspeed       69. 1 34 


Speed  (knots) 

Indication 

Caim;  smoke  rises  ver- 

tically. 

Smoke  drifts  from  fun- 

neL 

Wind  felt  on  face. 

Wind  extends  light  flag. 

Wind  raises  dust,  cin- 

ders, loose  paper,  and 

the  like. 

Wind  waves  and  snaps 

flags  briskly. 

Whistling  in  rigging. 

Inconvenience  felt  walk- 

ing against  V:'ind. 

Generally  impedes 

progress. 
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Figure  1 7-2 1  .-Synchro  repeater  showing 
apparent  wind  velocity  and  direction.       7. 148 

from  which  the  wind  is  blowing.  In  this  illustration 
the  direction  is287^ 

The  lower  dial  indicates  the  apparent  windspeed 
(true  windspeed  when  the  ship  is  stationary).  The 
windspeed  dial  in  the  illustration  shows  87  knots-. 
This  reading  means  that  the  force  exerted  by  87 
knots  of  wind  is  whirling  the  anemometer  cups.  This 
apparent  force  and  direction  of  wind  is  the  result  of 
the  true  wind  plus  the  movement  of  the  ship  and  is, 
therefore,  called  resultant  wind. 

Both  factors  (velocity  and  direction)  must  be 
corrected  in  order  to  determine  the  true  wind.  It's  all 
done  by  vectors-lines  that  represent  direction  and 
speed. 

Suppose  your  gyrocompass  and  electromagnetic 
log  dial  tell  you  that  your  ship  is  headed  on  a  tru^ 


VECTOR  FOR 


HEADING 
COO'' 


SHIPS  MOVEMENT      VECTOR  FOR 


SPEED 
10  KNOTS 


FROM 
000* 


SHIP'S  WIND 

VELOCITY 
10  KNOTS 

(i"=  I  KNOT) 


Figure  1  7-22.-Ship's  wind.  69.95 

course  of  000°  at  a  speed  of  10  knots.  Take  a  piece 
of  paper  and  draw  a  line  for  a  heading  of  000°.  Make 
1/4'' equal  1  knot.  This  line  will  then  be  2  1/4  inches 
long.  Your  vector  should  look  like  the  one  at  the  left 
in  figure  17-22,  though  the  scale  there  is  smaller 
than  the  one  you  are  using. 

That  vector  at  the  right  in  figure  17-22  is  the 
"ship's  wind."  Even  if  the  air  were  motionless  in 
the  vicinity  of  your  ship,  on  deck  you  still  would 
feel  a  "wind"  blowing  if  your  ship  moved  at  10 
knots.  That  would  be  the  wind  created  by  the  ship's 
movement  — the  "ship's  wind" 

In  your  diagram,  this  vector  is  the  on^  to  use-not 
the  one  giving  the  ship's  course. 

The  ship's  wind  plus  the  true  wind  (which  you  do 
net  yet  know)  combine  to  produce  a  resultant  wind. 
Suppose  your  synchro  repeater  dial  shows  a  wind 
direction  of  054*"  and  a  velocity  of  17  knots,  as  sec^n 
on  the  synchro  repeater  in  figure  17-23.  How  about 
a  vector  for  this  example? 

RESULTANT  WIND 
DIRECTION  054* 


VELOCITY 
17  KNOTS 


VECTOR  FOR 
RESULTANT 
WIND 


Figure  1 7-23.-Synchro  repeater  di?'  and  wind 
vector.  69.96 


ERIC 
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TRUE  WIND 


EQUAL  TO  A 


Figure  17-24.-Parallelogram  showing  ship's 
wind,  apparent  wind,  and  true  wind.  69.97 

You  know  the  direction  in  which  the  line  should 
point,  but  how  long  should  you  make  it?  Using  the 
same  scale  as  for  ship's  wind,  the  line  will  be  4-1/4 
inches  long.  It  is  shown  in  the  lower  part  of  figure 
17-23. 

Figure  17-24  shows  all  the  elements  of  a  wind 
problem.  You  cannot  actually  solve  problems  in  this 
manner  because  in  the  beginning  you  don't  know 
line  B  (true  wind).  What  you  do  know  are  lines  A 
(ship's  wind)  and  C  (resultant  wind).  Here's  the  easy 
way  to  determine  line  B.  Draw  the  two  known  vec- 
tors-resultant wind  and  ship's  wind  (fig.  17-25). 
Next,  draw  the  triangle's  third  side  (the  broken  line 
in  part  A  of  fig.  17-26).  This  side  is  all  right  for 
velocity  of  the  true  wind,  but  what  is  the  direction? 
Complete  the  parallelogram,  making  certain  that  the 
vector  for  resultant  wind  forms  the  diagonal.  The 
result  will  be  as  in  part  B  of  figure  17-26.  The  true 
wind  is  the  other  side  of  the  parallelogram. 

Answer:  True  wind  is  from  090°  at  1 3  3/4  knots 
(the  line  being  3-7/16  inches  long).  You  can  be  sure 
of  the  direction  of  the  true  wind  because  all  three 
vectors  start  from  the  same  point  and  fan  out  away 
from  that  point. 


FROM  054' 
17  KNOTS 


FROM  000» 
10  KNOTS 


Figure  17-25.~Radial  vectors  of  ship's  wind  and 
relative  wind.  69.98 


Figure  17-26.-Parallelogram  completed  from 
radial  vectors.  69.99 

You  won't  always  get  right  angles  in  your  paral- 
lelograms. Take  a  look  at  a  few  samples  of  other 
ships'  winds  and  resultant  winds  (fig.  17-27).  It's  ob- 
vious, in  the  second  (middle)  example,  that  you 
must  be  careful  when  the  known  vectors  are  almost 
reciprocals  (opposite  one  another).  Be  sure  to  use 
parallel  rulers  when  drawing  your  diagram,  and  use  a 
large  scale.  If  the  scale  is  too  small,  your  third  vector 
might  be  inaccurate. 


R- RESULTANT  WIND     T-TRUE  WIND     S- SHIP'S  WIND 

Figure  1 7-27  .-Examples  of  wind  vector's  used  for 
converting  resultant  to  true  wind.       69. 1 00 

The  general  accuracy  of  a  computed  wind 
problem  may  be  checked  easily  by  means  of  the 
rules  given  here.  If  the  solution  <o  a  wind  problem 
violates  any  of  these  rules,  the  solution  is  wrong  and 
should  be  reworked. 

\.  The  true  direction  of  the  wind  is  always  on  the 
same  side  of  the  ship  as  the  apparent  direction,  but 
farther  from  the  bow  (port  or  starboard)  than  the 
apparent  direction. 

2.  The  true  speed  of  the  wind  is  greater  than  the 
apparent  speed  whenever  the  apparent  direction  is 
abaft  the  beam. 

3.  The  true  speed  of  the  wind  is  the  same  as  (or 
less  than)  the  apparent  speed  whenever  the  true 
direction  is  forward  of  the  beam. 
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True  windspeed  and  direction  may  also  be  deter- 
mined by  using  a  maneuvering  board.  That  method 
of  determining  true  wind  is  explained  in  chapter  18 
of  this  book. 

CLOUDS 

The  atmosphere  always  contains-iri  greater  or 
smaller  amounts-tiny  particles,  such  as  dust  from 
roads,  desert  sand,  plant  pollen,  salt  particles  from 
oceans,  and  factory  smoke.  These  fragments  are 
hygroscopic  nuclei-the  term  means  ''particles  that 
readily  absorb  moisture.*'  A  cloud  is  merely  a  mass 
of  hygroscopic  nuclei  that  have  soaked  up  moisture 
from  the  air. 

The  heat  generated  by  the  sun's  energy  causes 
earthbound  moisture  to  evaporate  (turn  into  water 
vapor).  Water  vapor  is  one  of  the  gases  that  make  up 
the  atmosphere.  Water  vapor  is  lighter  than  air,  thus 
it  rises.  If  the  air  it  passes  into  is  cold  enough,  the 
vapor  condenses,  that  is,  it  turns  back  into  moisture. 
The  water  droplets  that  result  from  this  process  cling 
to  the  hygroscopic  nuclei.  Many  of  these  water- 
soaked  nuclei  bunched  together  form  a  cloud.  Fog  is 
the  same  in  principle,  but  it's  a  cloud  on  the  ground. 

Changes  in  atmospheric  conditions  account  for 
the  many  different  shapes  of  clouds  and  for  their 
presence  at  various  altitudes.  Formations  of  the 
clouds  give  a  clue  concerning  the  existing  forces  at 
play  in  the  atmosphere.  That's  why  you  must  keep 
an  accurate  record  of  clouds  in  the  deck  log. 

Figure  17-26  shows  you  the  type  of  clouds  you 
may  expect  to  see  at  different  altitudes.  The  sky  in 
figure  17-28  shows  more  cloud  types  than  actually 
appear  in  the  sky  at  any  one  time.  Careful  study  of 
this  imaginary  sky  will  teach  you  levels  at  which 
these  general  types  of  clouds  ordinarily  appear.  Note 
the  altitude  scale  along  the  right  margin  of  the  pic- 
ture, and  the  ''mean  level"  of  clouds  (discussed 
later).  Individual  views  of  these  types,  along  with 
some  of  their  variations,  are  depicted  in  figures  17- 
29  through  17-39  and  17-43. 

CLOUD  FORM  NAMES 

To  aid  in  identification,  the  following  list  corre- 
lates cloud  pictures  with  their  names,  and  gives  a 
brief  comment  on  each  cloud  type.  The  numbers  in 
the  list  refer  to  the  inset  numbers  of  figure  17-28. 

*  Number  1  (stratus)  might  vei-y  well  be  a  fog, 
because  fog  and  very  low  stratus  are  similar  (fig.  17- 
29). 

*  Number  2  (nimbostratus)  is  not  very  distinct  in 
the  picture.  Such  a  cloud  is  no  more  distinct  in  reali- 


Figure  17'28.~An  improbable  sky.  69.101 


ty.  It  is  a  low-hanging,  dark,  shapeless  mass  (fig.  17- 
30). 

*  Number  3  (fractocumulus)  and  fractostrafus 
(not  shown)  are  simple,  brokenoff  bits  of  the  basic- 
stratus  and  cumulus  forms  (fig.  17-3  1 ). 


Figure  l7-29.-Stratus.  69.102 
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Figure  17-30.-Nimbostratus.  69.103 


Figure  1 7-3 1  .-Fractocumulus.       69. 104 


Figure  1 7-3  3  .-Altostratus  opacus.       69. 1 06 


*  Number  4  (cumulus  humilis)  and  No.  5  (cumu- 
lus) have  countless  variations  betv/een  them.  Figure 
17-38  pictures  a  cumulus  humilis  cloud. 

*  Number  6  (altocumulus)  and  No.  7  (stratocu- 
mulus)  are  easy  to  recognize  in  real  life.  Figure  11- 
34  shows  an  altocumulus  sky. 

*  Number  8  (altostratus)  is  pictured  in  figure  17- 

32. 

*  Number  9  (cirrostratus)  is  shown  in  figure  17- 

36. 

*  Number  10  (cumulonimbus)  is  not  the  fully 
developed  form  of  this  type,  but  it  is  "on  the  way.'' 
This  cloud  might  become  like  the  one  in  figure  17- 
39.  A  row  of  cumulonimbus  clouds  (defined  anvil 
tops)  along  a  cold  front  is  shown  in  figure  17-43. 

*  Number  1 1  (cirrocumulus)  is  shown  in  figure 
17-37, 


Figure  17-32.-Altostratus.       69.105  Figure  17-34.-Altocumulus.  69.107 
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Figure  17-35. -Cirrus.  69.108 


*  Number  12  (cirrus  uncinus)  and  number  13 
(ciiius  filosus)  appear  in  figure  17-35. 

CLOUD  FAMILIES 

Clouds  may  be  divided  roughly  into  four  families. 
This  grouping  is  on  an  altitude  basis,  with  one  excep- 
tion-family D.  Note  in  the  cloud  form  names  that 
cumulus  and  stratus  are  used  for  clouds  at  all  levels. 

Family  A-high  clouds  (mean  lower  level  20,000 
feet) 

Cirrus 

Cirrocumulus 
Cirrostratus 

Family  B-middle  clouds  (mean  upper  level 
20,000  feet;  mean  lower  level  6500  feet) 

Altocumulus 
Altostratus 

Family  C-low  clouds  (mean  upper  level  6500 
feet) 

Stratus 

Stratocumulus 
Nimbostratus 

Family  D-clouds  with  vertical  development 
(usually  low  clouds,  but  observed  all  the  way  from 
1 600  feet  to  the  upper  levels  of  cirrus) 


CXimulus 
Cumlonimbus 
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It  may  help  you  to  know  that  cumulus  means  ac- 
cumulated; a  cumulus  cloud  is  a  lumpy  cloud. 
Stratus  means  straight  or  flat.  No  lumps  appear  in 
these  clouds.  Note  thai  both  flat  and  lumpy  clouds 
appear  at  all  levels. 

Now  for  an  introduction  to  cloud  recognition, 
starting  with  low-lying  clouds  and  working  upward. 

From  the  surface  of  the  earth,  stratus  clouds  ap- 
pear to  be  gray.  In  fi  gure  17-28,  the  cloud  rests  on 
the  top  of  a  small  island,  which  is  characteristic. 
Often  when  stratus  breaks  apart,  you  see  clear,  blue 
sky  above.  If  there  is  precipitation  from  such  clouds 
(that  is,  if  the  water  droplets  grow  large,  and  heavy 
enough  to  fall),  a  fine  drizzHe  results.  Stratus  may 
settle  and  become  fog,  just  as  fog  may  lift  and 
become  stratus. 

The  nimbostratus  (fig.  17-30)  is  the  well  known 
rain  cloud.  It  is  a  dark,  shapeless  mass  that  brings 
with  it  continuous  precipitation,  heavier  than  driz- 
zle, but  not  torrential-just  a  steady  rain.  If  the 
barometer  rises  and  wind  shifts  while  this  cloud  is 
present,  you  can  expect  clearer  weather  ahead. 

The  stringy,  detached  wisps  of  cloud  that  lie 
under  stratus  or  nimbostratus  are  called  **scud"  or 
'scud  clouds."  Their  official  name  is  fracto  stratus. 
If  they  seem  to  have  some  ''body,"  they  are  referred 
to  as  fractocumulus. 

Of  the  middle-cloud  family,  two  kinds  of  altos- 
tratus are  shown  in  figures  17-32  and  17-33.  Altos- 
tratus clouds  frequently  precede  rain  by  a  few  hours. 

Altocumulus  clouds  (fig.  17-34)  look  like  flat- 
tened globular  masses.  They  usually  are  large  and 
are  grouped  together,  often  so  closely  that  their 
edges  appear  to  touch.  If  these  clouds  are  followed 
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Figure  1 7-37.- ^Mackerel  sky"  cirrocumulus. 
69.110 


by  cirrocumulus  (fig.  17-37),  get  ready  for  a  thun- 
derstorm. 

In  the  high  cloud  family  are  ice-crystal  clouds. 
Certain  types  of  high  (cirrus)  clouds  are  referred  to 
as  **storm  banners"  of  the  wind-swept  regions  of  the 
upper  atmosphere. 

The  cirrus  forms  are  delicate,  threadlike,  and 
silky  in  structure.  The  harmless  kind  appear  as  iso- 
lated, scattered  tufts,  as  thin  lines  drawn  across  the 
sky,  or  as  branching  feathery  patches  ending  in 
hooks.  But  cirrus  clouds  that  €ome  in  long,  parallel 
bands  are  the  first  warning  of  a  severe  storm.  Figure 
17-35  shows  cirrus  of  the  harmless  variety. 

Cirrus  uncinus  is  harmless  when  it  appears  alone. 
But  when  it  comes  along  with  cirrocumulus,  a  storm 
is  probably  brewing. 

When  cirrostratus  appears  no  more  than  a  few 
hours  after  one  of  the  types  of  cirrus,  there's  a  strong 
probability  of  rain  within  the  next  24  hours.  Cirros- 
tratus is  a  thin,  whitish  veil  that  does  not  blur  the 
outline  of  the  sun  or  moon,  but  usually  gives  rise  to  a 
halo.  Figure  1 7-36  shows  this  type  without  the  halo. 

The  fish-scale  appearance  of  cirrocumulus  is  the 
familiar  **mackeral  sky'\  These  clouds  are  not  al- 
ways as  shown  in  figure  17''37.  Sometimes  there  is 
more  regularity  to  their  arrangement,  but  you  always 
see  the  ripples. 

Stratus,  altostratus,  and  cirrostratus  have  almost 
no  vertical  development.  (Vertical  development 
menns  **growing  talF -starting  at  one  level  and  build- 
ing up  to  a  higher  level.)  Stratocumulus,  altocumu- 
lus, and  cirrocumulus,  being  lumpy,  do  have  some 


Figure  1 7-38.-Cumulus.       69. 1 1 1 

vertical  development,  but  they  are  chiefly  recog- 
nized by  the  layerlike  arrangement  of  their  lumps 
lying  more  or  less  horizontally  in  the  sky.  Family  D, 
clouds  with  vertical  development,  which  exist  at  all 
levels,  are  distinguished  by  their  vertical  measure- 
ments. 

In  a  sky  that  is  otherwise  perfectly  clear  and  blue, 
you  may  see  detached  clouds  like  those  in  figure  17- 
38.  These  clouds  are  cumulus  humilis,  the  cumulus 
clouds  of  fair  weather.  Their  undersurfaces  are 
usually  flat;  their  tops  are  somewhat  rounded,  but  ir- 
regular. It  is  not  unusual  to  observe  them  associated 
with  stratocumulus. 

When  you  see  cumulonimbus  in  the  making,  a 
violent  disturbance  is  brewing.  This  type  often  forms 
in  the  lower  levels  of  the  atmosphere  and  towers, 
when  in  full  bloom,  the  level  where  cirrus  clouds  are 
seen.  Figure  17-39  shows  a  characteristic  cumu- 
lonimbMs.  This  clo  .id  is  a  r  eril  to  aviators  because  in- 


Figure  17-39.-Cumulonimbus.       69.1 12 
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side  the  cumulonimbus  the  air  is  in  constant  turmoil. 
When  the  cloud  "opens  up,"  the  storm  is  of  the 
cloudburst  variety.  The  precipitation  may  be  rain, 
snow,  or  sleet.  Thunder  and  lightning  can  almost  al- 
ways be  expected. 

FOG 

Fog  at  sea  is  frequently  formed  through  the 
process  known  as  advection  (moving  forward).  If 
warm  air  that  passed  over  warm  water  moves  to  an 
area  where  the  water  is  colder,  fog  is  likely  to 
develop  in  the  latter  region.  Because  the  tempera- 
ture of  sea  water  is  fairly  uniform  within  a  large  area, 
fog  often  lasts  for  many  days  and  nights  at  sea. 
Should  the  clouds  at  higher  levels  break  up  and  per- 
mit the  sun  to  heat  the  water  noticeably,  the  air- 
borne water  droplets  evaporate,  and  the  fog 
vanishes. 

The  great  fog  banks  of  the  North  Atlantic,  as  well 
as  those  around  the  Aleutians,  demonstrate  what 
can  happen  when  two  adjacent  bodies  of  water  have 
markedly  different  temperatures.  In  the  vicinity  of 
Newfoundland,  warm  air  that  has  passed  over  the 
warm  Gulf  Stream  quickly  turns  to  fog  when  it 
strikes  the  inshore  current  of  very  cold  water  that 
flows  southward  along  the  coastline. 

Off  Alaska,  the  same  situation  prevails  when  the 
air  from  over  the  warm  Japanese  stream  (Kuroshio) 
comes  in  contact  with  the  cold  southward  flowing 
waters  of  the  Bering  Sea  (Oyashio). 

Figure  17^40  gives  you  an  idea  of  the 
mechanisms  of  fog  formation  and  fog  dissipation. 
Along  coastlines  there  are  spe<^ial  conditions. 
Onshore  winds  blow  warm,  moist  air  inland  from  the 
ocean.  The  waters  adjacent  to  the  coast  are  usually 
colder  than  those  farther  offshore.  So,  as  you  can  see 
in  figure  1 7-40,  at  night  an  onshore  wind  lays  down  a 
thick  blanket  of  fog  that  often  extends  some  distance 
inland.  The  fog  hangs  on  until  the  sun  heats  up  the 
land  enough  to  evaporate  the  droplets,  or  until  an 
offshore  wind  drives  the  fog  blanket  away. 

How  can  you  tell  when  a  fog  is  on  the  way,  or  in 
the  process  of  formation?  Remember,  the  difference 
between  the  temperatures  shown  by  the  wet  bulb 
and  the  dry  bulb  of  the  psychrometer,  called  wet- 
bulb  depression,  is  your  fog  indicator. 


Figure  17-40.-How  coastal  (advection)  fog 
forms  and  how  it  is  dissipated  (a)  by  day  when  the 
ground  is  warm,  and  (b)  by  night  when  the  ground  is 
cold.  69.113 


FRONTS 

Fronts  are  the  weather  systems  that  are  popularly 
called  waves.  A  cold  wave  is  actually  a  front,  very 
much  like  the  fronts  in  theaters  of  war.  Along  the 
front,  two  air  masses  of  widely  different  charac- 
teristics fight  a  battle  for  supremacy.  Usually  the 
colder  of  the  two  masses,  being  heavier, 
predominates,  pushing  the  warm  air  ahead  of  it. 


In  general,  fog  forms  when  the  depression  is  4  or 
less.  (When  the  wet-  and  dry-bulb  temperatures  are 
the  same,  ih'^  fog  eventually  turns  into  rain.)  A  con- 
tinuous record  of  the  wet-bulb  depression  serves  as  a 
fairly  reliable  predictor  of  fog. 

O 

^  fr  o  ( 


The  warm  air  that  is  moving  a^ead  of  the  cold 
front  eventually  comes  in  contact  with  air  of  a  lower 
temperature.  Because  the  warm  air  is  not  heavy 
enough  to  push  the  cold  air  out  of  the  way,  it  rides 
up  over  it  (fig.  17-41). 


QUARTERMASTER  3  &  2 


Figure  17-41  .-The  cold  front  part  and  the  warm 
front  part  of  a  frontal  system.       69. 1 1 4 


A  cold  front  or  a  warm  front  may  extend  for  hun« 
dreds  of  miles,  but  the  area  in  which  frontal  weather 
disturbances  take  place  is  usually  a  band  15  to  50 
miles  wide.  The  point  where  the  cold  and  the  warm 
fronts  converge  is  the  center  of  a  low-pressure  area. 
Notice  point  L  in  figure  17-42. 

Figure  17-42  shows  how  a  frontal  system  is 
sketched  on  a  weather  chart.  The  figures  along  the 
isobary  are  millibars  of  pressure.  Compare  the  pres- 
sure of  1008  mb  around  the  low  with  that  of  1014 
mb  within  the  warm  sector. 


Figure  17'42.-A  frontal  system  sketched  on  a 
weather  chart.      69. 1 1 5 

When  a  cold  front  is  coming  your  way,  the  first 
change  you  notice  is  a  rapid  darkening  of  the 
horizon  to  the  west  and  to  the  morth.  (See  fig.  17- 
43.)  Very  soon  the  cloud  ceiling  lowers  and  rain 
begins.  A  fast-moving  cold  front  (can  move  720 
miles  in  a  day);  with  typical  cumulonimbus  clouds 
preceding  it,  brings  sudden  violent  showers;  often  it 
is  a  thunderstorm.  If  the  cold  front  is  not  preceded 


U 

Figure  17-43  .-A  cold  front  seen  from  the  air. 
The  anvil-like  appearance  of  the  clouds  at  the  top  of 
the  picture  is  another  characteristic  of 
cumulonimbus  types.       69. 1 1 6. 


by  cumulonimbus  clouds,  the  rainfall  is  steady, 
somewhat  like  that  from  nimbostratus. 

A  warm  front  is  heralded  by  cirrus  clouds,  fol- 
lowed (in  order)  by  cirrostratus,  then  altostratus. 
Visibility  is  poor  in  advance  of  a  warm  front.  Thun- 
derstorms may  develop  ahead  of  this  front.  The  fron- 
tal line  is  passing  when  a  marked  shift  occurs  in  the 
wind  direction,  and  the  temperature  of  the  at- 
mosphere changes  sharply. 

UNITED  STATES  STORM  WARNING  SIGNALS 

The  combLaations  of  flags  and  pennants,  shown 
in  figure  17-44,  are  hoisted  at  the  Weather  Bureau 
and  other  shore  stations  in  the  United  States  to  in- 
dicate the  presence  or  future  presence  of  unfavora- 
ble winds.  The  meanings  of  the  various  displays  are 
given  below. 

*  Small  craft  warning:  One  red  pennant  dis- 
played by  day  and  a  red  light  over  a  white  light  at 
night  indicate  that  winds  up  to  38  miles  an  hour  (33 
knots)  and/or  sea  conditions  dangerous  to  small 
craft  operations  are  forecast  for  the  area. 

*  Gale  warning:  Two  red  pennants  displayed  by 

day  and  a  white  light  above  a  red  light  at  night  in- 
dicate that  winds  ranging  from  39  to  54  miles  an 
hour  (34  to  48  knots)  are  forecast  for  the  area. 

*  Storm  warning:  A  single  square  red  flag  with  a 
black  center  displayed  during  daytime  and  two  red 
lights  at  night  to  indicate  that  winds  55  miles  an  hour 
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Figure  1 7-44.-Sniall  Craft,  Gale,  Storm  and 
Hurricane  Warnings,  69,117 


(48  knots)  and  above,  no  matter  how  high  the  speed, 
are  forecast  for  the  area.  If  the  winds  are  associated 
with  a  tropical  cyclone  (hurricane^  the  storm 
warnings  display  indicates  that  winds  within  the 
range  55  to  73  miles  an  hour  (48  to  63  knots)  are 
forecast. 


*  Hurricane  warning:  Displayed  only  in  connec- 
tion with  a  tropical  cyclone  (hurricane).  Two  square 
red  flagj;  with  black  centers  displayed  by  day  and  a 
v/hite  light  beiveen  two  red  lights  at  night  indicate 
that  winds  V4  miles  an  hour  (64  knots)  and  above 
are  forecast  for  the  area. 
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CHAPTER  18 


MANEUVERING  BOARD 


As  a  Quartermaster  you  have  already  learned 
that  you  must  keep  a  ship  in  safe  water  and  navigate 
her  from  one  point  to  another  by  using  ail  available 
means^  Up  to  this  point  we  have  primarily  discussed 
only  true  (geographical)  movement,  that  is  the  mo- 
tion of  a  ship  through  the  water  and  over  the  ground. 
The  course  and  speed  of  a  ship  through  the  water 
represents  its  movement  over  the  ground  (disregard- 
ing the  effect  on  the  ship  of  such  variables  as  the 
tide,  current,  and  wind).  This  is  cahed  actual  (geo- 
graphical) movement.  However,  even  actual  move- 
ment is  relative  because  it  is  relative  to  the  earth's 
surface,  which  is  a  moving  body.  All  motion  is  rela- 
tive to  some  reference  and  it  is  very  important  when 
discussing  motion  to  clearly  define  the  reference 
point  used. 

i  RELATIVE  MOTION 

Relative  motion  is  defined  as  the  apparent  move- 
ment that  takf  s  place  between  two  objects  when  one 
or  both  are  moving  independently. 

For  a  practical  application  of  relative  motion  at 
work,  think  of  it  this  way:  (1 )  As  you  stroll  along  a 
sidewalk,  an  understanding  of  relative  motion 
preventis  you  from  colliding  with  other  pedestrians; 
(2)  when  you  are  iiriving  an  automobile,  a  com- 
prehension of  relative  motion  prevents  you  from 
running  into  other  cars;  and  (3)  as  you  play  ball,  this 
knowledge  enables  you  to  determine  at  which  point 
to  intercept  the  ball  in  order  to  catch  it.  * 

Let  us  consider  a  few  examples  of  relative  mo- 
tion in  everyday  life.  These  examples  are  included  to 
explain  why  relative  motion  is  defined  as  apparent 
movement. 

1 .  Driving  along  a  street  in  a  car,  you  notice  a 
lamppost  on  the  right-hand  curb  in  the  next  block. 
As  you  approach  that  point,  the  lamppost  changes 
bearing  very  slowly  to  the  right.  Upon  drawing 
nearer,  the  motion  to  the  right  tends  to  increase  until 
you  are  even  with  the  lamppost,  when  the  lamppost 
disppears  behind  your  line  of  vision.  The  lamppost 
actually  remained  stationary,  but  in  relation  to  your 
movement,  it  appeared  to  have  motion  to  the  right. 


The  foregoing  is  an  example  of  relative  movement 
with  only  one  object  moving. 

2,  Now,  let  us  focus  on  two  moving  objects  under 
circumstances  similar  to  the  preceding  example.  As- 
sume that  you  are  driving  down  the  same  street  in 
the  same  automobile.  But,  instead  of  the  lamppost 
on  the  curb,  you  see  a  person  walking  along  the  side- 
walk in  the  same  direction  that  you  are  headed.  As 
you  drive  along,  the  pedestrian  changes  bearing  very 
slowly  to  the  right.  As  you  continue,  this  motion  to 
the  right  increases  until  the  person  moves  far  enough 
to  the  right  and  behind  your  line  of  vision.  The 
RELATIVE  MOTION  of  the  person  walking  was  op- 
posite to  your  direction  of  movement  because  of 
your  greater  speed,  the  TRUE  direction  of  motion  of 
the  person  walking  was  the  same  as  yours. 

3.  The  concept  of  relative  movement  is  illus- 
trated in  figure  18-1  in  which  two  ships  leave  the 
same  anchorage,  one  sailing  north  and  the  other  sail- 
ing east.  If  each  ship  makes  20  knots,  each  will  travel 
5  nautical  miles  in  the  first  15  minutes.  At  that  time, 
the  ships  will  be  approximately  7  miles  apart.  The 
ship  sailing  east  will  now  be  southeast  of  the  other 
ship.  The  movement  that  has  taken  place  between 
them-  leaving  the  same  spot  and  being  approximate- 
ly 7  miles  apart  after  15  minutes-is  different  from 
the  geographical  movement  of  either  ship.  It  is  the 
result  of  both  their  geographical  movements  mea- 
sured relative  to  the  other. 

If  both  ships  follow  their  respective  routes  for 
another  15  minutes,  each  will  have  travelled  10  nau- 
tical miles  from  the  starting  point  and  they  will  be 
separated  by  approximately  14  miles.  After  45 
minutes,  they  will  be  separated  by  approximately  21 
miles,  although  each  will  have  sailed  only  15  miles. 
Each  ship,  so  far  as  the  other  is  concerned,  is  moving 
about  7  miles  farther  every  16  minutes,  but  always 
on  the  same  relative  bearing.  Thus,  in  addition  to  the 
motion  of  the  individual  ships-one  to  the  north  and 
the  other  to  the  east-there  is  also  a  motion  existing 
between  the  two  in  a  southeast-northwest  direction. 
This  motion  is  the  relative  movement  between  them. 
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Figure  18- 1. -Relative  movement.  58.89 


RELATIVE  PLOT 

A  relative  plot  is  a  drawing  to  scale  showing  the 
position  of  one  moving  object  relative  to  other  ob- 
jects. Since  we  are  interested  in  the  movement  of 
one  ship  relative  to  another,  we  can  represent  rela- 
tive motion  directly  if  we  select  one  ship  as  the 
reference  ship  and  plot  the  other  ship's  position  by 
using  bearing  and  distance  from  the  reference  ship 
at  set  time  intervals.  These  plots  are  termed  relative 
positions. 

The  fixed  ship,  termed  reference  ship,  is  placed 
at  the  center  of  the  diagram  and  is  normally  labeled 
R.  Because  plotters  are  interested  chiefly  in  the  posi- 
tion of  other  ships  with  respect  to  own  ship,  it  is 


often  preferable  to  designate  ov/n  ship  as  reference 
ship.  If  in  formation,  however,  and  maneuvering 
with  respect  to  the  guide  ship,  the  guide  should  be 
designated  as  reference  ship.  It  follows  that  any  ship 
except  a  reference  ship  is  shown  in  a  different  posi- 
tion on  the  plot. 

Figure  18-2  shows  ship  A  proceeding  on  course 
000**  at  a  speed  of  1 5  knots,  while  ship  B  is  on  course 
026.5**  at  speed  22  knots.  When  ship  A  is  at  Ai,  ship 
B  is  at  Bi;  when  ship  A  is  at  A^^,  .hip  B  is  at  B^  and  so 
on.  The  full  lines  represent  navigational  plots  of 
these  two  ships.  Their  bearing  and  distance  at  any 
time  can  be  determined  directly  by  measurement 

In  figure  18-3  various  positions  shown  in  figure 
18-2  are  presented  on  a  plan  position  indicator 
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Figure  1 8-2.-Reljative  movement  on  a 
navigational  plot.  58.91 


ERIC 


(PPI)  scope  for  each  ship.  Note  that  they  form  a 
straight  line.  It  can  be  seen  that  although  ship  B  is 
actually  on  course  026.5^  her  movement  relative  to 
ship  A  is  in  the  direction  062**.  Similarly,  the 
direction  of  relative  movement  of  ship  A  with 
respect  to  ship  B  is  the  reciprocal  of  this  direction, 
or  242^  although  ship  A  is  actually  on  course  000^ 

The  PPI  scope  permits  visualization  of  relative 
movements,  inasmuch  as  all  positions  of  the  target 
ship  on  the  scope  are  relative  to  own  ship.  Hence, 
motion  observed  on  the  PPI  scope  is  relative  move- 
ment. True  motion  is  seen  on  a  PPI  scope  only  when 
own  ship  is  stationary. 

Figure  18-4  illustrates  the  relative  plot  that 
would  be  produced  by  the  situation  in  figure  18-2, 


with  ship  A  as  reference  ship  (R)  and  ship  B  as 
maneuvering  ship  (M). 

MANEUVERING  BOARD 

The  maneuvering  board  (MB),  (figure  18-5),  has 
been  designed  specifically  for  solving  problems  in- 
volving relative  movement  between  ships  underway. 
The  maneuvering  board  is  a  drawing  to  scale  show- 
ing the  position  of  one  moving  object  relative  to 
other  moving  objects.  The  center  of  the  maneuver- 
ing board  is  the  reference  ship  from  which  the  posi- 
tions of  other  ships  are  plotted.  It  is  labeled  with  the 
capital  letter  R. 

Maneuvering  boards  are  printed  with  radial 
straight  lines  (to  aid  in  plotting  bearings  and  cour- 
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a's  ppi  scope 


b's  ppi  scope 


Figure  1 8-3.-Relative  movement  on  a  radar  PPI 
scope.  58.92 

ses)  and  concentric  circles  (to  aid  in  plotting 
distance  and  speeds). 

The  maneuvering  board  has  two  sets  of  bearings 
printed  along  its  outer  circle.  The  outer  numbers 
represent  true  bearings,  and  the  inner  set  of  numbers 
is  printed  as  an  aid  in  finding  reciprocal  bearings 
quickly.  Notice  in  figure  18-5  that  there  are  10  cir- 
cles. These  circles  represent  units  of  distance,  and 
may  be  used  to  form  a  scale. 

Ratio  scales  are  provided  on  the  left  and  right 
sides  of  the  maneuvering  board  (figure  18-5)  for 
convenience  in  adopting  a  suitable  reduction  for 
quantities  pertaining  to  the  problem  at  hand. 


Figure  1 8-4.-Elements  of  a  relative  plot. 
58,90(74) 

Numerical  spacing  on  each  scale  is  proportionate 
to  that  of  the  circle  in  the  plotting  area.  When  select- 
ing one  of  these  scales,  the  distance  of  each  circle 
must  be  amplified  accordingly.  For  example,  when 
using  a  1:1  scale  (circle  spacing  in  plotting  area) 
with  each  circle  representing  1000  yards,  the  5  cir- 
cle represents  5000  yards.  If  the  2: 1  scale  is  used,  the 
5  circle  would  represent  10,000  yards  (5000  x  2). 

Ordinarily,  the  distance  between  circles  on  the 
maneuvering  board  represents  from  1000  to  5000 
yards  in  the  relative  plot,  and  1  to  5  knots  in  the  vec- 
tor diagram,  (discussed  later).  Any  scale  may  be 
selected  if  it  is  adequate  and  convenient  to  include 
all  required  ranges  and  speeds  within  the  10  concen- 
tric circles  on  the  board. 

Deciding  the  correct  range  scale  to  use  is  com- 
paratively easy.  There  are  5  different  scales,  so  the 
maximum  range  for  these  scales  would  be  10  (units 
of  distance  for  the  1 : 1 ),  20  (units  of  distance  for  the 
2:1 ),  and  so  on.  Thus  if  range  to  a  contact  is  14,000 
yards,  the  2:1  scale  can  be  used,  because  this  range 
falls  between  10,000  and  20,000  yards.  The  accom- 
panying table  is  designed  to  assist  in  selecting  range 
scale.  If  range  is- 


^rom  To  Use  Scale 

0  yards  10,000  yards  1  :  1 

10,000  yards  10,000  yards  2  :  1 

20,000  yards  30,000  yards  3  :  1 

30,000  yards  40,000  yards  4  :  1 

40,000  yards  50,000  yards  5  :  1 


PLOTTING  OWN  SHIP  IN  CENTER  OF  MANEUV- 
ERING BOARD,  (MB) 
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Figure  18-5  .-Maneuvering  board. 
36.65(58)8 
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PLOTTING  OWN  SHIP  !N  CENTER  OF 
MANEUVERING  BOARD  (MB) 

With  present  day  accurate  PPI  repeaters  and 
precise  radars,  a  direct  system  of  correi^tion 
between  the  picture  on  the  radar  repeater  and  the 
relative  plot  on  the  MB  is  easily  accomplished  by  al- 
ways placing  own  ship  in  the  center  of  the  ruaneu- 
vering  board.  Since  own  ship  is  always  the  center  of 
the  radarscope  on  a  PPI,  the  PPI  can  be  use<i  as  a 
maneuvering  board,  and  rapid  and  fairly  accurate 
maneuvering  solutions  can  be  worked  directly  on 

the  face  of  the  PPI.  When  precise  solutions  are 
desired,  the  maneuvering  board  must  be  used. 

Several  advantages  accrue  from  placing  o\^n  ship 
in  the  center  of  the  MB.  The  most  important  benefits 
are  that  (1)  the  entire  plot  on  the  maneuvering 
board  can  be  seen  without  conversion  on  the  ppl, 
and  (2)  range  and  bearing  of  contacts  can  be  plotted 
directly.  Another  advantage  is  that  the  relative  pic- 
ture drawn  on  the  MB  can  be  seen  developing  on  the 
PPI,  so  that  any  error  in  plotting  becomes  irn- 
mediately  apparent  as  stated  earlier  in  this  chapter. 

Because  plotters  are  interested  chiefly  the 
position  of  other  ships  with  respect  to  own  shiP>  it  is 
often  preferable  to  designate  own  ship  as  reference 
ship.  If  in  formation,  however,  and  maneuvering 
with  respect  to  the  guide  ship,  the  guide  should  be 
designated  as  reference  ship.  It  follows  that  any  ship 
except  a  reference  ship  is  shown  in  a  different  Posi- 
tion on  the  plot. 

Positions  of  objects  (targets  or  contacts)  in  a 
relative  plot  on  a  maneuvering  board  are  designated 
by  the  capital  letter  M  (for  maneuvering  shiP)  ac- 
companied usually  by  a  time.  Relative  plots  are 
determined  by  the  bearing  in  degrees,  usually  true, 
and  measured  in  yards  from  own  ship,  or.  froni  the 
center  of  the  maneuvering  board  ( R). 

The  fir.^t  range  and  bearing  of  the  maneuvering 
ship  is  plotted  and  is  labelled  Mi  and  the  next  posi- 
tion (range  and  bearing)  is  plotted  and  labell^^^  M2' 
If  more  than  two  positions  of  the  maneuvering  ship 
are  plotted,  they  are  labelled  M3,  M4,  M5,  etc  Rela- 
tive to  the  reference  ship  (R),  the  plots  from  to 
M2,  etc.  show  the  movement  of  the  maneuvering 
ship  (relative  movement). 

The  direction  of  the  line  joining  the  plots  from 
Ml  to  M2,  etc.  represents  the  direction  in  which  the 
maneuvering  ship  (target),  is  moving  with  respect  to 
the  reference  ship  (R).  This  direction  is  call^^  the 
Direction  of  Relative  Movement  (DRM)  and  is  ex- 
pressed as  a  true  bearing.  (See  figure  18-6.)  Re- 
member this  is  not  a  true  movement  but,  it  is  the 
relative  movement  which  is  the  result  of  the 


reference  ship's  course  and  speed  and  the  maneu- 
vering ship's  course  and  speed  which  makes  the 
maneuvering  ship  travel  down  the  DRM  line 

The  distance  between  the  positions  of  Mi  to  M2, 
measured  to  the  same  scale  used  to  plot  Mj  and  M2  is 
the  distance  the  maneuvering  ship  (M),  traveled 
with  respect  to  the  reference  ship  (R).  This  is  called 
relative  distance  and  is  labelled  (MRM),  Measure- 
ment of  /Relative  Movement.  (See  figure  18-6.) 
Again,  remember  this  is  not  a  true  distance  but,  it  is 
the  relative  distance  which  is  the  result  of  the  • 
reference  ship's  course  and  speed  and  the  maneu- 
vering ship's  course  and  speed  which  makes  the 
maneuvering  ship  travel  down  the  DRM  line. 

Relative  distance  then  is  the  measurement  of  the 
distance,  to  scale,  between  Mi,  and  M2,  etc.  It  is  im- 
portant to  remember  that  you  must  use  the  same 
scale  used  to  plot  Mi,  M2,  etc.  for  this  measurement. 
When  this  measurement  is  made  and  its  value  deter- 
mined (in  miles  or  yards)  if  we  introduce  the  ele- 
ment of  time  between  these  plots  (Mi  to  M2,  etc.), 
we  can  determine  the  5peed  of  /Relative  Movement 
(SRM).  Speed  of  relative  movement  is  the  speed  at 
which  the  contact  is  moving  relative  to  the  reference 
ship.  The  SRM  is  determined  by  using  the  MRM  for 
the  period  of  time  elapsed  between  the  plots  (Mi  to 
M2>  eVc).  In  order  to  solve  for  SRM  the  nomogram 
at  the  bottom  of  the  maneuvering  board  affords  a 
ready  means  of  interconverting  time,  speed,  and 
distance,  and  solving  graphically  for  any  one  of  these 
quantities  when  the  other  two  are  known. 

Figure  18-6  illustrates  time-speed-distance 
scales.  The  top  line  is  the  time  line  or  logarithmic 
scale  in  minutes;  the  middle  one  is  the  distance 
scale.  Numbers  on  top  of  the  distance  scale  give 
distance  in  yards;  those  below,  distance  in  miles,  The 
bottom  line  is  the  speed  scale  in  knots. 

The  words  "relative"  or  "actual,"  used  with 
speed  and  distance  scales,  are  included  only  to  in- 
form the  plotter  that  both  relative  and  actual 
problems  may  be  solved,  When  relative  distance  is 
used,  the  corresponding  speed  must  be  relative. 

Time-speed-distance  scales  are  based  on  the  for- 
mula: Distance  =  speed  x  time.  These  scales  are  so 
arranged  that  by  marking  off  any  two  known  values 
in  this  formula,  and  laying  a  straightedge  through  the 
points  so  marked,  the  correct  value  of  the  third 
quantity  is  the  point  of  intersection  on  the  third 
scale. 

It  was  observed  (in  figure  18-6)  that  the  contact 
traveled  7000  yards  in  8  minutes.  What  is  the  con- 
tacts SRM?  On  the  time  scale  locate  8  minutes  and 
on  the  distance  scale  locate  7000  yards.  Draw  a 
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Figure  1 8-6.-Direction  and  distance  of  relative 
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straight  line  through  these  two  points  and  extend  it 
across  the  speed  scale.  The  line  will  cross  the  speed 
scale  at  26.5  knots,  this  is  the  SRM. 

3-MINUTE  RULE 

Another  shortcut  in  determining  speed  or 
distance  travefcd  is  the  method  known  i^- 
minute  rule.  It  is  simple  method  of  solving  i 
tive  speed,  without  having  to  use  the  logarithmic 
scales.  The  rule  is  based  on  the  number  of  yards  the 
contact  travels  in  3  minutes.  Explanation  of  the  3- 
minute  rule  follows. 

1.  One  knot  equals  1  nautical  mile  per  hour. 

2.  One  knot  equals  2000  yards  per  60  minutes. 

3.  If  1  knot  equals  2000  yards  per  60  minutes, 

then  reducing  the  distance  traveled  in  3 
minutes,  it  is  found  that  a  ship  covers  a 
distance  of  100  yards. 


Figure  1  8-7.-Vector  diagram.       36.65(58  )A 


g^or  2000  =  100  yards. 


4.  Therefore,  for  every  3  minutes  of  travel,  each 
knot  of  speed  represents  a  distance  of  100 
yards.  Thus,  if  a  ship  travels  1 200  yards  in  3 
minutes,  its  spefed  is  12  knots.  (Point  off  or 
drop  the  2  places  from  the  right  side  of  the 
number. being  divided.) 

To  summarize  the  3-minute  rule:  The  number  of 
hundreds  of  yards  traveled  by  a  ship  in  3  minutes  is 
the  speed  of  that  ship  in  knots. 

VECTOR  DIAGRAM 

Thus  far  we  have  concerned  ourselves  with  only 
the  relative  plot,  i.e:  DRM,  SRM,  MRM,  and  CPA. 
We  have  not  mentioned  the  true  course  and  speed  of 
the  coiitacts  involved,  which  at  the  beginning  of  this 
discussion  we  found  was  a  direct  cause  of  the  effect 
known  as  relative  motion.  To  determine  the  true 
course  and  speed  of  a  contact  we  must  develop  a. 
vector  diagram. 

A  vector  is  a  straight  line  representing  direction 
of  movement  and  speed  of  movement.  Direction 
(course)  is  indicated  by  drawing  the  line  from  the 
center  of  the  maneuvering  board  toward  the 
direction  indicated  on  the  outer  bearing  circle.  (See 
figure  18-7).  Speed  is  indicated  by  the  length  of  the 
vector  drawn  to  scale. 


A  vector  diagram  frequently  referred  to  as  a 
speed  triangle,  is  illustrated  in  figure  18-7.  This  dia- 
gram is  made  up  of  six  factors: 

1.  Course  of  reference  ship-<lirection  from  e  to 

r:  e  ►  r 

2.  Speed  of  reference  ship-distance  from  e  to  r: 


3.  Direction  of  relative  movement  (DRM)  of 

maneuvering  ship  with  respect  to  reference 
ship-direction  from  r  to  m:  r         $  m 

4.  Speed  of  relative  movement  (SRM)  of 
maneuvering  ship  with  respect  to  reference 
ship-distance  from  r  to  m:  r  ■ .       »  m 

5.  Course  of  meaneuvering  shiphKlirection  from 

e  to  m:  e  »  m 

6.  Speed  of  maneuvering  ship-distance  from  e 

to  m:  e  ^  m 

The  small  letter  "e"  is  always  at  the  center  of  the 
maneuvering  board;  small  letter  "r"  is  used  at  the  ar- 
rowhead of  the  speed  vector  for  own  ship;  and  small 
letter  **m"  is  used  at  the  arrowhead  of  the  speed  vec- 
tor of  the  other  ship. 

With  e  always  at  the  center,  maneuvering  ship's 
course  and  speed  and  own  course  and  speed  have 
the  same  point  of  origin  at  the  center.  The  line 
drawn  from  the  head  of  own  speed  vector  r  to  the 
head  of  the  maneuvering  ship's  speed  vector  m  al- 
ways is  the  direction  of  relative  movement  (SRM). 
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Figure  1 8-8.-Complete  relative  movement  plot. 
36.65(58)A 


The  direction  of  relative  movement  will  always  go 
from  r  to  /n,  (see  figure  18-8),  and  the  arrowhead  is 
always  placed  at  m.  The  speed  scale  used  in  the  vec* 
tor  diagram  must  be  common  to  all  vectors. 

As  can  be  seen,  each  line  (or  vector)  represents 
both  direction  (course)  and  speed.  The  diagram 
must  be  labeled  properly  for  correct  interpretatioiK 

MANEUVERING  BOARD  TECHNIQUE 

Basically,  the  solution  of  all  maneuvering  board 
problems  is  the  same.  The  relative  plots  must  be 
connected,  giving  the  Mi  -  M2  -  Mjline,  which  is  the 
DRM.  Then  the  vector  diagram  must  be  completed. 
Once  it  is  completed,  the  problem  must  be  solved 
and  the  desked  course,  speed,  etc.,  can  be  picked 
from  the  vector  diagram.  Four  of  the  six  values  of  a 
vector  diagram  (and  time  involved)  must  be  known 
before  any  j;olution  can  be  obtained.  Depending  on 
information  given,  a  vector  diagram  may  be 
completed  by  three  methods.  These  three  basic 
types  of  solution  are  ( 1 )  speed  of  maneuvering  ship 
given,  (2)  course  of  maneuvering  ship  given,  and  (3) 
time  to  be  on  station  given. 

in  addition  to  basic  problems  that  follow,  plotters 
should  know  how  to  set  up  a  maneuvering  board  to 
indicate  a  tactical  organization  and  disposition  of 
own  force.  This  information  can  be  obtained  from 
ATP  1,  Volume  I. 


Du lion's  Navigation  and  Piloting  and  ihe  Maneu- 
vering Board  Manual  (H.O.  Pub.  217)  serve  as  excel- 
lent references  for  information  on  uses  of  the 
maneuvering  board  not  covered  in  this  chapter. 

MANEUVERING  BOARD  HINTS 

The  Tollowing  guidelines  are  offered  in  working 
m;  .icuvering  board  problems. 

1.  Read  the  problem  carefully  and  understand  it 

before  proceeding  with  the  solution.  Check 
all  numbers. 

2.  Determine  largest  scale  posiiible,  both  for 

speed  and  distance,  and  keep  same  scale 
throughout  ^problem.  Different  scales  may 
be  used,  however  for  relative  plot  and  vec- 
tor diagram. 

3.  Avoid  using  reciprocals.  This  is  particularly 

true  when  determining  DRM  if  your  ship  is 
maneuvering  on  another  ship. 

4.  Measure  carefully.  It  is  easy  to  pick  off  the 

wrong  circle,  or  make  an  error  of  10°  in  a 
direction.  Read  the  plotted  answers  accu- 
rately. 

5.  Plot  only  true  bearings.  Convert  relative  to 

true  before  plotting. 

6.  Label  all  points  and  put  arrowheads  on  all 

lines. 

7.  Remember  that  relative  speed  is  from  r  to  m, 

relative  movement  from  M,  to  M2. 

8.  Actual  speed  vectors  always  originate  at  the 

center  of  the  board. 

9.  In  actual  problems,  at  least  three  plots  are 

needed  on  a  contact  for  accurate  solutions. 

10.  Work  a  problem  one  step  at  a  time. 

11.  Be  methodical,  be  careful,  and  practice 
diligently. 

CLOSEST  POINT  OF  APPROACH 

The  closest  point  of  approach  (CPA)  of  a  con- 
tact to  the  reference  ship  is  the  shortest  distance 
between  the  extended  relative  movement  line  and 
the  center  of  the  maneuvering  board  and  must  be  a 
line  perpendicular  to  the  relative  movement  line. 
The  direction  of  this  line  from  the  center  of  the 
maneuvering  board  to  th.^  outer  bearing  circle  is  also 
true  bearing  of  CPA. 

Two  methods  are  used  to  find  the  bearing  of 
CPA.  The  first  method  is  to  add  90°  to  or  subtract 
90°  from  DRM.  The  plotter  should  be  able  to  tell  by 
inspection  whether  to  add  or  subtract.  In  this  exam- 
ple, he  must  add.  Hence,  at  CPA,  contact  will  bear 
170°(080°-f-90°=170°). 
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A  second  way  to  find  the  bearing  of  contact  at 
CPA  is  to  use  a  right  angle  triangle.  Lay  one  side  of 
the  right  angle  along  the  relative  movement  line 
(RML),  move  the  triangle  along  the  RML  until  the 
other  side  passes  through  the  center  of  the  board. 
Draw  a  line  across  the  relative  movement  line.  Lay 
the  parallel  rulers  along  this  line  and  the  center  of 
the  board.  Read  the  bearing  on  the  bearing  circle. 

To  find  the  range  of  CPA,  use  dividers  to  mea- 
sure the  distance  on  the  proper  ratio  scale  at  the  side 
of  the  board.  In  our  example,  the  range  is  7200 
yards. 

At  times  it  helps  to  know  what  the  relative  bear- 
ing of  CPA  will  be.  To  find  relative  bearing,  subtract 
own  ship's  heading  from  the  true  bearing.  Suppose 
that  own  ship's  course  is  340^  Obviously,  one  can- 
not subtract  340  from  170,  but  if  360''  is  added  to 
the  true  bearing,  the  subtraction  can  be  accom- 
plished with  no  trouble.  Thus,  1 70*^+3 60*^=5 30°  and 
530^-340''=  1 90°=  relative  bearing  of  CPA. 

We  now  know  four  of  the  CPA  items,  but  we  still 
must  know  speed  of  relative  movement  (SRM)  and 
time  of  CPA.  To  find  SRM,  measure  the  distance 
between  Mi  and  M2  on  the  proper  scale.  This  mea- 
surement is  the  distance  traveled  in  10  minutes. 
Mark  those  quantities  on  the  nomogram  at  the  bot- 
tom of  the  maneuvering  board  and  find  speed  (ex- 
plained earlier).  Relative  speed  is  13.5  knots. 

To  find  time  of  CPA,  measure  the  distance  from 
M2  to  CPA.  With  this  quantity  and  relative  speed, 
again  go  to  the  nomogram.  Required  information  is 
the  time  required  for  the  contact  to  get  to  CPA.  Add 
this  time  (27  minutes)  to  the  time  at  which  the  con- 
tact was  at  M2.  Time  of  CPA  is  0607. 

Suppose  that  at  0530  CIC  reports  a  contact 
bearing  236°  at  18,000  yards.  Ten  minutes  later  the 
contact  bears  229°  at  14,000  yards.  The  plotter  will 
want  to  figure  the  following  data: 

1.  Direction  of  relative  movement  (DRM)  of 

contact  with  respect  to  own  ship. 

2.  True  bearing  of  contact  when  it  reaches 

minimum  range. 

3.  Minimum  range  to  contact  (range  to  CPA). 

4.  Relative  bearing  of  contact  when  it  reaches 

CPA. 

5.  Speed  of  relative  movement  (SRM)  of  con- 

tact with  respect  to  own  ship. 

6.  Time  at  which  contact  will  reach  CPA. 

First,  plot  the  Mi  and  M2  positions  of  the  contact. 
Mark  on  the  bearing  circle  the  first  bearing  (236°) 
and  lay  parallel  rulers  on  that  mark  and  the  center  of 
the  board.  For  the  range,  select  the  largest  scale 
practicable.  Because  of  the  range  (18,000  yards)  a 
2:1  scale  seems  most  logical.  Place  a  dot  where  the 


bearing  line  crosses  the  9  ring  (fig.  18-10).  This  dot 
is  the  Ml  position.  Plot  the  M2  position  in  the  same 
manner.  Draw  a  line  between  the  Mi  and  posi- 
tions, and  extend  the  line  past  the  center  of  the 
board  as  shown.  To  find  direction  of  relative  move- 
ment (DRM),  lay  parallel  rulers  along  the  relative 
movement  line  (Mj  to  M2),  walk  them  to  the  center 
of  the  board,  and  draw  a  short  line  through  the  bear- 
ing circle.  The  DRM  (or  relative  course)  is  080. 

NEW  CPA 

The  problems  just  solved  show  that  there  is 
nothing  to  worry  about  from  the  other  ship  so  long 
as  both  ships  continue  on  their  present  courses  and 
speeds,  but  what  happens  if  one  ship  changes  course 
or  speed? 

Naturally,  if  the  contact  makes  a  change,  the 
plotter  must  work  out  an  entirely  new  problem. 

If  own  ship  is  going  to  change  course  and/or 
speed,  however,  it  makes  sense  to  determine  a  new 
CPA  before  the  change.  This  procedure  may 
prevent  putting  own  ship  into  possible  danger.  A 
new  CPA  can  be  found  by  using  a  vector  diagram  to 
solve  for  a  new  relative  movement  and  relating  the 
new  rm  to  the  old  problem. 

Suppose  that  own  ship  is  a  DD,  scheduled  to 
rendezvous  with  a  CVA,  and  that  the  night  order 
book  contains  an  order  to  change  course  to  270°  and 
speed  to  10  knots  at  0600. 

In  actual  practice  this  problem  would  be  worked 
out  on  the  same  board  as  the  old  one,  but  to  avoid 
confusion,  a  new  board  is  used  in  our  example.  (See 
fig.  18-10.)  Needed  information:  the  old  relative 
movement  line  and  contact's  true  course  and  speed 
vector  em. 

First,  determine  contact's  0600  position  on  the 
old  relative  movement  line.  (Remember  that  relative 
movement  was  computed  on  the  2:1  scale.)  Contact 
was  at  M2  at  0540.  Therefore,  go  to  the  nomogram 
with  relative  speed  (13.5  knots)  and  time  (20 
minutes).  Mark  this  distance  (9000  yards)  from  M2 
and  label  the  position  0600. 

Draw  in  the  new  own  ship's  vector  270^  at  10 
knots.  (This  vector  was  on  the  5:1  scale.)  Label  own 
ship's  vector  er.  Complete  the  triangle  for  the  new 
relative  movement  rm.  Walk  the  rulers  to  the  center 
of  the  circle  and  draw  a  line  across  the  bearing  circle 
to  find  the  new  DRM,  038^  Walk  the  rulers  down  to 
the  0600  position  and  draw  a  line  past  the  center  of 
the  circle  in  the  new  direction  of  relative  movement. 
The  new  DRM  plus  90°  equals  true  bearing  of  the 
new  CPA,  128°. 
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Table  1 8- 1  .-Steps  in  solving  Course  and  Speed 
Probkm.  69.150 

To  illustrate  these  solutions,  a  sam'p'e 
problem  is  given  and  its  solution  shovm,  step 
by  step,  in  table  18 -land  figure  18-9, 


Own  ship  is  on  course  230°  T,  speed  15 
knots.     At  0914,  radar  picks  up  a  contact  at 
200°  T,  18,000  yards.     The  contact,  designated 
Skunk  Bravo,  bears  207°  T,  15,800  yards  at 
0917.    The  OOD  requests  course  and  ^peed  of 
Skunk  Bravo.     Check  eacti  procedural  step 
against  the  solution  in  figure  18-9, 


Step 

Procedure 

Reason 

1 

Choose  scale  of  1 
unit  =  3  knots  for 
vector  diagram. 

Three  is  an  even 
multiple  of  15  and 
it  permits  accu- 
rate measurement. 

2 

DrjiW  er  on  230° 

S    iir»Tt*c     in  lar»fTt*n 
J    UmLUs     i-Il  IcIlgUli* 

Line  er  represents 

qVh  1  n  '  q   nwn    pnii  T"^  p 

and  speed  which  is 
230°  at  15  knots 
(15  ■^  3  =  5  on  3:  1 
scale) , 

3 

For  relative  plot 
choose  scale  of  1 
unit  =  2000  yards 

Select  the  largest 
scale  possible  for 
accuracy. 

4 

Plot  Ml  at  bearing 
200°,  9  units 
from  e.  Label 
with  time. 

At  0914  contact  was 
at  200°,  T  18,000 
yards. 

5 

Plot  M2  at  bearing 
207°,  7.9  units 
from  e. 

Position  of  skunk 
at  09i;, 

6 

Draw  a  line  from 
Mx  to  M2, 

Line  Mi  -  M2  repre- 
sents direction  of 
relative  movement. 

7 

Transfer  Mi  -  M2 
line  to  center  of 
the  board  with 
parallel  rulers 
and  read  off 
DRM  on  compass 
rose. 

Direction  of  rela- 
tive movement  is 
the  direction  of  r 
to  m,  340°. 

Step 


10 


11 


12 


13 


14 


Procedure 


Draw  a  1 ine  from  r 
parallel  to  and  in 
the  same  direc- 


tion as  Ml 


Mn 


With  dividers 
measure  line 
Ml  -  M2  and  ap- 
ply to  2:1  scale, 
(1.5  units  X 
2000  yards  = 
3000  yards) . 


Speed  of  relative 
movement  (SRM) 
is  30  knots. 


Lay  off  30  knots  on 
line  rra,  using 
the  3: 1  scale. 


Draw  em. 


Course  of  em  is 
310°. 


Measure  length  of 
em  on  3: 1  scale, 
28,5  knots. 


Reason 


Line  from  r  to  m 
is  also  the  direc- 
tion of  relative 
mot  ion, so  that  line 
rm  is  parallel  to 
line  Ml  -  M2. 


Distance  is  neces- 
sary to  calculate 
speed . 


Using  nomograms  at 
bottom,  plot  3  on 
time  scale  and 
3000  on  distance 
scale.  Connect 
these  dots  with 
line  i^nd  extend 
1 ine  to  speed 
scale. 


Length  of  rm  repre- 
sents speed  of 

■  relative  movement 
(3: 1  scale  was 
selected  in  step  1). 


Point  m  is  deter- 
mined where  the 
spread  of  dividers 
(denoting  relative 
speed)  falls. 


Direction  of  em  is 
contact's  course. 


Length  of  em  is 
contact ' s  speed. 
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Figure  1 8-9. -Use  of  vector  diagram  m  soi  ;g  a 
course  and  speed  problem.  36.65(69F 
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Figure  18-10.-SoIvingfor  anewCPA. 
36.65(58)D 


Meais^e  the  distance  between  the  0600  position 
and  th«  ossw  CPA.  From  the  nomogram,  find  the 
time  required  to  traverse  that  distance  (08  minutes). 
New  time  of  CPA  is  0608,  at  distance  3200  yards. 


CHANGE  OF  STATION 

A  common  use  of  the  maneuvering  board  is  to 
determine  course  and  speed  to  proceed  to  a  new  sta- 
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G>v«n  iny  two  corrtfooixtini  qutntrtm.  so^e 
loi  thvd  by  UyinB  rule  throu|h  punta  on  piop- 
cr  tcmiii  tnd  raad  interMction  on  third  icti*. 


Figure  18- i  1. -Problem  1.  (Course  and  speed 
desired  for  a  maneuver.)  36.65(69)8 


tion.  To  illustrate  this  use,  a  few  change  of  station 
problems  follow. 

♦  Problem  1  (fig.  18-11),  (Course  and  speed  desired 
for  a  maneuver.) 


Problem  1  is  designed  to  show  a  maneuvering 
board  solution  in  determining  the  required  course 
and  speed  for  a  maneuver. 

Situation:  The  guide  is  on  course  050T,  speed 
14  knots.  The  guide  bears  140T.  range  7000  yards. 
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Take  station  bearing  211  T,  range  ^000  yards  fixMii 
the  guide. 
Required: 

a.  DRM. 

b.  SRM. 

c.  CPA, 

d.  Own  ship's  course  to  station  at  20  knots. 

e.  Own  ship's  course  to  station  at  15  knots. 

f.  Own  ship's  speed  if  course  120^T  is  steered 

g.  Minimum  speed  to  complete  maneuver. 

h.  Own  ship's  course  at  minimum  speed. 

Solution  (recommend  scale  of  2:1  in  knots  and 
1:1  in  thousands  of  yards): 

1 .  Draw  the  er  vector  to  represent  true  course 

(050°T)  and  true  speed  (14  knots)  of  the 
guide  (reference  ship).  Plot  A/j.  Because 
the  guide  (reference  ship)  is  in  the  center, 
point  Ml  must  be  plotted  in  the  direction 
320°T  from  the  center,  on  the  7  circle. 
Hence,  the  bearing  to  the  guide  from  own 
ship  will  be  140T^.  Plot  Mz-  With  the  guide 
in  the  center,  is  then  on  the  7  circle  in 
the  direction  21 1*T  from  the  center.  Con- 
nect Ml  and  M2  and  place  an  arrowhead  on 
the  relative  movement  line  {M1M2  line)  to 
indicate  that  the  direction  of  relative  mo- 
tion is  from  Mi  to  Mg.  The  DRM  can  now 
be  determined  by  placing  the  parallel  rulers 
on  the  relative  movement  line  {M1M2  line) 
and  moving  them  to  the  center  of  the 
maneuvering  board.  The  MRM  can  also  be 
determined  by  measuring  the  distance 
between  Mi  and  Af2. 

2.  Locate  the  CPA  by  drawing  a  perpendicular 

from  the  M1M2  line  to  R  (shown  by  the 
dotted  line  in  fig.  IS^-ll.  The  direction  of 
the  perpendicular  from  M^  toward  R  is  the 
bearing  of  the  CPA  from  own  ship  to  the 
guide.  In  this  example,  it  is  found  by  sub- 
tracting 90^*  from  the  DRM.  The  range  to 

the  guide  at  CPA  is  found  by  measuring  (to 
scale)  the  distance  from  Afg  to  R. 

3.  Using  parallel  rulers,  draw  the  rm  vector 

parallel  to  the  MiM^  line  and  in  the  same 
direction  as  the  DRM.  Begin  this  line  at 
point  r  and  continue  it  indefinitely.  Using 
dividers,  measure  20  knots  on  the  2:1  scale. 
Place  one  point  of  the  dividers  on  point  e 
and  swing  the  other  end  of  the  dividers 
until  it  intersects  the  rm  (relative  speed) 
vector,  labeling  the  point  of  intersection 
rrix.  Complete  the  triangle  by  drawing  the 
vector  enii  from  the  center  of  the  diagram 
{e)   to  nil.  The   direction   of  this  line 


represents  own  ship's  course  to  station, 
using  speed  of  20  knots. 

4.  Locate  the  point  ^^^2  on  the  rm  line  where  it 

intersects  the  15-knot  circle  (7.5  circle, 
using  the  2:1  scale).  Connect  points  e  and 
m^.  The  direction  of  em^,  represents  the 
course  to  station,  using  a  speed  of  1 5  knots. 

5.  Draw  the  vector  e/?i3  in  the  direction  120"^^ 

from  the.  center  (e)  to  its  point  of  intersec- 
tion with  the  rm  vector.  The  length  of  this 
line  (from  e  to  niz),  measured  on  the  ap- 
propriate scale,  represents  the  true  speed  to 
station,  steering  course  120T. 

6.  Minimum  speed  is  the  slowest  possible  speed 

at  which  own  ship  can  complete  the 
maneuver.  This  slowest  speed  is 
represented  by  the  shortest  value  of  the  em 
vector  that  can  be  drawn.  The  location  of 
m  for  ihis  condition  is  on  the  relative  speed 
vector  (rm  line)  at  its  nearest  point  to  e,  or 
at  the  foot  of  a  perpendicular  from  e  to  the 
relative  speed  {rm)  vector.  Connect  points 
e  and  m^.  The  length  of  em^  represents  the 
minimum  speed  to  complete  the  maneuver. 

7.  Proceed  as  in  step  6.  The  direction  of  em^ 

represents  the  course  to  station  at  minimum 
speed. 
Answers: 

a.  DRM-175.5T. 

b.  SRM-1 1,400  yards. 

c.  CPA-085.5*T  at  range  4050  yards. 

d.  Course  to  station  at  20  knots  140.5T. 

e.  Course  to  station  at  15  knots  125°T. 

f.  Own  ship's  speed  if  course  120*T  is  steered 

13.8  knots. 

g.  Minimum  speed  1 1.4  knots. 

h.  Own      ship's   course   at   minimum  speed 

085.5^. 

*  Problem  2  (fig.  18-12) 

Problem  2  is  designed  to  show  a  maneuvering 
board  solution  in  determining  the  course  and  speed 
to  complete  a  maneuver  in  a  specified  time. 

Situation:  The  guide  is  on  course  225T,  speed 
15  knots.  At  0900  the  guide  bears  I60nr,  range 
9000  yards. 

Order  received:  Take  station  bearing  lOCT  from 
the  guide  at  a  distance  of  3000  yards.  The  com- 
manding officer  desires  own  ship  to  be  on  station  in 
20  minutes. 

Required: 

a.  Course  to  station. 

b.  Speed  to  station. 

c.  CPA. 

d.  Clock  time  of  CPA. 
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Figure  18-12.-Problem  2.  (Course  and  speed  to 
complete  a  maneuver  in  a  specified  time.) 
36.65(69)C 
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Solution  (recommend  scale  of  3:1  in  knots  and 
1 : 1  in  thousands  of  yards): 

1.  Draw  the  er  vector  to  represent  the  true 

course  (225°T)  and  the  true  speed  (15 
knots)  of  the  guide  (reference  ship).  Plot 
A/i  and  Afj.  Connect  Mi  and  Afj  by  a  line 
and  place  an  arrowhead  on  this  line  to  in- 
dicate that  the  direction  of  relative  motion 
(DRM)  is  from  to  M^.  Measure  distance 
between  Afi  and  Mj  to  find  relative  distance 
(MRM).  Using  this  distance  (MRM)  and 
the  allotted  time  to  get  to  station  (20 
minutes),  enter  the  nomogram  to  find  rela- 
tive speed  (SRM).  Draw  the  rm  vector 
parallel  to  the  relative  movement  line 
{M1M2  line)  and  in  the  same  direction  as 
the  (DRM).  Begin  this  line  at  point  r  and 
extend  it  indefinitely.  Measure  the  relative 
speed  (already  found)  on  the  dividers  and 
lay  off  this  value  on  the  relative  speed  vec- 
tor, thus  locating  point  m.  Connect  points  e 
and  m.  The  direction  of  the  em  vector 
(from  e  to  m)  represents  course  to  station. 

2.  To  find  the  speed  to  station,  measure  to  scale 

the  length  of  the  em  vector  found  in  step  1 . 

3.  Locate  the  point  Mz  on  the  M1M2  line  by  con- 

structing a  perpendicular  from  the  relative 
movement  line  (M1M2  line)  to  the  center,  R 
(shown  by  dotted  line  in  fig.  18-12.  Course 


and  speed  to  complete  a  maneuver  in  a 
specified  time.).  The  direction  of  the  per- 
pendicular from  M3  to  R  is  the  bearing  of 
CPA  from  own  ship  to  guide.  In  this  exam- 
ple, it  is  found  by  adding  90°  to  the  DRM. 
The  range  to  the  guide  at  CPA  is  found  by 
measuring  to  scale  the  distance  from  to 
R. 

4.  To  find  the  clock  time  of  CPA,  measure  the 
distance  between  Mi  and  M^.  Take  this 
distance  and  the  relative  speed  (SRM) 
found  in  step  1,  and  enter  the  nomogram 
with  these  values  to  solve  for  the  time,  in 
n  nutes,  to  CPA.  Add  this  time  to  0900 
ii'  .  Ml  position)  to  find  clock  time  of 
^i*A. 
Ansv\'ers: 

a.  Course  to  station  184"^. 

b.  Speed  to  station  24  knots, 

c.  CPA  236^^,2 150  yards. 

d.  Clock  time  of  CPA  0916.3. 

TRUE  AND  APPARENT  WIND 

True  wind  is  the  speed  of  wind  and  the  true 
direction  from  which  it  blows,  as  measured  at  a  fixed 
point  on  the  earth.  Apparent  wind  is  the  speed  and 
true  direction  from  which  wind  blows  as  measured  at 
a  point  that  is  moving  relative  to  the  earth's  surface. 


EKLC 


CHAPTER  18-MANEUVERING  BOARD 


*  Problems  (fig.  18-13) 
Scale  2:1  in  knots 

Situation:  A  carrier  on  course  030%  speed  15 
knots,  measures  apparent  wind  as  20  knots  from 
062% 

Required:  Direction  and  velocity  of  true  wind. 
Solution; 
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1.  Draw  vector  er  for  carrier's  course  and  speed. 

2.  From  r  draw  apparent  wind  vector,  20  knots, 

in  the  direction  242°  (062°  +  180°)  or  with 
apparent  wind.  Label  vector  rw. 

3.  Connect  e  and  w.  Vector  ew  represents  true 

wind.  Note  that  the  direction  from  which  it 
blows  is  given  as  the  answer. 
Answer:  True  wind  10.8  knots  from  109.5°. 


QUARTERMASTER  3  &  2 


SCALES 

2.1  3:1 


Figure  1 8-1 4.-Problem  4.  (Apparent  wind  speed 
and  direction.)       1 12.48 


*  Problem  4  (fig.  18-14) 
Scale  2:1  in  knots. 

Situation:  A  ship  is  on  course  075*^,  speed  18 
knots.  True  wind  is  7  knots  from  1 70**. 

Required:  Speed  and  direction  of  apparent  wind. 
Solution: 


1.  Draw  vector  er  for  ship's  course  (075°)  and 

speed  (18  knots). 

2.  Draw  vector  ew  with  true  wind  toward  350** 

at  7  knots, 

3.  Connect  rw,  apparent  wind. 

Answer:  Apparent  win^-  1 8.7  knots  from  097°. 
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COMMUNICATIONS 


Quartermasters  must  be  familiar  with  communi- 
cation systems  and  methods  used  in  the  Navy.  Com- 
munications  arc  grouped  into  two  basic  c^^tegories: 
interior  and  exterior.  Interior  communications  are 
concerned  only  with  exchange  of  information 
between  individuals,  divisions,  and  departments 
aboard  a  single  ship  or  station.  Exterior  communica- 
tions deal  with  conveying  information  between  two 
or  more  ships,  stations,  or  commands. 

Most  naval  communications  are  conducted  in 
the  form  of  messages.  Messages  may  be  delivered  in 
a  variety  of  ways.  The  most  common  methods  of 
delivery  are  messenger,  electronic  equipment, 
visual,  and  sound. 

Interior  communications  are  carried  out  via 
direct  contact  between  two  people,  by  messenger, 
sound-powered  or  ship's  service  telephones,  MC 
systems,  or  such  visual  methods  as  the  rudder  angle 
indicator  and  engine  order  telegraph.  All  of  these 
methods  are  discussed  in  the  Seaman  manual  and, 
therefore,  are  not  elaborated  on  here.  This  chapter 
presents  information  on  apparatus  and  procedures 
of  exterior  communications. 

Ship's  external  communications  are  conducted 
by  using  physical  delivery,  or  telecommunications, 
or  by  any  combination  of  the  two  methods. 
Telecommunications  includes  any  transmission  or 
reception  of  signs,  signals,  writing,  images,  or  sound 
by  visual,  wire,  radio,  or  other  electromagnetic 
systems. 

In  delivering  each  communication,  transmitting 
stations  must  take  into  account  the  precedence, 
security  requirement,  and  the  linaitations  of  the 
available  equipment.  From  a  security  standpoint,  the 
order  of  desirability  of  the  various  methods  are:  (1) 
messenger,  (2)  registered  mail,  (3)  approved  wire 
circuit,  (4)  ordinary  mail,  (5)  nonapproved  wire  cir- 
cuit, (6)  visual,  (7)  sound  systems,  and  (8)  radio.  Of 
these  methods.  Quartermasters  normally  are  con- 
cerned only  with  radio  (radiotelephone)  and  visual 
systems. 


VOICE  RADIO 

The  radiotelephone,  commonly  known  as  the 
voice  radio,  is  an  effective  and  convenient  method 
of  naval  communications.  It  is  used  extensively  for 
ship-to-ship  tactical  communication,  for  convoy 
work,  for  the  control  of  airborne  aircraft,  and  for 
countless  tasks  requiring  rapid,  shortiange  commu- 
nications. Small  vessels,  such  as  district  craft,  rely  al- 
most entirely  upon  voice  radio. 

Voice  radio  supplements  both  radiotelegraph 
and  visual  methods  of  communications-it  does  not 
replace  either  form.  It  has  the  advantages  of  sim- 
plicity of  operation  and  direct  transmission  of  the 
spoken  word,  but  ease  of  operation  has  led  to  abuse. 
Careless  use  of  voice  procedure,  plus  overloaded 
circuits,  has  created  much  confusion  at  times  when 
good  communication  was  imperative.  Whether  in  a 
small  boat  or  aboard  ship,  the  Quartermaster  should 
know  the  operation  of  this  equipment,  and  at  all 
times  use  proper  voice  radio  procedures. 

OPERATION 

Voice  radio  is  considered  the  least  secure  means 
of  communication.  A  message  sent  by  radio  is  open 
to  interception  by  anyone  who  has  the  necessary 
receiving  equipment  and  is  within  reception  range. 
Under  most  circumstances,  the  following  practices 
are  specifically  forbidden: 

1 .  Violation  of  radio  silence. 

2.  Unofficial  conversation  between  operators. 

3.  Transmitting  in  a  directed  net  without  per- 

mission. 

4.  Excessive  tuning  and  testing. 

5.  Unauthorized  use  of  plain  language. 

6.  Transmission  of  an  operator's  name  or  per- 

sonal sign. 

7.  Use  of  unauthorized  prowords. 
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8.  Linkage  or  compromise  of  classified  call  signs 

and  address  groups  by  plain  language  dis- 
closures or  association  with  unclassified  call 
signs. 

9.  Unauthorized  use  of  plain  language  in  place 

of  applicable  prowords. 

10.  Profane,  indecent,  or  obscene  language. 

Several  desirable  techniques  you  should  acquire 
in  operating  a  microphone  include- 

1.  Listen  before  transmitting.  Break-ins  cause 

confusion. 

2.  Speak  clearly  and  distinctly.  Slurred  syllables 

and  clipped  speech  are  difficult  to  un- 
derstand. 

3.  Speak  slowly.  Give  the  recorder  a  chance  to 

understand  the  entire  message  the  first 
time.  By  this  procedure,  you  save  time  and 
repetitions. 

4.  Avoid  extremes  of  pitch  in  voice  modulation. 

5.  Be   natural.   Maintain  a  normal  speaking 

rhythm.  Send  your  message  phrase  by 
phrase  instead  of  word  by  word. 

6.  Use  standard  pronunciation,  avoiding  re- 

gional dialects. 

7.  Keep  correct  distance  between  lips  and 

microphone.  A  distance  of  about  2  inches  is 
correct  for  most  microphones. 

8.  Speak  in  a  moderately  strong  voice  to  over- 

ride background  noises. 

9.  Shield  your  microphone.  While  transmitting, 

keep  your  head  and  body  between  sources 
of  noise  and  the  microphone. 

10.  Keep  the  volume  of  the  handset  earphone 
low. 

11.  Keep  speaker  volumes  down  to  a  moderate 
level. 

12.  Give  an  accurate  evaluation  in  response  to  a 

request  for  a  radio  check. 

13.  Pause  momentarily,  when  possible,  and  in- 
terrupt your  carrier.  Pausing  allows  any 
other  station  with  higher  precedence  traffic 
to  break  in. 

14.  Adhere  strictly  to  prescribed  procedures. 
Up-to-date  radiotelephone  procedure  ap- 
pears in  the  effective  edition  of  ACP  125. 

15.  Transact  your  business  and  get  off  the  air. 
Preliminary  calls  are  unnecessary  when 
communications  are  good  and  the  message 
is  short. 


16.  Do  not  hold  the  microphone  button  in  the 
push-to-talk  position  until  ready  to  trans- 
mit. 

17.  Apply  firm  pressure  to  the  microphone  but- 
ton to  prevent  unintentional  release  and 
consequent  signal  interruption. 

PRONOUNCING  NUMERALS 

Care  must  be  taken  to  distinguish  numerals  from 
similarly  pronounced  words.  Preceding  numbers, 
the  proword  FIGURES  may  be  used. 


Numeral     Spoken  as     Numeral     Spoken  as 


0 

zero 

5 

fi-yiv 

1 

wun 

6 

six 

2 

too 

7 

seven 

3 

thuh-ree 

8 

ate 

4 

fo-wer 

9 

niner 

The  numeral  0  is  always  spoken  as  Zero,  never  as 
OH.  It  is  written  as  0.  Decimal  points  are  spoken  as 
DAY  SEE  M AL.  Example:  1 23.4  is  spoken  as  Wun 
too  thuh-ree  day-see-mal  fo-wer." 

In  general,  numbers  are  transmitted  digit  by 
digit,  except  th;^;t  exact  multiples  of  hundreds  and 
thousands  are  spoken  as  such.  Examples: 

Numbers  Spoken  as 

44  fo-wer  fo-wer 

90  niner  zero 

136  Wun  thuh-ree  six 

500  fi-yiv  hun-dred 

1,478  wun  fo-wer  seven  ate 

7,000  seven  thow-zand 

16,000  wun  six  thow-sand 

16,400  wun   six  fo-wer  hundred 

812,681  ate  wun  too  six  ate  wun 

Some  special  instances  required  procedures  dif- 
ferent from  the  normal  digit-by-digit  pronunciation. 
Ranges  and  distances  given  in  mile  units  and  speed 
given  in  knots,  for  instance,  are  always  transmitted 
as  cardinal  numbers.  Examples: 


Number 

Spoken  as 

10 

ten 

13 

thur-teen 

25 

twen-ty  fi-yiv 

50 

fif-ty 

lip 

wun  hun-dred  ten 

thuh-ree  hun-dred 
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jarings  are  always  given  in  three  digits  and  are 
transmitted  digit  by  digit.  Examples; 


Bearing 

090 
180 
295 


Spoken  as 

zero  niner  zero 
wuii  ate  zero 
too  niner  fi-yiv 


PROWORDS 

Procedure  words  (prowords)  are  words  and 
phrases  used  to  speed  the  handling  of 
radiotelephone  messages.  They  perform  the  same 
functions  and  are  used  in  the  same  manner  as  are 
prosigns  in  visual  and  radiotelegraph  procedures. 
Many  prosigns  have  the  same  meaning  as  prowords. 

Following  is  a  complete  list  of  prowords  (except 
for  precedence  prowords),  together  with  an  ex- 
planation and  the  corresponding  prosign,  if  one  ex- 
ists. 


Proword 


ADDRESS 
GROUP 

ALL  AFTER 
ALL  BEFORE 
AUTHENTIC- 
ATE 


AUTHENTI- 
CATION IS 


BREAK 


BROADCAST 
YOUR  NET 


Meaning 
(abbreviated) 

The  group  that 
follows  is  an 
address  group. 

All  after. 

All  before* 

The  station 
called  is  to 
reply  to  the 
challenge 
which  fol- 
lows* 

The  transmis- 
sion authenti- 
cation of  this 
message  is  . .  • . 

Separation  of 
text  from  other 
portions  of  the 
message* 

Link  the  two  nets 
under  your  con- 
trol for  auto- 
matic rebroad- 
cast. 


Corresponds 
to 


AA 
AB 


BT 


Proword 


CALL  SIGN 


CORRECT 


Meaning  Corresponds 
(abbreviated)    to  


CORRECTION 


The  group 
that  follows 
is  a  call 
sign. 
You  are  cor- 
rect, or 
what  you 
have  trans- 
mitted is 
correct 
An  error  has 
benn  made 
in  transmis- 
sion. 
This  trans- 
mission is 


EXECUTE  TO 
FOLLOW  and 
IMMEDIATE 
EXECUTE 


EEEEEEEE 


DISREGARD 
THIS  TRANS- 
MISSION-OUT in  error.  Dis- 
regard it. 
DO  NOT  Do  not 

ANSWER  answer 
EXECUTE         Carry  out  the 
meaning  of 
the  mes- 
sage to 
which  this 
applies. 
Action  on  the 
message  or 
signal  that 
follows  is 
to  be  carried 
out  upon  re- 
ceipt of  EX- 
ECUTE. EX- 
ECUTE TO 
FOLLOW  is 
used  with 
the  normal 
and  delayed 
executive 
methods.  IM- 
MEDIATE EX- 
ECUTE is  used 
with  the  im- 
mediate ex- 
ecutive 
method. 
EXEMPT  Exempt  the 

following  ad- 
dresses from 
the  collective 
call. 


EEEEEEEE  AR 


IX  (5-secoiid 
flash) 


IX 


XMT 
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Proword 


FIGURES 


FROM 


GROUPS 


GROUP  NO 
COUNT 


I  AUTHENTI- 
CATE 


INFO 


M  eaning  Cor  re  spond  s 
(abbreviated)  to 


I  READ  BACK 

I  SAY  AGAIN 

I  SPELL 
I  VERIFY 
MESSAGE 


MORE  TO 
FOLLOW 


Numerals  or 
numbers 
follow. 

The  origi- 
nator of 
this  mes- 
age  is  


Proword 


NET  NOW 


Meaning 
(abbreviated) 


Corresponds 
to 


The  number 
of  groups 
in  this  mes- 
sage is  


FM 


GR 


GRNC 


The  groups  in 

this  message 

have  not  been 

counted. 
The  group  that   

follows  is  the 

reply  to  your 

challenge  to 

authenticate. 
The  addressee(s)  INFO 

designation(s) 

immediately 

following  are 

addressed 

for  informa- 
tion. 
The  following 

is  my  response 

to  your  instruc- 
tions to  read 

back. 

I  am  repeating   

transmission 
or  portion(s) 
indicated. 

I  shall  spell  the   

next  word 
phonetically. 

I  have  verified  with  C 
originator  and 
am  repeating. 

A  message  that   

requires  re- 
cording is 
about  to  be 
transmitted. 

Transmitting  B 
station  has  ad- 
ditional traffic 
for  the  receiv- 
ing station. 


NUMBER 
OUT 

OVER 


READ  BACK 


RELAY  (TO) 


ROGER 


SAY  AGAIN 
SERVICE 


SIGNALS 


All  stations   

are  to  net 
their  radios 
on  the  un- 
modulated 
carrier  wave 
which  I  am 
about  to 
transmit. 

Station  serial  NR 
number. 

End  of  trans-  AR 
mission;  no 
receipt  re- 
quired. 

Go  ahead;  or,  K 
this  is  the 
end  of  my 
transmis- 
sion and  a 
response  is 
necessary. 

Repeat  this  G 
entire  trans- 
mission back 
to  me  exactly 
as  received. 

Transmit  this  T 
message  to 
all  addressees 
or  to  the  ad- 
dressee desig- 
nations im- 
mediately fol- 
lowing. 

I  have  received  R 
your  last 
transmission 
satisfactorily.   

Rapeat.  IMI 

The  message  SVC 
that  follows 
is  a  service 
message. 

Groups  that   

follow  are 
taken  from 
a  signal  book. 
(This  proword 
need  not  be  used 
used  on  nets 
primarily 
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Proword 

SIGNALS 
(ContM) 


SILENCE  (Re- 
peated three 
or  more 
times 

SILENCE 
LIFTED 

SPEAK 
SLOWER 


STOP  RE- 
BROAD- 
CASTING 


THIS  IS 
TIME 


TO 


UNKNOWN 
STATION 
VERIFY 


WAIT 
WAIT-OUT 


Meaning 
(abbreviated) 

employed  for 
conveying  sig- 
nals. It  is  in- 
tended for  use 
when  tactical 
signals  are 
passed  on  non- 
tactical  nets, ) 
Emergency 
silence  sign. 


Resume  nor- 
mal trans- 
missions. 

Your  trans- 
mission is 
at  too  fast 
a  speed.  Re- 
duce speed 
of  transmis- 
sion. 

Cut  the  auto- 
matic link 
between  the 
two  nets  that 
are  being  re- 
broadcast  and 
revert  to  nor- 
mal working. 

From 

What  follows 
is  time  or 
data-time 
group  of  this 
message. 

The  addressee(s) 
designation(s) 
immediately 
following  are 
addressed  for 
action. 

Unknown  sta- 
tion. 

Verify  with 
originator 
and  repe«it, 

I  must  pause  for 
a  few  seconds, 

I  must  pause  for 
longer  than  a 
few  seconds. 


Corresponds 
to 


HM  HM  HM 


DE 


TO 


AA 


IF 


AS  AR 


Proword 


WILCO 


WORD 
AFTER 

WORD 
BEFORE 

WORDS 
TWICE 


WRONG 


Meaning 
(abbreviated) 

I  have  received 
your  message , 
understand  it, 
and  will  com- 

Ply- 
Word  After. 

Word  Before 

Communication 
is  difficult. 
Transmit  (or 
transmitting) 
each  phrase 
twice,  (Can 
be  used  as 
an  order,  a 
request,  or 
as  informa- 
tion, ) 

Your  last 
transmis- 
sion was 
incorrect. 
The  correct 
version 
is^  


Corresponds 
to 


WA 

WB 


MESSAGE  FORMS 


in 


Three  military  message  forms  are  used 
radiotelephone  procedure.  These  forms  are- 

1.  Plaindress,  in  which  the  entire  address  is  in- 

dicated externally  of  the  text.  (Plaindress 
messages  contain  all  the  components  of  the 
basic  message  format,  which  may  be  seen  in 
table  19-2,  except  that  the  call  may  serve  as 
the  address.) 

2.  Abbreviated  plaindress,  which  is  designed  for 

speed  in  traffic  handling.  (The  precedence, 
date-time  group,  and  group  count  may  be 
omitted  from  the  heading  of  an  abbreviated 
plaindress  message.) 

3.  Codress,  which  has  the  entire  message  ad- 

dress in  its  encrypted  text. 
Abbreviated  plaindress  is  by  far  the  most  com- 
mon form  used  in  voice  radio.  Regardless  of  which 
form  is  employed,  each  message  must  contain  the 
three  major  parts-heading,  text,  and  ending. 
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Heading 

The  heading  of  a  radiotelephone  message.  like  a 
visual  message,  may  contain  any  or  all  of  the  com- 
ponents that  make  up  the  heading  (procedure, 
preamble,  address,  and  prefix ).  More  ofien  than  not, 
however,  it  contains  only  the  call,  preceding  the 
text.  One  explanation  for  such  general  use  of  the  ab- 
breviated form  is  that,  in  radiotelephone  communi- 
cation, the  station  originating  is  nearly  always  in 
direct  communication  with  the  station  addressed. 

Text 

The  text  of  the  message  is  the  basic  thought  or 
idea  the  originator  wishes  to  communicate.  It  may 
be  in  the  form  of  plain  language,  signals,  code  words, 
encrypted  groups,  or  numerals. 

Difficult  words  or  groups  within  a  text  of  a  plain 
language  message  are  spelled  out,  using  the  phonetic 
aJrhabet.  Groups  or  words  to  be  spelled  are 
preceded  by  the  proword  I  SPELL.  If  the  operator 
can  pronounce  the  word,  he  should  do  so  before  and 
after  spelling. 

Ending 

Every  radiotelephone  message  ends  with  the  pro- 
word  OVER  or  OUT.  With  the  use  of  OVER,  the 
sender  tells  the  receiver  to  go  ahead  and  transmit; 
or:  **This  is  the  end  of  my  mf;ssage  to  you,  and  a 
response  is  necessary."  With  the  use  of  OUT,  the 
sender  tells  the  receiver:  **This  is  the  end  of  my 
transmission  to  you,  and  no  response  is  necessary." 
It  is  never  necessary  to  use  OVER  and  OUT 
together. 

RADIOTELEPHONE  PROCEDURE 

Before  you  start  your  study  of  radiotelephone 
procedure,  you  should  be  v/arned  that  communica- 
tion procedure  is  liable  to  continual  improvement 
and  change.  You  can  keep  up  with  changes  only  by 
continued  study  of  currenl.  communication  instruc- 
tions. 

Radiotelephone  transmissions  used  for  illustra- 
tive purpose  are  assumed  to  pass  over  the  net  shown 
in  figure  19-L 

Calling  and  Answering 

Radiotelephone  communication  is  established  by 
a  preliminary  call,  which  takes  the  form  of  individual 
or  collective  call. 


,NET  CONTROL- 


Figure  19-1  .-Radiotelephone  net.  41.31 


Individual  call:  In  this  example  a  single  station  is 
called;  if  two  or  more  stations  are  called,  they  would 
reply  in  alphabetical  order  of  call  signs. 

FOXFIRE-    Call  sign  of  receiV" 

ing  station. 

THIS  IS   From. 

STRAWBOSS--   Call  sign  of  the  sta- 

tion calling. 

OVER    Go  ahead,  trans- 

mit. 

The  reply  is  in  the  same  form:  STRAWBOSS- 
THIS  IS  FOXFIRE^OVER. 

*  Collective  call:  When  stations  .v.  the  net  are  as- 
signed  a  collective  call,  that  call  is  used  if  all  the  sta- 
tions are  addressed.  If,  for  some  reason,  one  or  more 
stations  are  to  be  exempted  from  the  call,  the  collec- 
tive call  contains  the  proword  EXEMPT,  followed 
by  the  call  signs  of  the  exempted  stations.  Example: 


SKIDROW-  Collective  call. 

EXEMPT  Exempt. 

DITTYBAG--  Call  sign  of  the  ex- 
empted station. 

THIS  IS  From. 

STRAWBOSS-  ....  Call  sign  of  the  station 
calling. 

OVER  Go  ahead,  transmit 
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ADAM.  FOXFiRE,  and  SATAN  now  answer  in 
alphabetical  order  of  their  call  signs. 

Abbreviated  Call 

The  call  sign  of  the  called  station  may  be  omitted 
when  the  call  is  part  of  an  exchange  of  transmissions 
between  stations  and  when  no  confusion  will  result. 
Example:  THIS  IS  ADAM-OVER, 

Repetitions 

When  parts  of  the  heading,  text,  or  ending  of  a 
message  are  missing  or  are  doubtful,  repetition  is 
requested  by  the  receiving  station.  The  proword 
SAY  AGAIN  (alone  or  with  ALL  BEFORE,  ALL 
AFTER,  WORD  BEFORE,  WORD  AFTER,  and 
TO)  is  used  for  this  purpose.  In  complying  with  such 
requests,  the  transmitting  station  identifies  the  por- 
tion to  be  repeated.  Examples:  DITTYBAG  sends  a 
message  to  SATAN.  SATAN  misses  the  word  after 
"ship/*  SATAN  transmits: 

DITTY BAG-THIS  IS  SATAN-SAY  AGAIN- 
WORD  AFTER  SHIP-OVER 

DITTYBAG  transmits: 

SATAN-THIS  IS  DITTYBAG-I  SAY  AGAIN- 
WORD  AFTER  SHIP-^SIGHTED-OVER 

Upon  receipt  of  the  doubtful  portion,  DIT> 
TYBAG  receipts  for  the  entire  message  with 
ROGER. 

Repetitions  may  be  given  in  plain  language 
messages  by  natural  phrases  or  by  individual  words. 
In  encoded  or  encrypted  messages,  they  are  made  by 
individual  characters. 

Correcting  an  Error 

When  an  error  is  made  by  the  transmitting  opera- 
tor, the  proword  CORRECTION  is  sent.  The  opera- 
tor then  repeats  the  last  word,  group,  proword,  or 
phrase  correctly  sent,  corrects  the  error,  and 
proceeds  with  the  message.  (NOTE:  The  first  group 
of  all  plain  language  messages  consists  of  the 
message  classification.)  Example  I: 

ADAM-THIS  IS  STRAWBOSS-.TIME  ONE 
ZERO  ONE  TWO  ZULU-BREAK-  UN- 
CLAS-CONVOY  ROMEO  THREE-  COR- 
RECTION-CONVOY SIERRA  ROMEO 
THREE-SHOULD  ARRIVE-  ONE  SIX 
THREE  ZERO  LIMA-QVER 


If  the  error  is  not  discovered  until  the  t>perat(>r  is 
some  distance  beyond  it.  he  may  make  the  cor- 
rection at  the  end  of  the  message.  He  must  be  care- 
ful to  identify  the  exact  portion  he  is  correctmg.  Ex- 
ample  2: 

ADAM-THIS  IS  STRAWBOSS-TIME  ZERO 
SIX  THREE  ZERO  ZULL-BREAK-^LN- 
CLAS-ARE  YOU  RIGGED  FOR  HEAVY 
WEATHER->CORRECTION-TlME  ZERO 
SIX  FOUR  ZERO  ZULU-OVER 

Canceling  a  Message  During  a  Transmission 

During  the  transmission  of  a  message,  and 
preceding  the  transmission  of  the  ending  proword 
OVER  or  OUT,  the  message  may  be  canceled  by  the 
proword  DISREGARD  THIS  TRANSMISSION,  (A 
message  that  has  been  transmitted  completely  can 
be  canceled  only  by  another  message.)  Example: 
During  the  transmission  of  a  message,  STRAWBOSS 
discovers  he  is  giving  it  to  the  wrong  station. 
STRAWBOSS  transmits: 

FOXFIRE-THIS  IS  STRAWBOSS-ROUTINE 
-TIME  ZERO  SIX  ZERO  TWO  ZULU- 
UNCLAS-COMMENCE  UNLOADING 
AT  DAWN  SIX- 

TEENTH-PROCEED-DISREGARD  THIS 
TRANSMISSION-OUT 

Do  Not  Answer 

When  it  is  imperative  that  called  stations  do  not 
answer  a  transmission,  the  proword  DO  NOT 
ANSWER  is  transmitted  immediately  after  the  call. 
The  complete  transmission  is  sent  twice.  Example: 

SKIDROW-THIS  IS  STRAWBOSS-DO  NOT 
ANSWER^TIME  ONE  ZERO  THREE  SIX 
ZULU-BREAK-NOVEMBER  YANKEE 
DELTA  PAPA-I  SAY  AGAIN-SKIDROW 
-THIS  IS  STRAWBOSS-DO  NOT 
ANSWER-TIME  ONE  ZERO  THREE  SIX 
ZULU-BREAK-NOVEMBER  YANKEE 
DELTA  PAPA-OUT 

Verifications 

When  verification  of  a  message  is  requested,  the 
originating  station  verifies  the  message  with  the 
originator,  checks  the  cryptography  (if  the  message 
is  encrypted),  and  sends  the  correct  version.  Exam- 
ple 1: 
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S  RAVVB(  'SS-THIS  IS  AD  AM- VERIFY 
MI  SS  AG  E  TIME  ONE  ZERO  ZERO 
EIC JHT  ZERO  ONE  ZL  LU^ALL  BEFORE 
TElX  I  -OVEP^ 

STRAWBOSS  tramsmits: 

THIS  IS  STKA  V/BOSS-ROGER-OUT 

STRAWBOSS-  afi.T  checking  with  the  originat- 
ing officer,  ff:  Is  the  beading  correct  as  transmitted 
previously. 

STRAWBOSS  sends: 

ADAM-THIS  IS  STRAWBOSS-I  VERIFY- 
MESSAGE-TIME  ONE  ZERO  ZERO 
EIGHT  ZERO  ONE  ZULU-ALL  BEFORE 
TEXT-PRIORITY-TIME  ONE  ZERO 
ZERO  EIGHT  ZERO  ONE  ZULU-FROM 
STRAWBOSS--TO-ADAM  -INFO-DIT- 
TYBAG-GROUPS  ONE 
SEVEN-BREAK-OVER 

ADAM  transmits: 

THIS  IS  ADAM-ROGER-OUT 

Example  2: 

STRAWBOSS-^THIS  IS  SATAN-VERIFY 
MESSAGE  TIME  ZERO  EIGHT  FOUR 
FIVE  ZULU-WORD  AFTER  PROCEED- 
OVER 

STRAWBOSS  transmits: 

THIS  IS  STRAWBOSS-ROGER«OUT 

After  checking  with  the  originating  officer, 
STRAWBOSS  finds  that  he  means  HONGKONG  in- 
stead of  SHANGHAI  as  word  after  PROCEED. 
STRAWBOSS  transmits: 

SATAN^THIS  IS  STRAWBOSS^OR- 
RECTION  MESSAGE-TIME  ZERO 
EIGHT  FOUR  FIVE  ZULU-WORD 
AFTER  PROCEED-HONGKONG-OVER 

SATAN  transmits: 

THIS  IS  SATAN--ROGER-OUT 

Read  Back 

A  check  on  transmission  accuracy  can  be  had  by 
using  the  prowords  READ  BACK,  READ  BACK  is 


used  when  you  want  your  o\\n  message  (or  a  portion 
of  It)  repeated  back  to  you  as  received.  (When  the 
READ  BACK  procedure  is  employed,  the  pr^nvord 
ROGER  need  not  be  used  to  m  die  ate  reeeipt  of  a 
message.)  Remember  to  identify  the  message  por- 
tion  you  want  read  back.  Transmit  the  READ  BACK 
proword  immediately  after  the  call.  Example: 

ADAM-THIS  IS  STRAWBOSS-READ  BACK 
TEXT-TIME  ONE  SIX  THREE  ZERO  ZU> 
LU^BREAK-UNCLAS-^ONVOY 
DELAYED  ONE  TWO  HOURS-BREAK- 
OVER 

ADAM  replies: 

THIS  IS  ADAM-I  READ  BACK  TEXT^  UN> 
CLAS-CONVOY  DELAYED  ONE  TWO 
HOURS-OVER 

STRAWBOSS  then  sends: 

THIS  IS  STRAWBOSS-THAT  IS  CORRECT 

-OUT 

If  a  message  is  sent  back  incorrectly,  it  may  be 
corrected  by  the  proword  WRONG,  followed  by  the 
corrected  version.  In  the  preceding  example,  assume 
that  ADAM  made  a  mistake  when  he  read  back  the 
message: 

THIS  IS  ADAM-I  READ  BACK  TEXT-  UN^ 
CLAS-CONVOY  DELAYED  TWO  ONE 
HOURS-OVER 

STRAWBOSS  corrects  ADAM: 

THIS  IS  STRAWBOSS-WRONG-UNCLAS- 
CONVOY  DELAYED  ONE  TWO  HOURS 
-OVER 

ADAM  reads  back  again: 

THIS  IS  ADAM^UNCLAS-CONVOY 
DELAYED  ONE  TWO  HOURS-OVER 


STRAWBOSS  ends  the  exchange  with: 

THIS    IS    STRAWBOSS-THAT    IS  COR- 
RECT-OUT 

Executive  Method 

The  executive  method  is  used  to  execute  tactical 
signals  so  that  two  or  more  units  can  take  action  at 
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the  same  time.  Usually  the  abbreviated  form  is  used 
in  such  messages.  Executive  messages  contain  the 
proword  EXECUTE  TO  FOLLOW  or  IMMEDIATE 
EXECUTE,  as  appropriate,  immediately  after  the 
call.  The  signal  to  carry  out  the  meaning  of  the 
message  is  the  proword  EXECUTE.  It  may  be  sent 
shortly  after  transmission  of  the  message. 

V^ariations  of  the  executive  method  are  (1 )  the 
normal  executive  method,  (2)  the  delayed  executive 
method,  and  (3)  the  immediate  executive  method. 
(In  any  event,  a  warning  STANDBY  precedes  the 
proword  EXECUTE.) 

In  our  first  example,  the  OTC  sends  a  message  to 
the  task  group  by  the  normal  executive  method. 

SKIDROW^THIS  IS  STRAWBOSS-SIGNALS 
FOLLOW-EXECUTE  TO  FOLLOW- 
BREAK-CORPEN  THREE  FIVE  SEVEN 
-"OVER 

All  ships  reply  in  alphabetical  order: 

THIS  fS  ADAM-ROGER^OUT 
THIS  IS  DITTYBAG~ROGER-OUT 
THIS  IS  FOXFIRE-ROGER-OUT 
THIS  IS  SATAN~ROGER-OUT 

When  STRAWBOSS  is  ready  to  execute,  he 
sends  the  executive  signal.  To  save  time,  only  one 
station  is  directed  to  receipt. 

SKIDROW-THIS  IS  STRAWBOSS-STANDBY 
-EXECUTE-BREAK-ADAM-OVER 

ADAM  replies: 

THIS  IS  ADAM-ROGER^UT 

A  delayed  executive  method  is  handled  in  ex- 
actJy  the  same  way  as  a  normal  executive  method 
message  except  that,  as  a  memory  refresher,  the  text 
of  the  message  is  repeated  just  before  giving 
STANDBY--EXECUTE.  Assume  that  the  foregoing 
message  is  sent  by  the  delayed  executive  method. 
The  message  is  transmitted  and  all  stations  receipt 
for  it  as  before.  This  time,  however,  STRAWBOSS  is 
not  ready  to  execute  until  several  minutes  elapse. 
When  ready  he  sends: 

SKIDROW-THIS  IS  STRAWBOSS-COP.PEN 
THREE  FIVE  SEVEN^STANDBY-EX- 
ECUTE^BREAK-ADAM-OVER 

O  7 


ADAM  replies: 

THIS  IS  ADAM-^ROGER^OUT 

In  the  immediate  executive  method  the  text  of 
the  message  is  transmitted  twice,  separated  by  I  SAY 
AGAIN.  The  warning  proword  IMMEDIATE  EX- 
ECUTE is  used  in  the  message  instructions  instead 
of  EXECUTE  TO  FOLLOW.  The  executive  signal 
itself  follows  in  the  final  instructions  of  the  message. 
Because  only  one  transmission  is  made,  the  im- 
mediate executive  method  message  does  not  allow 
stations  to  obtain  verifications,  repetitions, 
acknowledgments,  and  cancellations  before  the 
message  is  executed.  Example: 

SKIDROW-THIS  IS  STRAWBOSS--SIGNALS 
FOLLOW-IMMEDIATE  EXECUTE- 
BREAK-TURN  NINE-^I  SAY  AGAIN- 
TURN  NINE-STANDBY-EXECUTE- 
BREAK-SATAN-OVER 

SATAN  receipts: 

THIS  IS  SATAN^ROGER-OUT 

Acknowledgment 

An  acknowledgment  is  a  reply  from  an  addressee 
indicating  that  he  has  received  a  certain  message, 
understands  it,  and  can  comply  with  it.  Note  the  dif- 
ference between  an  acknowledgment  and  a  receipt. 
The  receipt  means  that  the  message  was  received 
satisfactorily.  An  important  feature  of  the 
acknowledgment  procedure  is  that  only  a  command- 
ing officer  or  his  designated  representative  can 
authorize  you  to  send  an  acknowledgment. 

The  request  for  an  acknowledgment  is  the  word 
ACKNOWLEDGE  (not  a  proword)  as  the  final 
word  of  the  text.  The  reply  is  the  proword  WILCO. 
If  the  commanding  officer  can  acknowledge  at  once, 
the  operator  may  receipt  for  the  message  with  WIL- 
CO, bee  ause  the  meaning  of  ROGER  is  contained  in 
WILCO.  If  the  acknowledgment  cannot  be  returned 
immediately,  the  operator  receipts  for  the  message 
with  the  proword  ROGER,  and  WILCO  is  sent  later. 
The  return  transmission  to  a  request  for  an 
acknowledgment  is  either  ROGER  or  WILcjO, 
(Never  use  these  pro  words  together.) 

In  the  following  example,  the  OTC  sends  a  tacti- 
cal signal.  He  desires  acknowledgment  from  two 
ships. 
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SKIDROW--THIS  IS  STRAW  BOSS-SIGNALS 
FOLLOW-^EXECLTE  TO  FOLLOW- 
BREAK^TANGO  BRA\  0>TACK~ONE 
FIVE^TACK-ZERO  ZERO  ZERO^ 
TACK--ONE  TWO^FOXFIRE-DIT- 
TYBAG--ACKNOWLEDGE-OVER 

The  commanding  officer  of  DITTYBAG  hears 
the  message,  understands  it,  and  can  comply.  He 
directs  his  operator  to  acknowledge: 

THIS  IS  DITTYBAG-'WILCa-OUT 

The  commanding  ofTjcer  of  FOXFIRE  wishes  to 
consider  the  message  before  acknowledging.  His 
operator  transmits: 

THIS  IS  FOXFIRE-ROGER-OUT 

When  the  commanding  officer  of  FOXFIRE  is 
ready  to  acknowledge,  he  has  two  choices  of  reply. 
He  can  send  either: 

STRAWBOSS-THIS  IS  FOXFIRE-WILCO- 
YOUR  LAST  TRANSMISSION-OUT 

or: 

STRAWBOSS-THIS  IS  FOXFIRE-WILCO- 
YOUR  EXECUTE  TO  FOLLOW-BPEAK 
-TANGO  BRAVO-TACK-ONE  FIVE- 
TACK-ZERO  ZERO  ZFRO-TACK-ONE 
TWO-OUT 

When  ready  to  execute,  the  OTC  transmits: 

SKIDROW-.THIS  IS  STRAWBOSS-STANDBY 
-EXECUTE-ADAM-OVER 

ADAM  receipts  as  directed: 

THIS  IS  ADAM-ROGER-OUT 

VISUAL  SIGNALING 

The  three  principal  methods  of  visual  signaling 
are  flashing  light,  semaphore,  and  flaghoist.  The 
remainder  of  this  chapter  is  concerned  with  these 
methods  and  the  signaling  procedures  that  the  Quar- 
termaster must  know. 

FLASHING  LIGHT 

The  two  types  of  flashing  light  communication 
are  directional  and  nondirectional. 
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Directional  transmissions  are  sent  out  by  a  signal 
searchlight  that  is  pointed  and  trained  directly  at  the 
receiver  so  as  to  be  visible  through  a  limited  arc.  It  is 
the  longest  range  visual  signaling  method 

Nondirectional  signals  arc  sent  out  from  yardarm 
blinkers,  or  a  special  nondirectional  signal  ig  lan- 
tern, which  are  operated  from  a  transmission  key 
located  in  the  pilothouse  or  on  the  signal  bridge.  The 

light  is  visible  in  any  direction  away  from  the  ship, 
thus  affording  the  sender  an  effective  way  to  com- 
municate simultaneously  with  many  addresses.  Yar- 
darm blinkers  are  restricted  to  nighttime  use  among 
ships  in  company. 

International  Morse  Code 

International  Morse  code  is  standard  for  all  naval 
communications  transmitted  by  flashing  light  or 
radiotelegraph.  You  must  know  it  well  before  you 
can  use  flashing  light  equipment. 

The  international  Morse  code  is  a  dot-dash 
system.  It  is  not  difficult  to  learn  if  you  go  about  it 
the  right  way.  Basically,  it  consists  of  sight  patterns, 
which  you  must  recognize.  Each  of  the  sight  patterns 
is  really  a  mental  picture  of  dots  and  dashes  ar- 
ranged in  a  group.  These  groups  consist  of  from  one 
to  six  dots  or  dashes,  or  both.  Each  group  represents 
a  letter  of  the  alphabet,  a  numeral,  or  punctuation. 
You'll  be  surprised  how  easy  it  is  to  learn  them-with 
some  practice.  But  don't  neglect  it-practice  is  the 
sec  ret. 

The  international  Morse  code  alphabet  and 
number  sight  patterns,  as  well  as  the  phonetic 
pronunciation  for  each,  are  shown  in  figure  19-2. 
They  can  be  learned  in  one  or  two  sittings.  Ex- 
perience shows  that  the  best  way  to  leai  i  code  is  by 
wholes.  The  Radioman  learns  whole  tonal  sounds. 
Similarly,  the  Quartermaster  and  Signalman  should 
learn  by  whole  sight  patterns.  Do  not  break  each 
character  into  dots  and  dashes  that  must  be  counted. 
Instead,  try  to  learn  each  character  as  a  complete 
mental  picture.  When  you  see  one  dot  and  one  dash 
(.-),  don't  count  them  ('*one  dot,  one  dash")  and 
then  conclude  it's  the  letter  A  you  saw,  but  think  the 
letter  A  as  soon  as  you  see  the  dot  and  dash. 

Ask  an  experienced  man  to  send  to  you  with  a 
searchlight,  multipurpose  light,  or  blinker  card.  Start 
by  having  him  send  you  unknown  individual  letters 
or  numbers.  When  you  miss,  ask  him  at  once  to  tell 
you  what  the  letter  was,  then  have  him  flash  it  again. 
When  you  master  each  character,  try  code  groups, 
and,  later,  after  you  attain  some  proficiency,  try 
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PhonnJc  Alph»hrt 


PnmunclktifTn  Oui<lr 


Intrrnftiional 
Monr  Code 


A  

ALFA.  

B  

BRAVO..... 

C  

CHARLIE  ... 

D   

DELTA  , 

E  

ECHO...... 

F  

FOXTROT 

G..   

GOLF  . 

H  

HOTEL  ....  . 

I   

INDIA  ....  

J  

JULIETT... 

K  

KILO  

L  

LIMA   . 

M   

MIKE-.  .  ..... 

N  

NOVEMBER 

O   

OSCAR  

P  

PAPA  

Q  

QUEBEC  

R  

ROMEO  

S  

SIERRA....... 

T  

TANGO  ....  . 



UNIFORM  

V  

VICTOR....... 

w  

WHISKEY 

X  

XRAV  

Y  

YANKEE.,..,. 

2  

ZULU.:. 

AL  FA   

BRAH  VOH   ^ 

CHAR  LEE  

DELL  TAH  :  ^ 

ECK  OH   - 

FOKS  TROT   .  . 

GOLF   ^ 

HOH  TEJX  i  .  . 

IN  DEE  AH  .i  .  . 

JEW  LEE  ETT...' 

KEY  I>OH  1  _ 

LEE  MAH  

MIKE  ;  ^ 

NO  VE_M  BER.  .. 

OSS  CAH  

PAH  PAH  

KEH  BECK  

HOW  ME  OH  

SEE  AIR  RAH  

TANG  GO..  

Vpr  NEE  FORM. 

VIK  TAH  

WISS  KEY  

£CKS  RAY  

VANG  KEY  

ZOO  LOO  


I 


•NOTE; 
pro  word. 


ROOER  wiU  continue  to  he  used  rs  a  proword;  ROMEO  will  not  be  used  u  ft 


Number 

Phonetic  Alphabet 

International 
Morse  Code 

1.  

WUN  

2.  

TOO...  

3  

4___  

5...  _  . 

6...  

SIX  

7  

SEVEN  

8  

ATE  

9  

NINER-.,.-.  

0  

ZERO  

Figure  19-2 .-Phonetic  and  Morse  code  alphabet 
and  signs,  17.20 


plain  language.  Never  try  plain  language  first, 
because  receiving  plain  language  tends  to  encourage 
guessing  and  actually  slows  the  process  of  learning 
the  code. 

Use  these  code  groups  as  a  starter.  Other  exer- 
cises appear  elsewhere  in  this  chapter. 

ERLC 


SNEVI 

GHSOM 

AT8LW 

QV072 

ERPOL 

FOXIR 

MINOF 

34PRT 

ZXCVB 

IMTYH 

EXCI9 

EHOXA 

92474 

CRBDZ 

ULXUK 

RHEDC 

HILDE 

DEL62 

ROSES 

PIMON 

UBUH 

8YGVT 

6FC5R 

D4XES 

Z3WA2 

QPWOE 

RITUY 

LAKSJ 

FDHGO 

NAILP 

06293 

48751 

64209 

89347 

24690 
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You  can  make  up  all  sorts  of  combinalions.  Just 
be  sure  they  are  code  groups~not  ordinary'  wordf=:-so 
you  cannot  anticipate  w  hat  s  coming  next. 

Once  you  become  really  proficient  at  code 
groups,  you  can  graduate  to  plain  language.  Even 
then,  try  to  avo.^d  anticipating  the  next  letter, 
because  you  may  be  wrong  and  find  yourself  really 
confused.  In  any  event,  you  never  will  be  a  good 
code  man  if  you  fall  into  the  bad  habit  of  anticipat- 
ing. 

Tips  on  Sending 

After  your  receiving  progresses,  try  some  send- 
ing. You'll  find  it  easy  to  pick  up.  Remember  that 
there  is  a  definite  physical  limitation  on  the  speed 
with  which  flashing  light  can  be  sent  and  still  be 
readable.  The  manufacturer's  specifications  stale 
that  the  12-inch  Navy  signal  searchlight  can  send  up 
to  IS  words  a  minute.  A  good  sender  and  receiver 


can  exceed  this  speed  if  the  characters  are  made 
clearH'  and  distinctly,  with  uniform  spacing  between 
them.  Incidentally,  speed  doesn't  necessarily  mean 
noise.  The  light  shutters  can  be  moved  quickly 
withoi'T  banging  them  up  and  down. 

A  good  rule  to  adopt  is:  never  send  fasier  than 
you  can  receive.  If  you  transmit  a  message  at  12 
words  a  minute  and  get  a  reply  at  the  same  rale, 
you'll  be  out  of  luck  if  you  can  read  only  8  words  a 
minute.  It  is  preferable  to  send  and  receive  a 
message  correctly  at  8  words  a  minute  than  to  have 
to  send  it  twice  at  a  12'Word  rate. 

SEMAPHORE 

Semaphore  and  flashing  light  can  sometimes  be 
used  interchangeably.  Semaphore  is  much  faster 
than  flashing  light  for  short-distance  transmissions  in 
clear  daylight.  Semaphore  may  be  used  to  send 
messages  to  several  addressees  at  once  if  they  are  in 
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ANSWERING 
&IGN 
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ERROR  FRONT  NUMERALS  ATTENTIOM 


Figure  1 9-3 .-Semaphore  alphabet  and  signs. 
17.18 
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suitable  positions.  Because  of  its  speed,  semaphore 
is  better  adapted  than  are  the  other  visual  methods 
for  long  messages.  When  radio  silence  is  imposed, 
semaphore  is  considered  the  best  substitute  for  han- 
dling administrative  traffic. 

Although  semaphore's  usefulness  is  limited 
somewhat  by  its  short  range,  it  is  more  secure  than 
light  or  radio  because  there  is  less  chance  of  inter- 
ception by  an  enemy  or  unauthorized  persons. 
Speed  and  security,  therefore,  are  the  two  factors 
favoring  the  use  of  semaphore  under  daylight  condi- 
tions. 

Semaphore  requires  little  in  the  way  of  equip- 
ment. The  two  hand  flags  attached  to  staffs  are  all 
you  need.  Usually  the  standard  semaphore  flags  are 
1 5  or  1 8  inches  square,  and  each  staff  is  long  enough 
to  enable  the  sender  to  grasp  it  firmly.  The  flags  are 
similar  to  the  OSCAR  alphabet  flag.  Sometimes  the 
PAPA  flag  is  substituted.  Most  semaphore  flags  is- 
sued to  the  fleet  today  are  fluorescent  and  are  made 
of  sharkskin.  (When  sender  and  receiver  are  very 
close  to  each  other,  as  when  ships  are  alongside  for 
underway  replenishment,  no  special  equipment  is 
necessary.  The  semaphore  characters  are  made 
simply  by  moving  the  hands  to  the  proper  positions. ) 

When  using  fluorescent  flags,  your  background 
while  sending  is  relatively  unimportant.  With  cotton 
flags,  however,  a  good  background  must  be  selected. 
Otherwise,  the  receiving  operator(s)  may  be  unable 
to  see  your  flags  clearly. 

Sending  and  Receiving 

A  description  of  a  clear  and  effective  method  for 
learning  semaphore  communication  follows.  Take  a 
look  at  figure  19-3.  It  shows  how  the  semaphore 
alphabet  and  certain  special  signs  used  in  connec- 
tion with  it  are  formed  by  means  of  your  two  flags. 
Before  you  try  to  memorize  the  position  for  the  vari- 
ous letters  and  signs,  practice  moving  your  arms 
quickly  and  accurately  to  each  of  the  various  posi- 
tions. In  other  words,  hold  a  one-man  position  drill. 
Be  careful  not  to  confuse  the  right  hand  in  the  illus- 
tration with  your  left  hand.  The  man  in  figure  19-3  is 
the  sender,  and  you'll  be  looking  at  the  illustration  as 
if  you  were  the  receiver. 

In  figure  19-4  you  see  a  man  swinging  himself 
through  a  position  drill.  He  moves  his  flags  smartly 
to  their  positions.  Notice,  for  example,  that  there's 
no  mistaking  his  Bs  for  his  As  or  Cs.  Take  a  tip  and 
do  likewise,  or  you'll  make  a  name  for  yourself  a'l  a 
Sloppy  Joe  on  the  semaphore  stand.  A  sloppy  sender 
spends  his  time  repeating  messages-because  nobody 
can  read  them. 


Figure  1 9-4.-Position  drill,       69.1  19 


A  single  semaphore  flag  may  be  held  in  eight  cor- 
rect positions.  You  can  picture  these  positions  easily 
if  you  imagine  yourself  standing  inside  a  circle,  like 
the  man  in  figure  19-5.  Notice  that  the  circle  is  di- 
vided into  eight  parts  by  equally  spaced  marks. 
These  marks  represent  the  correct  flag  positions. 
Any  position  between  them  is  sloppy  and  only  leads 
to  confusion.  When  you  practice,  move  your  arms 
from  one  position  to  another  by  the  shortest  route 
possible.  Always  make  your  characters  in  the  same 
plane  as  your  shoulders,  and  extend  your  arms  to  full 
length. 

Although  one  flag  has  only  eight  positions,  a 
large  number  of  combinations  is  possible  when  both 
flags  are  used.  Of  the  possible  combinations,  28  are 
used  in  semaphore  communication.  There  are  26 
letters  in  the  alphabet,  plus  two  signs  meaning  NU- 
MERALS and  FRONT. 
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The  various  instructors  who  teach  semaphore  in 
Navy  training  schools  have  several  different  systems,  . 
all  of  which  they  believe  make  learning  easier.  One 
of  the  most  popular  methods  is  the  so-called  system 
of  opposites.  The  irick  here  is  to  learn  one  letter, 
and  then  learn  the  letter  made  by  hokiing  the  hands 
in  exactly  the  opposite  position.  If  you  like  this 
system  of  learning,  you  can  get  some  help  on  it  as 
you  practice  by  referring  to  figure  1 9-6. 

Down  the  list,  you'll  find  that  all  the  letters  of  the 
alphabet  have  opposites  that  form  other  letters-ex- 
cept L,  D,  and  R  if  you  want  to  fit  D  and  R  into  the 
system  of  opposites,  you  can  stretch  a  point  and  call 
them  opposites  too-D  is  straight  up  and  down,  and  R 
is  straight  out  on  both  sides.  Thus,  they're  opposites 
in  the  same  way  that  opposing  arms  of  a  cross  are 
opposites. 


Figure  19-5 .-Semaphore  position  circle. 
17.19 


The  front  sign  (see  fig.  19-3)  is  used  after  you 
finish  a  word;  it's  like  the  space  left  between  words 
in  ordinary  writing.  It  also  is  used  before  and  after 
each  call  sign,  code  group,  or  procedure  sign,  and 
between  all  letters  and  numerals  of  a  call  sign. 

The  numeral  sign  is  given  just  before  you  start 
transmitting  a  group  of  numbers  that  are  to  be 
recorded  as  numerals  and  again  when  the  numerals 
are  completed. 

You'll  notice  that  letters  C  and  E  are  also  used  as 
special  signs.  The  ANSWERING  sign  is  the  same  as 
letter  C.  The  ERROR  sign  consists  of  letter  E,  made 
several  times.  The  ATTENTION  sign  is  made  by 
waving  both  flags  from  the  horizontal  to  the  over- 
head position. 

The  semaphore  alphabet  isn't  at  all  hard  to  learn. 
The  speed  with  which  you  learn  it  depends  on  how 
consistently  you  practice.  After  you  master  the  fun- 
damental positions  and  can  place  the  flags  in  these 
positions  quickly  and  surely,  begir  practicing  the  let- 
ters as  you  see  them  in  figure  1 9-3. 

Remember  that  the  positions  shown  in  the  illus- 
tration are  as  you  would  see  them  if  you  were  the 
receiver  of  the  f  •  an.smission-not  the  sender.  Don't 
try  for  speed  right  away.  Speed  comes  after  you've 
thoroughly  mastered  the  alphabet. 
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K  V 


M  S 


N  U 


0  w 


Q  Y 


T  NUMERALS 


D  R 


ALL  OF  THE  LETTERS  OF  THE 
ALPHABET  HAVE  OPPOSITES 
EXCEPT  L,D«AND  R. 


Figure  1 9-6.~The  system  of  opposites. 
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FLAGHOIST  SIGNALING 

Flaghoist  signaling  provides  a  rapid  and  accurate 
system  of  handling  tactical  and  inl'ormational  signals 
of  reasonable  length  during  daylight  between  ships 
in  proximity.  In  general,  flaghoist  signal  ensures  a 
more  uniform  execution  of  a  maneuver  than  any 
other  system. 

For  signaling  by  flaghoist,  the  Navy  uses  the  in- 
ternational alphabet  flags  and  numeral  pennants. 
Navy  numeral  flags,  and  special  flags  and  pennants. 
These  groups  are  shown  in  figures  19-7  and  19-8. 
Only  the  alphabet  flags,  numeral  pennants,  FIRST, 
SECOND,    and    THIRD    substitutes,    and  the 
CODE/ANSWERING  pennant  are  used  in  interna- 
tional signaling  procedure.  Each  alphabet  flag  has 
the  name  of  the  letter  it  represents,  and  a  numeral 
flag  takes  the  name  of  the  numeral  it  represents. 

Parts  of  a  Flag 

Figure  19-9  shows  the  various  flag  types  and 
their  parts.  The  fly  is  the  length  of  the  flag,  measured 
from  the  staff  to  the  outside  edge.  The  hoist  is  the 
vertical  width  of  the  flag  when  flying  free.  The 
tabling  is  the  double  thickness  of  bunting-taped, 
bound,  and  stitched-  at  the  hoist  of  a  flag.  The  tail 
line  is  a  short  length  of  halyard  attached  to  the  lower 
part  of  the  tabling  carrying  the  snaphook.  It  serves  as 
a  spacer,  separating  the  flags  of  a  hoist  for  clearness 
in  reading  signals.  The  snap  is  a  brass  releasing  hook, 
attached  to  the  lower  end  of  the  tail  line  or  uphaul 
halyard,  which  fits  into  the  ring  of  the  next  succeed- 
ing flag  or  into  the  ring  of  the  downhaul  halyard.  The 
ring  is  a  brass  c  ircle  attached  to  the  top  of  the  tabling 
or  to  the  free  end  of  the  downhaul  halyard.  The  ring 
is  the  receiver  for  the  snap. 

A  tackline  is  a  piece  of  signal  halyard  (about  6 
feet  long)  with  a  ring  at  one  end  and  a  snap  at  the 
other  end.  Uses  of  the  tackline  are  discussed  later  in 
this  chapter. 

How  to  Read  Flaghoists 

The  flags  of  a  hoist  are  always  read  from  the  top 
down.  When  a  signal  is  too  long  to  fit  on  one  ha- 
lyard-when,  in  other  words,  it  requires  more  flags 
than  can  be  made  into  a  single  hoist-the  signal  must 
be  continued  on  another  halyard.  When  a  signal  is 
broken  into  two  or  more  hoists,  it  must  be*  divided  at 
points  where  there  can  be  a  natural  space  without  af- 
fecting the  meaning  of  the  signal. 

A  complete  signal  or  group  of  signals-  whether 
on  one  hoist  or  on  two  or  more  adjacent  hoists  flying 
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at  the  same  time-is  called  a  display.  When  displays 
of  more  than  one  hoist  are  raised,  the  separate  hoists 
are  run  up,  one  by  one,  in  the  correct  order.  Don't 
try  to  run  them  up  simultaneously. 

As  a  general  rule,  if  a  signal  is  too  long  to  be 
shown  completely  on  three  halyards,  it's  better  to 
make  two  or  more  displays  from  the  signal.  When 
two  or  more  displays  are  used,  the  heading  must  be 
hoisted  on  a  separate  halyard  and  kept  flying  while 
successive  displays  are  made. 

When  two  or  more  hoists  are  flying,  they  are  read 
from  outboard  in,  or  from  forward  aft.  Figure  I  9>  1 0 
shows  how  to  read  a  three-hoist  display  from  the  top 
down  and  from  outboard  in. 

Flags  may  also  be  hoisted  at  the  triatic  stay.  It  is  a 
line  extending  from  the  foremast  to  a  stack  or 
another  mast.  Such  signals  are  read  from  forward 
aft.  A  triatic  stay  is  illustrated  in  figure  19-11.  This 
illustration  also  shows  hoists  at  two  positions  on  a 
yardarm. 

When  signals  are  hoisted  at  yardarms  of  different 
heights,  those  at  the  higher  yardarm  are  read  first. 
When  several  hoists  are  displayed  simultaneously 

from  different  points,  they  are  read  in  the  following 
order:  (I)  masthead,  (2)  triatic  stay,  (3)  starboard 
yardarm,  and  (4)  port  yardarm. 

Terms  used  to  describe  the  status  of  flaghoists 
follow. 

♦Close  up:  A  hoist  is  closeup  when  its  top  is 
touching  the  block  at  the  point  of  hoist-in  other 
words,  when  the  hoist  is  up  as  far  as  it  will  go. 

*At  the  dip:  A  hoist  is  at  the  dip  (or  dipped) 
when  it  is  hoisted  three-fourths  of  the  way  up  toward 
the  point  of  hoist. 

♦Hauled  down:  A  hoist  is  hauled  down  when  it  is 
returned  to  the  deck. 

♦Superior  position:  Any  hoist  or  portion  of  a 
hoist  that  is  to  be  read  before  another  hoist  or  por- 
tion of  a  hoist  is  said  to  be  in  a  superior  position. 

Comparison  of  Allied/International  Procedure 

Allied  flaghoist  procedure  (used  in  military  com- 
munications) and  international  procedure  (used  in 
merchant  and  merchant/military  flaghoist  communi- 
cations) differ  in  several  particulars.  The  following 
paragraphs  explain  the  procedures  and  point  out  the 
differences. 
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Figure  19-7 .-Alphabet  and  numeral  flags. 
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Figure  19-8.-Numeral  pennants,  special  flags 
and  pennants,.and  substitutes.       CI 7.68 


QUARTERMASTER  3  &  2 


FLAG 


BURGEE 


  fly 


Tabling 


Ring 


TAIL  LINE 


SNAP 
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Figure  19-9.-Parts  and  types  of  flags  and 
pennants.  69.121 

HOW  TO  CALL.-In  allied  procedure,  call  signs, 
address  groups,  and  unit  indicators  (all  discussed 
later)  may  be  used  to  establish  communications  with 
ships,  units,  or  commands.  When  the  call  is  used,  it  is 
hoisted  in  a  superior  position.  The  call  may  be 
omitted  under  the  following  circumstances: 

1.  By  the  OTC  (SOPA  in  port)  on  signals  ad- 

dressed to  all  ships. 

2.  By  ships  addressing  OTC,  when  no  relay  is 

required  and  no  confusion  will  result. 

3.  By  ships  originating  emergency  alarm  signals. 


READ  DOWN  AND  INBOARD 
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Figure  1 9- 1 0.-Reading  flaghoists.       69. 1 22 


CLOseup 


AT  THE  DIP 


FORWARD 
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AFT 


AT  THE  TRlATiC  STAY 
Figure  19-1  1  .-Flaghoist  positions.  69.123 


In  international  procedure,  the  international 
signal  letters  of  the  ship  addressed  must  be  hoisted  in 
a  position  superior  to  the  signal.  When  no  signal  let- 
ters are  hoisted,  any  signal  will  be  understood  as 
being  addressed  to  all  ships  within  visual  signaling 
distance. 

HOW  TO  ANSWER.-In  allied  procedure, 
flaghoists  are  answered  by  each  addressee  hoisting 
(at  the  dip)  the  same  flags  as  the  originator.  The  ad- 
dressees close  up  the  hoist  when  its  meaning  is  un- 
derstood. 

In  international  procedure,  hoists  are  answered 
by  raising  ANSWER  to  the  dip.  The  answering  pen- 
nant is  put  close  up  when  the  signal  is  understood. 

SIGNALS  NOT  UNDERSTOOD.-In  allied 
signaling,  the  interrogative  pennant  is  used  to  in- 
dicate that  the  addressee  does  not  understand  the 
meaning  of  a  hoist  or  that  he  desires  to  question  its 
meaning.  The  originator's  hoist  is  repeated,  at  the 
dip,  and  INT  is  hoisted  close  up  on  an  adjacent  hoist. 
When  an  addressee  is  unable  to  distinguish  a  signal, 
he  indicates  this  fact  by  hoisting  INT  2.  A  repeating 
or  relaying  ship  hoists  INT  3  to  indicate  that  she  has 
repeated  a  hoist  incorrectly.  The  originator  also  may 
use  INT  3,  preceded  by  a  call  sign,  to  inform  a  ship 
that  a  hoist  is  repeated  incorrectly. 

In  international  procedure,  if  a  receiving  ship 
does  not  understand  the  meaning  of  a  signal  she 
hoists  *'CODE  ZL,''  signifying  Your  signal  has  been 
received  but  not  understood,''  or  ''CODE  ZQ,"  sig- 
nifying Your  signal  appears  incorrectly  coded.  You 
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should  check  and  repeat  the  whole/'  If  the  receiving 
ship  cannot  clearly  read  the  signal  made  to  her,  she 
hoists  an  appropriate  signal  from  the  International 
Code  of  Signals  {H.O.  102).  (NOTE:  All  signals  from 
H.O.  102,  when  used  by  naval  ships,  must  be 
preceded  by  the  CODE  pennant. ) 

USE  OF  SUBSTITUTES.-Allied  procedure 
specifies  that  the  1st,  2nd,  3rd,  and  4th  substitutes 
repeat  the  first,  second,  third,  and  fourth  flag  or  pen- 
nant (respectively),  counting  down  from  the  top  of 
that  hoist.  Once  a  substitute  is  used,  it  no  longer  may 
be  thought  of  as  a  substitute.  Rather,  it  is  considered 
the  flag  or  pennant  for  which  it  was  substituted.  Ex- 
amples: 

T 1 4 1  (3f  may  be  hoisted  as  T  1  4  2nd 
161416  may  be  hoisted  as  1  6  1st  4  3rd  2nd. 


International  procedure  differs  from  the  allied 
usage  in  that  substitutes  can  only  repeat  a  signal  flag 
of  the  same  class  as  that  immediately  preceding 
it-alphabet  flags  and  numeral  pennants  comprising 
the  two  classes.  The  answering  pennant  is  disre- 
garded in  determining  which  substitutes  to  use.  No 
substitute  can  be  used  more  than  once  in  any  hoist. 
Examples: 

JULL  may  be  hoisted  as  J  U  L  3rd. 
BBCB  may  be  hoisted  as  B  1  st  C  2nd. 

may  be  hoisted  as  1  |3f2nd  3rd. 
Tl33)afmay  be  hoisted  as  T  1  3  2nd  (Jf. 

(Note  that  in  the  last  example  both  classes  of 
flags  are  used.  Because  the  second  substitute  im- 
mediately follows  a  numeral  pennant,  it  can  only  re- 
peat a  numeral  pennant.  Actually,  pennant  3  is  the 
third  flag  in  the  hoist,  but  only  the  second  pennant; 
therefore,  the  second  substitute  is  used  (instead  of 
the  third).) 

Flags  and  Pennants 

In  learning  the  alphabet  flags,  numeral  flags  and 
pennants,  and  special  flags  and  pennants,  practice 
sketching  each  flag.  Label  each  one  according  to  its 
proper  color(s).  When  you  feel  that  you  know  every 
flag,  ask  someone  to  test  you.  Ask  him  to  call  the 
flags  at  random,  as  you  name  and  describe  them. 
Whenever  you  are  topside,  pay  particular  attention 
to  the  flaghoists  flying  from  the  various  ships  close 
aboard,  and  check  yourself  on  your  ability  to  recog- 
nize and  name  them. 

Flags  and  pennants  used  in  flaghoist  messages 
are  written  and  spoken  as  shown  in  figures  19-7  and 


19-8.  These  flags  and  pennants  are  transmitted  by 
international  Morse  code  and  semaphore  as  shown 
in  table  19-1.  The  tackline  is  spoken  and  transmitted 
TACK  and  written  as  a  dash  (— ). 

Logging  Signals 

All  flaghoist  signals-whether  incoming,  outgo- 
ing, or  relayed-must  be  logged,  together  with  the 
date,  time  of  receipt  (or  time  of  delivery),  time  of 
execution,  originator,  and  addressee(s).  The  entire 
signal  (but  not  its  meaning)  must  be  recorded  ex- 
actly as  sent  or  received. 

VISUAL  PROCEDURE 

The  discussion  just  presented  on  the  methods  of 
visual  signaling  is  only  the  beginning  of  this  special- 
ized field  of  communication.  Once  you  become 
acquainted  with  these  methods,  the  next  step  is  to 
know  how  to  go  about  employing  these  methods  in 
the  systematic  way  the  Navy  prescribes.  At  first,  it 
may  seem  difficult,  but  continually  studying  the 
necessary  signaling  publications  will  soon  provide 
you  the  working  knowledge  needed  to  carry  out  this 
responsibility  efficiently  on  your  own. 

Many  new  words  and  terms  must  be  learned  be- 
fore you  can  begin  to  understand  visual  signaling 
procedure.  Examples  of  these  terms  are  procedure 
signs,  operating  signals,  call  signs,  address  groups, 
originator,  addressees,  and  the  like.  It  is  not  the  pur- 
pose of  this  chapter  to  cover  this  material  in  detail.  It 
is  your  responsibility  as  a  Quartermaster  to  look  up 
these  items  and  other  applicable  material  in  current 
signal  publications.  Complete  information  on  visual 
communication  procedures  may  be  found  in  the  ef- 
fective edition  of  ACP  129,  Communication  Instruc- 
tions, Visual  Signaling  Procedures. 

For  purposes  of  simplification  and  brevity,  the 
Navy  has  established  standardized  signals,  which,  in 
some  instances,  apply  to  one  or  all  of  the  methods  of 
signaling  previously  discussed.  A  short  coverage  of 
the  more  important  ones  is  given  here. 

PROCEDURE  SIGNS 

The  naval  procedure  signs  or  prosigns  are  special 
signals  of  one  or  more  letters  or  characters,  used  to 
facilitate  communication  by  conveying,  in  con- 
densed standard  form,  certain  frequently  used  or- 
ders, instructions,  requests,  and  information  related 
to  communications.  A  complete  list  of  prosigns, 
authorized  for  use  in  visual  signaling,  accompanies 
this  text.  An  overscore  indicates  that  the  letters  are 
to  be  transmitted  as  a  single  character  (i.e.,  without 
pausing  between  letters). 
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Table  1 9-  i  .-Transmission  of  Flags  and  Pennants 
.  69.135 


r  idg/  Jrennant 

Morse 

Semaphore 

Call  sign 

Text 

Call  sign 

Text 

A-Z 

ALFA  to 

A-Z 

ALFA  to 

ZULU  ^ 

ZULU  ^ 

1-0 

ONE  to 

ONE  to  ZERO  ^ 

ZERO  ^ 

Pl-P0 

1  (k 

1  to  )3 

ONE  to  ZERO  ^ 

ANSWER 

ANS 

ANS 

CODE 

CODE 

CODE  . 

SCREEN 

SCREEN 

SCREEN 

CORPEN 

CORPEN 

CORPEN 

DESIG 

DESIG 

DESIG 

DIVISION 

DIV 

DIV 

DIV 

DIV 

EMERGENCY 

EMERG 

EMERG 

FLOT 

FLOT 

FLOT 

FLOT 

FORMATION 

FORM 

FORM 

INTERROGATIVE 

INT 

INT 

NEGATIVE 

NEGAT 

NEGAT 

PREPARATIVE 

PREP 

PREP 

PORT 

PORT 

PORT 

SPEED 

SPEED 

SPEED 

SQUADRON 

SQUAD 

SQUAD 

SQUAD 

SQUAD 

STARBOARD 

STBD 

STBD 

STATION 

STATION 

STATION 

SUBDIVISION 

"  SUBDIV  — 

SUBDIV-  

— SUBDIV 

SUBDIV  

TURN 

TURN 

TURN 

FIRST  SUBSTITUTE 

First  ^ 

Not  used 

SECOND  SUBSTITUTE 

Second  ^ 

Not  used 

THIRD  SUBSTITUTE 

Third  ^ 

Not  used 

FOURTH  SUBSTITUTE 

Fourth  ^ 

Not  used 

1  At  the  discretion  of  the  OTC,  when  conditions  and  operator's  capabilities  per- 
mit, all  of  the  alphabetical  and  numeral  flags  and  numeral  pennants  comprising 
a  signal  from  ATP  lA,  Vol..  II  may  be  transmitted  as  their  Morse  symbols  to 
expedite  signaling. 

2  Substitutes  are  used  only  when  expediting  by  flashing  light  (a  flaghoist  preceded 
by  a  substitute),  or  when  the  operating -signal  meaning  ''hoist  the  following  sig- 
nal''  is  used  and  a  substitute  appears  as  the  first  flag.  The  substitute  is  then 
transmitted  as  first,  second,  third,  or  fourth,  as  appropriate. 
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Proslgn 


Meaning 


PUNCTUATION 


AA 
AB 
AR 
AS 
B 

BT 

C 

C 


DE 

EEEEEEEE 
F 

FM 

G 

GF(numeral(s)) 
GRNC 

HM  (3  times) 

n 

IMl 
INFO 

INT 
K 

IX  (5"Second  flash) 
J 

K 
L 


NEGAT 

NR 
0_ 
OL 
P 

PT 


R 
R 
T 

TO 
W 

WA 
WB 
XMT 

Z 


Unknown  station  (flashing 

light  only) 
All  after 
All  before 

End  of  transmission 
Wait 

More  to  follow 
Long  break 
Correct 

Answer  sign  (semaphore 
only) 

Reduce  brilliancy  or  use 

smaller  light 
F*rom 
Error 

Do  not  answer 
Originator's  sign 
Repeat  back 
Group  count 
Groups  not  counted 
Emergency  silence  sign 
Separative  sign 
Repeat 

Information  addressee 
sign 

Interrogatory 

Execute  to  follow 

Executive  signal 

Verify  with  originator  and 
repeat 

Invitation  to  transmit 

Relay  or  relayed  (flash- 
ing light  and  sema- 
phore only) 

Exempted  addressee  sign 
(flaghoist  only) 

Number 

Immediate 

Show  steady  dim  light 
Priority  (precedence) 
Call  sign  follows  (flash- 
ing light  and  sema- 
phore only) 
Received 

Routine  (precedence) 
Transmit  to 
Action  addressee  sign 
Information  addressee 

sign   (flaghoist  only) 
Word  after 
Word  before 

Exempted  addressee  sign 
Flash  (precedence) 


Punctuation  should  be  used  when  it  is  essential  to 
the  sense  of  a  message.  When  no  signal  equivalent 
for  a  punctuation  mark  exists,  the  mark  may  be  ab^ 
breviated  or  spelled  out.  Punctuation  marks 
authorized  for  visual  communications  are  indicated 
in  the  accompanying  list. 


Name 

Apostrophe 

Colon 

Comma 

Hyphen  or  dash 
Parenthesis/left 
Parenthesis/right 
Period 

Question  mark 
Quotation  marks 
Slant  sign/virgule 

OPERATING  SIGNALS 


Abbreviation 


CLN 
CMM 

PAREN 
UNPAREN 
PD 
QUES 

QUOTE/UNQUOTE 
SLANT 


Operating  signals  (OpSigs)  are  a  concise,  stan- 
dardized code  designed  for  use  by  communication 
personnel  in  the  exchange  of  information  incident  to 
traffic  handling.  Use  of  operating  signals  may  reduce 
both  the  number  and  length  of  transmissions  neces- 
sary to  convey  certain  information.  This  code  con- 
sists of  three-letter  groups,  beginning  with  the  letter 
QorZ. 

The  Q  and  Z  signals-as  operating  signals  some- 
times are  called-possess  no  security  and  must,  there- 
fore, be  treated  as  the  equivalent  of  plain  language. 
The  Z  signals  are  for  use  in  military  communications 
and  should  be  used  when  a  Z  signal  of  proper  mean- 
ing is  available.  The  Q  signals  may  be  used  in  milita- 
ry communications  when  no  suitable  Z  signal  exists. 
Only  Q  signals  may  be  used  in  nonmilitary  communi- 
cations. 

Some  signals  may  be  used  as  either  a  statement 
or  as  a  question.  Appropriate  signals  that  normally 
would  be  interpreted  as  a  statement  may  be  changed 
to  a  question  by  simply  preceding  the  signal  with  the 
prosign  INT  (in  military  communications)  or  by 
using  the  prosign  IMI  after  the  signal  (in  nonmilitary 
communications).  Following  are  two  examples  of 
message  exchanges  between  the  USS  Graham  Coun- 
ty (L6)  and  the  signal  tower  at  NAB,  Little  Creek 
(HI 3).  Graham  County  wants  to  know  whether 
message  0S9fl45Z  concerns  her. 
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In  example  1  (using  plain  language),  Graham 
County  transmits: 

H13  DE  L6  DOES  MESSAGE  0S0745Z  CON- 
CERN MEK 

The  signal  tower  replies: 

L6  DE  H13  MESSAGE  0S07457.  NO  LONGER 
CONCERNS  YOU  K 


Morse 


Semaphore 


OS 


Symbol 


MIM 
DU 

KK 

AAA 

IMI 

XE 


( 
) 

? 

/ 
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In  example  2  (using  operating  signal),  Graham 
County  transmits: 

H13  DE  L6lNTZFK(3'80745ZK 

Signal  tower  replies: 
L6  DEH13ZFK2K 

The  same  operating  signal  (ZFK)  was  used  here 
as  both  the  question  and  the  answer. 

It  is  obvious  that  the  signal  exchange  in  the 
second  example  is  shorter  and  less  time-consuming 
to  transmit  and  receive  than  the  plain  language 
exchange  in  the  first  example.  Other  examples  of 
operating  signals,  together  with  complete  instruc- 
tions for  their  use  and  interpretation,  may  be  found 
in  the  effective  edition  of  ACP  131,  Communication 
Instructions  Operating  Signals. 

CALL  SIGNS  AND  ADDRESS  GROUPS 

Call  signs  (not  to  be  confused  with  the  operating 
signals)  are  divided  into  a  number  of  specialized  ap- 
plications. For  example,  radio  call  signs  are  groups 
of  letters,  numerals,  or  combinations  of  both,  which 
identify  radio  stations.  Other  types  of  calls  in  use  are 
visual  call  signs,  individual  ship  calls,  unit  indicator 
call  signs,  visual  commander  call  signs,  international 
call  signs,  tactical  call  signs,  and  many  more.  Exam- 
ples of  several  call  signs  follow. 


Radio  and 
interna- 
tional  call 
sign. 

Visual  call 
sign 

Unit  indicator 
call  sign. 

Visual  com- 
mander call 
sign. 

Special  task 
organiza- 
tion call 
sign. 


Actual  call 
sign 


NHRB 


R32 


D  Div  pi  p2 
SQUAD  n 

3p6 


Unit  referred 
to 


USS  Leyte 


USS  Leyte 

Destroyer 

Division  12 

Commander 
this  de- 
stroyer 
squadron. 

Commander 
Task  Ele- 
ment 6, 


Several  of  the  more  important  call  sign  books  in- 
clude Call  Sign  Book  for  Ships,  Visual  Call  Sign  Book, 
Tactical  Call  Sign  Book,  and  Task  Organization  Call 
Sign  Book. 

Address  groups  consist  of  four-letter  groups  as- 
signed to  activities  or  commands  established  to  help 
expedite  the  transmission  and  delivery  of  messages 
sent  by  any  means.  Address  groups  assigned  to  our 
armed  forces  as  well  as  our  allies  are  listed  in  ACP 
100,  Allied  Call  Signs  and  Address  Group  Systems-In- 
structions and  Assignments. 

THE  MESSAGE 

The  purpose  of  the  brief  discussion  just  given  on 
visual  procedure  was  to  point  out  to  you  that  there  is 
much  more  to  visual  communication  than  learning 
the  dots  and  dashes  of  Morse  code,  or  even  learning 
the  meaning  of  the  various  signaling  flags  and  pen- 
nants. To  repeat,  visual  signaling  proficiency 
requires  a  thorough  study  of  current  publications 
plus  continual  practice. 

The  ultimate  aim  of  learning  the  methods  and 
procedures  of  visual  signaling  is  to  deliver  a  message 
correctly,  quickly,  and  in  as  brief  a  form  as  possible. 

The  Navy  defines  (in  ACP  121)  a  message  as 
"any  thought  or  idea  expressed  briefly  in  plain  or 
secret  language  prepared  in  a  form  suitable  for 
transmission  by  any  means  of  communications."  A 
message  in  any  form  consists  of  three  main  parts:  the 
heading,  the  text,  and  the  ending  procedure. 

1.  The  heading  is  subdivided  into  four  com- 
ponent parts:  the  procedure,  preamble,  address,  and 
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prefix.  The  heading  is  transmitted  at  a  slower  speed 
than  the  text,  because  it  may  contain  many  letters 
and  numerals  that  make  it  harder  to  receive. 

a.  The  procedure  component  contains  the  call 
signs  of  the  sender  and  receiver.  Example:  NUBP 
DE  NHRB.  Here  wc  have  NUBP,  call  sign  of  the 
USS  Duluth\  the  prosign  DE,  meaning  '*This  trans- 
mission is  from  the  station  whose  call  sign  follows"; 
and  NHRB,  the  call  sign  of  the  USS  Leyte.  The  call  is 
followed  by  a  prosign  giving  the  transmission  in- 
structions, if  a  relay  is  necessary. 

b.  The  preamble  is  the  component  of  the  heading 
between  tlie  transmission  instructions  and  the  ad- 
dress. Il  contains  the  precedence,  date-time  group, 
and  message  instructions.  The  preamble  cannot  be 


changed  by  anyone  except  the  person  who  originates 
the  message. 

c.  The  address  follows  the  preamble.  It  is  fixed  by 
the  originator,  and  must  not  be  altered  or  changed 
by  any  other  station.  It  contains  the  identity  of  the 
originator  and  the  addressee(s),  with  applicable 
prosigns. 

d.  The  final  component  of  the  heading  is  the 
prefix.  It  may  contain  the  accounting  symbol,  the 
group  count,  and  the  service  message  indicator. 

2.  The  text  is  the  main  part  of  the  message.  The 
text  contains  the  basic  idea  or  information  the 
originator  desires  to  communicate  to  the  addres- 
see(s).  The  text  cannot  be  changed  by  any  person 


Table  19-2.-Summary  of  the  Plaindress  Message 
76.46(69)D 


Procedure 

Cpl  DE  Hps 

The  call,  USS  Boston  fr-om  COMNAVBASE 

H 
E 
A 
D 
I 

N 

Preamble 

140638Z 

Precedence  prosign— PRIORITY. 
Date-time  group,  Greenwich  mean  time. 

Address 

— FM 

MOAT 

—TO 

LUBA 

HONK 
—INFO 
NAWP 

Originator's  sign. 

Originator's  address  group  (NAVSHIPS). 
Action  addressee  sign. 

Address  groups  of  NAVAL  SHIPYARD  at 

San  Francisco. 
Information  addressee  sign. 
Call  sign  (USS  Boston). 

G 

Prefix 

GR7 

Numbers  of  groups  in  text  of  message. 

Separation 

BT 

Long  break  prosign— separates  heading  from 
text. 

T 
E 
X 
T 

Text 

UNCLAS 
YOUR,  etc. 

Text  of  message. 

Separation 

BT 

Long  break  prosign—separates  text  from 
ending  procedure. 

E 

N 

D 

I 

N 

G 

Ending 
Procedure 

K 

Ending  sign. 
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other  than  the  originator.  It  may  be  in  plain  language 
or  it  may  be  sent  encrypted  or  encoded, 

3.  Now  you  know  what  the  heading  and  the  text 
of  a  message  contain.  Only  one  part  remains-the 
ending  procedure-the  procedure  employed  to  mark 
the  end  of  the  message.  It  tells  receiving  stations  to 
receipt,  to  wait,  to  stand  by  for  more  messages  or  for 
further  instructions,  or  it  informs  them  that  a  repeti- 
tion is  being  made.  Often  it  is  the  Signalman  or 
Quartermaster  who  decides  what  final  instructions 
are  to  be  used  in  the  ending  procedure  for  the 
message. 

The  ending  sign  is  the  last  prosign  of  every 
message.  It  is  either  K  or  AR,  depending  on  whether 
a  response  is  required.  The  ending  sign  AR  means 
''This  is  the  end  of  my  transmission  to  you  and  no 
response  is  required  or  expected."  The  ending  sign 
K  means  ''This  is  the  end  of  my  transmission  and  a 
response  from  you,  or  station  indicated,  is  necessa- 
ry*" 

Prosign  K  is  used  only  in  naval  procedure.  It  is 
not  a  prosign  in  international  procedure.  When  com- 
municating with  merchant  vessels,  prosign  AR  is 
used. 

Table  19-2  shows  the  parts  of  the  heading,  text, 
and  ending.  It  summarizes  the  preceding  paragraphs 
dealing  with  the  message. 

SOUND  SIGNALING 

Whistle  and  bell  signals  constitute  the  principal 
methods  of  communicating  by  sound.  Sound  signals 
usually  are  one-way  signals  with  which  the  originator 
is  able  to  broadcast  information  to  ships  within  hear- 
ing distance.  The  most  commonly  encountered 
signals  of  this  type  are  the  whistle  and  bell  signals 
specified  in  the  Rules  of  the  Road.  Some  other  uses 
of  whistle  and  bell  signals  are  discussed  in  this  sec- 
tion. 

DISTRESS  SIGNALS 

The  continuous  sounding  of  any  fog  signal  ap- 
paratus is  a  signal  of  distress.  Firing  a  gun  or 
detonating  explosive  charges  at  intervals  of  about  1 
minute  are  also  signals  of  distress.  Use  of  these 
signals  is  prohibited  for  any  other  reason  than  as  an 
indication  of  distress. 

FIRE 

To  indicate  a  fire  aboard  a  ship,  the  ship^s  or- 
ganization and  regulations  manual  usually  provides 
for  ringing  the  ship's  bell.  Rapid  ringing,  followed  by 


one,  two,  or  three  separate  strokes,  indicates  that 
the  fire  is  foreward,  amidships,  or  aft,  rej-:p*jL'tivv:iy 

OTHER  EMERGENCIES 

Whenever  a  ship  hoists  an  emergency  signal,  she 
sounds,  in  rapid  succession,  six  short  blasts  on  her 
whistle,  to  attract  the  attention  ot  other  ships  in  the 
vicinity.  Such  signals  incJude  the  hoists  for  man 
overboard,  collision,  fire,  enemy  sighting,  and  all 
flaghoists  preceded  by  the  EMERGENCY  pennant. 

EXERCISES 

In  furtherance  of  the  intent  of  this  chapter-  to 
aid  you  in  developing  basic  visual  signaling 
tcchniques-a  few  typical  exercise  drills  are  included. 
Quartermasters  are  required  to  transmit  and 
receive- 


1.  Code  groups  by  flashing  light  at  an  approxi- 

mate speed  of  six  groups  of  five  characters 
a  minute  (6  wpm).  Allowable  errors,  two. 

2.  Plain  language  messages  by  flashing  light  at 

an  approximate  speed  of  40  characters  a 
minute  (8  wpm).  Allowable  errors,  one. 

3.  Plain  language  messages  by  semaphore  at  an 

approximate  speed  of  40  characters  a 
minute  (8  wpm).  Allowable  errors,  two. 

The  following  drills  should  help  increase  your 
transmitting  and  receiving  rate?, 

SEMAPHORE  DRILL  EXERCISE  I 

You  should  now  be  able  to  send  each  letter  of  the 
alphabet  easily  and  without  hesitation,  so  you  are 
ready  to  start  sending  groups.  Start  with  semaphore 
drill  exercise  I .  Do  not  try  for  speed;  that  will  come 
later. 


EGMGH 

ZKOEW 

QFWRK 

SPJSY 

MGQEH 


RILCC 

MGQEH 

LUrVN 

BTSPA 

LSMYZ 


MUCVX 

WFKZO 

CIJQV 

PAYTD 

FXNUV 


LXDIR 

SMGDH 

HJEGO 

SCIVN 

BTSPA 


SEMAPHORE  DRILL  EXERCISE  2 

Practice  sending  and  receiving  semaphore  drill 
exercise  2,  using  the  front  sign  and  space  sign. 
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KFUGI 
HOKZV 
AYNDS 
LMPIB 


AGZMZ 
CKEXQ 
NAVTR 
CTEVH 


XQTCW  RAHED 


LORPZ 

BXQFT 

KWUGS 

NCJIE 

GLKUN 


RAZLG 
FOTUB 
ZECQK 
VORSZ 
JROAX 


ISMFJ 

WBPYQ 

HCVTE 

HWDNV 

DJXQM 


INTERNATIONAL  MORSE  CODE  DRILL 
EXERCISE  1 

Practice  sending  and  receiving  the  international 
Morse  code  drill  exercise  1  with  flashing  light  until 
you  can  send  and  receive  it  at  the  rate  of  25  charac- 
ters a  minute. 

J  GMOHJ  MOHGOMGMOJ  GHOM 
V  R  E  WB  R  WB  WEABREAEBWWA 
THYNQQNYTQHYNQVTVNQV 
ADFPPFDADFPFD 
SUCLSUCKLSKCU 
DI ZXZI XDZFI DF 
VXVYRJ  FYCVTZR 
4200135429867 
7642958160425 


A  PD  F  PD  A 

C  K  L  S  U  K  L 

Z  X  F  D  I  X  F 

V  J  R  Y  V  T  L 

9  7  5  3  1  8  6 

0  7  1  3  3  8  9 


INTERNATIONAL  MORSE  CODE  DRILL 
EXERCISE  2 

After  you  are  proficient  in  sending  and  receiving 
exercise  I,  work  on  exercise  2  until  you  can  send 
and  receive  each  mark  of  punctuation  at  the  rate  of 
25  per  minute. 
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INTERNATIONAL  MORSE  CODE  DRILL 
EXERCISE  3 

Now  that  you  have  gained  proficiency  in  trans- 
mitting and  receiving  letters,  numerals,  and  punc- 
tuation, practice  exercise  3-which  is  a  letter/nu- 
meral/punctuation combination-until  you  can  send 
and  receive  each  character  at  the  rate  of  25  per 
minute. 


7 
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M0  53,  -  H1(J8 
:  R  7  -  H  B  R  WQl  3 
V  U  R  5  )  WQ  F  C  6 
CKLS''.9713 
:  ,   F  7  ( 
'  OJ  3  E 

J  )  F8  ) 

P9B/N1  "H8  7MT2GT7M.  V  A 


9  '  G  7 
V  9  /  G 
A  D  F  7 
A  0  2  3 
Z  T  7  6 
1  C  '  Q  2  B 

R  6  D  Z  N  B 


)  M6 
'  .  ? 
D  Z  : 
V  J  R 
-  X  C  Q  L  Y  P 
Y  K/  D  ?  R  B 

A  O  P  Q  I  K  ,  F 


H)  I3S6FS(  P4-CQ,  CXKLG 
5:  0  *  W(  6)  ''U0W7.  80''KBX 
W4-5ZYVLQ''Z:UFCY/?9  U 


INTERNATIONAL  MORSE  CODE  DRILL 
EXERCISE  4 

Practice  sending  and  receiving  this  exercise  until 
you  can  send  and  receive  it  at  the  rate  of  6  groups  a 
minute  without  error. 


LABAM 

REDUP 

HOVBM 

PRTEW 

QUIPS 

PIMNB 

GHKJL 

TYRYU 

DSLKI 

YTIPO 

MUJYT 

QPWOI 

EURYT 

LAKSH 

DHFGM 

ZNXBC 

VYGHE 

QMWNE 

RNTBY 

UVICP 

FHZLA 

QAZPL 

MXKOS 

WIEJN 

DCRUK 

FVTBY 

GIVEN 

STHOPvl 

ASHEN 

RYDAG 

SEMAPHORE  EXERCISE  3 

Practice  sending  and  receiving  semaphore  exer- 
cise 3  by  semaphore  until  you  can  send  and  receive 
at  the  rate  of  20  groups  a  minute. 


BQIZF 

ZGUZT 

BHMGV 

NBQIZ 

HTEPD 

NKOYJ- 

FAGLT 

RSKTB 

MYKUC 

CEUDV 

ZQUHP 

MOWQE 

GOJSX 

QTYOA 

SCIQR 

IPCGQ 

VAWLR 

nCEJW 

XOJEV 

NRXPM 

DAFJN 

JPUSL 

RWAVL 

XOGJS 

LYSHV 

FDCXR 

TEHDP 

KUMYC 

SEMAPHORE  EXERCISE  4 

Practice  sending  and  receiving  semaphore  exer- 
cise 4  until  you  can  send  and  receive  it  without  error 
in  4  minutes. 


TQYJR 

MGLFU 

MFIZE 

DLFMS 

VDKPD 

BIZOE 

AHSKD 

TPCNV 

WSAXK 

HNXAW 

JCTGL 

AOGBU 

ECOZB 

DSPKV 

BUONX 

HKQWX 

UIFLM 

RCJYT 

PWVRY 

EZJYR 

LCPND 

MKSGU 

NEDRX 

PJBPC 

QEISV 

TLFVR 

WMAOC 

QKDSA 

MAWHR 

EXHDN 

FQLPK 

ULMZI 

FZTUO 

IWOCY 

SYBVJ 

ETNWF 

XBGKY 

QPBZJ 

TIGZU  > 

VOGXH 

ETKDU 

LFISG 

RWCHJ 

VMQNX 

LAQVG 

MBRWH 

NCXSI 

OCTYJ 

PIGWU 

HZJOQ 

VBNRC 

AXKSD 

WBRMH 

XCSNI 

YTDOQ 

ZEHPK 

NCSWD 

OEYVS 

PGZUH 

QIBUJ 

NEXVF 

ODWYH 

PGZUJ 

QIATL 
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INDEX 


A 

Active  duty  advancement  requirements,  3 
Advance  me nt>  1-8 

enlisted  rating  structure,  1 

how  to  prepare,  2-7 

how  to  qualify,  2 

Quartermaster  rating,  1 

sources  of  information,  7 

training  films,  8 
Air  Almanac,  218 
Air  in  motion,  227 
Air  navigation  tables,  202 
Anemometer,  232 
Aneroid  barometer,  224 
Apparent  time,  143 
Apparent  wind,  258 
Atmosphere,  219 
Atmospheric  pressure,  223-227 

aneroid  barometer,  224 

mercurial  barometer,  223 

pressure  areas,  225 

significance  of  atmospheric  pressure,  225 
Aviation  charts,  130 
Azimuth  circle,  76 
Azimuth  of  sun  by  H.O,  214,  203 


B 

Beaching  by  radio  beacon,  179 
Bearing  circle,  76 
Bearings,  157 
Beaufort  Wind  scale,  230 
Bridge  watches,  9-13 

equipment,  9 

personnel,  10 

relieving  the  watch,  10 

watch  routine,  12 
Broad  command  pennant^  31 
Buoys,  89-91 

coloring  of,  90 

fallibility  of,  90 

lights  on,  90 

numbers  on,  90 

types  of,  89 
Burgee  command  pennant,  31 
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c 

Cardinal  buoyage  system,  93 
Celestial  navigation,  189-203 

air  navigation  tables,  202 

azimuth  of  sun  by  H.O.  214,  203 

celestial  sphere,  189-194 

elementary  navigation,  194-196 

identification  of  celestial  bodies,  196 

local  apparent  noon  (LAN),  202 

nautical  astronomy,  189 

working  a  sight,  197-202 
Celestial  sphere,  189-194 

declination,  191 

LHA,  192 

meridian  angle  (t),  193 
SHA,  190 

time  diagram,  191 
Celsius  scales,  219 
Charts,  115-140 

aviation  charts,  130 

chart  numbers,  123-126 

charts  on  board,  126 

classified  charts  and  publications,  138 

Coast  Pilot  and  Sailing  Directions,  128 

correcting  charts,  132 

definitions,  136 

gnomonic  projection,  117 

great  circle  sailing,  117 

handling  charts,  130 

light  lists,  130 

Mercator  projection,  115-117 
military  grid  reference  system,  118-121 
Monthly  Information  Bulletin,  130 
nautical  ctart  and  publication  catalogs,  126 
nautical  chart  symbols,  140 
ordering  charts,  136 
pilot  charts,  130 
Portfolio  Chart  List,  127 
procedure  for  chart  correction,  132 
scale  of  charts,  121 
stowing  charts,  132 
types  of  charts,  121-123 
Chronometer,  147-152 
care  of,  148 

chronometer  minus  watch  computation,  150-152 
determining  chronometer  error,  149 
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Chronometer  —  Continued 

error  and  rate,  149 

types  of,  147 

winding,  148 
Church  pennant,  30 
Circular  measurement,  153 
Civil  officials  and  foreign  dignitary  honors,  21 
Clocks,  146 

Closest  point  of  approach  (CPA),  250 
Clouds,  235-239 

families,  237 

form  names,  235 
CNO  flag,  30 
Coast  Pilot,  128 
Coastal  charts,  121 
Commission  pennant,  28 
Communications,  261-285 

exercises,  284 

the  message,  282 

sound  signaling,  284 

visual  procedure,  279-282 

visual  signaling,  270-279 

voice  radio,  261-270 
Compass  bearing,  157 
Compass  card,  156 
Consol,  187 

Correlative  Sea  Disturbance  Scale,  230 
Current  tables,  211 


D 

Daybeacons,  91 

Dead  reckoning,  159 

Dead  reeixjaing  tracer  (DRT),  80 

Decca,  16/ 

Deck  log  remarks  sheet,  37 
Degaussing,  62-68 

compass  compensation  equipment,  68 

ranges,  68 

settings,  63-68 

ship's  magnetic  field,  62 
Depth-sounding  sonar,  168 
Deviation,  57 
Dewpoint,  221 
Distress  signals,  113 
Dividers,  79 
Drafting  machine,  80 
Dressing  and  full -dressing  ship,  21 


E 

Earth^s  magnetism,  55 
Electromagnetic  log,  160 
Electronic  lavigation,  172-188 

beaching  by  radio  beacon,  179 

Consol,  187 

Decca,  187 

interpreting  radar  information,  i83 
Loran,  172-179 
Loran-C,  185 

navigation  by  satsllites,  184 

O 
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Electronic  navigation  —  Continued 

navigation  data  assimilation  computer 

(NAVDAC),  187 
navigational  radar  targets,  183 
Omega,  187 
piloting  by  radio,  172 
Radar,  179-183 

ship^s  inertial  navigation  system  (SINS),  187 

Shoran,  187 

star  tracker,  187 
Elementary  navigation,  194-196 

computed  altitude  and  azimuth,  194 
Enlisted  rating  structure,  1 


F 

Fahrenheit  scales,  219 
Ferryboat  light  rules,  104 
Fishing  vessel  light  rules,  99 
Fixes,  162 

Flag  officer  or  unit  commander  relieving  command,  20 
Flags  of  principal  maritime  nations,  21-36 

flags  of  other  maritime  nations,  33 

miscellaneous  flags  and  pennants,  28 

national  ensign,  21 

national  ensign  aboard  ship,  27 
Fog,  239 
Fog  signals,  91 
Fronts,  239 


G 

General  ratings,  1 
General  sailing  charts,  121 
Gnomonic  projection,  117 
Great  circle,  155 
Great  circle  sailing,  117 
Greenwich  mean  time  (GMT),  143 
Gun  salutes,  16 
Gyro  repeaters,  69 
Gyrocompass,  69 


H 

Hand-held  binoculars,  74 
Harbor  charts,  122 
Height  of  tide  at  any  time,  208 
Height  of  tide  at  reference  station,  206 
Honors  and  ceremonies,  15-36 
at  official  inspection,  21 
dressing  and  full-dressing  ship,  21 
flag  officer  or  unit  commander  relieving 

command,  20 
flags  of  principal  maritime  nations,  21 
for  civil  officials  and  foreign  dignitaries,  21 
gim  salutes,  16 

hailing  an  approaching  boat,  19 
honors  for  officers,  17 
passing  honors,  155 
procedure  for  official  vib*,it,  17 
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I 

Identification  of  celestial  bodies,  196 
Inactive  duty  advancement  requirements,  4 
Infantry  battalion  flag,  30 
International  Morse  code,  270 
Interpreting  radar  information,  183 


L 

Lateral  buoyage  system,  92 
Latitude,  155 
Leadership,  1 
Lights,  84-89 

characteristics,  84 

dang-er  sectors,  88 

lighthouses  and  light  structures,  87 

lightships,  88 

visibility  of,  85-87 
List  of  Lights,  130 
Local  apparent  noon  (LAN),  202 
Local  mean  time  (LMT).  143 
Logs,  37-46 

alterations  in  deck  log  and  QM  notebook,  44 

disposal  of  QM  notebook,  44 

Quartermaster's  notebook,  39-43 

sample  log  entries,  44-46 

ship^s  deck  log,  37 
Long  glass,  74 
Longitude,  155 
Loran,  172-179 

disadvantages,  179 

how  loran  works,  172 

plotting  loran  lines  of  position,  178 

range  and  reliability,  173-175 

shipboard  loran  equipment,  176-178 

wave  characteristics  and  signal  identification, 
175 

Loran-C,  185 
Lunar  time,  143 

M 

Magnetic  compass,  55-69 

adjusting  versus  compensating,  62 
compass  error,  57 
compass  limitations,  56 
compass  nomenclature,  55 
compc  ss  table,  68 
correcting  compass  error,  61 
degaussing,  62-68 
magnetism,  55 

precautions  in  vicinity  of  magnetic  compass,  57 
record  book,  57 

standard  and  steering  compass,  62 
Maintenance  of  navigational  instruments,  82 
Maneuvering  board,  242-260 

relative  motion,  242 

relative  plot,  243 
Master  gyros,  69 

Masthead  and  range  light  rules,  96 


Mean  time,  143 

Measuring  relative  humidity,  221-223 
Measuring  ship's  speed,  160 
Measuring  temperature,  219-221 
Mercator  projection,  115-117 
Mercurial  barometer,  223 
Meridian  angle  (t),  193 
Meridians,  154 

Military  grid  reference  system,  118-121 
Military  standards,  5 
Minesweeper  light  rules,  105 
Monthly  Information  Bulletin,  130 
Moonrise  and  moonset,  218 
Morse  code  alphabet,  271 


N 

National  ensign,  21-28 
Nautical  astronomy,  189 
Nautical  chart  and  publication  catalogs,  126 
Nautical  chart  symbols,  140 
Nautical  direction,  156 
Nautical  distance,  156 
Nautical  speed,  156 
Navdac,  187 
Navigation,  153-157 
bearings,  157 

circular  measurement,  153 

defined,  153 

great  circle,  155 

latitude  and  longitude,  155 

meridians  and  parallels,  154 

nautical  direction,  156 

nautical  distance,  156 

nautical  speed,  156 

terrestrial  sphere,  153 
Navigation  by  satellites,  184 
Navigational  aids,  84-94 

aids  in  intracoastal  waterway,  91-94 

buoys,  89-91  .....  

daybeacons,  91 

fog  signals,  91 

lights,  84-89 

ranges,  91 
Navigational  charts,  121 
Navigational  instruments,  71-83 

aids  to  vision,  73-76 

azimuth  circle  and  bearing  circle,  76 

pelorus,  76 

plotting  instruments,  79 
self-synchronous  alidade,  77 
sextant,  71-73 
stadimeter,  78 

stowing  and  handling  instruments,  81-83 
Navigational  radar  targets,  183 
NavPers  10052,  6 
Navy  flag,  30 

Not-under-command  lights,  99 
Notice  to  Mariners,  127 
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INDEX 


O 

Occupational  sundards,  5 

Oceanographic  observations,  170 

Officer  honors,  17 

Official  inspection  honors,  21 

Omega,  lb  7 

0\erlay,  plotting,  158 


P 

Parallel  rulers,  79 
Parallels,  154 
Passing  honors,  15 
Pelorus,  76 
Pennants,  28-31 
Phonetic  alphabet,  ?71 
Pilot  charts,  130 
Pilot  vessel  light  rules,  97 
Piloting,  161-167 

compass  error  in  plotted  fix,  165 

fLxes,  162 

horizontal  sextant  angles,  165 

lines  of  position,  161 

i)iloting  record,  162 

running  fix,  166 

selecting  landmarks,  163 
Piloting  by  soundings,  167-170 

depth-sounding  sonar,  168 

|)05ition  by  soundings,  170 

sounding  logbooks,  169 
Plan  posiXion  indicator  (PPI),  180 
Plotting,  158 

Plotting  instruments,  79-61 
Portfolio  Chart  List,  127 
Prepaiations  for  getting  underway,  13 
Protractor,  79 
Psychrometer,  221 
Publications  custody  log,  11 


O 

Quals  Manual,  5 
Quartermaster  rating,  1 
Quartermaster  watches,  9-14 
Quartermaster's  notebook,  39-46 


R 

Radar,  179-183 

how  radar  works,  180 

piloting  by  radav,  182 

plan  position  indicator  (PPI),  180 

range  and  bearing,  181 
Ranges,  91 

Rate  training  manuals,  6 
Record  of  Practical  Factors,  5 
Red  Cross  flag,  30 
Relative  bearing,  157 
Relative  motion,  242 


Relative  plot,  243-260 

change  of  station,  254 

closest  point  of  approach  (CPA),  250 

maneuvering  board,  244-246 

plotting  own  ship  in  center  of  maneuvering 
board  (MB),  247 

maneuvering  board  hints,  250 

maneuvering  board  technique,  250 

new  CPA,  251 

3-minute  rule,  249 

true  and  apparent  wind,  258 

vector  diagram,  249 
Rules  of  the  Road,  95-114 

applicable  rules,  95 

distress  signals,  113 

rules  for  lights,  96-107 

sound  signals  for  fog,  107 

special  submarine  signals,  114 

steering  and  sailing  rules,  107-113 
Running  fix,  ;.66 

Running  lights  on  powerboats,  96 


S 

Sailing  Directions,  128 
Sailing  vessel  light  rules,  104 
Sample  log  entries  QM  notebook,  44-46 
Satellite  navigation,  184 
Self-synchronous  alidade,  77 
Semaphore  alphabet,  272 
Service  ratings,  1 
Sextant,  71-73,  165 

care  of,  73 

index  correction,  73 

nucrometer,  71 

taking  a  sight,  72 

timing  observations,  73 
Ship's  binoculars,  75 
Ship's  deck  log,  37-39 

Ship^s  inertial  navigation  system  (SINS),  187 
Ship's  telescope,  74 
Ship's  wind,  233 
Shoran,  187 

Side  and  stern  light  rules,  96 
Side  honors,  19 

Sidereal  hour  angle  (SHA),  190 
Sidereal  time,  143 
Sling  psychrometer,  223 
Small  area  plotting  sheet,  158 
Solar  time,  143 
Sound  signaling,  284 
Souiid  signals  for  fog,  107 
Stadimeter,  78 

Standard  and  steering  compass,  62 
Standard  time  zones,  144 
Star  Finder  and  Identifier,  196 
Star  tracker,  187 

Steering  and  sailing  rules,  107-113 

channels,  bends,  and  leaving  a  berth,  113 
meeting  end-on,  110 
overtaking,  112 
radar  information,  112 
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Steering  and  sailing  miles  —  Continued 

risk  of  collision,  110 

who  must  keep  clear,  109 
Steering  and  steering  gear,  47-54 

engines,  48-51 

evasive  steering,  54 

machinery,  47 

orders  to  steersman,  51 

pointers  on  steering,  52-54 

rudder,  47 

steering  engine  cutout,  51 

steering  stations,  54 
Storm  ^^arning  signals,  240 
Submarine  light  rules,  106 
Sunrise  and  sunset,  214-218 


T 

Telesc^)pic  alidade,  76 

Terrestrial  sphere,  153 

Thermometers,  220 

Three-arm  protractor,  166 

3-mlnute  rule,  249 

Tidal  differences  and  constants,  207 

Tides  and  currents,  204-218 

Air  Almanac,  218 

current  tables,  211 

moonrise  and  raoonset,  218 

predicting  height  of  tide,  205-209 

predicting  set  and  drift  of  current,  211-214 

sunrise  and  sunset,  214-218 

tadal  currents,  209-211 

tide  tables,  204 

time  of  tide  and  depth  of  water,  204 
variance  of  predicted  from  actual  conditions,  214 
Tiller  line,  48 

Time  and  timepieces,  141-152 

kinds  of  time,  143 

time  and  arc,  141-143 

time  and  date,  145 

timepieces,  146-152 

zone  time  and  GMT,  144 
Towing  vessel  light  rules,  9S 
Training  films,  8 
Tropical  cyclone,  228 
True  bearing,  157 
True  wirA,  229-258 


U 

Underwater  log  indicator,  161 
Union  jack,  26-28 
United  Nations  flag,  31 

Universal  Polar  Stereographic  (UPS)  grid,  118 
Universal  Transverse  Mercator  (tJTM)  grid,  118 


V 

Variation,  57 

Vector  diagram,  249 

Vessels  aground  lig^it  rules,  102 

Vessels  at  anchor  light  rules,  98 

Visual  procedure,  279 

call  signs  and  address  groups,  282 

operating  signals,  281 

procedure  signs,  279 

punctuation,  281 
Visual  signaling,  270-279 

flaghoist  signaling,  275-279 

flashing  light,  270 

semaphore,  272 
Voice  radio,  261-270 

message  forms,  265 

0    ration,  261 

prunouncing  numerals,  262 

prowords,  263 

radiotelephone  procedure,  266 


W 

Watches,  146 
Weather,  219-241 

air  in  motion,  227 

atmosphere,  219 

atmospheric  pressure,  223-227 

clouds,  235-239 

fog,  239 

fronts,  239 

importance  to  seafarers,  219 
keeping  track  of  the  weather,  229 
measuring  relative  humidity,  221 
measuring  temperature,  219 
storm  warning  signals,  240 
tropical  cyclone,  228 
wind,  229-235 

Weather  observation  sheet,  37 

Wind,  229-235 

Working  a  sight,  197-202 
a  celestial  fix,  201 
computed  altitude,  200 
computed  azimuth,  200 
declination,  198 
meridian  angle  (t),  199 

World  ocean  basins,  124 

World  Regions  and  Subregions,  125 


Z 

Zone  (standard)  time,  143 
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Indus t_:icil  measurement  aid  conrr-^l   h^c;  t„  r^^^ 

ci.iu  conrroi  nas  m  many  respects  undergone 

more  changes  in  the  last  decade  than  in  its  entire  previous  existence. 
These  changes  are  primarily  due  to  advancements  in  solid  state  tech- 
nology that  are  making  electronic  instruments  and  the  computers  they 
work  with  more  reliable  and  more  economical  with  every  passing  day. 
Recognizing  the  multitude  and  growth  rate  of  these  innovations,  the 
Texas  Education  Agency,   Division  of  Occupational  Research  and  Develop- 
ment,  funded  Lee  College  to  compile  with  the  cooperation  of  the  indu.trie 
affected,   a  curriculum  to  meet  the  needs  of  this  relatively  new  and 
rapidly  advancing  technology.     Over  150  of  our  larger  industries  in  the 
state*  were  asked  questions  such  as:     "Do  you  use  electronic  instruments 
for  process  measurement  or  control?     Do  you  use  computers  for  process 
measurement  or  control?"     Over  150  industries  replied  that  they  did  use 
electronic  instruments,   and  over  50  industries  said  they  already  had 
computers  "on-line-  in  the  process  or  had  one  on  order  for  that  purpose. 

Proqre^\fonri-''°^^r^^°"  procedures  and  data  are  documented  in  "Final 
progress  Report  on  Proposal  29255  Curriculum  Development  for  Electrnn7^ 
instrumentation  prepared  by  Charles  McKay,  Project  Director  for  the 

';:;cJ?^un'e°3o"^S^r"'  or^^^^"  OeLlopm^t,  Tex:s"Educa°tior 

agency    June  30,   1972."     Obviously  this  study  involves  a  verv  sm^n 

^:^^eT^^n^l^.^'—^  instrum:ntaSoL%\^iver, 
the  various  types  of  Sdustrifs  S  the"?  t  ^^P— ntative  sample  of 
instrumentation.  ^"^"^^rxes  xn  the  state  usxng  electronic 


As  many  as  possible  of  these  industries  were  visited  to  see  the  systems 
in  operation.     The  vender      and  manufacturers  of  the  electronic  instru- 
ments and  computers  w-ere  contacted  for  technical  information  so  that  an 
appropriate  program  could  be  designed  to  train  technicians  to  maintain 
and  install  these  devices..     Members  of  the  ISA  and  the  IEEE  gave 
generously  of  their  time  and  information  to  inprove  the  course  contents* 
Those  portions  of  the  curriculum  judged  to  be  major  innovations  by 
the  Lee  technical  faculty  were  identified  and  select  groups  of  students; 
many  of  them  from  industry,  were  used  to  test  and  refine  the  outlines. 
Finally,  after  all  portions  of  the  rough  draft  had  been  tested  by  at 
least  one  control  group;   teachers  of  electronics,  electro-mechanics, 
and  instrumentation  from  thronjighout  the  state  were  ii^vited  to 
Lee  College  on  May  22  through  May  26,  1972,   to  discuss  the  new  program 
and  do  further  testing  and  refining  of  its  content.     This  document 
is  a  result  of  these  efforts.     It  is  designed  as  a  two-year  program  to 
offer  an  Associate  of  Applied  Science  in  electronic  instrumentation. 
It  should  however,  also  be  of  benefit  to  those  instructors  of  existing 
programs  in  electronics,  electro-mechanics,  and  instrumentation.  When 
possible  each  course  is  broken  into  three  parts:     an  outline  meant  to 
serve  as  a  timetable  for  the  topics  to  be  presented,   the  behavioral 
objectives  to  specify  a  "minimum" set  of  desired  results  in  measurable 
terms,   and  sample  examinations  meant  to  complement  the  outline  and 
objectives  by  providing  some  suggested  measurement  techniques*     In  as 


™ch  as  possible  this  curriculum  was  developed  by  a  systems  approach 
in  that  all  topics  in  all  courses  are  intended  to  converge  at  the 
curriculum- s  conclusion  to  produce  a  student  with  the  desired  exit 
skills  and  behav.ors-namely  to  maintain  and  install  electronic 

instrxoitient  systems  in  the  far-f^        =ii,„^^4-  j  • 

y  m  tne  face  of  almost  daily  innovations  and  change< 

within  the  field. 
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BIBLIOGRAPHY: 

A  periodical  bibliography  is  referenced  on  the  next  page.  Because 
of  the  extremely  dynamic  nature  of  the  field,  commercial  textbooks  are 
not  listed.     It  is  recommended  that  manufacturers  of  electronic  instru- 
ments and  computers  be  contacted  for  manuals  and  technical  data  sheets. 
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PERIODICALS 


Communications  News 
402  West  Liberty  Drive 
Wheaton,  Illinois  60187 

Computer  Decisions 

Mayden  Publishing  Co.  Inc. 

50  Essex  Street 

Rochelle  Park,  N.  J.  07662 

Computer  Design 
Circulation  Department 
P-  O.  Box  "A" 
Winchester,  Mass.  01890 

Control  Engineering 
Circulation  Department 
466  Lexington  Ave. 
New  York,  N.   Y.  lOQiy 

Data  Product  News 
Circulation  iManager 
McGraw-Hill  Bldg, 
330  W.   42  St. 

New  York  city,  N.  Y.  10036 

Datamation 
P.  O.  Box  200 
Greenwich,  Conn.  06830 

EDN 

Criculation  Department 
P.  O.  Box  5262 
Denver,  Colorado  80217 

Electronic  Capabilities 
209  Dunn  Ave. 
Stamford,   Conn.  06905 

Electronics 
McGraw-Hill  inc. 
P.   O.  Box  514 
Hightstown,  N.   j.  08520 


Electronic  Design 
Circulation  Manager 
50  Essex  Street 
Rochelle  Park,  N.  J. 


07662 


Electronic  Industries 
Chilton  Company 
Chestnut  &  56th  Sts. 
Philadelphia,   PA  19139 
Att:     Circulation  Dept. 

Electronic  Instrument  Digest 
222  West  Adams  Street 
Chicago,  Illinois  60606 

Electronic  Products 
Circulation  Department 
645  Stewart  Ave. 
Garden  City,  N.  Y.  11530 

Electro/Optical  Systems  Design 
222  West  Adams  Street 
Chicago,  Illinois  60606 

IBM  Journal  Research  &  Development 
International  Business  Machines 
Armonk,  New  York  10504 

IEEE  Spectrum 

345  East  47  Street 

New  York,  N,  Y.  10017 

Instrumentation  Technology 
Instrument  Society  of  America 
400  Stanwix  Street 
Pittsburgh,   PA  15222 


Instruments.  &  Control  Systems 

P.   0.   Box  2010 

Bala  Cynwyd,   PA  19004 
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PERIODICALS 


Microwave  Journal 
610  Washington  Street 
Dedham,  Massachusetts  02026 

Modern  Data 
Circulation  Department 
3  Lock land  Ave. 
Framingham^  Mass.  01701 

Oil  and  Gas  Journal 
S  ub  sc r iber  S e r vie e 

Tulsru  o^^a.  74101 

Proceedings  of  IEEE 
345  East  47  Street 
New  Yor::,  N.  Y.  10017 

Product  Design  &  Development 
Chestnut  &  56th  Streets 
Philadelphia,   PA  19139 


Product  Engineering 
Circulation  Manager 
P.  O.  Box  546 
Hightstown,  N.  J.  08520 


Scientific  American 

415  Madison  Ave. 

New  York,  N.  Y.  10017 


Software  Age 

P.  O.  Box  2076 

Madison,  Wisconsin  53701 


Telecommunications 
610  Washington  Street 
Philadelphia,   PA  19139 


ERIC 


26ei 


viii 


RECOMMENDED  TOOLS  FOR  TOOL  BOX 

1.  4  3/4"   long  nose  plier   (coil  spring  handle) 

2.  4  3/16"  semi- flush  cutting  oblique  cutter   (coil  spring 

handle) 

3.  1/2"  capacity  x  4"  adjustable  wrench 

4.  6  5/8"  slim  long  nose  plier   (coil  spring  handle) 

5.  6  1/16"   flush  oblique  cutter 

6.  Phillip  screwdriver'    (point  size  1;   blade  size  3") 

7.  Shock  proof  screwdriver     (round  blade;   3/16"  x  4") 

8.  Shock  proof  screwdriver     (round  blade;   1/8"  x  3") 

9.  Electrician's  tool   (multi-function  wire  stripper,  crimper, 

cutter) 

10.  Light  duty  wire  stripper  and  cutter  (adjustable) 

11.  Terminal  pin  insert  tool    (compatible  with  bread  board 

requirements) 

12.  Wire-v/rap  de-wrapping  tool 

13.  8- foot  tape  measure 

holder^^  w.   soldering  iron  with  1/8"  chisel  tip,  sponge, 
15.     Solder   (1  lb.  reel,   60/40  alloy,   20  ga.) 
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STUDENT  EVALUATION  SHEET 

(At  the  conclusion  of  each  examination  in  each  course,   the  stJ'jJ^nt 
will  be  asked  to  fill  in  a  "Student  Evaluation  Sheet"  and  submit  it  to 
his  instructor.     The  purpose  of  this  sheet  is  to  insure  student  feedback 
to  aid  the  instructor  in  improving  the  course.) 

Course  number  and  title  .  .   • 

Circle  one  number    (5  is  highest  ranking  and  1  is  lowest  ranking) 

1.  Were  the  course  objectives  made  clear  to  you? 

5     4     3     2  1 

2.  Did  the  instructor  make  an  honest  effort  to  present  the  course 
objectives  clearly? 

5     4     3     2  1 

3.  Do  you  feel  the  instructor  was  well  prepared  for  each  class? 

5     4     3     2  1 

4.  Based  on  your  out-of-class  preparation  such  as  chapter  assign- 
ments, homework  problems,  etc.,  were  you  well  prepared  for  each 
class? 

5     4     3     2  1 

5.  Was  this  examination  fair  and  did  it  measure  the  attainment  of 
the  course  objectives? 


6.     To  what  extent  did  your  homework  problems  and  outside  reading 
contribute  to  the  attainment  of  the  course  objectives? 

5     4     3     2  1 
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STUDENT  EVALUATION  SHEET 

7.  To  what  extent  did  your  laboratory  ^ork  contribute  to  the 
attainment  of  your  course  objectives? 

5     4     3     2  1 

8,  Circle  the  number  which  best  represents  the  number  of  out-of- 
class  hours  spent  each  week  in  studying  for  this  course. 

5     4     3     2  1 

Date  ,  Student  SignatCire^  

Instructor  signature   


Comments  by. student  and  instructor  may  be  written  on  the  back.  The 
department  would  appreciate  any  student's  suggestions  on  ways  of  improv- 
ing the  course. 
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AAS  IN  ELECTRONIC  INSTRUMENTATION 


FIRST  SEMESTER 

EI  401  -  Introduction  to  D,C.  Analog  and  Digital  Circuits 

EI  302  -  Industrial  instruments  and  Controls 

IP  301  -  Industrial  Physics,   Part  I 

TM  301  -  Basic  Technical  Mathematics,  Part  I 

TRW  301  -  Technical  Report  Writing 

PE  -  Physical  Education 


SECOND  SEMESTER 


EI  403  -  Alternating  Current  Theory 
EI  404  -  Solid  State  Devices 

EI  305  -  Schematics,  Diagrams  and  Construction,  Part  I 

IP  302  -  Industrial  Physics,   Part  II 

TM  302  -  Basic  Technical  Mathematics,   Part  II 

PE  -   Physical  Education 


THIRD  SEMESTER 

EI  311  -  Electronic  Instrumentation  Systems  Layout,   Construction  and 

Installation  Procedures 
EI  412  -  Pneumatic  and  Mechanical  Control  Instruments 
EI  413  -  Electronic  Control  Instruments 
EI  414  -  Pulse  &  Digital  Circuits 
TM  313  -  Technical  Mathematics,   Part  III 
PE  -  Physical  Education 


FOURTH  SEMESTER 

EI  316  -  Electronic  Instrumentation  Project 

EI  415  -  Computers  &  Computer  Controlled  Systems 

EI  417  -  Telecommunications/Telemetry 

TM  411  -  Technical  Mathematics:  Introduction  to  Computer  Progranmiing 
PE  -  Physical  Education 
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COURSE : 
TITLE: 

COREQUISITE: 


EI  401 

Introduction  to  D.C.  Analog  and  Digital 
Circuits 

TM  301 


SPECIAL  NOTES; 


This  course  is  meant  to  contrast  basic 
analog  and  digital  concepts.  Therefore, 
half  the  course  work  in  a  normal  week  is 
analog.     The  other  half  of  the  week  is 
digital. 


DATE 


HOURS 
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I.  Digital 

 A.     Course  orientation  as  a  subset  of 

curriculum  and  entry  level  test  2.0 

-   B.     Pretest  on  course  objectives  1  o 

  C.     Component  identification  and  purchasing  6.0 

_   D.     Equipment  identification  and  purchasing  3.0 

•    _   E.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  3^0 
  F.  Gating 

1.  Positive  logic 

2.  And 

3.  Or 

4.  Not 

G.     Combinational  And-Or-Not  Functions  6.0 

1.  Exclusive-Or 

2 .  Digital  comparators 

3.  Others 

,   H.     Diode  Action  g^O 

1.  Forward  and  Reverse  Bias 

2.  Diode-Resistor  Gates 
3e     LED  biasing 

  I.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  3^0 
.  J.     Inductors  4  5 

1 .  Time  constants 

2.  Induced  magnetism 

a.  Laws  of  magnetism 

b.  Applications  of  electro-magnetism 

1.  Reed  switches 

2.  Magnetic  pick-up  shaft  encoders 

3.  Turbin  meters 

4.  Magnetic  flow  transmitters 
9^.                                                           5.  SOV's 
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DATE  HOURS 

6.  Panel  counters 

7.  DP  transmitters 

8 .  Geopliones 

9.  • Relays 

3 .     Diode  Suppression 
K.     Relay  Logic  4.5 

1.  Ands 

2.  Ors 

3.  Not 

4.  Combinational  And-Or-No^  Logic 

5.  Status 

6.  Alarm 

L.     Objectives  Test,  Student  Evaluation,  and 

Corrective  Feedback  3 . 0 

II.  Analog 


A. 

Electricity 

3. 

0 

1.     The  atom 

2.     Current  carriers 

a.  Electrons 

b.  Holes 

B. 

Ohm '  s  Law 

1. 

5 

C. 

Kirchhoff's  Law  for  Series  Circuits 

1. 

5 

D. 

Series  Circuits 

9. 

0 

1.     Circuit  analysis 

2.  Resistors 

3.  Batteries 

E. 

Objectives  Test,  Student  Evaluation,  and 

Corrective  Feedback 

3. 

0 

F. 

Power 

3. 

0 

1.     Conduct  .-j  and  insulatoi^s 

2.  Resistors 

3.  Batteries 

G. 

Kirchhoff's  Law  for  Parallel  circuits 

1. 

5 

H. 

Parallel  Circuits 

3. 

0 

I. 

Series-Parallel  Circuits 

7. 

5 

J. 

Objectives  Test,  Student  Evaluation,  cLnd 

Corrective  Feedback 

3. 

0 

K. 

Network  Theorems 

.  6. 

0 

1.  Matrix  solution  of  non  series-parallel 
circuits 

2.  Thevinin's  Theorem 
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3.  Norton's  Theorem 

4.  Superposition  theorem 
Capacitors 

1 .  Time  constant 

2.  Application  of  a  pulsating  D.C. 
rectangular  wave  to  an  RC  circuit 

Open  Note    (Objective  Test,  Student 
Evaluation,   and  Corrective  Feedback 

TOTAL  HOURS 


2m8 


4 


EI  401 


DIGITAL  OBJECTIVES 


Special  Notes: 


This  course  is  meant  to  contrast  basic  analog  and  digital 
concepts.     Therefore,  half  the  course  work  in  a  normal 
week  is  analog;   the  other  half  of  the  week  is  digital. 


Using  only  paper  and  pencil,   the  student  shall  within  twenty  minutes 
identify  from  a  sample,   schematic  symbol,  or  a  picture,   the  following 
components  and  tools;   and  shall  within  a  tolerance  of  fifty  per  cent, 
correctly  estimate  the  price  of  at  least  75%  of  the  following  itemsi  and 
name  at  least  three  establishments  where  the  compenents  or  tool  can  be 
purchased: 


Gold  band  carbon  resistor 
Wire  wound  potentiometer 
Disc  capacitor 
Tubular  capacitor 
"Canned  capacitor 
Filter  choke  or  inductor 
Transformer 
Relay 

Small  signal  diode 
Power  rectifier  diode 
Small  signal  transistor 
Power  transistor 
"In  line"   integrated  circuit 
TO-5  integrated  circuit 
Flat  pack  integrated  circuit 
Transistor  socket 


IC  socket 

Roll  of  "hook  up"  wire 
Vector  board 
"Flea"  clips 
Stand  offs 

Machine  screws  and  nuts 

Wire  wrap  board 

Wire  wrap  wire 

Roll  of  solder 

Long  nose  pliers 

Dykes 

Soldering  pencil 

Soldering  gun 

"Spin  tight"  set 

Small  flat  head  screw  driver 

Small  Phillips  head  screw  driver 


Using  only  paper,  pencil,   and  component  catalog,   the  student  shall 
within  one  hour,   if  given  specific  requirements  by  the  instructor  correctly 
fill  out  an  order  form  for  any  selection  of  components  and  tools: 


Gold  band  carbon  resistor 
Wire  V7ound  potentiometer 
Disc  capacitor 
Tubular  capacitor 
"Canned  capacitor 
Filter  choke  or  inductor 
Transformer 
Relay 

Small  signal  diode 
Power  rectifier  diode 


IC  socket 

Roll  of  "hook  up"  wire 
Vector  board 
"Flea  clips 
Stand  offs 

Machine  screws  arid  nuts 
Wire  wrap  board 
Wire  wrap  wire 
Roll  of  solder 
Long  nose  pliers 
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Small  signal  transistor 
Power  transistor 
"In  line"  integrated  circuit 
TO- 5  integrated  circuit 
Flat  pack  integrated  circuit 
Transistor  socket 


Dykes 

Soldering  pv^ncil 

Soldering  gun 

"Spin  tight"  set 

Small  flat  head  screw  driver 

Small  phillips  head  screw  driver 


Using  only  paper  and  pencil,   the  student  shall  within  twenty  minutet 
identify  from  a  sample  or  a  picture,   the  following  items  of  equipment; 
and  shall  within  a  tolerance  of  f i ty  per  cent  correctly  estimate  the 
price  of  at  least  75%  of  the  following  items  and  name  at  least  th".o 
vendors  or  manufacturers  from  whom  the  item  may  be  purchased: 


1  Mega  H:.;  DC  coupled  scope 
Ten  times  scope  probes 

Dual  trace  10  Mega  Hz  DC  coupled  scope 

FET-VOM 

VTVM 

Impedance  bridge 

Audio  frequency  generator 

Pulse  generator 

Power  supplies 

Air  operated  valves 


Wire  wrap  guns 
n:ier  ma  1  s  tr  ipper 
Heat  shrink  gun 
Mini  computer 
Maxi  computer 
ASR33 

Controllers 
Transmitters 
Recorders 
SOV 


Using  only  paper,   pencil,   and  vendor  catalogs,    the  student  shall 
within  one  hour,   if  given  specific  requirements  by  the  instructor, 
correctly  fill  out  an  order  form  for  any  selection  from  the  following 
equipment  list: 


1  Mega  Hz  DC  coupled  scope 
Ten  times  scope  probes 

Dual  trace  10  Mega  Hz  DC  coupled  scope 

FET-VOM 

VTVM 

Impedance  bridge  ' 

Audio  frequency  generator 

Pulse  generator 

Power  supplies 

Air  operated  valves 

Digital  examination  1. 


Wire  wrap  guns 
The  r m  a 1  s  tr  i ppe  r 
Heat  shrink  gun 
Mini  computer 
Maxi  computer 
ASR33 

Controllers 
Transmitters 
Recorders 
SOV 


Using  only  paper,  pencil,   and  logic  template,   the  student  shall 
within  ten  minutes  correctly  define  and,  where  appropriate,   list  symbols 
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and  truth  tables  for:     Positive  Logic,   And  Gates,  Or  Gate,   Not  Gate, 
Exclusive  Or  Combination,   and  Digital  Comparator  Coinbination. 

Using  only  paper,   pencil,   and  a  digital  logic  demonstrator  board, 
the  student  shall  within  twenty  minutes  correctly  connect  and  demonstrate 
to  the  inst-^ictor  or  lab  assistant  the  verification  of  the  definition  or 
the  truth  table  of  the  following:     Positive  Logic,   And  Gate,   Or  Gate,  Not 
Gate,   Exclusive  Or  Combination,   and  Digital  Comparator  Combination.  The 
student  will  then  write  a  brief  description  of  at  least  one  pos>sible 
application  for  each  gate  combination^ 

Using  only  paper,   pencil,   and  a  diode  demonstrator  board,  the 
student  shall  within  twenty  minutes  correctly  draw,   connect,   and  demon- 
strate to  the  instructor  or  lab  assistant  a  schematic  of  a  forv/ard 
biased  diode  circuit.     Both  circuits  must  be  labeled  with  an  indication 
of  the  voltage  dropped  across  the  diode,   the  current  through  the  diode, 
the  resistance  of  the  diode,   and  a  brief  description  of  the  diode's 
function  in  the  circuit. 

Using  only  paper,  pencil,   and  a  diode  demonstrator  board,  the 
student  shall  within  seventy  minutes  correctly  draw,   connect,  and 
demonstrate  to  the  instructor  or  lab  assistant  a  diode  resistor  Or  Gate, 
And  Gate,   and  Not  Gate.     Each  schematic  should  be  labeled  and  accom- 
panied by  a  brief  paragraph  describing  the  circuit  action. 

Using  only  paper,   pencil,   and  ^  diode  demonstrator  board,  the 
student  shall  within  twenty  minutes  correctly  draw^   connect,   and  demon- 
strate to  the  instructor  or  lab  assistant  a  LED  biasing  circuit.  The 
schematic  will  be  accompanied  by  a  brief  paragraph  describing  circuit 
action. 


Digital  examination  2 . 

Using  notes,   slide  rule,   scope,   and  a  component  demonstrator  board, 
the  student  shall  within  forty  minutes,   if  given  values  for  R  &  L  and 
an  applied  voltage,   correctly  calculate,   connect,   and  demonstrate  to 
the  instructor  of  lab  assistant  values  for  voltage  at  the  end  of  each 
of  the  first  five  time  constants. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  correctly  identify  from  a  sample  or  a  picture  any  four  of  the 
following  items;   and  write  a  brief  description  of  the  theory  of  operation 
and  application  of  each  item:     Reed  switches,  magnetic  pick-up  shaft 
encoders,   turbin  meters,  magnetic  flow  transmitters,  panel  counters,  and 
Q  "eophones. 

ERIC 
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bo.r^^^"^  pressure  sourco,   component  clcmonstr.to 

board,   and  appropriate  technical  manuals,    the  studont   -^hall  ^^^7 
mxnutes  correctly  describe  the  theory  of'opera^ion  and  do^on:  ^o' 
the  instructor  or  lab  assistant  a  Solenoid  Operated  Valve  -m J  a  ^^  f°  • 
ential  Pressure  to  Current  Transmitter.  ^  ' 

Using  only  paper  and  pencil,   the  student  shall  within  ten  mirn(-< 

at'Ie^J'i^r''  the  theory  and  application  of  diode    supore^s.  on 

at  least  three  specific  examples  of  its  use.  gj.v...i. 

Using  only  paper,  pencil,   and  a  component  demonstrator  bnarri 
student  .nail  within  thirty  minutes  correctly  define  coinlc^n; 
demon..trate  to  the  instructor  or  lab  assistant  n.  '  And  O  I 

Digital  examination  3. 
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DIGITAL  EXAMINATION  1  (SAMPLE) 

1.     Identify  the  following  samples  or  pictures  of  components  of 
tools.     Name  the  item,   give  the  correct  prico  withiii  i  50;:, 
and  list  three  es t^ablishments  where  the  item  can  bo  pu  i-c  ha^;ecV. 
Turn  in  your  answers  to  the   instr uc Lor  wiio  ^/ill   tlicii  i:isnc  you 
a  "components"  catalog  for  use  in  proljimii 

{/O  iuxn) 


2.     After  exchanging  your  answers  to  problein   i    for  a  compovKMi  [ 
catalog,   use  the  attciched  j/eciaisi  t  i  on  forin  to  o.t.  dti.';  tht 
followj.ng  components; 


100  - 

2N3638' s 

25 

-   33K-10%  @  l/2^/^l 

50  - 

2N3569' s 

10 

-  Wire  wrap  boar 

dr. -with  bO  chip  dcnsi 

10  - 

2N404 ' s 

10 

-   12VSPDT  Rolr'vs. 

20  - 

SN7400P  ' 

s 

4 

-  Small  sprini  l 

o.'>ded  dykes 

50  - 

.01/^F  @ 

lOOOV 

4 

-  Small  sprinu  1 

oiidod  loii9  noses 

30  - 

100/^F  @ 

3  5V7V 

4 

-  Soldering  pc-nc 

lis 

75  - 

10I<-5%  @ 

'  1/4W 

1 

-  Roll  .solder 

100  - 

2. 2K-5%  > 

(a)  1/8W 

(   1  1-1  r.^ 

N  amo 
Unree 


Identity  the   following  samples  or  pictures  of  equipment 
the  item^   give  the  correct  price  witliin  ^  50?o,    and  list 
vendors  or  manufacturers  for  the  item,.     Turn  in  your  ansvvc?rs 
to  the  instructor  who  will  then  issue  you  an  "equipment^  cac 
for  the  use  in  problem  4. 

(20  min» 


iOQ 


After  exchanging  your  answers  to  problem  3   for  an  equipment 
catalog,   use  the  attached  requisition  forms   to  order  the 
following  items  of  equipuient: 


Single  trace  IMHZ  -  DC  Scope 
Dual  trace  IMHZ  ~  DC  Scope 
4-lOX  Probes 
FET-VOM 

Audio  frequency  generator 


Mini  computer  witli  8K  of  core 
Controller  with  MDSP 
DP/I  transmitter   from  0  to  20" 
1/2"   linear  air  operated  valve 


(  1  hr.) 


ERJC 
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DIGITAL  EXAMINATION  2  ^SAmpt.pI 


ERIC 


1. 


3. 


4. 


List  the  truth  table,   s^nnbol,   definition,   and  at  least  one 
application  for  the  following  gates  or  cora}.inations :     And,  Or 
Not,   Exclusive  Or,   Digital  Comparator.     Don^Onstrate  the  t'  ' 


boaid!  -nstrnctor  or  lab  a.si.lant  on  the  digital  lab" 

(20  min) 

Draw,    connect,   and  demonstrate  to  the  instructor  or  lab 
assistant  a  forvmrd  biased  2nd  a  revorse  bia^^pcl  diode 
^iZi'""'''    ,f  ^'^f^^'  doscrihe  the.  theory  of  operation  and 
calcul.ce  ail  valrages,   currents,   and  invodances  fo."  lab 
bo-3ird  vor  Lficntj  on. 

(20  min) 

of^^^J  '''"^  °'  operation  of  aiode-resistor  And 

Or,  and  Not  gates.  Draw  the  schematics.  connect  the  circuits' 
anc  demonstrate  to  the  instructor  or  lab  assistant! 

(70  min) 

Draw  the  schematic  and  briefly  explain  the  theory  of  operation 
Of  an  LED  biasing  circuit.     Demonstrate  the  eircuiftrSI 
instructor  or  lab  assistant,. 

(20  min) 
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DIGITAL  E>    MINATION  3  (SAMPLE) 

1.  Using  one  page  of  instructor  approved  notes  on  time  constants 
and  rectangular  inputs  to  RL  circuits;   calculate,   connect,  and 
demonstrate  to  the  instructor  or  lab  assistant  a  RL  circuit 
using  R=10K,   L=5h,   and  V=5V.     Calculrto  the  voltage   for  the 
end  of  each  of  the  first  five  time  c  mts. 

(40  min) 

2.  Identify  the  following  samples  or  pictures  and  v/rite  a  brief 
description  of  the  theory  of  operation  and  application  of 
each  item, 

(20  min) 

3.  Refer  to  the  manufacturer's  technical  manual  and  describe  the 
theory  of  operation  and  application;   then  demonstrate  to  the 
instructor  or  lab  assistant  a  working  SOV  circuit  and  a  working 
DP/I  transmitter  circuit. 

(60  min) 

4.  Explain  the  theory  of  operation  and  application  of  diode 
suppression  giving  at  least  three  specific  examples  of  its 
use. 

(10  min) 

5.  Draw  the  truth  table  and  relay  schematic  for  the  logic 
equation  F  =  ABC  +  BA   (Assume  2-SPDT-12v  Relays) .  Connect 

the  circuit  and  demonstrate  to  the  instructor  or  lab  assistant. 

(30  min) 

6.  Draw  and  describe  both  a  status  and  an  alarm  circuit. 

(10  min) 
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ANALOG  OBJECTTVT:.c; 


Specxal  Notes:     l^.s  course  is  meant  to  contrast  basic  analog  and  dig^^a" 

concepts.     Therefore,  half  the  course  work  in  a  normal" 
week  xs  analog;   the  other  half  of  the  ^veek  is  digiS: 

Using  only  paper  and  pencil,   the  student  c^han  t,-;4->,-  ^ 

<™-  ^-a,^^^-,:Lrc"r™rL"-;.r 

volt.ater,  a^p  ^e^^^::^  ^^1^°''°^^^^  -tars 

pra.autions  to  the  instructor  or  asJiStan?  '^amonstrata  these 


studentlha?f^;i?hirfr"ta°:rS;uter"'  ^  ^r'/""  ^  t''^ 
thraa  instruments        .LsSS  Sc  ™1?ag:      "'^  demonstrate  the  use  of  the 

VOM  or'vTOM°"il/*'""''  "t"""  '  ^"''^  =°"'P°n^nt  demonstrator  board 

iz  z/^ri^ro%~Tn:  Tr  ::ri:rcir:;it:"'rjf,"'r"''^  ^'^^  ""^'^ 

polarity.     ^e  student  shaU^dei^o^s  raL"  he'appUcatioT  o?  thfr'^^ 
correctly  working  any  five  series  circuit  (given  bv  tie  i^^      .    "^  ^ 

^h^n'virlfrh-r"  r.''''  ^°  ^"e^^^rTln^^^L 

4S  .in^Ste":         g?:?r;ny^'?hi.^;  L^riJillrcui?'   ^''th^^^^"*  """^^ 
tions,   construct  workable  binarrCo'^bl^ZotLrdLgrf^"'^' 

Analog  examination  1. 

fifteeT^InuS  "^ll^Tt^ ^'T^'^l^^  -thin 
draw  the  schemai-^-  fr^r-       ^^^^  .        .     ^^auLery,   resis,.ors,   and  wire) 
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circiiits  by  the  instructor)   calculate  all  values  of  voltage,  current, 
resistance,   and  power  demonstrating  the  use  of  Kirchhoff^s  Law  for 
parallel  circuits.     The  student  shall  then  connect  the  circuits  and 
demonstrate  his  calculations  to  the  instructor  or  lab  assis;tant. 

Using  only  paper,  pencil,   slide  rule,   component  demonfitralor  board, 
and  tost  equipment,   the  stud3nt  shall  v/ithin  sjixty  minutef;   (if  given  any 
three  series-parallel  circuits)   correctly  calculate  all  circuit  values, 
connect  the  circuit,   and  demonstrate  to  the  instructor  or  lab  assistant* 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
45  minutes   (if  given  any  three  series-parallel  circuits  with  indicated 
malfunctions)   construct  a  workable  binary  troubleshooting  diagram. 

Analog  examination  2, 

Using  only  paper,  pencil,   slide  rule,   component  dem.onstrator  board, 
and  test  equipment,-  the  student  shall  within  sixty  minutes   (if  given 
two  non-series-parallel  circuits  such  as  the  bridge)   correctly  calculate 
by  matrix  solution  all  currents  and  voltages.     TTie  student  shall  connect 
and  demonstrate  his  solution  to  the  instructor  or  lab  assistant. 

Using  only  paper,  pencil,  .and  slide  rule,   the  student  shall  within 
thirty  minutes  give  Thevinin*s  Theorem,  Norton *s  Theorem,   and  the 
Superposition  Theorem  and  an  example  of  their  use. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator  board, 
and  test  equipment,   the  student  shall  within  forty  minutes   (if  given- a 
vaxue  for  a  capacitor,  resistor,   and  a  rectangular  wave)  correctly 
calculate  the  values  for  V-j^,  ^i''   ^2'  ^2'*     "^^^  student  will  connect 
and  demonstrate  his  calculations  to  the  instructor  or  lab  assistant. 

Ana"^.og  examination  3« 
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ANALOG  EXAMINATION  1  (SAMPLE) 
(Closed  reference) 


Describe  in  less  than  a  page  current  conduction  in  a  semi- 
conductor.    Explain  the  terms:     proton,  neutron,  electron, 
shells,  valence,  holes  as  current  carriers,,  electrons  as 
current  carriers,   and  batteries  as  current  sources. 

(10  min) 

List  three  precautions  for  using  each  of  the  following  meters: 
Voltmeter,   amp  meter,  and  ohmmeter. 

(10  min) 

Give  Ohm's  Law  and  Kirchhoffs  Law  for  a  series  circuit,  and 
the  procedure  for  determining  polarity.     Complete  theVIR 
block  diagram  for  the  following  r-'rcuits.     Connect  and 
demonstrate  to  the  instructor  or  xab  assistant  any  circuit 
they  request. 

(75  min) 


5v 


/.5K 


R,  --:?K 


5K< 


2  ri"  .,i, 


A  1^ 


ERIC 
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4,     For  the  following  malfunctions  in  the  circuits  of  problem  3^ 
construct  a  workable  binary  troubleshooting  diagram. 

Case  a.  =  Ov 

Case  b.     V^-^  =  12v 

Case  c.     V^^  =  3v 

(45  min) 
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AITALOG  EXTmiNATION  2  (SAJvlPLE) 


1-     From  the  following  circuit,  calculate  p^,   P2  .   and  the  co"ior 
code  of  both  resistors.     Explain  why  4  -  #6  cell,  #2'^  aag.^ 
wire,   and  1/16W  resistors  v;oui.d  or  would  nor  do  the  -ioL 


V-6  V. 


1'^ 

1. 


Sp  -'^r 


Give  Kirchhoff's  Law  for  a  parallel  circuit.     Calculate  the 
VIR  block  diagram  plus  the  power  dissipated  in  all  resisH-o-- 
Give  the  color  code  for  all  resistors.     Indicate  any  resisfco-s 
which  must  b':  rated  above  1/8W  and  any  wire  which  must  be 
below  #22  gage.     Connect  and  demonstrate  to  the  instructor-  or 
lab  assistant  any  of  the  following  circuits  they  request 


(45  mill; 
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3.     Calculate  the  VIR  block  diagram  for  the  following  circuits. 
Connect  and  demonstrate  to  the  instructor  or  lab  assistant 
any  of  the  following  circuits  they  request. 


v.- 

35  V. 


4v 


i  8rT.a. 


lO 


R9 


14  :<  ^ 


6k:  ? 


4K  c-^ 


R. 


2  V. 


(60     i  ' 


A 


50v' 


CI  RC'i^ 
■  B 


ERIC 


EI  401 


12 


^        A  * 


^      A  A 


V  t'^ 


17 


4. 


f"^  following  malfunctions  of  circuit  C  in  problem  3 
construct  a  workable  binary  troubleshooting  diagram 


Case  a. 
Case  b. 
Case  c. 


V5  =  0 


V3  =  S 
V2  =  I2v 


(45  min) 
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ANALOG  EXAMINATION  3  (SAMPLE) 
(Closed  reference) 

1,     calculate  all  currents  and  voltages  by  matrix  algebra,  Connecc 
circuit  ^2  and  demonstrate  to  the  instructor  or  lab  assistant. 

(60  min) 


2.  Give  Thevinin's  Theorem^  Norton's  Theorem^   and  the  Superposition 
Theorem  and  an  example  problem  of  each. 

(30  min] 

3.  (One  page  of  instructor  approved  notes  allowed) 
Given  R=10K,   C=.02f^F,   Ton=600ns,  T  off=800ns,  £^V-5; 

in  a  series  circuity   ca±v  ulate  V-j,,  V-^'^  Vp,  Connect 
the  circuit  and  demonstrate  the  validity  of  your  calculations 
to  the  instructor  or  lab  assistant. 

(40  min) 
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COURSE: 
TITLE: 

COREQUISITE: 
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Inaastrial 
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Instruments  & 


Control 


I.     Entry  Skills  Test,   Pretest  Ovez  Cource 
Objectives  and  Course  Or-ontation 

II.     Characteristics  of  Instruments 

A.  Static 

B.  DynaiTiic 

III.  Pressure  Measurements 

A.  Pressure  Scales 

B.  Manometers 

1.  U-Tube 

2.  Well 

3.  Incline  Plane 

C.  Spring  Pressure 

1.  Bourdon  Tube 

2.  Capsules^ 

3.  Bellows 

D.  Transducers 

E.  Differential  Pressure  Transmitters 

IV.  Liquid  Level  Measurement 

A.  Direct 

B.  Indirect 


V.     Temperature  Measurement 

A.  Temperature  Scales 

B .  Thermome  ter  s 

1.  Mercury- In-Glass 

2.  Bimc talic 

3 .  Thermocouples 

4.  Resistance,  Thermometers 

5.  Pressure  Spring 

6.  Radiation  Measuring 

VI.     Objectives  Test,  Student  Evaluation,  and 
Corrective 
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DATE 


HOURS 

VII-     Flow  (Fluid  and  Gas)   Measurement  9-0 

A.  Theory  of  Flow  Metering 
1.     Potential  Energy 

2-     Kinetic  Energy 

B.  Rate  of  Flow 

1,  Primary  Elements 
a.  Ventur.'  Tube 
b-     Orifice  Plate 

c.  Flow  Mozzle 

d.  Pitot  Tube 

2-     Secondary  Elements 

a.  U-Tube  Manometer 

b.  Differential  Pr-^ssure  Transmitter 

C.  Total  Flow 

D.  Net  Oil  Computers 

VIII,     Electronic  Measurements  4.5 

A.  Converting  from  Pressure  Ranges  to 
Current  Ranges 

B.  Converting  from         *ent  Ranges  to 
Pre  s  sure  Range  s 

C.  VJheatstone  Bridge 

D.  Volt-Ohm- Meters   (Operation  Only) 

E.  Vacuum  Tube-Volt  Meters   (Operation  Only) 

F.  Oscilloscopes    (Operation  Only) 

IX.     r')jectives  Test,  Student  Evaluation,  and 

Corrective  Feedback  1-5 

X.     Density^  Specific  Gravity,  Viscosity^  Acidity 

and  Alkalinity  Measurements  1.5 

XI.     Principles  of  Automatic  Control  3.0 

XII.     Control  and  Transmission  Systems  6.0 

A.  Pneumatic 

B.  Elec;:ronic 

C.  Recorders 

D.  Controllers 


EKLC 


Control  Valves 

A.  Valve  Sizing 

B.  Air  Operated 

C.  Electrical  Operated 

Objectives  Test,   Student  Evaluation,  and 

Correctix-e  Feedback 


T0T7.L  HOURS 


2086 
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OBJECTIVES 


ERIC 


Usir-^  only  paper  and  pencil,   the  student  shall  within  ten  min- 
utes correctly  define  and  cont^-ast  static  dynamic  cha^^acter istics 
of  inst:^urn,ents. 

Using  only  pape-  and  pencil,   the  student  shall  within  ten 
minutes  co^- ectly  name  the  th' ee  p-essu-"e  scales  and  will  show  an 
example  of  equivalence  between  the  three  scales. 

Using  only  pape^  and  pencil,   the  student  shall  within  twenty- 
five  minutes  if  shown  pictures  or  samples  of  the  following  items, 
co^-rectly  name  the  item  and  describe  the  theory  of  operation  and 
application  of  each.     The  items  a^^e:     monometers,   bourdon  tubes, 
capsules,   bellows,  differential  pressu>-e  transmitter's. 

Using  only  pape^    and  pencil,   the  student  shall  within  ten  minutes 
co^  rectly  describe  and  contrast  dir^ect  and  indi^-'-.ct  liquid  level  mea- 
su^'ements  and  will  describe  an  application  of  each. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
correctly  naiiie  the  th^-ee  temperature  scales  and  show  an  example  of 
equiv-vlence  between  the  three. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty- 
five  minutes  if  shown  a  sample  or  a  picture  of  the  following  items, 
correctly  name  the  item,  describe  the  theory  of  operation,  and  give 
a  specific  application:     mercury  thermometer,  bimetalic  the-^mometer , 
the^'mocouple,   resistance  bulb,   pressure  spring,  radiation  measuring. 

Examination  1, 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
correctly  define  potential  energy  and  kinetic  energy  as  it  applies 
to  flow  measurement  and  shall  contrast  between  the  two. 

Using  only  p  and  pencil,   the  student  shall  within  ten  minutes 

correctly  name  th^ee  primary  elements  used  to  measure  rate  of  flow. 
The  student  will  contrast  the  features  of  each. 

Using  only  paper  and  pencil,   the  student  shall  within  ten 
minutes  correctly  name  two  secondary  elements  used  for  measuring  flow 
and  will  cont^  ast  the  features  of  each. 
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Using  only  papev  and  pencil,   the  student  shall  within  fifteen 
minutes  discuss  ;-he  measurement  of  total  flow.     He  shall  mention 
positive  displacement  meters,  magnetic  flow  meters  and  turbine  meters. 
He  shall  contrast  the  characteristics  of  each. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  describe  the  theory  of  operation  of  a  net  oil  com- 
puter. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
five  minutes  if  given  the  pressure  and  current  ranges  of  a  DP  trans- 
mitter correctly  convert  any  pressure  input  to  its  appropriate  current 
output. 

Using  paper,  pencil  and  slide  rule,   the  student  shall  within 
five  minutes  if  given  the  pressure  and  current  ranges  of  an  IP 
transmitter  correctly  convert  any  current  input  to  the  appropriate 
pi^  essure  output. 

Using  only  paper,   pencil  and  slide  rule,    the  student  shall  within 
five  minutes  correctly  calculate  the  resistance  values  of  a  wheat- 
stone  bridge  for  a  given  current  value  in  the  center  arm. 

Using  only  paper,   pencil  and  volt-ohm-meter,   the  student  shall 
within  fifteen  minutes  list  three  precautions  for  using  the  meter 
to  measure  DC  volts,  DC  current  and  ohms.     The  student  will  demonstrate 
the  use  of  the  meter  to  measure  each  parameter  to  the  instructor 
or  lab  assistant. 

Using  only  paper,  pencil  and  VTVM,   the  student  shall  within 
fifteen  minutes  list  the  precautions  for  using  the  meter  to  measure 
volts  and  ohms.     T<he  student  shall  demonstrate  to  the  lab  assistant 
or  instructor  the  use  of  the  meter  to  measure  each  parameter. 

Using  only  paper,  pencil  and  oscilloscope,   the  student  shall 
within  fifteen  minutes  correctly  demonstrate  to  the  instructor  or 
lab  assistant  the  procedure  for  calibrating  and  using  an  oscilloscope 
ho  measure  voltage. 

Examination  2, 
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U<^inq  only  paper  and  pencil,   the  student  shall  within  f^feen 
minuted  co:r°ecLy  discuss  and  contrast  the  measurements  of:  densxty, 
specific  gravity,  viscosity,   acidity  and  alkalinity. 

using  only  paper  and  pencil,   the  student  shall  -i^^^;;/^ j^^^^ 
minutes  draw  an  analog  automatic  control  loop  ---^".^/J^^J^^^^^, 
electronic  instruments,  pneumatic  instruments,   or  combinations  The 
student  iill  correctly  describe  the  function  of  each  instrument  in 
the  control  loop. 

using  only  paper  and  pencil,   the  student  shall  within  twenty 
minute!  describe^he  control  and  transmission  systems  used  for  remote 
process  loops  that  are  pneumatic  or  electronic. 

using  only  paper,   pencil  and  the  manufacturer's  cut-away  drawing 
of  a  control  valve!  the  student  shall  within  fifteen  minutes  correctly 
discuss  the  operation  of  all  elements  of  a  control  valve  for  either 
air  operated  or  electrically  operated  action. 

Examination  3. 
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EXAMINATION  1  (SAMPLE) 
(closed  Reference) 

1.  Define  and  contrast  static  and  dynamic  characteristics  of 

instruments. 

(10  min) 

2.  Name  the  three  pressure  scales  and  show  an  example  of  equi- 
valence between  the  three  scales. 

(10  min) 

3.  Identify  from  the  numbered  samples  on  the  lab  bench  the 
following  items.     Name  and  describe  the  theory  of  operation 
and  application  of  each.     The  items  are:  monometers, 
bourdon  tubes,   capsules,   bellows,   differential  pressure 
transmitters. 


4. 


5. 


(25  min) 

Define  and  contrast  direct  and  indirect  liquid  level  measure- 
ments and  describe  an  application  of  each. 

(10  min) 

Name  the  three  temperature  scales  and  show  an  example  of 
equivalence  between  the  three. 

(10  min) 

Identify  from  the  numbered  samples  on  the  lab  bench  the 
following  Items.     Name  the  item,  describe  the  theory  of 
operation,   and  give  a  specific  application:     mercury  ther- 
mometer,  bimetalic  thermometer,   thermocouple,  resistance 
bulb,  pressure  spring,  radiation  measuring. 

(25  min) 
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EXAMINATION  2  (SAMPLE) 

(Closed  Reference.     Work  numbers  6,   9,   10  and  any  five  of  the 
other  problems) 

1.  Define  potential  energy  and  kinetic  energy  as  it  applies  to 
flow  measurement  and  contrast  between  the  two. 

(10  man) 

2.  Name  three  primary  elements  used  to  measure  rate  of  flow 
and  contrast  the  features  of  each. 

(10  min) 

3.  Name  two  secondary  elements  used  for  measuring  flow  and 
contrast  the  features  of  each. 

(10  min) 

4.  Discuss  the  measurement  of  total  flow,  mentioning  positive 
displacement  meters,  magnetic  flow  meters  and  turbine  meters, 
Contrast  the  characteristics  of  each. 

{15  min) 

5.  Describe  the  theory  of  operation  of  a  net  oil  computer. 

(15  min) 

6.  Given  an  IP  transmitter   (10-50  ma  in  with  3-15  PSI  out) 
convert  a  15  ma  input  to  the  appropriate  pressure  output. 

(   5  min) 

7.  Calculate  the  resistance  values  of  a  wheatstone  bridge  for 
a  +20  /^a  current  value  in  the  center  arm. 

(   5  min) 

8.  List  three  precautions  for  using  a  VOM  to  measure  DC  volts, 
DC  current  and  ohms.     Demonstrate  the  use  of  the  meter  to 
measure  each  parameter  to  the  instructor  or  lab  assistant, 

(15  min) 

9.  List  the  precautions  for  using  a  VTVM  to  measure  volts  and 
ohms.     Demonstrate  to  the  lab  assistant  or  instructor  the 
use  of  the  meter  to  measure  each  pax:ameter. 

(15  min) 
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10.     Demonstrate  to  the  instructor  or  lab  assistant  the  procedure 
for  calibrating  and  using  an  oscilloscope  to  measure  voltage. 

(15  min) 
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EXAMINATION   3  (SAMPLE) 
(Closed  Reference) 

1.  Discuss  and  contrast  the  measurements  of:     density,  specific 
gravity,,   viscosity,   acidity  and  alkalinity. 

(15  min) 

2.  Draw  an  analog  automatic  control  loop  consisting  of  either 
electronic  instruments,   pneumatic  instruments,   or  combina-- 
tions.     Describe  the  function  of  each  instrument  in  the 
control  loop. 

(30  min) 

3.  Describe  the  control  and  transmission  systems  used  for  remote 
process  loops  that  are  pneumatic  or  electronic. 

{20  min) 

4.  Discuss  the  operation  of  all  elements  of  a  control  valve 

for  either  an  air  operated  valve  or  an  electrically  operated 
valve, 

(15  min) 
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COURSE:  IP  301 

COREQUISITE:      TM  301 

TITLE:  Industrial  Physics,   Part  I 


HOURS 


I.     Electricity  and  Magnetism  15.0 

A.  Magnetism 

B.  Induced  voltage 

C.  Lenz'  s  and  Faraday' s  Lav/s 

D.  Direct  and  aiternatinr  current  circuits 

E.  Direct  current  motors  and  generators 

F.  Squirrel  cage  A.C.  motors  and  generators 

G .  Transformers  and  transformer  connections 

II.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  1-5 

III.     Mechanics  3.0 

A.  Units  of  ir.easurement 

1 .  Linear  and  circular 

2 .  Time 

3.  Weight 

4.  Mass 

5.  Scientific  notation 

B.  Statics    (forces  and  equilibrium)  8.5 

1.  Use  of  vectors 

2.  Torque 

3.  Center  of  gravity 

4.  Links  &  levels 

5.  Flapper  nozzles 

6.  Force,   moment,  &  motion  balance  machines 

a.  Variable  transmitter 

b.  Motion  or  displacement  transmitter 

c.  Variable  recorder 

d.  Controller   (proportional,  only) 

e.  Actuator    (with  or  without  positioner) 

IV.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  1-5 

V.  Kinetics 

A.  Velocity  and  acceleration 

B.  Newton's  Law 

C.  Inclined  planes 

D.  Impulse  and  momentum 
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HOURS 

Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  5 

Introduction  to  Strength  of  Materials  2  0 

A,  Stress  and  strain 

B.  Hooke ' s  Law 
Young's  Modulus 

Introduction  to  Thermodynamics  4.5 

A .  Temper  a  tur e 

B.  Expansion  of  liquids,  gases,  and  solids 

C.  Specific  heat 

D.  Adiabatic  process 

E.  Change  of  phase 

F.  Heat  transfer 

Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  t  r 


TOTAL  HOURS  48.0 
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objecti^;es 

Using  only  paper  and  pencil,    the  students  shall  v;ithin  ten 
Fiinutes  cor  rectly  give  the   law  of  ir.agnetic  poles  and  the  laws  for 
electrically  induced  voltage  as  desc^-ibed  by  Lenz  and  Faraday,  The 
student  shall  list  at  least  one  application  of  each  law  in  process 
measu-^ement  and  control. 

Using  only  pape>-  and  pencil,   the  students  shall  within  five  minutes 
co^  rectiy  contrast  between  direct  and  alternating  current  circuits. 
Give  the  principal  use  of  each  in  process  measurement  and  control. 

Using  only  paper  and  pencil,   the  students  shall  within  fifteen 
minutes  correctly  distinguish  between  direct  current  motors  and 
generators  and  A.C.   motors  and  generators  such  as  the  squirrel  cage. 

Using  only  paper  and  pencil,   the  students  shall  within  ten 
minutes  correctly  describe  the  theory  of  operation  and  the  application 
of  transfo'^mers  to  process  measurement  and  control. 

Examination  1. 

Using  only  paper,   pencil  and  slide  rule,    the  student  shall  within 
ten  minutes  discuss  typical  process  units  of  measurement,   both  linear 
and  circular,   in  terms  of  frequency,   time,  weight,  mass,   degrees  and 
radians.     The  students  shall  demonstrate  the  correct  use  of  scientific 
notation  in  making  conversions  between  units  of  measurement. 

Using  only  paper,  pencil  and  cut-away  drawing,   the  student  shall 
within  fifteen  minutes  correctly  classify  a  drawing  of  a  variable 
transmitter  as  to  feed  forward  and  feed  backward  and  as  to  force 
balance,  moment  balance  or  motion  balance.     The  student  will  then 
correctly  describe  the  theory  of  operation  naming  all  portions  of  the 
instrument. 

Using  only  paper,   pencil  and  slide  rule,   the  student  shall 
'rithin  twenty-five  minutes  correctly  use  vecto-^s  to  calculate  five 
problems  involving  moments,   forces,  balances,   torques,   centers  of 
gravity,   links  and  levers. 

Using  only  paper,   pencil  and  appropriate  cut-away  drawing,  the 
student  shall  within  fifteen  minutes  identify  a  motion  displacement 
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transmitter  drawing  and  classify  it  as  to  feed  forward  type  or  feed 
backward  type  and  as  to  force  balance,  moment  balance  or  motion 
balance.     The  student  shall  then  describe  the  theory  of  operation 
naming  the  components  contained  in  the  transmitter,' 

Using  only  paper,  pencil  and  appropriate  cut-awav  drawing,  the 
student  shall  within  fifteen  minutes  correctly  identify  a  variable 
recorder  drawing  and  classify  it  as  to  feed  forward  or  feedback  and 
as  to  force  balance,  moment  balance  or  motion  balance.     The  student 
shall  then  describe  the  theory  of  operation  naming  all  components. 

Using  only  paper,  pencil  and  appropriate  cut-away  drawing,  the 
student  shall  within  twenty  minutes  correctly  identify  a  drawing  of  a 
proportional  controller  and  classify  it  as  to  feed  forward  or  feedback 
and  as  to  force  balance,  moment  balance  or  motion  balance  The 
student  shall  describe  the  theory  of  operation  naming  all ' components 
contained. 

Using  only  paper,  pencil  and  appropriate  cut-away  drawing,  the 
student  shall  within  fifteen  minutes  correctly  identify  the  cut-away 
drawing  of  an  actuator  with  or  without  a  positioner  and  shall  classify 
It  as  to  feed  forward  or  feedback  and  as  to  force  balances,  moment 
balance  or  motion  balance.     The  student  shall  describe  the  theory  of 
operation  naming  all  components  contained. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  describe  the  action  of  a  flapper-nozzle  giving  the 
accepted  transmission  tolerances  in  instrumentation. 

Examination  2. 

Using  only  paper  and  pencil,   the  student  shall  within  five 
minutes  correctly  distinguish  between  velocity  and  acceleration. 

Using  o.ily  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  discuss  Newton's  laws  for  kinetir  energy  and  mention 
the  application  of  the  laws  to  process  measurement  and  control. 

Using  only  paper  and  pehcil,   the  student  shall  within  fiftAen 
minutes  discuss  the  measurement  and  control  of  kinetic  energy  as  it 
would  relate  to  velocity  and  acceleration  on  flat  or  inclined  planes 
The  student  will  relate  this  to  impulse  and  momentum 


ERIC 


32 


IP  301 

Using  only  pape^^  and  pencil,   the  student  shall  within  fifteen 
irdnutes  contrast  bctv/een  wo>'k  and  energy.     QLven  input  valuc:S  by  the 
instructor,  he  will  calculate  work  and  energy. 

Using  only  paper,   pencil  and  slide  ^ule,    tiic  student  shall  within 
fifteen  minutes  calculate  power  and  efficiency  if  given  input  values 
by  the  inst-^'uctor , 

Using  only  pape-^-  and  pencil,  the  student  shall  within  fifteen 
minutes  coT^rectly  discuss  the  measurement  and  cont^^ol  of  circular, 
rotational  and  harmonic  motion  machines. 

Using  only  paper  and  pencil,   the  student  shall  within  five 
minutes  correctly  discuss  the  distinction  between  centripetal  and 
centrifugal  forces  and  give  examples  of  both. 

Examination  3, 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
m.inutes  correctly  discuss  stress  and  strain.     The  student  shall  give 
an  example  of  how  it  is  monitored  and  hov/  it  is  controlled-     He  shall 
relate  this  discussion  to  Hooke ' s  law  and  Young's  modulus. 

Using  only  pape:»~  and  pencil,   the  student  shall  within  ten  minutes 
discuss  temperature  and  its  relationship  to  the  expansion  of  liquids, 
gases  and  solids. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
co'^rectly  define  specific  heat  and  mention  an  example  of  its  monitoring 
and  control. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  discuss  and  adiabatic  process-     The  change  of  phase  and  heat 
transfer  will  be  used  in  the  discussion. 

Using  only  paper,   pencil,  and  slide  rule,   the  student  shall 
work  two  hours  of  problems  most  frequently  missed  on  the  first  three 
exair.inations. 

Final  Examination 


EKLC 


33 


IP  301 


EXAMINATION  1  (SAI4PLE) 
(Closed  Refer-ence) 


Give  the  law  of  magnetic  poles  and  the  laws  for  electrically 
induced  voltage  as  described  by  Lenz  and  Paraday.     List  at 
least  one  application  of  each  law  in  process  measurement 
and  control. 

(10  min) 

Cont^-ast  between  direct  and  alternating  current  circuits 
Give  the  principal  use  of  each  in  process  measurement  and 
control . 

(  5  min) 

Distinguish  between  direct  current  motors  and  generators  and 
A.C.  motors  and  generators  such  as  the  squirrel  cage. 

(15  min) 

Describe  the  theory  of  operation  and  the  applications  of 
transformer's  to  process  measurement  and  control. 

(10  min) 
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e:^mination  2  (sample) 


(closed  TefQ'-'Qncc.     Ivo^k  any  six  p^'oblcn^s) 

1.     Discuss  pr  ocess  units  of  -T.oasiv  c:T^>r;!i'- ,    boch  linear  and 

ci^'cula"-,    in  terms  of  f  ^  equency,  ^inK; ,  weiqht,   mass,  degrees 
and  "^adians-     Gi^^e  an  exam.ple  of  the  use  of  scientific 
notation  in  making  conversions  betv/een  units  of  measurement 
of  ^  adians,   degrees  and  seconds   for  a  4  K  Ilz.  waveform. 

(10  min) 


2.     Use  vectors  tc  calculate  the  forces  in  the  balanced  systems. 


31b 

* 

A 

*•  ,-.,-> 

,  t* 

3. 


Classify  the  attached  drawing  of  a  variable  t^ansmitrer  as 
to  feed  forward  or  feedback  and  as  to  force  balance,  moment 
balance  o"*'  motion  balance.     Desc^^ibe  the  theory  of  operation 
naming  all  portions  of  the  instrument. 

(15  min) 


4*     Identify  the  attached  motion  displacement  transmitter  drawing 
and  cl-^ssify  it  as  to  feed  f o>  v/a-^  d  type  or  fe^^^^  backward 
type  and  as  to  force  balance,   moiiionl  balance  or  motion  balance. 
Describe  the  theo">'y  of  operation  nct:uing  rhe  components 
contained  in  the  t^^ansmitter . 

(15  min) 


5.     Identify  the  attached  variable  recorder  drawing  and  classify 
it  as  to  feed  fo">^ward  o^^  feedback  and  as  to  force  balance, 
moment  balance  o^-  motion  balance.     Describe  the  theory  of 
opev  ation  naming  all  components . 

(15  min) 

6*     Identify  the  attached  drawing  of  a  proportional  controller 
and  classify  it  as  to  feed  forwa^^d  or  feedback  and  as  to 
force  balance ,  moment  balance  or  motion  !ja lance .  Describe 
the  theory  of  operation  naming  all  compon.onts  contained. 

(20  min) 
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Identify  the  attached  cut-away  drawing  of  an  actuator  and 
classify  it  as  to  feed  forward  or  feedback  and  as  to  force 
balance,  moment  balance  ov  motion  balance.     Describe  the 
theory  of  operation  naming  all  components  contained. 

(15  min) 

Describe  the  action  of  a  flapper  nozzle  giving  the  accepted 
transmission  tolerances  in  instrumentation. 

(15  min) 
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EXAMINATION  3  (SAMPLE) 
(Closed  ■Reference) 

1.     Distinguish  between  velocity  and  acceleration. 


(   5  min) 


2.  Discuss  Newton's  laws  for  kinetic  energy  and  mention  the 
application  of  the  laws  to  process  measurement  and  control. 

(15  min) 

3.  Discuss  the  measurement  and  control  of  kinetic  energy  as  it 
would  relate  to  velocity  and  acceleration  on  flat  o^  inclined 
planes.     Pelate  this  to  impulse  and  momentum. 

(15  min) 

4.  Contrast  between  work  and  energy.     Given  a   fifty  pound 
weight  to  be  moved  six  feet  up  a  forty  degree  ramp  within 
sixty  seconds,    calculate  wo-^k  and  energy. 

(15  min) 

5.  Calculate  power   and  efficiency  if  a  transformer  primary 
has  156  volts  at  2  amps  and  the  secondary  has  12  volts  at 
2  5  amps. 

(15  min) 

6.  Discuss  the  measuremenL  and  control  of  circular,  rotational 
and  harmonic  motion  machines. 

(15  min) 

7.  Discuss  the  distinction  between  centripetal  and  centrifugal 
forces.     Give  an  example  of  each. 

(   5  min) 
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FINAL  EXAMINATION  (SAMPLE) 
(Closed  P^efe■>-ence) 

1.  Discuss  st-ess  and  strain;  how  it  is  monitored;  how  it 

is  controlled.     Pelate  this  discussion  to  Hooke ■ s  law  and 
Young' s  modulus. 

(15  min) 

2.  Discuss  temperature  and  its  relationship  to  the  expansion 
of  liquids,  gases,   and  solids. 

(10  min) 

3.  Define  specific  heat  and  mention  an  example  of  its  monitor- 
ing and  control. 

(10  min) 

4.  Discuss  an  adiabatic  process  and  bring  the  change  of  phase 
and  heat  transfer  into  the  discussion. 

(15  min) 

Problems  most  frequently  missed  on  examinations  1,    2  &  3. 

(2  hours) 
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COURSE : 
TITLE: 


TM  301 

Basic  Technical  Mathematics,   Part  1 


I.     Scientific  Notation  ana  Significant  Figures 

A.  Converting  whole  numbers  to  scientific 
notation    (T,   G,  18°,  n,  p) 

B.  Converting  scientific  notation  to  whole 
numbers 

II.     Slide  Rule 

A.  Locating  Numbers  on  the  C,   CI,   and  D 
Scales 

B.  Multiplying 

C.  Division 

III.     Fundamental  Algebraic  Concepts  and  Operations 

A.  Numbers 

1.  Written  in  explicit  and. literal  form 

2 .  Real  numbers 

a.  Rational 

b.  Irrational 

3.  Imaginary  numbers 

4.  Complex  numbers 

B.  Absolute  numerical  values 

C.  Addition  of  algebraic  expressions 

D„     Subtraction  of  algebraic  expressions 

E.  Multiplication  of  algebraic  expressions 

F.  Division  of  algebraic  expressions 

G .  Exponents 

H.  Symbols  of  grouping 

IV.     Objectives  Test,   Student  Evaluations,  and 
Corrective  Feedback 

V.     Linear  Equations 

A.  Solution  of  linear  equations  in  one 
unknown 

B.  Solution  of  formulas  with  multiple 
unknowns 

C*  Factoring 
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DATE 


1.5 
3.0 
7.5 


HOURS 

VI.     Functions  and  Graphs  of  Linear  Equations  3.0 

VII.     Systems  of  r.inGar  Equations  5  r 

A.     r  n^h^r^         nalysis  " 

^-  .  ..ysis 

VIII.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 

IX.     Quadratic  Equations 

X.     Functions  of  a  right  triangle 

A.  Sine,   Cosine,  Tangent 

1.  Trig  tables 

2.  Slide  rule 

B.  Solution  with  a  given  side  and  an  angle 

C.  Solution  with  two  given  sides 

XI.     Graphs  of  Trigonometric  Functions 

A.  Graph  of  V^  sin  t^^T  and  V     sin   (^T  +  0) 

B.  Graph  of  Vp  cos  t^^T  and         cos    (cci>T  +  0) 

XII.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 

TOTAL  HOURS  48.0 
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OBJECTIVES 

Using  only  ^aper  and  pencil^   the  student  shall  within  five  minutes 
correctly  define  terra^  giga,  mega,  kilo^  milli,  micro,   nano,   and  pica; 
and  give  an  example  of  the  use  of  each  to  abbreviate  a  numerical 
expression. 

Using  only  paper ^  pencil,  anu  slide  rule,   the  student  shall  within 
ten  minutes  correctly  work  fifteen  of  twenty  problems  involving  two  or 
three  numbers  to  be  multiplied  or  divided  in  any  sequence. 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
twenty  minutes  correctly  define  and  give  an  example  of:     character  ^et 
for  radix  10,   explicit,   literal,  real  numbers,   imaginary  numbers,  com- 
plex numbers,  rational  numbers,   irrational  numbers,   absolute  value, 
scalar,   vector,   term,   coefficient,  base,   exponent,  degree  of  a  term, 
algebraic  expression  equation,  degree  of  an  equation,   "peak"  points  for 
an  equation,   "zero"  crossings  for  an  equation. 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
ten  minutes  correctly  work  eight  of  ten  problems  in  addition  or  sub- 
traction of  algebraic  expressions. 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
fifteen  minutes  correctly  v/ork  eight  of  ten  problems  in  multiplication 
or  division  of  algebraic  expressions. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
ten  minutes  correctly  work  five  of  seven  problems  in  exponent  manipu- 
lation or  in  removing  or  inserting  symbols  of  grouping  in  algebraic 
expressions. 

Examination  1. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
seven  minutes  correctly  list  and  give  an  example  of  five  steps  that 
will  solve  any  linear  equation. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
23  minutes  correctly  solve  eight  of  ten  linear  equations  requiring  a 
five  step  solution. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
two  minutes  correctly  define  and  give  examples  of  slope    (first  derivative) 
and  intercept  of  a  linear  equation. 
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rsru. 

Using  only  paper,   pencil,   and  slide  rule,   the  student  sh->n  w  4-1  • 
five  minutes  correctly  solve  bv  araohic;,!   ;,r,.  student  shcill  v/ithm 

two  equations  in  two  unknowns  analysis  a  problen,  involving 

30  .inui:^  corL^t?r;o?::1i'i:ast^'''^  7'^'  ^^^^^^"^  ^^^^^  ^-'^"^i" 

and  three  unknowns ^^y^tL^^e^^r^iL^rLtho^oJ^r-^r        I"';^^  ^^^'"^^^^^ 
Exainination  2. 

solve  ana  ,„p.  ^cur  of  .iTeT^lrl.^Tj.l^Tns'^''  '° 

theorem.  angie,   tangent  of  an  angle,  Pythagorean 

t«ent"1inu?e"f cL^L"«r3o1i;  ^r'^Jf^'   ^  ^'^^^ 

ten  Ltef:^:.-^-..^r,f  r^f 

exa„,inations  1  and  2  °^  Problems  taken  from 


Final  examination. 
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EXAMINATION  1  (SAMPLE) 

(Closed  Book,   Closed  Note,   Slide  Rules  Allowed) 

1.     Define  and  give  an  example  of:     terra,  giga,  kilo,  nano,  micro, 
migra,   pica,  milli . 

(  5  min) 


2. 


Use  the  slide  rule 

to  obtain: 

35  X  47  = 

64 

A. 

21  = 

22  X  34  = 

57 

•ir 

32  = 

64  X  5.8  = 

86 

•ir 

29  = 

9.1  X  3.2  = 

37 

4- 

58  = 

490  X  250  = 

12 

* 

69  = 

350  *  4.2  = 
630  +  .75  •= 
246  X  322  - 
458  X  791  = 
6,550  X  2.87  = 


25  X  38  X  64  = 
42  X  75  X  14  = 
(64  X  12)    ^  5.6  = 
(32  X  4.8)    -  17  = 
(756  -  3.2)    *  25  = 


(10  min) 


Define  and  give  an  example 

Character  set  for  radix  10 

explicit 

literal 

real  numbers 

imaginary  numbers 

complex  numbers 

rational  numbers 

irrational  numbers 

absolute  value 

scalar 


of: 


vector 
term 

coefficient 
base 

exponent 

degree  of  a  term 
algebraic  expression 
equation 

degree  of  an  equation 
Number  of  "Peak"  and  "Zero 
Crossings"   for  an  equation 


(20  min) 


(For  Problems  4,   5,  6) 


Given:     a  =  2XY  +  3X2  -  4X  +  5 
b  =  4XY  +  5X  -  y2  +  2 
c  =  3Xy  +  5X2  +  y2  +  3 
d  =  3y2  +  2X2  -  4XY  +  5X  -  2 
e  =  2X  +  3 


EKLC 
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4. 


f 

= 

4X 

1 

g 

3Y  + 

2 

h 

-6Y 

-  1 

i 

— 

2X  (X 

+  3Y)  - 

1 

\^(X  ■ 

+  2)  (2Y 

e 

+ 

f 

e  ^  f  = 

g 

+ 

n 

g      h  = 

a 

+ 

b 

^    K  — 
ci    —    Jj  — 

c 

+ 

d 

c  -  d  = 

a 

+ 

d 



d       a.  — 

e 

X 

f 

a  -  e  = 

g 

X 

h 

a       f  = 

a 

X 

f 

b      g  = 

g 

X 

b 

b  ^  g  = 

e 

X 

f 

X 

g  = 

d  •^  g  = 

g2 

f2 

h3 

-  2) 


-^3 


Remove  symbols  of  groupimg  and  simplify  i. 


D 

k. 


MOTE: 


(10  min) 


(15  min) 


(10  min) 

hJndim  in  f  ^  problem  by  correc^tly  completing  and 

Se  d:?iJLncy°""°  "'''^""'^        ^''^  instructor  L  correct 
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e:<amination  2  (sample) 

(Closed  Book,   Closed  Note,   Slide  Rule  Allowed) 

1      List  and  give  an  example  of  each  of  the  five  steps  that  can  be 

(  7  min) 


used  to  solve 

any  linear 

equation . 

3  (2X  - 
4 

1) 

K  (  "iv   J.    9  ^ 
D  ^  J  A   +    ^  ) 

6 

3  (2X  - 
4 

1) 

+ 

^        —   ^ ) 
3 

6 

3(2X  - 
4 

1) 

Z  ^  A    —  /.) 

3 

6 

3  (2X  - 
4 

1) 

3 

6 

2  (3X  - 
3 

1) 

0  /  0  V          1  ^ 
Z  ^^^A   —  x) 

5 

=        15  + 

2  (X  +  1) 
5 

2  (3X  - 
3 

1) 

2  (2X  -  1) 
5 

3(X  -  1) 
15 

2(X  +  1) 
+  5 

2  (3X  - 
3 

1) 

2  (2X  -  1) 
5 

3(X  -  1) 
15 

2X  +  1 
5 

2X 

3  + 

3  (X  + 
4 

1)           X  + 
6 

5           2  (X  -  1) 
3 

+  2X  +  1/3 

2X 

3  + 

3X  +  1 
4 

X  +  5 
6 

2X  -  1 
=           3  = 

2X  -  1/4 

2(X  + 
3 

1) 

3  (X  +  2) 
4 

4X 

3     -     3  (X  - 

.  2)   +  1/3  -  1/2 

3.  Define  and  give  an  example  of  the  slope    (first  derivative)    _  ^ 
and  intercept  of  a  linear  equation.  ^  2  rain, 

4.  Plot  the  following  equations.     By  substitution,   solve  for 
three  points  on  the  line  plus  the  intercept. 

Y  =  2X  -  1 
y  =  2X  +  1- 

Y  =  -2X  +  1  /  o     •  1 

(  8  min) 
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5.  Solve  graphically:     Y  =  2X  +  1 

y  =  -2X  +  5 

(  5  min) 

6.  Solve  by  determinants:     2X  +  Y  -  22  =  ~3 

X  +  2Y  +  Z  =  4 
3X  -  Y  -  2Z  =  ~5 

X  +  2Y  +  Z  =  4 
3X  +  Y  +  Z  =  7 
2X  +  3Z  =  4 

(30  min) 
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FINAL  EXAMINATION  (SAMPLE) 

(Closed  Book,   Closed  Note,  Slide  Rule  Allowed) 

1.     Record  the  quadratic  formula  and  apply  it  to  solve  each  of  the 
following  problems : 

y  =  X2  -  X  -  2 

Y  =  x2  +  3X  4-  2 

Y  =^  x2  -  3X  4-  2 

Y  =  4X^  +  6X  -  18 

Y  =  4x2  +  4X  -  24 

(20  min) 


2.     Correctly  define  7.nd  give  an  example  of:     angle,   right  triangle, 
side  opposite  an  angle,   side  adjacent  an  angle,  hypotenuese, 
sine  of  an  angle,   cosine  of  an  angle  Pythagorean  Theorem. 

(10  mxn) 


3.     Solve  the  following  triangle  for  all  unknown  sides  and  angles: 


5.8/ 


1  rad 


8*1 


3.4 


2.8  / 

./ 

/ 

.8  rad 


2.5 


2.5  7.2 


4-1 


(20  min) 


4.     Graph  one  cycle  of  v(t)  =  5  cog    (lOKt  +  30O)  with  regard  to 
voltage,    frequency,  period,   degrees,  radians,  and  time. 

(10  min) 


5,     Problems  to  be  selected  from  Examinations  1  and  2. 

(  2  hrs) 


COURSE : 


TRW  301 

Technical  Report  Writing 


I.     Introduction  to  Technical  Reports 

A.  What  they  are 

B.  v/ho  writes  them 

C.  Who  uses  them 

II*     Summary  of  Basic  Principles 
A.     Fog  index 

1.  What  it  is 

2.  How  to  calculate  it 

3.  How  to  use  it 
Reader  analysis 

C.  Convergent  writing 

D.  Language  to  express  rather  than  impress 

E.  ''Tell  the  reader  what  you're  going  to  te 
him.     Tell  him.     Tell  him  what  you've 
told  him." 

F.  Attractive  reports 

III.  Definitions 

A.  What  to  define 

B.  How  to  define  it 

C.  Where  to  define  it 


IV.    Description  of  a  Mechanism 
A.  Introduction 
B»     Principal  steps 
C.  Conclusion 

V.     Description  of  a  Process 
A.  Introduction 
B«     Principal  steps 
C.  Conclusion 


VI.     Classification,  Partition,   and  Interpretation 

A.  What  they  are 

B.  How  to  do  them 

C.  Where  to  do  them 
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DATE 


HOURS 

VII.     Laboratory  Reports  3*0 

A.  Introduction 

B.  Principal  steps 

C.  Conclusion 

D.  Practice 

VIII.     Objectives  Test/   Student  Evaluation  and  1.5 
Corrective  Feedback 

IX.     The  Library  Research  Report  3.0 

A.  Finding  published  information 

B.  Writing  the  report 

C.  Content 

X.     Report  Layout  1*5 

A.  Format 

B.  Graphic  Aids 

XI.     Transitions,  introductions.   Conclusions  and  3.0 
Suininaries 

XII.     Progress  Reports  1-5 

XIII.     Recommendation  Reports  1-5 

XIV.     Proposals  1-5 

XV.     Business  Letters  3.0 

XVI.     Journal  Articles  1-5 

A.  How  to  write  them 

B.  How  to  review  them 

XVII.     Objectives  Test,  Student  Evaluation  and  1.5 
Corrective  Feedback 

XVIII.     Oral  Reports  3.0 

A.  Making  a  speech 

B .  Conferences 

C.  Conducting  Business  meetings 

XIX.     Writing  and  Speaking  Clinic  7.5 

XX.     Objectives  Test/  Student  Evaluation  and  1.5 
Corrective  Feedback   


  TOTAL  HOURS  48.0 
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OBJECTIVES 


them,  and  who  uses  them.  writes 


:es 


_       Using  only  paper  and  pencil,   the  student  shall  within  ten  minul-. 

disc  a":,°„"iLL^rL^"fc^:i.i^'.s:.;r^^*  .t:^^  -"f  -  -^"-^ 

define,  how  to  define',  and  whe.e  "  dejj^e.  *° 

minutef  U^rtL^'o''"  ^"'^  Pencxl,   the  student  shall  within  twenty 
S^e  itude«  sSl/.^  "r    =teps  for  the  description  of  a  mechanLm. 
Proper^le-LSei  o^'  l^^C^JZ^J^^'^^-  - 


mmut 


Ts^lLTll  "^"^'^  ^"^^  "^^^^"^  ^^^11  within  twenty 

Given  ;  the  principal  steps  in  the  description  of  a  process 

co^^ect  ~  illus^rate^Jhe 

^^s.^^::^^^t^^  Tni  in\t^\LiLV"L"  h"ii  -'r- 

what  they  are,  how  to  do  them,  and  where  Jo'^do  Jl^em?* 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  list  the  principal  steps  in  writing  a  laboratory  report 

?nustrat:  °'  '^'^  instructor,   the  student  s^^n'' 

Illustrate  the  proper  technique  in  preparing  a  lab  report. 

Examination  1. 

fr?pLrr^--Sd  inioS:^-^^^^ 
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Using  only  paper  and  pencil^  the  student  shall  within  fifteen 
minutes  define  and  discuss  transistions^   introductions^  conclusions 
and  suiranaries. 

Using  only  paper  and  pencil^  the  student  shall  within  twenty 
minutes  list  the  principal  steps  in  writing  a  progress  report.  Ttie 
student  shall  write  a  sample  progress  report. 

Using  only  paper  and  pencil^  the  student  shall  within  twenty 
minutes  list  the  principal  steps  in  writing  a  recommendation  report* 
l^e  student  shall  write  a  sample  recommendation  report. 

Using  only  paper  and  pencil^  the  student  shall  within  twenty 
minutes  list  the  principal  steps  in  writing  proposals.     Hie  student 
shall  write  an  example  of  a  proposal. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  list  the  principal  steps  in  writing  business  letters.     The ^ 
student  shall  write  an  example  of  a  business  letter. 

Using  only  paper  and  pencil,  the  student  shall  within  ten  minutes 
discuss  journal  articles.     The  student  shall  tell  how  to  write  them 
and  how  to  review  them.     The  student  shall  show  the  correct  procedures 
in  reviewing  three  articles  in  his  field  of  technical  interest. 

Examination  2. 

Using  only  paper  and  pencil,   the  student  shall  within  thirty 
minutes  list  the  principal  steps  in  making  oral  reports.     The  student 
shall  prepare  and  deliver  to  the  class  an  oral  report. 

Using  paper,  pencil,  the  instructor  and  the  class,  the  student 
shall  within  seven  and  one-half  hours  help  conduct  and  participate 
in  a  writing  and  speaking  clinic  intended  to  improve  the  quality  of 
the  technical  reports  generated  by  the  group. 

Examination  3.      (Library  Research  Report  due) 
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(Dictionary  allowed) 

1.     Define  "technical  reports"  i-^n  ■ 

them  and  who  uses  them.         ^^-^l^^^  ^^^t  they  are,  who  writes 

(10  min) 

^^^^^  c^::r  ^5^-^-"=  °*  -^^-^-^  -p-t 

(10  min) 
(10  min) 

describing  the  mechanism.   ""^^"^^^^^^  ^he  proper  technique  of 

(20  min) 

etc.,  to  illustrate^ttrLr^ar/r^^iriff^"!^  -^a- 

ues. 

(20  min) 

Explain 
(  5  min) 

^^j^^  in:ti\Tt''"i^  -^-"-y  -port. 

(15  min) 


5 


rne  process  of  mixina  vr  „>-  4=     --7-^— ^i.  a  proces 
etc.)  .c  .n...a.a  ^t^^^^^^^^^ 

uo  rnem,  and  where  to  do  them. 
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EXAMINATION  2  (SAMPLEj 

(Dictionary  allowed.     The  student  may  omit  one  problem  chosen 
from  number  3,  4  or  5.) 

1.  Compile  a  library  research  report  on  a  topic  in  the  technical 
speciality  of  your  choice.     Demonstrate  the  correct  techniques 
for  finding  publish -^d  information  and  writing  the  report. 
Demonstrate  the  corre^ct  techniques  for  format  and  graphic 
data.      (The  report  will  serve  as  examination  3  and  will  be 
due  the  last  day  of  class) 

(12  hours) 

2.  Define  and  discuss  transistions ,   introductions,  conclusions 
and  summaries. 

(15  min) 

3.  List  the  principal  steps  in  writing  a  progress  report.  Write 
a  sample  progress  report. 

(20  min) 

4.  List  the  principal  steps  in  writing  a  recommendation  report. 
Write  a  sample  recommendation  report. 

(20  min) 

5.  List  the  principal  steps  in  writing  proposals.     Write  an 
example  of  a  proposal. 

(20  min) 

6.  List  the  principal  steps  in  writing  business  letters.  Write 
an  example  of  a  business  letter. 

(20  min) 

7.  Discuss  journal  articles.     Tell  how  to  write  them,  how  to 
review  them^  and  show  the  correct  procedures  in  reviewing 
three  articles  in  your  field  of  technical  interest.  These 
three  articles  are  due  two  weeks  from  today. 

(10  min) 
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EXAMINATION  3  (SAMPLE) 
(Closed  Reference) 


1.  List  the  principal  steps  in  making  oral  reports.  Prepare 
and  deliver  to  the  class  an  oral  report. 

(30  min) 

2.  Turn  in  your  library  research  report. 
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DATE 


COURSE:  EI  403 

TITLE:  Alternating  Current  Theory 

PREREQUISITE:  TM  301  and  EI  401 

COREQUISITE:  TM  302 


HOURS 


9.0 


I .  Inductance 

 Theory  of  Inductance  and  Electro  Magnetism 

  B.     RL  time  constants 

  Application  of  pulsating  D.C,  waveform  to 

RL  circuits 

II.  Alternating  Voltages  of  the  Form  Vp  sin   (XVT  +  0)  6.0 

—  ^   A.     Peak  voltage,   frequency,  period,  & 

phaseshif t 

-   B.     Effective  and  average  values 

III.  Complex  Algebra  9^0 

-   A.     Phasors,  vectors,   and  scalers 

  B .     Rectangular  form 

-   C.     Polar  form 

  D .     Exponential  form 

  IV.  Objectives  Test,  Student  Evaluation,  and  3.0 

Corrective  Feedback 

  V.  RL  Series  Circuit  Analysis  9.0 

________        VI.  RC  Series  Circuit  Analysis  9.0 

  VII.  RL  Parallel  6^0 

  VIII.  RC  Parallel  Circuit  Analysis  6.0 

  IX-  Objectives  Test,  Student  Evaluation,  and  3.0 

Corrective  Feedback 

 ,   X,  RLC  Series  Circuit  Analysis  6.0 

—   XI.  RLC  Parallel  Circuit  Analysis  6.0 

—   XII.  Multisource  Combinational  RLC  Circuits  3,0 

ERIC  ?>71S 
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DATE 


_HOURS 

XIII.     Transformers  and  Magnetic  Flow  Transmitters  6.0 
XIV.  Filters 

6,0 


D  .  0 


XV.     Polyphase  Systems 

A.  Balanced 

B.  Unbalanced 

XVI.     Objective  Test,  Student  Evaluation,  and  3  n 

Corrective  Feedback 


96 .  0  IIR 
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QSvJECTIVES 

Using  only  paper,   pencil,   slide  rule,   componGnt  demonstrator 
board  and  one  page  of  instructor  approved  notes,    the  student  shall 
within  forty  minutes  if  given  values   for  R,   L,   and  an  applied  rectan- 
gular voltage  correctly  calculate,    connect  and  demonstrate  to  the 
instructor  or  lab  assistant  values   for  V]_,  '  ^7'* 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall 
within  twenty  minutes  if  given  an  alternating  voltage  waveforra  on  a 
graph  or  an  oscilloscope  calculate   the  peak  voltage,    frequency,  period, 
phaseshift,   effective  and  average  values   for  a  waveform 
VP  sin   (WT  +  0)  • 

Using  only  paper,   pencil  and  slide  rule,   the  student  shall  within 
forty  minutes  if  given  any  phasor,   vector,   or  scalor  in  rectangular, 
polar,  or  exponential  form  correctly  convert  ten  such  numbers  to  the 
other  two  equivalent  forms. 

Examination  1. 

Using  only  paper,   pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,   the  student  shall  within  twenty  minutes 
correctly  analyze  any  two  RL  series  schematics  given  him  by  the 
instructor.     He  shall  calculate  all  values  of  voltage,    current  and 
impedance  and  shall  demonstrate  the  measurement  of  the  values  to  the 
instructor  or  lab  assistant. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator  board 
and  test  equipment,   the  student  shall  within  fifteen  minutes  correctly 
make  a  binary  trouble-shooting  diagram  for  any  problem  given  by  the 
instructor  on  an  RL  series  circuit. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,   the  student  shall  within  twenty  minutes 
correctly  calculate  all  voltages,   currents  and  impedances  for  any  two 
schematics  given  him  by  the  instructor  of  an  RC  series  circuit.  The 
student  shall  then  connect  the  circuits  and  verify  his  calculations. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator  board 
and  test  equipment,   the  student  shall  within  fifteen  minutes  correctly 
make  a  binary  trouble-shooting  diagram  for  an  RC  series  circuit  given 
him  by  the  instructor  with  an  indicated  circuit  malfunction. 
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Using  only  paper,  pencil,   slide  rule,   component  demorstrator 
board  ^na  test  equipment,    the  student  shall  v;i-chin  tiventv  -inu-cs 
correctly  calculate  all  voltages,    currents,   and  ir^pedancos' '.'or  ^ny 
.wo  ^R.  parallel  circuit  schematxcs  given  hin         the  xnstruc^or.  The 
stuaent  wxU  then  connect  the  cxrcuits  and  vcrifv  hxs  results  for  the 
instructor  or  lab  assistant.  ^^^^s  .or  rne 

hn.r-^"^';j^°"i^  P^"^^^'   ^lide  rule,   component  deir.onstrator 

board  and  test  equipment,    the  student  shall  within  fifteen  minutes 

circuit  ai^e     .'  "i"^^;  ^^^^^--^-ting  diagram  for  any  "a!  el 
circuit  given  him  by  the  instructor  with  an  indicated  malfunction. 

board"?nd^.°"i^  '  P^""""^'   ^^^^^  component  demonstrator 

board  and  test  equipment,   the  student  shall  within  twenty  minutes 

tZTr     ^  -  -late  all  voltages,   currents,    and  impedances   for  any 
itudent'^i^:  '^r^i'  schematics  given  him  by  the  instructor.  ^he 

demonstr ^^na  It""     I  calculations  by  connecting  the  circuits  and 

demonstrating  them  to  the  instructor  or  lab  assistant. 

board"anr.°"J^  '  ^^^^^  component  demonstrator 

board  and  test  equipment,   the  student  shall  within  fifteen  minutes 

ar^en\v'the^''r^''~''°°''"^  P-^^^-l  ---t 

given  by  the  instructor  with  an  indicated  malfunction. 

Examination  2. 

board"?n^^^°"i^  ^lid^  ^^1^'   component  demonstrator 

board  and  test  equipment,   the  student  shall  within  twenty  minutes 
correctly  calculate  all  voltages,   currents  and  impedances  for  any 
RLC  series  circuit  schematic  furnished  by  the  instructor.  The 
student  shall  connect  the  circuit  and  verify  his  calculations. 

hn.r/^'^^^^°"i^  P^"^^^'   ^lid^  ^^le^   component  demonstrator 

cnJJ^.^f      t     equipment,   the  student  shall  within  fifteen  minutes 
correctly  make  a  binary  trouble-shooting  diagram  for  any  RLC  series 
funct^on!^  furnished  by  the  instructor  with  an  indicated  mal- 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator  board 
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Ur-;  .i.j  only  paper,   pencil,   slide  rule,   conponent  board  and  rest 
equipn^,c.n(: ,   the   student  shall  within  fifteen  r^.inutes  correctly  inake 
a  binary   •:rouble-shooting  diagram  for  any  RLC  parallel  circuit  scheitiatic 
with  an  indicated  malfunction, 

Usir.:j   only  paper,   pencil,   slide  rule,   corr.ponent  demonstrator 
board  and  tes-   equipment,    thr   student  shall  v/ithin  fifteen  minutes 
correctl:    forin  a  binary  trouble-shooting  diagram  for  any  RLC  series- 
parallel       rcuit  schematic  with  an  indicated  malfunction. 

Using  only  paper,   pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,    the  student  shall  within  thirty  minutes 
correctly  calculate  all  voltages^   currents,   and  impedances  in  a 
multisource  combinational  RLC  circuit.     The  student  shall  connect 
the  circuit  and  verify  his  results. 

Using  only  paper,   pencil,   slide  rule,   component  demonstrator 
boards   and  test  equipment,    the  student  shall  within  twenty  minutes 
calculate  the  voltages,   currents  and  impedances  for  a  transformer 
schematic  furnished  by  the  instructor.     The  student  will  connect  the 
circuit  and  verify  his  calculations.     T^ie  student  will  write  a  brief 
discussion  of  the  theory  of  operation  and  application  of  transformers 
in  process  transmitters. 

Using  only  paper^   pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,    the  student  shall  within  thirty  minutes 
calculate  the  values  for  a  highpass,   lowpass  and  notch  filter  to 
meet  the  specifications  given  by  the  instructor.     The  student  shall 
connect  the  circuit  and  verify  the  results. 

Using  only  paper,   pencil,   and  slide  rule,   the  student  shall  within 
five  minutes  discuss  balanced  versus  unbalanced  polyphase  systems 
giving  specific  examples  of  the  applications  of  each. 

Final  Examination 
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EXAMINATION   1  (SAMPLE) 

(One  page  of  instructor  approved  notes  allowed  on  V-^ ,       '  ,  V-,,  V- '  ; 

1.  Given:     Series  circuit,   R  =  lOK,   L  =  lOh,  av  =  5,  Ton  =  - 
T  off  =  100 FS  '  "'' 
Find:     Vj_,   V-j^',           V2'.     Connect  the  circuit  and  demonstrate 
to  the  instructor  or  lab  assistant. 

(40  min) 

2.  Plot:     4  sin   (6280t  +  30°) 

Give  average  and  effective  values. 

(20  min) 

3.  Convert  the  following  numbers  from  rectangular  format  to  polar 
format  or  vice  versa. 


a. 

75 

/20° 

f . 

62 

+ 

J51 

b. 

64 

/34° 

g. 

56 

J56 

c. 

19 

/-48° 

h. 

32 

+ 

J48 

d. 

12 

/-63° 

i . 

9 

+ 

Jll 

e. 

45 

+  J34 

45 

J62 

(40  min) 
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e:<aminaticn  2  (sample) 


(Closed  Reference) 


Calculate  all  unknown  values  of  components,   voltages,  curren 
impedance,  phase  angles,   frequency,   and  pov/er-     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or  lab  assistant. 


-Ay\A^  

5K  ^ 


(20  min) 


J' 


If  the  inductor  in  problem  1  had  0  volts  across  it,  make  a 
a  binary  trouble-shooting  diagram  to  isolate  and  solve  the 
problem. 

(15  min) 


Calculate  all  unknown  values  of  components,  voltages,  current, 
impedance,  phase  angles,    frequency,   and  power-     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or  ^ab  assistant. 

--Vos  ^  f;  O  (20  min) 

,  I  -I  i  -^X 


1 


4.     If  the  capacitor  in  problem  3  had  the   full  applied  voltage 
across  it,  make  a  binary  trouble-shooting  diagram  to  isolate 
and  solve  the  problem, 

(15  min) 


Calculate  all  unknown  values  of  components^  voltages,  current, 
impedance,  phase  angles,   frequency,   and  power.     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or  lab  assistant. 

(20  min) 


i.. 


J 


"2  ..^^  O  O  "C 


If  the  voltage  applied  in  orobleiP.  5  droooed  to  half  value 
make  a  binary  trouble-shooting  diagram  to  isolatc- 
the  problem. 


and  solv-^ 


;i5 


1 1  n 


Calculat.2  all  unknown  values  of  components,   voltages  cu— 
impedance,   phase  angles,    frequency,   and  pcvrer.     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or   lab  assistant. 

•20  min) 


T 


T 


.) 


If  the  resistor  in  probl 
binary  t 
problem. 


Knr,:,^     ^  ^  em  7  is  operating  too  hot,  make  a 

binary  trouble-shooting  diagram  to  isolate  and  solve  the 


(15  min) 
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EXAMINATION   3  (SAMPLE) 
(Closed  Re  fGrence) 

1.     Calculate  all  unknown  values  of  coinponents,   voltages,  currcn 
impedance,   phase  angles,    frequency,   and  power.     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or  lab  assistant. 

(20  min) 


2.  If  the  voltage  across  the  resistor  in  problem  1  reads  full 
applied  voltage,  make  a  binary  trouble-shooting  diagram  to 
isolate  and  solve  the  problem. 

(15  min) 


Calculate  all  unknown  values  of  components,   voltages,  current, 
impedance,   phase  angles,    frequency,   and  power.     Connect  the 
circuits  and  demonstrate  the  measurement  of  voltages  and 
phase  angles  to  the  instructor  or  lab  assistant. 

 1  :  (20  min) 


($) 


5h. 


£. 


If  the  current  in  problem  3  should  increase  to  6  ma,  make  a 
binary  trouble-shooting  diagram  to  isolate  and  solve  the 
problem. 

(15  min) 
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If  the  voltage  across  the  resistor  in  the  circuit  below 
should  increase  to  full  applied  voltage,  make  a  binary 
trouble-shooting  diagram  to  isolate  and  solve  the  problem. 


0 


6  3 
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6.     Calculate  all  voltages. 

— \A/V~- 


© 


8. 


7.     Find:     n,   ip,   i       (assume  no  transformer  losses) 


lllv  rms 


© 


> 


(30  miu; 


(20  TTi.r' 


a) 

Calculate  the  values 

for 

a 

filter 

that 

will 

pass  all 

frequencies  above  10 

HZ. 

b) 

Calculate  the  values 

for. 

a 

filter 

that 

will 

pass  a.ll 

frequencies  below  100 

HZ. 

c) 

Calculate  the  values 
50  HZ  to  70  HZ. 

for 

a 

filter 

that 

will 

no  tch 

connect  the  circuits  and  demonstrate  to  the  instructor  cr 
assistant. 

(30  rr.ir,^ 

9.     Discuss  the  distinguishing  features  of  balanced  versus 

unbalanced  polyphase  systems.  Give  a  specific  exair.ple  ot  -he 
application  of  each. 
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COURSE:  EI  404 

TITLE:  Solid  State  Devices 

PREREQUISITE:  EI401,  TM301 

COREQUI S I TE :  TM3  0  2 


DATE 


I.     Entry  Skills  Test,  Pretest  over  Coarse  ?  , 

Objectives  &  Course  Orientation 

II o     Device  Physics  Ij 

A.  Intrinsic  semiconductor 

B.  Doping 

C.  Extrinsic  semiconductor 

1.  N  type  material 

2.  P  type  material 

III.     P-N  Junction  \z  ,  .. 

A.  Diode 

Diode  specifications 
1«     Forward  Bias 
2.     Reverse  Bias 

C.  Zeners 

D.  Temperature  compensated  zeners 

E.  Photovoltaic  cells 

F.  Tunnel  Diodes 

G.  Light  emitting  diodes 

IV.     Objectives  Test,  Student  Evaluation,  and  3  .0 

Corrective  Feedback 

Transistors  16.0 

A.  Construction 

B.  Configurations 

1.  Common  base 

2.  Common  emitter 

3.  Common  collector 

C.  Specifications 

1.  Reading  spec  sheets 

2.  Reading  curve  tracer 

3.  H  parameters 

D.  Checking  transistors 

1.  Ohm  meter 

2.  Volt  meter 

3.  Oscilloscope 

^72S  ■ 


V. 
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DATE 


VI,     Uni junctions 

VII.     Field  Effect  and  Mosfet  Transistors 

VIII.     Silicon  Control  Rectifiers  and  Triacs 

IX.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 


XI.     Vacuum  Tubes 

A.  Cathode  ray  tube 

B.  Nixie 

C.  Neon 

D.  Laser 

XII.     Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 


65 

HOURS. 
3.0 
6 , 0 
5 .  0 

3.0 


X,     Microelectronics  ^ 

A.  Construction 

B.  Non-linear  IC's 

C.  Linear  IC's 

1.  Op  amp  characteristics 

2.  Operational  amplifier  circuits 

(a)  Adder 

(b)  Integrator 

(c)  Differentiator 


12.0 


3.0 

TOTAL  HOURS  96.0 


Z730 


66 


EI  404 


OBJECTIVES 

Using  only  paper  and  pencil,  the  student  shall  within  twenty 
minutes  correctly  discuss  the  formation  of  extrinsic  semiconductors 
from  intrinsic.  He  shall  mention  the  doping  process  as  it  is  used 
in  forming  both  N  and  P-type  materials.  He  should  mention  specifi- 
cally those  items  in  columns  3,  4,  and  5  of  the  periodic  table  that 
are  used  in  the  manufacturing  process. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  witiiin 
twenty  minutes  correctly  describe  the  formation  of  a  p-N  junction  and 
the  forward  and  reverse  bias  characteristics  of  this  junction*  The 
student  shall  draw  the  schematic  for  the  forward  bias  and  the  reverse 
bias  diode  circuit.     He  shall  make  all  appropriate  calculations  and 
verify  the  calculations  by  connecting  the  circuit. 

Using  only  paper,  pencil,  slide  rule,  component  demonstrator 
board  and  test  equipment,  the  student  shall  within  twenty  minutes 
discuss  the  theory  of  operation  and  the  application  of  zener  and 
temperature  compensated  zener  circuits.  The  student  shall  verify 
his  statements  by  connecting  a  working  zener  circuit  according  to 
the  specifications  given  by  the  instructor. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,   the  student  shall  discuss  within  thirty 
minutes  the  theory  of  operation  of  photovoltaic  cells,   tunnel  diodes 
and  light  emitting  diodes.     He  shall  draw  the  correct  schematic  that 
would  operate  each,   emphasising  the  theory  of  operation  and  the 
application.     The  student  shall  connect  any  three  circuits  and  verify 
his  statements. 

Examination  1. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall 
within  twenty  minutes  correctly  discuss  the  construction  of  NPN  and 
PNP  transistors.     Ke  shall  mention  the  biasing  configurations 
necessary  for  operation  in  the  linear  saturation  or  cut-off  regions. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,   the  student  shall  within  thirty  minutes 
correctly  distinguish  between  the  characteristics  of  biasing,  gain 
and  phase  between  the  common  base,   coiranon  emitter  and  common  collector 
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configuration...  The  student  shall  draw  and  construct  a  dual  supply 
common  emitter  and  a  common  collector  amplifier.  ^PP^Y 

wifl^^ri"!""^^  paper,,  pencil  and  slide  rule,   the  student  shall 
TJ^r,     f'f  "^r"'        K^gi^^"  ^  specification  sheet  from  a  major 

solid  state  manufacturer  b^able  to  identify  and  explain  each  speci- 
fication  on  the  sheet.  ^ 

Using  only  paper,  pencil  and'elide  rule,   the  student  shall  within 
fifteen  minutes  if  given  a  picture  fr^>m  a  transistor  curve  tracer  and 
curves"'^'  '  '°  ^^^^  ^  parameters  from  the 


Using  only  paper  and  pencil,   the  student  shall  within  ten  min- 
utes correctly  list  all  twelve  h  parameters. 

board'';nS^.°''i^  ^^^^^  ^°">P°nent  demonstrator 

corJfct?v  -^--P">--t,   the  student  shall  within  twenty  minutes 

nZ  Zll""  checking  transistors  in  circuits  with  h^e  use  of 

Se  insSkor  -^-^-nt  shall  demonstrate  to 

tne  instructor  or  lab  assistant. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator 
board  and  test  equipment,   the  student  shall  within  twenty  minutes 

aTi::si^onrs'\''%'^'  °'  -inunctions  ;nd  :  ,ae 

at  leasr  one  specific  application.     The  student  shall  then  connect 

a  unijunction  timer  and  demonstrate  to  the  lab  assistant  or  instructor 

board'';nr.°"i''  r""^'"'   ^"-^^^  component  demonstrator 

board  and  test  equipment,   the  student  shall  within  twenty  minutes 

eff^^t  and  ^^sLf  t'"^'  '^T''^  application  oTfiJld 

a  flJd  T,,     I         ^^^J^^^^tors.     'The  student  shall  draw  a  circuit  cf 
a  field  effect  amplifier  or  mosfet  amplifier  and  shall  connect  and 
demonstrate  to  the  instructor  or  lab  assistant.  =°""ect  and 

board^'JnJJ^^""^^  ^^^^^  ^°">Ponent  demonstrator 

corrfcSv  '^'ir'^.^'  ^^"^^  ^-^-^y  minutes 

correctly  aiscuss  the  theory  of  operation  and  the  application  of 

schimatic^or^'^V"^''''""^  ^^^^^^  will  draw  a 

Jnd  demons^raLT  ij;^  f  k  ""'^  '"'"^  ^^^^^^^  -ill  connect 

and  demonstrate  to  the  lab  assistant  or  instructor. 

Examination  2. 
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Using  only  paper ^  pencil^  slide  rule,   component  demonstrator 
board  and  test  equipment^   the  student  shall  within  twenty  minutes 
discuss  the  construction  of  a  nonlinear  RTL  IC.     The  student  shall 
explain  and  demonstrate  the  operation  of  a  nonlinear  IC  to  the 
instructor  or  lab  assistant. 

Using  only  paper,  pencil,   slide  rule,   component  demonstrator 
board,   test  equipment  and  specification  sheet  for  a  linear  IC,  the 
student  shall  within  forty  minutes  correctly  describe  the  theory  of 
operation  of  the  ideal  operational  amplifier .     He  shall  mention 
specific  examples  of  the  applications  of  the  operational  amplifier 
in  at  least  twelve  different  circuits  as  discussed  in  class.  The 
student  shall  draw  a  schematic  of  an  adder,   an  integrater  and  a 
differentiator  and  shall  connect  the  circuits  and  demonstrate  to  the 
lab  assistant  or  instructor. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 

minutes  correctly  describe  the  theory  of  operation  and  application 

of  three  of  the  following  four  tubes:  cathode  ray,  nixie,  neon,  and 
laser. 

Using  only  paper ,  pencil ,   slide  rule ,   component  demonstrator 

board  and  test  equipment,   the  student  shall  within  ninety  minutes 

work  those  problems  from  examinations  1  and  2  selected  by  the  instruc- 
tor as  most  frequently  missed. 

Final  Examination 
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EXAMINATION  1  (SAMPLE) 
(Closed  Reference) 

1.     Discuss  the  formation  of  extrinsic  semiconductors  frnn, 
intrinsic,  mentioning  the  doping  process^. 
forming  both  N  and  pitype  ma^erL^s  .  """^^ 

3,  4  and  5  of  the  periodic  taS^i  %  columns 
process  should  be  LniLie/SLifLln^. -nufacturing 

(20  min) 

sceptic  (or  the  forw^ra  bias  T.MTT.Trse  l^Z 
Circuit       MaVo  .  reverse  t)ias  diode 

Circuit:  and  Lm\'ns?rr;e°"L'1^^^ 

monstrate  to  the  instructor  or  lab  assistant. 

(20  min) 

instructor  or ' l.r^srLtan?/"'^"^*  """^  demonstrate  to  the 

(20  min) 

tirraSSes'::7u,'.?^:"ri°"  °'  photovoltaic  caus, 

schematic  thJt  ^ou  a'oper^ie  a'ach  ^'"^ 

of  operation  and  the  aoMicatt^n      f^^^^^^^'^'l  theory 

ana  demonstrate  to^the^^^i^t-'c^o";  oTT^lTs^f^;''-'^ 

(30  min) 
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EXAMINATION  2  (SAMPLE) 
(Closed  Reference) 

1.  Discuss  the  construction  of  NPN  and  PNP  transistors. 
Mention  the  biasing  configurations  necessary  for  operation 
in  the  linear^  saturation,  or  cut-off  regions. 

(20  min) 

2.  Distinguish  between  the  characteristics  of  biasing,  gain 
and  phase  between  the  conmion  base,  common  emitter  and  common 
collector  configurations.     Draw  and  construct  a  dual  supply 
common  emitter  and  a  common  collector  amplifier  and  demon- 
strate to  the  instructor  or  lab  assistant. 

(30  min) 

3.  Given  the  attached  specification  sheet  for  a  2N404,  identify 
and  explain  each  specification  of  the  sheet. 

(15  min) 

4.  Given  the  attached  picture  from  a  transistor  curve  tracer  and 
the  scope  settings,  derive  the  h  parameters  from  the  curves. 

(15  min) 

5.  List  all  twelve  h  parameters. 

(10  min) 

5.  Discuss  checking  transistors  in  circuits  with  the  use  of  ohm 
meters,  volt  meters  and  scopes.  Demonstrate  to  the  instruc- 
tor or  lab  assistant. 

(20  min) 

7.  Describe  the  theory  of  operation  of  uni junctions  and  name 
at  least  one  specific  application.  Connect  a  unijunction 
timer  and  demonstrate  to  the  lab  assistant  or  instructor. 

(20  min) 

8.  Describe  the  theory  of  operation  and  application  of  field 
effect  and  mosfet  transistors.     Draw  a  circuit  of  a  field 
effect  amplifier  or  mosfet  amplifier  and  connect  and  demon- 
strate to  the  instructor  or  lab  assistant. 

(20  min) 
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Discuss  the  theory  of  operation  anc.  the  application  of 
silicon  controlled  rectifiers  and  triacs.     Draw  a  schematic 
Of  a  working  SCR  circuit  and  triac  circuit  and  connect  and 
demonstrate  to  the  lab  assistant  or  instructor. 

(20  min) 
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FINAL  EXAMINATION  (SAMPLE.) 
(Closed  Reference) 

1,  Discuss  the  construction  of  a  nonlinear  RTL  IC.  Explain 
and  demonstrate  the  operation  of  a  nonlinear  IC  to  the 
instructor  or  lab  assistant. 

(20  min) 

2,  Describe  the  theory  of  operation  of  the  ideal  operational 
amplifier.     Mention  specific  examples  of  the  applications 
of  the  operational  amplifier  in  at  least  twelve  different 
circuits  as  discussed  in  class.     Draw  a  schematic  of  an 
adder,  an  integrator  and  a  differentiator.     Connect  the 
circuits  and  demonstrate  to  the  lab  assistant  or  instructor. 

(40  min) 

3,  Describe  the  theory  of  operation  and  application  of  three 
of  the  following  four  tubes:     cathode  ray,  nixie,  neon  and 
laser. 

(20  min) 

4^     Work  the  attached  problems  from  examinations  1  and  2 

selected  by  the  instructor  as  the  most  frequently  missed. 

(90  min) 
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COURSE:     EI  305 

TITLE:       Schematics^  Diagrams^   and  Construction^ 


I.     Principles  of  Drafting 

A.  Basic  techniques 

B .  Lettering 

C.  Orthographing  and  pictorial  drawings 

D.  Symbols  and  componentry 

E.  Templates  and  applications 

II.     Block  and  Single  Line  Diagramming 

III .  Schematics 

A.  Basic  electrical  units 

1.  volt 

2 .  ohm 

3 .  ampere 

B.  Symbols  and  connection  techniques 

C .  Pho  t  o  ty  p  i  ng 

1-.     vector  board  assembling  and  layout 

2.  soldering  and  wiring  techniques 

3 .  chassis  construction 

a.  design  and  layout  patterns 

b.  cutting^  bending^  assembly 

IV.     Objectives  Test,  Student  Evaluations,  and 
Corrective  Feedback 

V.     Flow  and  Logic  Diagraming 

A.  Logic  symbols 

B.  Simple  logic  equations 

C.  Wirelisting 

D.  Cambi  board  prototyping 

E.  Wirewrapping  and  assembly 

VI.     Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 

VII.     Printed  Circuit  Boards 
A.  Drawings 

1.  schematic  drawing 

2 .  layout  drawing 
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DATE  HOURS 

3.  master  drawing 

4,  drill  and  contour  drawing 

s  5.     assenibly  7  material  list  drawing 

  B.     Photo  reduction  of  master  drawing 

  C.     Fabrication  of  board 

VIII.     Cabling  12.0 

  A.     Drawings  and  layouts 

^   B.     Connectors — assembly  of 

  C.     Harness — assembly  of 

  IX.     Objectives  Test,  Student  Evaluation,  and  3.0 

Corrective  Feedback   

TOTAL  HOURS  96.0 
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OBJECTIVES 


Using  only  paper,   pencil  and  drafting  machine,   the  student  shall 
within  ten  minutes  demonstrate  correct  techniques  of  lettering  and 
drawing  lines  to  the  instructor. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty  min- 
utes draw  from  a  sample  an  orthogonal  or  pictorial  drawing  of  any 
electronic  component  or  piece  of  equipment. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  min- 
utes identify  from  a  sample  or  a  picture  ten  popularly  used  components 
He  shall  list  the  components  and  the  associated  drafting  symbol. 

Using  only  paper,  pencil  and  templates,   the  student  shall  within 
twenty  minutes  demonstrate  to  the  instructor  the  correct  use  of  the 
templates  in  drawing  the  symbols  and  components  normally  found  in 
electronics  instrumentation. 

Using  only  paper,  pencil,   templates  and  drafting  machine,  the 
student  shall  within  twenty  minutes  draw  a  block  and  single  line 
diagram  of  an  indicated  electronic  instrument  or  of  an  electronic 
control  system.     The  rough  draft  will  be  furnished  by  the  instructor. 
The  student  will  do  the  finished  drawing. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
If  given  a  rough  sketch  of  an  electrical  circuit  indicate  the  symbols 
for  the  appropriate  electrical  unit  such  as  volts,  ohms  and  amperes. 

Using  only  an  electronic  tool  box,  vector  boards  and  appropriate 
components,   the  student  shall  within  forty- five  minutes  lay  out 
correctly  and  assemble  any  vector  board  circuit  from  a  schematic, 
furnished  by  the  instructor.     The  .student  shall  demonstrate  proper 
soldering  and  wiring  techniques. 

Using  an  instrument  tool  box,   the  student  shall  within  forty 
minutes  lay  out  a  pattern  on  a  chassis  from  a  rough  dosicrn  furnished 
by  the  instructor.     The  student  shall  demonstrate  the  correct  use  o^^ 
nibbler,  hydraulic  Greenlee  punch,   and  drill. 

Examination  1. 
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Using  only  paper ^  pencil  and  teraplate,   the  student  shall  within 
fifteen  minutes  draw  the  appropriate  logic  symbol  for  a  list  of  logic 
gates  furnished  by  the  instructor. 

Using  only  paper ^  pencil,  drafting  machine  and  templates,  the 
student  shall  within  two  hours  draw  the  flow  diagram  for  any  two 
logic  equations  not  to  exceed  five  minterms  in  length  or  six  input  ^ 
variables.     The  students  shall  correctly  wirelist  one  logic  equation 
for  NOR's  and  one  logic  equation  for  NAND's  given  the  numbers  of  the 
integrated  circuits  readily  available. 

Using  a  wirelisting,  wirewrapping  gun,  unwrap  tool  and  thermal 
stripper,   the  student  shall  within  forty- five  minutes  demonstrate 
correct  techniques  of  wirewrapping  and  assembly. 

Examination  2. 

Using  only  paper,  pencil  and  printed  circuit  board  construction 
materials,    the  student  shall  within  forty  minutes  lay  out  from  a 
rough  sketch  a  schematic  drawing,   compile  the  layout  and  master 
drawing^  and  assemble  the  parts  for  construction  of  the  printed  circuit 
board.     The  student  shall  properly  use  the  drill  and  contour  drawing 
techniques. 

Using  the  camera  the  student  shall  within  thirty  minutes  show 
the  proper  techniques  for  photo  reduction  of  a  master  drawing. 

Using  only  the  materials  to  fabricate  printed  circuit  boards  and 
a  photo  reduction  of  a  master  drawing,   the  students  shall  correctly 
demonstrate  the  complete  fabrication  of  a  printed  circuit  board. 

Using  only  paper,  pencil,  templates  and  drafting  machine,  the 
student  shall  within  twenty  minutes  correctly  draw  and  lay  out  any 
rough  sketch  of  a  cabling  diagram  furnished  by  the  instructor. 

Using  a  soldering  iron  and  the  appropriate  connectors,  the 
student  shall  within  thirty  minutes  demonstrate  the  correct  assembly 
techniques  for  construction  of  a  connector  and  harness. 

Examination  3. 
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EXAMINATION  1  (SAMPLE) 
(Closed  Reference) 

^*     T^nT.T^lt  """"^  technique  of  lettering  and  drawing 

lines  to  the  instructor. 

(  10  min) 

2.  Draw  from  a  sample  an  orthogonal  or  pictorial  drawing  of  any 
electronic  component  or  piece  of  equipment. 

( 20  min) 

3.  Identify  from  a  sample  or  a  picture  ten  popularly  used 
syJI^or"^^"     ^^^^  components  and  the  associated  drafting 

(  10  min) 

4.  Demonstrate  the  correct  use  of  the  templates  in  drawing  the ' 
.     symbols  and  components  normally  found  in  electronics  instru- 

mentation. 

( 20  min) 

5.  Draw  a  block  and  single  line  diagram  of  an  indicated  electronic 
instrument  or  of  an  electronic  control  system.     ihe  rough 
draft  will  be  furnished  by  the  instructor;   the  student  will 

do  the  finished  drawing. 

(  20  min) 

6.  Given  a  rough  sketch  of  an  electrical  circuit,   indicate  the 
symbols  for  the  appropriate  electrical  unit  such  as  volts, 
ohms  and  amperes.  ' 

( 10  min) 

^"     fuL?^LrH  ^rr"*''^^  ^^^^^^^  from  a  schematic 

furnished  by  the  instructor.  Demonstrate  the  proper  soldering 
and  wirina  t^r-hn -i  mioo  ^     ^  ouxucxing 


8, 


and  wiring  techniques. 

( 45  min) 

bfthfin^r^'^r"  °"  ^  ^  ^^^ig"  furnished 

by  the  instructor.     Demonstrate  the  correct  use  of  nibbler 
hydraulxc  Greenlee  punch,   and  drill.  niDiDier, 

( 40  min) 
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EXAMINATION   2  (SAMPLE) 

1.  Draw  the  appropriate  logic  symbol  for  a  list  of  logic  gates 
furnished  by  the  instructor. 

(15  min) 

2.  Draw  the  flow  diagram  for  any  two  logic  equations  not  to 
exceed  five  minterms  in  length  or  six  input  variables. 
Wirelist  one  logic  equation  for  NOR's  and  one  logic  equation 
for  NAND's  given  the  numbers  of  the  integrated  circuits 
readily  available. 

(2  hours) 


3.     Demonstrate  correct  techniques  of  wirewrapping  and  assembly. 

(45  min) 
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EXAMINATION  3  (SAMPLE) 

1.  Lay  out  from  a  rough  sketch  a  schematic  drawing,   compile  the 
layout  and  master  drawing,   and  assemble  the  parts  for  con- 
struction of  the  printed  circuit  board.     Use  the  drill  and 
contour  drawing  techniques. 

(40  min) 

2.  Show  the  proper  techniques  for  photo  reduction  of  a  master 
drawing. 

(30  min) 

3.  Demonstrate  the  complete  fabrication  of  a  printed  circuit 
board. 

(60  min) 

4.  Draw  and  lay  out  any  rough  sketch  of  a  cabling  diagram 
furnished  by  the  instructor. 

(20  min) 

5.  Demonstrate  the  correct  assembly  techniques  for  construction 
of  a  connector  and  harness. 

(30  min) 


ERIC 


80 


COURSE:  IP  302 

TITLE:  Industrial  Physics,  Part  II 

PREREQUISITE:      IP  301 

DATE  HOURS 

I.     Fluids  at  Rest   (Chapter  9)  7.5 

  A.  Density 

  B.  Pressure 

  C.     Archimedes  principle 

  D.     Specific  gravity 

  E.  Barometers 

  F  •     Monome  ter  s 

  G.     Pressure  gages 

  H.     Pressure  to  current  transducers 

  I.     Current  to  pressure  transducers 

  J .     Boy 1 e  s  Law 

  II.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  1 . 5 

III.     Fluids  in  Motion   (Chapter  10)  9.0 

  A.     Bernoullis '  Theorem 

  B.     Fluid  friction  and  viscosity 

  C.     Flow  measurements 

*  1.  Venturi 

2.  Orifice 

3.  Magnetic 

4.  Vortex 

IV.     Properties  of  Matter   (Chapter  11)  4.5 

  A.     Stress  and  strain 

  B.     Cohesion  and  adhesion 

  C .     Sur  face  tension 

  D.  Capillary 

  V.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  1.5 

  VI.     Solid  State  Physics  10.5 

  VII.     Objectives  Test,  Student  Evaluation,  and 

Corrective  Feedback  1.5 
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DATE 


HOURS 

VIII.     Light  (Chapters  30-33)  r 
A-  Photometry 

B-     Reflection  and  refraction 

C.  Lenses  and  mirrors 

D.  Optical  instruments 

E.  Lasers  and  masers 

IX.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  ,  r 

i .  5 


TOTAL  HOURS  48.0 
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OBJECTI\^S 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  define  density,  pressure,  Archimedes  Principle  and 
specific  gravity.     The  student  v/ill  contrast  between  the  four  and  will 
give  specific  examples  of  process  measurement  and  control  using  these 
four  variables. 

Using  only  paper  and  pencil,   the  student  shall  within  thirty 
minutes  correctly  identify  from  a  sample  or  a  picture  the  following 
items:     barometers,  monometers,  pressure  gages,  pressure-to-current 
transducers,   and  current-to-pressure  transducers-     Tlie  students  will 
describe  the  theory  of  operation  and  application  of  each  of  the  items 
and  shall  relate  the  items  to  Boyles'  law. 

Examination  1. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
define  correctly  Bernoullis*    theorem  and  relate  it  to  fluid  friction 
and  viscosity. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  correctly  identify  froiti  ^  sample  or  picture  the  following 
items:     venturi  tubes,   orifice  plates,   magnetic  flow  transducers  and 
vortex  meters.     The  student  shall  explain  the  theory  of  operation 
and  the  application  of  each. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  correctly  define  the  properties  of  stress  and  strain,  cohesion 
and  adhesion,   surface  tension,   and  capillary  action.     The  student 
shall  discuss  the  measurement  of  each  variable • 

Examination  2. 

Using  only  paper  and  pencil,   the  student  shall  within  forty 
minutes  correctly  describe  the  formation  of  a  NP  junction  in  solid 
state  physics.     He  shall  discuss  the  manufacturing  procedures  inclucim^ 
doping. 

Examination  3. 

Using  only  paper,  pencil  and  slide  rule,  the  student  shall 
within  ten  minutes  correctly  calculate  angles  of  reflecticSp  and 
refractions  when  given  the  incident  beam  and  the  medium  by  the  instructor. 

O 
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Using  only  pencil,   paper  and  slide  rule,   the  studen-  shall 
withm  twenty  minutes  correctly  identify  from  samples  or  pictures 
optical  instruments  including  lasers,  pyrometers,   lenses  and  mirrors 
The  student  will  then  state  the   function  of  the  particular  optical 
instruments  identified. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  discuss  the  theory  of  operation  of  the  laser  and  maser  and 
shall  discuss  the  applications  of  the  device  in  process  measurement 
and  control. 

Examination  4. 
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£}J\MI  NATION  1  (SAMPLE) 
{Closed  Reference) 

1.  Define  density,  pressure,  Archimedes  Principle  and  specific 
g'*"avity.     Contrast  betv/een  the  four  and  give  specific 
examples  of  process  measurement  and  control  using  these 
four  variables. 

(15  min) 

2.  Identify  from  the  ten  numbered  samples  on  the  lab  bench  the 
following  items:     barometers,  monometers,  pressure  gages, 
pressure- to- current  transducers  and  current-to-pressure 
transducers.     Derrribe  the  theory  of  operaLion  and  applica-- 
tion  of  each  of  rhe  items  and  relate  the  items  to  Boyles ' 
law. 

(30  min) 
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EXAMINATION  2  (SAMPLE) 
(Closed  Reference) 

1.  Define  Bernoullis'   theo-rem  and  -relate  it  to  fluid  friction 
and  viscosity. 

(10  min) 

2.  Identify  from  the  numbered  samples  on  the  lab  bench  the 
followinq  items:     ^^cnturi  tubes,   orifice  plates,  magnetic 
flow  transducers  and  vortex  meters.     Explain  the  theory  of 
operation  and  the  application  of  each. 

(20  min) 

3.  Define  the  properties  of  stress  and  strain^  cohesion  and 
adhesion,   surface  tension^   and  capillary  action.  Explain 
how  to  measure  each  variable. 

(20  min) 
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EXAMI!TATIQN  3  (SAI4PLE) 
(Closed  Ref e'^ence) 

1.     Describe  the   formation  of  a  NP  junction  in  solid  state 
physics.     Discuss  the  manufacturing  p^^ocedures  includincr 
doping. 

(40  min) 
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EXAMINATION  4  (SAMPLE) 
(Closed  Reference) 

1.  Calculate  angles  oi  reflection  and  refraction  when  a  laser 
beam  strikes  a  tank  of  water  at  a  fifteen  degree  angle. 

(10  min) 

2.  Identify  from  the  numbered  samples  on  the  lab  bench  the 
following  optical  instruments:     lenses,   lasers^  pyrometers, 
and  mirrors.     State  the  function  of  the  particular  optical 
inst"'  ument  identi  f  ied. 

(20  min) 

3.  Discuss  tha  theory  of  operation  of  the  laser  and  maser  and 
discuss  the  applications  of  the  device  to  process  measure- 
ment control. 

(20  min) 
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TITLE:       Basic  Technical  Mathematics,   Part  2 


DATE 


HOURS 

1*     Exponential  Functions  5^0 
A.     Exponential  Series         (includes  slide  rule 
and  tables) 
Euler's  equations 

1.  Generating  sine  table 

II.     Review  of  Trigonometric  Functions  3.0 

III.     The  Complex  Plane  7  5 

A.  The  J  Operator 

B.  Rectangular  operations 

1 •  Addition/subtraction 

2 .  Multiplication/division 
r> .  Exponents 

C.  Polar  operations 

1.  Conversion   from  rec^.^ngular  to  polar 

2.  Conversion  from  polar  to  rectangular 

3 .  Multiplication/division 

4 .  Exponents 


IV.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 

V.  Logarithms 

A.  Definition  and  graphs 

B.  Generating  tables,   reading  base  10  and 
base  E  tables,   reading  base  10  and  base  E 
scales  on  the  slide  rule 

C.  Properties  of  logarithms 

D .  Computation 


VI,     Geometric  Functions 

A.  Basic  definitions 

B.  The  straight  line 

C.  The  circle 

D.  The  parabola 

E.  The  ellipse 

F.  The  hyperbola 

G.  Translation  of  axes 

H.  Cubic  equation 
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DATE 


VII.     Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 


HOOTS 


1. 


VIII.     Number  Systems  and  Codes  q  q 

A.  Definition  of  straight  code 

B.  Conversion  from  radix  X  straight  code  to 
radix  10 

C.  Conversion  from  radix  10  to  any  radix 
straight  code 

D.  Mathematical  operations  in  straight  code 
T3.      BCD,    BCD+3,  ASCII 

F.     Addition  in  BCD,   BCD+3,   &  ASCII 


7.5 


IX.  Topology 

A.  Point-set  definitions 

B.  Boolean  algebra 

C.  Gating  equations  and  definitions 

X.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  3^  5 


TOTAL  HOURS  48.0 
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OBJECTIVES 

Using  only  paper^  pencil^   and  slide  rule,    the  student  shall  within 
six  minutes  correctly  write  the  first  five  terms  of  the  exponential 
series  E^.     The  student  shall  then^   given  any  value  of  X,   evaluate  the 
first  five  terms^   record  the  derived  value  and  record  the  more  correct 
value   from  his  slide  rule. 

Using  only  paper^  pencil^  and  slide  rule^   the  student  shall  within 
fourteen  minutes  correctly  substitute  -rJG  or  -JG  for  X  in  the  exponen- 
tial series         to  derive  Euler's  equations  for  generating  the  Sine  and 
Cosine  functions.     Given  G  in  degrees  or  radians^   the  student  shall 
correctly  solve  three  terms  of  the  Sine  function  and  three  terms  of  the 
Cosine  function.     Solve  for  the  tangent.     The  student  shall  record  his 
derived  values  and  the  more  correct  values  from  his  slide  rule. 

Using  only  paper ^  pencil^  and  slide  rule,   the  student  shall  within 
ten  minutes  correctly  solve  four  of  five  triangles  given  either  a  side 
and  an  angle    (in  radians  or  degrees)   or  two  sides. 

Using  only  paper^  pencil^  and  slide  rule,   the  student  shall  within 
twenty  minutes  correctly  solve  six  of  eight  rectangular  to  polar  con- 
versions and  correctly  solve  six  of  eight  polar  to  rectangular 
conversions . 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
twenty  minutes  correctly  solve  six  of  eight  addition  or  subtraction 
problems  in  rectangular  form  and  correctly  solve  six  of  eight  multi- 
plication or  division  or  manipulation  of  exponents  in  polar  form. 

Examination  1. 

Using  only  paper,  pencil,  and  slide  rule,  the  student  shall  within 
five  minutes  correctly  solve  eight  of  ten  arithmetic  problems  involving 
a  maximum  of  four  numbers  in  both  log  base  10  and  log  base  ^. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
five  minutes  correctly  write  the  general  equation  form  for  a  straight 
line,   a  circle,   a  parabola,   an  ellipse,   a  hyperbola,  and  a  cubic 
equation. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
twenty  minutes,  given  equations  for  a  straight  line,   circle,  parabola, 
ellipse,  hyperbola,   and  a  cubic  equation,   correctly  plot  five  of  the 
six  equations. 
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Examination  2. 

Using  only  paper,  pencil,  and  slide  rule,   the  student  shall  within 
forty  minutes  correctly  solve  24  of  28  problems  in  whole  and  fractional 

BCD    RrnT^^'r^c^^r^^"  "^'''^  "^^'^        ^^^^^  ^'  -^^^^  X, 

BCD,   BCD+3,    and  ASCII. 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
thirty  minutes  correctly  solve  four  of  five  addition  problems  involving 
two  numbers  in  radix  X,   straight  code;   correctly  solve  four  of  five 
subtraction  problems  in  either  one's  complement  or  two's  complement 
involving  two  numbers  in  radix  X,   straight  code;   and  correctly  solve 
three  of  four  addition  problems  involving  two  nunibers  in  BCD,  BCD+3 
or  ASCII  complete  with  code  correction. 

Using  only  paper  and  pencil,   the  student  shall  within  six  minutes 
correctly  define  and,  where  appropriate,   illustrate  with  Venn  Diagram 
Tb  ^^^i"V^^°l  following  terms:     point,   set,   universe,  null  set, 

_       Using  only  paper  and  pencil,   the  student  shall  within  fourteen 
minutes  correctly  list  twenty  of  the  26  laws  of  Boolean  Algebra. 

Using  only  paper,  pencil,   and  logic  template,   the  student  shall 
within  twenty  minutes  list  the  Boolean  Heirarchy  and  correctly  gate  six 
of  eight  equations  not  to  exceed  six  minterms  in  length. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
correctly  write  the  logic  equation  from  four  AND-OR-NOT  flow  diagrams. 

Using  only  paper,  pencil,   and  slide  rule,   the  student  shall  within 
one  hour  correctly  solve  80%  of  a  group  of  problems  chosen  by  the 
instructor  from  the  first  two  examinations. 

Pinal  examination. 
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EXAMINATION  1  (SAMPLE) 

(Closed  Book,   Closed  Note,   Slide  Rule  Allowed) 

1.  Write  the  first  five  terms  of  the  exponential  series 
Evaluate  this  expression  for  X  =  2.     Record  this  derived  value, 
and  also  record  as  read  from  the  slide  rule. 

(  6  min) 

2.  Let  X  =  +J0  in  the  series  for  (r  ^.     Show  your  work  in  deriving 
Euler ' s  equation  for  sine  and  cosine.     Using  three  terms  of 
each  expression,   find  Sine  25°,   tangent  25°,   and  cosine  25°. 
Record  the  derived  values  and  record  the  more  correct  values 
from  the  slide  rule. 

^  (14  min) 

3.  Solve  for  all  unknown  sides  and  angles: 


/;.7..radj 


/ 

/35° 

■"6 


(For  problems  4  and  5) 


Given: 


a 
b 
c 
d 
e 
f 

g 

h 
i 

j 


3  +  J2 
3  +  J5 
-2  +  J4 
-2  +  Jl 
-4  -  J2 
-5  -  J6 

2  -  J3 

3  -  J2 
+  J2 

-5 


k 
1 
m 
n 
o 
P 

q 

r 
s 
t 


4 
5 
3 
2 
3 
7 
2 
5 
4 
3 


4.1 


3.  2 


L22° 

112.0° 

Ll_50? 

1^60° 

1-130° 

1-70° 

!_-30° 

!0° 

1:^0° 


(10  min) 


4.     Convert  to  polar  form: 

a  f 

b  g 

c  i 

e  j 
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Convert  to  rectangular  form: 


(20  min) 

5 .     So 1 ve : 


a 

b 

e 

-  f 

k 

X 

1 

m 

1 

b 

c 

f 

"  g 

1 

X 

m 

n 

O 

c 

d 

g 

-  h 

n 

X 

o 

t 

s 

d 

e 

h 

-  a 

n 

X 

t 

q 

k 

(10  min) 


ERIC 


Z768 


94 

TM  302 

EXAMINATION  2  (SAMPLE) 

(Closed  Book,  Closed  Note,  Slide  Rule  Allowed) 
(Por  problem  1) 

Given:     a  =  95  e  =  .025 

b  =  24  f  =  .38 

c  =  12  "                  g  =  .0062 

d  =     2  h  =  .5 

1.     Show  all  work.     Solve  the  following  problems  twice;  once 
using  base  10  logs,  and  once  using  base £^  logs. 

axbxcxe=  a'^*c^  = 

axcxfxg=  (d^  x  h)   +  a  = 

(b  X  c  X  h)   *  a  =  ^    (e  X  f)   +   (g  X  h)  = 

(e  X  f  X  b)   +  g  =  x  e^  = 


/  (b  X  c)  +  e__7  +  h  =  aW  =  c   (Find  w) 


2.    Write  the  general  equation  form  for:     circle,  ellipse, 
hyperbola,   straight  line,  parabola,  cubic. 


3.     Label  and  plot  the  following  equations: 
x2  +  y2  =  25 

Y  =  2X  -  6 

Y  =  2X2  -  4X  -  6 

Y  =  2X^  -  6X2  -  2X  +  6 
2X^  +  5y2  =  10 

XY  =  2 


(45  min) 


(  5  min) 


(20  min) 
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FINAL  EXAMINATION  (SAMPLE) 

(Closed  Book,  Closed  Note,  Slide  Rule  Allowed) 
(For  problem  1) 


Given:  a. 

(77.6875)3^0 

e . 

(1001  -  0110.0101) 

BCD 

b. 

(64.64)q 

f . 

(1001  -  0101.0011)„„^  ^ 

BCD+3 

c. 

(14.8).. 

16 

g- 

(10110011  -  10111001) 

ASCII 

d. 

(1011011.011)2 

1.  Convert 

the  following: 

a. 

-> 

( 

)8  ( 

b. 

~> 

( 

)2  ~>  ( 

c. 

-> 

( 

)2  ~>  ( 

^8 

d. 

( 

e. 

-> 

( 

)io 

( 

f. 

-> 

( 

)io 

( 

g. 

-> 

( 

)io 

( 

16 


15 


( 


10 


) 


16 
) 


10 


10 


BCD+3 


) 


8 


)™  ( 
' BCD+3  ~ 


BCD 
) 


) 


16 


(For  problem  2) 
Given: 


a. 

(35.2)g 

f. 

(13.4)3 

b. 

(26.7)g 

g. 

(1705)^0 

c. 

(12.4)3 

h. 

(1416)^^ 

d. 

(43.1)5 

i. 

(1099)^0 

e. 

(24. 2)5 

( 


) 


BCD 


) 


BCD+3 

>  ( 
^  ( 
^  ( 


ASCII 


ASCII 


) 


ASCII 
(40  min) 
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2.  Solve: 


a  +  b  a  -  b  Convert  g  &  h  to  BCD  &  add 

a  +  c  a  -  c  Convert  g  &  h  to  BCD+3  &  add 

b  +  c  d  -  e  Convert  g  &  i  to  BCD  &  add 

d  +  e  d  -  f  Convert  h  &  i  to  BCD+3  &  add 

d  +  f  e  -  f 

(30  min) 

3.  Define  and,  where  appropriate  illustrate  with  Venn  diagram 
and  gating  symbol  the  following  terms:     point,   set,  universe, 
null  set,  A.B,  A+B,  7?. 

(  6  min) 

4.  List  the  26  laws  of  Boolean  Algebra. 

(14  min) 

5.  List  the  Boolean  Heirarchy  and  use  it  to  gate  the  following 
equations. 


^1 

Exclusive  Or 

^2 

Digital  Comparator 

^3 

A-^  (B  +  C)   +  "CD  +  A  D 

^4 

A-  (B  +  C)   +  B(Z!  +  D) 

^5 

A-  (BC  +  B  -  C)   +  A-C* 

D 

^6 

AB  +  C  (D  +  A  B) 

^7 

A*B  +  A*B  +  C  (A  +  D) 

+  D  (B  +  C) 

^8 

A-B  +    (C.B  +  A)  •  (D  + 

A  C) 

(20  min) 

6.     Write  the  logic  equations  for  the  flow  diagrams  shown  on  the 
following  page. 

(10  min) 
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7.     Solve  the  following  problems 
first  two  examinations. 


A  


B 


which  were  selected  from  the 

(  1  hr) 
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COURSE : 


EI  311 


TITLE: 


Electronic  Instrumentation  Systems 
Layout,  Construction  and  Installation 
Procedures 


PREREQUISITE:     EI  305 


nie  electronic  instrumentation  faculty  working  under  the  direction 
of  the  department  chairman  will  design  an  electronic  instrumentation 
system  which  may  be  assembled  and  built  by  twelve  to  sixteen  students 
working  under  the  direction  of  an  instructor  or  instruction  team  in 
96  contact  hours.     Within  two  weeks  after  the  close  of  registration, 
a  contract  of  behavioral  objectives  complete  with  timetable  and  sample 
examinations  will  be  signed  by  both  the  instructor  and  students. 
These  objectives  must  be  designed  to  insure  each  student  learns  to 
cope  with  "real  time"  industrial  problems  including  CPM  or  Pert,  pro- 
curement,  layout,  design,   construction   (including  soldering,  crimping^ 
wirewrapping,   chassis  work,  printed  circuit  cards,   instrument  hook- 
ups, etc.),  and  installation. 
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COURSE:  EI  412 

TITLE:  Pneumatic  and  Mechanical  Control  Instruments 

.  PREREQUISITES:     El  302,   and  TM  301 
SPECIAL  NOTE:       This  course  is  predominately  laboratory  work. 


HOURS 

I.     Entry  Skills  Test,   Pretest  Over  Course 

Objectives,   and  Course  Orientation  2.0 


II.     Control  Instrument  Mechanisms 

A.  Feed  Forward 

B.  Feedback 

III.'    Gages,  Manometers,  and  Dead  Weight  Tester 
Theory,   Calibration,   and  Maintenance 

IV.     Transmitters:     Theory,  Calibration,  and 
Maintenance 

A.  Gage 

B.  Level 

C.  Temperature 

D.  Differential  Pressure 


V, 


Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 


VI.     Controllers:     Theory,   Calibration,  and 
Maintenance 

A.  On-Off 

B.  Proportional 

C.  Integration  or  Reset 

D.  Derivative  or  Rate 

E.  Combinational 

F.  External  Feedbiick 

VII.     Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 

VIII.     Recorders:     Theory,  Calibration,  and 
Maintenance 

A.  Transmitter  Followers 

B.  Special  Transducer  Followers 


7.0 


6.0 


21.0 


3.0 


24.0 


3.0 


10.0 
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DATE 

  IX.     Transducers:     Theory,   Calibration,  and 

Maintenance 

X.     Actuators  and  Valves:     Th.eory,  and 
Maintenance 

  XI.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback 


TOTAL  HOURS 
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OBJECTIVES 


Special  Botes:     This  course  is  predominantly  lab  work. 
™inutL''ae%°ne^f?:r?orwLra„1'fe!d:  T"^"* 

and  shall  draw  a  freeha^d  sKe^ch  ^foro:"b:f  instrument  mechanisms 
and  motion  balance  transmitter.  r:fo:d:r":o^tr:u:;  —.T^lTr"; 

monomet1rl°:id'  ^^^^^'^  ™' 

minutes  demonstrate  the  ?Lory  calibration 

He  shall  identify  all  parts  of'theqaae;°d        ,  "^^"f  "-"^^  °f  9ages. 
defective  parts    calihr,t»  »     •     !     ^  shall,   after  removing 

.«ter  and  d^ad  ;eig;f  j:sLr'  '  sonometer,  mercury  mono- 

minutel'corr^ctirdJL::'  l^TH'  f  ^"-ty 

:rth\n-?^^^^^^^^^^^^^^  ?-:tude=nh:ii 

mitter  of  any  typrcor^ec^^v  w  "  P"^™-tic-mechanical  trans- 

P.ocedures.an^d  ^  ^  ---- 

binary  troubL~Lf  diagrL\nd  us"e"th°"d"'  transmitter  draw  a 
malfunction  and  restore'  t^e^'trrns^^itt::  to^ci^^e^Lreic:"" 
Examination  1. 

stuaenfsha?;'j;iSfr;w?:L"m  :"?  appropriate  technical  manual,  the 
operation  and  app^icatrSr^f  each  ^f'the^Jo  I  "''"^"^^  °' 
oT^i-:rnar.1d^baS!-"-- 

bc.  g-I  LTap— i^— ^^^^^^^^^^  ™a-inr— r:.lT^ithin 
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thirty  minutes  if  given  a  working  pneumatic-mechanical  controller  of 
any  type  correctly  write  a  summary  of  the  calibration  procedures  and 
demonstrate  to  the  instructor  or  lab  assistant. 

Using  only  paper,   pencil,   slide  rule,  pressure  source,  tool 
box,  gages  and  appropriate  technical  manual,   the  student  shall  within 
ninety  minutes  if  given  a  malfunctioning  pneumatic-mechanical  controller 
draw  a  binary  trouble-shooting  diagram  and  use  the  diagram  to  locate 
the  malfunction  and  restore  the  controller  to  active  service. 

Examination  2. 

Using  only  paper,  pencil,  "and  appropriate  technical  manual,  the 
student  shall  within  twenty  minutes  correctly  discuss  the  theory  of 
operation  and  application  of  either  of  the  following  pneumatic-mechanical 
recorders:     transmitter  followers  or  transducer  followers. 

Using  only  paper,   pencil,   slide  rule,   pressure  source,  tool 
box,  gages  and  appropriate  technical  manual,   the  student  shall  within 
thirty  minutes  if  given  a  working  pneumatic-mechanical  recorder 
of  any  type  correctly  write  a  summary  of  the  calibration  procedures 
and  demonstrate  to  the  instructor  or  lab  assistant. 

Using  only  paper,  pencil,  slide  rule,  pressure  source,   tool  box, 
gages  and  appropriate  technical  manual,   the  student  shall  within  ninety 
minutes  if  given  a  malfunctioning  pneumatic-mechanical  recorder  draw 
a  binary  trouble-shooting  diagram  and  use  the  diagram  to  locate  the 
malfunction  and  restore  the  recorder  to  active  service. 

Using  only  paper,  pencil,   slide  rule,   pressure  source,  gage, 
tool  box  and  appropriate  technical  manual,   the  student  shall  within 
fifteen  minutes  if  given  a  transducer   (pressure,   temperature,  level, 
flow)   correctly  describe  the  theory  of  operation  and  application. 
The  student  will  then  properly  connect  the  transducer  to  a  working 
transmitter  and  demonstrate  to  the  instructor  or  lab  assistant. 

Using  only  paper,  pencil  and  appropriate  technical  manual,  the 
student  shall  within  twenty  minutes  correctly  discuss  the  theory  of 
operation  and  application  of  any  air  operated  actuator  and  valve* 

Using  only  paper,  pencil,   slide  rule,  pressure  source,  gage, 
tool  box  and  appropriate  technical  manual^   the  student  shall  within 
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EXAMINATION  2  f.qAMPT\p) 
(Closed  Reference) 

tional,   intearat-i  nn     Hov-;  ,,^4.  •  ^F^J-uns.     on-off,  propor- 

feedback.  ^^^^vative,   combinational  or  external 

(20  min) 

and  ae.c„strate  to  the  instructor  L  Jab  assJ^ta^t""'""^ 

(30  min) 

3.     The  instructor  will  issn^  a  r«=i^ 

controller.     Draw  a  bxnarv  troir    ^""'"^  Pneumatic-mechanical 
the  diagram  to  locate  ?he  „,.^r      :^^°^^""^  diagram  and  use 
controller  to  act.^e  service 

(90  min) 
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EXAMINATION   3  (SAMPLE) 

(Closed  Reference.     Work  number  3  or  number  6  and  the  remaining 
problems . ) 

1.  Discuss  the  theory  of  operation  and  application  of  either 

of  the  following  pneumatic-mechanical  recorders:  transmitter 
followers  or  transducer  followers. 

(20  min) 

2.  The  instructor  will  issue  a  working  pneumatic-mechanical 
recorder.  Write  a  summary  of  the  calibration  procedures 
and  demonstrate  to  the  lab  assistant  or  instructor. 

(30  min) 

3.  iTie  instructor  will  issue  a  malfunctioning  pneumatic-mechanical 
recorder.     Draw  a  binary  trouble-shooting  diagram  and  use  the 
diagram  to  locate  the  malfunction  and  restore  the  recorder 

to  active  service. 

(90  min) 

4.  "The  instructor  will  issue  a  transducer    (pressure,  temperature, 
level,   flow) .     Describe  the  theory  of  operation  and  application, 
Connect  the  transducer  to  a  working  transmitter  and  demonstrate 
to  the  instructor  or  lab  assistant. 

(15  min) 

5.  Discuss  the  theory  of  operation  and  application  of  any  air 
operated  actuator  and  valve. 

(20  min) 

6.  The  instructor  will  issue  a  malfunctioning  actuator  and 
valve-  Draw  a  binary  trouble-shooting  diagram  and  use  the 
diagram  to  locate  the  malfunction  and  restore  the  unit  to 
active  service, 

(90  min) 
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COURSE:  i£i  413 

TITLE:  Electronic  Control  Instruments 

PREREQUISITE:  EI  404 

COREQUISITE:  TM  313 


I.     Signal  Conditioning 

A.  Common  emitter  ampli f iers 

1.  Stability  biased 

2.  Power 

3.  Direct  coupled 

4.  Cascaded  stages  pairs 
5-  Bandwidth 

6  -  Troubleshooting 

B.  Emitter  follower  amplifiers 

C.  FET  amplifiers 

D.  Operational  amplifiers 

E.  Oscillators 

1.  Hartley 

2.  Colpitts 

3.  Crystal 

4.  Unijunction 

5.  Astable 

6.  Voltage  controlled 

II.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 

III.     Transmitters:     Theory,   Calibration,  and 
Maintenance 

A.  Gage 

B.  Level 

C.  Temperature 

D .  Po  ten t  iome  trie 

E.  Differential  pressure 


IV. 


V. 


Transducers:  Theory,  Calibration,  and 
Maintenance 

Recorders:     Theory,   Calibration,  and 
Maintenance 

A.  Transmitter  followers 

B.  Special  transducer  followers 
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HOURS 


Objectives  Test^  Student  Evaluation,  and 
Corrective  Feedback 


3.0 


Controllers: 
Maintenance 


'Theory,   Calibration,  and 


27.0 


A.  On-Off 

B.  Proportional 

C.  Integration  or  reset 

D.  Derivative  or  rate 

E .  Combinational 

F.  External  feedback 

Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  3.0 


TOTAL  HOURS 
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OBJECTIVES 


correctly  defxne  "sxgnal  conditioning"  and  give  at  least  three  examples 
of  its  use,  -n.diuj^xco 

using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
correctly  wrxte  a  brief  paragraph  on  the  operational  characteristics  of 
CaZdedr'  (Stability  biased.   Power,   Direct  .oupled,  or 

cascaded)  wxth  regard  to  power  gain,  voltage  gain,   current  gain,  d;cibel 
gaxn,   band  wxdth,  phase,   and  biasing  arrangements. 

board^'^and  T^l  '   ''T^'^l'  ^^^'^^  ^°^P°nent  demonstrator 

a?vin'.r  the  student  shall  within  forty  minutes  (if 

gxven  the  specxf xcatxons  desired  for  a  stability  biased  amplifier) 
correctly  calculate  all  voltage,   current,   and  impedance  values  including 
gaxn      The  student  shall  then  construct  the  circuit  and  verify  Ms 
calculations.  ^ 

bn../^'^''^  T^l  P^"^^^'   "°tes,   slide  rule,   component  demonstrator 

board,   and  test  equxpment,   the  studont  shall  within  forty  minutes  (if 
given  the  specifications  desired  for  a  power  amplifier)  correctly 

^hi^'^inn!  t    J'^^^'^r'  impedance  values  including  gain. 

The  student  shall  then  construct  the  circuit  and  verify  his  calculations. 

boar/^in^  P^^^i^'   "°tes,   slide  rule,   component  demonstrator 

n^Zt\^    /        equxpment,   the  student  shall  within  forty  minutes  (if 
gxven  the  desxred  specifications  for  a  FET  amplifier)   correctly  calculate 

i  iTZ^^^^'   ^^^^^^t'  impedance  values  including  gain.     The  student 

shall  then  constru-.  the  circuit  and  verify  his  calculations. 

board'^'and  Zll  '   ""T'^l'  "''^^  -°^P°nent  demonstrator 

aivenVhf  ^^^^^^^P^'^^t ,    the  student  shall  within  forty  minutes  (if 

calculate  Jn"  1^''^°"'  ^"^'""^  "  amplifier)  correctly 

.tlZlt  \]]  voltage,   current,   and  impedance  values  including  gain.  The 
student  shall  then  construct  the  circuit  and  verify  his  calculation;. 

board^'^and  Zll  ^^""""il'  ^^^^^  ^°^Ponent  demonstrator 

a?vin%?f  test  equxpment,   tha  student  shall  within  sixty  minutes  (if 
given  the  specxf xcatxons  desired  for  cascaded  amplifiers)  correctly 
^^i^'^'i^r  all  voltage,   current,   and  impedance  values  including  gain. 
The  student:  shall  then  construct  the  circuit  and  verify  his  calculations. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  define  bandwidth  explaining  phase,  roll  off,  voltage 
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gain,   current  gain,  power  gain,  and  decibel  gain  at  the  F]_  and  F2  points. 
The  student  shall  describe  and  illustrate  the  use  of  a  square  wave 
generator  to  troubleshoot  amplifiers. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes   (if  given  the  schematic  values  for  an  amplifier  with  an  indi-- 
cated  inalfunction)   correctly  draw  a  binary  troubleshooting  diagram  for 
the  amplifier. 

Using  only  paper  and  pencil,  the  student  shall  within  five  minutes 
correctly  write  a  brief  paragraph  on  the  operational  characteristics  of 
emitter  follower  amplifiers  with  regard  to  gain  characteristics,  imped- 
ance levels,  bandwidth,  phase,   and  biasing  arrangements. 

Using  only  paper,  pencil,   notes,   slide  rule,   component  demonstrator 
board,   and  test  equipment,   the  student  shall  within  twenty  minutes  (if 
given  the  specifications  desired  for  an  emitter  follower  amplifier) 
correctly  calculate  all  voltage,   current,  and  impedance  values  includ- 
ing gain.     The  student  shall  then  construct  the  circuit  and  verify  his 
calculations. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  list  the  characteristics  of  an  ideal  operational 
amplifier;   then  draw  and  explain  at  least  six  of  the  op  amp  circuits 
discussed  in  class. 

Using  only  paper,  pencil,  notes,   slide  rule,   component  demonstrator 
board,   an^^  test  equipment,   the  student  shall  within  forty  minutes  (if 
giv -in  the  specifications  desired  for  any  of  the  op  amp  circuits  discussed 
in  class)   correctly  connect  the  circuit  and  demonstrate  to  the  instructor 
or  lab  assistant. 

Using  only  paper  and  pencil,   the  student  shall  within  five  minutes 
correctly  define  "oscillator"  and  describe  the  theory  of  operation  and 
application. 

Using  only  paper,  pencil,  notes,   slide  rule,   component  demonstrator 
board,   and  test  equipment,,   the  student  shall  within  forty  minutes  (if 
given  the  specifications  for  a  hartley,   colpitts,   crystal,  unijunction, 
astable,  or  voltage  controlled  oscillator)   correctly  calculate  all 
schematic  values  including  period  and  frequency.     The  student  shall 
then  connect  the  circuit  and  verify  his  calculations. 

Examination  1. 
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Using  only  paper,  pencil,  and  appropriate  technical  manual,  the 
student  shall  within  fifteen  minutes  correctly  discuss  the  theory  of 
operation  and  application  of  any  of  the  following  transmitters:  gaae, 
level,   temperature,  potentiometz ic.   and  differential  pressure.  " 

Using  only  paper,  pencil,   notes,   slide  rule,   component  demonstrator 
board,   test  equipment,,  and  appropriate  technical  manual,   the  student 
shall  within  forty  minutes   (if  given  a  working  transmitter-  gage 
level,   temperature,  potentiometric,   or  differential  pressure)  correct^ 
write  a  summary  of  the  calibration  and  demonstrate  to  the  instructor 
or  lab  assistant. 

Using  only  paper,  pencil,   notes,   slide  rule,   component  demonstrator 
board,   test  equipment,   and  appropriate  technical  manual,   the  student 
shall  withm  sixty  minutes   (if  given  a  malfunctioning  transmitter)  draw 
a  binary  troubleshooting  diagram  and  use  the  diagram  to  locate  the 
malfunction  and  restore  the  transmitter  to  active  service. 

Using  only  paper,  pencil,   slide  ruJ       component  demonstrator  board, 
t=st  equipment  and  appropriate  technical  manual,   the  student ' shall 
within  fifteen  minutes   (if  given  a  transducer:     pressure,  temperature, 
level,   flow,   light,  geophone,  hydrophone,  humidity,   capacitive  probe 
or  strain)   correctly  describe  the  theory  of  operation  and  application. 
The  student  will  then  connect  the  transducer  into  a  working  ^-ircuit 
and  demonstrate  to  the  instructor  or  lab  assistant. 

Using  only  paper,  pencil,   notes,   slide  rule,   component  demonstrator 
board,   test  equipment,   and  appropriate  technical  manual,   the  student 
shall  withm  forty  minutes   (if  given  either  a  transmitter  folloK-r 
recorder  or  a  transducer  follower  recorder)   correctly  describe  the 
theory  of  operation  and  application.     The  student  will  then  connect  the 
recorder  to  an  appropriate  signal  source  and  demonstrate  to  the 
instructor  or  lab  assistant. 

Using  only  paper,  pencil,  notes,   slide  rule,   component  demonstrator 
board,   test  equipment,   and  appropriate  technical  manu         the  student 
shall  withm  sixty  minutes   (if  given  a  malfunctioning  recorder)   draw  a 
binary  troubleshooting  diagram  and  use  the  diagram  to  locate  the 
malfunction  and  restore  the  recorder  to  active  service. 

Examination  2. 

Using  only  paper,  pencil,   and  appropriate  technical  manual,  the 
student  shall  within  twenty  minutes  correctly  discuss  the  theory  of 
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operation  and  application  of  any  of  the  following  controller  options: 
on-of f-proportional^   integration^  derivative,  \.iational,  and 

external  feedback. 

Using  only  paper,  pencil,  notes,   slide  rule,  component  demonstrator 
board,,   test  equipment,   and  appropriate  technical  manual,   the  student 
shall  within  thirty  minutes   (if  given  a  working  controller  of  any  type) 
correctly  write  a  suitunary  of  the  calibrution  procedures  and  demonstrate 
to  the  instructor  or  lab  assistant. 

Using  only  paper,  pencil^  notes,   slide  rule,  component  demonstrator 
board,   test  equipment,   and  appropriote  technical  manual,   the  student 
shall  within  ninety  minutes    (if  given  a  malfunctioning  controller)  draw 
a  binary  troubleshooting  diagram  and  use  the  diagram  to  locate  the 
malfunction  and  restore  the  controller  to  active  service. 

Examination  3. 
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EXAMINATION  1  (SA!4PLS) 

(Part  1/  closed  reference) 

1.  Define  "signal  conditioning"  and  explain  at  least  three 
applications. 

(  5  min) 

2.  Write  a  paragraph  on  the  stability  biased  amplifier.  Explain 
gain  characteristics  and  temperature  response;   then  drav;  a 
schematic. 

(10  -in) 

3.  Define  "bandwidth."     Explain  Fi,  F2,  power  gain,  voltage  and 
current  gaixi,  roll  off,  and  phase  as  they  relate  to  "bandwidth. 
Illustrate  and  explain  how  to  use  a  square  wave  to  test  an 
amplifier's  frequency  response. 

(15  min) 

4.  A  stability  biased  amplifier  has  .1  volt  potential  difference 
between  collector  and  emitter.  Draw  a  binary  troubleshooting 
diagram. 

(15  min) 

5.  Write  a  brief  description  of  the  operational  characteristics 

of  an  emitter  follower  amplifier.     Explain  gain  characteristics 
impedance  levels,  bandwidth^  phase,   and  biasii.j  arrangements 
for  emitter  followers. 

(  5  min) 

6.  List  the  characteristics  fo  an  ideal  operational  amplifier. 
Draw  and  explain  the  operation  of  at  1  ast  six  of  the 
operational  amplifier  circuits  discussed  in  class. 

(15  min) 

7.  Define  "oscillator"  and  describe  the  theory  of  operation  and 
application* 

(  5  min) 


Turn  in  Part  I  and  the  instructor  will  issue  the  spec  sheets 
necessary  for  Part  II. 
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(Part  II,  open  reference) 

8-  Use  a  2N3559,   a  12  volt  power  supply,   and  a  lOinv-600  ohn- 
transd-acer      60  Ez,     Calculate  all  parameters  for  a  stability- 
biased  amplifier.     Construct  the  circuit  and  demonstrate  to 
the  instructor  or  lab  assistant. 

(40  min) 

9-  Use  a  /^A74]  ,   a  12  volt  and  a  5  volt  power  supply,  and  a  lOmv- 
600  ohm- transducer  @  60  Hz.     Calculate  all  parameters  for  an 
inverting  amplifier  v/ith  a  voltage  gain  of  50.     Construct  the 
circuit  and  demonstrate  to  the  instructor  or  lab  assistant, 

(40  min) 
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EXAMINATION  2  (SAMPLE) 

(Part  I,   closed  reference) 

1.     Refer  to  the  attached  block  diagram  of  a  Taylor  type  1302T 
differential  pressure  transmitter  and  explain  the  theory  of 
operation  and  application. 

(15  min) 

Explain  the  theory  of  operation  of  a  capacitive  probe  and  its- 
application  in  a  net  oil  computer  circuit. 

(15  min) 

Turn  in  Part  I  and  obtain  the  technical  manuals  necessary  for 
Part  II. 

(Part  II,   open  reference) 

3.  A  Taylor  type  1302T  differential  pressure  transmitter  has  been 
"bugged"  so  that  the  current  output  is  constant  for  any  input. 
Draw  a  binary  troubleshooting  diagram,   locate  the  malfunction, 
restore  the  transmitter  to  active  service,   and  demonstrate  to 
the  instructor  or  lab  assistant. 

(60  min) 

4.  A  Taylor  type  930 J  rr.corder  is  not  tracking.     Draw  a  binary 
troubleshooting  diagram,   locate  the  malfunction,   restore  the 
recorder  to  active  service,   connect  the  recorder  to  the 
transmitter  repaired  in  problem  3,   and  demonstrate  the 
working  loop  to  the  instructor  or  lab  assistant. 

(60  min) 
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EXAMZNATION  3  (SAMPLE) 

(Part  I,  closed  reference) 

1,  Refer  to  the  attached  schematic  of  a  Taylor  type  944R 
conbinational  controller.     Discuss  the  theory  of  operation 
and  application. 

(20  nin) 

Turn  in  your  answ;^r  to  the  instructor  and  obtain  the  necessary 
technical  manuals  for  Part  II. 

(Part  II,  open  reference) 

2,  Write  a  summary  of  the  calibration  procedures  for  a  Foxboro 
type  62H  controller.     Calibrate  the  controller  and  demonstrate 
to  the  instructor  or  lab  assistant, 

(30  min) 

3,  A  Taylor  type  944R  controller  has  been  "bugged"  so  that  the 
span  will  not  expand  to  capacity.     Draw  a  binary  trouble-- 
shoiDting  diagrc??jn,   locate  the  malfunction,  restore  the 
controller  to  active  service,  and  demonstrate  to  the  ins  rue tor 
or  lab  assistant. 

(90  min) 
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COURSE:  EI  414 

TITLE:  Pulse  &  Digital  Circuits 

PREREQUISITES:     I'd  302^   and  EL  404 


DATE 


HOURS 

I.     Switching  Diodes  3.0 

II,     Switching  Transistors  3^0 

A.  Saturation  Characteristics 

B.  Cutoff  Characteristics 

III.     Nurnber  Systems,   Straight  Code  5.0 
I^..     Radax  10,   2,   8,  &  16 
B.     Mathematical  Operations 

IV.     Number  Systems,  Other  Codes  8^0 

A.  Binary-Coded  Decimal 

B.  Excess  Three 

C.  ASCii 

D.  Parity 

E.  Biquinary 

F.  Longitudinal  Redunc  .    y  Character 

G.  Bose  Chaudhuri  Coding 

V.     Point  Set  I'heory  5^0 

A.  Point,  Universe,  Set,  Null  Set 

B.  Intersection  or  AND  Set 

C,  Union  or  Or  Set 

D,  Compliment  or  NOT  Set 

VI.     Gating  3  q 

A.  Positive  Logic 

B.  AND 

C.  OR 

D.  NOT 

E.  NAND 

F.  NOR 

VTI.     Boolean  Algebra  5.0 

A.  Twenty  Six  Laws 

1.  Point  Set  Realization 

2,  Gating  Realization 

B.  Theorems 
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DATE  HOURS 

 VTII.     Objectives  Test,  Student  Evaluation^  and 

Corrective  Feedback  3.0 

IX.     Minimizations  Aids  for  Lease  Minterm  Form  6.0 
 A.     Boolean  Algebra 

1.  Exclusive  O^ 

2.  Digital  Comparator 

3.  Half  Adder 

4.  Full  Adder 

  B.     Karnaugh  Maps 

  C.     Multiple  Mapping 

  D.  Quine-McCluskey 

 E.     Mahoney  Mapping 

X,     Digital  Integrated  Circuit  Characteristics  3.0 

  A.  Logic  Voltage  Levels 

  B ,  Threshold 

  C,  Noise 

  D.  Onspeed 

  E.  Fan  in 

  F.  Fan  out 

  G.  Unit  load 

  H,  tj-,   tt   (let,  tet) 

  Prop  delay 

  J.  Package  delay 

^   K-  On  temp 

  Power  dissip 

XI.     Digital  Integrated  Circuit  Families  3.0 

  a/  RTL 

B.  DTL 

  C.  t2l 

  D.  ECL 

  E.     Mos  Logic 

XII.     NOR  Logic  Analysis  "^.0 

  A.     Implementation  by  Gate  Substitution 

  B*     Implementation  by  Theorems 

 XIII.     Objectives  Test^   Student  E'^raluation^  and 

Corrective  Feedback  3.0 
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5^  HOURS 

XIV.  NAND  Logic  Analysis  5  g 

  A.     Implementation  by  Gate  Substitution 

______  3.     Implementation  by  Theoreirs 


XV.  Coupling 

A.  Direct 

B  Differentiator 


S-R  Flip  Flops 

A.  NOR  Realization 

B.  NAND  Realization 

C.  Shift  Registers  and  Ring  Counters  using 
Clocked  S-R  Flip  Flops 

XVII.     Multivibrator  Farrily 

A.  S-R  Flip  Flop 

B.  D  Flip  Flop 

C.  T  Flip  Flop 

1.  Discrete 

2.  Counting  Circuit 

D.  J-K  Flip  Flop 

1.  Counting 

2.  Shift  Register  and  Ring  Counters 

E.  Monos table 

F.  As table 


XVI, 


XVIII.     Arithmetic  Operations 

A.  Series  Addition 

B.  Parallel  Addition 

C.  Subtraction 

D.  Multiplication 

E.  Division 

F.  Shut-down  Circuits 


XIX.     Digital  to  Analog  Conversion  5  q 

A.  Ladders 

B.  Level  Amplifiers 

XX.     Ajialog  to  Digital  Conversion  q  q 

A.  Analog  Comparators 

B.  Frequency  Count  Technique 

C.  Successive  Approximation  Technique 
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DATE  HOURS 

  XXI.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  3.0 


TOTAL  HOURS  96.0 
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OBJECTIVES 


define'^w?.T^"  and  pencil,   the  student  shall  within  ten  minutos 
define  switching  diodes  and  list  those  characteristic.-,  which  distin- 
guish them  from  other  diodes.  ctistm- 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
define  switching  transistors  and  list  those  characteristics  (Jat^r- 
ation  and  cut-off)   that  distinguish  them  from  other  transistors 

_       Using  only  paper  and  pencil,   the  student  shall  within  twenty 

ZTTrl  r^'f  ^'^^'^^^  -  both  ^hole 

and  fractional  parts,  into  any  other  straight  code  radix  y  numbers 
requested  by  the  instructor.  The  student  shall  perform  any  Tith- 
metic  operation  requested  in  any  radix. 

minnt^f"^  only  paper  and  pencil,   the  student  shall  within  twenty 

TnTn  11  ^  ""^^^^  t^---'   °-  ASCII  number 

into  straight  code  or  vice  versa. 

within^i^n  ^'^^y  P^P^^'  P^^^il'   teletype  and  computer,   the  student  shall 
within  ten  minutes  correctly  read  and  record  either  from  computer 
memory  or  from  teletype  tape  messages  in  ASCII  code. 

_   Using  only  paper,  pencil,   logic  demonstrator  board  and  test 

conitruc^'.'^''"  "^"^^^^  correctly  draw  and 

construct  a  message  security  check  feature  as  parity,  biquinary, 

studi^t       1     redundancy  character,   and  Bose  Chaudhurl  coding!  '^i.e 
or?:b\:3ist:nt!"^^'  ^^^^^^^  demonstrate  to  the  instructor 

correcJirde^ine''^''^"/"''  "^^^^"^  ^^^^^  ^^^^i"  "^i^^tes 

NO^  let  ^"""^  '  ^et,   null  set,  AND  set,   OR  set. 


eauin'^i^  rT""'  demonstrator  board  and  test 

inatTna'.  ^'^"^'^  ^^'"^^  "'^"^^^^  correctly  define 

nL^n  P°^itive  logic,  AND,   OR,   NOT,  NAND,   NOR  and 

demonstrate  the  circuit  to  the  instructor  or  lab  assistant. 

^l^^""  ^""^  P^"^^^'   ""^^  student  shall  within  twenty 

Shan  Jll"^    T  '""^  °'  -tuden^ 

shall  Illustrate  the  laws  both  by  Venn  diagram  and  by  gating. 


O    Examination  1. 
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Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  twenty  minutes  give  the  equation 
truth  table  and  flow  diagram  for  an  exclusive  OR,   digital  comparator' 
half  adder,   and  full  adder.     The  student  shall  connect  the  circuit  ' 
and  verify  the  truth  table. 

Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  forty  minutes  if  given  five  pro- 
blems of  four  input  variables  with  the  desired  numerical  output 
sequence,  use  Karnaugh  maps,  multiple  maps,  Quine-McCluskey  reduction 
or  Mahonney  mapping  to  reduce  the  equation.     The  student  shall  then 
draw  and  construct  the  flow  diagram  and  verify  his  results. 

_   Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  twenty  minutes  if  given  any 
AND-OR-NOT  flow  diagram  reduce  the  diagram  to  four  input  equations 
derive  the  function  realizations  from  the  Karnaugh  map  and  verify 
his  results  on  the  logic  board. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  define  the  following  integrated  circuit  specifica- 
tions:    logic  voltage  levels,   thresh  hold,   noise,    fan-in,  fan-out, 
unit  load,   T^,   T^,    (let,   tet) ,  propagation  delay,  package  delay, 
power  dissipation,  package  type. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  correctly  define  RTL,   DTL,   TTL,  ECL,   and  MOS  logic.     Give  the 
distinguishing  characteristics  of  each  of  these  integrated  circuit 
families. 

_   Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  forty  minutes  if  given  any  five 
logic  equations  implement  the  equations  in  NORs,   either  by  gate 
substitution  or  by  the  NOR  theorem.     The  student  will  verify  his 
implementation  on  the  logic  board. 

Examination  2. 

Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  twenty  minutes  if  given  any  five 
logic  equations  by  the  instructor  implement  the  equations  in  NANDs, 
either  by  gate  substitution  or  by  the  NAND  theorem.     The  student  shall 
verify  his  implementation  on  the  logic  board. 
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Using  only  paper,  pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  ten  minutes  if  given  the  specifi- 
cations for  a  differentiator  couple  calculate  the  necessary  circuit 
parameters  and  verify  his  calculations  on  the  logic  board. 

Using  only  paper,   pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  fifteen  minutes  define  an  S-R 
flip  flop  made  with  NORs  and  and  S-R  flip  flop  made  with  NANDs. 
nie  student  shall  then  verify  the  truth  tables  for  the  flip  flops  on 
the  logic  board. 

Using  only  paper,   pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  fifteen  minutes  correctly  define 
a  clocked  S-R  flip  flop,   a  shift  register,    and  a  ring  counter.  The 
student  will  draw  a  flow  diagram  for  a  ring  counter  using  clocked 
S-R  flip  flops.     He  will  connect  the  circuit  and  verify  his  ring  coun- 
ter definition. 

Using  only  paper,   pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  thirty  minutes  define  D  flip  flop, 
T  flip  flop,   JK  flip  flop,  monostable,   and  astable.     The  student 
will  draw  and  connect  the  flip  flops  out  logic  gates  and  verify  his 
truth  tables. 

Using  only  paper,   pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  thirty  minutes  draw  a  flow 
diagram  of  an  octal  up  counter,   a  hexidecimal  down  counter,   a  decade 
counter,   an  excess  three  counter  and  an  octal  up-down  counter.  The 
students  will  verify  the  counter  arrangements  on  the  lab  board. 


Using  only  paper  and  pencil,   the  student  shall 


down  circuits 


Using  only  paper,   pencil,   logic  demonstrator  board  and  test 
equipment,   the  student  shall  within  two  hours  correctly  draw  a  three 
register  arithmetic  element  for  four  bit  serial  manipulation  of 
addition,   subtraction,  multiplication  and  division.     The  student  shall 
construct  the  circuit  and  verify  his  calculations. 
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Using  only  paper,   pencil,    logic  demonstrator  board  and  test 
equipment,    the  student  shall  within  two  hours  write  a  brief  paragraph 
on  digital-to-analog  conversion  explaining   ladders  and  level  ampli- 
fiers as   they  are  used  in  DAC  units.     The  student  shall   then  construct 
a  DAC  unit  on  the   logic  board,    applying  a   four  bit  up  counter  to  the 
DAC   inputs.     He  shall  observe  the  staircase  output  on  a  scope  record- 
ing the  values   for  all   steps  and  for  all  glitches. 

Using  only  paper  and  pencil,  the  student  shall  within  fifteen 
minutes  write  a  brief  description  of  analog  comparators  as  used  in 
analog- to-digital  conversion , 

Using  only  paper,   pencil^    logic  demonstrator  board  and  test 
eqiaipment,    the  student  shall  within  three  hours  draw  an  ADC  unit 
using  the  successive  approximation  technique.     The  student  shall  con- 
nect and  verify  his  circuit  on  the  lab  board. 

Using  only  paper,   pencil,    logic  demonstrator  board  and  test 
equipment,    the  student  shall  within  two  hours  correctly  draw  a  f?iow 
diagram  for  an  ADC  unit  using   the  frequency  count  technique.  The 
student  shall  connect  the  circuit  and  verify  his  results  on  the 
lab  board. 

Examination  3. 
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EXAMINATION  1  (SAMPLE) 
(Closed  Reference) 

1.  Define  switching  diodes  and  list  those  characteristics  that 
distinguish  them  from  other  diodes. 

(10  min) 

2.  Define  switching  transistors  and  list  those  characteristics 
that  distinguish  them  from  other  transistors. 

(10  min) 

3.  Convert  the  following  numbers  as  indicated: 


(37.625)^0  —    (  )q  —    (  )^  ( 


) 

5 


(2C.F)        —  ,(  )      ___    (  ) 

2  10 


10  —    ^  Vl6  — '    (  )7 

(20  min) 


) 

ASCII 


4.     Convert  the  following  numbers  as  indicated: 

(24.5)       —    (  )   ^     —    (  )  _„  ( 

BDC+3 

(1001-0101)        —  (  1,0  —   (  )  —   (  ) 

BCD+3  ASCI  I 

(1000-0100)    r  \  .        I  ^ 

BCD+3  ^  ' ^  I 

BCD  ASCII 

(20  min) 

5.  Go  to  location  100  on  the  first  page  of  memory.     Read  and 
record  the  ASCII  coded  message  in  the  next  five  locations. 

(10  min) 

6.  Draw,   construct  and  demonstrate  a  four  bxt  LRC  circuit  to  be 
transmitted  at  the  conclusion  of  a  sixteen  bit  word. 

(40  min) 

7.  Define  in  topological  terms:     point,   set,   universe,  null  set, 
AND  set,   OR  set,  NOT  set. 

(10  min) 
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8.  Define  in  gating  terms:     positive  logic,  AND,  OR,  NOT,  NAITD, 
NOR.     Give  the  truth  tables  and  demonstrate  their  validity 
to  the  instructor  or  lab  assistant. 

(30  min) 

9.  List  the  26  laws  of  Boolean  Algebra.     Illustrate  them  with 
Venn  diagrams  and  with  gating  definitions. 

(20  min) 
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EXAMINATION  2  (SAMPLE) 
(Closed  Reference) 


Give  the  equation,   truth  table,   and  flow  diagram  for  an  exclu- 
sive OR,   digital  comparator,  half  adder,  and  full  adder 
Connect  the  circuit  to  verify  the  truth  table  and  demonstrate 
their  validity  to  the  instructor  or  lab  assistant. 

(20  min) 

Given  the  following  problems  of  four  input  variables  with  the 
desired  numerical  output  sequence;  use  Karnaugh  maps,  multiple 
maps,  Qume-McCluskey  reduction  or  Mahonney  mapping  to  reduce 
the  equation.     Draw  and  construct  the   flow  diagram  and  verify 
his  results  for  the  instructor  or  lab  assistant. 

(40  min) 


Fl 

~  ^16 

0, 

2, 

5, 

7, 

8, 

A, 

D, 

F 

F2 

=  £l6 

1, 

3, 

5, 

7, 

9, 

B 

F3 

=  5^16 

2, 

6, 

A, 

c. 

D, 

E, 

F 

F4 

A, 

B, 

C, 

D, 

E, 

F 

F5 

-  ^-16 

0, 

1, 

2, 

3, 

4, 

5, 

6, 

7, 

Given  the  following  AND-OR-NOT  flow  diagram  reduce  the  diagram 
to  four  input  equations,  derive  tne  function  realizations  from 
the  Karnaugh  map  and  verify  his  results  on  the  logic  board  for 
the  instructor  or  lab  assistant. 

(20  min) 
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4.  Define  the  following  integrated  circuit  specifications:  logic 
voltage  levels,   threshold,  noise,   fan-in,    fan-out,  unit  load, 
Tr#   ttf    (let,   tet) ,  propagation  delay,  package  delay,  power 
dissipation,  package  type . 

(15  min) 

5.  Define  and  give  the  distinguishing  characteristics  of  each  of 
these  integrated  circuit  families:     RTL,   DTL,   TTL,   ECL,  and 
MOS  Logic. 

(15  min) 

6.  Given  the  following  logic  equations  implement  the  equations  in 
NORs,   either  by  gate  substitution  or  by  the  NOR  Theorem. 
Using  the  logic  board  verify  implementation  for  the  instructor 
or  lab  assistant. 

(20  min) 


^1 

=  A-B  +  C'D  +  E 

=    (A+B)    •    (C+D)    +  A-D 

F3 

=  A-  (B+C-D)    +  A«B(C-f-D) 

^4 

=    (A  B+AB)    •  (C'D+C-D) 

F5 

=  (A+B  +  ce+n)  +  (a+d 
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EXAMINATION  3  (SAMPLE) 

Closed  Reference,  Part  I    (3  hrs.) 

1.     Implement  the  following  equations  in  NAND's.     Connect  the  flow 
diagram  and  demonstrate  to  the  instructor. 

(20  vnin) 


Fl 

=  A-B  +  A*B 

F2 

=  A*B  +  A*B 

^3 

=  A-B  +  A=C 

+  B-C 

F4 

=  ABC  +  'aBC 

+  ABC  +  ABC 

-^5 

=  A- (B+C) 

2.  A  TTL  gate  requires  a  differentiator  with  athreenano  second 
trailing  edge.     Calculate  the  values;   construct  the  circuit, 
and  demonstrate  to  the  instructor  or  lab  assistant. 

(10  min) 

3.  Give  the  truth  table  for  a  SR  flip  flop  made  with  NOR's. 
Give  the  truth  table  for  a  SR  flip  flop  made  with  NAND's, 
Connect  both  circuits  and  demonstrate  to  the  instructor. 

(15  min) 

4.  Define  a  clocked  SR  flip  flop,  a  shift  register,  and  a  ring 
counter.     A  four  bit  ring  counter  reads  1100.     What  will  it 
read  after  three  pulses?     Draw  and  connect  the  circuit  and 
demonstrate  to  the  instructor. 

(15  min) 

5.  Define  the  following  flip  flops:     D,  T,  J,  J,  monostable, 

as table,  and  master-slave.  Draw  the  logic  dates  to  form  each 
type.  Connect  the  circuits  and  demonstrate  to  the  instructor 
or  lab  assistant. 

(30  min) 

6.  Draw  a  flow  diagram  of  an  octal  up  counter,  a  hexidecimal  down 
counter,  a  decade  counter,   an  excess  three  counter,  and  an 
octal  up-down  counter.     Connect  the  octal  up-down  counter  and 
demonstrate  to  the  instructor  or  lab  assistant. 

(30  min) 
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7.  Discuss  the  operation  of  the  arithmetic  element  of  a  digital 
computer.     Use  exarfAples  of  addition,   subtraction,  multiplication, 
and  division- 

(30  min) 

8.  Write  a  brief  description  of  analog  comparators  as  used  in 
analog- to-digi tal  conver ter s • 

(15  min) 

Closed  Reference,   Part  II    (3  hrs.) 

l>iote:     Students  will  assigned  at  random  to  work  one  of  the  four 
problems  below. 

1.  Draw  a  three  register  arithmetic  element  for  a  four  bit 
serial  manipulation  of  addition,   subtraction,  multiplication, 
and  division.     Construct  the  circuit  and  verify  all  calculations 
for  the  instructor  or  lab  assistant. 

(2  hrs) 

2.  Write  a  brief  paragraph  on  digital-to-analog  conversion  explaining 
ladders  and  level  amplifiers  as  they  are  used  in  DAC  Units. 
Construct  a  DAC  Unit  on  the  logic  board,  applying  a  four  bit  up 
Cx:>unter  to  the  DAC  inputs •     Observe  the  staircase  output  on  a 
scope  and  recording  the  values  for  all  steps  and  for  all 
glitches.     Results  should  be  demonstrated to  the  instructor  or 

lab  assistant. 

(2  hrs) 

3.  Draw  an  ADC  Unit  using  the  successive  approximation  technique. 
Construct  and  verify  the  circuit  on  the  lab  board  for  the 
instructor  or  lab  assistant* 

(3  hrs) 

4.  Draw  a  flow  diagram  for  an  ADC  Unit  using  the  frequency  count 
technique.     Construct  the  circuit  and  verify  the  results  on 
the  lab  board  for  the  instructor  or  lab  assistant* 

(2  hrs) 


ERIC 


131 


COURSE : 


TM  313 


TITLE:  Technical  Math^  Part  m 

PREREQUISITE:      TM.  301 


DATE 


I-     Review  of  Exponential  Functions 

II.     Equations  of  Degree  Three  and  Above 

A.  Remainder  Theorem  and  Factor  Theorem 

B.  Synthetic  Division 

C.  The  Roots  of  an  Equation 

D.  Rational  Roots 

E.  Irrational  Roots 


HOURS 
3.0 
4.5 


III.  Inequalities 

A.  Properties 

B.  Graphical  Solution 

C.  Algebraic  Solution 

D.  Inequalities  Involving  Absolute  Values 

IV,  Derivative 

A.  Limits 

B.  Slope 

C.  Meaning 

D.  Polynomials 

E.  Products  8c  Quotients 

F.  Chain  Functions 

V.     Objectives  Test,   Student  Evaluation,  and 
Corrective  Feedback 

VI.     Applications  of  the  Derivative 

A.  Tangents  and  Normals 

B .  Cur vi linear  Motion 

C.  Curve  Sketching 

D.  Maximum  and  Minimum 

E.  Series  RC  and  Parallel  RL  Networks  with 
Linear  Input  Variations 

VII.  Integration 

A.  Differentials 

B.  Inverse  Differentials 

C.  Indefinite  Integral 


3.0 


6.0 


1.5 
9.0 


3.0 
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DATE  HOURS 

  D.  Areas 

  E.     Trapezoidal  Rule 

VIII.     Applications  of  Integration  4.5 

 A.     Indefinite  Integral 

  B.  Areas 

  C.  Volumes 

  D.     Parallel  RC  a.nd  Series  RL  Networks  with 

Linear  Input  Variations 

 ^        IX.     Objectives  Test,   Student  Evaluation,  and 

Corrective  Feedback  1.5 

X.     Least  Squares  Curve  Fitting  From  Multiplexed 

Valves  4.5 

  XI.     RLC  Networks  with  any  Input  Variation  6,0 

  XII.     Objectives  Test,  Student  Evaluation,  and 

Corrective  Feedback  1.5 


TOTAL  HOURS  48.0 
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OBJECTIVES 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
fifteen  minutes  correctly  give  the  exponential  series  and  shall  show 
the  derivation  of  the  sine,   cosine,   and  tangent  functions. 

Using  only  paper,   pencil  and  slide  rule, the  student  shall  within 
fifteen  minutes  correctly  solve  at  least  two  of  three  equations  of 
degree  three  and  above.     He  may  use  the  remainder  and  factor  theorem 
as  well  as  synthetic  division  to  find  the  rational  and  irrational 
roots  of  the  eauations. 


Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
fifteen  minutes  correctly  solve  two  of  three  inequalities  by  both 
graphical  and  algebraic  solution. 

Using  only  paper  and  pencil,   the  student  shall  within  five  minutes 
correctly  list  at  least  five  of  the  properties  of  inequalities  dis- 
cussed in  class. 

Using  only  paper  and  pencil,   the  student  shall  within  five  minutes 
correctly  define  and  give  an  example  of  derivative. 

Using  only  paper  and  pencil,    the  student  shall  within  twenty 
minutes  correctly  solve  eight  polynomials  for   first  derivative 
Six  Of  these  equations  shall  require  the  application  of  the  product 
rule,   the  quotient  rule,  or  the  chain  function  rule  for  extractincr 
first  derivatives. 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
discuss  the  application  of  exponential  functions,   inequalities  and 
derivatives  to  electronic  instrumentation  giving  at  least  one  specific 
example  of  each.  ^ 

Examination  1. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
ten  minutes  correctly  solve  and  plot  a  polynomial     applyii.g  the 
derivative  to  find  maximum  and  minimum  points  to  sketch  the  curve  and 
to  find  all  tangents  and  normals  at  the  real  axis. 

^-w  n/^"^"^^  P^"""^^  ^""^  ^^^^^  ^^1^'  student  shall  within 

twenty  minutes  correctly  solve  two  of  three  problems  on  series  RC 
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or  parallel  RL  networks  with  linear  input  va  ited  to  six)  . 

Using  only  paper  and  pencil^   the  student  shall  within  ten  minutes 
correctly  solve  two  of  three  polynomials  consisting  of  four  terms  or 
less  and  degree  three  or  less  by  integration  and  evaluation  at  the 
lower  and  upper  limits. 

Using  only  paper^  pencil  and  slide  rule^   the  student  shall  within 
ten  minutes  correctly  solve  for  the  area  bounded  by  the  real  axis^ 
any  two  defined  limit  points  and  any  polynomial  equation. 

Using  only  paper^  pencil  and  slide  rule,  the  student  shall  within 
ten  minutes  work  correctly  two  of  three  problems  involving  computation 
of  areas  or  volumes  of  common  geometric  figures. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
twenty  minutes  correctly  solve  two  of  three  problems  on  parallel  RC 
or  series  RL  networks  with  linear  input  variations   (limited  to  six) . 

Using  only  paper  and  pencil,   the  student  shall  within  ten  minutes 
correctly  discuss  the  application  of  differentiation  and  integration 
to  electronic  instrumentation. 

Examination  2. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
forty-five  minutes  if  given  a  table  of  values  acquired  from  a  multiplexer 
of  known  sample  window  use  the  least  squares  curve  fitting  technique  to 
fit  and  plot  either  a  first,   second  or  third  degree  curve  as  indicated. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
one  hour  correctly  solve  and  plot  any  RLC  network  with  any  input 
variations. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  within 
fifteen  minutes  discuss  the  application  of  least  square  cnrve  fitting 
to  electronic  instrumentation. 

Using  only  paper,  pencil  and  slide  rule,   the  student  shall  work 
one  hour  of  the  most  frequently  missed  problems  selected  from  the  first 
two  examinations. 

Final  Examination 


135 

TM  313 

EXAMINATION  1  (SAMPLE) 
(Closed  Reference) 

1.  Give  the  series  for    e^.     Show  the  derivation  of  the  sine, 
cosine,   and  tangent  function  from  this  series. 

(15  min) 

2.  Solve  for  the  roots: 

a)  F(x)   =  6x^  -  5x2  _  -  4 

b)  F(x)   =  6x3  -  17x2  -  5x  +  6 

c)  F(x)   =  12x3  -  50x2  +  46x  -  12 

3.  Solve  graphically  and  algebraically: 

a)  5x  -  2  >  X  -  1 

b)  2x^  >  X  -  4 

c)  x-^  >  2  -  3x 


(15  min) 


(15  min) 

4.     List  at  least  five  properties  of  inequalities  discussed  in 
class . 


5.  Define  and  give  an  example  of  derivative 

6.  Obtain  the  first  derivative: 

a)  F(x)   =  4x3  -  5x2  +  X  -  12 

b)  F(x)   =  x2  -  4  -Vir  +  9 

c)  F(x)   =   (x^  -  4) (2x2  _  9x  +  5) 

d)  F(x)   =   (2x2  -  4x  +  1)  (x  +  12) 


(  5  min) 
(  5  min) 
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e)  F(x) 


3x  -  1 

X  +  5 


f)  F(x)   =  o  1 

X     -  2x  +  1 

g)  F(x)   =   (x2  +  5x  -  1)^ 

h)  F(x)   =   (x2  -  2)2(3x2  -  5x  +  1)^ 

(20  min) 

Discuss  the  application  of  exponential  functions,  inequalities 
and  derivatives  to  electronic  instrumentation  giving  at  least 
one  specific  example  of  each. 

(10  min) 
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EXAMINATION  2  (SAMPLE) 

(Closed  Reference) 

1.     Solve  and  plot  n^' 
minimum  points, 
axis . 

F(x)  = 


ivatives  to  find  maximum  and 
-angents  and  normals  at  the  real 


-  4x^  -  4x  +  16 


(10  min) 


2.     Apply  the  following  periodic  input  current  to  both  circuits. 
Solve  for  all  voltages  and  plot. 


I0\< 


C  K  T.  G 

(20  min) 


(10  min) 

Solve  for  the  area  bounded  by  the  curve,  the  real  axis,  and 
the  roots  of  the  equation. 

F.(x)   =  x2  _  4 


(10  min) 


Calculate  the  following  volumes: 


a)  a  cone  with  a  4  foot  radius  and  a  6  foot  height 

b)  a  sphere  with  a  30  foot  radius 

c)  rotate  the  area  bounded  by      y  =  2x2  ,  x  =  4  ,   and  y  =  0 
about  the  x  axis  and  calculate  the  colume  contained. 

(10  min) 
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6.     Apply  the  following  periodic  input  voltage  to  both  circuits. 
Solve  for  the  currents  and  plot. 


7.     Discuss  the  application  of  differentiation  and  integration 
to  electronic  instrumentation. 

(10  min) 
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FINAL  EXAMINATION  (SAMPLE) 
(Closed  Reference) 

1.  A  multiplexer  with  a  5  millisecond  sampling  interval  reveals 
the  following  data:     1,   2,   3,   3,   2,   1,   1,   2,   3,  4 

Fit  a  cubic  equation  by  "least  squares". 

(45  min) 

2.  Solve  and  plot. 


I.5K 


(1  hour) 

-1  ■>  ^ 

3.  Discuss  the  applicatior  of  least  squares  curve  fitting  to 
electronic  instrumentation. 

(15  min) 

4.  Work  the  following  problems  which  were  selected  from  the  most 
frequently  missed  problems  of  examinations  1  and  2. 

(1  hour) 


ERIC 


140 


COURSE: 


EI  316 


TITLE: 


Electronic  Instrumentation  Project 


With  the  consent  and  direction  of  the  department  chairman,  the 
student  shall  earn  three  credit  hours  upon  satisfactory  completion  of  an 
Applied  Research  Project  in  Electronic  Instrumentation. 

The  student  and  the  chairman  will  together  determine  an  area  of 
electronic  instrumentation  in  which  further  research  and  specialization 
would  benefit  the  student.     A  contract  of  behavioral  objectives  for  48 
contact  hours  will  be  drawn  up  and  signed  by  the  chairman  and  the  student 
within  two  weeks  after  registration.     Minimum  criterion  performances  for 
grade  levels  A,         and  I  will  be  specified  in  the  contract. 
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COURSE:  EI  415 

TITLE:  Computers  &  Computer  Controlled  Systems 

PREREQUISITE:     EI  414,   TM  302 


I.     Entry  Skills  Test,   Pretest  Over  Course  2.0 
Objectives,   Course  Orientation 

II.     Computer  Operations  4^0 

A.  Special  purpose  ana  general 

B.  Large  computers  versus  samall  computers 

C.  Time  sharing 

D.  Use  of  computers  for  reaJ.  time  control 

III.     Software  Constraints  On  Real  Time  Control  9.0 

A.  Assembly  language 

B .  Machine  language 

C.  Diagnostics 

D.  Instructions  set  affecting  the  interfaces 

IV.     Memory  Elements  Reserved  :For  Interface  3.0 
Device 


V.     Modes  of  Operation  and  Ccmtrol 

A.  Data  acquisition 

B.  Supervisory 

C.  Direct  digital  control 

VI.     Objectives  Test,  Student  Evaluation,  and 
Corrective  Feedback 


VII.     Input-Output  Devices 


A. 

Tape  units 

B. 

Printers 

C. 

CRT  displays 

D„ 

Digital  to  analog  converters 

E. 

Analog  to  digital  converters 

F. 

Multiplexers 

G. 

Alarm/status/interrupt  circuitry 

H. 

Decoders 

I. 

Sample  and  hold  units 

J. 

Modems 
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DATg  HOURS 

VIII.  Interfaces  24.0 

  A.     Data  channels 

  B.     10  buses 

  C.  Timing 

  Byte  formats 

  £•  Buffering 

  F.     Error  detection  and  correction  techniques 

  G .     Systems  consideration 

  St  iiTiulat  ion/emulation 

 IX.  Objectives  Test,  Student  Evaluation,  and  3.0 

Corrective  Feedback 

X.  O^rganization  of  Control  Circuitry  6.0 

  A.     Instruction  and  execution  time 

  B^     Sequence  of  control  registers 

  C.     Distributed  and  centralized  control 

  D.     Index  registers 

XI.     Trouble  Shooting  15.0 

  A«     Central  processing  unit 

  B.     Computer  peripherals 

 ^  C.  Interfaces 

  D.     Isolation  of  field  troubles  from  the  CPU 

front  panel 

  E.     Isolation  of  more  difficult  field  troubles 

from  the  interface 

,  XII.     Objectives  Test,  Student  Evaluation,  and  3.0 

Corrective  Feedback   

96.0 
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OBJECTIVES 

Using  only  paper,  pencil,  and  templates,   the  student  shall  within 
fxfteen  minutes  draw  a  block  diagram  of  a  digital  computer  labeling 
all  blocks  and  showing  the  direction  of  data  flow. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  list  the  advantages,  disadvantages  and  distinguishing  features 
of  large  computers  versus  small  computers. 

Using  only  paper  and  pencil,    the  student  shall  within  fifteen 
minutes  define  time  sharing  and  its  application  in  the  use  of  computers 
for  real  time  control. 

Using  only  paper,  pencil  and  templates,   the  student  shall  within 
twenty-five  minutes  write  and  run  an  assembly  language  program  to  type 
a_ message  on  the  teletype.     The  program  is  to  be  entered  and  executed 
via  the  front  panel  in  machine  language. 

Using  only  paper,  pencil  and  templates,   the  student  shall  within 
thirty  minutes  write  and  run  a  program  in  assembly  language  which 
takes  m  a  number  from  the  keyboard  of  the  teletype,   subtracts  the 
number  from  a  set  point  value  contained  in  core,  and  prints  the 
result  on  the  teletype.     The  program  is  to  be  entered  via  the  front 
panel  in  machine  language. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  list  the  entire  instruction  set  affecting  the  interface  to 
the  10  section.     The  student  will  explain  each  instruction. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  list  at  least  five  elements  of  external  memory  which  can  be 
attached  to  the  computer.     The  student  will  list  the  major  advantages 
and  disadvantages  including  the  approximate  price  of  each  memory 
element. 

t-w^nt-.?^"^  P^''''^^  ^""^  templates,   the  student  shall  within 

twenty-five  minutes  correctly  draw  a  block  diagram  of  a  data  acquisi- 
tion system,  supervisory  system,  and  a  direct  digital  control  system. 
The  student  will  explain  the  function  of  each  block  in  the  diagram. 

Examination  1. 
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Using  only  paper,   pencil  and  templates,   the  student  shall  within 
twenty  minutes  define  and  give  the  distinguishing  characteristics  of 
the  following  input-output  devices:     tape  units,  printers,  CRC's, 
DAC's,  ADC's,  multiplexers,   alarm/status/interrupt  circuits,  decoders, 
sample  and  hold  units,   and  modems. 

Using  only  paper,  pencil,   templates,   logic  demonstrator  board  and 
test  equipment,   the  student  shall  within  three  hours  draw  and  construct 
a  successive  approximation  four  bit  ADC  with  an  eight  bit  multiplexer. 

Using  only  paper,  pencil,   templates,   logic  demonstrator  board  and 
test  equipment,   the  student  shall  within  two  hours  draw  and  construct 
a  four  bit  DAC  complete  with  multiplexer  and  four  sample  and  hold  units. 

Using  only  paper^  pencil,   and  templates,   the  student  shall 
within  ten  minutes  distinguish  between  data  channels  and  lO  buses- 
The  student  will  explain  the  importance  of  timing  byte  formats  and 
buffering  on  both  data  channels  and  buses. 

Using  only  paper,  pencil.,   templates,   logic  demonstrator  board 
and  test  equipment,    the  student  shall  within  twenty  minutes  if  given 
a  request  by  the  instructor  draw  and  construct  an  error  detection 
circuit- 
Using  only  paper,  pencil,   templates,  wire  wrap  board,  vector 
board,  wire  wrap  gun,   thermal  stripper  and  tool  box,   the  student  shall 
within  three  hours  draw  and  construct  an  interface  designed  by  the 
instructor  to  simulate  and  emulate  class  I,   II,   m  and  IV  control. 

Examination  2. 

Using  only  paper,   pencil  and  templates,   the  student  shall  within 
twenty  minutes  list  typical  instruction  and  execution  times  for  the 
interface  constructed  prior  to  examination  2.     He  shall  also  explain 
the  sequence  of  control  and  index  registry  used  to  manipulate  his 
10  devices. 

Using  only  paper,   pencil,   templates  and  test  equipment,  the 
student  shall  within  two  and  one-half  hours  draw  a  binary  trouble- 
shooting diagram  for  isolation  of  field  trouble  from  the  CPU  front 
panel.     The  student  shall  then  draw  a  binary  trouble-shooting  diagram 
for  isolation  of  field  and  peripheral  troubles  from  the  interface. 
The  student  shall  demonstrate  the  procedures  to  the  instructor  or  lab 
assistant. 
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Using  only  paper,  pencil,   templates  and  test  equipment,  the 
student  shall  within  two  and  one-half  hours  if  given  the  flow  diagrams 
for  any  of  the  four  major  sections  of  the  computer,   draw  a  binary 
trouble-shooting  diagram  and  use  the  diagram  to  locate  the  malfunction 
and  restore  the  computer  to  active  service.     The  student  shall 
demonstrate  this  procedure  to  the  instructor  or  lab  assistant. 


Examination  3 


ERIC 


;2SC8 


146 


EI  415 


EXAMI NATION   1  (SAMPLE) 
(Closed  Reference) 

1.  Draw  a  block  diagram  of  a  digital  computer  label' ng  all 
blocks  and  showing  the  direction  of  data  flow, 

(15  min) 

2.  List  the  advantages,  disadvantages  and  distinguishing  features 
of  large  computers  versus  small  computers. 

(15  min) 

3.  Define  time  sharing  and  its  application  in  the  use  of  computers 
for  real  time  control. 

(15  min) 

4.  Write  and  run  an  assembly  language  program  to  type  a  message 
on  the  teletype.     The  program  is  to  be  entered  and  executed 
via  the  front  panel  in  machine  language. 

(25  min) 

5.  Write  and  run  a  program  in  assembly  language  which  takes  in 
a  number  from  the  keyboard  of  the  teletype,   subtracts  the 
number  from  a  set  point  value  contained  in  core,   and  prints 
the  result  on  the  teletype.     The  program  is  to  be  entered  via 
the  front  panel  in  machine  language. 

(30  min) 

6.  List  the  entire  instruction  set  affecting  the  interface  to 
the  10  section.     Explain  each  instruction. 

(20  min) 

7.  List  at  least  five  elements  of  external  memory  which  can 

be  attached  to  the  computer.     List  the  major  advantages  and 
disadvantages  including  the  approximate  price  of  each  memory 
element. 

(15  min) 

8.  Draw  a  block  diagram  of  a  data  acquisition  system,  supervisory 
system,   and  a  direct  digital  control  system.     Explain  the 
function  of  each  block  in  the  diagram. 

(25  min) 
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EXAMINATION   2  (SAMPLE) 

(Closed  Reference.     Work  problems  1,   3,   4  &  5  or  problem  2  or 
problem  6.) 

1.  Define  and  give  the  distinguishing  characteristics  of  the 
following  input-output  devices:     tape  units,  printers, 
CRC's,  DAC's,  ADC's,   multiplexers,  alarm/status/interrupt 
circuits,   decoders,   sample  and  hold  units,   and  modems. 

(20  min) 

2.  Draw  and  construct  a  successive  approximation  four  bit  ADC 
with  an  eight  bit  multiplexc^^r . 

(3  hours) 

3.  Draw  a  four  bit  DAC  complete  with  multiplexer  and  four  sample 
and  hold  units. 

(2  hours) 

4.  Distinguish  between  data  channels  and  lo  buses.  Explain 
the  importance  of  timing  byte  formats  and  buffering  on  both 
data  channels  and  buses.. 

(10  min) 

5.  Draw  and  construct  a  Bose  Chaudhuri  detection  circuit. 

(20  min) 

6.  Draw  and  construct  an  interface  designed  by  the  instructor 
to  simulate  and  emulate  class  I,   II,  m  and  iv  control. 

(3  hours) 
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EXAMINATION  3  (SAMPLE) 

(Closed  Reference.     Work  number  1  and  either  number  2  or  number  3.) 

1.     List  typical  instruction  and  execution  times  for  the  interface 
constructed  prior  to  examination  #2.     Explain  the  sequence 
of  control  and  index  registry  used  to  manipulate  his  10 
devices . 

(20  min) 


2.  Draw  a  binary  trouble-shooting  diagram  for  isolation  of 
field  trouble  from  the  CPU  front  panel.     Draw  a  binary 
trouble-shooting  diagram  for  isolation  of  field  and  peripheral 
troubles  from  the  interface.     Demonstrate  the  procedures 

to  the  instructor  or  lab  assistant. 

(2.5  hours) 

3.  The  instructor  will  issue  the  flow  diagrams  for  the  arithmetic 
unit  of  the  computer.     Draw  a  binary  trouble-shooting 
diagram  and  use  the  diagram  to  locate  the  malfunction  and 
restore  the  computer  to  active  service.     Demonstrate  this 
procedure  to  the  instructor  or  lab  assistant. 

*(2.5  hours) 


ERLC 


149 


COURSE:  EI  417 

PREREQUISITES:     EI   413,   EI  414,   TM  303 


HOURS 

!•     Introduction  to  Telemetry  5^0 

A.  History 

B .  Applications 

C.  Irig  Rules 

D.  Frequencies 

II.     Techniques  of  Data  Handling  15.0 

A.  Data  Sampling 

B.  FH/FSK 

C.  PAM 

D.  PCM 

E .  PDM 

F.  PSK 

G.  QPSK 

III.     Objectives  Test,   Student  Evaluation,  & 

Corrective  Feedback  3^0 

IV.     Equipment  in  Telemetry  21.0 

A.  Signal  Conditioners 

B.  Subcarrier  Oscillators 

C.  Commutation 

1 .  Mechanical 

2.  Solid  State 

D .  Tr  an  smi  t te  r  s 

1 .  Modulators 

2 .  Multipliers 

E.  Objectives  Test,  Student  Evaluation,  & 
Corrective  Feedback  3^0 

F.  Receivers  21  0 

1.  Preamplifiers 

2.  Amplifiers 

3.  Multicouplers 

4 .  Demodulator  s 

G .  Discriminators 

H.  Decommutation 

I.  Antennas 

J,     Objectives  Test,  Student  Evaluation,  & 

Corrective  Feedback  3^0 
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HOURS 

V.     Telemetry  System  21.0 

  A.     Measurement  Considerations 

  B.     Equipment  Considerations 

  C.     Ground  Stations 

  D.     Airborne  Stations 

^   E.     Orbiting  Stations 

  F.     Objective^  Test,  Student  Evaluation,  & 

Corrective  i^edback  3^0 


TOTAL  HOURS  96.0 
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OBJECTI^/SS 


Using  only  paper  and  pencil,   fhe  student  shall  within  twentv 
minutes  discuss  the  applications  of  telemetry  to  process  control 
The  student  shall  explain  IRIG  rules  ^nd  frequency  allocations  as 
they  Perta.n  to  tclc-netry  in  sinplex,  half  duplex' and  duplex  modes. 
The  student  snail  relate  the  discussion  to  radio,  microwave,  voice 
graae  lines  and  lease  lines. 

Using  only  paper  and  pencil,   the  student  shall  within  twenty 
minutes  aefine  data  sa,:npling  and  draw  a  circuit  diagram  for  a  data 
sampling  system.     The  student  will  use  either  ASCII,   Baudot,   four  of 
eight,  or  Hollerith  for  the  system. 

Using  only  paper,  pencil  and  templates,   the  student  shall  within 
twenty  minutes  draw  a  block  diagram  and  explain  the  theory  of  operation 
of  an  FM  or  FSK  telemetry  system. 

Using  only  paper,  pencil  and  templates,   the  student  shall  within 
twenty  minutes  draw  a  block  diagram  and  explain  the  theory  of 
operation  of  a  PAM  telemetry  system. 

Using  only  paper,  pencil,   templates,   logic  demonstrator  board, 
test  equipment  and  wire  wrap  materials,   the  student  shall  within  sixty 
minutes  draw  a  block  diagram,  explain  the  theory  of  operation,  and 
construct  a  PCM  telemetry  system  consisting  of  transmitter  and 
receiver. 

.     Using  only  paper,  pencil  and  templates,   the  student  shall  within 
txiirty  minutes  define  PDM,  PSK,  QPSK  and  describe  the  distinguishing 
features  of  each.  ^ 

Examination  1. 

_   Using  only  paper,  pencil,   logic  demonstrator  board  and  test 

t'^Z^ZT^'   '''"^  ^"^f ''''''  ^""^^^  ^i^^^^"  ^^^^^  and  construct 

a  telemetry  signal  conditioner. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen 
minutes  discuss  subcarrier  oscillators  as  employed  in  telemetry  systems. 

.h.ll''w^^?-°''i^  ^^^f '  ^^""""^^  ^""^  ^^^^  ^'^^P  materials,   the  student 
shall  withm  two  and  one-half  hours  draw  and  construct  the  transmitter 
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portion  of  a  relecc~-.ur.ication  rr.cden  ccr^olete  v.Hth  inodulator,  solid 
state  co-u-uration  excluding  security  check  -vvord. 

Exar.ination  2. 

Using  only  paper,  pencil,  v;ire  wrap  construction  materials  and 
vector  board  construction  -aterials,   the  student  shall  within  two  and 
one-half  hours  correctly  dravz  and  construct  the  receiver  of  a  modem 
complete  with  demodulators,   discriminators,  phase  lock  loops,  decorau- 
tators,  excluding  security  check  v;ord, 

using  only  paper  and  pencil,   the  student  shall  within  twenty- 
minutes  discuss  antennas  as  used  in  telemetry  systems. 

Examination  3. 

Using  only  paper,  pencil,  and  test  equipment,   the  student  shall 
wxthin  ta-.-enty  minutes  discuss  and  demonstrate  to  the  instructor  or 
lab  assistant  measurement  systems  considerations  for  industrial 
telemetry. 

Using  only  paper  and  pencil,   the  student  shall  within  thirty 
minutes  discuss  equipment  considerations  for  a  telemetry  system 
and  shall  within  plus  or  minus  fifty  per  cent  estimate  the  price 
of  all  items  of  equipment  necessary  for  the  telemetry  system  includ- 
ing test  equipment.     The  student  shall  name  at  least  three  vendors  or 
manufacturers  for  each  piece  of  equipment. 

Using  only  paper,  pencil,  order  blanks  and  manufacturers  cata- 
logs,  the  student  shall  within  forty-five  minutes  correctly  fill  out 
the  order  forms  for  all  items  of  equipment  in  a  telecommunications 
system  including  the  necessary  test  equipment. 

Using  only  paper  and  pencil,  the  student  shall  within  forty- 
five  minutes  discuss  the  distinguishing  features  of  air  borne  and 
orbiting  telemetry  stations  as  opposed  to  process  control. 

Examination  4. 
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EXAMINATION  1  (SAMPLE) 
(Closed  Reference) 

1.  -   Discuss  the  applications  of  telemetry  to  process  control. 

Explain  IRIG  rules  and  frequency  allocations  as  they  pertain 
to  telemetry  in  simplex,  half  duplex  and  full  duplex  mode. 
Relate  the  discussion  to  radio,  microwave,  voice  grade  lines 
and  lease  lines. 

(20  min) 

2.  Define  data  sampling  and  draw  a  circuit  diagram  for  a  data 
sampling  system.  Use  either  ASCII,  Baudot,  four  of  eight, 
or  Hollerith  for  the  system. 

(20  min) 

3.  Draw  a  block  diagram  and  explain  the  theory  of  operation  of 
FM  or  FSK  telemetry  system. 

(20  min) 

4.  Draw  a  block  diagram  and  explain  the  theory  of  operation  of 
a  PAM  telemetry  system. 

(20  min) 

5.  Draw  a  block  diagram,  explain  the  theory  of  operation,  and 
construct  a  PCM  telemetry  system  consisting  of  transmitter 
and  receiver. 

(60  min) 

6.  Define  PDM,  PSK,  QPSK  and  describe  the  distinguishing  fea- 
tures of  each. 

(30  min) 
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EXAMINATION  2  (SAMPLE) 
(Closed  Reference) 

1.  Draw  and  construct  a  telemetry  signal  conditioner, 

(15  min) 

2.  Discuss  subcarrier  oscillators  as  employed  in  telemetry 
systems. 

(15  min) 

3.  Draw  and  construct  the  transmitter  portion  of  a  telecommuni- 
cation modem  complete  with  modulator  and  solid  state  commuta- 
tion. 

(2.5  hours) 
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EXAMINATION  3  (SAMPLE) 
(Closed  Reference) 

1.  Draw  and  construct  the  receiver  of  a  modem  complete  with 
demodulators^  discriminators,  phase  lock  loops  and  decom- 
mutators, 

(2 . 5  hours) 

2.  Discuss  antenas  as  used  in  telemetry  systems. 

(20  min) 
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ERIC 


Discuss  and  demonstrate  to  the  instructor  or  lab  assistant 
measurement  systems  considerations  for  industrial  telemetry, 

(20  min) 

Di.    ass  equipment  considerations  for  a  telemetry  system  and 
wi„a  plus  or  minus  fifty  per  cent  estimate  the  price  of  all 
Items  ot  equipment  necessary  for  the  telemetry  system 
including  test  equipment.     Name  at  least  three  vendors  or 
manuiacturers  for  each  pj.ece  of  equipment. 

(30  min) 

Fill  out  the  order  forms  for  all  items  of  equipment  in  a 
telecommunications  system  including  the  necessary  test 
equipment. 

(45  min) 

Discuss  the  distinguishing  features  of  air  borne  and  orbit- 
ing telemetry  stations  as  opposed  to  process  control. 

(45  min) 
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COURSE:  TM  411 

TITLE:  Technical  Math:     Introduction  to  Computer 

Programining 

PREREQUISITE:     TM  301,   and  TM  302 


ERLC 


DATE  HC UPS 

  I,     Introduction  to  the  Organization  and 

Utilization  of  Digital  Computer  Systems  3  " 

II.  Overview  of  Assembly  Languages  16. 0 

  A.     Front  panel  control 

  B.     I/O  transfers 

  C.     Masking  and  stripping 

  III.     Objectives  Test,  Student  Evaluation  and 

Corrective  Feedback  3,0 

IV,     Arithmetic  Expressions  and  Assignment 

Statements  6,0 

 ^  A.     Algorithmic  notation 

_____  B.  Constants 

  C.  Variables 

 _^  D.  Labels 

V.     Coding  Arithmetic  Statements  6.0 

  A.  Functions 

  B.     Mixed  mode  expressions 

VI.     I/O  Statements   (elementary)  9.0 
A.  Read 
  B.  Format 

1.  I  format 

2.  F  format 

3.  H  format 

4.  X  format 
  C.  Write 

  VII.     Objectives  Test,  Student  Evaluation,  and 

Corrective  Feedback  3.0 

VTII.     Procedural/Logical  Statements  19.0 

  A.     Flow  charts 

  B.     Go  To 

1.  Unconditional 

2.  Conditional 
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DATE  HOURS 

a*  Assigned 
Computed 

IX,     I/O  Statements   (advanced)  12.0 

  A.  Read 

  E.  Format 

1.  E  format 

2.  T  format 

3.  L  format 

4.  A  format 

  X.     Objectives  Test,  Student  Evaluations^  and 

Corrective  Feedback  3,0 

XI,  Library  Functions  6,0 

  A,  Trigonometric 

  B  •  Logarithmic 

  C,     Exponential  series,  etc. 

XII,     Specification  Statements  7,0 

  A,  Common 

  Data  initialization 

  C.  Dimension 

  D,  Equivalence 

  E.     Data  image 

1.  integer 

2.  Logical 

3.  Real 
  F«  Title 

  XIII.     Objectives  Test,  Student  Evaluations,  and 

Corrective  Feedback  3.0 


TOTAL  HOURS  96.0 
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OBJECTIVES 


S^P^^'  P^^-^il'   and  templates,   the  student  shall  within 
^laltT                           -  i^lock  diagra^n  of  a  digital  computer  labeiT.'f 
blocKs  and  showing  the  direction  of  data  flow.   ° 

Using  only  paper,   and  pencil,   the  student  shall  within  fift-^ -n 
mxnutes  Ixst  the  advantages,   disadvantages,   and  distinguishing  Matures 
of  large  computers  versus  small  computers.  reatures 

^w.  J^^"^"^  only  paper,  pencil,   and  templates,   the  student  shall  within 
twenty  mxnutes  defxne  and  give  the  distinguishing  characteristics  o^  the 
followxng  xnput-output  devices:     disc,   tape,  printer,  plotter  cSc 
teletype,  modem,   acoustic  coupler,   and  drum. 

^-w^n^^'^i"^  P^^^il'  templates,   the  student  shall  within 

twenty-fxve  mxnutes  write  and  run  an  assembly  lanquaae  r,roartt\  T 
a  message  on  the  teletvpe.     The  proarair  i--  Z  t^^^'^'^l^^  program  to  type 

4-1,^  ^       ^  1    .   '  p-toQiair.  xo  L.O  be  entered  and  executed 

vxa  the  front  panel  xn  machine  language.  xecurea 

thir^r^''^  templates,   the  student  shall  within 

thxr.y  mxnutes  wrxte  and  run  a  program  in  assembly  language  which  takes 
xn  a  number  from  the  teletvoe     c,„h^rar>+-c=  ,        ^  vy^nicn  takes 

cr,n+-ain«^   •  c  texerype,   subtracts  the  number  from  a  set  point 

contaxned  xn  core  and  prints  the  results  on  the  tel-tvne      Th^  ^r-Z. 
IS  to  be  entered  via  the  front  n;,nel    in  n,=^T,         teletype.     The  program 

vxa  uiie  ironc  panel  xn  machxne  language. 

list  Se^Jn^^^  ^^^T"  '^^'^  ^^^^^"^  ^^^11  within  twenty  minutes 

Ixst  the  entxre  xnstructxon  set  affecting  interfaces  to  the  to  cL,,  ? 
The  student  will  explain  each  instruction.  °  structure. 

Using  only  paper,  pencil,  and  templates,   the  student  ^h^n  w-;  • 
twenty  minutes  write  and  run  an  assembly  language  progr^  to  JaJ 
number  from  the  teletype  and  to  mask  and  str^p  H      Se^roar.f  •  i  ?  t 
entered  via  the  front  panel  in  machine  language'*  ^ 

Examination  1. 

Using  only  paper  and  pencil,   the  student  shall  within  fifteen  min 

notJtfL  '"""^'^  °'  ^'^^  terms:     algorxJ^ic  ' 

notatxon,   constants,  variables,   and  labels.  i^nmxc 

thirtvt''^  ^T""'  templates,   the  student  shall  within 

thxrty  mxnutes  wrxte  a  Fortran  IV  program  to  read  in  from  the  card 


ERIC 


160 

TM  411 


reader  nximbers  in  I  format,  F  format,  and  X  format.     The  student  will 
add  the  numbers  in  the  mixed  mode  expression  and  will  print  the  results 
in  I  format  using  message  tags  in  H  format. 

Examination  2. 

Using  only  paper,  pencil,  and  templates,   the  student  shall  within 
thirty  minutes  draw  a  flow  chart  and  write  a  program  which  involves  the 
unconditional  "go  to"  as  well  as  the  assigned  and  computed  conditional 
"go  to's." 

Using  only  paper,  pencil,  and  templates,   the  student  shall  within 
thirty  minutes  write  a  program  involving  the  reading  and  writir,'/  of  values 
in  E  format,  T  format,  L  format,   and  A  format. 

Examination  3. 

Using  only  paper,  pencil,  and  templates,   the  student  shall  within 
thirty  minutes  write  a  progreim  demonstrating  the  correct  use  of  the 
following  library  functions:     trigonometric,   logarithmetic  and  exponen- 
tial series. 

Using  only  paper,  pencil,  and  templates,   the  student  shall  within 
forty- five  minutes  write  a  program  to  read  in  a  matrix  and  to  solve  for 
Delta. 

Examination  4. 
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EXAMINATION  1  (SAMPLE) 

1.  Draw  a  block  diagram  of  a  digital  computer  labeling  all  blocks 
and  showing  the  direction  of  data  flow. 

(15  min) 

2.  List  the  advantages,  disadvantages  and  distinguishing  features 
of  large  computers  versus  small  computers. 

(15, min) 

3.  Define  and  give  the  distinguishing  characteristics  of  the 
following  input-output  devices:     disc,   tape,  printer,  plotter, 
CRC,   teletype,  modem,   acoustic  coupler,  and  drum. 

(20  min) 

4.  Write  and  run  an  assembly  language  program  to  type  a  message 
on  the  teletype.     Enter  and  execute  the  program  via  the  front 
panel  in  machine  language. 

(25  min) 

5.  Write  and  run  a  program  in  assembly  language  which  takes  in  a 
number  from  the  teletype,   subtracts  the  number  from  a  set 
point  contained  in  core  and  prints  the  results  on  the  teletype 
Enter  the  program  via  the  front  panel  in  machine  language. 

(30  min) 

6.  List  the  entire  instruction  set  affecting  interfaces  to  the  10 
structure.     Explain  each  i,nstruction. 

(20  min) 

7.  Write  and  run  an  assembly  language  program  to  take  in  a  number 
from  the  teletype  and  mask  and  strip  it.     Enter  the  program  via 
the  front  panel  in  machine  language. 

(20  min) 
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EXAMINATION  2  (SAMPLE) 

1*     Define  and  give  an  example  of  the  following  terms:  algorithmic 
notation,  constants,  variables,  and  labels* 

(15  min) 

2,     Write  a  Fortran  IV  program  to  read  in  from  the  card  reader 

numbers  in  I  format,   F  format,   and  X  format.     Add  the  numbers 
in  the  mixed  mode  expression  and  print  the  results  in  I  format 
using  message  tags  in  H  format. 

(30  min) 
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EXAMINATION  3  (SAMPLE) 

1.  Draw  a  flow  chart  and  write  a  program  which  involves  the 
unconditional  "go  to"  as  well  as  the  assigned  and  computed 
conditional  "go  to ' s . " 

(   30  min) 

2.  Write  a  program  involving  the  reading  and  writing  of  val.ues  in 
E  format,  T  format,   L  format  and  A  format. 

(30  min) 
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EXAMINATION  4  (SAMPLE) 

1.  Write  a  program  demonstrating  the  correct  use  of  the  following 
library  functions:     trigonometric,   logarithmetic,  and 
exponential  series. 

(30  min) 

2.  Write  a  program  to  read  in  a  matrix  and  to  solve  for  Delta. 

(45  min) 
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Standards  Administration, 

This  outline  is  intended  only  as  a  guide  to  standard  presentation  of 
the  subject  in  sequence  and  basic  content.  Additional  information, 
material,  and  illustrations  should  be  included  for  a  complete  presen- 
tation suitable  to  the  conditions,  locality,  industry,  or  occupa- 
tional group. 

This  outline  was  prepared  in  the  Office  of  Occupational  Safety  by 
Stanley  J.  Butcher,  chief  of  the  Training  and  Education  Branch. 
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INTRODUCTION 


The  instructor  might  profit  from  consideration  of  these  philosophies 
on  the  subject  of  Safety  Education. 

1  Safe  behavior  is  a  matter  of  choosing  low-risk  rather  than  high- 
risk  alternatives.  Safety  training  should  be  directed  toward  increas- 
ing the  probability  that  low-risk  choices  will  be  made  which  requires 
an  understanding  of  the  factors  underlying  such  decisionmaking. 

2  High-risk  choices  may  be  made  If  the  person  does  not  know  the 
hazards  in  a  situation  and  therefore  does  not  suspect  the  degree 
of  risk,  or  if  he  is  aware  of  the  hazards  but  does  not  evaluate  them 
according  to  the  realities  of  the  situation.  The  realities  for  an  indi- 
vidual may  be  what  he  believes  exist  rather  than  what  actually 
exists.  What  he  perceives  is  influenced  by  his  past  experiences  and 
by  what  he  expects.  The  resulting  behavior  is  a  response  to  the  way 
the  situation  appears  to  him.  Therefore,  any  difference  between  the 
situation  as  it  exists  and  as  it  is  perceived  may  lead  to  hijih-risk 
behavior  which  would  not  otherwise  be  chosen. 

3  When  an  individual's  assessment  of  a  situation  matches  the 
actual  situation,  a  low-risk  response  might  reasonably  be  expected. 

4  While  knowledge  is  an  important  element  in  decisionmaking, 
knowledge  alone  does  not  guarantee  either  low-risk  choices  or 
behavior  guided  by  these  choices.  The  appropriate  attitude  seems 
to  be  necessary  to  impel  action.  The  development  of  positive 
attitudes  and  a  disposition  to  make  wise  choices  in  matters  of 
safety  are  essentially  a  teaching-learning  process, 

5  Behavior  is  a  product  of  several  interacting  factors.  When  a  per- 
son acts,  his  knowledge  is  only  one  of  many  factors  involved.  He 
has  developed  certain  skills,  and  he  has  feelings  and  desires.  He 
may  reject  the  expected  pattern  of  behavior  for  a  given  situation, 
because  using  this  pattern  will  not  help  in  attaining  his  goals. 

Assuming  that  these  philosophies  express  truths,  safety  training 
should  combine  the  mechanical  and  physical  aspects  of  knowledge 
and  skill  training  with  the  psychological  factors  of  personality 
traits  and  attitudes  as  related  to  behavior.  It  must  be  recognized 
that  behavior  depends  upon  the  situations  (working  conditions) 
and  the  specific  determination  of  what  to  do  and  hov/  to  do  it  at 
the  precise  moment  when  such  determination  will  either  prevent 
or  possibly  result  in  an  accident. 

The  results  of  the  safety  training  will  show  up  in  the  amount  of  in- 
fluence that  training  has  had  in  the  action  of  the  trainee  in  a  critical 
situation.  Because  of  the  many  variables  involved,  training  can 
only  be  an  influence  and  a  guide  to  behavior  and  cannot  be  con- 
sidered as  assurance  of  safe  actions. 

Training  in  skills  and  knowledge  must  be  supplemented  by  training 

in  safe  attitudes  to  result  in  safe  behavior  on  the  job,  1 
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INSTRUCTOR  OUTUNE 
SAFETY  TRAINING  PRINCIPLES 


SCOPE 


A  review  of  modern  concepts  of  safety  programing  and  the  meld- 
ing of  safety  training  into  the  total  training  program  serve  as  an 
introduction  to  the  learning  process  and  the  various  techniques 
used  in  safety  training. 
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CONCEPTS  OF  SAFETY  PROGRAMING 
Mechanical 

1-  Safety  Environment 

2-  Preventive  Maintenance 

Personal 

1>  Job  Qualification  Standards 

2-  Physical  Examinations 

3-  Safety  Operating  Procedures 

4-  Training 


MODERN  TREND 


The  modern  trend  of  safety  programing  is  to  an  integration  of 
safety  into  the  production  system  from  the  standpoint  of  materials, 
machines,  and  people — and  away  from  being  considered  as  an 
adjunct  or  afterthought  if  time  and  money  permit. 


CONCEPTS  IN  SAFETY  PROGRAMING 

The  concepts  of  safety  programing  now  being  used  in  many  large 
organizations  take  into  consideration  both  mechanical  and  personal 
factors.  These  are  closely  allied  with  unsafe  conditions  and  unsafe 
acts  as  accident  causes. 


MECHANICAL 

1  Provides  a  safe  environment  including  safe  tools,  equipment, 
and  machinery.  While  the  production  or  servicing  aims  of  the 
organization  may  require  the  use  of  hazardous  materials  or  chemi- 
cals, safety  programing  includes  such  controls  as  are  necessary  to 
provide  and  maintain  a  safe  environment.  These  controls  are 
established  by  specifications  for  safety  along  with  other  production 
specifications.  Where  separate  specifications  are  required  for  tools, 
equipment,  and  machinery,  these  are  set  up  to  include  safety  ra- 


id 
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quirements  to  meet  standards  or  codes.  In  short,  safety  is  built  in 
rather  than  added  on. 

2  Provides  a  continuing,  organized  procedure  for  preventive 
maintenance.  When  the  investment  in  plant,  equipment,  ma- 
chinery, etc.  is  considered,  it  is  economically  desirable  and  neces- 
sary for  safety  to  keep  everything  in  a  safe  and  proper  operating 
condition.  If  safe  working  conditions  are  provided  and  maintained, 
the  possibilities  of  "Unsafe  Conditions"  as  accident  causes  are 
practically  eliminated — and  efforts  may  be  concentrated  on  con- 
trolling the  persona!  factors. 


PERSONAL 

People  who  create  such  conditions,  or  allow  them  to  exist  or  be 
created,  are  responsible  for  unsafe  conditions.  The  personal  factors 
of  safety  programing  encompass  the  thinking,  planning,  and 
duties  of  all  persons  in  the  establishment.  Architects,  engineers, 
chemists,  or  physicists,  electricians,  purchasing  agents,  personnel 
and  employment  managers,  production  management,  supervisors, 
and  workers  have  their  responsibilities  for  including  the  applicable 
elements  of  safety  in  their  job  activities.  Through  thorough  and 
complete  integration  of  safety  into  the  whole  operation,  the  elimi- 
nation of  unsafe  conditions  due  to  the  failures  of  people  may  be 
accomplished. 

The  workers — because  they  are  directly  involved  in  the  actual 
operations,  and  because  there  are  more  of  them — have  the  great- 
est exposure  to  "hazards"  and  the  most  extensive  opportunities 
for  unsafe  actions.  It  is  necessary  that  full  consideration  be  given 
to  the  "personal"  angles  relating  to  work  situations.and  procedures. 

1  Job  qualification  standards  should  be  established  for  each  job, 
to  designate  the  requirements  as  to  skills,  experience,  training, 
physical  capabilities  (such  as  vision,  dexterity,  hearing,  height, 
absence  of  infirmities  due  to  heart  conditions,  asthma,  epilepsy, 
diabetes,  etc.),  and  mental  alertness  and  abilities.  As  these  stand- 
ards are  established,  consideration  should  be  given  to  requiring  the 
worker's  ability  to  do  the  job  in  such  a  manner  as  to  minimize  the 
the  opportunity  for  injury  to  himself  or  to  others. 

2  Physical  examinations  should  be  provided  to  determine 
that  the  prospective  employees  meet  the  physical  requirements  of 
the  job  qualification  standards  and  to  identify  existing  physical  im- 
pairments or  fraiiities  which  might  be  aggravated  or  which  might 
result  in  limitations  in  the  employment. 

3  Safe  operating  procedures  should  be  established,  specifying 
exactly  how  each  job  should  be  done,  including  the  safety  equip- 

4  ment  or  devices  to  be  used. 


4  Training  in  skills,  knowledge,  and  attitudes  can  be  considered 
as  the  next  step  of  safety  programing  to  guide,  direct  and  regulate 
the  actions  of  employees.  The  importance  of  this  phase  of  safety 
has  been  recognized  in  the  past  few  years  as  the  key  to  accident 
prevention — especially  in  those  establishments  which  had  put 
time,  effort,  and  money  into  the  other  segments  of  safety  program- 
ing, but  found  that  injury  rates  still  were  excessive. 


WHY  SAFETY  TRAINING  IS  NEEDED 


New  Employees 
Changed  Job 

Expanded/Different  Responsibilities 
New  Equipment 
New  Machinery 
New  Process 

Changed  Layout  or  Physical  Conditions 
Accidents 


What  safety  training  is  needed  and  for  whom  should  be  determined 
before  setting  up  a  training  program.  The  following  are  some  of  the 
areas  or  situations  which  may  indicate  a  need  for  such  training. 

NEW  EMPLOYEE 

Every  new  employee  is  a  candidate  for  safety  training,  because  the 
type  of  work,  safe  operating  procedures,  safety  policy  and  require- 
ments for  use  of  safety  devices  or  equipment  may  be  entirely  dif- 
ferent from  those  encountered  in  previous  employment — or  this 
may  be  the  employee's  first  employment.  The  typical  S-minute 
"orientation"  in  which  the  employee  is  handed  a  rule  book  and 
pair  of  goggles  is  totally  ineffective,  except  to  give  him  the  im- 
pression that  safety  is  not  very  important  in  this  establishment.  A 
well  oriented,  complete  safety  training  program  will  be  a  worth- 
while asset  in  developing  a  good  safety  attitude,  as  well  as  giving 
the  employee  the  necessary  information  which  will  enable  him  to 
do  his  job  safely. 
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CHANGED  JOB 


Whenever  an  employee,  supervisor,  or  worker  is  transferred  to 
another  job,  there  may  be  conditions,  machines,  or  activities  dif- 
ferent from  those  on  the  previous  job.  A  comparison  of  job  quali- 
fications and  safe  operating  procedures  for  each  job  will  indicate 
any  areas  or  activities  requiring  additional  safety  training. 

EXPANDED/DIFFERENT  RESPONSIBILITIES 

If  an  employee  is  given  expanded  or  different  responsibilities,  there 
may  be  new  situations  or  conditions  requiring  safety  training.  A 
study  of  the  reasons  for  the  change  in  responsibilities  may  reveal 
the  need  for  developing  additional  training  materials. 

NEW  EQUIPMENT 

The  use  of  new  equipment,  such  as  tools,  trucks,  scaffolds,  may 
require  safety  training  in  safe  operating  procedures.  Any  new 
equipment  purchased  should  be  analyzed  to  determine  if  and 
what  safety  training  is  necessary. 


NEW  MACHINERY 

While  new  machinery  generally  is  better  guarded  than  old  ma- 
chinery, there  may  be  differences  in  operating  methods,  or  dif- 
ferent types  of  hazards  requiring  operator  training.  A  job  hazard 
analysis  should  be  conducted  on  each  new  machine  to  determine 
additional  safety  training  need. 

NEW  PROCESS 

A  new  process,  being  a  series  of  mechanical  or  chemical  oper- 
ations, may  include  new  machinery  or  may  merely  be  a  change  in 
chemicals  used.  Here  again,  a  careful  study  is  required  to  determine 
what  safety  training  should  be  given. 

CHANGED  LAYOUT  OR  PHYSICAL  CONDITIONS 

If  there  are  changes  in  the  layout,  such  as  rearrangement  of  nia- 
chinery  or  operations  (which  may  be  accompanied  by  the  elimi- 
nation of  some  machinery  or  addition  of  new  machinery),  or 
changes  in  physical  conditions,  by  demolition,  remodeling  or  ad- 
dition of  buildings,  etc.,  it  should  be  assumed  that  safety  training 
or  retraining  to  permit  workers  to  cope  with  the  new  situation  will 
be  necessary.  7 
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ACCIDENTS 

A  series  of  accidents  in  one  area,  department,  process,  or  machine 
operation  indicates  faulty  conditions  and/or  actions.  In  addition  to 
all  other  corrective  and  preventive  considerations,  the  need  for 
specific  safety  training  of  supervisors  and  employees  is  clearly 
indicated. 
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FACTORS  OF  TRAINING  NEEDS 
Organizational  Objectives 

Amount  product/service 
Operate  within  budget 
Maximum  efficiency 

Training  Objectives 

Reduce  costs 

Employ  proficiency-safety 

Reduce  waste,  defects 
Reduce  accidents,  absenteeism,  turnover,  grievances 
Reduce  administrative  costs 


FACTORS  OF  TRAINING  NEEDS 


2 
3 


The  factors  of  training  needs  should  be  directed  to  the  ORGANI- 
ZATIONAL OBJECTIVES  from  which  are  determined  the  TRAIN- 
ING OBJECTIVES. 

Organizational  objectives  are  not  necessarily  static,  so  training  ob- 
jectives may  need  to  be  changed  with  these  objectives.  Organi- 
zational objectives  reflect  the  generally  expected  achievements 
within  certain  periods,  which  may  be  1  month,  1  year,  5  years,  or 
50  years.  Usually  organizational  objectives  include: 
1  Produce  a  specified  amount  of  product  or  service  within  the 
certain  time  period. 

Operate  within  the  budget — or  show  a  certain  profit. 
Operate  with  maximum  efficiency  in  the  use  of  physical  en- 
vironment, machinery,  materials,  and  personnel. 
4    Indirectly,  meet  the  personal  objectives  of  employees. 

Training  objectives  should  be  established  to  contribute  to  all  phases 
of  the  organizational  objectives,  such  as: 

1  Reduction  of  overhead  and  labor  costs  by  bringing  employees 
to  an  acceptable  level  of  job  proficiency  and  safety. 

2  Reduction  of  costs  of  materials  and  supplies  by  reduchy  Josses 
due  to  excess  waste  and  defective  products. 

3  Reduction  in  accidents,  absenteeism,  turnover,  grievances. 

4  Reduction  of 'administrative  costs  by  creating  a  psychological 
climate  through  which  the  activities  of  each  employee  con- 
tribute to  achieving  the  major  gosls  of  the  organization. 


SUPERVISOR  TRAINING  NEEDS 

Management  Duties 

Policies 

Objectives 

Reports 

Procedures 
Safety  Standards 
Process,  Machines,  Chemicals 

EMPLOYEE  TRAINING  NEEDS 

Job-Related  Knowledge,  Skills 
Attitudes 


SUPERVISOR-WORKER 


The  specific  training  needs  of  the  supervisor  and  the  worker  are 
interrelated,  because  there  are  many  areas  in  which  both  must  have 
the  same  knowledge — although  the  supervisor  has  additional  re- 
sponsibilities and  in  some  cases  he  may  not  need  to  possess  the 
workers  skills.  The  training  responsibility  includes  the  study  of  all 
phases  of  operations  and  management  to  determine  where  and 
what  training  is  needed. 


MANAGEMENT  DUTIES 

Supervisors  need  to  be  fully  informed  as  to  their  management 
duties,  including  polici^^s,  objectives,  reports,  and  procedures.  This 
may  include  the  methods  of  instruction,  regulating,  supervising, 
and  handling  personnel  problems  of  employees.  Instructing  in  safe 
work  methods  would  apply  here. 


SAFETY  STANDARDS 

Of  all  personnel  in  the  orgariination,  the  supervisor  is  the  most 
important  in  the  application  of  safety  standards.  While  he  could  not 
be  expected  to  know  all  the  details  of  each  safety  standard.  State 
or  Federal  safety  code  which  would  apply  to  his  operations,  he 


should  know  the  basic  concepts  and  where  to  obtain  details  if 
necessary.  This  implies  an  analysis  of  operations  under  each  super- 
visor to  determine  applicable  standards. 

KNOWLEDGE  OF  PROCESS,  MACHINES,  CHEMICALS 

In  addition  to  knowing  the  processes,  machines,  and  chemicals 
operating  or  being  used  under  his  supervision,  the  supervisor  must 
know  their  hazards  and  protective  or  control  measures. 

The  worker,  while  not  required  to  know  the  details  of  every 
operation,  should  be  equally  familiar  with  the  safety  and  health 
factors  of  the  part  of  the  job  in  which  he  is  involved. 

JOB-RELATED  INSTRUCTION  SKILLS 

The  prime  requirements  for  the  workers  are  their  abilities,  through 
knowledge  and  skills,  to  perform  their  duties  safely  and  efficiently. 
While  they  may  be  performing  their  jobs  satisfactorily,  under  nor- 
mal circumstances  it  may  be  necessary  to  question  whether  these 
performances  are  the  most  efficient  and  are  being  accomplished  in 
the  safest  possible  manner.  If  a  study  of  the  operations  indicates 
certain  requirements  of  safety  knowledge  or  skill,  a  test  of  the 
employee  would  indicate  what  training  is  needed. 

ATTITUDES 

The  attitudes  of  supervisors  and  workers  are  important  factors  in  the 
accomplishment  of  the  organization's  objectives.  Attitudes  toward 
safety,  which  are  most  important  tor  accident  prevention,  are 
closely  related  to  attitudes  toward  the  company's  policies,  work- 
ing conditions,  personnel,  wages,  and  other  job-connected  factors. 

Attitudes  can  be  changed,  for  better  or  for  worse,  through  guidance, 
example,  information,  training,  engineering,  and  enforcement. 
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WHO  TO  TRAIN  DETERMINED  BY 

1-  Changes  contemplated  or  made 

2-  Improvements  or  changes  desired 

3-  Specific  personnel  involved 

4-  Previous  training,  education,  experience 


After  the  determination  has  been  made  that  certain  training  is 
necessary  or  advantageous,  the  next  step  is  to  determine  who 
should  receive  this  training.  The  following  are  considerations  to 
guide  this  determination: 


CHANGES  CONTEMPLATED  OR  MADE 


Discussions  of  changes  contemplated  in  the  establishment  layout, 
machinery,  processes,  materials  to  be  used,  and  products,  or  serv- 
ices shoufd  include  the  consideration  of  desirable  training.  If 
changes  have  been  made,  training  probably  is  needed.  Either  of 
these  conditions  will  indicate  the  departments,  groups,  or  trades 
to  be  included  in  the  training. 


IMPROVEMENTS  OR  CHANGES  DESIRED 


12 


In  many  cases,  improvements  or  changes  in  work  procedures, 
production,  activities,  or  attitudes  are  desired  to  meet  the  organi- 
zational objectives;  to  reduce  the  incidence  of  accidents  and  in- 
juries; to  change  attitudes;  to  meet  increased  commitments;  to 
improve  skills  or  knowledge;  etc.  The  determination  must  be  made 
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as  to  whether  the  entire  staff  or  only  certain  departments  or  groups 
should  be  trained. 


:^r£CinC  PERSONNEL  INVOLVED 

After  the  process  of  determining  where  the  training  is  needed,  and 
what  training  is  proposed,  it  becomes  necessary  to  choose  those  to 
be  considered  for  training  from  involved  areas,  departments,  or 
groups. 


PREVIOUS  TRAINING,  EDUCATION,  EXPERIENCE 

The  final  determination  may  be  guided  by  the  previous  training, 
education,  and  experience  of  the  potential  candidates.  There  may 
be  some  who  need  no  additional  training  From  a  study  Of  the 
personnel  re  ords  and  personal  interviews,  it  can  be  determined 
who  will  benefit  from  the  training  to  be  given. 


HUMAN  MECHANICS  OF  LEARNING 


1-  Goals 


2-  Motivation 

3-  Behavior 

4-  Activation 


HUMAN  MECHANICS  OF  LEARNING 


^^^^ 


GOALS 


Learning  may  be  considered  as  a  process  resulting  in  changed 
performance  (usually  improved)  which  can  be  detected  by  ob- 
serving behavior.  The  varieties  of  learning  include  acquiring 
knowledge,  developing  the  ability  to  solve  problems  and  to  make 
decisions,  and  the  development  of  skills. 


It  is  generally  agreed  that  human  beings  are  GOAL  oriented. 
Nearly  everything  we  do  is  related  to  our  personal  goals — making 
money,  improving  our  status  on  the  job  or  in  the  community,  own- 
ing a  home,  automobile,  boat,  or  some  other  possession,  retire- 
ment, vacation,  etc.  Consciously  or  subconsciously,  we  are 
attempting  to  attain  these  goals. 


Such  goals  vary  from  person  to  person. 


INSTRUCTOR'S  NOTE:  Ask  each  participant  to  take  a  few 
liHm^  to  try  to  deftermtne  his  goals  in  attending  this 
session,  father  tfian  ask  that  they  d^cfose  these  goals, 
w^jgesr  a  few  of  the  possibiiities  and  have  them  check 
jdisins^yes  agwist  this 
IFbgan  fortbCT 
;  To  gain  favor  with  tiie  boss  by  attending, 
r :      To  si^^  are  interested  in 

^  monotony  of  vo^  r 

T^^^  fantilv 

^IMlpraNM^^  make  the  participants  realize  that  they 

.  which  they  may  not  have 

oPJiillM  some  thought  these  are 

Goals  may  be  changed  from  time  to  time.  As  an  example,  some 
persons  may  have  had  a  goal  of  attending  this  session  to  be 
with  the  boys,  or  some  other  goal  similar  to  those  previously  sug- 
gested, but  through  interest  aroused  by  this  training,  these  goals 
may  have  been  changed,  or  another  one  added  ''to  learn  more 
about  safety  or  training  methods." 

Goals  have  been  defined  as  positive  or  negative.  In  cases  of  an 
accident,  a  positive  goal  would  be  to  complete  the  accident  report 
form.  The  negative  goal  would  be  to  try  to  get  away  with  not  mak- 
ing a  report  A  person's  thinking  may  go  from  one  to  the  other  as  he 
contemplates  the  consequences. 

The  goals  of  the  participants  in  a  training  session  may  not  be  the 
same  as  the  instructor's  goals.  At  this  time,  the  instructor  probably 
has  a  goal  of  getting  information  across  to  the  participants  whose 
goals  may  be  one  of  those  above,  or  making  a  show  of  conforming 
to  an  unwelcome  policy. 

The  goals  of  the  participants  may  not  be  influenced  by  the  in- 
structor— \\  his  facts  do  not  apply  to  their  jobs  or  if  his  presentation 
does  not  convince  them  that  his  facts  do  apply  to  their  jobs.  Suc- 
cessful training,  then,  must  be  directed  to  the  attainment  of  per- 
sonal goals — even  if  those  goals  must  first  be  established  by  the 
instructor. 


MOTIVATION 


Motivation  might  be  described  as  the  inducement  or  'timufus 
which  drives  us  to  strive  (reach;  fo'  Ou  goal  We  ^  i  u  effec- 
tively and  easily  if  we  af^  ''-■-^'■^w-ed  toward  this  c)a.>i  if  we  can 
see  that  the  learninc!  c  sar->D  .m-?  make  .^ur  goals  -n-^c.  ^iUainable, 
we  widi  hiave  a  greai--  desire  lo  learn  It  is  necessarv  thai  both  the 
outcome  (goal)  be  desired  and  the  behavior  (working  safely,  pro- 
moting safety)  appear  to  the  learner  as  having  some  relation  to 
achieving  the  goal,  and  if  he  recognizes  this,  he  is  motivated. 

As  there  may  be  several  goals,  or  as  goals  may  change,  motives 
also  may  vary  or  change.  As  goals  change,  the  intensity  or  degree 
of  motivation  probably  will  change  also. 

INSTRUCTOR'S  NOTE:  Have  the  partseipants  state  what 
would  be  important  to  them  as  motivation  to  certain 
goals. 


BEHAVIOR 

The  primary  purpose  of  a  training  program  is  to  modify  the  be- 
havior of  the  trainees.  Whether  the  training  program  is  for  pro- 
duction employees,  secretaries,  engineers,  supervisors,  or  managers, 
the  objective  is  to  change  the  behavior  at  the  individual  so  he  will 
perform  his  job  in  the  manner  desired.  In  safety  training,  data, 
facts,  principles,  and  practical  applications  are  intended  to  give  the 
trainees  the  knowledge  which  wil(  improve  their  safety  performance. 
Therefore,  it  is  necessary  to  determine  what  behavior  the  training 
is  expected  to  produce,  then  to  orient  the  training  toward  the  per- 
sonal goals  which  will  achieve  this  behavior. 

Even  spectacular  or  intensive  training  usually  will  not  produce  a 
sudden  change  in  behavior.  Behavior  usually  changes  gradually. 
The  trainee  must  deduce  as  he  learns  the  details  of  the  desired  be- 
havior. Changes  are  likely  to  be  very  slow  if  the  training  poses 
ideas,  methods,  or  procedures  which  conflict  with  previous  in- 
structions, experience,  or  habits. 

The  training  objectives,  in  order  to  accomplish  the  desired  safety 
behavior,  must  do  two  things: 

1  Induce  learning. 

2  Transfer  the  learning  to  the  job. 

To  induce  learning  is  to  give  guidance  in  the  establishment  of  the 
desired  goals,  establish  the  necessary  motives,  and  provide  the 
material  and  information  which  the  trainees  are  expected  to  learn. 

For  the  training  to  result  in  the  desired  behavior,  this  learning  must 
16  be  transferred  to  the  job.  While  the  learning  might  be  quite  com- 
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plete  in  the  classroom  situation,  the  actual  application  of  this  learn- 
•;ne  the  job  situation  must  be  attained  if  the  results  of  the  training 
^re  lu  De  successful. 

Teaching  a  principle  may  result  in  its  application  on  the  job  at  the 
appropriate  time  and  place.  The  trainees  must  not  only  know  and 
understand  the  rule  or  principle,  but  they  must  also  learn  where  and 
when,  and  when  not  to  apply  it.  Practice  in  applying  the  principle 
under  realistic  situations  would  be  conducive  to  a  transfer  of  the 
learning  to  the  job. 

The  success  and  extent  of  learning  can  be  measured  and  demon- 
strated Ofily  by  the  resultant  performance. 

ACTIVATION 

Activation  is  putting  into  practice  the  information  or  skills  the 
trainees  have  learned — the  application  of  the  behavior  which  was 
the  intent  of  the  training.  This  is  the  act  of  attaining  the  goal  of  the 
instructor,  and,  hopefully,  one  of  the  goals  of  the  trainee,  thereby 
completing  the  cycle  from  determination  of  training  needs  to  the 
ultimate  conformance  with  safety  standards  and  safe  work  pro- 
cedures. 
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ON-THE-JOB 


Although  it  is  theoretically  possible  to  create  on  the  job  a  maxi- 
mum opportunity  for  trainees  to  learn,  training  is  not  the  primary 
function  of  the  shop  or  office;  production  is.  On-the-job  training 
can  be  effective,  but  it  requires  careful  planning  and  organization 
to  make  certain  that  the  trainee  has  a  satisfactory  situation  for  learn- 
ing. In  on-the-job  training/  the  learner  has  the  opportunity  to  ac- 
quire job  skills,  knowledge,  and  attitudes,  and  to  use  the  machinery 
equipment,  tools,  and  materials  which  he  will  be  using  when  the 
training  is  completed.  The  difference  between  merely  assigning 
the  employee  to  an  experienced  worker  or  journeyman  to  be  shown 
the  job  and  a  formal  training  arrangement  is  that  trained  instruc- 
tors are  assigned  to  train,  guide,  and  evaluate  the  learning  efforts 
of  the  trainee. 


ON-  ANI)  OFF-THE-JOB 

This  type  of  training  is  used  for  jobs  which  require  long  learning 
periods  and  require  skills  and  knowledge  which  cannot  be  taught 
effectively  by  on-the-job  training  alone.  The  most  commonly  rec- 
ognized example  is  apprenticeship  training.  Through  the  use  of 
both  on-  and  off-the-job  training,  the  transfer  of  skills  and  knowl- 


edge  from  the  classroom  to  the  job  is  made  easier.  But,  this  trans- 
fer is  not  automatic,  it  must  be  planned  if  it  is  to  be  accomplished. 


VESTIBULE 

Vestibule  training  is  conducted  in  an  area  usually  removed  from  the 
actual  workplace,  but  containing  the  same  equipment,  machines, 
and  materials,  and  following  the  same  procedures  as  if  the  trainee 
were  learning  the  tasks  in  the  workplace.  Preferably,  a  skilled 
trainer  is  in  charge. 

CLASSROOM 

Classroom  (formal)  training  is  most  frequently  used  in  training 
supervisory,  staff  and  management  personnel,,  and  may  have  sbme 
value  with  production  workers  when  the  purpose  is  to  develop 
knowledge  on  processes  or  procedures,  or  to  develop  attitudes. 


INSTRUCTIONAL  SETTING 

Provide  good  learning  conditions- surroundings,  comfort 
Set  up  definite  goals-based  on  determined  needs 
Establish  suitable  standards 
Adopt  or  develop  new  select  methods  and  techniques 
Group  or  individual  instructor  (supervisor  or  specialist) 
Programed  instruction  (mechanical  or  printed] 
Determine  equipment,  devices  needed- 
Demonstrations 
Visual  Aids 
References 
Guides 


INSTRUCTIONAL  SETTING 


Successful  training,  from  the  standpoint  of  both  the  instructor  and 
the  trainees,  depends  upon  complete  preliminary  planning  to  pro- 
vide all  of  the  necessities  of  a  good  instructional  setting. 


GOOD  LEARNING  CONDITIONS 


There  should  be  a  minimjjm  of  distraction  from  noise  or  inter- 
ruptions; lighting,  temperature,  and  ventilation  should  be  at  com- 
fortable levels;  and  chairs,  tables,  or  other  facilities  should  be 
comfortable  and  suitable  to  the  training  situation. 


DEFINITE  GOALS 


The  scope  and  content  of  training  should  be  based  on  previously 
determined  goals  so  the  training  will  be  applicable  to  the  trainees 
and  to  the  desired  final  results  and  activation. 


20 
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ESTABUSH  STANDARD  OPERATING  PROCEDURES 

Suitable  standards  for  work  and  operating  procedures,  safety,  and 
environmental  conditions  which  are  to  be  included  in  the  training 


should  be  established.  These  standards  also  may  be  used  in 
measuring  or  evaluating  the  results  of  the  training.  In  some  cases, 
where  suitable  standards  are  not  available,  it. may  be  necessary  to 
develop  new  standards  for  this  purpose. 


SELECT  METHODS 

The  methods  and  techniques  to  be  used  depend  upon  the  number 
of  trainees;  scope  and  extent  of  material  to  be  presented;  necessity 
for  use  of  machines,  devices,  or  equipment  and  related  demon- 
strations or  practice;  availability  of  teaching  or  training  facilities. 


GHCDP  OR  INDIVIDUAL 

Under  some  conditions  and  circumstances,  it  mav  be  necessary  to 
provide  individual  instruction.  A  foreman  breaking  in  a  new  op- 
erator, or  a  journeyman  supervising  an  apprentice,  would  be  ex- 
amples of  individual  instruction. 

If  the  same  training  material  can  be  applied  to  all  the  members  of  a 
group,  this  may  be  the  most  efficient  arrangement  where  there  can 
be  discussion  or  interchange  of  ideas  and  where  the  individual 
activation  desired  will  be  the  same  for  all  trainees. 


INSTRUCTOR 

The  choice  of  instructor  is  a  most  important  factor  in  the  training 
function.  If  the  supervisor  has  the  proper  training  techniques  and 
the  materials  and  equipment  to  be  used  in  the  training,  it  may  be 
most  practical  and  efficient  to  have  him  conduct  the  training.  Be- 
cause of  the  time  required  or  the  specialized  knowledge,  experience, 
or  training  necessary  to  carry  on  this  training  assignment,  it  may  be 
important  that  a  qualified  specialist  conduct  the  training.  For 
example,  the  introduction  of  radioactive  detectors  or  laser  beam 
equipment  would  require  specialized  training  and  instructors. 


PROGRAMED  INSTRUCTION 

The  type  of  material  to  be  presented  might  very  we!!  be  most  prac- 
tically presented  through  some  type  of  programed  instruction,  re- 
quiring a  minimum  of  instruction  or  supervision  in  the  training 
activity.  Either  the  mechanical  type,  or  the  printed  book,  or  teach- 
ing device  method  might  be  used.  21 
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DETERMINE  EQUIPMENT,  DEVICES  NEEDED 

The  final  phase  of  providing  the  proper  instructional  setting  includes 
the  determination  of  the  equipment  devices,  and  training  aids 
needed.  This  includes  demonstrations,  visual  aids,  student  refer- 
ences, and  guides. 


The  same  training  techniques  are  not  applicable  to  all  training 
situations,  materials,  or  goals,  so  a  determination  must  be  made  as 
to  the  techniques  which  would  be  most  practical  for  the  type, 
extent,  and  content  of  safety  information  to  be  presented,  number 
of  trainees,  cost,  kinds  of  behavior  to  be  acquired,  advantages  and 
disadvantages  of  the  various  techniques. 


LECTURE 

The  lecture  method  is  one  in  which  the  instructor  verbally  presents 
information  to  a  group  of  trainees.  Usually,  lectures  are  given  from 
a  completely  prepared  script,  or  from  an  outline  or  notes.  As  the 
lecture  normally  allows  for  little  deviation  and  only  occasional  side 
references  to  experiences  or  examples,  the  lecturer  may  be  confined 
to  the  prepared  material — which  may  be  so  complete  as  to  be  re- 
produced in  its  entirety  and  distributed  to  participants  for  later 
reference.  There  usually  is  a  minimum  of  participation  or  activity 
on  the  part  of  the  trainees  and  little  communication  from  the  stu- 
dents to  the  instructor.  The  nature  of  this  procedure  makes  it  a 
technique  of  limited  value  in  industria!  training,  especially  because 
of  the  failure  to  provide  the  opportunity  for  the  learner  to  participate 
and  to  demonstrate  what  he  has  learned.  23 
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CONFERENCE 


While  there  are  various  interpretations  of  the  term  'conference/' 
it  may  be  considered  for  this  purpose  as  a  carefully  planned  meeting 
with  specific  purposes  and  goals,  conducted  by  a  conference  leader 
who  defines  problem  areas  and  guides  the  group  to  resolving  the 
problems  themselves.  The  usefulness  of  the  conference  method 
comes  from  participation  of  all  trainees  in  decisionmaking. 

A  conference  *s  intended  to  permit  participants  to  arrive  at  con- 
clusions or  to  solve  problems.  Material  prepared  for  a  conference 
consists  of  statements  (including  supporting,  background  infor- 
mation) of  the  problem  or  problems  to  be  discussed.  It  is  important 
that  the  statements  be  so  worded  as  to  indicate  exactly  what  is  in- 
tended so  that  all  participants  have  the  same  understanding  of  the 
subject  of  discussion. 

LECTURE-CONFERENCE 

The  lecture-conference  method  combines  these  two  techniques  by 
providing  for  lecture  periods  followed  by  a  conference  in  which  all 
trainees  may  participate  in  the  discussion.  This  system  seems  to  be 
especially  effective  in  safety  training.  It  permits  questions  by  train- 
ees  to  help  them  more  thoroughly  understand  the  material  present- 
ed  and  intertrainee  discussions,  usually  bringing  out  actual  exam- 
ples and  experiences  which  support  information  given  in  the 
lecture. 

The  most  commonly  used  type  of  formal  training  is  the  lecture- 
conference  method.  Its  flexibility,  combined  with  the  opportunities 
and  possibilities  for  using  visual  aid?  demonstrations,  and  discus- 
sions, makes  it  a  most  convenient  and  acceptable  means  for  con- 
ducting training  in  a  variety  of  fields,  and  has  proven  to  be  espe- 
cially adaptable  to  safety  training. 

CASE  STUDY 

In  case  study  training,  participants  in  a  discussion  group  are  given 
a  case  or  problem  and,  through  questions  and  discussion,  bring 
out  principles  and  practices  related  to  the  case  or  problem.  This  is 
most  effective  in  conceptual  and  attitudinal  learning  with  super- 
visory personnel.  It  is  thought  that  training  taught  in  this  manner 
will  be  more  meaningful  and  that  the  trainees  will  learn  and  re- 
member better  those  items  which  they  discover  themselves. 

FILMS 

Films  have  many  of  the  disadvantages  of  lectures,  as  they  depend 
on  passive  learning  by  the  trainee.  However,  there  are  advantages; 
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conditions,  places,  closeup  views,  etc.,  can  be  shown  which  may 
not  be  available  for  actual  viewing.  While  a  single  film  can  convey 
only  limited  information,  a  repeat  .showing  can  enhance  learning. 


PROGRAMED 

The  four  basic  features  of  programed  learning  are: 

1  Preparation  and  presentation  of  text  materials  in  simple  steps. 

2  Subdivision  of  course  material  into  orderly  progressive  units. 

3  Active  participation  of  the  student  during  all  steps  in  the  learn- 
ing process, 

4  Student  has  immediate  knowledge  of  the  results  (reinforce- 
ment) for  each  step  presented. 

Programing,  the  process  of  arranging  materials  to  be  learned  in  a 
series  of  small  steps,  is  designed  to  lead  the  student  through  self- 
instruction  from  what  he  knows  to  new  and  more  complex  knowl-% 
edge  and  principles.  The  student  responds  at  each  step,  and  pro- 
ceeds to  the  next  step  only  when  his  response  is  correct. 

The  various  approaches  developed  by  proponents  of  this  system 
require  trained,  experienced  programers  to  arrange  the  material 
into  the  determined  form  and  method.  If  this  is  to  be  done  "in- 
house,"  the  personnel  assigned  to  this  work  should  be  given  the 
required  training.  There  are  a  number  of  firms  which  specialize  in 
the  preparation  of  programed  courses,  using  previously  prepared 
materials. 

Programed  learning  may  be  considered  as  an  effort  to  complete  a 
total  educational  cycle  through  stimulus,  response,  and  reinforce- 
ment— 

Stimulus — information  or  clues  presented . 

Response — filling  in  a  blank  with  a  reply;  marking  a  choice; 

turning  to  a  prescribed  page;  etc. 

Reinforcement — reward  of  some  kind;  acknowledgment  of 
correct  response. 

Programed  learning  is  being  applied  to  a  number  of  subjects  in 
both  educational  institutions  and  in  industry,  but  only  limited  safety 
applications  are  available — primarily  because  of  the  cost  of  de- 
veloping the  programs  and  of  the  desire  to  apply  the  material  to 
specific  operations  and  local  situations. 

Methods  of  presenting  program  materials  include  simple  books, 
self-instructional  texts,  and  different  types  of  teaching  machines 
which  may  use  slide  projectors,  sound  tapes  or  records,  and  var- 
ious response  buttons. 


EDUCATIONAL  PRINCIPLES 

We  Team  skills  by  doing 
We  remember  best  what  we  learned  last 
Remember  better  by  repetition 
Easier  to  learn  subjects  for  which  we  have  aptitudes 
Different  learning  speeds 

SO  WE  MUST 

a-  Motivate  the  learner 
b-  Present  clearly,  step  by  step 
c-  Tie  new  mformation  to  previous  learning  and  knowledge 
d-  Stimulate  understanding 
e-  Adapt  to  individual  abilities 
f-  Check  accomplishment 
g-  Retrain  when  necessary 
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In  summary,  there  are  certain  educational  principles  which  can  be 
applied  to  safety  training: 

1  We  learn  skills  by  doing.  While  one  can  obtain  knowledge  of 
how  to  do  something  by  reading,  seeing  pictures,  or  watching 
someone  else  do  it,  he  must  do  it  himself  to  obtain  the  coordina- 
tion, timing,  etc.,  necessary  to  full  learning. 

2  We  remember  best  what  we  learned  last.  Since  most  people 
have  had  little  or  no  safety  training,  they  are  more  likely  to  remem- 
ber new  safety  information  than  work  methods  learned  30  years 
ago. 

3  Remember  better  by  repetition.  The  use  of  various  examples 
to  repeat  the  principle  or  method  being  taught  helps  the  learner  to 
retain  the  information. 

4  It  is  easier  to  learn  subjects  for  which  we  have  aptitudes.  While 
trainees  rnay  not  have  or  may  not  recognize  aptitudes  in  relation 
to  safety,  it  is  possible  to  make  learning  easier  by  tying  safety  into 
their  mechanical  or  mental  aptitudes. 

Different  learning  speeds.  The  recognition  that  trainees  have  dif* 
ferent  learning  speeds  is  invaluable  to  instructors  who  must  attempt 
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to  maintain  interest  of  both  fast  and  slow  learners.  One  of  the 
prime  advantages  of  programed  learning  is  the  opportunity  for  the 
learner  to  pace  himself  at  his  own  learning  speed. 

SO  WE  mST— 

a  Motivate  the  learner.  It  is  necessary  that  the  learner  be  moti- 
vated with  the  desire  to  learn. 

b  Present  clearly,  step  by  step.  It  is  important  that  the  trainee 
know  each  step  in  progressive  information  before  the  next  step 
is  presented. 

c  Tie  new  information  to  previous  learning  and  knowledge.  Un- 
derstanding and  acceptance  of  the  information  is  improved  when 
there  is  an  obvious  relationship  between  the  new  information  and 
that  already  possessed  by  the  trainee. 

d  Stimulate  understanding.  The  trainee  may  have  no  desire  or 
interest  in  learning  about  safety,  so  it  will  be  necessary  to  provide  a 
stimulus  through  facts,  figures,  and  examples  so  he  will  become 
mentally  conditioned  to  understand  and  accept  the  information  to 
be  learned. 

e  Adapt  to  individual  abilities.  The  information  presented  must 
be  within  the  range  of  mental  capabilities  and  understanding  of 
the  trainee. 

f  Check  accomplishment.  The  progress  of  the  trainee's  learning 
can  be  determined  only  by  using  planned  checkpoints  to  evaluate 
the  extent  of  learning  as  a  guide  to  continued  presentation  of  ma- 
terial. 

g  Retrain  when  necessary.  Checks  on  accomplishment,  through 
tests,  quizzes,  or  actual  job  performance,  may  indicate  that  the 
trainee  has  not  learned  all  of  the  presented  information,  or  sufficient 
information  to  continue  without  retraining  in  all  or  some  aspects 
of  the  training,  and  5  \o;;  Id  be  retrained. 
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NEED  FOR  GUIDES 

The  development  and  preparation  of  instructor  outlines  or  other 
guides  is  necessary  for  orderly  presentation,  to  encompass  the  de- 
sired scope,  and  to  make  certain  that  material  being  presented  is 
most  suited  to  accomplish  the  desired  learning.  Adequate  prepa- 
ration can  result  in  the  most  efficient  use  of  the  time  of  instructor 
and  students,  with  a  minimum  of  haphazard,  off-the-cuff  type  of 
presentation  or  lengthy  discussions  of  side  issues. 

While  this  development  and  preparation  may  seem  simple  in 
theory,  it  is  complicated  in  doing  and  requires  the  time  and  effort 
for  a  thorough  job.  The  concepts  of  training  principles  must  be 
followed  throughout  the  development  to  produce  the  utmost  in 
learning  potential. 

TWO  AREAS  INVOLVED 

The  two  areas  which  are  involved  in  this  development  are: 

1  Outlines  or  Instruction  Guides. 

2  Mechanical  Aspects  of  Instruction. 
These  are  to  be  considered  separately. 

OUTLINES  OR  INSTRUCTOR  GUIDES 

Determine  Subject  Area 

With  the  needs  analyzed  and  the  general  area  of  instruction  deter-, 
mined,  the  next  step  is  to  determine  the  specific  subject  area  for™ 
the  training. 

As  an  example,  assume  that  it  has  been  determined  that  accident 
experience  shows  safety  training  is  required.  A  listing  of  potential 
subject  areas  could  include:  Housekeeping,  Personal  Protective 
Equipment  Safeguarding  Machinery,  Handling  Materials,  Working 
28  Surfaces,  etc. 
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Assuming  further  that  it  has  been  determined  that  there  is  a  prob- 
lem in  getting  some  employees  to  use  their  Personal  Protective 
Equipment,  this  subject  area  may  be  chosen  for  the  training. 

Determine  Scope 

The  decision  as  to  the  scope  of  the  subject  area  to  be  covered  in 
the  training  depends  on  several  factors,  such  as: 

1  ^Demonstrated  need. 

2  Time  available. 

3  Total  scope  of  the  subject. 

4  The  specific  information  trainees  are  expected  to  learn. 

Continuing  the  example:  The  subject  area  Personal  Protective 
Equipment  might  be  separated  into  subsubjects:  Head  Protection, 
Body  Protection,  Foot  and  Leg  Protection,  Hand  and  Arm  Protec- 
tion. The  scope  for  the  intended  training  may  be  limited  to  one  sub- 
subject,  such  as  Head  Protection,  because  of  the  number  of  head 
injuries. 


Expand  Details  and  Compile  Information 

With  the  scope  of  the  general  subject  limited,  the  next  step  is  to 
expand  the  details  of  the  fina!  subject.  This  develops  the  specific 
information  to  be  taught  to  the  trainees  and  helps  them  to  associate 
the  proper  equipment  with  specific  hazards,  and  identify  the 
equipment  to  be  used. 

It  may  be  necessary  to  conduct  research  to  develop,  separate,  and 
classify  information.  Materials  from  articles,  books,  standards, 
specifications,  catalogs,  as  well  as  pictures  and  drawings  may  be 
assembled  to  provide  the  basis  for  the  development  of  training 
guides  and  aids. 

Establish  Order  of  Progression 

The  material  should  now  be  organized  into  the  order  of  progression 
for  the  presentation  most  suitable  for  trainee  learning,  rather  than 
suit  the  desire  or  convenience  of  the  instructor.  This  order  may  be 
influenced  by  the  extent  of  the  hazards,  complexity  of  devices,  and 
by  relationship  of  subsequent  information.  If  possible,  each  step  of 
the  learning  should  be  a  ifurther  development  of  the  previous  steps, 
and  should  at  the  same  time  lead  into  future  steps.  This  may  be  the 
process  of  going  from  the  simple  to  the  complicated  or  from  dis- 
cussion of  individual  parts  to  the  whole,  complete  device. 

This  factor  of  the  training  procedure  is  of  such  importance  that  it 
should  be  given  time  and  thought — considering  various  possibili-  29 
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ties  where  there  seems  to  be  equally  important  alternatives,  and 
attempting  to  critically  analyze  the  expected  pattern  of  understand- 
ing of  the  trainees. 


Determine  Method  of  Presentation 

Before  proceeding  further,  determine  the  method  of  presentation 
to  be  used  in  conveying  this  instruction  to  the  trainees,  so  that  the 
material  may  be  put  together  in  the  most  practical  and  usable  form. 


Need  for  Instructor  Guidance 

Years  of  experience  are  required  for  an  instructor  to  be  able  to 
present  a  course,  or  even  some  subjects,  without  referring  to  some 
type  of  guides.  Even  then,  such  instructors  have  memorized  the 
sequence  of  topics  to  be  presented,  or  used  some  type'of  visual 
aids  which  provided  the  leads  on  subject  material.  Some  instruc- 
tors always  use  guides  of  some  kind  to  make  certain  they  follow 
the  proper  sequence  and  include  all  pertinent  points  and  informa- 
tion. To  the  trainee,  the  instructor's  use  of  guides  may  mean  the 
difference  between  "learning"  and  "being  exposed  to  information." 

Recalling  the  Human  Mechanics  of  Learning  (goals,  motivation, 
behavior,  activation)  and  Education  Principles  (motivate,  present 
step  by  step,  tie  new  information  to  previous,  stimulate  under- 
standing, adapt  to  individual,  check  accomplishment,  retrain  when 
necessary)  shows  that  "learning"  requires  much  more  than  the 
presentation  of  a  large  amount  of  "information."  Consequently, 
to  induce  learning,  the  instructor  can  best  accomplish  this  result 
by  the  use  of  properly,  thoroughly  prepared  guides  developed  from 
the  material  previously  assembled. 

Format  for  Guides 

The  most  convenient  format  for  instructor  reference  is  an  "outline" 
which  contains  the  principal  topics  to  be  discussed.  The  Standard 
Outline  style  may  be  used  for  this  purpose,  although  it  may  present 
problems  to  the  instructor  if  he  attempts  to  visualize  the  main  sub- 
topics and  keep  track  of  specific  details  to  be  discussed. 


The  Instructor  Outline  style  as  used  in  this  outline,  containing  key 
points  in  the  left  column  and  discussion  items  in  the  right  side,  has 
been  widely  accepted  for  its  convenience,  as  well  as  its  usefulness 
in  presenting  necessary  details. 

30 
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1  Set  Up  Broad  Content  Limits  of  Course 


Get  Clear  Picture 
of  Coverage 


EXAMPLE: 


Scope  Can  Be 
Broad  or  Limited 


How  Detailed 
Coverage  Shall  Be 


First  step  in  planning — set  up  broad  content  limits  for 
course. 

"Frame  of  reference"  or  set  of  boundary  lines  within  which 
course  should  be  confined. 


If  subject  were  Fire  Protection — decision  would  have  to 
be  made  whether  to  include: 

1  Methods  to  prevent  fires  from  starting. 

2  Methods  to  limit  fire  spread. 

3  Methods  of  extinguishment. 

4  Cooperation  with  fire  companies  and  own  apparatus. 

5  Disaster  evacuation. 


In  example  above,  any  one  of  the  five  topics  could  be 
subject  of  course. 


Course  may  cover  only  broad  essentials  or  may  cover 
only  a  limited  scope  but  go  into  great  details.  Decision 
must  be  made  before  beginning  outline. 


2  Assemble  List  of  Items  in  Course  Content 

Reasonably  Complete 


Second  step  is  to  assemble  a  list  of  items  or  topics  to  be 
covered. 

Make  list  complete  as  long  as  topic  is  within  broad  limits 
a/ready  set. 
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List  Determined 
By  Analysis 
of  Field 


1  The  list  of  items  or  topics  will  be  determined  by  care- 
ful analysis  of  the  field  to  be  covered. 

2  Similar  courses  offered  elsewhere  are  helpful. 

3  Pertinent  published  material  on  subject  should  be 
analyzed. 

4  Personal  knowledge  and  information  from  others  in 
field  covered  by  subject  should  be  sought. 


3  Classify  Items  Into  Homogeneous  Group 


Determine 
Categories 


Suitable  categories  are  determined  into  which  the  various 
items  may  be  grouped  for  further  study. 
These  categories  can  be  determined  by  nature  of  items 
and  by  reference  to  other  similar  courses. 


4  Make  Tentative  Selection  of  Items 


Selection  Factors 


1 

2 


Is  item  essential  or  is  it  something  "nice  to  know"? 
How  frequently  does  this  item  occur  in  trainee's 
activities? 

Is  item  of  such  importance  that  it  must  be  included 
even  though  seldom  used? 

Is  this  an  item  that  trainees  would  be  expected  to 
knovy? 

Can  item  be  more  effectively  taught  another  way  or  in 
another  course? 

6  Is  item  one  over  which  there  is  controversy  as  to 
overall  policy? 

7  Is  item  one  which  can  be  taught  with  available  equip- 
ment? 


5  Check  Outline  for  Accuracy  and  Completeness 


Requires  Care 


Completeness 


This  is  a  very  important  step.  It  is  easy  to  overlook  items 
of  importance. 

Use  may  be  made  of  a  check  chart 

Check  items  against  other  outlines  for  completeness. 
Also  against  analysis  of  subject  matter  from  texts. 
Against  any  job  analysis  of  subject  which  might  be  avail- 
able. 
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Accuracy 


It  is  of  utmost  importance  that  statements  in  an  outline 
be  accurate. 

Specifications  or  figures  should  be  checked  against  latest 
information  available. 

Never  use  old  materials  which  quote  figures  until  the 
accuracy  is  verified.  A  note  of  the  source  should  be  in  the 
outline  for  quick  reference  where  question  might  arise. 
Where  codes  are  source  material,  latest  code  should  be 
used. 


6  Choose  Suitable  Instructional  Units 


Length  Important 


The  length  of  instructional  units  and  amount  included  in 
each  unit  will  vary.  Chief  factors  for  determining: 

1    As  much  homogeneous  material  as  possible  in  a  single 
unit. 

Length  of  class  periods. 
Training  setting. 

Degree  of  competence  required.  If  mastery  is  desired, 
it  may  be  necessary  to  devote  more  than  one  period 
to  a  unit. 

Does  course  length  permit  duplicate  sessions  on  a 
unit? 

What  equipment  is  available? 
How  much  do  trainees  already  know  about  subject.^ 


2 
3 
4 


6 
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7  Arrange  Course  in  Proper  Order 


Flow 


Factors  in  the 
Arrangement 


A  good  instructional  course  flows  smoothly.  It  is  easy  for 

trainees  to  follow  thought. 

Each  step  helps  to  set  up  the  following  step. 


1 

2 
3 
4 


Make  sequence  logical. 

Follow  steps  of  analysis  of  subject. 

Begin  with  easy  and  progress  to  difficult. 

Begin  with  units  commensurate  to  present  knowledge 

of  trainees. 

Be  sure  that  no  unit  is  placed  so  that  it  requires  in- 
formation or  methods  in  later  units. 
Be  sure  that  arrangement  gives  a  well  rounded  con- 
cept of  the  new  materials. 


INTRODUCTION 

Many  Methods 

Classifications 


Selecting  Method 


LECTURE 

Instructor  Does 
All  the  Talking 


Trainee 
Participation 


There  are  many  methods  of  presentation  of  instructional 
materials.  Each  is  prepared  to  meet  specific  training  prob- 
lems. 


But  most  can  be  classified  into  four  general  methods  of 
presentation: 

1  Lecture. 

2  Conference. 

3  Classroom  and  discussion. 

4  On-the-job  training. 


Each  method  of  presentation  is  useful  for  certain  pur- 
pose.s,  but  may  be  of  little  value  in  attaining  other 
training  objectives. 

Whatever  method  is  selected,  it  must  be  geared  to  the 
objectives,  and  course  outline  must  be  consistent  with 
method. 


Lecture  method  is  where  new  information  is  presented  by 
an  instructor  who  does  all  of  the  talking — he  performs 
demonstrations. 


1  Trainees  participate  only  to  the  extent  of  casing  notes 
— they  watch  demonstrations. 

2  Usually  outside  reading  is  expected  of  trainees. 

3  Written  reports  are  frequently  required. 

4  Normally  these  are  written  examinations. 


Principal  Use 


Limitations 


Lecture  methods  are  most  useful  for  large  groups  where 
discussion  is  impossible  because  of  group  size. 
Specially  useful  where  materials  being  presented  are  not 
in  books  or  printed  form  that  can  be  readily  studied. 
Often  useful  in  influencing  or  developing  attitudes  and 
appreciation. 

Lecture  method  is  very  limited  in  use — limited  to  two 
kinds  of  learning: 

1  New  knowledge  or  facts. 

2  Attitudes. 

Useless  where  skills  or  involved  understanding  are  in- 
cluded. 

Has  great  weakness  in  that  while  it  may  be  interesting, 
even  entertaining,  trainee  is  inactive  and  it  is  easy  for  him 
to  hear  but  not  to  understand. 

Use  of  visual  aids  is  also  very  limited  in  scope  and  must 
be  very  carefully  prepared  to  be  of  any  use  at  all. 


conf;£rence 


Conference  Leader 


Principal  Use 


Training  conferences  find  an  important  place  in  industrial 
training  programs.  In  this  type  of  course^the  trainees  are 
active  participants.  They  not  only  discuss  all  the  materials, 
but  assist  in  arriving  at  conclusions. 
In  some  cases  they  may  even  determine  conclusions. 


The  conference  leader  directs  the  course  of  the  discussion 

regarding  the  problem  under  consideration. 

He  does  not  set  up  conclusions  that  are  to  be  reached. 

Conference  method  might  be  conducted  by  a  leader  who 

had  even  less  knowledge  of  the  problem  than  trainees. 

He  merely  aids  the  trainees  to  reach  decisions  or  to  reach 

or  develop  common  understandings. 

He  guides  discussion,  helps  keep  the  trainees  on  the 

track,  and  summarizes  the  findings  at  appropriate  points. 

He  may  later  prepare  a  report  of  the  conference  and  make 

it  available  to  the  trainees. 

Conference  is  suitable  for  UsSe  only  for  small  groups  which 
allow  each  person  an  opportunity  for  considerable  par- 
ticipation. 

It  is  very  useful  in  the  development  of  comm.on  standards, 
•  such  as  standard  operating  procedures. 
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EXAMPLE 


A  plant  with  several  garages,  all  repairing  buses,  should 
use  the  same  specifications  on  clutch-throwout  bearings. 
A  conference  could  be  used  to  come  to  a  conclusion  as  to 
the  proper  specification  to  use. 

Conference  leader  might  know  nothing  about  clutches 
and  still  be  able  to  lead  such  a  conference. 


Limitations  1    Group  members  must  have  previous  knowledge  of 

the  topics  to  be  discussed. 

2  They  are  very  time  consuming. 

3  They  have  to  be  limited  to  very  small  groups. 

4  Conclusions  are  frequently  very  difficult  to  arrive  at 
— and  they  are  often  inconclusive. 

5  Conferences  are  useful  only  where  a  skillful  leader 
is  available. 

6  Prepared  outlines  are  of  limited  use. 


CLASSROOM 

Classroom  presentation  and  discussion  is  a  widely  used 
method  of  instruction.  One  reason  is  its  adaptability  to  a 
wide  variety  of  training  problems — range  of  ability  in 
trainees  and  equipment. 

In  this  method  the  instructor  presents  new  material  by  a 
familiar  four-step  method,  together  with  class  participa- 
tion and  discussion. 


Methods  Demonstrations  of  equipment  may  be  made  by  oral 

Presentation  presentation — oral-visuai  aids,  charts,  blackboard — or 

actual  equipment. 

:  and  other  student  references  may  be  used  as  need- 
ed or  available.  Topics  for  outside  study  may  be  assigned. 
Reports  thereon  may  be  required,  or  the  assignments  later 
discussed  in  class  sessions.  Test  may  be  used  to  check 
trainees'  progress  or  accomplishments. 


Principal  Use 
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1  Useful  for  wide  variety  of  content  fields. 

2  Adaptable  to  wide  participation  by  trainees  or  to  a 
comparatively  small  amount,  as  conditions  dictate. 

3  Adaptable  to  wide  range  of  trainee  ability. 

4  Individual  attention  can  be  given  to  those  who  need 
ft. 

5  Is  adaptable  to  a  great  deal  of  variations  in  size  of 
group — but  groups  of  less  than  10  or  more  than  30 
are  not  desirable. 
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LEARNING  NEW 
IDEAS-ABILITIES-SKILLS 


MECHANICAL  ASPECTS  OF  INSTRUCTION 


Need  For  Instructional  Aids 

Learning  new  ideas,  abilities,  and  skills  is  accelerated  through  the 
senses  of  seeing,  hearing,  feeling,  and  smelling.  Wherever  it  is 
possible  to  use  more  than  one  or  all  of  the  senses,  trainees  may 
learn  quicker,  have  a  better  understanding,  and  retain  the  informa- 
tion longer  than  when  only  one  sense  is  used.  It  is  evident  thon, 
since  lectures  depend  primarily  on  hearing,  and  programed  instruc- 
tion on  "seeing,"  that  a  lecture-conference,  vestibule,  or  on-the-job 
presentation  is  better  suited  to  the  use  of  instructional  aids  which 
involves  more  of  the  sehses. 

Seeing — ^The  sense  of  seeing  can  be  used  more  advantageously 
than  merely  reading  literature  or  looking  at  the  instructor.  Illustra- 
tions, charts,  visuals,  demonstrations,  actual  equipment  may  be 
used  to  permit  the  trainee  to  aid  his  visualization  by  seeing  the  in- 
formation or  movements  the  inst^'uctor  is  teaching. 

Hearing — In  addition  to  hearing  the  spoken  or  recorded  word,  the 
trainee  may  be  permitted  to  hear  actual  or  reproduced  sounds 
which  may  be  of  great  importance  to  his  learning.  For  example,  it 
may  be  desireous  for  him  to  recognize  the  sound  and  tone  of  a  crane 
signal  or  warning  bell  to  identify  and  distinguish  this  sound  from 
other  shop  noises;  to  recognize  the  bound  of  an  electric  motor  when  37 
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it  has  attained  operating  speed;  to  recognize  the  sound  of  some 
equipment  or  apparatus  when  it  has  completed  its  cycle  or  has 
completed  a  certain  operation;  to  identify  beeps,  squeals,  or  tones. 
No  amount  of  explanation,  gestures,  or  pictures  can  substitute  for 
hearing  such  sounds 

Feeling — For  the  trainee  to  learn  some  things,  it  is  essential  for  him 
to  be  able  to  feel  the  material  or  object  This  includes  temperature, 
weight,  shape,  size,  location,  composition,  and  hardness.  For  ex- 
ample, a  person  could  look  at  an  electric  d:  i!!  all  day  and  not  get 
any  impression  of  the  weight,  balance,  switch  action,  vibration,  or 
torque.  But,  by  actu^ly  holding  and  operating  the  drill  and  using 
various  size  drills  or  disks,  the  trainee  could  understand  and  ac- 
quire skill  in  using  this  equipment. 

Snfielling — ^There  are  many  odors  which  may  be  important  in  the 
trainee's  learning.  Merely  seeing  or  feeling  certain  chemicals  or 
compounds  may  not  enable  the  trainee  to  idemify  them,  but  by 
smelling,  he  can  learn  to  distinguish  or  recognize  many  substances 
because  of  their  peculiar  or  characteristic  odor.  As  an  example, 
gasoline,  kerosene,  and  carbon-tetrachloride  might  look  very  simi- 
lar, but  could  easily  be  identified  by  their  distinctive  odors. 
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GOOD  TRAINING  AIL 

1-  Appropriate 

2-  Simple 

3-  Accurate 

4-  Attractive 

5-  Necessary 


chEKracteristics  of  good  training  aid    .   ■  \ 


Five  characteristics  of  a  good  training  aid  are: 

1  Appropriate — The  aid  should  be  appropriate  to  the  points  being 
made  and  to  tne  groups  or  individual  trainees.  Training  for  carpen- 
ters should  show  woodvt'orking  tools,  rather  than  machinist's 
tools;  discussion  of  safe  motor  vehicte  handling  in  Florida  would 
not  include  snow  tires  and  chains. 

2  Simple — Simplicity  might  be  described  as  showing  the  cover, 
title  page, or  an  excerpt,  rather  than  the  complete  contents  of  a 
book.  The  best  technique  is  to  isolate  and  illustrate  (by  vwords, 
drawings,  or  pictures)  the  specific  point  or  items  that  the  student 
is  expected  to  learn. 

3  Accurate — Accuracy  is  essential  to  proper  learning.  If  the  visual 
aid  depicts  incorrect  information  (in  contrast  with  intentionally 
showing  a  "wrong  way"  for  comparison),  the  stuc.  ^nt  wil'!  i-e  con- 
fused and  is  likely  rf^member  the  incorrect  inaccurate  infor- 
mation depicted. 

4  Attractive — Aids  th-(i  n^f^  attractive  to  tA'-^  i^ye  or  ear  are  more 
readily  accepted  and  re?  •  ..ered.  The  use  of  color,  variations  in 
style,  type  faces,  backgrounds,  etc.,  can  be  combined  with  neatness 
to  make  aids  as  attractive  as  possible. 
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5  Necessary — Be  certain  the  aid  is  necessary  to  the  learning  de- 
sired. Aids  withoiiJ  3  definite  purpose  or  excess  variations  or  ex- 
amples are  more  likely  to  confuse  than  to  train. 

What  Visual  Aids  Do 

In  general,  visual  aids  are  used  to  depict: 

Symbols 

Words 
Figures 
Graphs 
Diagrams 

Facsimiles 

Pictures 

Realistic  drawings 
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MECHANICAL  AIDS  TO  INSTRUCTION 


B!3Ckb03rd 

Charts 

Projectuals 

Slides 

Filmstrips 

Transparencies 

'''ovies 


Photos 
Sound  Tapes 
Demonstrations 
Text  Books 
Study  Guides 
Charts-Sheets 
Exhibits 


INSTRUCTOR'S  NOTE:  The  instructor  should  set  an 
example  by  showing  and  demonstrating  as  many  of  the 
types  of  equiprrsent  as  can  be  made  available. 

To  help  the  trainee  use  the  senses  in  the  learning  process,  various 
types  of  mechanical  aids  may  be  used  which  will  best  aid  and  im- 
prove his  learning.  There  may  be  a  tendency  to  put  too  much  re- 
liance or  emphasis  on  mechanicai  aids,  and  to  use  them  as  the 
instruction  media  rather  than  for  supporting  and  reinforcing  learn- 
ing. It  is  doubtful  that  very  much  learning  transferred  to  the  job 
would  be  retained  from  seeing  a  movie  or  a  set  of  slides,  even 
though  they  were  quite  dramatic  or  shocking. 


The  blackboard  (or  a  chart  pad)  can  be  most  useful  and  effective 
for  making  lists,  simple  charts,  or  sketches.  Some  instructors  at- 
tempt to  use  the  blackboard  as  a  substitute  for  more  effective  aids, 
with  less  than  isfactor/  results.  Wiien  the  instructor  puts  com- 
plicated mate  ji  on  the  blackboard,  the  lapse  in  the  learning  proc- 
ess caused  by  this  interruption  may  cause  the  trainee  to  lose  the 
continuity  and  fail  to  learn  iiie  points  being  taught.  41 
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The  use  of  the  blackboard  should  be  purposeful  and  items  to  be  put 
on  the  blackbr^ard  should  be  included  in  the  plan  and  guides  for 
the  presentation. 


Chart 

Charts  are  previously  prepared  visuals,  showing  lists,  diagrams, 
or  illustrations  which  supplement,  explain,  detail,  or  clarify  infor- 
mation being  presented  by  the  instructor.  Having  charts  prepared 
in  advance  permits  showing  information  requiring  drawings  or 
listings  which  would  be  impractical  for  blackboard  p.esentation. 
The  number  of  items  should  be  limited, and  lettering  should  be  of 
sufficient  size  to  be  seen  by  all  participants. 


Projectuals 

Projectuals  are  media  projected  on  a  screen  by  some  type  of  pro- 
jection device.  There  are  numerous  advantages  in  using  these 
which  will  be  mentioned  briefly  under  each  type. 
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The  most  commonly  used  slides  are  2-  by  2-inch  mounts  of  35mm 
film,  which  can  be  used  in  re!atively  inexpensive  projectors.  By 
using  a  3-\nch  projection  lens,  the  instructor  can  show  a  large 
screen-si^e  picture  from  a  disr+ance  of  1 0  to  1 2  feet,  making  it  pos- 
sible for  him  to  have  the  projector  near  his  table  or  podium  for 
ease  of  operation — and  to  overcome  the  problem  of  the  sound  of 
the  blower  being  in  or  behind  the  audience.  Slides  can  made 
with  almost  any  35mm  camera  under  various  lighting  conditions, 
as  determined  by  the  film  speed  and  lens  opening.  A  camera  with 
a  1.9  lens  opening,  and  an  ASA  film  speed  of  125.  can  produce 
acceptable  pictures  with  almost  no  light 

Advantages  of  slides: 

J    Pictures  of  actuaJ  conditions  may  be  used. 

2  Slides  may  bti  interchanged  or  substituted. 

3  The  image  may  be  held  on  the  screen  for  any  period  of  time. 

4  The  cost  of  slide  preparation  is  relatively  low. 

Filmstrips 

Filmstrips  are  also  made  on  35mm  film,  but  use  only  one-half  the 
size  of  the  slide  picture,  resulting  in  two  frames  on  a  film  that 
produces  one  slide.  Th?  pictures  are  taken  with  a  movie  camera, 
although  processing  cc -^panies  can  make  a  filmstrip  from  a  set  of 
slides.  Usually,  a  script,  record,  or  tape  accompanies  the  filmstrip. 
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Advantages  of  filmstrips: 

1  Contains  a  standard  or  "canned"  presentation  w?th  no  variations. 

2  Can  be  "spotted"  to  pick  out  certain  illustrations  for  discussion 
after  the  original  presentation. 

Transparencies 

Transpiirencies  are  made  of  acetate  specially  treated  to  produce 
colors  and  reproduce  drawings,  lettering,  etc.  They  are  shown  on 
an  "overhead"  projector,  most  of  which  are  5  by  5  inches,  7  by  7 
inches,  or  10  bv  10  inches. 

Advantages: 

1  Transparencies  can  be  produced  with  a  minimum  of  equipment. 

2  Colors,  overlays,  and  other  techniques  may  be  used  to  produce 
a  variety  of  effects. 

3  By  use  of  a  polarizing  device,  simulated  motion  may  be  pro- 
duced. 

4  The  instructor  may  mark,  draw,  or  write,  as  on  a  chart  or  black- 
board. 


Movies 

While  movies  sire  conducive  to  "passive"  learning — the  students 
have  no  opportunity  to  participate — they  may  be  used  to  provide 
information  for  later  discussion.  Too  many  movies  invariably  result 
in  too  little  iearnirni,  so  their  use  should  be  carefully  woven  into 
the  training  procedures. 

Advantages  of  movies: 

1  Places,  situations,  actions  not  readily  shown  by  any  other 
means  may  be  shown  in  movies. 

2  A  scene  may  be  brought  to  the  trainees,  where  it  may  not  be 
possible  Or  practical  to  take  the  trainees  to  the  scene. 

3  Actions,  movements,  and  po:>itioriS  may  be  shown. 

4  Motion  may  be  slowed  or  stopped. 

5  Many  actions  may  be  shown  in  a  short  period  of  time. 


Photos 

Where,  actual  situatioi  conditions,  or  machines  cannot  be  made 
available,  photos  rnay  be  substituted.  However,  unless  the  pictures 
depict  the  purpose  intended,  they  nray  not  show  exactly  what  the 
trainee  should  learn,  or  the  angle  may  be  such  that  something  im- 
portant is  obscured  or  difficult  to  see. 

Advantages  of  photos: 

1    There  is  not  necessarily  a  time  limit  for  studying  the  photo. 
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2  As  with  movies,  scenes  may  be  brought  to  trainees. 

3  Within  limits,  enlargements  of  the  whole  or  parts  of  a  picture 
(negative)  may  be  made  to  show  d..«tts- 

4  Where  coior  is  a  factor  (such  as  with  symbols,  pipe  con:e^>ts, 
color  coding,  etc.)  color  photos  can  give  a  fairSy  true  loror 
picture. 

Sound  Tapes 

Sound  tapes  may  be  used  as  an  instructional  unit  (as  in  a  "better 
listening"  course,  or  as  used  in  conjunction  with  slides  or  movies 
in  some  programed  instruction  devices),  as  a  supplement  to  other 
verbal  teaching  (as  in  a  language  course),  as  a  means  of  present- 
ing sounds  (warning  bells,  properly  adjusted  machine  as  con- 
trasted with  one  which  is  out  of  c;obr).  Where  tapes  are  used  with 
projected  material,  it  is  important  tb^^i  synchroni?ation  be  perfect. 

Advantages  of  sound  tapes: 

1  Inexpensive  to  produce. 

2  Sounds  obtained  from  industry,  etc.,  can  be  reproduced  in  the 
classroom. 

3  Easi.-v  changed,  edited. 


Demonstrations 

Demonstrations,  using  actual  equipment  or  working  models, often 
are  necessary,  especially  where  a  skill  is  being  taught.  Demon- 
strations may  be  used  to  show  how  equipment,  tools,  or  ma- 
chines are  operated,  the  practical  application  of  theories  or 
mechanics,  layouts,  construction,  actions  or  reactions. 

Advantages  of  demonstrations: 

1  Actual,  full-sized  items  may  be  used. 

2  Where  full-sized  items  are  not  p'^actical,  models  may  serve  the 
same  purpose. 

3  The  trainee  may  be  able  to  hold,  feel,  operate  the  item. 

4  Greater  understanding,  knowledge,  and  experience  may  be  ac- 
quired than  could  result  from  visualization,  verba!  descrip- 
tions, or  other  types  of  illustrcnions. 


Text  Books 

Where  supplementary  reading,  study,  and  reference  is  required, 
text  books  may  be  necessary  or  advantageous  to  extend  the  learn- 
ing provided  in  the  classroom  or  on  the  job.  It  is  important  that  the 
text  books  present  information  in  accord  with  and,  preferably,  in 
the  same  order  as  the  presentations. 


Study  Guides 


Study  guides,  consisting  of  specially  prepared  pamphlets,  flyers, 
essays,  drawings,  or  photos,  may  be  provided  for  additional  data, 
concentration,  or  supplementary  to  information  given  in  the  formal 
presentation. 


Charts — Sheets 

Charts  or  sheets,  showing  patterns,  layouts,  illustrations,  plans, 
procedures,  listings,  or  other  supplemental  or  supporting  infor- 
'^i^tion,  may  be  necessary  to  enforce  or  extend  learning. 


Exhibits 

Exhibits  of  equipment,  charts,  etc.,  can  b  .  helpful  to  the  learning 
process  if  so  designed  and  placed  as  to  lend  atmosphere  and  pro- 
vide opportunity  for  study  or  casual  observation. 
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EVALUATING  TRAINING 

Measure  Requirements 

Must  Bg  Practical 

Characteristics- 
Objective -Subjective 
Direct- Indirect 
Intermediate- Ultimate 


EVALUATING  TRAINlt^ 

^  .    ...  • 


There  are  many  facets  to  the  problem  of  evaluating  safety  training. 
The  fact  tr  at  we  are  dealing  with  human  behavior  or  the  results  of 
iuman  behi^vior,  whrech  are  not  necessarily  cor^stant,  creates  a 
basic  variable  that  may  not  be  measurable.  As  Soifety  is  not  a  sepa- 
rate entity,  but  a  combination  of  production  and  safety,  attitudes 
and  safety,  or  mechanical  or  managerial  skills  and  safety,  it  may  be 
difficult,  or  impossible,  to  evaluate  the  influence  of  safety  training 
in  rtioditying  behavior  or  contributing  to  the  organizational  goals. 
Training  in  many  other  arjeas  or  subjects  may  be  accompanied  by 
changes  in  process  or  machine,  layout  of  the  physical  er<vironment, 
wage  system,  temperatures  or  ventilation,  etc.,  which  could  have 
equal  or  more  influence  on  the  ultimate  production  or  behavior 
than  the  safety  training  given. 


Measure  Requirements 

Inasmuch  as  it  was  determined,  through  the  reasoning  discussed 
earlier,  that  training  was  needed,  it  now  becomes  necessary  for  an 
evaluation  to  be  made  to  determine  if  the  training  given  was  suc- 
cessful, and  whether  or  not  the  material  or  manner  of  presentation 
needs  changing,  [-valuation  probably  wili  be  required  to  justify  con- 
tinuation of  further  training.  If  the  expenditures  in  time,  money, 
and  effort  result  in  little  or  no  changes  or  changes  which  would 


nave  come  about  an .  /^ay,  it  would  be  difficult  tc  fustify  the  train- 
ing m  the  fi^st  place. 

Consequently,  the  type  and  extent  of  evaluation  should  be  worked 
out  carefully.  If  the  trainees  were  c  iven  pretests  before  the  training 
to  demonstrate  their  knowledge  or  skills  posttesting  may  indicate 
the  extent  of  improvement — especi  ally  if  followed  up  with  another 
posttest  2  or  3  months  later  to  measure  retention.  In  any  case,  the 
evaluation  should  be  based  on  whet  the  trainees  should  learn. 


Practicality 

As  an  example:  this  course  was  intended  to  improve  the  knowledge 
and  skills  of  the  participants  so  they  would  be  capable  of  teaching 
others  how  to  instruct.  The  evaluation  of  this  course  would  require 
a  foMowup  to  determine  n  the  persons  instructed  can  give  pres- 
entations which  would  meet  acceptable  standards — and  would 
result  in  their  students  working  safely.  What  measures  could  be 
used? 

1  The  number  of  persons  you  instruct? 

2  The  number  of  persons  instructed  by  those  you  instruct? 

3  Comparison  of  injury  rates  before  and  after  training? 

4  Comments  of  persons  receiving  training? 

5  The  personal  evaluation  of  your  presentation  by  your  instructor? 

Understandably,  whatever  the  measures,  they  must  be  piactical 
— within  reach  of  obtaining  information  and  with  direct  applica- 
tion to  the  training  conducted. 


Characteristics  oi  Measures 

Some  educational  psychologists  claim  that  there  are  several  basic 
characteristics  or  categories  of  training  measures: 

1  Objective — Subjective 

An  objective  measure  is  derived  from  overt  behavior — such  as  the 
amount  of  work  done  in  a  specified  time. 

A  subjective  measure  represents  an  opinion,  belief,  or  judgment 

2  Di  —Indirect 

A  direct  measure  is  taken  from  a  person's  behavior  or  the  results  of 
his  behavior — such  as  the  manner  in  which  he  operates  a  machine, 
or  the  number  of  units  produced  by  the  machine. 

An  indirect  measure  assesses  the  action  of  a  person  whose  be- 
havior can  be  measured  only  by  its  influence  on  the  actions  of 
others — such  as  a  supervisor  being  measured  by  the  housekeeping 
or  safe  work  practices  of  his  employees. 
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FILMED  FROM  BEST  AVAILABLE  COPY 


(from  Frame  26)  27 

YOUR  ANSWER:    The  most  important  advantage  of  this  program  is  that 

it  allows  me  to  progress  at  my  own  speed. 

Yes,  we  know  you  are  a  busy  person.  This  program  is  designed  to  allow 
you  to  go  as  fast  or  as  slowJy  as  you  need  to  go.    If  you  understand  cer- 
tain parts  quickly,  you  can  rapidly  advance  to  the  next  part.  On  the  other 
hand  if  you  need  to  spend  more  time  on  a  lesson,  you  can  take  as  much 
time  as  you  need. 

You're  doing  well!  Continue  to  the  next  question,  please,  by  going  to 
frame  30. 


(from  Frame  22)  28 

YOUR  ANSWER:  This  program  was  developed  to  squeeze  a  whole  course 

in  teacher  training  into  one  short  lesson. 

Painfully,  you  are  partially  right.  We  cannot  expect  to  offer  you  every- 
thing you  need  to  know  to  be  a  good  instructor,  but  we  are  attempting  to 
give  you  a  plan  of  action  to  use  right  now  when  you  need  it  the  most.  You 
know  your  subject  matter,  but  teaching  involves  more  than  telling  some- 
one everything  you  know.  Think  how  many  classes  you  slept  through  while 
the  teacher  droned  on  and  on. 

There  is  a  better  answer  which  more  adequately  describes  the  purpose  of 
this  program.  Return  to  the  original  frame  22  and  select  the  correct 
answer. 
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(from  Frame  30)  29 

YOUR  ANSWER:    I  expect  to  learn  from  this  program  what  the  Federal 

Government  is  doing  with  my  money  lately. 

If  this  is  the  purpose  of  your  taking  this  lesson,  we  hope  you  will  be 
pleased.  We  hope,  too,  that  you  will  take  advantage  of  this  opportunity 
to  invest  your  money  wisely  by  getting  all  that  you  can  from  this  program. 
As  youVe  taking  this  program,  you  might  remember  the  advice  of  a  poor 
mother  to  her  son  dining  at  their  rich  uncle's  home.  The  child  was  timid- 
ly serving  his  plate  with  one  small  chicken  leg  when  the  mother  leaned 
over  and  whispered,  ''Eat,  child,  eat!  Heaven  kiiows  when  you'll  get  any 
more!'' 

When  you  choose  the  correct  answer,  you  do  not  have  to  read  a  sermon . 
Rest  easy  that  your  money  is  being  spent  wisely,  and  return  to  frame  30 
to  select  the  correct  answer. 


(from  Frame  27)  30 
What  do  you  expect  to  learn  from  this  program? 


FRAME  NO. 


Nothing  of  any  consequence. 


23 


What  the  Federal  Government  is 
doing  with  my  money  lately. 


29 


How  to  use  the  4-Step  Method  of 
instruction. 


31 
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(from  Frame  30) 


31 


YOUR  ANSWER:    From  this  program  I  expect  to  learn  how  to  use  the  4- 

Step  Method  of  Instruction. 

Congratulations!  Now  that  you  have  demonstrated  that  you  are  ready  to 
proceed,  we  will  get  down  to  business.  Our  first  task  will  be  to  learn  the 
steps  of  preparation  necessary  before  you  actuallv  teach. 

You  may  now  proceed  to  the  second  lesson  in  this  series,  Module  2  of 
"The  Four-Step  Method  of  Instruction.  " 
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Teaching  may  be  cc^mparecl  to  a  trip  such  as  Mr.  Bright  is  about  to  take, 
rieiOxe  tuc  li  i^j  dv^Lucxnv  z^ia^lo.  lit:  iua::>L  iiicu\K:^  piitJi:^*  i)  He  must  aiviae 
his  trip  by  deciding  the  places  he  wishes  to  stop,  just  as  you  must  divide 
your  course  into  lessons  and  i.^ach  lesson  in.to  steps.  2)  He  must  decide 
what  he  wants  his  passengers  (t]-uinees)  to  learn  at  each  stop,  just  as  you 
must  decide  what  vdu  want  your  trainees  to  know  or  be  able  to  do  at  the 
end  of  a  lesson.  3)  He  must  decide  how  much  time  he  needs  to  spend  at 
each  stop,  just  as  you  must  decide  how  much  time  to  spend  on  each  les- 
son. 4)  He  must  make  a  check  list  of  the  equipment  ne  needs  to  take  with 
him.,  just  as  you  must  list  and  determine  what  aids,  materials,  tools,  and 
equipment  you  will  need  for  each  lesson.  5)  He  must  route  his  trip 
choosing  the  shortest  route  and  the  best  roads,  just  as  you  must  decide 
how  you  will  go  about  teaching  each  lesson  so  that  every  trainee  will 
learn.  Putting  this  in  the  ''trade  language''  of  an  instructor,  you  would 
sa>'  he  must: 

1)  Break  down  the  teaciung  job  (divide  the  course  into  lessons  and 
each  lesson  into  steps  and  key  points). 

2)  Decide  upon  objectives  (decide  what  the  trainee  should  know  and 
be  able  to  do  at  the  end  of  each  lesson), 

3)  Prepare  a  timetable  (decide  how  mucn  time  to  spend  on  each 
lesson). 

4)  List  tools,  equipment,  aids  and  materials, 

5)  Choose  the  best  methods  to  teach  this  lesson  (decide  how  to  teach 
each  lesson  so  that  every  trainee  will  learn). 


In  addition,  you  can  add  to  the  task  of  planning: 

6)  Arrange  the  work  area  as  the  trainee  will  use  it  in  actual  perfor- 
mance of  the  job. 

J.  GO  ON  TO  THE  NEXT  PAGE 

I 
I 
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(frame  1  continued) 


When  the  instructor  goes  through  these  steps,  what  would  we  say  he  is 
doing? 

FRAME  NO. 

Preparing  his  trainees  to  learn  3 

Making  lesson  plans  6 

Gettiiig  his  classroom  ready  for  10 
the  trainee 


(from  Frame  6) 


2 


YOUR  ANSWER:   "Check  the  tires^^  is  not  a  step. 

Let's  look  at  the  definition  of  a  step  again.  "A  STEP  is  a  significant 
action  which  advancrs  the  job  or  operation  toward  completion. Remem- 
ber, our  operation  is  "Getting  the  bus  ready.  "  If  a  step  is  classified  as 
an  ACTION  which  helps  you  get  the  job  done,  you  should  ask  yourself, 
"Is  checking  the  tires  an  action?"  It  is  something  that  you  do,  isn't  it? 
It  is  one  action  which  helps  you  complete  the  task  of  getting  the  bus  ready 
for  the  trip,  isn't  it?  Then  you  must  conclude  that  it  is  a  step. 

When  you  return,  ask  yourself  of  each  answer  choice,  "Is  this  an  action 
which,  when  completed,  will  help  me  finish  the  job  of  getting  the  bus 
ready?"    Another  clue  is  that  steps  usually  begin  with  a  command  like 
"check,  "  "make, "  "hit, "  "talce, "  etc.  Now  you  are  ready  to  make  another 
selection.    Turn  back  to  frame  6. 
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(from  Frame  1)  3 

YOUR  ANSWER:  When  the  instructor  goes  through  these  steps,  we  would 

say  that  he  is  preparing  his  trainees  to  learn. 

As  you  recall,  we  were  comparing  your  teaching  task  to  a  trip.  The 
second  sentence  of  the  last  frame  sLUes,  "Before  the  trip  (class)  actually 
starts,  . . . . "  This  tells  you  that  what  follows  takes  place  before  the  in- 
structor actually  meets  with  the  trainees.  You  must  know  what  you  are 
going  to  teach,  how  you  wish  to  teach  it,  and  so  on,  before  you  ever  see 
the  trainees.  You  do  not  wait  until  the  train  is  ready  to  leave  the  station 
before  you  pack  your  clothes,  do  you?  Teaching,  like  anything  of  impor- 
tance, requires  careful  planning.  Preparation  of  the  trainees  takes  place 
as  the  first  step  in  the  instruction  itself.  Planning  involves  only  the  in  - 
structor.  We  are  not  saying  that  these  plans  cannot  be  changed  after  the 
instructor  meets  with  the  trainees.  What  we  are  suggesting  is  that  the 
instructor  have  a  flexible  plan  to  follow  so  that  he  won't  be  jumping  mto 
the  lesson  blindfolded. 

Re-read,  if  necessaryj  the  material  in  frame  1  before  making  another 
selection. 


(from  Frame  6) 

4 

YOUR  ANSWER:   "Check  the  brakes"  is  not  a  steo. 

What  do  you  do  when  you  get  your  car  ready  for  a  long  trip?  You  go 
through  several  steps,  don't  you?  You  are  trying  to  make  sure  that  your 
car  will  be  in  safeworkmg  condition.  If  you  were  to  write  down  the  thin«^5 
you  wanted  to  do  to  make  sure  notliing  was  forgotten,  wouldn't  you  include 
"Check  the  brakes"  on  your  list?  Of  course!  Unless  you  do  include  this 
step,  the  job  of  getting  the  car  ready  would  not  be  completed,  would  it? 
Your  failure  to  ready  your  car  in  this  respect  might  prove  to  be  danger- 
ous and  even  fatal. 

When  identifying  or  writing  the  steps  necessary  to  follow  in  completing  a 
job  or  operation,  you  might  remind  yourself  that  steps  teU  you  to  do 
something.    They  usually  begin  with  a  command  like  "check, "  "taki"^' 
"put,"  "hit,"  etc.  '  ' 

Keeping  these  points  in  mind,  return  to  frame  6  and  make  the  correct 
response. 


(from  Frame  7)  g 
YOUR  ANSWER:    Number  1  is  a  key  point. 

Number  1  reads,  "check  the  lights. "  It  is  ILsted  under  STEPS,  so  let's 
test  to  see  if  it  is  a  step.    Does  it  begin  witl>  a  command?  Yes,  it  tells 
you  to  check  the  lights,.    When  you  complete  the  action  of  checking  the 
lights,  willyou  have  furthered  the  task  of  getting  the  bus  ready?  Certain- 
ly, so  it  passes  the  test  for  a  step. 

Let's  try  an  exorcise  to  help  you  recognize  steps.    We  all  go  through  a 
ritual  at  bedtime  of  putting  the  house  in  order  for  the  night.  This,  then, 
we  wUl  call  our  OPERATION.  What  are  some  of  the  things  you  do  in  order 
to  complete  t)us  operation  ?   Your  list  may  look  like  this: 

1.  Put  out  the  cat. 

2.  Lock  the  doors. 

3.  Turn  out  all  the  lights. 

4.  Raise  the  berlroom  window. 

Your  list  could  vary  somewhat,  but  it  should  be  similar.    It  is  a  list  of 
things  to  do.  Each  item  begins  with  a  command— "Put,  "  "Lock, "  "Turn, " 
and  "Raise. "    Each  one  is  a  STEP  toward  completing  the  operation  of 
putting  the  house  in  order. 

Put  each  part  of  the  job  breakdown  to  the  proper  test  before  making 
another  selection.  You  may  even  want  to  read  the  explanation  again.  Re- 
turn now  to  frame  7. 


^37 


(from  Frame  1) 


6 


YOUR  ANSWER:  When  the  instructor  goes  through  these  steps,  we  would 
say  that  he  is  making  lesson  plans. 

Correct!  All  six  of  these  steps  must  be  followed  before  the  instructor 
ever  meets  with  his  class  to  begin  a  lesson.  Each  is  very  important,  so 
we  will  discuss  each  one  briefly  before  v/e  actually  begin  to  study  the 
"Four-Step  Method. " 

Mr.  Brigbt's  trip  will  be  much  easier  to  take  because  he  is  making  care- 
ful plans.  Let's  see  how  he  carries  out  each  step  and  compare  his  task 
with  the  job  you  have  ahead. 

The  first  step  is  to  break  down  the  job.  As  an  instructor,  this  means  that 
you  first  divide  the  course  into  lessons.  You  then  divide  the  lesson  into 
steps  and  key  points.  A  step  is  a  significant  action  which  advances  the 
job  or  operation  toward  completion.  The  word  to  remember  here  is 
ACTION.    Let's  look  at  an  example: 

If  you  were  breaking  down  the  job  of  a  batter  on  a  baseball  team, 
what  would  be  the  first  step?  What  action  must  he  complete 
first?  He  would  choose  a  bat,  wouldn't  he?  This  is  a  significant 
action  which  advances  the  job,  isn't  it? 


GO  ON  TO  THE  NEXT  PAGE. 


^38 


(frame  6  continued) 


Now  let's  see  how  Mr.  Bright  is  coming  with  his  breakdown.  The  first 
job  he  has  chosen  to  break  down  is  "Getting  the  bus  ready  for  the  trip. " 
Below  is  a  list  of  things.  Which  one  is  NOT  a  step? 


Check  the  tires 

Check  the  brakes 

Examine  the  engine 

Spark  plugs  should  not  be 
touched  while  the  motor 
is  runnii^ 


FRAME  NO. 
2 
4 
8 

12 


JOB:  Getting  ready  for  the  trip     OPERATION:  Getting  the  bus  ready 


STEPS 


KEY  POINTS 


1.  Check  the  tires 

2.  Check  the  brakes 

3.  Examine  the  engine 

4.  Spark  plugs  should  not  be 
touched  while  motor  is 
running 


ERIC 


^39 


(from  Frame  12) 


7 


YOUR  ANSWER:    The  following  would  be  a  good  key  point  for  the  step, 

"Insert  the  pencil  into  the  sharpener'':    The  pencil 
should  be  inserted  as  far  as  it  will  go  without  breaking. 

Very  good!  Distinguishing  between  steps  and  key  points  is  not  easy,  but 
you  are  doing  some  good  thinking!  Now  look  at  the  exercise  below.  A 
step  and  two  key  points  are  listed  on  a  job  breakdown  sheet,  but  they  are 
not  listed  correctly.   Examine  the  exercise  carefully: 


JOB:  OPERATION:  Disassembling  air  cleaner 


STEPS 


KEY  POINTS 


1.   Clamps  at  the  botton  of  the 
air  cleaner  must  be  loosened. 


a. 


Remove  the  air  cleaner  from  the 
car. 

If  you  have  the  oil  bath  type,  you 
should  now  pour  away  the  dirty 
oil. 


GO  ON  TO  THE  NEXT  PAGE. 


(frame  7  continued) 


How  can  you  tell  which  sentences  are  steps  an  '  key  points  ? 

First  of  all,  ask  yourself,  "Whai:  is  the  OPER  ant  to  break 

down  into  steps?''    You  look  and  find  that  ii  ^luoling  an  air 

cleaner. "  You  can  then  find  the  sentence  that  is  .  ...  oy  asking  yourself 
the  first  thing  you  must  do  to  disassemble  the  air  cleaner.  Of  course, 
you  remove  the  air  cleaner  from  the  car.  This  STEP  has  been  listed  as 
part  "a,"  under  KEY  POINTS.  In  your  mind,  erase  this  sentence  and  list 
it  as  part  'U. "  under  STEPS.  Now  find  the  key  points  for  this  step  by 
asking,  ''What  is  the  BEST  WAY  to  remove  the  air  cleaner?"  Part  "1" 
listed  under  STEPS  answers  this  question,  doesn't  it?  Of  course  you 
must  loosen  the  clamps  at  the  bottom  of  the  air  cleaner  so  you  can  re- 
move it!  Mentally  erase  this  sentence  and  put  it  as  part  "a. "  under  KEY 
POINTS.  Is  there  another  sentence  that  tells  you  the  best  way  to  remove 
the  air  cleaner?  Certainly,  part  "b. "  under  KEY  POINTS  tells  you  some- 
thing else  important  to  remember  in  removing  the  air  cleaner.  It,  too, 
is  a  KEY  POINT,  and  it  is  listed  correctly! 

Let's  see  how  Mr.  Bright  is  rooming  with  his  breakdown  of  the  job,  "Getting 
the  bus  ready.  "  Examine  each  part  carefully  and  decide  if  Mr.  Bright  has 
identified  steps  and  key  points  correctly: 


STEPS  KEY  POINTS 

1.   Check  the  lights  a.  One  person  should  work  switch  while 

another  observes  lights. 


b.  If  light  is  out,  it  is  best  to  go  ahead 
and  replace  bulb. 


Which  of  the  following  is  the  best  analysis  of  this  part  of  Mr.  Bright' s 
job  breakdown? 

FRAME  NO. 
Number  "1.  "  is  a  key  point  5 
Parts  "a"  and  "b"  are  steps  9 


This  part  of  Mr.  Bright's  job 
breakdown  is  correct 


13 


ERiC  3C1 


(from  Frame  6) 


YOUR  ANSWER:   "Examine  the  engine"  is  not  a  step. 

Steps  tell  you  something  you  must  do  to  complete  a  job  or  operation.  What 
are  you  told  to  do  to  the  engine?  Examine  it!  Will  "Exami:  e  the  engine" 
help  you  to  make  sure  that  the  bus  is  ready  for  a  trip?  Of  course,  assum  - 
ing  that  you  know  what  you  should  look  for. 

Let's  look  at  some  other  steps.  Suppose  you  want  to  break  down  the  job 
of  using  a  ruler  to  measure  a  piece  of  paper.  What  might  some  of  the 
steps  be?  Look  at  these  possible  steps  below  and  decide  which  one  is 
NOT  a  step. 


1.  Turn  the  ruler  so  that  the  lowest  number  is  on  your 
left  and  the  highest,  on  your  right. 

2.  Turn  the  paper  so  that  one  edge  is  facing  you. 

3.  The  paper  should  be  lying  on  a  perfectly  flat  surface. 

4.  Place  the  ruler  on  the  paper. 

All  of  the  sentences  above  except  one  tells  you  to  do  something.  They  are 
the  steps.  One  sentence  suggests  something  that  will  make  the  step  easier 
to  do.  It  is  not  a  step.  Which  sentence  is  this?  You  have  probably  dis- 
covered by  now  that  it  is  sentence  #3.  All  the  other  sentences  begin  with 
a  command  (another  clue)  such  as  "turn"  and  "place." 

Using  what  you  have  learned  from  this  example,  return  to  frame  6  and 
make  the  correct  response. 


Er|c  3C^ 


(from  Frame  7) 

YOUR  ANSWER:   Parts  "a"  and  "b"  are  steps. 


9 


To  refresh  your  memory,  let  me  list  "a"  and  "b"  again  for  you. 

a.  Someone  to  work  the  light  switch         you  observe  would 
be  the  best  approach. 

b.  K  light  bulb  is  out,  it  is  best  to  go  ahead  and  replace  it 


Keeping  in  mind  that  the  operation  is  "Getting  the  bus  ready, "  ask  your- 
self if  part  "a"  helps  to  further  this  operation.  It  doesn't  even  make 
sense,  does  it?  There  is  something  that  is  not  made  clear  by  this  state- 
ment. It  couldn't  stand  by  itself  as  a  step.  Just  to  make  sure,  check  to 
see  if  it  begins  with  a  command.  No,  it  begins  with  the  pronoun,  "Some- 
one. "  It  must  be  a  key  point,  then.  Put  part  "b"  to  the  same  test.  I 
think  that  you  will  have  the  same  results. 

Suppose  you  were  trying  to  teach  a  child  to  put  his  shoes  on.  The  first 
step  would  be,  "Put  the  right  shoe  on  the  right  foot.  "  To  adults,  this 
would  be  easy;  we  know  our  left  from  our  right  and  know  which  shoe  is 
for  the  left  foot  and  which  for  the  right.  A  child,  however,  would  need 
some  KEY  POINTS  to  help  him  do  the  step  right.  Can  you  think  of  a  key 
point  that  will  help  him?  If  the  child  is  right-handed,  one  key  point  might 
be: 


a.  Your  right  foot  is  on  the  same  side  as  the  hand  you  hold  your 
pencil  with. 

b.  The  right  shoe  curves  the  same  way  that  your  right  foot  does. 


Both  of  these  give  information  that  helps  to  carry  out  the  step.  They  are 
"keys"  to  making  the  step  work. 

Return  now  to  frame  7  and  see  if  you  can  answer  the  question  correctly. 


303 


(from  Frame  1) 


10 


YOUR  ANSWER:  When  the  instructor  goes  through  these  steps,  we  would 

Say  that  he  is  getting  his  classroom  ready  for  the 
trainees. 

This  is  only  part  of  the  instructor's  task  before  he  begins  instruction.  It 
is  true  that  aids  and  materials  that  are  going  to  be  used  to  introduce  a 
lesson  should  be  on  display  attractively,  OR  in  the  case  of  a  skill  lesson, 
the  topis  and  equipment  -i^onid        made  available  and  the  work  area 
arranged  as  it  will  be  v  .  .e  actually  gets  a  job.   What  will  you 

teach  first?  What  specifically  do  you  want  the  trainee  to  be  able  to  do  at 
the  end  of  a  lesson?  How  long  do  you  expect  the  lesson  to  last?  What 
aids,  tools,  and  equipment  do  you  expect  to  need  to  teach  this  lesson? 
Which  teaching  methods  do  you  think  you  should  use  to  get  the  instruction 
over  to  the  trainee  best?  All  of  these  questions  should  be  answered  satis- 
factorily ON  PAPER  before  the  class  b^ins. 

There  is  a  better  answer  for  this  question.  Return  to  frame  i  and  select 
this  response. 


3C4 


(from  Frame  12) 


11 


YOUR  ANSWER:    The  (o\\oMtig,  would  be  a  good  key  point  for  the  step, 

"Inst  I't  the  pencil  into  the  sharpener":  Turn  the  crank 
on  t     i>ight  Side  of  the  sharpener. 

Stop  and  think  a  moment-  Key  points  give  you  information  to  help  you  do 
a  step.  C)oeb  'Turn  the  ^r^^Uk  on  the  right  side  of  the  sharpener"  tell  you 
anything  that  will  help  y^U  insert  the  pencil  correctly,  safely,  efficiently, 
or  accUi'ately?  As  a  rf^^ttei^  of  fact,  how  could  you  classify  "Turn  the 
crank,..."?  Isn't  that  next  thing  you  do  after  inserting  the  pencil? 
Isn't  it  an  action?  Doe^^^t  it  begi  i  with  a  command?  It  fits  all  the  tests 
for  a  step^  doesn't  it? 

To  help  you  Understand  l^^y  Doints,  let's  try  another  exercise.  Taking  the 
step  "Turn  the  crank  of)-  tn^  right  side  of  the  sharpener"  think  of  some 
key  poiJ^ts  that  might  be  ^secl  nere.  Keep  in  mind  that  key  points  are  the 
KEY  to  tioing  the  step  c(?^f ectly,  safely,  efficiently,  or  accurately.  Which 
one  of  the  following  wou^^  NOT  make  a  good  key  point  for  this  step? 


a.  The  crank  ^l^oiild  be  turned  clockwise. 

b.  The  pencil  ^ho^ld  be  held  firmly  but  not  pushed. 

c.  Withdraw  tl^^  pencil  slowly. 

d.  Turning  th^  c^a-nk  too  fast  may  result  in  a  broken 
lead. " 


One  of  the  choices  abov^  is  a  step.  Rather  than  telling  you  how  a  step  can 
best  be  Performed,  it  t^Us  yo"  the  next  action  to  take  in  order  to  com- 
plete tn^  job  "Sharpenin-g  tH^  pencil. "  You  probably  already  realize  that 
part  "c"  is  the  step.  ^-H  the  rest  tell  you  how  you  can  best  perform  the 
step,  "Turn  the  crank. .  - I^eturn  to  frame  12  now  and  make  the  correct 
respond®. 


GC5 


(from  Frame  6) 


12 


YOUR  ANSWER:   "Spark  plugs  should  not  be  touched  while  the  motor  is 

running''  is  not  a  step. 

Excellent!  You  examined  each  choice  after  reading  the  explanation  care- 
fully and  came  to  the  conclusion  that  this  sentence  does  not  tell  you  to  do 
something.   It  is  actually  warning  you  not  to  do  something,  isn't  it? 

This  kind  of  sentence  in  a  job  breakdown  is  a  KEY  POINT.  Steps  tell  you 
what  to  do  in  order  to  complete  a  job.  KEY  POINTS  give  you  pointers  that 
help  you  do  the  step  correctly,  safely,  efficiently,  or  accurately.  Each 
step  may  have  several  key  points.  Let's  take  another  step  and  decide 
upon  the  key  points  for  it.  The  step  is,  "Check  to  see  if  the  oil  is  low.  " 
You  ask  yourself,  "What  do  I  need  to  know  that  will  help  me  check  the  oil?" 

Here  is  a  list  of  key  points  you  might  include. 


a.  Dip  stick  must  be  pulled  completely  out,  wiped,  re- 
placed in  holder,  and  pulled  out  again  to  read. 

b.  Indicator  of  amount  of  oil  is  on  the  end  of  the  stick. 

c.  Oil  need  not  be  added  unless  indicator  is  at  or  below 
the  "ADD"  mark. 


Safety  is  always  a  key  point. 


GO  ON  TO  THE  NEXT  PAGE 


3C6 


(frame  12  continued) 


Now  let's  see  how  well  you  understand  key  points.  Suppose  you  were  do- 
ing a  breakdown  on  sharpening  a  pencil.  The  first  step  would  be,  ''Insert 
the  pencil  into  the  sharpener.''  Which  of  the  following  would  be  a  good 
key  point  for  this  step?  Remember  a  key  point  tells  you  the  best  way  to 
do  a  step. 


FRAME  NO. 


The  pencil  should  be  inserted  as  far  as 
it  will  go  without  breaking. 


7 


Turn  the  crank  on  the  right  side  of  the 
sharpener. 


11 


Withdraw  the  pencil  from  the  sharpener. 


14 


JOB 


OPERATION:  Sharpening  a  pencil 


STEPS 


KEY  POINTS 


1.    Insert  the  pencil  into 
the  sharpener. 


3C7 


(from  Frame  7) 
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YOUR  ANSWER:    This  part  of  Mr.  Bright's  job  breakdown  is  correct. 

Excellent!  Now  that  you  have  learned  how  to  break  down  your  course  into 
lessons  and  your  lessons  into  steps,  you  are  ready  to  learn  the  next  phase 
of  planning--setting  the  goals  for  each  lesson.  Your  reaction  to 
be,  "But  I  already  have  my  goal;  I'm  going  to  teach  my  trainees  how  tc 
.?ld  (oi  whatev^er  your  trade  may  be),  "  This  is  true  but  how  do  you  know 
that  ^ch  lesson  will  contribute  to  this  goal  unless  you  have  individual 
goals  for  each  lesson.  Having  a  goal  for  each  lesson  gives  your  instruc  - 
tion  direction  and  provides  the  trainees  with  the  opportunity  to  experience 
success  at  short  intervals  throughout  the  course. 

You  may  be  asking  yourself,  ''Just  what  is  a  goal  in  relation  to  teaching?" 
There  are  several  words  that  can  be  used  for  the  term  ''goaL  Whether 
you  say  aim,  goal,  objective  or  purpose,  they  all  mean  essentially  the 
same- -something  toward  which  effort  is  directed.  In  other  words,  now 
that  you  know  what  you're  going  to  teach,  you  must  decade  what  you  wish 
the  trainees  to  be  able  to  do^  what  he  will  know,  and  what  his  attitude 
should  be  after  you  have  taught  him. 

Let's  see  how  Mr.  Bright  is  doing.  He  has  divided  his  trip  into  tours. 
What  must  he  do  now? 


FRAME  NO, 


breaJk  the  trip  down 


15 


decide  upon  objectives 


17 


decide  what  he  wants  his  trainees 
to  know  and  understand 


20 


3C8 


(from  Frame  12) 


14 


YOUR  ANSWER:  The  best  key  pohu  for  the  step  '^tnseit  the  pencil  into  the 
sharpener'^  is    Withdraw  the  pencil  from  the  sharpener." 

Remember,  a  KEY  POINT  tells  you  the  u  .sl  way      do  a  step.    The  best 
wa':      ipF.prf  a  pencil  into  the  sharpener  (the  step)  would  NOT  be  to  with- 
draw the  pencil  from  the  shari>ener,  would  it?    Of  course  not!  Actually, 
what  you  have  chosen  as  a  key  point  is  a  STEP!   It  tells  what  you  Do  after 
you  insert  the  pencil,  not  the  BEST  WAY  to  insert  the  pencil. 

Go  sack  to  frame  12  and  find  the  answer  which  tells  you  the  BEST  WAY  to 
insert  the  pemcil  into  the  sharpener.  This  will  be  the  KEY  POiNT  for  this 
step. 


(fromi  Frame  13)  15 

YOJJE  ANSWER:    After  Mr.  Bright  has  divided  his  trip  into  tours,  he 

must  break  down  the  trip. 

We'M  better  review  what  is  involved  in  breaking  down  the  course.  When 
you.  start  to  teach,  you  have  one  main  subject- -carpentry,  or  the  like. 
Youi  cannot  teach  all  you  want  your  trainees  to  learn  about  carpentry  in 
one}  session.  It  takes  weeks,  even  months.  It  is  necessary  to  divide  your 
subject  into  lessons.  You  would  make  the  simplest  topic  the  subject  of 
youir  first  lesson.  This  lesson,  then,  you  would  break  down  into  steps  and 
key  goints.    All  of  this  is  called  breaking  the  course  or  lesson  down. 

Have  you  ever  heard  someone  say  the  Rio  Grande  River?  What  he  is  act- 
ually saying  is  the  Grand  River  River !  Actually,  what  this  answer  says 
is  Qiat  after  Mr.  Bright  breaks  down  his  trip,  he  will  break  down  his  trip! 
DiviJiing  the  trip  into  tours  is  a  part  of  Mr.  Bright' s  whole  breakdown  of 
the  ciDurse. 

Don'!  let  wording  fool  you.  .  Consider  the  meaning  of  each  answer  before 
you  make  your  choice.  I  am  sure  you  can  return  to  frame  13  and  make 
the  c  orrect  response  now. 


o 

ERIC 


(from  Frame  22) 


16 


YOUR  ANSWER:  An  instructor  needs  to  make  a  timetable  so  that  he  will 

be  sure  to  finish  the  course  on  schedule. 

You  are  correct!  Like  Mr.  Bright,  you  have  a  limited  time  to  finish  your 
course.    In  order  to  give  the  trainee  the  things  he  needs  to  be  a  success- 
ful tradesman,  you  have  to  cover  many  topics.    Unless  you  make  a  time- 
table, you  can  easily  spend  more  time  on  some  topics  than  necessary; 
when  you  become  pushed  for  time  toward  the  end  of  the  course,  you  will 
tend  to  try  to  cram  your  trainees  with  all  that  you  have  not  taught. 

Do  not  get  the  idea  that  a  timetable  should  be  a  rigid  schedule  to  be  fol- 
lowed religiously.  You  may  discover  when  you  meet  with  your  class  that 
their  needs  are  not  the  same  as  you  had  anticipated.  Some  lessons  may 
take  less  time;  some,  more.  You  must  remember,  too,  when  making 
your  timetable,  that  therewill  be  necessary  delays.  Give  yourself  enough 
leeway  in  planning  your  timetable  to  take  care  of  slow  learners,  reviews, 
and  repetition  of  instruction. 

What  is  the  most  important  characteristic  of  a  good  timetable? 


FRAME  NO. 


A  good  timetable  tells  you  when  you 
need  to  stop,  review,  repeat  instruc- 
tion or  try  a  different  method . 


19 


A  good  timetable  holds  the  students 
strictly  to  its  schedule. 


24 


A  good  timetable  must  be  flexible. 


27 


^10 


(from  Frame  13) 


17 


YOUR  ANSWER:  After  dividing  his  course  into  tours  (units),  he  must  de- 
cide upon  his  objectives. 

Excellent!  Objectives  tell  just  what  you  want  a  trainee  to  achieve  with  a 
unit  of  work.  They  should  tell  you  exactly  what  the  trainee  will  be  able 
to  do  at  the  end  of  a  lesson.  Here  are  two  objectives  for  a  lesson  on  the 
simple  tools  of  carpentry: 

1.  The  trainee  will  identify  each  tool  and  demonstrate 
one  use  for  each. 

2.  The  trainee  will  understand  the  use  of  carpentry 
tools. 

The  first  objective  tells  what  a  trainee  must  do  to  show  that  he  has  mas- 
tered the  lesson.  It  would  be  even  better  if  the  objective  told  how  many 
tools  the  trainee  must  identify  and  use. 

The  second  objective  isn't  very  good,  is  it?  How  will  the  instructor  know 
that  the  trainee  ''understands"?  What  good  is  "understanding"  il  the 
trainee  cannot  use  the  tools?  When  you  prepare  objectives,  avoid  words 
like  "understand"  and  "appreciate. "  Understanding  and  appreciation  are 
hard  to  measure! 

Here  are  some  more  objectives: 


Lesson  Title 


Servicing  Oil  Bath  Carburetor  Air 
Cleaners 

Introduction  to  the  Volt-Ohm-Milli- 
ammeter 


Objective 

Trainee  will  be  able  to  clean  and  re- 
place an  oil  bath  air  cleaner  in  10 
minutes. 

Trainee  will  be  able  to  identify  the  6 
major  parts  of  the  VOM  and  tell  the 
function  of  each. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  17  continued) 


Notice  that  these  objectives  not  only  say  that  the  trainee  will  be  able  to 
do.  They  also  state  some  standards  of  performance:  in  ten  minutes;  the 
six  major  parts.  ' 

Remember,  your  training  objectives  should  always  be  stated  in  terms  of 
what  vour  trainee  will  be  able  to  do  and  how  well  he  will  be  able  to  do  it. 

Which  of  the  following  is  the  best  objective  for  Mr.  Bright' s  tour  of  Mc- 
Keeley  Park? 


FRAME  NO. 


Trainees  will  gain  a  total  picture 
of  the  facilities  offered  at  the  park 
and  will  learn  at  least  ten  varieties 
of  plant  life 


18 


Trainees  will  be  able  to  list  3  va- 
rieties of  recreation  and  describe 
in  no  more  than  50  words  the  facili 
ties  offered  for  each 


22 


Trainees  will  be  able  to  use  the 
material  they  gather  to  complete 
their  projects  on  McKeeley  Park 


23 


(from  Frame  IV) 


18 


YOUR  ANSWER:    The  fcllowing  objective  for  Mr.  Bright's  tour  of  Mc- 

Keeley  Park  is  the  best: 

The  trainees  will  gain  a  total  picture  of  the  facili- 
ties offered  at  the  Park  and  will  learn  ten  varieties 
of  plant  life. 

Remember,  you  use  your  objectives  as  goals.  They  must  be  stated  clear- 
ly enough  that  you  will  be  absolutely  sure  when  your  trainees  have  reached 
the  goal.  Your  trainees  will  expect  you  to  be  fair  with  them;  they  want 
ypu  to  tell  them  what  they  must  do  to  be  successful  learners.  Does  this 
goal  tell  you  or  the  trainee  anything?  What  is  a  "total  picture"  of  the  fa- 
cilities? How  will  you  know  when  this  "total  picture"  is  gained?  What 
will  the  trainees  need  to  do  to  demonstrate  that  they  have  "learned"  ten 
varieties  of  plant  life? 

It  Is  easy  to  say  in  very  general  terms  what  your  goal  is,  but  it  takes  a 
little  more  thought  to  state  ex^fctly  what  the  trainee  will  be  able  to  do  to 
show  that  he  reached  your  goal. 

With  these  things  in  mind,  return  to  frame  17  and  select  the  correct  answer. 


(from  Frame  16)  19 

YOUH  ANSWER:    A  good  timetable  tells  you  when  you  need  to  stop,  re- 
view, repeat  instruction,  or  try  a  different  method. 

Your  trainees'  progress— not  a  timetable — tells  you  tHe^e  things.  Time- 
tables are  guides.  They  cannot  dictate  the  needs  of  your  trainees.  They 
should  be  planned  carefully  enough  that  they  provide  for  stops,  reviews, 
repetitions  of  instruction,  or  a  variation  of  approach  ^wdXhoiit  lthrowing 
your  time  schedule  completely' off  base. 

When  you  meet  with  your  trainees,  you  may  want  to  change  your  timetable 
to  meet  their  needs.  Time  is  important,  but  you  cannot  allow  it  to  com- 
pletely dominate  each  lesson.  You  cannot  decide  ahead  of  time  where 
your  trainees  will  have  trouble;  each  is  an  individual  with  individual  learn- 
ing problems.  You  may  know  where  your  trainees  are  likely  to  have 
trouble.  This  is  the  point  in  the  timetable  to  allow  ample  time  for  ironing 
out  their  difficulties. 

There  is  an  answer  which  best  describes  the  most  important  characteris- 
tic of  a  good  timetable.  Return,  now  to  frame  16  and  select  that  response  • 


313 


(from  Frame  13) 


20 


YOUR  ANSWER:  After  Mr.  Bright  has  divided  his  trip  into  tours,  he  must 

decide  what  he  wants  his  trainees  to  know  and  under- 
stand. 

To  "know"  or  to  "understand"  are  poor  words  to  use  to  describe  the  in- 
tended results  of  any  training.  It  is  easy  to  generalize  about  your  goals, 
but  an  effort  must  be  made  to  state  them  in  terms  of  what  the  student  will 
be  doing  to  show  that  he  "knows.  " 

With  this  in  mind,  return  to  frame  13  and  make  the  correct  selection. 


(from  Frame  22)  21 

YOUR  ANSWER.    An  instructor  needs  to  make  a  tinietable  so  that  he  will 

spend  no  more  time  on  one  let^on  than  another. 

Think  a  moment.  Do  you  think  it  would  taJce  the  same  amount  of  time  to 
teach  someone  how  to  hit  a  nail  with  a  hammer  as  it  would  to  teach  him 
how  to  construct  a  hip  roof?  You  would  not  spend  a  week  teaching  him  to 
hit  the  nail  just  because  it  will  take  that  long  to  teach  him  to  construct  tne 
hip  roof,  would  you? 

Timetables  are  necessary  to  keep  from  spending  too  much  time  on  a 
short,  easy  lesson  or  too  little  time  on  a  long,  involved  lesson.  Their 
overall  function  is  to  make  sure  that  the  trainee  is  not  left  with  only  a  part 
of  the  training  that  he  needs  at  the  end  of  the  course. 

You  are  ready  to  return  now  to  frame  22  and  make  the  correct  response. 
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^rom  Frame  17) 


22 


YOUR  ANSWER:    The  following  objective  for  Mr.  Bright' s  tour  of  Mc- 

Keeley  Park  is  the  best: 


Yes,  of  the  three  objectives  you  were  given,  this  is  the  only  one  that  tells 
you  and  the  trainee  exactly  what  will  be  considered  successful  perfor  - 
mance  for  this  lesson. 

Let's  see  how  far  we  have  come  in  planning  to  teach.  We  have  broken  our 
subject  matter  down  into  lessons,  and  our  lessons  into  steps  and  key 
points.  We  have  stated  a  precise  objective  for  a  lesson.  We,  then,  kn  >v 
what  we  are  going  to  teach  and  exactly  what  we  want  the  trainee  to  get 
from  the  lesson.  We  have  divided  the  course  in  such  a  manner  that  we 
start  with  the  most  familiar,  easiest  subject  for  the  trainee  to  learn  and 
end  our  course  with  the  most  difficult  lesson  involving  subject  matter  that 
is  unfamiliar  to  the  trainee.  We  v/ant  to  make  sure  that  we  spend  enough 
time  on  each  subject  and  still  finish  the  course  on  schedule.  This  is  the 
point  in  our  planning  when  we  need  to  make  a  timetable.  A  timetable  is  a 
schedule  which  shows  where  the  instructor  hopes  to  be  in  a  course  by  a 
particular  date. 


The  trainees  will  be  able  to  list  3  varieties  of 
recreation  found  here  and  describe  in  no  more 
than  50  words  the  facilities  offered  for  each. 


CONTINUE  TO  THE  NEXT  PAGE 
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(frame  22  continued) 


Timetables  are  necessary  for  trips,  but  why  does  an  instructor  need  to 
make  one? 

FRAME  NO, 

So  that  he  will  be  sure  to  finish  the 
course  on  schedule. 

So  that  he  will  spend  no  more  time  ^ 
on  one  lesson  than  another. 

So  that  the  trainee  can  see  his  pro- 
gress in  comparison  to  his  class-  25 
mates. 


ERIC 
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(from  Frame  17) 


23 


YOUR  ANSWER:    The  following  objective  for  Mr.  ^right's  tour  of  Mc- 

Keeley  Park  is  the  best: 

The  trainees  will  be  able  to  use  the  material  he 
gathers  to  complete  his  project  on  McKeeley  Park. 

Compare  your  objectives  to  the  goal  post  on  the  football  field-  Rules  are 
made  to  tell  the  football  player  exactly  what  the  requirements  are  to  make 
a  touchdown.   Would  this  be  a  good  rule? 

The  football  player  must  use  the  football  to  make  a  touchdown. 

This  wouldn't  tell  the  player  or  the  referee  what  was  required  to  make  a 
touchdown.  The  player  would  be  at  the  mercy  of  the  referee's  decision 
even  though  he  thought  he  had  done  what  he  considered  necessary  to  make 
a  touchdown.  Look  again  at  the  objective  you  have  chosen.  Doesn't  it 
have  the  same  weaknesses  that  the  football  rule  has?  It  does  not  give  the 
the  trainees  or  the  instructor  the  line  of  direction  for  the  lesson  that  good 
objectives  give.  Trainees  could  interpret  this  objective  one  of  a  thousand 
ways  and  go  off  on  all  kinds  of  tangents  to  try  to  reach' it.  Then  you,  as 
their  instructor,  would  have  the  difficult  task  of  deciding  if  the  trainee 
had  actually  reached  the  goal  you  had  set. 

You  may  re-read  the  material  in  frame  17  if  you  feel  it  necessary  before 
making  another  response. 


(from  Frame  16)  24 

YOUR  ANSWER:  A  good  timetable  holds  the  trainees  strictly  to  its  sche- 
dule. 

It  would  be  simple  to  make  a  timetable  for  a  class  of  robots.  You  know 
that  they  are  all  alike,  and  all  you  have  to  do  is  to  push  a  button  to  make 
them  respond  the  way  you  want.  All  you  would  have  to  figure  into  your 
timetable  is  the  amount  of  time  necessary  to  push  the  right  button!  Each 
trainee  reacts  in  his  own  particular  manner  to  learning.  What  appeals  to 
some  may  be  boring  and  difficult  for  others.  You  can  estimate  the  time 
for  each  lesson,  but  you  must  leave  room  for  change  if  change  is  neces- 
sary. 

Now  you  are  ready  to  return  to  frame  16  and  make  the  correct  response . 
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(from  Frame  22) 


25 


YOUR  ANSWER:    An  instructor  needs  to  make  a  timetable  so  that  the 

trainee  can  see  his  progress  in  comparison  to  his  class- 
mates . 

Timetables  are  not  designed  to  clock  the  trainee^ s  progress.  They  tell 
you,  the  instructor,  how  quickly  you  should  move  through  the  course,  and 
they  help  the  trainee  to  pace  himself  so  that  he  can  keep  up  with  the  rest 
of  the  class. 

People  learn  at  different  speeds.  One  trainee  will  grasp  a  manual  skill 
lesson  quickly  because  he  is  good  with  his  hands.  The  same  trainee  may 
move  slowly  through  a  related  information  Jpsson  because  he  lacks  con- 
centration ability.  For  that  reason,  it  is  not  wise  to  chart  a  trainee's 
progress  for  view  of  the  entire  class. 

There  is  a  uci,«.c^r  answer  to  this  question.   Return  to  frame  22  and  select 
the  correct  response. 


(from  Frame  31)  26 

YOUR  ANSWER:  You  can  make  sure  that  tools,  equipment,  supplies,  and 

materials  will  be  on  hand  when  you  need  them  by  having 
a  trainee  in  charge  of  them. 

How  will  the  trainee  know  what  equipment,  etc. ,  to  have  on  hand  for  a 
particular  skill?  You  are  the  only  one  who  knows  exactly  what  you  are 
going  to  teach  and  how  you  are  going  to  teach  it.  Only  you  can  be  the 
judge  of  the  tools  and  so  on  that  will  be  required  to  teach  a  skill  of  your 
trade.  We  are  not  saying  that  you  should  not  give  responsibility  to  your 
trainees;  after  you  have  decided  which  tools,  equipment,  supplies,  and 
materials  you  need,  you  may  have  one  or  several  trainees  in  charge  of 
making  sure  that  these  things  are  available  when  they  are  needed. 

There  is  an  answer  which  better  responds  to  the  question.  Return  now  to 
frame  31  and  select  that  answer. 


S18 


(from  Frame  16) 


27 


YOUR  ANSWER:   A  good  timetable  must  be  flexible. 


Good!  Remembering  that  you  are  in  the  planning  stages  of  instruction, 
you  will  want  your  timetable  to  allow  room  for  change  should  you  see  the 
need  when  you  begin  to  instruct.  It  may  be  that  the  trainee  will  grasp 
easily  the  very  topic  on  which  you  planned  to  spend  the  most  time.  Spend- 
ing extra  time  on  a  topic  already  learned  just  because  the  timetable  de- 
mands it  would  be  like  burning  a  cake  just  because  the  recipe  said  you 
should  cook  it  10  minutes  longer  than  was  actually  necessary. 

Now  that  you  have  broken  down  the  lesson,  chosen  objectives,  and  made 
a  timetable,  you  are  ready  for  the  next  planning  step- -selecting  aids  and 
materials.  We  will  devote  more  time  to  this  subject  a  little  later.  Right 
now,  the  important  point  to  remember  is  that  you  make  a  list  of  ALL 
available  teaching  aids  and  materials  on  the  topic  that  you  are  planning  to 
teach.  Teaching  aids  and  materials  include  textbooks,  manuals,  reference 
works,  workbooks  and  study  guides,  programmed  lessons,  display  aids, 
projected  aids,  three -dimension aids,  audio  aids,  and  assignment  sheets  . 

By  this  point,  you  are  probably  asking  yourself  why  you  should  list  ALL 
aids  and  materials  on  this  subject.  You  will  not  want  to  use  them  all,  but 
you  do  want  to  use  the  best  of  those  available.  Before  you  actually  teach 
the  lesson,  you  will  need  to  preview  each  aid  and  material.  Having  a  list 
in  advance  will  save  you  from  thumbing  wildly  through  materials  the  day 
that  you  need  them.  It's  like  having  a  list  when  you  go  shopping;  you  save 
about  half  the  time  because  you  know  what  you're  looking  for. 


CONTINUE  TO  THE  NEXT  PAGE. 
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(frame  27  continued) 


What  is  the  first  step  you  take  in  planning  to  use  aids  and  materials? 


FRAME  NQ 


Preview  all  aids  and  materials  that 
might  be  used. 

Make  a  list  of  all  aids  and  materials 
that  xnight  be  used. 

List  only  aids  and  materials  that  you 
are  sure  you  can  use. 


(from  Frame  27) 


YOUR  ANSWER:  The  first  step  you  take  in  planning  to  use  aids  and  ma- 
terials is  to  preview  all  aids  and  materials  that  might 
be  used. 

Previewing  aids  and  materials  certainly  is  a  very  important  part  of  plan- 
ning to  use  them.  The  first  step  you  take,  however,  makes  this  step  eas- 
ier. There  may  be  dozens  of  aids  and  materials  that  you  might  possibly 
wish  to  preview.  Tying  colored  strings  on  your  fingers  to  remind  you  of 
each  might  become  awkward,  and  you  would  probably  run  out  of  colors. 
Instead,  you  make  a  simple  list  that  you  can  use  to  refresh  your  memory 
and  to  check  off  those  that  you  find  unsuitable. 

Return  to  frame  27  and  think  before  you  make  your  next  answer  response. 


(from  Frame  31)  29 

YOUR  ANSWER:  You  can  make  sure  that  tools,  equipment,  supplies,  and 

materials  will  be  on  hand  when  you  need  them  by  keep- 
ing all  of  them  on  hand  in  the  classroom. 

It  would  be  physically  impossible  to  keep  all  the  equipment,  tools,  ma- 
terials and  supplies  for  a  whole  course  on  hand  in  the  classroom  at  all 
times.  Your  room  would  become  a  storage  area  instead  of  a  learning 
area.  The  equipment,  and  so  on,  that  you  need  for  one  particular  lesson 
should  be  on  hand  in  the  classroom  when  you  need  it,  but  how  can  you  be 
sure  that  you  will  remember  all  pieces  of  equipment  on  the  day  that  you 
need  them? 

The  answer  to  this  question  is  your  clue  to  the  correct  response.  Return 
to  frame  31  and  find  that  response. 
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(from  Frame  35) 


YOUR  ANSWER:  The  method  that  we  have  discussed  which  is  completely 

dominated  by  the  instructor  is  demonstration. 

Sometimes  this  is  true,  but  it  is  not  a  hard-and-fast  rule.  It  is  best  to 
allow  a  trainee  who  has  a  good  understanding  of  the  skill  to  carry  out  the 
demonstration.  A  class  is  much  more  attentive  when  one  of  its  peers  is 
part  of  the  teaching  situation.  You,  as  the  instructor,  add  variety  to  the 
class  activities  to  involve  as  many  of  your  trainees  in  the  teaching  activ- 
ity as  possible.  Because  the  trainees  speak  each  other's  "language," 
they  may  be  able  to  get  the  idea  across  better  than  you.  You  enrich  the 
learning  of  the  trainee  who  teaches,  too,  for  there  is  no  better  way  to 
learn  than  to  try  to  teach  what  you  know  to  someone  else.  There  is  some- 
thing about  putting  knowledge  into  your  own  words  and  actions  that  makes 
it  uniquely  yours. 

You  are  on  the  right  track.  With  this  hint  you  should  be  able  to  return  to 
frame  35  and  select  the  correct  response.  Look  for  the  method  which 
involves  only  the  instructor  in  the  teaching  situation. 


(fron   Frame  27) 


31 


YOUF  ANSWER:  The  first  step  you  take  in  planning  to  use  aids  and  ma- 
terials is  to  make  a  list  of  all  ?Ads  and  materials  that 
might  be  used. 

Yes  !  This  is  your  shopping  list,  and  when  you  go  to  preview  aids  and 
materials  you  will  know  exactly  what  you  are  looking  for-  You  will  be 
assured  of  having  the  most  complete  selection  of  aids  and  materials  on 
the  topic,  too. 

In  teaching  a  skill,  another  list  is  necessary  in  your  planning.  You  should 
make  a  careful  list  that  includes  all  the  equipment,  materials^  supplies, 
and  tc  Is  necessary  to  perform  the  skill.  With  this  list  in  hand  it  will  be 
easy  to  make  sure  that  you  and  the  trainee  will  have  within  reach  every- 
thing you  need  to  perform  the  skill.  You  will  not  have  to  fumble  and 
search  during  the  class  period  for  the  things  you  need. 

How  can  you  be  sure  that  tools,  equipment,  materials,  and  supplies  will 
be  on  hand  when  you  need  them? 

FRAME  NO. 
Have  a  trainee  in  charge  of  them.  26 

Keep  all  of  the  equipment,  materials, 

tools,  and  supplies  on  hand  in  the  29 

classroom. 

Make  a  check  list  of  equipment,  etc,  35 


(from  Frame  35) 


YOUR  ANSWER:  The  method  that  we  have  discussed  which  is  completely 

dominated  by  the  instructor  is  role  playing. 

This  is  the  one  method  of  the  five  we  have  discussed  that  is  anythin?^  ex- 
cept instructor  centered.  Role  playing  consists  of  having  trainees  act  out 
a  part.  This  play  may  be  written  ahead  of  time  by  a  committee  of  trainees 
or  may  be  spontaneous.  All  involved  in  this  method  learn.  The  trainees 
acting  out  the  parts  "become"  the  people  they  are  pretending  to  be.  Their 
understanding  of  the  situation  is  increased  because  they  actually  think 
from  the  pomt  of  view  of  their  characters.  Because  they  are  made  the 
center  of  attention,  they  wiU  not  easily  forget  what  :hey  have  learned. 
The  trainees  who  watch,see  the  informaiion  in  a  different  light.  The  dull 
pages  of  printed  material  become  interesting  and  vivid  because  the  train- 
ees see  the  facts  come  to  life.  The  beheading  of  Marie  Antoinette  doesn't 
mean  much  to  us  today.  Most  of  us  probably  don't  even  remember  when 
she  lived  or  wny  she  was  guillotined.  If  we  had  actually  seen  the  blade 
drop  to  her  neck,  however,  the  incident  would  have  been  enpraved  on  our 
memory. 

Anytime  trainees  are  involved  in  teaching,  the  class  will  be  more  atten- 
tive. A  method  such  as  this  one  leads  logically  into  the  group  discussion 
method,  too. 

As  you  can  see,  this  method  can  involve  a  number  of  trainees  and  can 
lead  to  a  method  in  which  all  trainees  can  participate.  If  you  need  to  re- 
read the  material  on  frame  35  before  making  another  response 


t24 


(from  Frame  27) 


33 


YOUR  ANSWER:  The  first  step  you  take  in  planning  to  use  aids  and  ma- 
terials is  to  list  only  those  that  yoa  are  sure  you  can 
use* 

If  it  were  possible  to  do  this,  it  would  be  fine.  There  will  be  new  aids 
and  materials  relating  to  your  topic  that  you  should  have  on  your  list. 
Even  aids  and  materials  that  you  do  not  think  you  will  use  might  be  added 
to  your  list.  At  this  point  in  your  planning,  anything  that  deals  with  your 
subject  should  appear  on  your  list.  The  weeding  out  of  ''undesirables'' 
takes  place  when  you  preview.  In  this  way  you  can  weigh  the  value  of 
your  aids  and  materials  against  each  other  and  come  out  with  the  very 
best  selection  available. 

Return  now  to  frame  27  and  make  the  correct  response. 


(from  Frame  39)  34 

YOUR  ANSWER:    Mr.  Bright  should  plan  to  use  group  discussion  and  di- 
rected activity. 

These  methods  might  be  very  effective  for  teaching  this  lesson,  but  can 
you  be  sure  that  they  would  be?  What  do  ycu  base  your  choice  upon? 
How  can  you  limit  this  lesson  to  these  two  methods?  Isn't  there  some 
information  lacking  that  would  help  you  make  this  choice.  Of  course, 
there  is!  You  are  not  told  what  Mr.  Bright  wants  his  trainees  to  learn 
about  McKeeley  Park.  Only  he  knows  what  the  objectives  for  his  lesson 
are,  and,  therefore,  only  he  is  qualified  to  choose  the  best  methods  for 
reaching  these  goals. 

Attention  to  the  underlined  cues  in  the  original  frame  will  help  you  in 
making  the  correct  response.   You  may  return  now  to  frame  39. 
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(iTom  Frame  31) 


35 


YOUR  ANSWER:   You  can  be  sure  that  tools,  equipment,  supplies,  and 

materials  will  be  on  hand  when  you  need  them  by  mak- 
ing a  check  list  for  each  lesson. 

Good!  This  is  the  mark  of  a  well-organized  instructor.  Trainees  recog- 
nize this  quality  in  their  instructors,  and  it  gives  them  a  sense  of  con- 
fidence. 

Your  next  planning  strategy  is  to  select  the  raethcxis  of  instruction  that 
will  be  best  for  this  particular  lesson.  The  five  main  methods  are  demon- 
stration, role  playing,  group  discussion,  directed  activity,  and  lecture  . 
Demonstration  consists  of  a  display  accompanied  by  a  complete  descrip- 
tion of  the  process  involved — a  kind  of  "show  and  telL"  This  method  is 
usually  instructor-centered,  but  may  involve  a  trainee  who  shows  mas- 
tery of  the  skill.  Role  playing  is  a  learning  situation  in  which  the  trainee 
acts  out  a  given  set  of  circumstances.  This  method  is  successful  be- 
cause it  draws  the  trainees  into  the  study.  It  causes  those  who  are  act- 
ually involved  in  the  acting  to  "live"  the  experience.  It  keeps  the  interest 
of  those  who  observe  the  performance  because  they  are  eager  to  see  what 
their  classmates  will  do.  This  method  may  be  used  effectively  in  teach- 
ing information  lessons.  Group  discussion  is  a  method  in  which  thought - 
provoking  questions  are  asked  in  large  or  small  groups  and  discussed 
freely  until  some  conclusion  is  drawn.  The  discussion  may  be  led  by  the 
instructor  or  by  an  advanced  trainee  within  each  of  several  groups.  This 
method  gives  the  trainees  an  opportunity  to  participate  in  the  learning 
situation;  in  small  groups,  it  helps  to  draw  timid  trainees  into  the  con- 
versation. Directed  activity  is  instruction  by  which  the  trainee  is  put  on 
his  own  with  a  given  Task  (such  as  a  work  book  or  project),  but  receives 
guidance  from  the  instructor.  This  method  gives  the  instructor  the  op- 
portunity to  work  with  individuals  and  to  see  where  possible  weaknesses 
lie.  Lecture  is  the  teaching  method  in  which  the  instructor  c^elivers  a 
speech  or  discourse  on  the  lesson.  This  method  is  useful  in  reviewing  or 
summarizing  a  lesson  on  related  information. 

Which  of  the  methods  we  have  discussed  above  is  always  dominated  by  the 
instructor? 


FRAME  NO. 


demonstration 


30 


role  playing 


32 


group  discussion 


36 


directed  activity 


37 


lecture 


39 
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(from  Frame  35) 


36 


YOUR  ANSWER:  The  method  that  ^^'e  have  discussed  ^vhich  is  completely 

dominated  by  the  instrucior  is  discussion- 

The  very  name  of  this  method  should  tell  ycu  ir.ai  it  is  not  instructor 
dominated.  Group  discussions  should  invoive  as  ^viarrv-  of  the  trainees  as 
possible  and  may  be  led  by  the  instructor  or  by  a  trainee.  Breaking  the 
class  into  several  small  groups  allows  a  student  irom  each  g:roup  to  lead 
the  discussion;  trainees  who  would  not  normally  participate  in  large  class 
discussions  are  given  an  opportunity  to  speak. 

Group  discussions  involve  everyone  if  they  are  handled  correctly.  You 
must,  therefore,  return  to  frame  35  and  look  for  a  better  response  to  the 
question. 


(from  Frame  35) 


37 


YOUR  ANSWER:  The  method  that  we  have  discussed  which  is  always  dom- 
inated by  the  instructor  is  directed  activity. 

Both  the  trainee  and  the  instructor  dominate  this  situation.  The  trainee 
is  involved  in  teaching  himself  by  means  of  workbooks,  assignment  sheets, 
or  projects.  The  instructor,  then,  has  a  chance  to  watch  the  trainee's 
progress  and  help  him  if  he  becomes  confused.  This  method  allows  the 
instructor  to  work  with  individuals  who  need  added  instruction  and  lets 
the  quicker  trainees  go  on  at  their  own  pace. 

As  you  can  see,  the  individual  trainee  and  the  instructor  share  the  teach- 
ing task  in  the  execution  of  this  method.  There  is,  then,  a  method  which 
is  completely  instructor -centered  that  you  must  find.  Return,  now,  to 
frame  35  and  select  that  method. 


(from  Frame  42) 


38 


YOUR  ANSWER:  The  most  important  point  for  Mr,  Bright  to  remember 

in  completing  this  phase  of  his  planning  is  to  arrange 
the  area  the  way  the  trainees  must  use  it  in  performing 
the  job. 

Good!  A  doctor,  regardless  of  his  knowledge  of  surgery,  could  do  little 
good  without  the  proper  surgical  tools  and  a  patient.  His  work  area  must 
be  properly  arranged,  too,  so  that  everything  he  needs  will  be  right  at 
his  fingertips.  He  cannot  afford  to  run  wildly  around  the  operating  room 
looking  for  a  clamp  while  his  patient  bleeds  to  death!  Proper  arrange- 
ment of  the  work  area  may  not  be  a  matter  of  life  or  death  in  performance 
of  your  skill,  but  teaching  vour  trainees  the  proper,  most  efficient  method 
of  performance  is  necessary.  It  will  be  too  late  to  try  to  teach  them 
proper  arrangement  of  their  work  area  after  the  course  is  half  way  to 
completion.  They  w^U  haye  already  learned  correctly  or  incorrectly 
from  observation  since  the  first  day  of  class. 

NoW;  just  a  few  words  about  preparing  to  use  teaching  aids.  It  is  just  as 
important  to  prepare  for  the  use  of  aids  and  materials  as  it  is  to  prepare 
to  teach.  At  the  beginning  of  your  planning,  you  broke  your  course  into 
lessons  and  your  lessons  into  steps.  These  steps  represent  the  points 
that  you  plan  to  teach.  They  will  serve  as  a  guide  to  you  in  selecting 
teaching  aids  and  materials.  No  aid  or  material  should  be  chosen  without 
deciding  which  teaching  point  you  wish  this  aid  or  material  to  help  leach. 
Remember,  you  can  use  a  variety  of  materials  and  aids  to  help  teach  one 
step;  no  one  aid  or  material  should  attempt  to  teach  all  of  a  lesson  or 
even  all  of  a  step!  Teaching  aids  and  materials  are  things  that  help  the 
instructor  do  his  job  better,  not  things  which  replace  him. 


CONTINUE  TO  THE  NEXT  PAGE 
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(frame  38  continued) 


Mr.  Bright' s  first  lesson  is  on  McKeeley  Park.  If  his  first  step  is  ''Give 
an  overview  of  the  park's  recreational  facilities, ''  what  should  his  re- 
action be  to  a  color  movie  he  has  just  found  entitled,  "A  Summer  at  Mc- 
Keeley Park"? 

FRAME  NO. 

He  should  plan  to  use  it  to 
teach  this  step,  for  it  would 
give  a  good  overview  for  the 
study. 


He  should  not  plan  to  use  this 
film  to  teach  this  step. 

He  should  list  the  film  for 
consideration. 
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(from  Frame  35) 


39 


YOUR  ANSWER:    The  method  that  we  have  discussed  which  is  always 

doxriinated  by  the  instructor  is  the  lecture  method. 

Correct!  In  the  other  methods,  there  is  room  for  trainee  participation 
and  activity  if  you  so  desire,  but  the  entire  teaching  situation  is  centered 
around  the  instructor  when  he  uses  the  lecture  method. 

Now  that  you  know  what  the  methods  of  instruction  are,  your  next  concern 
is  how  to  use  them.  The  first  cue  is  to  use  a  variety  of  methods  to  teach 
one  lesson.  We  human  beings  do  not  function  well  on  a  diet  of  nothing  but 
starches.  In  order  to  grow  properly,  we  must  have  meats,  starches, 
vegetables,  and  fruits.  There  are  times  when  our  body  needs  more  pro- 
tein for  growth;  v^hen  we  are  active  we  need  the  starches  for  energy.  Be- 
cause we  do  not  know  which  our  body  needs  the  most  on  certain  days,  we 
eat  a  balanced  diet.  Because  you,  as  the  instructor,  do  not  know  which 
method  will  meet  the  needs  of  every  trainee  and  because  each  trainee  has 
different  needs,  you  must  plan  to  use  several  methods  to  teach  a  lesson. 
The  second  cue  is  never  to  overuse  one  method  in  your  teaching.  Suppose 
you  enjoyed  strawberry  shortcake.  How  long  do  you  think  it  would  take 
you  to  become  sick  of  the  sight  of  strawberry  shortcake?  If  you  like  lec- 
tures and  decided  to  use  at  least  one  for  every  lesson,  how  long  do  you 
think  it  would  take  your  trainees  before  they  said  to  themselves,  "OH, 
NO!  Not  another  sermon!"  and  changed  stations  on  their  mental  radios? 
The  following  statistics  are  a  cue  to  choosing  methods  and  aids  and  ma- 
terials : 

We  retain: 

10%  of  what  we  read 

20%  of  what  we  hear 

30%  of  what  we  see 

50%  of  what  we  see 
and  hear 

GO  ON  TO  THE  NEXT  PAGE 


ERIC 


(frame  39  continued) 


When  we  are  combining  methods,  we  should  keep  these  statistics  in  mind 
to  make  sure  that  we  present  the  lesson  in  the  manner  most  meaningfu? 
to  the  trainee. 

Mr.  Bright  is  planning  the  methods  he  will  use  in  teaching  the  lesson  on 
McKeeley  Park.  Which  of  the  following  courses  of  action  should  he  take? 


FRAME  NO. 


Plan  to  use  group  discussion 
and  directed  activity. 

Plan  to  use  several  methods. 

Plan  to  teach  by  demonstra- 
tion, for  the  trainee  will  have 
50%  retention. 


34 
42 

43 


ERIC 


(from  Frame  38) 


40 


YOUR  ANSWER:    Mr.  Bright  should  plan  to  use  the  movie  entitled  "A 

summer  at  McKeeley  Park"  for  it  would  give  a  good 
overview  for  the  study. 

Keep  in  mind  that  the  step  is,  "Give  an  overview  of  the  park's  recrea- 
tional facilities."  By  saying  that  he  should  plan  to  use  the  movie,  you 
are  taking  for  granted  that  the  film  will  have  something  to  do  with  the 
recreational  facilities  offered  at  the  park.  Does  the  title  of  the  film  tell 
you  this?  For  all  you  know,  the  film  may  be  designed  to  interest  garden- 
ing enthusiasts  in  the  varieties  of  flowers  found  in  the  park  during  the 
summer.  It  may  have  nothing  at  all  to  do  with  the  recreational  facilities 
offered. 

This  film  may  or  may  not  be  of  value.  There  is  another  step  you  must 
take  before  you  can  decide  definitely  to  use  the  film. 

Return  to  frame  38  and  make  the  correct  response. 


(from  Frame  38)  »1 

YOUR  ANSWER:    Mr.  Bright  should  not  plan  to  use  the  film  A  Summer 

at  McKeeley  Park"  to  teach  this  step. 

On  the  face  of  tl^e  situation,  this  would  probably  be  a  logical  answer.  The 
step  is  "Give  an  overview  of  the  park's  recreational  facilities,  "  and  the 
title  of  the  film  sounds  like  it  might  be  a  general  look  at  the  park  as  a 
whole.   Since  you  want  to  make  sure  that  the  aids  or  materials  used  help 
teach  the  step  for  which  you  are  planning,  you  might  assume  that  the 
whole  film  may  take  up  too  much  time  and  give  too  little  information  on 
your  topic.    The  saying,  "Never  judge  a  book  by  its  cover"  applies  here. 
The  title  of  the  movie  tells  you  only  one  thing  for  certain- -that  the  movie 
is  about  McKeeley  Park  in  the  summertime!  It  might  deal  with  plants  and 
animals  found  in  the  park;  it  might  be  a  survey  of  the  lodgings  and  living 
facilities  offered  at  the  park;  it  might  well  emphasize  the  forms  of  rec- 
reation found  in  the  summer  at  the  park. 

How  will  you  know  if  Mr.  Bright  should  plan  to  use  the  film?  Your  answer 
to  this  question  will  help  you  choose  the  correct  response.  Return  now  to 
frame  38. 


G33 


(from  Frame  39) 


YOUR  ANSWER:   He  should  plan  to  use  several  methods. 

Good!  No  one  method  is  appropriate  to  teach  a  lesson.  Variety  is  the 
key  to  chosing  methods  of  presentation.  Now  we  come  to  the  last  phase 
of  your  planning:  ARRANGING  THE  WORK  AREA.  Here  we  have  a  case 
of  "last  but  not  least.  "    This  is  a  very  important  phase. 

You  must  plan  a  work  area  that  is  as  much  like  the  work  area  of  a  real 
job  as  possible.    Your  trainees  will  stand  a  much  better  chance  of  learn- 
ing to  perform  skills  correctly  if  the  learning  situation  is  as  much  like 
real  life"  as  you  can  make  it.  After  all,  you  wouldn't  try  to  teach  some- 
one to  play  baseball  on  a  football  field,  would  you? 

Of  course,  it  goes  without  saying  that  you  will  have  the  work  area  as 
clean  and  orderly  as  possible,  and  you  will  plan  to  have  your  trainees 
keep  it  that  way.  The  important  thing  to  remember  in  planning  your  work 
area,  however,  is  this:  No  matter  what  your  trade,  when  your  trainees 
become  employees,  they  will  perform  better  on  the  job  if  they  have  learn- 
ed their  skills  in  a  setting  which  is  similar  to  the  job. 

Mr.  Bright  is  getting  his  bus  ready  for  his  trainees.  The  bus  will  be  their 
work  area  during  the  tour.  What  is  the  most  important  point  for  him  to 
remember  in  this  phase  of  his  planning? 

FRAME  NO. 

Arrange  the  area  the  way  the 
trainees  must  use  it  in  per-  38 
forming  the  job. 


Make  the  area  clean  and  order- 
ly as  a  good  example  to  the  44 
trainees. 

Wait  until  he  meets  the  trainees 

to  decide  arrangement  of  the  46 

area. 


ERIC 
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(from  Frame  39) 


✓ 


43 


YOUR  ANSWER:   Mr.  Bright  should  plan  to  teach  by  demonstration,  for 

the  trainee  will  have  50%  retention. 

The  first  cue  given  on  the  previous  frame  tells  you  that  it  is  necessary  to 
use  a  variety  of  methods  to  teach  one  lesson.  Perhaps  this  point  was  not 
stressed  enough  for  you.  You  are  thinking,  "Mr.  Bright  will  be  showing 
the  park  to  his  passengers  (trainees).  He  will  be  telling  them  about  the 
park.  This  is  what  constitutes  the  demonstration  method. There  are 
two  points  that  you  have  not  considered.  First  of  all,  you  do  not  know 
Mr.  Bright's  objectives.  His  objective  may  be,  "The  trainee  will  be  able 
to  write  a  short  paragraph  describing  the  history  of  McKeeley  Park  from 
its  foundation  in  1948  to  the  present. "  Mr.  Bright  couldnH  demonstrate 
the  history,  could  he?  Second,  even  if  the  demonstration  method  were 
appropriate  to  the  objectives,  you  cannot  be  sure  that  every  trainee  will 
be  reached  by  this  method.  Jack,  for  instance,  gets  long  lectures  at  home 
constantly.  All  his  life  has  seemed  to  be  one  long  demonstration.  He  has 
remedied  this  irritation  by  throwing  up  a  blank  wall  to  long,  involved 
demonstrations.  He  enjoys  expressing  himself — hearing  himself  talk. 
What  do  you  do  in  order  to  reach  the  Jacks?  You  use  methods  which  call 
for  trainee  participation  in  which  he  ca,n  play  a  part.  The  needs  of  each 
of  your  trainees  must  be  considered  before  you  decide  upon  the  methods 
of  instruction  that  you  will  use. 

Considering  these  things,  return  to  frame  39  and  make  the  correct  re- 
sponse. 


(from  Frame  42)  44 

YOUR  ANSWER:  The  most  important  point  for  Mr.  Bright  to  remember 

in  completing  this  phase  of  his  planning  is  to  make  the 
area  clean  and  orderly  as  a  good  example  to  the  trainees. 

This  is  important  and  should  be  carried  through  as  much  as  possible. 
The  key  words  in  the  question,  hov/ever,  are  the  words  ''most  important. '' 
Could  an  auto  mechanic  perform  his  job  properly  in  a  doctor's  office? 
Would  the  well -organized  equipment  of  a  laboratory  technician  be  any 
help  to  a  brick  layer?  Could  a  barber  use  the  equipment  and  surround- 
ings in  a  welding  shop  to  give  a  good  shave  and  haircut?  Of  course  not! 
None  of  these  situations  provide  the  proper  equipment  or  surroundings 
which  these  tradesmen  need  to  perform  their  jobs  correctly  and  efficiently. 

With  this  reminder,  you  should  be  able  to  return  to  frame  42  and  make 
the  correct  response. 


335 


(from  Frame  38) 


YOUR  ANSWER:  Mr.  Bright  should  list  the  film  for  consideration. 


Correct!  He  knows  what  he  wishes  the  movie  to  teach,  but  he  does  not 
know  if  the  movie  will  help  teach  this  step.  It  may  contain  too  much  in- 
formation for  his  purposes,  or  not  enough.  It  may  have  nothing  at  all  to 
do  with  the  teaching  point.  Because  he  knows  that  it  deals  with  his  gen- 
eral subject--McKeeley  Park--in  some  manner  he  must  list  it  for  con- 
sideration. 

The  next  question  is,  "How  does  he  go  about  approving  the  film  for  use?'' 
Some  aids  and  materials  are  accompanied  by  reviews  from  the  publishers 
that  give  good  summaries  of  the  contents.  These  will  be  helpful  to  you  in 
making  your  decision.  Most  important,  however,  is  your  own  preview. 
"The  proof  of  the  pudding  is  in  the  eating!"  You  can  only  determine  the 
merits  of  the  aids  and  materials  you  have  listed  by  looking  carefully  at 
each  one.  As  you  preview  you  can  remove  the  culls  from  your  list.  Any 
aid  or  material  REGARDLESS  OP  HOW  INTERESTING  must  be  removed 
from  your  list  if  it  does  not  meet  the  needs  of  your  lesson  OR  if  it  is  not 
on  your  trainees'  level  of  understanding. 

Once  you  have  selected  the  aids  and  materials  that  you  will  use,  you  must 
rehearse  their  use.  Why?  You  must  plan  ahead  of  time  what  you  wish 
the  trainees  to  learn  from  the  aid  or  material  so  that  you  can  tell  them 
what  to  look  for.  You  must  make  sure  vou  know  how  to  set  up  the  equip  - 
ment  if  you  are  using  projected  aids,  complicated  models,  or  the  like,  so 
that  there  won't  be  an  awkward  pause  or  delay  on  the  day  of  the  presen- 
tation while  you  get  ready.  Time  is  important,  so  you  must  know  how 
long  your  presentation     the  aid  or  material  will  take. 


GO  ON  TO  THE  NEXT  PAGE. 
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(frame  45  continued) 


After  listing  possible  aids  and  materials,  what  steps  do  you  take  to  insure 
that  the  trainee  gets  the  most  from  an  aid  or  material? 


FRAME  NO 


Preview  each  aid  or  material. 
Rehearse  the  use  of  aids  and  48 
materials. 

Preview  audio-visual  aids. 
Rehearse  setting  up  equipment. 

Choose  the  most  eye -appealing 
aids  and  materials.  gg 
If  an  aid  or  material  is  of  vital 
interest,  use  it. 


(from  Frame  42) 


YOUR  ANSWER:  The  most  important  point  for  Mr.  Bright  to  remember 

in  completing  this  phase  of  his  planning  is  to  wait  until 
he  meets  the  trainees  to  decide  the  arrangement  of  the 
area. 

There  are  many  areas  of  planning  that  will  involve  meeting  the  trainees 
before  their  precise  needs  can  be  determined  and  met.  This  is  not  one  of 
them,  however.  You  and  Mr.  Bright  are  the  instructors.  You  and  only 
you  know  what  is  needed  in  order  to  perform  the  skill  you  v^^ill  teach.  The 
trainee's  first  impression  of  the  work  area  will  be  important.  Every 
piece  of  equipment  and  every  tool  should  be  laid  out  in  the  order  in  which 
he  will  be  expected  to  use  it.  He  will  learn  by  observation  and  experience, 
then,  how  he  should  arrange  his  own  tools  and  equipment  when  he  is  out 
on  his  own. 

If  necessary,  look  again  briefly  at  the  information  on  frame  42  before 
making  another  answer  choice. 


(from  Frame  52)  47 

YOUR  ANSWER:   The  correct  response  is  ''Number  one  (1)  is  a  key  point 

instead  of  a  step,  and  part  "a"  is  a  step. 

Very  good!  You  have  demonstrated  that  you  understand  the  difference  be- 
tween steps  and  key  poiilts  in  a  job  breakdown.  Now  you  are  ready  to  go 
on  to  the  next  question.    Turn  to  frame  55,  please. 
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(from  Frame  45) 


YOUR  ANSWER:  After  listing  possible  aids  and  materials,  you  must  pre- 
view each  aid  or  material  and  rehearse  the  use  of  each. 

Excellent!  You  are  an  instructor.  Every  part  of  your  planning  is  direct- 
ed toward  teaching  the  student.  Anything  that  does  not  help  you  to  com  - 
plete  this  task  to  the  satisfaction  of  your  objectives  must  be  avoided. 
Screening  your  aids  and  materials  in  this  manner  will  help  to  insure  that 
you  do  not  waste  your  teaching  time  and  your  trainees'  learning  time  with 
anything  unrelated  to  the  lesson  at  hand.  It  will  also  assure  that  the 
trainees  will  be  properly  prepared  for  the  aid  or  material  and  that  the 
proper  time  for  their  presentation  is  allowed. 

Let's  summarize  briet^^  the  important  points  in  planning  to  use  teaching 
aids  and  materials: 


1.  Refer  to  your  lesson  plans,  checking  the  steps  in  your  break- 
down.   Examine  the  objectives  you  have  chosen  for  this  lesson. 

2.  Make  a  list  of  all  possible  aids  and  materials  that  might  be 
used. 

3.  Preview  each  aid  and  material  that  might  be  used. 

a.  Select  from  this  preview  only  those  which  pertain  to 
the  lesson  being  taught. 

b.  Make  sure  that  the  aids  and  materials  that  you  select 
are  neither  too  elementary  nor  too  advanced  for  your 
trainees. 

4.  Rehearse  the  use  of  each  aid  and  material  that  you  select. 

a.  List  the  points  that  you  wish  the  student  to  learn  from 
the  aid  or  material. 

b.  Time  your  presentation  of  the  aid  or  material. 

c.  Familiarize  yourself  with  any  equipment  that  might  be 
used. 


Turn  to  frame  50  and  we  will  look  quickly  at  your  job  of  planning  to  teach. 


o  339 

EKLC 


(from  Frame  52) 


49 


YOUR  ANSWER:  The  correct  response  is  "Parts  'a'  and  'b*  are  steps  in- 
stead of  key  points. 

You  are  partially  correct.  Let's  examine  your  answer  carefully.  To  re- 
fresh your  memory,  the  key  points  listed  are: 


a.  Check  the  tires  on  the  bus. 

b.  Treads  should  be  checked  for  wear,  for  cracks 
in  the  wall,  iand  for  cuts  and  slashes. 


There  is  a  logical  order  in  which  an  operation  can  be  accomplished.  When 
you  list  this  order  of  things  to  do,  you  are  listing  steps.  The  operation  is 
''Getting  the  Bus  Ready. "  Does  either  "a"  or  "b''  tell  you  one  thing  to  do 
toward  getting  the  bus  ready?  Of  course— check  the  tires !  This,  then, 
is  a  step.  Now,  is  "b*'  also  a  step?  Does  it  tell  you  something  else  to  do 
to  the  bus  besides  check  the  tires ?  No!  What  does do  then?  It  tells 
you  one  point  to  remember  when  checking  the  tires,  doesn't  it?  Is  "b"  a 
step  or  a  key  point?  it  is  a  key  point  because  it  gives  information  that 
will  help  you  do  the  step,  "Check  the  tires  " 

Remember,  if  it  tells  you  what  to  do,  it  is  a  step;  if  it  is  a  safety  precau- 
tion or  tells  you  something  you  should  know  to  be  able  to  do  the  step,  it  is 
a  Key  Point. 

Return,  now,  to  frame  52  and  make  another  choice. 
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(from  Frame  48) 


50 


1. 


3. 


learning  situation.    These  are  the  steps  that  make  a  firm  foundation: 

BreaJ;  your  course  topic  (welding,  barbering,  carpentry  auto 
mechanics,  etc.)  down  into  iPQQnno  „^  ,  ^c-i-iJciiLiy,  d,uto 
and  kev  n^nV=     roT  Wessons  and  your  lessons  into  steps 

ThP  inh  Step-a  significant  ACTION  which  advances 

the  job  or  operation  toward  completion;  Key  point- the  KEY 
to  doing  the  step  correctly,  safeLy,  effi^ie^^a 

2.  Decide  upon  the  aim,  purpose,  or  objective  of  each  lesson 

?o  be  Tbfe  rl''  ^"i^^"^^  the  trainee 

•should  bl  ^  ^^^t  attitude 

^f^n  ^  h""^*^^.^^  ^^^P       P^ce  each  lesson  and  arrive 

at  your  desired  destination  at  the  end  of  the  course. 

^"        ht  hi'^*  H^^l^  possible  teaching  aids  and  materials  that 
mu«^  .l.n  1    .*°,i*f' ^  '^'^  ^t     ^  skill  lesson,  you 

used  fn  nif  equipment,  and  supplies  that  must  be 

used  m  performing  the  skill. ) 

5.  Decide  which  teaching  method  are  best  for  this  lesson.  Re- 
member to  use  a  variety  of  methods  so  that  each  trainee  will 
be  reached  by  your  presentation. 

^'  tZ^lt/n^  work  area  as  the  trainee  will  be  expected  to  use 
It  in  performing  the  actual  job. 

stfuXn°'lit's''LpT  *°  ^'n  ^'^^^  ^"  Four-Step  Method  of  In- 
struction, let  s  see  how  well-prepared  you  are  by  answering  the  followino- 
questions.    Please  turn  to  frame  52  for  the  first  question!  ^^"owing 
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(from  Frame  45) 


51 


YOUR  ANSWER:  After  listing  possible  aids  and  materials,  you  must  pre- 
view audio -visual  aids  and  rehearse  setting  up  the  equip- 
ment. 

This  is  certainly  important,  but  it  is  necessary  to  preview  and  rehearse 
all  aids  and  materials  that  you  wish  to  present  to  your  class,  Suppoge 
that  you  found  a  programmed  lesson  whose  title  suggested  that  it  would  be 
ideal  for  helping  teach  a  particular  lesson.  After  going  through  the  pro- 
gram for  yourself,  you  discovered  that  it  stressed  some  points  which  you 
did  not  want  to  take  up  with  your  trainees  until  later  in  the  course.  Pre- 
viewing saved  you  from  using  material  unsuitable  for  your  lesson  and 
gave  you  time  to  spend  on  an  aid  or  material  that  would  enrich  and  clarify 
your  lesson. 

Again,  suppose  that  you  had  spent  a  great  deal  of  time  developing  some 
transparencies  for  the  overhead  projector.  Since  you  had  made  them 
yourself,  you  knew  that  they  were  perfectly  suited  to  the  lesson.  Unless 
you  planned  your  remarks  carefully  and  timed  your  performance,  leaving 
room  for  questions  and  discussion,  you  might  have  left  your  class  hanging 
in  the  middle  of  a  sentence  at  the  end^of  the  perioa.  Everything  that  you 
had  accomplished  up  to  that  point  would  be  lost.  Your  trainees  like  to 
have  a  feeling  of  accomplishment  at  the  end  of  a  class  period,  too,  and 
they  would  be  left  dangling  from  the  end  of  the  chain  of  thought  you  had 
begun  to  weave. 

Good  teaching  aids  and  materials  completely  lose  their  effectiveness  in 
the  hands  of  instructors  who  will  not  take  the  time  to  preview  and  rehearse 
their  use  before  presentation  in  the  classroom. 

With  this  reminder,  you  are  ready  to  return  to  frame  45  and  make  the 
correct  selection. 


342 


(from  Frame  50) 


52 


Mr.  Bright  is  attempting  to  make  a  job  breakdown  of  the  things  he  must 
do  before  the  tour  begins.  Examine  his  first  step  and  key  points  to  de- 
termine if  he's  on  the  i  ^rht  track: 


JOB:  Preparing  for  the  Tour 

OPERATION:    Getting  Bus  Ready 

STEPS 

KEY  POINTS 

1.  Air  pressure  in  the  tires 

a.  Check  the  tires  on  the  bus. 

should  be  maintained  at 

b.  Treads  should  be  checked 

the  level  indicated  on  the 

for  wear,  for  cracks  in 

tire. 

the  wall,  and  for  cuts  and 

slashes. 

Which  of  the  following  responses  is  correct: 

FRAME  NO. 

Number  1  is  a  key  point 

instead  of  a  step,  and  47 

part  "a"  is  a  step. 

Parts  *V  and  "b"  are 

steps  instead  of  key  49 

points. 

The  steps  and  key  points 

shown  here  are  correct  as  54 

they  are. 
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(from  Frame  45) 


YOUR  ANSWER:    After  listing  possible  aids  and  materials,  you  must 

choose  the  most  eye-appealing  aids  and  materials.  If 
an  aid  or  material  is  of  vital  interest,  use  it. 

We  are  glad  thai  you  recognise  the  importance  of  selecting  aids  and  mate- 
rials that  are  eye-appealing.  They  are  much  more  apt  to  hold  the  atten  - 
tion  of  the  learner  if  they  are  well-arranged  and  laid  out  attractively. 
Aids  and  materials  should  be  of  vital  interest,  too.  Both  of  these  points 
are  of  little  value,  however,  if  the  aid  or  material  is  not  suitable  to  the 
lesson  and  to  the  trainee's  comprehension  level.  Have  you  ever  heard  an 
instructor  say,  "We  are  going  to  see  some  slides  today.  They  have  noth- 
ing to  do  with  what  we  are  studying,  but  they  are  very  interesting.  They 
are  in  color,  and  we  may  not  have  the  opportunity  to  see  them  again. " 
This  instructor  is  abusing  the  purpose  of  the  teaching  aid.  He  is  inter- 
rupting the  logical  learning  process  by  inserting  something  that  has  noth- 
ing at  all  to  do  with  the  lesson- 
Aids  and  materials  should  not  be  used  as  substitutes  for  teaching,  nor 
should  they  be  presented  simply  because  they  happen  to  be  available. 
Aids  and  materials  are  to  a  lesson  as  a  tie  is  to  a  suit.  They  are  not 
necessary,  but  they  help  make  a  good  impression  upon  the  beholder. 

Survey  the  information  on  frame  45  briefly  before  making  your  next  answer 
choice. 
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(from  Frame  52) 


YOUR  ANSWER:     The  correct  response  is,  "The  step  and  key  points 

shown  here  are  correct  as  they  are. 

You  do  not  seem  to  be  able  to  tell  the  difference  between  steps  and  key 
points.  Let's  review  a  little.  Steps  tell  you  what  to  do.  Key  points  give 
you  pointers  that  help  you  do  the  steps.  Safety  must  always  be  a  key 
point. 

All  of  us  have  assembled  a  toy  at  one  time  or  another.  It  is  usually  ac- 
companied by  instructions  that  tell  us  what  goes  where.  Let's  pretend  that 
you  are  writing  the  instructions  for  assembling  a  model  airplane.  You 
must  first  decide  what  you  niust  do  to  put  the  toy  together.  Your  list  may 
^'^ok  like  this: 


This  list  tells  you  what  you  must  do  to  assemble  the  airplane.  They  are, 
therefore,  STEPS.  Look  at  the  first  step,  "Find  the  fuselage,"  Ask 
yourself,  "Wha'  might  help  me  find  the  fuselage?  Its  shape  and  color, 
perhaps.  "  A  key  point  might  then  be,  "The  fuselage  is  the  cigar-shaped 
piece  with  red  and  blue  strips  down  both  sides. "  Might  there  be  a  safety 
point  to  remember  here?  "Be  careful  when  handling  this  piece,  for  it  is 
easy  to  break  and  splinter,  " 

Remember,  steps  tell  you  what  to  do;  key  points  add  information  that 
helps  you  do  the  step.     There  may  be  several  key  points  for  each  step. 

Return  to  frame  52  now  and  study  it  carefully  before  making  another 
choice. 


1. 

2. 
3. 


Find  the  f  us  elapse 

Attach  wings  to  notches  on  fuselage  at  A 
Attach  rudder  to  rear  of  fuselage  at  B 
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(from  Frame  47) 


Which  one  of  the  following  is  the  best  stated  objective  for  Mr.  Bright's 
tour  of  McKeeley  Park? 


FRAME  NO 


The  passengers  will  be  able  to  answer  10 
questions  about  McKeeley  Park, 

The  passengers  will  be  able  to  name  the 
five  points  of  interest  and  describe  the 
main  attraction  of  each  in  100  words  or 
less. 

The  passengers  will  learn  what  they  need 
to  know  to  complete  their  individual  tasks. 


(from  Frame  61)  56 

YOUR  ANSWER:  The  purpose  of  a  timetable  is  to  show  each  student  how 
quickly  he  can  perform  a  skill  as  compared  to  his  class- 
mates. 

You  evidently  do  not  understand  the  purpose  of  a  timetable.  One  thing 
that  you,  as  an  instructor,  must  avoid  is  pressuring  trainees  to  compete 
with  each  other  in  the  speed  with  which  they  learn  either  a  skill  or  infor- 
mation. Some  trainees  learn  at  a  faster  rate  than  others;  some  trainees 
will  be  able  to  do  things  with  their  hands  more  quickly  than  others;  youi 
personality  or  teaching  methods  may  appeal  to  some  trainees,  but  may 
not  be  as  clear  to  others.  For  these  reasons,  you  should  try  not  to  make 
examples  of  trainees  who  are  able  to  perform  more  rapidly  tlian  others. 
Competition  is  good  when  it  is  handled  properly;  you  will  find  that  train- 
ees who  are  encouraged  to  do  better  by  competing  with  other  students 
compete  naturally  without  aid  from  the  instructor. 

Timetables  are  not  charts  of  trainee  progress.  The  instructor  makes 
timetables  for  his  course  before  he  ever  meets  with  his  class.  This  kind 
of  planning  insures  that  the  proper  amount  of  time  is  spent  on  each  lesson 
and  that  the  course  is  completed  on  schedule. 

Now  that  your  memory  has  been  refreshed,  return  to  frame  61  and  think 
through  the  two  remaining  responses  before  maJking  another  answer  choice. 


(from  Frame  55) 


57 


YOUR  ANSWER:  The  best  stated  objective  for  Mr.  Bright^s  tour  of  Mc- 
Keeiey  Park  is,  "The  passengers  will  be  able  to  answer 
10  questions  about  McKeeley  Park.'' 

You  are  on  the  right  track.  You  recogaize  that  the  statement  named  what 
the  passenger  (trainee)  should  be  able  to  do  ^vhon  the  tour  was  completed. 
You  also  note  that  the  quantity  of  tesi  questions  he  is  expected  to  be  able 
to  answer  is  included. 

What,  then,  is  wrong  with  thas  objective?  We  may  be  abie  to  answer  this 
with  another  question.  What  will  these  iO  questions  cover?  There  is  an 
infinite  variety  of  topics  which  could  possibly  be  tested--from  history  to 
wildlife. 

Remember,  lesson  plans  are  built  around  the  effects  of  instruction  upon 
the  trainee.  This  is  why  objectives  must  be  thought  out  and  worded  pre- 
cisely. The  trainee  must  know  exactly  what  is  expected  of  him  so  that  he 
will  have  a  fair  opportunity  to  experience-?  surxess. 

Now  that  your  memory  is  refreshed  a  bit,  you  should  be  able  to  return  to 
frame  55  and  make  the  right  response. 


(from  Frame  62)  58 

YOUR  ANSWER:  When  selecting  the  teaching  method  for  a  lesson,  chjose 

one  method  that  best  suits  the  lesson. 

This  is  a  common  error  with  instructors.  One  method  seems  to  lend  it- 
self best  to  a  lesson,  so  the  instructor  uses  this  method--and  only  this 
method--to  teach  the  whole  lesson.  What  is  the  danger  here?  It  is  the 
same  danger  that  drivers  have  on  a  long  trip.  Doing  the  same  thing  for 
hours  on  end  day  after  day  causes  the  driver  to  become  bored,  sleepy, 
and  careless.  If  he  takes  a  route  that  he  hasn't  traveled  before— perhaps 
a  winding  road  through  the  countryside — the  trip  will  be  more  enjoyable, 
and  he  will  have  a  better  chance  of  arriving  safely. 

The  one  method  that  you  have  chosen,  you  may  argue,  is  a  good  one.  It 
is  perfectly  suited  to  the  lesson.  Good!  Use  it,  but  remember  that  there 
are  other  roads  that  can  get  you  where  you  want  to  go.  There  may  be 
trainees  who  did  not  learn  well  by  the  method  that  you  have  chosen  but 
could  learn  if  their  attention  were  captured  by  a  change  in  teaching  tac- 
tics. Even  you  will  enjoy  your  classes  more  if  you  use  variety  in  teach- 
ing. 

Returjn  to  frame  62  and  choose  the  correct  response. 


34? 


(from  Frame  61) 


59 


YOUR  ANSWER:    The  purpose  of  a  timetable  is  to  help  trainees  and  in- 
structor pace  themselves  in  the  course. 

Good!  It  takes  a  good  instructor  to  recognize  the  importance  of  making  a 
timetable.    Without  a  timetable  it  is  easy  to  spend  too  much  or  too  little 
time  on  a  lesson  and  wind  up  at  the  end  of  the  course  with  material  that 
has  not  been  studied  or  with  time  on  the  hands  of  the  trainees  and  instruc- 
tor. 

Only  you  are  qualified  to  determine  which  lessons  are  of  most  import-^-^ce 
and  should  be  emphasized  most.  Only  you  can  keep  /our  class  on  the 
path  without  straying  to  unimportant  or  unnecessary  subjects.  Time- 
tables help  you  to  stick  to  your  subject  and  to  arrive  dt  your  destination 
on  schedule. 

You  are  now  ready  to  continue  to  the  next  question  on  frame  62. 


(from  Frame  55)  60 

YOUR  ANSWER:  The  best  stated  objective  for  Mr.  fright's  tour  of  Mc- 
Keeley  Park  is,  "The  passengers  will  be  able  to  name 
the  five  points  of  interest  and  describe  the  main  attrac- 
tion of  each  in  100  words  or  less.  "  ^ 

Very  good!  This  objective  tells  exactly  what  Mr.  Brighj^^wishes  his  pas- 
sengers to  be  able  to  do  to  show  their^success  withjhextour. 

You  are  now  ready  to  go  on  to  the  next  question  on  frame  61. 
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(from  Frame  60) 

What  is  the  purpose  of  a  timetable? 


FRAME  NO. 


It  shows  each  trainee  how  quickly  he  can 
perform  a  skill  as  compared  to  his  class-  56 
mates. 

It  helps  trainees  and  instructor  to  pace  gg 
themselves  in  the  course. 

It  gives  an  equal  amount  of  time  to  each 
lesson  to  be  studied. 


(from  Frame  60)  62 
How  should  you  select  the  teaching  method  for  a  lesson? 

FRAME  NO. 

Choose  one  method  that  best  suits  the  gg 
lesson. 

For  teaching  a  skill,  use  demonstration;  gg 
for  related  information,  use  lecture. 

Plan  to  use  several  methods.  67 
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(from  Frame  55) 


63 


YOUR  ANSWER:   The  best  stated  objective  for  Mr.  Bright' s  tour  of  Mc- 

Keeiey  Park  is,  ''The  passengers  will  learn  what  they 
need  to  know  to  complete  their  individual  tasks. " 

This  answer  is  incorrect.  Objectives  should  be  stated  so  that  the  trainee 
knows  exactly  what  is  expected  of  him.  Does  this  objective  tell  you  what 
the  passengers  (trainees)  need  to  know  or  how  you  will  be  sure  that  the 
passengers  (trainees)  have  learned?  Does  this  objective  tell  you  what 
the  passengers  (trainees)  will  be  able  to  do?  This  objective  sounds  good, 
but  it  tells  neither  the  instructor  nor  the  trainee  what  is  expected  of  him. 

Objectives  should  answer  the  quesvions,  "What  must  the  trainee  know? 
What  should  he  be  able  to  do?  How  well  should  he  be  able  to  do  this?'' 
Words  like  learn,  know,  understand,  appreciate,  or  grasp  have  different 
meanings  to  different  people,  and  unless  you  state  fully  how  you  will  know 
when  the  trainee  understands  or  knows,  these  words  should  be  left  out  of 
an  objective. 

Go  back  to  frame  55.  Ask  of  each  of  the  objectives:  ''Does  this  objective 
tell  me  exactly  what  the  trainee  should  be  able  to  do  to  show  me  that  he 
has  learned?'' 


(from  Frame  61)  64 

YOUR  ANSWER:    The  purpose  of  a  timetable  is  to  give  an  equal  amount 

of  time  to  each  lesson  to  be  studied. 

Perhaps  you  are  not  thinking.  Would  it  take  the  same  amount  of  time  to 
teach  a  trainee  how  to  change  the  oil  in  a  car  as  it  would  to  teach  him  how 
to  repair  an  automatic  trails  miss  ion?  Of  course  not!  Would  you,  then, 
spend  the  same  amount  of  time  teaching  each  of  these  skills?  I  certainly 
hope  not! 

It  takes  a  little  more  time  to  decide  which  lessons  need  the  most  time 
than  it  would  to  divide  the  course  into  lessons  of  equal  time  value,  but  a 
good  timetable,  if  it  is  followed,  can  help  the  class  to  progress  smoothly 
and  give  the  trainees  a  feeling  of  accomplishment. 

I  think  that  you  can  return  now  to  frame  61  and  make  the  correct  answer 
choice. 
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(from  Frame  62) 


65 


YOUR  ANSWER:    When  selecting  the  teaching  method  for  a  lesson,  use 

demonstration  for  teaching  a  skill;  use  the  lecture 
method  for  related  information  lessons. 

The  one  point  that  you  should  learn  before  you  go  any  further  is  that  the 
lesson  should  dictate  which  methods  you  use.  The  method  should  not  die-- 
tate  the  lesson.  Certain  lessons  might  be  best  taoght  using  demonstration, 
while  another  lesson  taught  using  demonstration  might  not  be  at  all  effec- 
tive. To  illustrate  my  point,  suppose  you  decided  to  paint  your  living- 
room.  When  you  finished,  you  were  so  pleased  with  the  results  that  you 
decided  to  use  the  same  paint  on  the  outside  of  the  house.  Tmagin-  v  '  :i 
happened  when  it  rained!  Just  as  ONE  paiiit  :?5  n . .  suited  to  all  painting 
jobs,  one  method  is  nut  suited  to  all  skill  lessons  or  all  related  informa- 
tion lessons. 

The  demonstration  method  is  not  limited  to  only  skill  lessons.  It  may  be 
used  to  teach  a  related  information  lesson  as  well.  Neither  demonstration 
nor  lecture  methods  by  themselves  can  do  an  effective  job  of  teaching. 
Remember  what  we  learned  about  the  part  that  our  5  senses  play  in  the 
learning  process.  Anytime  we  can  combine  the  use  of  many  senses  in  the 
learning  process,  the  trainee  retains  more  of  what  he  learns.  Demon- 
stration, which  consists  of  seeing  and  hearing,  would  result  in  50%  re- 
tention. Lecturing,  which  is  only  hearing,  would  result  in  only  20%  re- 
tention. 

Remember  no  one  method  must  always  bo  used  to  teach  one  particular 
subject.  Return  to  frame  62  and  reread  the  choices  before  making  another 
selection. 
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(from  Frame  67) 

66 

What  is  the  most  important  thing  to  remember  about  arraneine  the  work 
area?  ^ 

FRAME  NO. 

Arrange  ttve  u-'-s-t  .sjrea  as,  the  trai.«^^.J: 
will  be  eiJ;;sveciea  lq.  jse  it  when  p«r-  69 
forming  the  job. 

Never  arrange  the  work  area  until  you 
begin  the  lesson.  '^^ 

Arrange  the  wc.  k  area  in  such  a  way 
that  all  trainees  will  be  visible  to  you  73 
at  all  times. 


(from  Frame  62) 


67 


YOUR  ANSWER:    When  selecting  the  teaching  method  for  a  lesson,  plan 

to  use  several  methods. 

Ebcceilent!  You  are  doing  well  to  realize  that  the  most  effective  means 
of  teaching  is  to  use  a  variety  of  methods  so  that  you  will  reach  each 
trainee  and  prevent  boredom. 

Go  on  to  the  next  question,  please,  by  turning  to  frame  66. 


(from  Frame  70)  68 

YOUR  ANSWER:    The  most  important  steps  in  preparing  to  use  aids  and 

materials  are: 


Make  a  list  of  all  possible  aids  and  materials 
that  might  be  used. 

Practice  using  each  aid  or  material. 

Arrange  room  for  best  use  of  aid  or  material. 


Each  of  the  steps  you  have  chosen  are  necessary  in  preparing  to  use  aids 
and  materials,  but  are  they  really  the  most  important  steps?  What  things 
do  you  look  for  in  selecting  aids  and  materials?  Do  you  use  every  aid 
and  material  that  you  list?  How  do  you  narrow  the  list?  How  do  you 
make  sure  that  the  trainee  gets  the  most  from  the  aid  or  material?  The 
steps  you  have  chosen  do  not  answer  these  questions,  do  they?  Although 
they  are  important,  they  miss  the  primary  purpose  of  careful  selection 
of  aids  and  materials. 

Keeping  these  questions  in  mind,  return  to  frame  70  and  select  the  cor- 
rect response. 


(from  Frame  66)  69 

YQUR  ANSWER:  The  most  important  thing  to  remember  about  arranging 

the  work  area  is  to  arrange  it  as  the  trainee  Tail  be  ex- 
pected to  use  it  when  performing  the  job. 

Very  good!  In  order  for  the  trainee  to  be  able  to  apply  what  he  has  learn- 
ed in  his  actual  vocation,  you  must  set  up  his  work  area  as  much  like  the 
actual  job  layout  as  possible. 


You  are  ready  to  go  on  to  the  next  question  now.   Turn  to  frame  70. 
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(from  Frame  69) 


70 


Which  of  the  groups  of  statements  below  names  the  most  important  steps 
in  preparing  to  use  aids  and  materials? 

FRAME  NO. 

Make  a  list  of  all  possible  aids  and 
materials  that  might  be  used. 

Practice  using  each  aid  or  material  68 

Arrange  room  for  best  use  of  aid  or 
material. 


Preview  every  aid  and  material  that 
might  be  used. 

Select  those  that  best  pertain  to  the 

subject  being  taught  and  that  are  on  72 

the  level  of  trainee  understanding. 

List  what  you  wish  the  trainee  to 
learn  from  the  aid  or  material. 


Select  the  most  appealing  aids  and 
materials. 

Practice  the  use  of  each  aid  and  ma- 
terial. 74 

Prepare  the  trainee  for  the  presen- 
tation of  the  aid  or  material. 


^5^ 


(from  Frame  66) 


71 


YOUR  ANSWER:  The  most  important  thing  to  remember  about  arranging 

the  work  area  is  never  to  arrange  it  until  you  begin  the 
lesson. 

Let's  examine  your  answer  to  see  why  it  is  incorrect.  Have  your  trainees 
any  experience  in  the  skill  that  you  plan  to  teach  them?  In  most  cases 
the  answer  will  be  '"no. "  If  they  were  experienced,  they  probably  would 
not  be  in  your  class.  You,  then,  are  the  only  person  who  really  knows 
how  to  set  up  the  work  area  suitably.  You  say,  then,  ti^at  you  could  su- 
pervise the  arrangement  of  the  work  area  after  class  has  begun.  There 
will  be  many  things  to  take  up  instruction  time  Without  using  class  time 
to  arrange  the  work  area.  More  important,  the  trainee's  first  impression 
of  the  area  is  very  important.  Everything  should  be  in  its  place  as  you 
wish  the  trainee  to  use  it.  This  gives  him  a  feeling  of  order  and  helps  to 
establish  good  work  habits. 

Look  more  carefully  at  the  answer  choices  before  making  another  selec- 
tion.  Return  to  frame  66. 


(from  Frame  70)  72 

YOUR  ANSWER:    The  most  important  steps  in  preparing  to  use  aids  and 

materials  are: 

Preview  every  aid  and  material  that  might  be  used. 

Select  those  that  best  pertain  to  the  subject  being 
taught  and  that  are  on  the  level  of  trainee  under- 
standing. 

List  what  you  wish  the  trainee  to  learn  from  the 
aid  or  material. 

Correct!  If  you  follow  these  steps,  you  will  find  that  your  trainees  will 
get  more  from  the  aids  and  materials  that  you  choose^  and  your  teaching 
time  will  be  better  spent.  All  of  the  other  steps  listed  were  important, 
but  without  following  the  steps  above,  they  would  mean  little  to  the  effec- 
tive presentation  of  the  aid  or  material. 

Congratulations!  You  have  passed  the  test  and  are  now  ready  to  progress 
to  the  next  lesson.  In  this  lesson,  you  will  study  the  Four -Step  Method  of 
Instruction,  how  it  should  be  used,  and  the  teaching  principles  which  apply 
to  its  use.  Go  forward  to  frame  75, 
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(from  Frame  66 


73 


YOUR  ANSWER:  The  most  important  thing  to  remember  about  arranging 

the  work  area  is  to  arrange  it  in  such  a  way  that  all 
trainees  will  be  visible  to  you  at  all  times. 

Although  this  may  be  important,  it  is  not  always  possible.  In  some  work 
areas  the  equipment  that  must  be  used  would  obscure  trainees  from  view. 
In  this  case  the  important  point  for  the  instructor  to  remember  is  not  to 
try  to  see  all  trainees  at  one  time,  but  to  make  himself  available  to  each 
of  them  as  often  as  possible. 

There  is  a  more  important  point  to  remember.  Return  to  frame  66  and 
make  the  correct  choice. 


(from  Frame  70)  74 

YOUR  ANSWER:  The  most  important  steps  in  preparing  to  use  aids  and 

iaaterials  are: 

Select  the  most  appealing  aids  and  materials. 

Prepare  the  trainee  for  the  presentation  of  the 
aid  or  material. 

Practice  the  use  of  each  aid  and  material. 


We  cannot  deny  the  importance  of  the  steps  you  have  chosen.  They  are 
important,  just  as  bread  is  important  to  a  sandwich.  They,  like  the  bread 
lack  the  most  important  ingredients  of  preparation.  If  you  served  the 
bread  without  a  filling,  you  would  have  a  tasteless  sandwich,  wouldn't  you? 
If  you  "served"  the  aid  or  material  to  the  trainee  following  the  steps  you 
have  chosen,  the  entire  purpose  of  the  aid  or  material  would  be  missed. 
How  do  you  know  that  the  aid  or  material  you  have  chosen  will  be  suitable? 
What  do  you  expect*  the  trainee  to  learn  from  the  aid  or  material?  The 
answers  to  these  questions  will  supply  the  filling  for  your  sandwich. 

Return  now  to  frame  70  and  read  the  answer  choices  more  carefuUy  be- 
fore making  your  next  response. 
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(from  Frame  72) 


75 


You've  done  such  a  good  job  so  far,  we  thought  you  might  like  to  take 
a  break  before  continuing  the  lesson. 

The  second  half  is  even  better  than  the  first.    Action!  Suspense! 
These  are  words  producers  use  to  advertise  their  movies.    In  this  pro- 
duction, we  are  the  director  and  you  are  the  star!    The  script  is  "The 
Four-Step  Method  of  Instruction."   There  will  be  plenty  of  action--on 
your  part  as  well  as  your  trainees'.    Because  the  "Four-Step  Method" 
offers  you  an  immediate  plan  of  action  to  use  in  the  classroom,  you  will 
not  be  held  in  suspense  wondering  what  to  do  next!    You  will,  however, 
keep  enough  suspense  in  the  classroom  to  ward  off  boredom! 

Take  your  break  now,  and  when  you  return  you  may  begin  the  third 
lesson,  Module  HI  of  the  "Four-Step  Method  of  Instruction. " 
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Curtain  up!  Our  play  will  now  begin.  Everything  we  have  done  so  far  has 
been  in  preparation  for  this  moment.  Now  you  are  ready.  The  play,  en- 
titled "The  Four-Step  Method  of  Instruction,  "is  divided  into  four  act's  (or 
parts).  The  first  "act"  is  entitled  "Preparation  of  the  Learner";  the  sec- 
ond, "Presentation  of  Information";  the  third,  "Application  of  Skill  and 
Information";  and  the  fourth,  "Evaluation  of  the  Learner  and  the  Instruc- 
tor. " 


I  PREPARATION 


III  APPLICATION 


II  PRESENTATION 


IV  EVALUATION 


When  you  actually  begin  to  injjtruct,  what  do  you  do  first? 


FRAME  NO. 
Prepare  the  learner  4 
Arrange  the  work  area  6 
Present  the  lesson  9 
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(from  Frame  4) 


2 


YOUR  ANSWER:   In  the  preparation  step  it  is  necessary  to  make  the  stu- 
dents comfortable  because  you  want  to  be  a  good  host. 

It  is  important  that  you  be  a  good  host.  Many  things  are  a  part  of  being  a 
good  host,  however.  For  instance,  you  want  to  make  your  trainees  feel 
welcome  and  at  ease.  You  also  want  to  make  sure  they  are  comfortable. 
Right  now  we  are  concerned  with  the  trainees'  comfort.  What  is  the  pur- 
pose of  making  them  comfortable?  This  is  the  question  that  we  wish  to 
answer  now. 

Have  you  ever  sat  in  a  classroom  chair  or  desk  that  was  too  high  for  you? 
Soon  your  legs  grow  numb.  You  squirm  and  fidget  trying  to  get  the  blood 
to  circulate.  At  the  same  time,  you  are  trying  not  to  draw  attention  to 
yourself.  Until  you  are  comfortable  again,  you  are  conscious  of  nothing 
else  around  you. 

The  answer  should  be  clear  to  you  now.  Please  return  to  frame  4  and 
make  the  correct  response. 


(from  Frame  5)  g 

YOUR  ANSWER:  We  apply  the  principle  of  motivation  in  the  preparation 
step  because  there  will  be  no  time  to  motivate  the  trainee 
in  the  other  steps  of  instruction. 

A  car  won't  run  without  gas.  A  trainee  won't  learn  without  motivation. 
We  motivate  the  trainee  in  the  preparation  step  because  we  want  him  to 
be  ready  and  eager  to  learn  when  we  present  the  lesson.  This  does  not 
mean  that  motivation  ends  with  the  preparation  step.  The  reason  that  you 
give  him  in  the  preparation  step  may  interest  him  enough  to  start  with, 
but  when  he  runs  out  of  ''fuer'  you  must  revive  his  interest.  You  will 
learn  as  we  study  the  other  steps  of  instruction  just  how  this  is  accom- 
plished. 

The  important  point  for  you  to  remember  right  now  is  that  you  motivate 
the  trainee  during  the  preparation  step  to  get  him  ready  to  learn.  Moti- 
vation is  a  continual  process,  however,  especially  when  the  lesson  is  a 
long  one. 

With  this  in  mind  return  now  to  frame  5  and  make  the  correct  response. 


as2 


(from  Frame  1) 


4 


YOUR  ANSWER:  When  you  actually  begin  to  instruct,  the  first  thing  you 

do  is  to  prepare  the  learner. 

Certainly!  The  farmer  cannot  plant  his  crops  without  preparing  the  ground 
to  receive  the  seeds.  You  cannot  teach  your  trainees  until  you  are  sure 
they  are  ready  to  receive  instruction. 

By  this  time  you  are  beginning  to  wonder  just  what  is  involved  in  prepar- 
ing the  trainees  to  learn.   We  can  divide  this  step  into  two  parts:  1)  Pro- 
vide proper  facilities  for  the  trainees  and  2)  Motivate  the  trainees  to 
wish  to  learn.    Let's  look  at  the  first  part:   What  is  involved  in  providing 
the  proper  facilities,  and  why  is  this  necessary? 

In  the  last  stage  of  planning,  you  arrange  the  work  area.  The  work  area 
must  be  set  up  properly  for  the  job  to  be  performed.  Certain  modifica  - 
tions  (or  changes)  must  be  made,  however,  when  you  meet  with  your 
trainees  for  the  first  time  OR  when  you  begin  a  lesson.  Why?  Your 
trainees  are  individuals.  Each  one  of  them  has  special  needs- -both  phys- 
ical and  mental--which  must  be  satisfied  before  he  can  learn  to  the  best 
of  his  abilities.  The  classroom  should  not  be  an  obstacle  course.  You 
must  correct  or  eliminate  anything  that  hinders  or  distrajts  the  trainee 
from  learning. 

Look  at  the  picture  on  the  next  page.    How  many  of  these  trainees  do  you 
think  have  their  minds  on  the  lesson  being  presented? 


T 


(frame  4  continued) 


How  can  you  eliminate  these  obstacles? 


a)  arrange  comfortable  seating; 

b)  provide  proper  lighting  and  ventilation 

c)  obtain  desks,  chairs,  tables,  or  work 
areas  suitable  for  the  task  you  ask  your 
trainees  to  perform 


Why  is  it  necessary  in  the  preparation  step  to  make  the  trainees  comfor- 
table? 

FRAME  NO. 


Because  you  want  to  be  a  good  host  2 

Because  you  want  your  trainees  to  g 
have  their  minds  on  the  lesson 


Because  you  want  your  trainees  to 

be  able  to  see  the  presentation  of  10 

the  lesson 
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(from  Frame  8) 


5 


YOUR  ANSWER:  Besides  keeping  the  trainees'  attention,  another  good 

reason  for  providing  proper  seating,  lighting,  and  ven- 
tilation is  for  the  promotion  of  safety  and  health. 

Correct!  Your  trainees'  health  and  safety  are  important  considerations 
in  preparing  them  to  learn.  Nothing  should  keep  them  from  doing  the  job 
to  the  best  of  their  abilities. 

Now  that  you  have  placed  your  trainee  in  a  safe,  healthful  atmosphere  and 
made  him  physically  comfortable,  you  are  ready  for  the  second  part  of 
the  preparation  step- -motivating  the  trainee  to  wish  to  learn.  Gas  is  the 
"Motivation"  for  a  car.  When  you  want  a  car  to  go  somewhere,  you  mere- 
ly point  it  in  the  right  direction  and  put  the  gas  to  it.  Humans  are  a  bit 
more  complicated.  We  must  be  reasoned  with.  We  want  to  know  "why?" 
When  you  motivate  the  trainee,  you  give  him  a  reason  for  learning;  you 
show  him  the  need  for  hiB  learning  something;  you  interest  him  in  wanting 
to  learn.  Motivation  is  one  of  the  most  important  principles  of  teaching 
and  learning  because  we  learn  well  those  things  in  which  we  are  interest- 
ed, but  we  rebel  and  cease  to  learn  when  we  become  bpred  or  fail  to  see 
the  need  for  learning  a  certain  lesson* 


GO  ON  TO  THE  NEXT  PAGE 
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3 


(frame  5  continued) 


Why  do  we  apply  the  principle  of  motivation  in  the  preparation  step? 


FRAME  NO. 


Because  there  will  be  no  time  to 
motivate  the  trainee  in  the  other 
steps  of  instruction 

Because  he  needs  to  understand 
our  purpose  for  teaching  him 

Because  the  trainee  must  vrant 
to  learn  before  we  can  teach  him 


12 
16 


EKLC 
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(from  Frame  1) 


6 


YOUR  ANSWER:   When  you  actually  begin  to  instruct,  the  first  thing  you 

do  is  to  arrange  the  work  area. 

Did  we  catch  you  dozing?  If  you  had  thought  for  a  moment,  you  would  hnvp 
reali7Pd  that  this  is  the  last  step  in  planning  to  instruct. 

We  are  not  saying  that  you  will  not  have  to  make  some  changes  when  in- 
struction actually  begins,  but  the  changes  should  be  minor  ones  involving 
only  a  small  portion  of  instruction  time. 

Let  me  remind  you  again  to  consider  each  answer  choice  before  making 
your  decision.  Please  return  now  to  frame  1  and  make  the  correct  re- 
sponse. 


(from  Frame  8)  7 

YOUR  ANSWER:  Besides  keeping  the  trainees*  attention,  another  good 
reason  for  providing  proper  seating,  lighting,  and  venti- 
lation is  for  the  prevention  of  accidents. 

This  is  only  part  of  the  reason.  Proper  seating  assures  that  the  trainees' 
circulation  will  not  be  cut  off  by  a  desk  or  seat  that  is  too  high.  Proper 
lighting  keeps  the  trainees  from  straining^  their  eyes  tc  see  materials  and 
presentations.  Proper  ventilation  allows  fresh  air  to  circulate  and  keeps 
the  trainee  from  becoming  overheated  or  cold. 

You  could  have  a  well-organized,  safe  classroom,  but  this  would  be  of 
little  consolation  if  your  trainees  were  unable  to  perform  properly.  Even 
though  there  are*anany  people  working  together  in  a  limited  space,  you 
can  help  to  promote  good  health  by  providing  the  proper  facilities. 

You  may  return  now  to  frame  8  and  select  the  most  complete  response  to 
the  question. 


36? 


(from  Frame  4) 


YOUR  ANSWER:    In  the  preparation  step,  it  is  necessary  to  make  the 

trainees  comfortable  because  you  want  them  to  have 
their  minds  on  the  lesson. 

Very  good!  Unless  you  make  your  trainees  comfortable,  they  will  become 
so  pre-occupied  with  their  discomfort  that  they  will  forget  all  about  the 
lesson  in  progress.  Have  you  ever  had  a  splinter  in  your  finger?  It  is 
amazing  how  much  pain  a  tiny  little  splinter  can  cause.  Until  you  remove 
it,  it  is  continually  hampering  your  work.  As  an  instructor,  you  cannot 
remove  all  distractions  and  discomforts.  You  must  make  it  a  point  to 
remedy  as  many  such ''splinters'' to  the  learning  process  as  you  can,  how- 
ever. 

Not  only  must  you  provide  the  proper  facilities  for  the  trainees  in  order 
to  keep  their  attention  focused  on  the  lesson,  but  you  are  responsible  for 
your  trainees'  health  and  safety  while  they  are  in  your  class.   In  provid- 
ing proper  lighting  for  comfort,  you  help  to  prevent  eyestrain.  Make  sure 
when  you  check  the  lighting  that  there  are  no  faulty  connections  or  ex- 
posed wiring.  Light  should  also  be  evenly  distributed  throughout  the  room. 
In  ventilating  the  room  properly,  you  not  only  help  the  trainee  to  keep 
awake,  but  you  insure  that  the  air  does  not  become  stagnant  with  disease- 
carrying  germs.   When  arranging  the  seating  so  that  each  trainee  can  see 
and  hear,  you  must  be  sure  that  your  room  does  not  become  a  maze 
through  which  you  must  carefully  plot  your  movement  to  keep  from  hitting 
desk  corners  and  stumbling  over  feet. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  8  continued) 


Besides  keeping  the  trainees'  attention,  what  is  another  good  reason  for 
providing  proper  seating,  lighting,  and  ventilation? 

FRAME  NO. 

Promotion  of  safety  and  health  5 
Prevention  of  accidents  7 
Advancement  of  enrollment  11 
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(from  Frame  1) 

YOUR  ANSWER:    When  you  actually  begin  to  instruct,  the  first  thing  you 

must  do  is  to  present  the  lesson. 

You  are  trying  to  leave  on  a  long  trip  with  an  empty  gas  tank!  Result? 
You  won't  get  very  far!  One  trainee  sitting  at  the  back  of  the  room  can't 
see  the  blackboard.  Another  has  a  hearing  difficulty.  This  student  is  a 
poor  reader.  Some  of  the  trainees  have  had  experience  with  the  trade 
they  are  to  learn.  Others  know  nothing  at  all  about  it.  A  few  of  them 
really  want  to  learn.  Others  feel  they  must  learn.  Still  others  are  being 
compelled  to  learn  for  some  reason  or  another.  If  you  jump  into  teaching 
these  trainees  without  solving  these  difficulties  as  best  you  can,  without 
organizing  them  for  the  study,  or  without  causing  them  to  want  to  learn, 
yon  have  defeated  yourself  before  you  begin. 

''Vm  not  their  mother/' you're  thinking.  "My  job  is  to  instruct,  not  baby- 
sit!" Right!  But  you  must  anticipate  some  of  your  teaching  problems 
and  take  care  of  them  before  they  become  severe  enough  that  nothing  can 
be  done.  A  highway  engineer  has  the  job  of  building  an  interstate  highway 
system.  Before  he  pours  the  concrete  or  tar,  he  knows  that  he  must  iron 
out  all  the  obstructions  such  as  trees  and  hills  and  make  a  bed  for  the 
road.  K  he  does  not  go  through  this  preparation,  the  road  would  be  rough 
for  travel  and  would  finally  shift  and  crack.  All  of  his  hard  work  would 
be  for  nothing! 

Think  through  this  before  returning  to  frame  1  to  make  the  correct  re- 
sponse. 


(from  Frame  4)  10 

YOUR  ANSWER:    In  the  preparation,  step,  it  is  necessary  to  make  the 

traineei:^  comfortable  because  you  want  them  to  be  able 
to  see  the  presentation  of  the  lesson. 

This  is  only  part  of  the  job  of  making  your  trainees  comfortable.  What 
about  the  trainee  in  the  back  of  the  room  who  cannot  hear  you?  What 
about  those  who  are  becoming  drowsy  because  the  room  is  poorly  venti- 
lated? What  about  the  ones  sitting  in  a  dimly  lighted  portion  of  the  room? 
How  can  you  expect  the  students  to  perform  properly  if  they  do  not  have  a 
large  enough  desk,  tablC;  or  work  area? 

Each  of  these  questions  suggests  that  there  is  more  to  making  the  trainee 
comfortable  than  just  insuring  that  he  can  see  the  presentation.  The  ques- 
tion that  we  want  to  answer  here  is  "What  is  the  purpose  of  making  the 
trainee  comfortable?"   Return,  now  to  frame  4. 


^70 


(from  Frame  8) 


11 


YOUR  ANSWER:  Besides  keeping  the  trainees'  attention,  another  good 

reason  for  pro  voiding  proper  seating,  lighting,  and  ven- 
tilation is  for  the  advancement  of  the  enrollment. 

You  .re  not  concerned  with  advancing  the  enrollment.  In  most  cases  the 
problem  is  what  to  do  v/ith  the  trainees  that  you  have.  You  are  concerned 
with  keeping  those  that  you  have,  however.  Their  ability  to  perform  must 
not  be  determined  by  how  well  they  can  dodge  desks,  withstand  electrical 
shock,  gee  a  book  in  a  darkened  room,  or  resist  disease  in  a  poorly  ven- 
tilated classroom. 

Within  the  preparation  step  of  instruction,  you  want  to  make  sure  that 
your  trainees'  performance  will  be  aided,  not  hampered  by  the  classroom 
surroundings. 

Perhaps  it  would  be  helpful  for  you  to  review  the  material  in  the  previous 
frame  8  before  making  your  next  response.   You  may  return  now. 


(from  l^rame  5)  12 

YOUR  ANSWER-   We  apply  the  principle  of  motivation  in  the  preparation 

step  be^.^ause  the  trainees  needs  to  understand  our  pur- 
pose for  teaching  him. 

A  trainee  can  understand  your  purpose  (or  aim)  for  a  lesson  and  still  not 
be  motivated.  You  may  understand  why  a  child  misbehaves,  but  still  not 
approve.  You  may  understand  someone's  political  or  religious  views  with- 
out wishing  to  have  the  same  views.  This  is  the  test  of  motivation.  You 
have  set  your  objectives  for  the  course  and  for  a  lesson  before  you  ever 
come  to  class.  When  your  trainees  wish  to  reach  the  same  objectives  and 
feel  the  need  for  making  these  objectives  their  own,  they  are  motivated. 

A  highly  successful  salesman  was  asked  the  secret  of  his  salesmanship. 
His  reply  was,  JTou  convince  the  customer  that  he  not  only  wants  the  pro- 
duct, but  that  he  can  no  longer  do  without  it;  that  it  is  not  a  question  of 
whether  he  can  afford  it,  but  whether  he  can  afford  to  be  without  it.'' 
This  salesman  makes  his  customer  believe  that  he  needs  his  product;  he 
motivates  his  customer  to  buy  his  bill  of  goods! 

Remember,  you  must  sell  your  trainees  on  your  course,  too.  You  must 
show  him  why  he  needs  each  lesson.  Return  now  to  frame  5  and  make  the 
correct  response. 
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(from  Frame  16) 


13 


YOUR  ANSWER:    Actually  this  picture  does  not  apply  to  the  preparation 

step  of  the  "Four-Step  Method.  " 


Have  you  ever  extended  your  hand  to  someone  in  greeting  and  had  it  ig- 
nored? Then  you  know  the  awkward  feeling  of  uneasiness  that  such  an 
incident  leaves  with  you.  Your  trainees  have  this  awkward  feeling  be- 
cause they  are  meeting  a  new  situation  and  are  not  quite  sure  how  to  re- 
act. Because  they  are  adults,  they  may  feel  foolish  being  in  a  classroom 
again.  Some  of  them  don't  meet  people  well,  and  this  causes  them  to  feel 
shy  and  out  of  place.  Whatever  their  reason,  most  of  them  will  feel  a 
little  uneasy.  Until  they  can  get  rid  of  this  feeling,  they  will  not  be  able 
to  work  well  in  the  classroom  or  learn  to  the  best  of  their  ability. 

We  chose*  the  picture  of  Mr.  Bright' s  shaking  hands  with  his  students  as 
they  arrive  because  a  warm  handshake  can  convey  to  the  trainee  that  you 
are  glad  he  will  be  a  part  of  your  class.  You  have  shown  him  that  you 
accept  him  on  your  own  level.  This  is  intended  to  mean  that  you  must 
shake  hands  with  all  of  your  trainees.  ich  of  us  has  our  own  way  of 
making  our  trainees  feel  at  ease.  The  manner  that  comes  most  natural 
to  you  is  th*^  one  you  should  use. 

Return  now  to  frame  IS  and  make  the  correct  response. 


^72 


(from  Frame  19) 


14 


YOUR  ANSWER:    The  teaching  principle  you  must  apply  in  order  to  help 

you  carry  out  the  principle  of  niotivation  is  reason. 

Evidently  you  are  confused.  You  seem  to  be  thinking  of  the  principle  of 
motivation.  In  order  to  motivate  a  trainee  you  must  give  him  a  reason  or 
need  for  learning.  The  question  asked  you  to  name  the  principle  which 
helps  you  give  the  trainee  a  reason  for  learning.  It  would  be  impossible 
to  swim  without  water  or  at  least  a  liquid,  wouldn't  it?  It  would  be  al- 
most  as  impossible  to  give  the  trainee  a  reason  for  learning  a  subject 
(motivate)  without  discovering  what  his  background  in  the  subject  is. 

When  you  discover  the  trainee's  past  experience  in  the  subject,  what  he 
knows  about  the  subject,  and  what  he  needs  to  know  to  learn  the  lesson 
well,  you  have  put  into  use  the  principle  that  you  have  been  asked  to  find. 
Retu2'n  to  frame  19  and  discover  what  this  principle  is.      Then  make 
another  answer  selection. 


(from  Frame  19)  15 

YOUR  ANSWER:  The  teaching  principle  you  must  apply  in  order  to  help 

you  carry  out  the  principle  of  motivation  is  interesl. 

Interest  is  not  a  teaching  principle,  but  a  part  of  the  principle  of  moti- 
vation. Motivation  is  showing  the  trainee  his  need  to  learn  a  lesson,  giv- 
ing him  a  reason  for  learning,  and  capturing  his  interest  in  learning 
Where  do  you  start  in  order  to  do  these  things  that  motivate?  The  trainee 
would  not  be  interested  in  learning  something  that  he  already  knows.  He 
would  not  see  the  need  in  repeating  instruction  of  something  he  under  - 
stands  completely.  You  must  put  to  play  the  principle  that  you  have  been 
asked  to  name  before  you  can  motivate  the  trainee. 

With  this  in  mind,  return  to  frame  19  and  make  the  correct  response. 
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(from  Frame  5) 


YOUR  ANSWER:   We  apply  the  principle  of  motivation  in  the  preparation 

stap  because  the  trainee  must  want  to  learn  before  we 
can  teach  him. 

Excellent!  .  A  good  way  to  remember  the  meaning  of  motivation  is  by 
thinking  of  the  word  ''motive. Someone  who  commits  a  robbery  has  a 
motive — something  that  causes  him  to  steal.  You  must  give  your  trainees 
a  motive  for  learning  a  lesson.  Once  your  trainees  are  motivated,  your 
teaching  task  is  simplified. 

You  are  probably  wondering  just  what  you  have  to  do  in  order  to  motivate 
your  trainees.  There  are  six  points  that  will  help  you  to  accomplish  this 
part  of  student  preparation.    Look  carefully  at  each  one: 


1)  Put  the  trainee  at  ease. 

2)  Determine  if  the  trainee  is  ready  to  learn. 

3)  Previev^  the  course. 

4)  Let  the  trainee  know  what  to  expect  from  you 
and  from  the  course. 

5)  Discover  special  interests  and  abilities  of 
students. 

6)  Involve  the  trainee  in  planning. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  16  continued) 


You  actually  begin  the  process  of  motivation  the  moment  the  trainee  walks 
into  the  classroom.  The  manner  in  which  you  greet  your  students  and 
conduct  the  first  phase  of  instruction  sets  tl^  '  for  your  classroom. 
Remember  that  your  trainees  are  facing  a  r  ^uation  and  they  might 
be  nervous.  If  you  have  a  pleasant  attitude  anu  the  trainees  know  that 
you  want  to  help  them,  you  will  ease  their  tensions  so  that  they  can  work 
at  peak  performance.  If  you  let  them  know  that  you  want  your  classroom 
to  function  in  an  informal,  friendly  fashion,  you  and  your  trainees  will 
work  together  cooperatively  -  -not  instructor  versus  trainees. 

This  picture  appears  at  the  beginning  of  this  lesson.  Why  does  it  demon- 
strate one  part  of  the  Preparation  Step  of  the  ''Four-Step  Method"? 


Actually  this  picture  does  not 
<v)    apply  to  the  Preparation  Step. 

I  A  cordial  greeting  helps  to  put 
the  learner  at  ease. 

The  instructor  should  set  a  good 
example  for  his  trainees. 


FRAME  NO. 
13 

19 

20 
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(from  Frame  21) 


17 


YOUR  ANSWER:   The  following  best  demonstrates  a  portion  of  a  good 

course  preview: 

"This  is  a  particularly  difficult  lesson.   You  will 
need  to  pay  close  attention  to  detail  and  take  notes. 
Because  of  our  limited  time  schedule,  we  cannot 
repeat  instruction.     You  should  know  that  I  give 
hard  tests.     I  won't  give  you  one  point  that  you 
don't  earn. " 

Some  people  would  call  this  ''laying  the  facts  on  the  line.''  This  is  the 
tone  that  som^  instructors  take  to  get  the  respect  of  their  trainees.  The 
question  is,  ''Does  this  kind  of  approach  motivate?"  You  are  trying  to 
interest  your  trainee  in  learning  your  trade.  Would  a  salesman  approach- 
ing you  in  this  manner  get  very  far?  You  would  probably  close  the  door 
in  his  face.  This  is  what  the  trainee  would  mentally  do  to  you.  You  would 
have  discouraged  his  interest  in  your  product  before  you  had  a  chance  to 
demonstrate  its  worth  to  him. 

Remember,  you  must  be  sold  on  your  product  before  you  can  sell  it  to 
others;  you  must  also  remember  that  your  product  is  seen  in  the  light  of 
your  own  personality.  Be  pleasant  and  make  your  product  seem  attractive 
to  your  trainees.  Let  them  know^  that  you  are  interested  in  their  success 
in  your  class,  not  their  failure.  Return  now  to  frame  21  and  reread  the 
previous  frame  before  making  the  correct  response. 


S7G 


(from  Frame  21) 


18 


YOUE  ANSWER:   The  following  best  demonstrates  a  portion  of  a  good 

course  preview* 

"This  mimeographed  sheet  describes  the  grading 
system  lo  you.    It's  yours  to  keep.    Let's  go  over 
the  point  listed  and  discuss  each  one.    Then,  if 
you  still  have  questions,  I  will  try  to  answer  them," 

Excellent!  First  of  all,  you  were  wise  to  read  the  question  carefully.  It 
asked  you  to  identify  a  portion  of  a  good  course  preview,  and  you  remem- 
bered that  previewing  the  course  included  discussing  the  grading  system 
plus  anything  elsa  that  the  trainee  would  need  to  know  in  order  to  do  well 
in  your  class.  Some  instructors,  when  asked  what  kind  of  tests  they  give, 
smile  fiendishly  and  reply,  "Youll  see  soon  enough!"  It  is  as  if  they 
are  plotting  their  trainees'  destruction!  This  answer  suggests  aigoorl 
method  of  discustring  the  grading  system.  The  instructor  distributed 
mimeographed  sheets  for  the  trainees  to  refer  to  as  they  discussed  the 
infor  ition.  Then  the  instructor  gave  the  trainees  an  opportunity  to  as^ 
quesu^ns. 


The  last  two  steps  in  motivating  the  trainee  are: 

5,  Involve  the  trainee  in  course  and  lesson  planning. 

6,  Discover  special  interests  and  abilities  of  trainees  to  interest 
them  in  learning. 

For  a  discussion  of  these  two  points  please  turn  to  page  22. 


(from  Frame  16) 


19 


YOUR  ANSWER:  This  pictu^*^-  demonstrates"  one  part  of  the  Preps:.ration 

Step  because  a  cordial  greeting  helps  to  put  the  learner 
at  ease- 

Very  good!  You  remembered  that  one  of  the  major  tasks  of  the  Prepara- 
tion Step  is  motivating  the  learner.  The  first  of  the  six  points  which  help 
you  to  accomplish  this  task  is,  ''Put  the  student  at  ease. In  order  to  do 
this  you  must  create  a  friendly,  cordial  atmosphere  in  your  classroom. 
You  must  make  the  trainee  feel  that  he  is  a  welcome,  important  part  of 
the  class.  If  you  try  tc  play  the  role  of  the  dicta  r,  you  only  frighten 
some  trainees  and  make  others  resentful.  Instead  of  retaking  your  ob- 
jectiv  es  theirs,  they  will  do  all  within  their  power  to  resist  your  instruc- 
tion. Have  you  ever  been  rested  after  an  exhausting  day  by  soft,  sooihing 
music?  You  soon  forget  how  tired  you  ?re  and  lose  yourself  in  the  beauty 
of  the  music.  You  must  create  a  relaxed  atmosphere  in  your  classroom 
that  makes  the  student  forget  his  tensions  and  feelings  of  uneasiness. 

Your  trainee  is  now  comfortable  and  at  ease.   At  this  point  you  can  begin 
concerning  yourself  with  the  trainee's  instruction.    Where  do  you  start? 
You  must  begiii  instruction  at  the  point  where  the  trainee's  knowledge  and 
understanding  of  the  subject  end.    You  cannot  possibly  motivate  the  stu- 
dent to  learn  if  you  do  not  know  what  the  student's  background  on  the  sub- 
ject is,  what  he  already  knows  about  the  topic,  and  what  he  needs  to  know 
inordex      reach  the  objectives  you  have  set.  This  brings  us  to  the  teach- 
ing principle  of  readiness.    Determining  the  trainees^readiness  to  learn 
is  the  second  ster  i:oward  motivat^ig  him  to  learn.    A  mar^  who  has  just 
bought  wall-to-wall  carpeting  for  his  whole  house  would  hardly  b^?^  interest- 
ed  in  a  carpet  salesman's  pitch.  A  man  who  knows  how  to  use  a  skill  saw 
would  not  be  the  least  bit  motivated  for  a  lesson  on  the  elementary  use  of 
a  skill  saw.    Unless  you  are  aware  of  his  knowledge  of  the  lesson  (his 
readiness  to  learn  this  lesson),  yoU  would  waste  his  time  repeating  what 
to  him  is  "old  hat"!    By  determing  his  readiness,  (what  he  knows  and 
what  he  needs  to  know)  you  can  motivate  him  for  this  lesson  by  allowing 
him  to  help  you  teach  it  to  his  classmates. 
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(frame  19  continued) 


One  way  to  remember  readinei.s  and  its  effect  on  motivating  the  student 
is  to  think  of  it  as  t||i^  launch  pad  from  which  the  'motivationar'  rocket 
takes  off.  You  cannot  motivate  a  student  to  learn  until  you  discover,  what 
he  needs  to  know. 

What  teaching  principle  must  you  apply  in  order  to  help  you  carry  out  the 
principle  of  motivation? 

FRAME  NO- 
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(from  Frame  16) 
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YOUR  ANSWER:    This  picture  demonstrates  one  part  of  the  Preparation 

Step  because  the  instructor  should  set  a  good  example 
for  his  trainees. 


It  is  true  that  the  instructor  should  set  a  good  example  for  his  trainees. 
This,  however,  is  not  the  purpose  of  the  Preparation  Step,  Everything 
that  we  do  in  the  "Four-Step  Method''  as  well  as  in  our  planning  is  direct- 
ed toward  one  goal- -aiding  the  trainees'  learning  of  your  vocation.  You 
are  not  responsible  for  the  trainees'  manners;  being  adults,  most  of  their 
habits  are  already  formed. 

Even  though  we  want  Mr,  Bright  to  be  a  well-mannered  person,  his  main 
function  is  to  show  you  how  to  go  about  being  a  good  instructor.  In  this 
case,  his  shaking  hands  with  one  of  his  passengers  demonstrates  one  of 
the  six  points  found  on  the  previous  frame  that  will  help  you  to  motivate 
your  trainees. 

Return  to  frame  16  now  and  read  the  material  carefully  before  making 
another  selection. 


(from  Frame  19) 
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YOUR  ANSWER:    The  teaching  principle  you  most  apply  in  order  to  help 

you  carry  out  the  principle  of  motivation  is  readiness. 

Correct!  When  you  are  going  on  a  trip,  you  do  not  get  in  your  car  and 
take  off  without  packing  a  bag,  checking  the  car,  and  referring  to  a  road 
map.  In  order  to  motivate  the  trainee,  you  must  first  determine  if  he  is 
ready  to  learn  what  you  have  planned  to  teach  him. 


So  far  you  know  that  the  first  two  steps  in  motivating  the  trainee  are  to 
put  him  at  ease  an  J  to  determine  if  he  -  ready  to  learn.  Now  that  you  are 
aware  of  what  he  needs  to  know,  you  can  initiate  the  next  two  steps  toward 
motivating  him.    Let's  look  at  them  again  to  refresh  your  memory: 


2)  Preview  the  course  or  the  lesson. 

4)  Let  the  trainee  know  what  to  expc    from  you 
and  from  the  course. 


Remembers,  you  are  motivating  the  trainee.  You  do  not  want  to  scare  him 
to  death  by  giving  him  a  full  rundown  of  the  course,  how  hard  it  will  be  to 
make  good  grades,  and  how  hard  he  Avill  ^   ve  to  work.  You  are  still  sell- 
ing your  goods.    Don't  lose  your  custoi        )efore  you  finish  your  sales 
pitch! 
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When  you  preview  the  course  or  the  lesson,  you  should  do  the  same  thing 
that  a  good  preview  of  a  motion  picture  or  a  good  book  review  does.  You 
should  tell  the  trainee  just  enough  to  interest  him  in  the  study-^just  t  > 
high  points.  You  should  tell  him  what  you  want  the  class  to  achieve  and 
some  of  the  ways  you  have  thought  of  to  mLke  the  study  interesting.  This 
does  not  mean  that  you  are  expected  :o  sugar-coat  the  course.  Learning 
is  interesting  and  even  fun;  it  is  also  a  serious  business.  Reflect  both  of 
these  attitudes  in  motivating  t^e  trainee.  You  should  discuss  the  grading 
system  used  by  your  school,  the  types  of  tests  you  give,  and  the  stan- 
dards  by  which  you  judge  your  trainees'  work.  You  should  not  try  to  keep 
them  in  the  dark  about  such  matters.  In  order  to  perform  in  the  manner 
that  you  desire,  they  must  know  just  exactly  what  you  expect  of  them. 

Mr.  Bright  is  previewing  the  tour  to  McKeeley  Park  with  his  passengers. 
Which  of  the  following  demonstrates  a  portion  of  a  good  course  preview? 

FRAME  NO. 

"This  is  a  particularly  difficult  lesson.    You  will 
need  to  pay  close  attention  to  detail  and  take  notes. 
Because  of  our  limited  time  schedule,  we  cannot 
repeat  instruction.     You  should  know  that  I  give 
hard  tests.   I  won't  give  you  one  point  that  you  don't 
earn. " 
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"This  hiimeographed  sheet  describes  the  grading 
system  tr  you.    It's  ycurs  to  keep.    I.et's  go  over 
the  points  listed  and  discuss  each  one.    Then,  if 
you  still  have  questions  I  will  try  to  answer  them. " 

"McKeeley  Park  is  located  in  the  northwestern  corner 
of  the  state  twenty-two  miles  south  of  Rockville.  It 
was  founded  as  a  State  Park  in  1936  as  a  part  of  the 
conservation  program  of  Roosevelt's  administration.  23 
This  sight  was  chosen  because  of  the  warm  sulfur 
springs  that  flow  here  in  a  naturally  beautiful  moun- 
tain setting.    The  source  of  the  springs  " 
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Up  to  this  point,  you  have  been  the  center  of  attention.  You  have  allowed 
the  trainees  to  get  to  know  yc  j  and  to  get  to  know  what  to  expe  ct  from 
you  and  from  your  class.  Now  you  want  to  learn  more  aDout  your  trainees 
so  that  you  wall  be  of  more  help  to  them  when  they  begin  to  learn.  You 
also  lit  them  to  take  an  active  interest  in  their  class.  One  good  way  to 
do  this  to  involve  them  in  planning  thelLr  study  of  a  lesson.  Since  the 
preview  cf  the  lesson  is  fresh  on  their  minds,  ic  might  be  a  good  idea  to 
discuss  objectives. 

Besides  discussing  objectives,  you  might  ask  them  of  ways  to  go  about 
studying  the  lesson.  Do  they  have  any  ide^ds  f'^'-  a  project  or  a  visiting 
speaker  or  an  interesting  class  activity'^  Lastly,  have  them  discuss 
rules  for  classroom  organization  and  behavior.  Again,  they  will  be  more 
willing  to  follow  the  rules  because  they  themselves  have  made  them. 

Durmg  the  discussipn  of  these  topics,  you  should  be  observing  your  train- 
ees closely.  You  should  now  know  who  your  class  leaders  are  and  some- 
thing about  the  interests  and  abilities  of  all  your  tramees.  This  is  im- 
portant, because  you  can  use  this  information  to  draw  each  student  into 
the  study.  You  may  have  discovered,  for  instance,  th.it  one  studeat  has 
artistic  ability.  Another  may  have  had  previous  experience  in  the  skill 
taught  in  this  lesson.  You  can  give  these  trainees  the  opportunity  to  use 
their  abilities  in  teaching  the  lesson  and  thereby  stimulate  their  interest 
and  desire  to  learn. 
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3  Intermediate — Ultimate 

A  grade  made  on  a  trade  test,  the  amount  of  time  required  to  learn 
a  job  or  task,  or  an  attitude  toward  safety  would  be  classified  as  in- 
termediate as  it  pertains  to  one  phase     part  of  the  person's  con 
tnbution  to  the  organizational  goals.  ^  """^ 

The  combination  of  all  of  the  factors  of  employment  (all  contribu- 
.ons  of  work,  attitudes,  morale,  etc.)  would  be  the  ultimate  vie 

mpl^Mr^^t""        u^'"""  '^'"y  °f  '^^'^  be  impossible  to 

measure,  it  would  be  necessary  to  measure  some  of  the  inter- 
mediate performances  of  specific  tasks  or  jobs. 

Measure  Small  Units 

The  evaluation  of  safety  training  probably  would  have  to  be  set  ud 
into  small  units,  such  as:  ^  lu  ue  bei  up 

Does  the  employee- — 

1  Keep  his  workplace  clean? 

2  Keep  his  tools  or  machines  in  safe  condition? 

3  Use  all  protective  devices  and  safety  equipment? 

4  Use  safe  work  methods  at  all  times? 

5  Have  a  positive  safety  attitude? 
^  Promote  safety  with  others? 

7    Point  out  potential  hazards? 


SUMMARY 


With  an  evaluation  made,  certain  conclusions  must  be  reached: 

1  The  training  was  successful  and  should  be  continued  on  the 
same  basis  when  and  if  the  need  persists  or  arises 

2  The  training  made  some  contribution,  but  was  not  a  major  in- 
fluence on  behavior,  icjw.  ... 

a    This  training  should  be  discontinued. 

b  The  materials  should  be  improved. 

c   The  methods  of  presentation  should  be  changed 

3  The  training  had  no  influence. 

a    This  training  should  be  discontinued. 

b   The  training  program  should  be  entirely  revamped. 
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A  GOOD  INSTRUCTOR 


Develops  his  Personality 


Knows  his  Subject 
Masters  Delivery 

Controls  Class 


■  A  GOOD  INSTRUCTOR  ^  ' 


HOW  TO  E?E  A  GOOD  INSTRUCTOR 

While  the  following  discussion  relates  primarily  to  the  classroom 
type  of  instruction,  many  of  these  principles  also  apply  to  vestibule 
or  on-the-job  training.  These  suggestions  are  intended  to  help  the 
instructoi  provide  the  atmosphere,  conditions,  and  methods  suitable 
to  maximum  learning  for  the  trainees. 

Develops  his  Personality 

While  instructors  cannot  be  expected  to  act  or  react  the  same,  and 
since  each  person  has  his  own  individuality,  there  is  no  style, 
shape,  or  form  to  denote  an  instructor  as  contrasted  with  other 
people.  However,  with  these  variances  in  appearance,  approach, 
and  personality,  certain  traits  can  be  developed,  or  improved  if 
necessary,  to  make  presentations  and  instruction  successful. 

1  Pleasant — While  it  is  not  necessary  for  the  instructor  to  hold  a 
constant  smile  on  his  face  or  attempt  to  amuse  the  trainees  with 
jokes  and  wisecracks,  a  pleasant  attitude  and  approach  will  reflect 
the  attitude  of  the  trainees  and  be  most  conducive  to  good  learn- 
ing. The  grouchy  instructor  will  produce  grouchy  students  who  are 
not  psychologically  prepared  for  learning. 


2  Assured — An  attitude  of  assurance  is  an  advantage  to  the  in- 
structor and  to  the  students.  A  reticent,  timid  instructor  gives  the 
impression  that  he  is  net  sure  of  himself  or  his  subject. 

3  Patient — The  questions,  slow  understanding,  or  actions  of 
trainees  may  tax  the  patience  of  the  instructor.  If  he  maintains  his 
composure  and  patience,  he  can  proceed  to  conduct  the  instruction 
on  his  terms;  whereas,  should  he  lose  his  patience,  he  will  be- 
come angry  or  frustrated  and  fail  to  "teach." 

4  Tactful — Tact  is  the  ability  to  deal  with  others  without  giving 
offense.  Trainees  may  act  stupid,  conceited,  aggressive,  or  re- 
calcitrant, requiring  the  instructor  to  think  before  he  speaks  or  acts 
in  order  to  remain  tactful. 

5  Firm — An  instructor  may  be  firm  without  being  overbearing. 
Firmness  denotes  strength  of  character  and  intent  of  purpose,  traits 
which  not  only  make  a  favorable  impression  on  trainees,  but  which 
also  produce  a  desire  to  learn. 


Knov/  his  Subject 

While  it  may  be  assumed  that  a  person  chosen  or  assigned  to  be 
an  instructor  does  know  his  subject,  it  cannot  be  assumed  that  he 
knows  what  he  is  to  teach  and  the  order  of  presentation.  A  good 
background  of  education,  study,  and  experience  is  necessary  to 
prepare  for  being  an  instructor.  While,  it  is  an  advantage  to  know 
more  about  the  subject  than  the  scope  which  he  is  to  present,  it 
also  is  necessary  that  he  be  well  versed  in  the  details  of  the  sub- 
ject as  it  is  to  be  presented. 


Masters  Delivery 

The  delivery  of  information  and  visuals  has  considerable  influence 
on  the  learning  and  retention  of  the  trainee.  This  form  of  com- 
munication requires  the  instructor  to  project  the  information  in 
such  a  manner  that  the  trainee  may  hear,  understand,  associate, 
and  remember.  This  requires  that  attention  be  paid  to  various 
factors  of  delivery. 

Pitch — For  every  voice  there  is  a  key  at  which  it  performs  most 
effectively  and  pleasantly.  While  this  may  vary  in  accordance  with 
the  exertion  and  volume  required,  and  tends  to  get  higher  when  it 
must'  be  louder,  this  is  a  quality  which  can  be  trained  and  con- 
trolled. The  voice  should  not  rumble  down  in  the  throat  or  be 
high  and  shrill.  Fog  horns  and  sirens  are  effective  for  emergencies, 
but  both  become  irritating  after  extended  exposure. 

50  Pronunciation — Good  pronunciation  requires  good  usage  of 


sounds  of  letters,  syllables,  and  words  conforming  with  accepted 
standards.  For  example:  syllable  is  pronounced  "'syl'lable"  rather 
than  "syllable."  If  an  instructor  were  to  say,  for  torque  wrench, 
'torkyew'  rather  than  'tork,'  the  trainees  probably  would  learn  it 
that  way. 

Enunciation — Enunciation  is  the  way  in  which  a  person  uses  his 
tongue,  teeth,  palate,  and  lips  to  form  distinct  syllables  and  words. 
Good  instruction  requires  special  attention  to  saying  words  clearly 
and  distinctly,  with  emphasis  on  unstressed  vowels  and  using 
consonants  rather  than  "swallowing"  them.  The  word  is  "amp-//- 
fier,"  not  "amp-fier." 

Voiume  level — Good  volume  level  is  that  level  at  which  all  train- 
ees may  hear  comfortably.  A  voice  which  is  too  ioud  can  cause 
distress  to  the  listener,  while  a  level  which  is  too  low  either 
causes  strain  in  trying  to  hear  or  results  in  the  listener  "tuning  out" 
and  not  even  trying  to  hear  or  learn. 

Flexibility — A  monotonous  single  tone  delivery  is  more  con- 
ducive to  sleep  than  to  attention  and  interest.  Ao  effort  should  be 
made  to  include  a  variety  of  tones,  pitches,  and  rhythms  for  em- 
phasis, and  expressions  of  feeling,  such  as  sympathy,  enthusiasm, 
eamestness. 

Pauses — Pauses,  whether  for  emphasi/s  to  indicate  a  change  in 
subject  or  to  enable  the  instructor  to  gather  his  thoughts,  should 
be  SILENT.  It  is  not  necessary  to  keep  the  room  filled  with  sound 
waves,  or  to  fill  the  gaps  between  thoughts  with  "ah,"  "er,"  or 
"uh."  When  the  instructor  pauses  without  speech,  the  trainees 
credit  him  with  thinking — and  have  a  chance  for  the!;r  thinking  to 
catch  up  with  the  instructor's. 

Habits — Keys  and  money  jangling,  pencil  tapping,  glasses  han- 
dling, scratching,  pointer  twirling,  and  chalk  bouncing  are  /only  a  few 
of  the  distracting  habits  which  seem  to  fascinate  the  attention  of 
the  listeners  in  preference  to  the  presentation  of  the  instructor.  Many 
of  these  are  subconscious  actions  which  the  instructor  may  have 
to  recognize  and  control. 
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It  IS  the  instructor's  duty  and  responsibility  to  maintain  control  of 
the  class  at  all  times.  This  is  not  tc  imply  that  the  instructor  must 
be  a  tyrant;  but  in  ^  firm  way,  he  must  maintain  order,  keep  dis- 
cussion concentrated  on  the  subject,  and  regulate  the  time  for 
presentation  and  discussion.  He  may  have  to  defc;  questions  or 
discussions  or  suggest  that  the  subject  be  brought  to  attention 
after  the  session;  he  may  have  to  control  a  "know-it-all"  or  en- 
courage a  nonparticipant.  Unless  the  class  has  been  opened  to  free 
discussion,  the  instructor  should  be  certain  that  he  controls  the 
class,  rather  than  the  class  controlling  htm. 
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If  an  instructor  has  a  tendency  to  show  how  much  he  knows,  or  to 
discuss  a  certain  subject  without  giving  preliminary  or  background 
information,  he  is  speaking  beyond  the  comprehension  and  under- 
standing of  the  trainees — aid  they  are  not  learning.  The  subject 
may  be  so  familiar  and  seem  so  simple  to  the  instructor  that  he  as- 
sumes that  the  trainees  know  the  background  information.  A  few 
questions  can  be  used  to  determine  the  level  of  knowledge  of  the 
trainees,  so  the  instructor  can  determine  the  point  from  which  he 
may  proceed. 
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POWER  OF  A  QUESTION 


Overhead 


Directed 


Reverse 


Relay 


REPLY  WITH  A  QUESTION 


TO  GROUP  FOR  REPLY 


POWER  OF  A  QUESTION 


is 
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Group  discussion  seldom  stems  irom  statements  made  by  the  in- 
structor unless  prompted  by  a  question.  There  are  four  types  of 
questions  which  may  be  used  to  do  this: 

Overhead:  The  overhead  question  is  one  directed  to  the  entire 
group,  providing  the  opportunity  for  anyone  to  reply.  Such  ques- 
tions usually  are  general  in  nature  or  intended  to  obtain  a  group 
reply  to  a  point  made  by  the  instructor.  As  an  example,  the  ques- 
tion "What  are  the  two  causes  of  accidents?"  may  be  intended  to 
elicit  the  reply,  "Unsafe  Conditions  and  Unsafe  Acts/'  from  every- 
one in  the  group. 

Directed:  The  directed  question  is  given  to  one  person  for  reply 
— because  the  instructor  believes  that  this  person  will  give  the 
reply  he  expects,  to  encourage  participation,  to  determine  whether 
or  not  this  person  has  learned  a  specific  point,  or  just  because  it  is 
his  turn  to  answer. 

Reverse:  The  reverse  question  is  used  when  a  trainee  asks  a 
question,  for  the  purpose  of  information  or  verification  of  his  own 
answer  to  the  question.  To  get  further  explanation  or  clarification, 
the  instructor  reverses  the  question  to  the  questioner  by  in  turn 
asking,  "What  do  you  think  the  answer  should  be?"  or  "What 
would  you  do  about  that?"  or  a  similar  question  back  to  the 
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original  questioner.  Of  course,  the  instructor  will  eventually  give 
his  answer  or  agree  with  the  answer  given  by  the  questioner. 

Relay:  A  relay  question  is  one  asked  by  a  trainee  and  repeated  by 
the  instructor  to  the  entire  group  for  their  replies.  From  the  replies 
received,  the  instructor  provides  the  best  answer  or  answers. 
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Time  is,  or  should  be,  of  prinae  importance  in  any  presentation — 
and  time  wasted  trying  to  get  equipment,  visual  aids,  or  demon- 
strations in  order  can  be  frustrating  to  both  the  instructor  and  the 
trainees.  The  instructor  should  have  the  equipment  ready  to  oper- 
ate before  the  session  begins.  If  electrical  equipment  is  to  be  used, 
outlets  should  be  located,  extensions  provided  if  necessary,  the 
equipment  turned  on  to  make  certain  it  operates,  etc.  A  smoothly 
v^onducted,  well  organized  session  requires  sufficient  time  and 
preparation  to  permit  the  instructor  to  present  visual  aids  as  an 
integrated  part  of  the  presentation. 
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PRACTICE 
MAKES  PERFECT 


Applying  the  adage  "practice  makes  perfect"  to  the  development 
of  a  good  instructor,  implies  that  the  practice  will  include  self- 
criticism  and  analysis  to  accomplish  continuous  improvement.  If 
the  practice  includes  poor  habits  and  fails  to  show  improvement 
of  material,  information,  and  method  of  presentation,  the  results 
may  be  that  "practice  makes  perfectly  poor"  presentations.  It 
should  be  remembered  that  "practice"  is  considered  as  a  system- 
atic exercise  or  repetition  intended  to  improve  a  person's  dis- 
cipline, thinking,  arid  actions.  This  would  imply  that  the  practice 
should  be  undertaken  preparatory  to  giving  the  presentation  to  a 
group,  rather  than  practicing  on  the  class. 

The  last  phase  of  the  Instructor  Institute  is  the  actual 
presentations  made  by  the  participants  and  evaluation 
by  the  instructor.  The  following  procedures  are  recom- 
mended: 


Unless  there  is  a  sufficient  period  of  time  between  the  assignment 
of  subjects  and  the  actual  presentation,  the  participants  may  not 
be  able  to  prepare  properly — as  stated  in  the  instruction.  There- 
fore, it  is  suggested  that  subjects  be  assigned  on  the  first  or  second  57 


ASSIGNMENT  OF  SUBJECIB 
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day  to  give  the  participants  an  opportunity  to  assemble  informa- 
tion, prepare  guides  and  visuals,  and  learn  the  subject.  If  the  De- 
partment of  Labor  "Safety  in  Industry  Instructor  Outlines"  are  to 
be  used,  the  participants  may  only  need  to  develop  supporting  ma- 
teria! and  examples.  If  not  more  time  will  be  required  for  prepa- 
ration. In  any  case,  subjects  assigned  or  chosen  should  be  those 
which  the  participant  probably  will  use  in  his  future  activities. 

PREPARATION 

Each  participant  should  be  advised  as  to  the  date  end  time  he  will 
make  his  presentation.  The  time  allotted  to  each  one  will  depend 
upon  the  number  of  participants  and  the  total  time  available,  but  it 
is  preferable  that  each  be  given  35  to  45  minutes  with  an  additional 
10  minutes  for  discussion  of  his  evaluatio  ,.  The  instructor  should 
set  the  stage  by  introducing  the  speaker  and  his  subject,  and 
stating  the  type  of  training  and  students  supposedly  represented. 

EVALUATION 

During  each  presentation,  the  instructor  should  use  a  form  (example 
on  pages  59  and  60)  to  analyze  and  record  his  evaluation  of  the 
presentation.  This  should  be  discussed  carefully  following  the 
presentation — making  certain  that  comments  are  helpful  and  posi- 
tive suggestions  with  no  indication  of  ridicule.  It  must  be  re- 
membered that  the  presentation  and  evaluation  are  for  the  purpose 
of  giving  the  participant  an  opportunity  to  know  those  factors  which 
need  improvement,  so  he  will  eventually  be  a  better  instructor. 
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Instructor 


1  Planning  Course: 

2  Knowledge  of  Subjects:  1 

2 
3 
4 
5 

3  Professional  Attitude: 

4  Leadership: 

5  Personality  (Enthusiam): 

6  Techniques: 

a    Establishing^  maintaining  contact- 

b  Order  of  presentation — 

c  Timing — 

d  Flexibility — 

e  Technical  accuracy — 

f  Adaptation  to  group — 

g  Group  participation — 

h  Mannerisms — 

i  Tact — 

j  Grammar — 

k  Voice — 


Evaluation  hy 
Date 

100  90 


]  □ 


80 


:  r: 


3  L 


1  c 


]  r 
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70 


60 
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100       90       80        70        60  50 


7  Use  of  Visual  Aids: 
a    SHackboard — 

b    Slides — 

c    Charts,  posters — 

d    Demonstrations — 

e    Illustrations — 

f     Student  reference  materials- 

g    Worksheets — 

8  Assignments: 

9  Discussion  Periods: 


CD  [ 


□  [ 
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scqueiiee  and  basie  eon  tent.  Additional 
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should  l")e  ineluded  for  a  complete  presen- 
tatioii  suitable  to  the  conditions^  locahty, 
industry  J  or  oe(aii:>ational  group. 
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SUGGESTIONS  FOR  THE  INSTRUCTOR 


Eacli  of  the  ei^Iil  inaimals  c  ataiiis  material  wliidi  will  serve  as  an 
organized  gnide  for  inslruelion  in  the  safety  suhjects  that  are  (Hseussed, 
The  text  may  I)e  used  as  l)asie  teaching  material,  but  it  is  advisable  to 
include  adchtional  h)cal  material  in  order  to  present  a  specific  training 
course  in  safety  which  is  tailored  to  the  conditions  and  situations  pecidiar 
to  the  locality  and  adapted  to  the  needs  of  the  particular  conference  tliat 
the  instructor  is  conducting. 

It  is  recommended  that  conferences  he  lield  once  or  twice  a  week. 
and  that  they  consist  of  two  50-minute  periods  with  a  "break"  of  15 
minutes  between  periods.  If  conferences  are  held  once  or  twice  a  week, 
the  instructor  will  be  able  to  study  and  organize  the  instruction  material 
thoroughly  in  order  to  prepare  liiniself  before  the  next  conference, 
and  the  participant  will  be  provided  sufficient  time  for  study  between 
conferences.  The  entire  course  which  is  based  on  the  eight  manuals  can 
be  satisfactorily  completed  in  this  manner  in  22  weeks  to  1  year. 

If  at  all  possible,  the  participants  who  are  selected  for  each  confer- 
ence shoidd  be  at  the  same  supervisory  or  worker  level,  and  they  should 
not  have  conflicting  intcicsts.  It  is  reconmierided  that  15  to  20  partici- 
pants be  the  maximum  number  allowed  to  attend  such  conference  so  that 
enough  time  will  be  made  available  for  discussion  and  individual  par- 
ticipation. Every  participant  should  be  encouraged  to  take  an  active  part 
in  the  discussion. 

The  conference  room  should  he  well  lighted  and  comfortable,  and 
devoid  of  noise  and  other  distractions.  A  blackboard,  chalk,  and  erasers 
should  be  available,  and  each  participant  should  have  facilities  for  taking 
notes,  which  he  should,  of  course,  be  encouraged  to  do.  A  projection 
screen  and  projector  should  be  provided  for  showing  motion  picliires  and 
slide  films  which  may  be  selected  on  the  various  safety  subjects. 
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SAFETY  TRAINING  TECHNIQUES 


it  is  of  ulinost  iiiiportaiu'C  thai  llic  inslriK^ior  heroine  iUMjuaintiMl  wilh  souk*  of 
ihc  basic  Iraining  lc(^hiii(jiies  in  order  to  Ix  Iter  prcpart*  himself  lo  eoiKhicl  the 
course  successfully. 

Planning 

1.  'J'he  iiistrU(^ior  should  have  such  visual  aids  as  are  pcrliiient  lo  the  sid)j(M  t 
matter  of  the  course.  These  should  he  s(?t  up  in  proper  se(|uenee.  An  indication 
or  note  on  the  instructor's  outline  (^onld  he  very  helpful  as  a  ^uide  that  a  particular 
visual  aid  should  be  used. 

2.  'J1ie  eour.se  outline  as  well  as  the  handout  uiateriai  ami  the  visual  aids 
should  he  checked  at  regular  intervals.  This  should  be  done  by  the  instructor  in 
order  lo  revise,  improvts  antl  modernize  the  course  presentation.  The  material 
should  also  be  checked  to  make  sure  that  it  conforms  with  policies  of  labor  and 
management  in  tlic  country  where  it  will  be  presented. 

The  instructor's  outline  should  be  adapted  by  him  lo  his  particular  method 
of  presentation,  keeping  in  mind  that  this  is  a  discussion  conference  type  of  session. 

4.  The  instructor  would  do  well  to  get  an  advance  list  of  the  students  that 
will  participate  and  their  positions  and  backgrounds.  A  study  of  such  informa 
tion  could  be  very  helpfr'  to  the  instructor  when  he  faces  his  class. 

Preparation  of  Classroom 

Many  conferences  and  courses  have  failed  simply  because  no  preparation  was 
made  for  the  classroom  facilities. 

1.  The  classroom  should  be  located  in  an  area  where  there  is  the  least  amount 
of  noise  or  distraction. 

2.  Good  ventilation,  lighting,  and  sufficient  room  are  important  aspects  to 
consider. 

^.  The  seating  arrangement  and  scats  should  be  comfortable  as  well  as  in- 
formal. A  round-table  seating  arrangement  is  the  most  effective  for  discussion- 
conference  sessions. 

4.  The  room  should  be  equipped  with  a  good  blackboard,  sufficient  clialk. 
and  a  clean  eraser,  A  stand  should  be  available  for  mounting  the  charts  and 
visual  aids  to  be  used  during  the  conference.  A  35-mm.  slide  projector  should  he 
available. 
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I'eachinp 

1.  An  oflii'iiil  of  or{j;iiinzalion  slioiiM  ojx'ii  llir  fir>l  srssion  with 
a  sliilemeiii  rp{];ar<liii{j;  ihr  <,'<Mirral  ol)j(M'livos  of  the  <*oursr.  He  shouhl 
then  inlroWiH'o  llie  inslriirlor  to  ^ivr  liiiii  the  |)n>per  presli^r  in  rrlali<»ii 
to  the  <];ronp  lie  will  leach. 

2.  At  the  first  session,  the  instriietor  shonhl  open  withi  an  e\|)laiia- 
tion  of  the  <'Oinse  ohje<*tives  an<l  its  nietho<l  of  presentation.  At  this  tinie, 
he  shoiihl  draw  upon  his  experience  to  relate  an  illustrative  inei<lent 
that  will  bring  him  in  closer  relationship  with  the  {;roup  an<l.  at  the 
same  lime,  enable  him  to  introduce  the  theme  of  tlie  first  session, 

3.  The  <*ourse  shonhl  he  [)resente<l  l)y  employing  the  discussion- 
conference  method. 

4.  The  instructor  shouhl  have  the  class  follow  a  predetermined 
schedule  an<l  nuiintain  or<ler  at  all  times.  Only  one  participant  sliouhl 
he  pennitte<l  to  give  his  viewpoint  i*t  a  time.  The  instructor  shouhl  keep 
the  class  discussion  within  the  subject  mailer  as  contained  in  the  in- 
structor's outline. 

5.  If  possible,  an  oflicial  shouhl  l)e  asked  to  speak  at  the  terminati<m 
of  the  course. 

Tips  for  Instructors 

Learning  is  a<;tually  the  acv{uisition  of  new  i<leas.  abilities,  an<l  skills 
accfuired  through  the  senses  of  hearing,  seeing,  and  feeling  by  touch. 

1.  New^  ideas  are  conveyed  through  the  presentation  of  knowledge, 
and  thought  is  stimulated  through  the  stunent'&  sense  of  hearing. 

Abilities  and  skills  are  presented  through  the  nie<lia  of  telling.  <leni- 
onstrating.  and  having  stu<lenls  demonstrate  under  tlie  supervision  of  the 
instructor.  Students  acquire  abilities  and  skills  via  the  senses  of  hearing, 
seeing,  and  feeling  by  touch. 

2.  An  important  aspect  of  teaching  is  to  remember  that  the  student 
absorbs  more  when  he  participates  in  a  discussion*  The  instructor,  there- 
fore, strives  to  get  100-percent  class  participation. 

3.  The  instructor  should  become  aware  of  outstanding  character- 
istics of  his  students.  This  could  be  very  helpful  when  leading  discus- 
sions. For  example: 

A.  Some  may  be  more  mature, 

B.  Some  may  have  a  knowledge  of  safety. 

C.  Some  may  have  actual  experience  to  draw  upon  in  the  discus- 
sion. 

D.  Some  may  have  a  faster  learning  speed  than  others. 

E.  Some  may  be  ''stallers"  who  can  slow  down  the  discussion. 

F.  Others  may  be  aggressive  and  want  to  monopolize  the  dis- 
cussion. 
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I',,  Some  iiiav  hv  ''slallcis  '  who  ran  slow  down  ihv  <lis<Mission. 
j' .  (>lli(*rs  may  Ix*  aggrossi\  i'  and  want  lo  nionopoii^c  ihc  disrnssioii. 
if.  Then'  may  ho  a  '""know -il-alP'  in  the  groii{   wlio  innsl  h«»  propcrl) 
con  tTolled. 

II.  Sonw  may  hv  ronslaiil  h:^l<^H)nKT-  wlu)  ask  qucslions  ahonl  previous 
discoissions  and  delay  tlie  iass. 
1.  The  tteaclliing  process  consists  < »!': 

A.  TeEiug    ihis  means  gi\    \ix  hackgTomid  inforniatioii  to  iiitrodnee  a 
r>ubjccl. 

B.  Showing — a  demonslralio/j  of  so  nit:'  e(piipnienl  pertaining  lo  ihc  suh- 
joct  16  be  discussed  is^  ver \  inipresnive. 

(].  Illustrating — using  chart.-?.,  blackboiird.  slide,  or  films  are  \ery  helfpid 

lo  liigldiglit  npecific  point*^  tm  the  dascusftion. 
I).  Discussion  conference    linv  participation  o^  llie  studculs  in  (ornui- 

laling  their  thinking  abonal  the  subject  under  discussion  =^  fund^^menlal 

to  getting  the  most  out  of  tiie  session. 
1%.  (Conclusions — the  instTuctx)r"s  summation  of  the  session  should  knit 

together  the  points  discusrie^^'  during  the  session,  and  sihould  inchnle 

other  important  details  that  ana y  have  been  overlooked  l)y  the  group. 
I'\  Questions — during  the  sessiom.  the  instructor  should  use  (juestions  lo 

stimulate  discussion,  and  alsir*  lo  help  bring  the  discussion  back  to  the 

subject  matter  if  it  has  strayied. 

Guest  Instructors 

It  is  necessary  that  the  instructor  be  granted  full  responsibility  for  conduct  of 
the  class;  at  times,  however,  he  may  wish  to  call  in  an  expert  in  a  particular  field 
as  a  guest  instructor  (or  lecturer).  Tn  such  event,  it  is  essential  that  the  instructor 
maintain  control  of  the  course. 

Tlie  instructor  must  tie  in  the  work  of  the  gu^st  instructor  with  the  balance  of 
the  course;  he  must  outline  the  phase  of  the  subjeff  t  to  be  covered  by  the  guest  and 
satisfy  himself  that  the  guest  limits  himself  to  the  field  as  outlined;  he  should  sum- 
marize the  guest's  contribution,  pointing  out  its  relative  importance  in  the  field 
of  accident  prevention.  While  the  use  of  a  few  guseet  instructors  (properly  utilized) 
can  add  to  the  effectiveness  of  the  course,  a  series  of  ^Hccturers"  w  hose  topics  are 
not  correlated  will  inevitably  result  in  confusion. 

It  is  recommended  that  ^^guest  experts"  be  used  only  for  supplementary  train- 
ing, and  not  to  replace  even  part  of  this  course  which  should  be  taught  by  one 
instructor. 
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The  Consultative  Approach 
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RECOMMENDATIONS 
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REPORT 


FOLLOW-UP 


CHART  38— H 


WHAT  IT  IS 


ENCOURAGE- 
MENT OF 
VOLUNTARY 
EFFORT 


Tlie  consultative  approacli  is  tlie  encourafj^enT^nt  ui  vohintary  effort 
by  management  to  improve  working  conditions  and  plant  productivity. 
The  con*i:ltaiit  advises  and  assists  management  but  he  has  autliority  to 
use  enforcement  of  laws  and  codes.  The  inspector  remains  in  the  role 
of  enforcement  officer.  He  enforces  the  safety  codes  and  laws  of  the 
State  Department  of  Labor. 
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KLEMENTS  OF 

PRODUCTION 

CONCEPT 

HOIV  IT 
OPERATES 

SURVEYS 

1 

1 

i 
1 

1 
i 
1 

i 

The  (^onsiilliinl  olTers  assisliiiuM*  to  plant  inana^enHMil  willi  lli<*  pro- 
leclion  of  the  inanp<>\v(M-.  iiiachiiKM y.  material.  (MpiipnuMil  aiul  proJuc- 
lion  lhn)U<;li  h\u  iiuhislrial  safely  pn»<xrain.  1  lie  <'\p<Ml<Ml  results  are 
1  inereased  produeliN  ily  and  workcM-  prol(M*lioii. 

1 

The  prof^rani  consists  of: 

1.  A  snrvey  of  ihe  safely  perforniancH*  of  ihe  planl.  ihe  safely 
orf^anizalioiu  its  aeli\  ilies  and  results. 

2.  An  appraisal  of  the  nieehanieal  hazards,  iransniission  of  power 
niaehines.  materials   handling,  unsafe   conditions  and  unsafe 
work  nietliods.  an<]  }uizar(h)iis  processes. 

•i.  A  surv(?y  of  the  potentially  hazardous  sul)stan(*es  us<m1  or  pro- 
duced in  the  plauU  including;  pro<lncts.  l)yprodu<*ls.  and  waste 
handling,  removal  and  disposal. 

RECOMMENDA- 
TIONS 

The  consultant,  after  finishing  a  detailed  survey  of  the  actual  eon- 
(lilions  in  the  plant,  shoidd  nnike  a  report  enihodying  his  rc(*onnnenda- 
tions  for  the  elimination  of  hazards,  improvenienl  of  the  safely 
organization,  and  the  means  of  intensifying  safely  promotion  activities. 

CONFERENCE 
WITH 

IVl  A 1  ^  A  Lr  Iti  IVl  Hi  IN  1 

1 

{ 

The  consultant  should  analyze  the  results  of  his  sinvey  and  his 
reconunendations  for  correction,  and  should  use  all  means  at  liis  dis- 
posal to  sell  lop  management  on  the  real  need  for  and  advantages  of 
an  effective  safety  program.  He  should  set  a  date  for  a  followup  visit 
enough  in  advance  to  provide  management  with  time  to  show  progress 
in  carrying  out  his  (the  consullanlV)  reconunendations. 

REPORT  ■ 

The  consultant  should  present,  in  final  forni,  a  report  of  his  findings 
and  reconunendations  to  both  his  own  superior  and  to  the  designated 
company  representative. 

FOLLOWUP 

The  consultant  shoukL  on  occasion  of  his  conference  with  top  manage- 
ment, liave  set  a  dale  for  a  future  call.  This  followup  visit  to  the  com- 
pany will  prevent  loss  of  interest  by  the  official  and  sbould  assure 
future  cooperation. 
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CONSULTATIVE  APPROACH 
MORE  SUCCESSFUL 


1.  ENFORCEMENT  ALONE 


2.  EDUCATION  ALONE 


l-l-2=3.  MOST  SUCCESSFUL 

CONSULTATIVE  APPROACH 


CHART  39~H 


ENFORCEMEIST 


EARLY 

ATTEMPTS  BY 
LEGISLATION 


DEVELOPMENT 
OF  REGULA- 
TIONS AND 
CODES 


Some  of  llie  first  alleinpls  to  prevent  accident:^  in  the  early  develop- 
ment of  industrialization  in  the  United  Stales  jt^er^; 

1.  Gathering  accident  statistics. 

2.  Laws  requiring  guarding  of  dangerous  machinery. 

3.  Laws  requiring  emergency  signaling  and  stopping  devices. 

This  was  follow^ed  hy  enforcement  procedures,  generally  under  the 
inspection  department  of  that  State. 


Later,  some  States  enacted  la^vs  delegating  to  an  enforcement  official 
or  to  a  hoard  or  conunission  the  responsihility  of  drafting  rules  and 
regulations  with  force  of  law. 

Other  Slates  used  advisory  standards  as  a  guide,  and  issued  orders  re- 
quiring the  guarding  of  specific  hazards  in  accordance  with  rules  of 
these  standards. 
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iSSPECTIOX 
AM) 

lAKOKCEMIvXT 


In  oach  Stalo.  for  a  few  years  aftor  the  (v-tahlislnnenl  of  an  iu^poriiou 
and  rnf()rc(Mncnl  |)r<)cc(hno.  \v(»  foinul  llu»  inspecticni  fom*  fully  urru- 
liir'l  \vnli  iinc<Arrin«;  and  };uardin«:  iinsaft*  mrrlianical  cnnditiuns. 
Uo<'auso  little  j;uardin^  had  been  (hnie  np  to  that  tinu^  its  efforts  had 
an  iinjxn  taiit  eflV*  ♦  upon  rediu  inj:  iujuri(»s.  because  <d'  the  nnj^uarded 
hells,  ^^(»ars.  |)ulh»ys.  shaftin{j;.  and  other  nieehanieal  hazards.  W  ith  the 
|)assin«:  y(\ns.  the  inspeetitni  and  enforcement  phase  pr(»dueed  a  fairly 
«.'ood  level  of  nu»ehanieal  saf(»j^uardin^  in  industry. 


INSPECTION 
AND  ENFORCE- 
MENT ALONE 
—INSUFFICIENT 


EDUCATION 


EDUCATION 
AND  PROMO- 
TION ALONE 


GENERALLY 
UNSUCCESSFUL 


At  jnesent.  in  nuisl  States,  it  seems  that  enfon^emenl  is  havim:  liJile 
effect  in  further  redueinj;  injuries  to  workers.  It  is  (d)vi(rus  that 
a  visit  onee  or  twice  a  year  to  any  plant  will  only  reveal  comparative 
workin<^  conditions  found  at  each  visit.  Even  the  most  tliorouj^h  in- 
spection will  have  only  slight  effect,  if  any.  upon  general  safety  con- 
ditions. A  real  safety  program  cannot  be  ''sohr'  on  a  ''one-calF'  basis. 


I  The  majority  of  industrial  injuries  are  due  to  accidents  caused  by 
unsafe  acts,  or  a  combination  of  unsafe  acts  and  unsafe  conditions. 
Many  States  recognized  this  some  years  ago.  and  some  started  experi- 
menting with  educational  and  promotional  activities.  Some  are  carry- 
ing on  these  educational  and  promotional  activities  with  staff  other 
than  that  carrying  on  inspection  for  purposes  of  enforcement. 


PROBLEM 


Generally  speaking,  this  has  not  been  completely  satisfactory,  for  the 

following  reasons: 

L  Unsatisfactory  management  contact.  The  consultant  (without  en- 
forcement or  right  of  entry)  is  readily  sent  to  a  lower  official  of 
the  company  or  he  is  brushed  aside. 

2.  Survey  re(fuires  management  approval.  This  lias  been  found 
to  be  difficult  to  arrange  without  complicated  negotiations  and 
official  arrangements.  Such  a  survey  is  essential  for  obtaining 
accurate  information;  without  it  there  can  be  no  way  to  measure 
the  education  which  is  required. 

3.  Most  managements  are  reluctant  to  admit  need  of  such  services. 


The  problem  here  is  that  those  companies,  which  need  assistance  most, 
either  (\o  not  recognize  their  need  or  will  not  admit  it.  Those  com- 
panies which  recognize  the  value  of  such  a  survey,  and  approve  of  it 
being  made,  are  generally  the  companies  which  need  sueli  services 
least. 


Enrc  n  io^. 

FRO.MOTIO^ 
INSPECTION. 
ENFORCEMFJ.M 
■H  THORITY 

C0M15LNATI0N 

M(JRE 

EFFECTIVE 


TIlis  conihinalioii  will  be  most  effective  beraii>e  it  will: 

1.  Provide  the  roii.-^ultant  with  the  proper  authority.  Avliich  he  uses 
only  to  receive  the  proper  pi^M^^^e  innr*  top  management. 

2.  Give  the  consultant  the  opportunity  to  lop  nianafrei  lent  or? 
tbe  need  for  a  survey.  He  can  then  make  the  survey  fiu  facts; 
facts  wbich  will  furnish  the  basis  for  his  reconnnendations  for 
improvements  in  tbe  safety  pro<j;ranK  and  for  ecUicational  needs. 
It  will  also  <];ive  him  tbe  opportunity  to  follow  the  proj^ress  of  his 
recommendations  with  top  management. 
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QUALIFICATIONS  OF 
CONSULTANT 


1.  TRAINING 


2.  PRACTICAL 
EXPERIENCE 


3.  EDUCATION 


CHART  40— H 

COMPETENT 

SAFETY 

TECHNICIAN 

Tlie  consultative  approach  requires  a  competent  State  safety  tecli- 
iiician : 

1.  To  be  technically  qualified. 

2.  To  be  sincerely  interested  in  his  \Vork. 

3.  To  be  a  good  salesman. 

4.  To  have  tiie  ability  to  effectively  present  liis  findings. 

5.  To  !iave  training  that  covers  a  wide  scope  of  subjects.,  industries, 
methods,  and  details. 

PRACTICAL 
EXPERIENCE 

He  should  have  enough  broad  practical  experience  to  .  give  liini  a 
good  general  understanding  of  industrial  operations,  processes,  and 
work  methods.  This  should  enable  him  to  appraise  performance  in 
eacii  establishment,  to  know  what  to  look  for,  and  how  to  determine 
whether  a  condition,  a  practice,  or  an  operation  is  in  need  of  correc- 
tion. He  should  understand  industrial  organization  and  managerial 

'  fiiiH  ticms  re*i;iinliii«:  saftMy  and  tho  nutans  hy  wliicli  tli(>sc  functions 

I  arr  (*ff(M  tivtd y  performed. 

FORMAL  (situation  should  ho  broad,  hut  not  U(Messariiy  scitMitific.  A  college 

EDUCATION  ;  <l<^f;r(M^  and  or  technical  traiiiinji;  is  valual)le.  hut  not  <^s-entia!  if  tli<» 

i  consultant  has  a  lo«:ical  iniud.  is  a  student,  and  has  liad  siini<  ieiitiy 

'  Nvide  e\perien(u^  to  <!;ive  him  a  ^ood  back«;roiiiid  of  kiio\vhMlj;e  in  the 

\  fields  indicated. 

COURSES  OR  \  lit'  would  also  h<^  better  preparetJ  for  his  <bities  if: 

INSTRUCTION  ].  Jle  had  completed  a  systematized  com-se  of  instruction  in  allied 

j  snbji^ts — not  necessarily  safety,  but  sut^i  siibjects  a^  materials 

I  handlin*^.  phnU  layout,  public  speakin*;.  and  repiirl  writin*:. 

;       2.  Jle  knows  where  to  find  additional  information  and  how  to  use 

I  reference  material. 

;  3.  He  receives  traiuiri*;  in  how  to  study  and  analyze  properly — 
I  this  lead^  to  alertnes.^  and  increases  his  ability  to  size  up  situa- 

tions and  conditions  quickly. 


SELLING  SAFETY 


1.  PREPARATION 


2.  CONTACT 


3.  INTERVIEW 

CONVINCE  MANAGEMENT 

4.  PLANT  SURVEY 


5.  INTERVIEW 


CHART  41— H 


PREPARATION 


SECURE 


The  consultant  sliould  obtain  information  about  tlie  plant,  its  accident 
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INFORMATION 

record,  the  report?  of  previous  inspections  or  surveys,  attitudes  of 
management  and  supervisors,  the  products  manufactured,  byproducts, 
and  about  the  disposal  of  wastes. 

PREPARE 

SAFETY 

MATERIAL 

He  should  obtain  or  prepare  general  safety  material,  such  as  standards 
of  mechanical  guarding,  illumination,  and  educational  or  informa- 
tional material  for  the  industry  and  processes  of  the  plant  to  be 
visited,  as  well  as  copies  of  the  applicable  State  standards,  regulations, 
or  statutes.  This  should  be  organized  to  make  an  attractive  and  inter- 
esting presentation. 

HAVE  A  PLAN 

He  should  prepare  his  line  of  approach  to  the  management  of  the 
plant  to  be  visited.  He  should  have  a  definite  phui.  He  should  use  a 

8 

COM  ACT 


IMTIAL 
CONTACT 


FIRST 
INTERVIEW 

MAKE  (;()()D 

iaiprf:ssion 


CREATE 
INTEREST 


positive  approach  hur^e^l  on  benefit.-  t<»  the  (Munpany  an«l  its  oflieial 
;  -npervisurs.  an<l  eniph»y<»es,  in  th<*  \\<v  of  his  [)ro(!u(  t  (>af(»t\  ). 


T\w  initial  e<»ntaet  with  the  top  nianajienient  of  th<*  eoni|)any  shonhl  l)e 
by  halter  or  by  [ihone  when  practical,  and  sliouhl  b<*  <l<)nc  by  >oni<M»ne 
in  the  State  labor  commissioner's  oflice.  if  possibh*,  1  li<*  arranjrenient 
rlionid  be  for  the  consultant  to  see  the  top  niana«;<Mnent  repres(»ntati\ e 
per-onally.  \\\  this  mean^.  the  consultant  is  «riv<*n  projx^r  pn*sti^<^ 


Create  a  friendly  atniosphen* — personal  neatness,  eonduet.  attitn<U^ 
interest,  sincerity.  The  consultant  should  endeavor  to  j!;et  the  favorable 
attention  of  top  nianaj^euient  representative. 

Create  interest.  At  thi:^  point  the  consultant  should  Inne  the  favorable 
attention  of  the  top  management  representative,  and  may  now  explain 
:  what  can  be  done.  The  positive  approach  should  be  used.  The  con- 
I  sultant  should  be  able  to  sell  the  advisability  of  his  uuiking  a  survey 
'  in  the  plant. 


PLAINT  SURVEY 

He  should  ascertain  tiie  safety  orfjanization  of  the  plant-  a^  well  as 
the  plant's  injury  rates,  and  then  should  follow  through  with  a  plant 
tour,  accompanied  by  a  designated  plant  official. 

PLANT  TOUR 

PROFESSIONAL 
AND  FRIENDLY  ! 
ATTITUDE  I 

A  friendly  atmosphere  should  be  maintained  during  the  entire  time  the 
consultant  is  in  contact  with  the  plant,  its  officers,  officials,  supervisors, 
workers,  and  his  guide.  His  personal  prestige  and  that  of  his  agency 
should  be  preserved  by  the  types  and  quality  of  questions  he  asks 
and  the  ability  he  demonstrates  in  discussing  problems  and  their 
solutions  with  foremen  and  others.  He  should  plan  reconnnendations 
to  fit  the  needs  of  tliat  particular  plant,  and  should  justify  his  recom- 
mendations by  the  benefits  which  will  result  by  tlieir  being  put  into 
practice. 

FINAL 
INTERVIEW 

The  consultant  should  again  speak  to  the  general  manager  and  sell 
liis  plan  covering  recommendations  concerning  safety  organization, 
housekeeping,  mechanical  guarding  and  all  other  phases  of  safety 
covered  by  his  survey.  The  consultant  should  recommend  compliance 
with  all  State  safety  regulations  as  a  matter  of  course. 

SELL  PLAN 
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NO  sk\  f:kf 

CHITICISM 


AVOID 

AH(;iiMi:>TS 


IvNCOUUAGI- 
COMMENTS 


PROVIDE 
DETAILS 


SELL  RECOM- 
MENDATIONS 


TRY  TO  GET 
ACTION 


Prai*<'  -hould  ho  lri^<Ml  for  truoJ  coinlilion-  fouinl.  lor  safrly  iniiHKNi 
lor<'nirii.  hoimI  lioii*ckr<'|Mii|i.  «ziiar<KMl  niariii a  trofnl  to(»!  coii' 

trol  proirrain-  ami  l<^r  any  utlu'r  comlilioii  <n*  action  \N<»r!li\  ul  laxorahlf 
liirntioii.  (1)41  not  iinw iirraiitcd  |)i aix*. ) 


Do  not  so\<MH*!\  criticize  or  con(l<*nni  conditions  oi-  a<'tion>  of  foremen 
or  others.  I'lie  consnltant  slionid  renieinhcr  to  maintain  tln^  sal<v- 
"alinosplicre/'  to  use  tlie  positi\(*  apj^roacli.  and  cite  lien<*lits  N\lii<h 
\v(nd<l  r<*>ult  fiom  niakin;^  tlie  recoinmend<Ml  iiM|)ro\ <Miients. 

I'he  consultant  may  a\<»id  ar<rmiient>  liy  jiainin^  acc<^|>tane<^  of  liini>elf 
and  his  ret^onniK^nt  hit  ions  by  each  f<»renian  as  thr  snr\  (^y  <do|Js. 
Shouhl  a  snptM'\  isoi-  di(T<M'  with  any  ri^commendation*  the  <*«msnltant 
shonhl  di|)h)matical ly  h^ad  ihe  discussion  to  an  a^i'<'em<Mit  hase<l  on 
facts  an<I  h)irie. 


rhe  (*(>nsnltant  shonhl  encoiiia^t*  full  discussion  of  his  rc<'onim<'nda- 
tions  to  learn  how  e\eryone  fe<ds  and  thinks  about  them.  Many  times 
such  discussions  will  clarify  a  situation  when^  miHiin<ierstan<lin«r  (^xists. 


rhe  consultant  shtndd  he  prepan^d  {o  provide  nu>re  <letails  on  state- 
nuMits  or  reconinu^ndations  he  has  made.  lie  should  he  ready  to  supply 
drawinj^s.  examples,  descriptions  or  explanations  of  any  matter  wnic^h 
is  not  (dear. 


lie  should  state  the  exact  locati(MK  what  is  to  he  done,  how  it  is  to 
1)(^  done,  and  what  this  will  aeeomplish.  i.e..  why  it  is  desiralde  ami 
what  h(*nefit  will  he  derived  by  the  company.  This  should  be  doiu* 
with  en(»u*;h  instructions  to  carry  it  to  completion. 


As  each  recommendation  is  discussed,  the  consultant  should  try  to  get 
approval  for  action  on  it  before  starting  discuission  on  the  re<'oin- 
mendation  following  it.  Try  to  pin  down  ivho  will  be  responsible  for 
carrying  out  the  rc(M>mmendatiou  and  ivhrn  the  action  will  be  started 
and  finished,  if  possible. 
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SURVEY  FOR  APPRAISAL 

A.  PLANT  PHYSICAL  CONDITIONS 


LIGHTING 


HAND  TOOLS 


PERSONAL 

PROTECTIVE 

EQUIPMENT 


ELECTRICAL 
HAZARDS 

MATERIALS 
L  HANDLING 

FIRST  AID 

LAYOUT 
MAINTENANCE 
AND  MACHINE 
GUARDING 


B.  SAFETY  ACTIVITIES 


SAFETY  COMMITTEE 


CHART  42— H 


PLANT 
PHYSICAL 
CONDITIONS 

The  safely  coiisullaiil  should  cheek  the  slaiuhinl  of  machine  guarding 
that  has  been  applied,  and  in  examining  and  inspecting  ea<di  machine 
look  for  specific  lacks  or  defects-  which  involve  departures  from  the 
Stale  code  or  the  applicable  American  safety  standard,  as  the  case 
may  be. 

MACHINE 
GUARDING 

SAFETY 
EQUIPMENT 

i 

1 

1 
1 

The  operations,  processes^  and  activities  for  which  safety  equipment 
might  be  required,  such  as  goggles,  respirators,  protective  clothing, 
safely  shoes,  etc.,  should  be  studied  with  care.  In  each  case  the  entire 
cycle  of  activities  should  be  studied.  If  this  is  done,  it  is  frecpiently 
found  that  operations  which  appear  safe  will  include,  at  some  point  in 
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OVKKHKAl) 
F.oriPMFNT 

OTHEK 

PHYSICAL 

CONDITIONS 


tlie  (  vrle.  or  in  >er\  irinir  an<l  repair  \v<»rk.  roine  e\|M>-iire  \vliere  jM*r- 
xuial  prote<  ti\e  «Mjiii|)ment  i-  advisable  or  es-<*ritial. 

Mraiir^  of  ar<r--  to  »>\rrlH*aJ  r<jiiipinenl  aiui  ulli*»r  i>la4tv-  %\lirn*  n]»Mi 
rinisl  ^o  ^ll<»IIl<l  be  <  lir<  ke*l  Tor  -afety  aii<l  <  onvf>iiieiue, 

>iirli  iiiali«>rr  a-  lloII^rk^efMII^:.  th«*  >afety  of  tools  ainl  portal>l<*  equip- 
ment. Inainlena^<•<^  li«rlitintr.  t«Mni)eratnre  extreme-.  e\<essi\»^  noi>f\ 
an<l  ihe  like  sliouM  l»e  api)raise<l  in  the  liirhl  of  a<  repte(l  ^tan<^a^l^  of 
<r<M)(l  practice. 


EXPLOSION 
AND  FIRE 


The  e<»nsiiUaiit  ^liouhl  be  <»n  the  ah*rt  for  hii:h-hazar<l  j^ossibilities 
jiiich  as  overj^resriires.  the  reh^ase  of  <  o3nbnslible  ^ase>  or  <bi>t.  (  hemi* 
cal  rearlioiis  that  mijj;bt  ^el  out  of  <<mlroL  breakouts  of  hazanbnis 
licpii<ls  and  J2;ases.  and  the  like.  The  saf<^«.niar<ls  for  lbe^<^  i)<i>sible  o<  <  iir> 
ren<es  shouhl  be  <"ar<*fullv  ronsi»bMe<L 


HEALTH 
HAZARDS 

SAFETY 
ACTIVITIES 


SAFETY 
COMMITTEES 


A  survey  of  c)r(iij)alional  health  hazar<l^  shoubl  be  a  part  of  this 
appraisal. 


Each  element  of  the  safety  j)ro{^rain  (if  any)  shoubl  be  investi«;atetl 
as  thoroughly  a>  may  be  necessary  to  j;et  a  clear  picture.  At  least,  tbe 
following:  aspects  shoubl  be  covered; 

The  activities  of  the  safety  committees,  if  any. 

The  s<^ope  and  value  of  safety  meetings,  if  any. 


PARTICIPATION 
BY  EMPLOYEES 

To  what  extent  tl<t  the  eiiiphtyees  a<-tiially  |)articii)ato  in  th^'  safety 
program?  If  there  is  ii5<lieation  of  anything  less  than  full  partieipation. 
the  reason  shouM  he  <leteriiiine<l.  if  possible. 

MANAGEMENTS 
ATTITUDE 

Management's  attitude  and  i)olicy  toward  safety  should  include  sujjer- 
visory  personnel. 

INSPECTION 

The  adequacy  and  elTectiveness  of  the  plant  safety  inspection  work. 

ACCIDENT 
INVESTIGATION 

The  extent  and  thoroughness  with  which  acciclents  are  investigated. 

SAFE 

PRACTICES 

The  attention  given  to  the  development  of  safe  practices. 

SAFETY 

ORGANIZATION 

The  adequacy  of  the  safety  organization. 

STANDARDS 

Provisions  for  job  hazard  analysis  and  job  training  standards,  as  well 
as  equipment  and  material  standards. 
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OKIFNTATIDN  Tlw  safety  indoctrination  and  trainini:  of  new  or  Iran>f«'rrt<i  <>ni- 

ploy«'e>. 

C()KKKCT1\  \\  I'rovisions  for  ^:litaI^le  corrective  action  wiicre  needed, 

ACTION 


^  ft 


PREPARING 
RECOMMENDATIONS 


A.  DURING  SURVEY 


B.  BEFORE  PRESENTING 

RECOMMENDATIONS 


CHART  43— H 


DURING  SURVEY 


TAKE  NOTES 


ARRANGE  FOR 
AN  ESCORT 


GET  FACTS 


While  the  <;onsiillaiit  i?  in  the  plant,  he  should  make  notes  and  dis- 
cuss all  matters  freely  with  the  foreman,  f^uide,  or  other  key  member 
of  plant  personnel  concerned. 


In  each  (leparlinenl,  the  foreman  or  someone  assigned  by  him  sliould 
always  be  along  not  only  to  learn  bow  ibe  appraisal  is  made,  but  also 
to  supply  information  as  to  practices  and  operations  not  directly 
apparent;  for  example,  frequency  and  metbod  of  inspection  of  speci- 
fied devices,  extent  to  wliicb  specific  operations  are  carried  oik  bow 
maintenance  and  repairs  are  bandied,  etc.  Tlie  foreman  or  otber  guide 
should  take  note  of  important  items  the  safety  consultant  may  find. 


The  consultant  sluudd  be  thorough,  getting  all  the  pertinent  facts. 
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ZB25 


(;rr  dim  kk- 

F\T  VIKWS 


\\KF(,H 
i:\  IDKNCE 

hi:  method- 
ical 


DISCUSS 
FINDINGS 

ORGANIZE 
NOTES 


!       ruii-iillaiil  -lioiiM  try  lo  out  tlir  \i«  u{M>int-  of  (lir  fonMiiaii 

or  otiiri'  k<'y  iiu'MilM'r  of  tlu'  plaiil  pcr-oiiiirl  [MTlainiiiir  lo  iiuitt<*rs 
nmlf-r  llirir  (lir<'<  tion  or  rIo-rU  ;i|»|tli<  aMo  lo  llirir  work.  \\r  -ItouM 
Iw  >|M'rilir  ahoiit  Jrtiiiitr  iii>uilicit^!iri<'-.  -nrh  a-  a  -uW^lan«!ar«l  i:iiar<L 
a  <I<*1» cliM"  la<l<l<  r.  tin*  n<'<'<l  lor        protorlioii,  v{r. 

Il  i>  iinportaiil  lo  v\<Mirli  the  tnid<MH't*  ran»fiilly  on  all  conlrov#»r>ial 
liialt^^r*  hrfon^  Jri^  in<r  an  ojnniori.  Init  th<*r(»  slioiiM  Iw  no  lirritjn<  v 
in      iM'T  an  opinion  warranted  h\  e\  iflenrr. 


1  li#^  inspeclion  of  each  machine,  prort^s.  room  or  floor  shonM  Im» 
compleled  hefore  «roin*:  to  the  next.  T\w  exception  lo  this  wouM  he  in 
a  [>lant  in  which  pr<M*esse>  are  laid  (^it  in  (►rth^rly  >e<jiien<e  an<L 
therefore.  ItMul  then]>el\es  well  to  tin*  "folh^w  th<^  pnM'<*s>*^*^  prore<hirc. 
Hefon*  leaviiii;  a  r<M>ni.  the  <'on>nltant  >honhI  lake  a  ;j:<Mieral  o\<»rall 
look  Utr  anytliinj^  thai  he  niij^ht  have  missed. 

|{ef(>re  leaving:  a  f<>reman  ur  supervisor.  ;he  consultanl  should  hri<^fly 
•xive  hirii  his  findinjxs  and  tentative  reconnnendation>.  if  any.  pertaining: 
to  that  area. 


1.  The  consullaui  sln^uld  carefully  review  his  noies  and  refresh 
his  lueniory  as  lo  details. 

2.  He  should  selet^l  the  nj<ne  important  items  t<^  be  dis<*ussed. 
3»  He  sh(udd  then  (outline  his  tentative  reeonnnendati<ms. 

4.  He  sh(udd  selert  ronm^endahle  eonditi<^ns  an<l  praeti<'es  he  has 
11(^(^1.  tofrelher  with  the  names  of  the  <lepartmenls  an<l  or 
supervis(^rs. 

5.  He  should  diphnuatieally  rite,  in  geuerah  the  <Iefeets  an<I  de- 
pr'^rtures  from  good  praclice. 
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WRITTEN 
REPORT 


CHART 


When  the  consultant  has  completed  his  plant  survey  and  has  held 
final  conferences  with  the  top  management  of  the  conipany  visited, 
he  should  prepare  a  written  report  which  confirms  his  appraisals  and 
recommendations.  The  report  should  be  sent  to  top  management,  and 
a  copy  sent  to  the  consultant's  supervisor. 

Include  in  the  summary  the  major  findings,  in  general,  the  overall 
plant  safety  attitude. 

Also  the  most  important  recommendations  should  be  included,  at  least 
those  agreed  upon  at  the  management  conference.  (It  is  not  necessary 
to  include  detail  here.) 

Include  the  action  which  had  been  agreed  upon  at  the  conference  with 
management,  and  who  is  to  do  wliat. 
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INCLUDE 

f)KTAIIj:i) 

KKPORT 


REPORT 
CONCLUSIONS 

STATE  FORMS 


PROFESSIONAL 
REPORT 


1.  Inrlinle  in  tli<*  report,  in  detail,  sperifir  fiiMnii*:^. 

2.  Detailed  reromiueinlijliofi^  (tl;es<*  will  iiielude  iiere--;ir%  data  ;Uid 
r<*ferefire>  )  ^iioliM  ;i!>o  iuriiided. 

^.  ^  huliiie  a  rerounneiuied  raffly  {)r<»i:ram. 
I.  Oi-russ  iiii>afe  rouditioiir  \r.  unsafe  a(  ts. 

Di^<-iis>  rer  oiiiint^mlatioii  for  a  safety  roiniiiittee.  or  a  dirertor  <»f 

safety. 


Tlii^  rliould  he  a  final  siimniary  of  expected  artion.  ineludin«r  follow- 
up  hy  ronsnltanU  ineludiri*:  date  of  surli  a  visit. 


The  regular  State  inspeclitni  antl  report  fornix  may  he  u^ed  as  a  supple- 
^  meiil  to  the  written  report,  if  neeessary.  hut.  for  the  '"eonsultative 
i  approaelj/"  they  do  not  replaee  the  written  report. 


Tlie  (Consultant  should  always  hear  in  mind  that  his  is  a  ronsultiii^ 
;  en^jineerin*;  function  of  appraisal  and  determination,  presented  to 
\  industrial  management  on  a  voluntary  sales  hasis.  sup|>orted  hy  an 

executive  type  report  of  hi>  conclusion?. 
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FOLLOW-UP 


^  RETURN 
VISIT- SURVEY 


LETTER 


PROMOTION 


gv^\  MATERIALS 


CHART  4n~H 


CONTINUITY 
OF  SERVICE 
BY  FOLLOW  UP 

1 

1 
1 

Most  top  luanageineiit  executives  wlio  have  to  he  sohl  on  the  im- 
portance of  safety  aiul  then  sliown  how  to  inij)rove  their  own  per- 
formance will  ahiiost  inevitahly  h>se  interest  in  some  deforce  nnh^ss 
the  coiisuhant  keeps  in  touch  with  tliem.  In  all  his  contacts  with  top 
manai;enient,  tlie  consultant  should  emphasize  that  this  service  is  a 
continuing  one,  and  that  an  important  part  of  his  responsibility  is  to 
call  back  from  lime-to-time,  or  as  the  need  may  arise,  to  ofTer  further 
advice  or  to  look  into  matters  which  might  require  clarification. 

DATE  FOR 
RETURN  VISIT 

1 
1 

At  the  time  of  the  final  conference,  a  date  should  have  been  set  for 
a  followujj  visit  by  the  consultant  and  he  should  make  every  effort 
to  keep  this  appointment.  Additional  visits  should  be  arranged  as 
needed. 

ERIC 


IJB 


USE  AS 
FOLLOW  UP 

PROCLDURE 
FOR  RF/LURN 
SIT 


FOLLOW  UP 
LEPIER 


PROMOTIONAL 
MATERL\LS 


riicsc  rcliirn  \  isils  should  hv  iis(hI  to  delormiiH*  what  arlion  lias  he 'H 
lak(^ii.  how  icM'oinnHMuhuioiis  ha\e  hvcn  apphed.  and  what  fmlluM- 
i(M(>iinn<'n(haioiis  or  chaii'ccs  in  prorcMhiiiV  shoidd  h(*  nuuh*. 


'\  \]c  |)ror('(hirp  shonhl  h(^  [\\c  same  as  for  the  initial  visil.  c.*^..  \ciicr 
or  phone*  call  Iroin  the  Stale*  hdnn*  coinin issioiirr  in  lop  Miana}j;<Mn('iU 
cordinnin*^  ihc  inUMidcMl  visil  of  llie  considlani. 

The  consnllaiiL  slionid  r(*vir\\  iIk*  roconinu'ndalious.  irijuiy  rales.  an<l 
ihc  pr(v<^ress  of  a((*eplan(H>  or  l!ie  pr(i[:;rani  in  ihe  planl. 

sh(Mdd  ihrn  \  isil  ihe  planl  for  vorificalion  and  d(4(Minin(*  future 
needs. 


rpon  n^lnrniii*:;  to  his  odice.  ihe  consullanl  should  eonlirni  his  \isil 
as  a  [)n)^ress  lelUM*  report,  (■on^ralulatiiiji;  ihe  oflieials  of  ihe  eonipany 
for  tile  pro<!;ross  made.  He  should  offer  further  personal  assistance. 


At  any  point  in  llu*  consulting  process,  booklets,  posters,  <i;uard  spe- 
cilications  and  drawiiij^s.  State  codes,  rules  or  regulations:  may  he 
given  to  top  ruana^^ement,  sujj^gcsting  they  will  aid  immeasiirahly  in 
carrying  out  the  reeonimendations. 


j  Distril)utc  Occupational  Safety  Aids,  j 
I  "Elements  of  a  Safety  Program,"  | 
I   and    "Safety   Training   Techniques.*"  I 
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PREFACE 


This  test  Guide  has  been  prepared  by  the 
Flight  Standards  Service  of  the  Federal 
Aviation  Administration  and — 

1.  specifies  those  maneuvers  and  pro- 
cedures required  by  Federal  Aviation  Regu- 
lations to  be  accomplished  successfully  by  die 
Airline  Transport  Pilot  applicant; 

2.  describes  the  maneuvers  and  proce- 
dures and  stipulates  the  conditions  and  lim- 
itations under  which  they  are  to  be  performed; 
and 

3.  describes  the  level  of  competence  and 
expresses  the  factors  which  are  to  be  taken 
into  account  by  the  inspector/examiner  in 
deciding  whether  the  applicant  has  satis- 
factorily accomplished  the  maneuver  or  pro- 
cedure. 

Specific  airplane  configuration  for  any 
particular  operation  will  be  as.  specified  in 
the  airplane  operating  instructions  for  the 
airplane  in  use.  Since  this  Guide  may  be 
used  for  aircraft  ranging  from  a  single-engine 
trainer  to  a  four-engine  jet  transport,  general 
terms  such  as  approach  cpeed,  landing  con- 
figuration, takeoflF  power,  etc.,  will  indicate 
that  a  condition/position/setting  should  be  as 
specified  in  those  operating  instructions. 


Descriptions  of  maneuvers  are  not  of  a 
"how-to-accomplish"  nature  since  this  is  not 
intended  as  an  instructional  publication. 
How  to  perform  a  particular  maneuver  or 
procedure  is  explained  in  detail  in  one  of 
several  training  publications  such  as  the  op- 
erating instructions  for  the  airplane  in  use, 
the  Flight  Training  Handbook,  the  Instrument 
Flying  Handbook,  and  many  commercial 
publications  available.  There  are  no  ma- 
neuvers required  for  the  ATP  flight  test  that 
are  not  a  part  of  the  required  training  for 
previous  flight  tests  for  either  private,  com- 
mercial, instrument,  or  multiengine  ratings. 
The  difference  is  the  level  of  skill  required 
to  be  demonstrated  in  performing  the  ma- 
neuvers and  procedures. 

Comments  regarding  this  publication  should 
be  directed  to  Department  of  Transportation, 
Federal  Aviation  Administration,  •  Flight 
Standards  Technical  Division,  P.O.  Box 
25082,  Oklahoma  City,  Oklahoma  73125. 


AIRLINE  TRANSPORT 
PILOT  (AIRPLANE) 
PRAaiCAL  TEST  GUIDE 

General  Information^ 

This  Guide  describes  the  practical  test  re- 
quirements for  Airline  Transport  Pilot  Cer- 
tificates (Airplane)  and  associated  Gass  and 
Type  ratings. 

An  applicant  for  an  Airline  Transport 
Pilot  (Airplane)  Certificate  must  meet  the 
requirements  prescribed  in  FAR  §§  61.141, 
61.143,  61.14'>,  and  61.147.  The  hcJder  of 
an  Airline  Transport  Pilot  Certificate  (Rotor- 
craft)  who  applies  for  an  airplane  rating 
must  comply  with  §§61.143,  61.147,  and 
61.157(c).  An  applicant  who  does  not  al- 
ready have  an  instrument  rating  must,  in 
addition  to  the  maneuvers  and  procedures 
described  in  this  Guide,  comply  with  §  61.37 
(c)  (1)  as  part  of  the  oral,  and,  as  part  of 
the  flight  test,  perform  each  additional  ma- 
neuver required  by  §  61.37(c)  (2)  that  is 
appropriate  to  the  airplane  type. 

Each  applicant  is  required  to  furnish  an 
airworthy  airplane  in  accordance  with  §  61.25. 
He  should  also  furnish  current  charts  or 
publications  for  departure,  enroute,  and 
approach  operations  in  the  National  Airspace 
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System.  Any  system  of  aeronautical  charts 
that  accurately  depicts  the  approved  instru* 
ment  procedures  is  acceptable. 

Throughout  the  maneuvers  described  in 
this  Guide,  and  those  required  by  §  61.37(c), 
if  appropriate,  good  judgment  commensurate 
with  a  high  level  of  safety  must  be  demon- 
strated. In  determining  whether  such  judg- 
ment has  been  shown,  the  inspector/examiner* 
who  conducts  the  check  considers  adherence 
to  approved  procedures,  actions  based  on 
analysis  of  situations  for  which  there  is  no 
prescribed  procedure  or  recommended  prac- 
tice, and  qualities  of  prudence  and  care  in 
selecting  a  course  of  action. 

Each  maneuver  or  procedure  must  be  per- 
formed in  flight  except  to  the  extent  that 
certain  maneuvers  or  procedures  may  be 
performed  in  an  airplane  simulator  with  a 
visual  system  (visual  simulator),  or  an  air- 
plane simulator  without  a  visual  system 
(non-visual  simulator),  or  a  training  device, 
or  may  be  waived.  The  current  appendix  A 
to  FAR  Part  61  should  be  consulted  to  iden- 
tify the  maneuvers  which  are  affected  by 
these  provisions. 

The  airline  transport  pilot  (airplane)  prac- 
tical test  described  in  this  Guide  is  arranged 

*  The  words  "inspector/examiner"  are  used  in  this 
Guide  to  denote  either  an  FAA  Inspector  or  a 
Pilot  Examiner  who  has  been  designated  by  the 
FAA  to  conduct  flight  tests  for  Airline  Transport 
Pilot  Certificates  or  Type  Ratings. 
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in  seven  sections.  Under  each  section  are 
pertinent  performance  items.  When  the  final 
performance  of  any  item  is  unsatisfactory, 
the  flight  test  will  be  unsatisfactory.  A  flight 
test  may  be  discontinued  at  any  time  by  the 
inspector/examiner  or  the  applicant.  How- 
ever, once  started,  every  effort  should  be 
mtfde  to  complete  the  test.  In  the  event  of 
an  unsatisfactory  or  incomplete  test,  credit 
will  be  allowed  on  subsequent  reexamination 
for  each  satisfactorily  completed  item. 

The  items  listed  under  each  section  outline 
the  procedures  and  maneuvers  and  contain 
three  divisions;  Objective,  Description,  and 
Acceptable  Performance  Guidelines. 

The  Objective  states  briefly  the  reason  the 
procedure  or  maneuver  is  required.  It  speci- 
fies  the  piloting  operations  which  the  appli- 
cant must  perform  properly  to  demonstrate 
that  he  has  mastered  this  element  of  pilot 
qualifications. 

The  Description  explains  the  procedure  or 
maneuver  and  stipulates  the  conditions  and 
limitations  under  which  it  is  to  be  performed. 
These  descriptions  should  not  be  confused 
with  the  objectives. 

The  Acceptable  Performance  Guidelines  de- 
scribe the  factors  which  are  taken  into  account 
by  the  inspector/examiner  in  deciding  whether 
the  applicant  has  accomplished  the  objectives 
of  the  maneuver  or  procedure  at  the  required 
level  of  competence.  The  airspeed,  altitude, 
and  heading  tolerances  are  not  hard  and  fast. 
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but  represent  the  performance  to  be  expected 
in  good  flying  conditions. 

In  addition  to  specific  factors  to  be  con- 
sidered  for  a  particular  item,  the  applicant's 
performance  will  be  evaluated  by  the  inspec- 
tor/examiner on  the  basis  of  the  judgment, 
knowledge,  accuracy,  and  smoothness  dis- 
played on  the  test.  The  competent  perform- 
ance of  a  flight  maneuver  is  a  performance 
in  which  the  pilot  is  obviously  the  master  of 
the  airplane- 

Throughout  the  flight  test,  the  applicant 
will  be  evaluated  on  his  vigilance  for  other 
air  traffic,  and  his  adequate  clearance  of  the 
area  before  performing  any  flight  maneuver 
which  might  result  in  a  hazard  of  collision 
with  another  aircraft. 

The  procedures  and  maneuvers  set  forth 
in  this  Guide  must  be  performed  in  a  manner 
that  satisfactorily  demonstrates  knowledge  and 
skill  with  respect  to — 

1.  the  airplane,  its  systems  and  compo- 
nents; 

2.  proper  control  of  airspeed,  configura- 
tion, direction,  altitude,  and  attitude  in  ac- 
cordance with  procedures  and  limitations 
contained  in  the  approved  Airplane  Flight 
Manual,  check  lists,  or  other  approved  ma- 
terial appropriate  to  the  airplane  type;  and 

3.  compliance  with  approved  en  route, 
instrument  approach,  missed  approach,  ATC, 
or  other  applicable  procedures. 
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I.  PREFLIGHT 
A.  Equipment  Examination  (Oral). 

1.  Objective.  To  determine  that  the  ap. 
plicant  has  a  practical  knowledge  of  the  air- 
plane,  its  operation  and  limitations. 

2.  Descriptiofu  As  part  of  the  practical 
test  the  equipment  exaniination  must  be 
closely  coordinated  with,  and  related  to,  the 
flight  maneuvers  portion  but  may  not  be 
given  during  the  flight  maneuvers  portion. 
Notwithstanding  §  61.21,  the  equipment  exam- 
ination may  be  given  to  an  applicant  who  has 
completed  a  ground  school  that  is  part  of  an 
approved  training  program  under  the  Federal 
Aviation  Regulations  Part  121  for  the  air- 
plane type  involved  and  who  is  recommended 
by  his  instructor.  The  equipment  examina- 
tion must  be  repeated  if  the  flight  maneuvers 
portion  is  not  satisfactorily  completed  within 
60  days.  The  equipment  examination  must 
cover — 

a.  subjects  requiring  a  practical  knowl- 
edge of  the  airplane,  its  powerplants.  systems, 
components,  and  operational  and  performance 
factors; 

b.  normal,  abnormal,  and  emergency 
procedures  and  the  operations  and  limitations 
related  thereto;  and 

c.  the  appropriate  provisions  of  the  ap- 
proved Airplane  Flight  Manual. 
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3.  Acceptable  Performance  Guide- 
lines*  The  applicant's  performance  will  be 
evaluated  on  the  basis  of  his  knowledge  of 
the  appropriate  flight  manual  and  under- 
standing of  the  airplane,  its  systems  and  com- 
;>or»Onts,  and  knowledge  of  weight  and  balance 
iinatar.ions. 

B.  Prefiight  Inspection. 

1.  Objective.  To  determine  that  the  ap- 
plicant possesses  the  necessary  knowledge  of 
the  airplane  to  ascertain  that  it  is  safe  for 
flight. 

2.  Description*   The  pilot  must — 

a.  conduct  an  actual  visual  inspection  of 
the  exterior  and  interior  of  the  airplane,  lo- 
cating each  item  and  explaining  briefly  the 
purpose  of  inspecting  it;  and 

b.  demonstrate  the  use  of  the  prestart 
check  list,  appropriate  control  system  checks, 
starting  procedures,  radio  and  electronic 
equipment  checks,  and  the  selection  of  proper 
navigation  and  communications  radio  facili* 
ties  and  frequencies  prior  to  flight. 

If  a  flight  engineer  is  a  required  crew- 
member  for  the  particular  type  airplane,  the 
actual  visual  inspection  may  either  be  waived 
or  it  may  be  replaced  by  using  an  approved 
pictorial  means  that  realistically  portrays  the 
location  and  detail  of  inspection  items. 

3.  Acceptable  Performance  Guide- 
lines*   The  applicant  will  be  expected  to 


explain  the  operational  purposes  of  each  item. 
U  a  flight  engineer  is  a  required  flight  crew- 
member  for  the  airplane  involved,  the  waiver 
provision  of  §  61.147(c)  applies  to  the  visual 
inspection. 

C.  Taxiing. 

1.  Objective.  To  determine  that  the  ap^ 
plicant  has  the  ability  to  maneuver  the  air- 
plane expeditiously  and  safely  on  the  surface. 

2.  Description.  This  maneuver  includes 
taxiing,  sailing,  or  docking  procedures  in 
compliance  with  instructions  issued  by  the 
appropriate  trafiSc  control  authority  or  by  the 
inspector/examiner. 

3.  Acceptable  Performance  Guide^ 
lines.  Evaluation  will  be  made  on  the  basjis 
of  the  applicant's  attention  to  safety;  pro- 
fjciency  in  handling  the  aircraft;  considera- 
tion  for  other  aircraft  and  personnel  on 
ramps  and  taxiways;  the  use  of  power  brakes 
and  flight  controls  for  directional  control; 
and  the  proper  use  of  nose  wheel  steering, 
tailwheel  lock,  or  water  rudder  as  applicable. 

D.  Powerplant  Checks. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  make  the  necessary  checks  to 
assure  the  airplane  s  immediate  readiness  for 
flight. 

2.  Description.    As  appropriate  to  the 
airplane  type. 


3.  Acceptable  Performance  Guide- 
line^. The  applicant  will  be  evaluated  an 
the  basis  of  the  proficiency  and  thoroughness 
with  which  the  powerplant  checks  are  ac- 
complished and  the  knowledge  displayed  of 
the  airplane  engines,  systems,  and  related 
operational  checks. 

il.  TAKEOFFS 

A.  Normal. 

B.  Instrument. 

C.  Crosswind. 

D.  Powerplant  Failure. 

E.  Rejected. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  make  safe  takeoffs  under  normal 
and  emergency  conditions  and  under  various 
meteorological  conditions,  and  can  safdy  re- 
ject the  takeoff  when  appropriate. 

2.  Description* 

a.  Normal.  One  normal  takeoff  which, 
for  the  purpose  of  this  maneuver,  begins 
when  the  airplane  is  taxied  into  position  on 
the  runway  to  Le  used. 

b.  InstrumenL  One  takeoff  with  instru- 
ment conditions  simulated  at  or  before  reach- 
ing an  altitude  of  100  feet  above  the  airport 
elevation. 
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c.  Crosswind.  One  crosswind  takeoff,  if 
practicable  under  the  existing  meteorological, 
airport,  and  traflBc  conditions. 

d.  Powerplant  FaUure,  One  takeoff  with 
a  simulated  failure  of  the  most  critical  power- 
plant — 

(i)  at  a  point  after  Vj  and  before  Vj 
that,  in  the  judgment  of  the  inspector/ 
examiner,  is  appropriate  to  the  airplane  type 
under  the  prevailing  conditions; 

(ii)  at  a  point  as  close  as  possible 
after  Vi  when  and  (or  Vj  and  Vb)  are 
identical;  or 

(iii)  at  the  appropriate  speed  for 
nontransport  category  airplanes. 

e.  Rejected,  A  rejected  takeoff  per- 
formed in  an  airjJane  during  a  normal  take- 
off run  after  reaching  a  reasonable  speed 
determined  by  giving  due  consideration  to 
aircraft  characteristics,  runway  length,  sur- 
face conditions,  wind  direction  and  velocity, 
brake  heat  energy,  and  any  other  pertinent 
factors  that  may  adversely  affect  safety  or 
the  airplane. 

3.  Acceptable  Performance  Guide- 
lines.  Performance  will  be  evaluated  on  the 
basis  of  the  takeoff  and  reject  technique, 
judgment,  observance  of  traflSc  patterns  and 
control  tower  instructions,  coordination,^  and 
smoothness.  Airplane  configuration,  airspeed, 
and  operational  procedures  should  be  in  ac- 
cordance with  those  recommended  in  the 


applicable  operating  instructions  for  the  air- 
plane being  used. 

III.    INSTRUMENT  PROCEDURES 
A.  Area  Departure  and  Area  Arrival. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  adhere  to  actual  or  simulated 
ATC  clearances,  including  assigned  radials 
and  proper  use  of  navigation  facilities. 

2.  Description.  During  each  of  these 
maneuvers  the  applicant  must — 

a.  adhere  to  actual  or  simulated  ATC 
clearances  (including  assigned  radials)  ;  and 

b.  properly  use  available  navigation  fa- 
cilities. Either  area  arrival  or  area  departure, 
but  not  both,  may  be  waived  under  §  61.147 
(c). 

3.  Acceptable  Performance  Guide- 
lineSm  Evaluation  will  be  made  on  the  basis 
of  the  applicant's  acceptance  and  knowledge 
of  instructions  and  his  knowledge  of,  and  use 
of,  available  navigation  facilities;  also  his 
knowledge  of,  and  adherence  to,  airspeed 
limits  relative  to  altitude  ajd  distance  from 
the  airport. 

B«  Holding. 

!•  Objective.  To  determine  that  the  ap- 
plicant can  enter  and  fly  a  holding  pattern 
properly. 
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2.  DescriptiofU  This  maneuver  includes 
entering,  maintaining,  and  leaving  holding 
patterns.  It  may  be  performed  under  either 
area  departure  or  area  arrival. 

3.  Acceptable  Performance  Guide- 
lineS"  Evaluation  will  be  made  on  the  basis 
of  compliance  with  the  holding  direction/ 
radial,  timbig,  and  slaying  within  the  holding 
45rspac€,  Tlie  applicant  sliould  maintain 
altitude  willtb  100  feet  of  the  assigned  alti- 
tude. Holding  airspeed  should  be  maintained 
within  10  knots  of  that  airspeed  recommended 
for  holding  in  the  airplane  being  used. 

C.  ILS  and  Other  Instrument  Ap- 
proaches. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  make  safe  and  accurate  instrument 
approaches  under  normal  conditions  and  with 
a  simulated  powerplant  failure. 

2.  Description^  There  must  be  the  fol- 
lowing: 

a.  At  least  one  normal  ILS  approach. 

b.  At  least  one  manually  controlled  ILS 
approach  with  a  simulated  failure  of  one 
powerplant.  The  simulated  failure  should 
occur  before  initiating  the  final  approach 
course  and  nmst  ccMitinue  to  touchdown  or 
through  the  missed  approach  procedure. 

c.  At  least  one  nonprecision  approach 
procedure  that  is  representative  of  the  non- 
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precision  approach  procedures  the  applicant 
is  likely  to  use. 

d.  Demonstration  of  at  least  one  non- 
precision  approach  procedure  on  a  letdown 
aid,  other  than  the  approach  procedure  per- 
formed under  subparagraph  (c)  of  this  para- 
graph, that  the  applicant  is  likely  to  use.  If 
performed  in  a  synthetic  instrument  trainer, 
the  procedures  must  be  observed  by  the 
inspector/examiner,  or,  if  the  applicant  has 
completed  an  approved  training  course  under 
Part  121  of  the  Federal  Aviation  Regulations 
for  the  airplane  type  invcJved,  the  procedures 
may  be  observed  by  a  person  qualified  to  act 
as  an  instructor  or  check  airman  under  the 
approved  training  program-  Each  insi^niment 
approach  must  be  performed  according  to 
any  procedures  and  limitations  approved  for 
the  approach  facility  used.  The  instrument 
approach  begins  when  the  airplane  is  over 
the  initial  approach  fix  for  the  approach  pro- 
cedure being  used  (or  turned  over  to  the 
final  approach  controller  in  the  case  of  PAR 
approach)  and  ends  when  the  airjJane  touches 
down  on  the  runway  or  when  transition  to 
a  missed  approach  configuration  is  completed- 
Instrument  conditions  need  not  be  simiilated 
below  100  feet  above  touchdown  zone  eleva- 
tion. 

3.  Acceptable  Performance  Guide- 
lines.  Airplane  configuration  and  airspeeds 
should  be  in  accordance  with  those  reoom- 
mended  in  the  applicable  operating  ia:jtruc- 
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tions  ior  the  airplane  being  used.  Arrival 
at  authorized  minimum  in  position  for  a 
straighMn  landing  is  an  a^xeptable  perform- 
ance for  nonprecision  instrument  approaches. 
The  ILS  approach,  to  be  considered  accept- 
able, should  be  conducted  so  that  glide  slope 
and  localizer  indications  do  not  exceed  one 
dot  deviation.  Altitude  should  be  maintained 
within  100  feet  of  prescribed  altitude  during 
initial  approach,  and  within  —0  to  +50  feet 
of  minimum  descent  altitude  or  decision 
height.  Airspeed  should  be  controlled  within 
10  knots  of  the  recommended  airspeed  for 
the  airplane  configuration  from  the  initial 
approach  fix  to  the  final  fix  inbound  and 
within  —O  to  -flO  knots  of  reference  airspeed 
with  appropriate  wind/gust  factor  adjustme:>t 
from  the  final  fix  to  minimum  descent  altitude 
or  decision  height* 

D,  Circling  Approach^ 

1.  Objective.  To  determine  that  the  ap- 
plicant can  maneuver  the  airplane  safely 
under  conditions  of  low  visibility  to  align 
with  and  land  on  a  more  favorable  runway 
when  a  straight-in  approach  is  not  practicable. 

2.  Descriptiofu  At  least  one  circling  ap- 
proach must  be  made  under  the  following 
conditi<ms: 

a.  The  portion  of  the  circling  approach 
to  the  authorized  minimum  circling  approach 
altitude  must  be  made  under  simulated  in- 
strument conditions. 
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b.  The  approach  must  be  made  to  the 
authorized  minimum  circling  approach  alti- 
tude followed  by  a  change  in  heading  and 
the  necessary  maneuvering  (by  visual  refer- 
ence) to  maintain  a  flight  path  that  permits 
a  normal  landing  on  a  runway  at  least  90° 
from  the  final  approach  course  of  the  simu- 
lated instrument  portion  of  the  approach. 

c.  The  circling  approach  must  be  per- 
formed without  excessive  maneuvering,  and 
without  exceeding  the  normal  operating  limits 
of  the  airplane.  The  angle  of  bank  should 
not  exceed  30°.  When  the  maneuver  is  per- 
formed in  an  airplane,  it  may  be  waived  as 
provided  in  §  61.147(c)  if  local  conditions 
beyond  the  control  of  the  pilot  prohibit  the 
maneuver  or  prevent  it  from  being  performed 
as  required. 

3.  Acceptable  Performance  Guide- 
lines. Angle  of  bank  should  not  exceed  30°. 
Altitude  should  be  maintained  within  —0  to 
-hlOO  feet  during  flight  at  minimum  descent 
altitude.  MDA  should  be  maintained  until 
aircraft  is  in  a  position  from  which  a  normal 
approach  to  a  landing  can  be  accomplished, 
and  preferably  until  turning  final.  Airspeed 
should  be  controlled  within  —0  to  -f  10  knots 
of  the  recommended  airspeed  for  the  airplane 
configuration  from  the  final  fix  inbound  to 
the  point  where  the  transition  is  made  from 
the  approach  configuration  to  the  landing 
configuration,  and  within  —0  to  +10  knots 
of  reference  airspeed  with  appropriate  wind/ 
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gust  factor  adjustment  after  the  landing  con- 
figuration is  established. 

E.  Missed  Approaches. 

L  Objective.  To  determine  that  the  ap- 
plicant  can  accurately  and  safely  transition 
from  approach  and  landing  configuration  to 
climt  configuration,  and  can  fly  the  airplane 
throughout  the  mlmA  approach  procedure 
from  minimum  a  pproach  altitude  to  the 
missed  approach  altitude  under  normal  con- 
ditions and  with  a  simulated  powerplant 
failure. 

2.  Description.  Each  applicant  must 
perform  at  least  two  missed  approaches,  with 
at  least  one  from  an  ILS  approach.  A  com- 
plete approved  missed  approach  procedure 
must  be  accomplished  at  least  once  and,  at 
the  discretion  of  the  inspector/examiner,  a 
simulated  powerplant  failure  may  be  required 
during  any  of  the  missed  approaches.  These 
maneuvers  may  be  performed  either  inde- 
pendently or  in  conjunction  with  maneuvers 
required  under  Sections  HI  or  V  of  this 
Guide.  At  least  one  must  be  performed  in 
flight. 

3.  Acceptable  Performance  Guide- 
lines. Evaluation  will  be  made  on  the  basis 
of  the  applicant's  judgment  in  deciding  to 
execute  the  missed  approach,  the  appropriate- 
ness of  his  communications  and  navigation 
procedures,  his  ability  to  maintain  positive 
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airplane  control  and  to  operate  all  airplane 
systems  in  accordance  with  applicable  oper« 
ating  instructions  for  the  airplane  being  used. 
Descent  below  the  Decision  Height  on  ILS 
final  prior  to  initiation  of  the  missed  approach 
procedure  will  be  disqualifying  except  in 
those  instances  where  the  runway  environment 
was  in  sight  at  DH. 

IV.    IN-FLIGHT  MANEUVERS 

A.  Steep  Turns. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  control  an  airplane  in  a  steep 
bank  under  maneuvering  load  factors,  and 
to  maintain  altitude  an4  orientation. 

%  Description.  At  least  one  steep  turn 
in  each  direction  must  be  performed.  Each 
steep  turn  must  involve  a  bank  angle  of  45° 
with  a  heading  change  of  at  least  180°  but 
not  more  than  360°. 

3.  Acceptable  Performance  Guide- 
lines. The  applicant  will  be  expected  to 
maintain  altitude  within  100  feet  of  the  entry 
altitude,  and  a  bank  angle  of  45°,  ±5^, 
after  the  turn  is  established,  and  recover 
within  10°  of  the  assigned  headings.  Air- 
speed should  be  controlled  within  10  knots 
of  that  recommended  for  the  airplane  being 
used.  Special  attention  will  be  directed  to 
the  applicant's  smoothness,  coordination,  and 
orientation. 
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B.  Approaches  to  Stalls. 


1.  Objective.  To  determine  that  the  ap- 
plicant can  recognize  approaches  to  stalls  in 
various  airplane  configurations,  and  can  make 
prompt  and  effective  recoveries. 

2.  Descriptiotu  For  ^He  purpose  of  xW 
maneuver,  the  required  approach  to  a  stall 
IS  reached  when  there  is  a  perceptible  buffet 
or  other  response  to  the  initial  stall  entry. 
Except  as  provided  below,  there  must  be  at 
least  three  approaches  to  stalls  as  fdlows: 

a.  One  must  be  in  the  takeoff  configura- 
tion (except  where  the  airplane  uses  only  a 
zero'flap  takeoff  configuration) . 

b.  One  in  a  clean  configuration. 

c.  One  in  a  landing  configuration. 

Af  the  discretion  of  the  inspector/examiner, 
one  approach  to  a  stall  must  be  performed  in 
one  of  the  above  configurations  while  in  a 
turn  with  a  bank  angk  between  15°  and  30*^. 
Two  out  of  the  three  approaches  required  by 
this  paragraph  may  be  waived  as  provided 
in  §  61.147(c). 

3.  Acceptable  Performance  Guide- 
lines. The  applicant  should  recognize  the 
approach  to  a  stall  when  there  is  a  perceptible 
buffet  or  from  activation  of  stall  warning 
devices.  Recoveries  should  be  initiated  at 
the  first  indication  of  an  approaching  stall. 
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The  recoveries  should  be  accomplished  posi- 
tively and  smoothly,  using  appropriate  and 
coordinated  flight  and  power  controls  and 
with  the  least  loss  of  altitude  consistent  with 
the  recovery  of  full  control  efiFectiveness. 
After  recovery,  the  applicant  should  make  an 
expeditious  return  to  the  onginal  altitude. 
Additional  evaluation  will  be  made  on  tht 
basis  of  the  applicant's  prompt,  smooth,  and 
positive  control  apjdication. 

C.  Specific  Flight  Characteristics. 

1.  Objective.  To  determine  that  the  ap- 
plicant can  control  and  recover  from  specific 
flight  charactsristics  that  are  peculiar  to  the 
airplane  type. 

2.  Dcscriptioru  Recovery  from  specific 
flight  characteristics  that  are  peculiar  to  the 
airplane  type. 

3.  Acceptable  Performance  Guide- 
lines*  Evaluation  will  be  made  on  the  basis 
of  the  applicant's  demonstration  of  smooth, 
prompt,  and  positive  recovery  to  normal 
flight,  stressing  minimum  loss  of  altitude 
commensurate  with  safety.  He  should  main- 
tain positive  aircraft  control  without  exceed- 
ing the  limitations  of  the  aircraft  being  used. 

D.  Powerplant  Failures. 

1.  Objective*  To  determine  that  the  ap- 
plicant can  use  the  correct  procedures  for 

18 


feat'iering  or  shutting  down  an  engine  in 
flight,  and  that  he  can  maneuver  an  airplane 
effectively  and  safely  with  an  engine,  or  en- 
gines, inoperative. 

2.  Description.  In  addition  to  the  spe- 
cific requirements  for  maneuvers  with  simu- 
lated powerplant  failures,  the  inspector/ 
examiner  may  require  a  simulated  powerjJant 
failure  at  any  time  during  the  check. 

3.  Acceptable   Performance  Guide- 
lines*   Evaluation  will  be  made  on  the  basis 
of  the  applicant's  ability  to  maintain  heading 
within  20°  of  the  original  heading  during 
the  engine  shutdown  and  restart  procedures, 
and  his  altitude  within  100  feet  of  the  original 
altitude  if  it  is  within  the  capability  of  the 
airplane  used.   The  applicant  will  be  expected 
to  promptly  identify  the  inoperative  engine 
after  the  engine  is  made  inoperative  by  the 
inspector/examiner.    Shut  down  and  restart 
procedures  should  be  as  prescribed  in  the 
appropriate  operating  instructions  for  the  air- 
plane type.    In  an  airplane  not  capable  of 
maintaining  altitude  with  an  engine  inopera- 
tive  under  existing  conditions,  the  applicant 
wil!  be  expected  to  maintain  an  airspeed 
within  5  knots  of  the  engine-out  best  rate-of- 
climb  speed.   The  use  of  prescribed  operating 
procedures,  proper  trim  settings,  and  smooth- 
ness  will  be  emphasized. 
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V.    LANDINGS  AND  APPROACHES 
TO  LANDINGS 

A.  Normal  Landing. 

B.  Landing  In  Sequence  from  an  ILS 
Approach. 

C.  Crosswind  Landing. 

D.  Landing  with  Simulated  Failure  of 
50%  of  Available  Powerplants. 

E.  Landing  from  Circling  Approach. 

F.  Rejected  Landing. 

G.  No  Flap  Visual  Approach  to  Land- 
ing. 

H.  Accuracy  Approaches  and  Spot 
Landings  (For  Single  Powerplant 
Rating  Only). 

1.  Objective.  To  determine  that  the  ap- 
plicant can  consistently  make  safe  landings 
under  normal,  abnormal,  and  emergency 
conditions,  and  can  reject  a  landing  safely 
when  required. 

2.  Description.  Notwithstanding  the  au- 
thorizations for  combining  of  maneuvers  niiA 
for  waiver  of  maneuvers,  at  least  three  actual 
landings  (one  to  a  full  stop)  must  be  made. 
These  landings  must  include  the  types  listed 
below  but  more  than  one  type  can  be  com- 
bined where  appropriate: 

a.  Normal  landing. 
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b.  Landing  in  sequence  from  an  ILS 
instrument  approach  except  that,  if  circum- 
stances beyond  the  control  of  the  pilot  pre- 
vent an  actual  landing,  the  inspector/ 
examiner  may  accept  an  approach  to  a  point 
where  in  his  judgment  a  landing  to  a  full 
stop  could  have  been  made. 

c.  Crosswind  landing,  if  practical  under 
existing  meteorological,  airport,  and  traflSc 
conditions. 

d.  Maneuvering  to  a  landing  with  a 
simulated  failure  of  50%  of  the  available 
powerplanls.  The  simulated  loss  of  power 
must  be  on  ono  side  of  the  airplane  (center 
and  one  outboard  engine  on  three -engine 
airplanes),  except  that  in  turbojet  powered 
airplanes,  the  following  maneuvers  may  be 
substituted  for  this  requirement. 

( i )  In  the  case  of  a  four-engine 
turbojet  powered  airplane,  maneuvering  to  a 
landing  with  simulated  failure  of  the  most 
critical  powerplant,  if  a  flight  instructor  in 
an  approved  training  program  under  Part  121 
of  the  Federal  Aviation  Regulations  certifies 
to  the  Administrator  that  he  has  observed  the 
applicant  satisfactorily  perform  a  landing  in 
thaf  type  airplane  with  simulated  failure  of 
50%  of  the  available  powerplants.  However, 
these  substitute  maneuvers  may  not  be  used 
if  the  Administrator  determines  that  training 
in  the  two-engine-out  landing  maneuver  pro- 
vided in  the  training  program  is  unsatis- 
factory. 
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(ii)  In  the  case  of  a  three-engine  air- 
plane, maneuvering  to  a  landing  using  an 
approved  procedure  that  approximates  the 
loss  of  two  powerplants. 

e.  Landing  under  simulated  circling  ap- 
proach conditions  except  that  if  circumstances 
beyond  the  control  of  the  pilot  prevent  a 
landing,  the  inspector/examiner  may  accept 
an  approach  to  a  point  where  in  his  judgment 
a  landing  to  a  full  stop  could  have  been  made. 

f.  A  rejected  landing,  including  a  normal 
missed  approach  procedure,  that  is  rejected 
approximately  50  feet  over  the  runway  and 
approximately  over  the  runway  threshold. 
This  maneuver  may  be  combined  with  instru- 
ment, circling,  or  missed  approach  proce- 
dures; but  instrument  conditions  need  not  be 
simulated  below  100  feet  above  the  runway. 

g.  A  no  flap  visual  approach  to  a  point 
where,  in  the  judgment  of  the  inspector/ 
examiner  a  landing  to  a  full  stop  on  the  ap- 
propriate runway  could  be  made. 

h.  For  a  single  powerplant  rating  only, 
unless  the  applicant  holds  a  commercial  pilot 
certificate,  he  must  accomplish  accuracy  ap- 
proaches and  spot  landings  that  include  a 
series  of  three  landings  from  an  altitude  of 
1,000  feet  or  less,  with  the  engine  throttled 
and  180°  of  change  in  direction.  The  air- 
plane must  touch  the  ground  in  a  normal 
landing  attitude  beyond  and  within  200  feet 
from  a  designated  line.   At  least  one  landing 
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must  be  from  a  forward  slip.  Although 
circular  approaches  are  acceptable,  180° 
approaches  using  two  90°  turns  with  a 
straight  base  leg  are  preferred. 

3.  Acceptable  Pertormance  Guide- 
lines.  TraflSc  pattern  airspeeds  should  be 
controlled  within  -0  to  +10  knots  of  that 
recommended  for  that  type  airplane  and  the 
appropriate  airplane  configuration  until 
reaching  final  approach.  Airspeed  on  the 
final  approach  should  be  controlled  within 
—  0  to  +10  knots  of  reference  speed  with 
appropriate  wind/gust  factor  adjustment  as 
recommended  by  the  operating  instructions 
for  the  airplane  being  used.  Threshold  air- 
speeds, also,  should  be  as  recommended  by 
these  instructions  with  appropriate  wind/ 
gust  factor  adjustments. 

VI.    NORMAL  AND  ABNORMAL 
PROCEDURES 

A.  Anti-icing  and  Deicing  Systems. 

B.  Autopilot  Systems. 

C.  Automatic  or  Other  Approach  Aid 
Systems. 

D.  Stall  Warning  Devices,  Stalling 
Avoidance  Devices,  Stability  Aug- 
mentation Devices. 

E.  Airborne  Radar  Devices. 
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F.  Any  Other  Systems,  Devices,  or 
Aids  Available. 


G.  Hydraulic  and  Electrical  System 
Failures  and  Malfunctions. 

H.  Landing  Gear  and  Flap  System 
Failures  or  Malfunctions. 

L  Failure  of  Navigation  or  Communi- 
cations Equipment. 

1.  Objective.  To  determine  that  the  ap- 
plicant has  a  practical  knowledge  of  the 
systems  and  devices  appropriate  to  the  air- 
plane type. 

2.  Description  Each  applicant  must 
demonstrate  the  proper  use  of  as  many  of  the 
systems  and  devices  listed  in  test  items  A, 
through  L  above  as  the  inspector/examiner 
finds  are  necessary  to  determine  that  the  per- 
son being  checked  has  a  practical  knowledge 
of  the  use  of  the  systems  and  devices  appro- 
priate to  the  aircraft  type. 

3.  Acceptable  Performance  Guide- 
lines. Performance  will  be  evaluated  on  the 
basis  of  the  applicant's  demonstration  of 
knowledge  of  the  procedures  for  the  airplane 
used  and  the  judgment  displayed, 

VII.    EMERGENCY  PROCEDURES 

A.  Fire  In  Flight. 

B.  Smoke  Control. 
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C.  Rapid  Decompression. 


D.  Emergency  Descent. 

E.  Any  Other  Emergency  Procedure 
Outlined  in  the  Appropriate  Ap- 
proved Airplane  Plight  Manual. 

1.  Objectives.  To  determine  that  the  ap- 
plicant has  an  adequate  knowledge  of,  and 
the  ability  to  perform,  emergency  procedures 
appropriate  to  the  airplane  in  use. 

2.  Descriptioru  Each  applicant  must 
demonstrate  the  proper  emergency  procedures 
for  as  many  of  the  emergency  situations 
listed  in  test  items  A.  through  E.  above  as 
the  inspector/examiner  finds  are  necessary 
to  determine  that  the  person  being  checked 
has  an  adequate  knowledge  of,  and  ability 
to  perform,  such  procedures. 

3.  Acceptable  Performance  Guide- 
lines. Performance  will  be  evaluated  on  the 
basis  of  the  applicant's  demonstration  of 
knowledge  of  the  emergency  procedures  out^ 
lined  above  for  the  airplane  used,  the  judg- 
ment displayed,  and  the  accuracy  of  his 
operations. 
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TO   ALL    FERTILIZER    PLANT  INSTRUCTORS 


I  he  purpose  oi'  this  c^pL'mior  ii  jiiiiiiiz  inaiui;il 
is  to  help  in  the  ti\iinini:  ol  ehLMiiical  plant 
operators  in  tlie  developing  nations.  It  Is  an 
elTort  to  share  with  the  elieniieal  iiuiustries  in 
the  LDC's  experienee  that  has  been  obtained 
over  many  years  of  operation  at  the  National 
I'ertili/.er  Development  Center,  Our  goal  is  to 
present,  in  a  very  simple  and  eoneise  tbrni. 
materials  that  will  improve  fertili/er  plant 
operation.  It  is  hoped  that  by  using  these 
materials  the  trainers  in  the  evolving  fertilizer 
plants  will  be  able  to  rapidly  and  elTeetively 
upgrade  the  operators  and  thus  improve  the 
operations  of  the  plants  l!iat  are  and  will  be 
established  to  meet  the  fertilizer  and  food  needs 
of  the  developing  eountries. 


ANALYZE  YOUR  CLASS 

In  almost  all  cases,  you  will  llnd  that  the 
education  and  background  of  the  operators  in 
your  class  vary  widely.  It  will  be  almost 
impossible  to  set  a  paee  that  will  be  pleasing  to 
all.  After  a  session  or  t*wo,  you  will  be  able  to 
deteniiine  just  how  fast  the  material  can  be 
eovered. 

The  pace  should  be  slow  at  first.  As  the  class 
becomes  familiar  with  the  material  and  your 
method  of  teaching,  the  pace  can  be 
accelerated.  Watch  for  slow  learners.  Try  to 
keep  them  from  falling  behind.  Sometimes,  a 
little  extra  help  or  encouragement  from  the 
teacher  will  give  them  the  detemiiiiation  to 
keep  up  with  the  class  and  complete  the  course. 


OUTLINE    MATERIAL  TO   BE  COVERED 
(LESSON  PLANS) 

It  helps  your  students  to  have  some  idea  as 
to  how  the  course  will  be  conducted.  They 
should  also  have  a  clear  conception  of  the 
purpose  of  the  course  and  how  it  will  help 
them. 

Explain  to  the  students  that  each  chapter  is 
arranged  so  that  the  instructor  can  giye  them  a 


brief  introduction  of  the  material  to  be 
pivseiUed.  The  operation  is  next  reviewed.  The 
duties  of  the  ojxM'ator  are  covered  in  a  general 
way  for  that  jxirticular  oiieration.  Suggestions 
and  hints  are  given  (^n  how  tv)  obtain  the  best 
ojieration  based  on  jxist  experience  in  that 
l)articular  Held.  Brief  sketches  are  i^rovided  in 
the  text  so  that  the  instructor  can  illustrate  the 
subject  on  the  blackboard  or  by  other  means. 
Suggestions  arc  also  given  on  preventive 
maintenance,  lubrication,  and  safety.  I  \plain  to 
the  students  the  imj-Jortance  of  what  is  said. 
Several  (juestions  are  jirovided  on  each  subjeei 
to  helj^  stimulate  interest  and  to  emphasize  key 
points. 

The  instiuctor  should  feel  free  to  add  to  or 
modify  the  material  provided  in  the  text  as 
warranted  by  time  or  situation.  All  of  the 
material  in  the  text  should  be  j^rcsuMited  so  that 
;he  operator  will  have  a  basic  foundation  on 
tliese  important  subjects. 


SPECIAL  TIPS  ON  DEVELOPING 
LEiiSON  PLANS 

The  most  important  assets  of  any  instructor 
are  sincerity,  enthusiasm,  and  a  knowledge  of 
the  subject.  However,  to  really  be  etTective. 
each  instructor  should  have  a  lesson  plan, 
preferably  a  written  lesson  plan.  Lesson  plans 
standardize  training.  They  also  help  the 
instructor  to: 

1 ,  Present  material  in  the  proper  order. 

2,  Avoid  omission  of  essential  material. 

3,  Conduct  classes  according  to  a  timetable. 

4,  Place  proper  emphasis  on  items  covered, 
5-  Provide  for  student  participation  or 

involvement. 
6,  Gain  confidence, 

A  lesson  plan  should  contain  the  following: 

1.  r///^'-- -Indicates  subject  matter  being  taught. 

Should  be  clear  and  eoneise. 

2.  Objectives -'~Shou\d   indicate  the  purpose  of 

the  session  or  goals.  Specifically,  it  should 
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inclicalc  what  the  studcnls  arc  expected  to 
know  at  the  end  of  the  session. 

3.  rnii}un^  Aids     A   list    of  all   training  aids 

such  as  actual  equipment,  charts,  etc, 

4.  Introduction      Iwery    lesson    should  be 

introduced  to  the  class  in  a  manner  that 
will  develop  the  interest  of  the  group.  It 
should  give  the  students  the  scope  and 
importance  of  the  subject, 

5.  Presentation     This  is  really  the  meat  of  the 

whole  lesson  plan;  this  is  the  plan  of 
action.  It  is  the  guide  for  putting  across 
the  ideas,  information  or  skills  the  student 
should  learn.  It  should  ir.dicate  method  of 
presentation,  such  .is  by  lecture, 
demonstration,  discussion,  etc, 

6.  At)i7lication    -A  lesson  plan  should  contain, 

if  possible,  some  suggestions  on  how  the 
information  presented  can  be  applied. 
Usually  one  or  two  students  are 
experienced;  have  them  tell  the  group 
how  they  apply  such  infoniiation  to  their 
work.  In  sonic  cases,  problems  may  be 
worked  or  exercises  applied, 

7.  Summary — The  summary  restates  the  main 

points  of  the  lesson  and  helps  to 
strengthen  the  weak  points  in  the 
instfiiction. 

When  students  have,  a  good  background  of 
experience,  the  discussion  method  of  presenting 
information  will  be  found  to  be  most  effective. 
In  this  method,  the  instructor  gets  the  students 
to  think  and  to  talk.  His  best  tools  for 
promoting  discussion  are  provocative  questions, 
prepared  in  advance  and  inserted  into  the  lesson 
plan.  After  such  a  discussion  is  started,  the 
instructor  leads  and  guides  it  and  tries  to  get  all 
students  to  participate. 

When  the  information  to  be  covered  is  new 
to  the  group,  discussion  accomplishes  little, 
other  than  to  pool  ignorance.  In  such  cases,  the 
instructor  must  resort  to  other  methods,  such  as 
lecture,  controlled  exercises,  demonstrations,  or 
some  form  of  student  involvement. 

Tlie  above  are  just  a  few  suggestions  to  help 
the    instructor   organize   his   presentation.  Tlie 


experienced  instructor  may  have  a  good  plan 
without  much  in  writing,  the  less  experienced 
instructor  may  need  a  detailed  written  plan.  In 
any  event,  good  teaching  demands  good 
planning. 


USE    OF  VISUALS 

Wiien  preparation  of  the  training  manual  was 
begun  it  was  intended  that  slides  mentioned  in 
the  text  would  be  provided.  Due  to  tiie  cost 
involved,  however,  they  cannot  be  included  in 
all  manuals,  Tlie  slides  are  being  assembled  and 
copies  can  be  purchased  from  TVA  (for  about 
S50)  when  available.  Instructors  also  may  have 
substitute  visuals.  Slides  or  photographs  taken 
locally  and  pictures  from  magazines  or  books 
can  be  used  effectively,  as  can  sketches  on  the 
blackboard.  Good  use  of  visuals  helps  people 
learn  faster  and  retain  more. 


TRAINING    AIDS-CHECK  LIST 

1 .  Cheek  classroom 

2.  Check  equipment 

3.  Introduction-class  and  self 

4.  Make  objective  clear 

5.  Use  lesson  plan  and  manual 

6.  Use  visual  aids 

7.  Vary  presentation 

8.  Introduce  each  new  subject  and  explain 

9.  Refrain  from  using  sarcasm  or  profanity 
10.  Talk  to  class 

IL  Never  use  words  not  understood  by  class 

12,  Cover  material  in  each  lesson  and  if  time 
permits,  use  anecdotes  or  personal  experiences 

13,  Be  sure  to  summarize  high  points 

14,  Make  clear  class  assignments 

15,  Conduct      verbal    examinations    to  test 
effectiveness 

16,  Keep  meeting  place  orderly 

17,  Start  and  stop  on  time 

18,  Make  attempt  to  know  students  and  learn 
names 

19,  Never  show  favoritism 

20,  Insist  on  order 
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WilA  I'  7*0  DO  WHAT  TO  SA^' 


1 

Introduition              Wclconio  to  the  llrsl  session  of  Operator  Tniininy  for  I'ertili/er  Phinl 

Operations.    We    will    meet    for          hour(s)    each  .    There  will 

be         other         -hour  sessions. 


2 

In  ordev  to  proeess  materials  into  fertilizer  it  is  iieeessary  to  transport  or 
move  them  from  one  loeatioii  to  another.  If  the  material  is  a  solid,  the  terni 
conveying  is  used  for  this  operation. 

There  are  many  forms  of  conveying  equipment  we  can  use,  depending  on 
the  nature  of  the  material  -that  is,  the  size,  shape,  and  the  amount  to  be 
moved.  We  also  must  take  into  account  whether  the  material  is  to  be 
transported  horizontally,  vertically,  or  on  an  incline. 

The  more  important  conveyors  and  elevators  are: 

1 .  Belt  Conveyor 

2.  Screw  Conveyor 

3.  Pneumatic  Conveyor 

4.  Chain  Conveyor 

5.  Oscillating  and  Vibrating  Conveyor 

6.  Bucket  Elevators 
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Belt  Conveyors 

The  belt  conveyor  is  a  simple  piece  of  equipment.  It  is  ideally  suited  to 
handling  a  wide  variety  of  materials.  It  has  few  moving  parts,  involves  a 
minimum  of  friction,  and  requires  less  power  than  any  other  type  of 
power-driven  conveyor. 

Belt  conveyors  are  light  in  weight,  and  require  little  head-room.  They  can 
be  operated  either  horizontally  or  up  or  down  inclines.  They  can  be  operated 
either  low  or  at  high  speeds  to  produce  any  desired  capacity. 
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Component  jvirts  ol'  iIk'  lu'li  L-(Mnc\(ir  arc"  Mic  bell  (iisiulix  hkkIc  o\ 
ruhluM').  dri\c  inilk'.w  rolls,  antl  \\w  lighioncr  or  iakc-i;p  |nillc\  . 


Belt  - 


Drive  pulley 


The  simplest  drive  Tor  the  lx*lt  conveyor  is  a  bare  steel  pulley  actuated  by 
a  source  of  power,  usually  an  electric  motor. 


Sketch  on 
blackboard 


The  rolls  for  the 
belt  may  be  Hat, 


Belt 
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Carrier 


Roll 


Sketch  on 
blackboard 


or,  they  may  be 
troughed  to 
prevent  spillage 
of  material. 


Belt 


Carrier 


Roll 


Stress  The  roller  supports  are  usually  called  carriers.  The  better  ones  are  carried 

(his  on  roller  bearings  cqiiipped  for  pressure  grease-gun  lubrication.  To  obtain 

satisfactory  operation  of  the  conveyor,  these  fittings  must  be  lubricated  and 

the  rollers  kept  free  of  spillage  material. 

Due  to  changes  in  load,  weather,  temperature,  and  humidity,  the  length  of 
the  belt  will  vary.  In  order  to  keep  the  proper  tension  on  the  belt,  it  will  be 
necessary  to  be  able  to  move  one  of  the  belt  pulleys.  It  is  called  the  take-up 
pulley. 
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TIk'  simplest  mctluKl  of  gelling  iiKilerial  ou  Ihe  bell  ecmveyor  is  In-  niean> 
or  a  hopper  or  bin.  The  mjterial  should  be  JisebargeJ  iVoni  iIk-  hopper  in 
the  belt  in  the  same  direetion  that  the  bell  is  traveling. 


Discharging  the  material  from  the  bell  ean  be  Jone  sevenil  \va\N.  If  it  is  io 
be  diseharged  at  the  end  of  the  belt,  the  material  will  fall  off. 

The  discharge  of  the  material  at  some  intermediate  point  may  be  obtained 
by  using  a  serapcr  to  scrape  the  material  off.  AncUher  method  is  to  arrange 
the  roller  supports  in  such  a  way  that  the  bell  is  tilted  at  an  angle  and  the 
material  slides  olTorthe  belt. 


Sketch  on 
blackboard 


When  it  is  desirable  to  discharge  the  material  at  several  points  along  the 
belt,  a  device  called  a  tripper  may  be  used,  A  tripper  consists  of  two  pidleys 
mounted  in  a  frame  that  travels  on  rails  with  the  belt.  The  pulleys  are  so 
arranged  that  the  belt  is  doubled  back  for  a  sl-ort  distance.  This  causes  the 
material  to  fall  free  into  a  chute,  which  discbarges  to  either  side  of  the  belt. 


Tripper  — ^  ^.€-^"^^1  - 

Chute 

Belt            --^-"^^r-""""^  / 

  f    ^  ^^^^^ 
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After  starting  the  belt  conveyor,  check  to  see  that  it  is  not  overloaded 
with  too  much  material  falling  off  the^  belt 

When  in  operation  the  belt  should  stay  centered  on  its  supports.  If  it  shifts 
sideways,  an  adjustment  of  one  of  the  pullej^s  may  be  necessary  or  some  of 
the  rolls  may  need  cleaning. 

Check  the  discharge  from  the  belt  often  during  operation;  there  is  always 
the  possibility  of  the  chute  plugging  and  causing  a  spillage  of  the  material. 

It  is  a  good  idea  to  check  the  belt  several  times  a  day  for  tears  or  wear. 
Also,  check  the  point  where  the  belt  is  joined  together  to  make  sure  it  is  still 
in  good  repair. 


All  \dk  rolls  should  be  iiispcdcd  dail\  to  scl*  lluil  {\wy  Lire  rrcc-iurnini: 
jiul  iiol  blocked  by  iiialerial  thai  has  fallen  froni  the  hell. 

Any':  wel  material  that  ina\'  have  become  eoated  on  the  rolls  siiould  be 
rLiiioved.  This  will  prevent  further  building  uj^  of  material  which  ma\'  cause 
iiiisaiignnient  and  injury  tci  the  belt. 
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The  belt  conveyor  should  be  i:  d  at  least  once  each  week  for  repairs. 

Check  to  see  that: 

I-  All  rolls  are  turning  Ireely  and  arc  properly  seated  and  held  in  brackets. 

2.  Material  has  not  accumulated  under  rolls  or  rollers. 

3.  Bearings  and  bearing  seals  are  lubricated. 

4.  Belt  conveyor  drive  unit  is  in  good  condition  and  properly  lubricated. 
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The  belt  conveyor  speed  reduction  drives  should  be  Hushed  after  the  first 
100  hours  of  operation,  and  filled  with  new  oil.  In  nornial  service,  change  oil 
every  2500  hours  or  at  least  scini-annually.  In  severe  service  ehange  oil  every 
one  or  three  months.  Make  sure  bearing-oil  rings  turn  freely. 

Lubrieate  plain  bearings  weekly  and  aiiti-frietion  bearings  every  tliree 
months  with  the  proper  lubricant.  Every  six  months,  Hush  grease  lubricated 
anti-frielion  bearings  with  mineral  spirits,  dry,  and  repack  ( 1  /3  capacity). 

Blow  out  motois  with  clean  compressed  air  at  reduced  pressure.  Lubricate 
motors  every  six  months  or  4000  hours  of  operations. 
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Never  attempt  to  clean  under  rollers,  head  or  tail  pulley  while  belt 
conveyor  is  in  operation.  Do  not  service  or  lubricate  any  part  of  the  belt 
conveyor  while  it  is  in  operation. 

Many  serious  accidents  have  occurred  in  attempting  to  clean  near  the  tail 
or  take-up  pulley  while  the  belt  is  in  operation  and  also  while  applying 
materia!  to  the  drive  pulley  to  prevent  the  belt  from  slipping. 

Before  working  on  or  cleaning  the  belt  conveyor  or  drive  unit,  pull  the 
eleetrical  switch  that  supplies  power  to  the  motor  and  place  a  hold  tag  on  it. 


Better  stilL  also  roiViOvc  the  rLisc>  from  iIk*  switch  box.  Ik^  careful  when 
operating  a  long  inelined  eoineyor.  If  the  power  should  faih  the  material 
load  on  the  belt  will  eaiise  it  t(.)  run  backward. 
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What  will  eause  material  to  spill  from  the  belt?  (Get  random  ideas  ot  class. 
Write  them  on  the  blackboard.  ) 

We  can  see  that  there  are  several  reasons.  The  main  ones  are: 

1 .  Belt  overloaded. 

2.  Width  or  speed  ol  belt  not  s'litable  for  material  being  conveyed. 

3.  hicline  of  belt  too  great  for  material  being  conveyed. 

Why  .should  this  material  be  cleaned  up?  (Get  class  reaction.) 

For  o:^.:  thing,  the  material  costs  money.  Second,  the  spilled  material  is  a 
safety  hazard:  and  third,  it  will  eause  greater  wear  on  the  belt,  pulleys,  and 
roller  supports  if  they  come  in  contact  with  the  material. 

Why  is  it  dangerous  to  clean  or  service  the  belt  conveyor  or  belt  conveyor 
drive  when  it  is  in  operation?  (Get  class  reaction.) 

The  danger  oi  injury  to  the  operator  and  the  possibility  of  damage  to  the 
equipment. 

Why  is  this  especially  Irue  of  th(.  drive  pulley  and  take-up  pidley?  (Get 
wers  from  class.) 

Experience  has  shown  that  numerous  serious  accidents  have  occurred 
when  operators  or  maintenance  men  have  had  their  hand  or  arm  caught 
between  tnc  belt  and  pulley. 
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We  will  now  look  at  some  slides  showing  belt  conveyors.  The  First  slide 
shows  a  flat  bcit  conveyor.  (Point  out  main  parts.) 

The  second  slide  shows  a  belt  conveyor  in  which  the  support  rollers  are 
troughed  so  that  the  belt  can  carry  more  material  with  less  spillage.  (Ask 
class  why.) 

9 


The  next  slide  shows  a  belt  conveyor  in  \vl.  ;J  nialerijl  has  been 

ullowej  \n  build  up  under  the  belt.  This  ejuses  excess  wear  and  maintenance. 

The  last  slicle  shows  an  inciined  convevor. 


0  lies!  ions 
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Are  there  any  questions  about  the  material  covered  on  belt  convexors'.' 


I  have  one  question  I  would  like  to  ask  the  class:  At  what  angle  ciin  you 
eom^y  material  up  an  incline?  (Get  class  reaction^  Of  course,  it  will  vary 
depending  on  the  nature  of  the  material.  Some  materials  can  be  conveyed  at 
an  incline  of  20  degrees  or  more. 


Sketch  on 
blackboard 
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Screw  Conveyors 

The  screw  conveyor  is  used  to  transport  finely  divided  solids  or  pasty 
solids.  It  consists  essentially  of  a  spiral  blade  revolving  around  an  axis  in  the 
botiom  of  a  U-shaped  trough. 


Bearing 


Flight 


Shaft 


Trough  ^  Discharge 


The  screw  element  is  called  a  flight.  It  may  be  sectional,  helicoid,  or 
special. 

The  screw-conveyor  trough  may  be  made  of  wood  with  a  steel  liner  or  o- 
all  steel  constnietion. 

It  is  necessary  that  the  shaft  which  supports  the  spiral  blade  be  suspended 
by  suitable  hangers.  Tliis  is  to  keep  it  in  alignment  in  the  trough. 


Sk:uch 


EKLC 
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Trough 


Flight 


The  screw  conveyor  can  be  used  as  a  mixer  as  well  as  for  conveying; 
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WIkmi  in  operation.  c:irc  mu>t  be  i:ikcn  not  to  overload  ibc  scpl'w 
convc\'or.  WIkmi  this  occurs,  l!ic  motor  will  '"kick  ol'f  Juc  t(^  o\t;iio:ul  or  the 
pin  llKit  connects  one  section  of  the  shaft  to  another  will  >heiir- 

When  the  screw  conveyor  stops  coiivcyini^  and  the  drive  unit  is  still 
operatinii.  rci.  ove  the  covers  from  tiie  conveyor  and  look  for  st(^P)niize  or  a 
section  of  the  screw  that  is  not  operating. 
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FrercnUvc  The  screw  conveyor  should  be  insj^ected  at  least  once  each  week.  Check  to 

imintciunice  see  that  the  casting  is  dust  tigh:  and  that  bearings  are  lubrieated  and  are  not 

running  hot. 

The  drive  unit  sliould  be  inspected  for  proper  operation  and  lubrication. 
Note  if  excessive  material  is  piling  uj^  at  loading  point. 
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Lubricaifon  Change  oil  in  speed  reducer  after  first  100  hours  of  operation  and  every 

2500  hours  of  operation  or  every  six  months  after  tliut. 

Blow  out  motor  with  clean  compressed  air  once  each  month.  Lubricate 
motor  every  six  months  or  4000  hours  of  operation. 

Every  six  months,   flush  grease-lubricated  anti-friedorv  bearings  with 
mineral  spirits,  dry,  and  repack  (1/3  capacity). 


EKLC 
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Safety  Cio  not  leave  cover  off  trough  when  the  >     w  conveyor  is  operating.  This 

prevents  dust  from  escaping.  Serious  injuries  have  occurred  when  arms  or 
legs  have  been  caught  in  the  screw. 

Stress  Use  hold  tags  and  pull  fuses  when  working  on  or  cleaning  the  screw 

conveyor. 

Question  Can  the  screw  conveyor  convey  material  to  a  higher  elevation?  (Get  class 

reaction.)  Yes. 

.     ^  11 


Show 

.slides 
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The  first  slide  shows  a  screw  conveyor  with  the  cover  removed.  (Point  out 
part>  of  screw  conveyor. ) 


The  second  shde  shows  screw  c-i  ^  r  r  used  to  collect  dust  from  dust 
collectors. 
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Pneumatic  Conveyor 

This  method  often  is  used  to  convey  light,  bulky  materials.  Several 
different  types  or  systems  are  used. 

The  nature  of  the  materia!  determines  whether  it  can  be  conveyed  by  air. 
It  must  be  able  to  pass  through  piping  and  equipment  without  clogging  and 
without  being  damaged.  The  material  must  be  readily  separated  from  the 
conveying  air. 


Stress 
this 


The  pneumatic  conveyor  consists  essentially  of  a  pump  or  fan  that  mixes 
stream  of  air  with  the  material  and  blows  or  pulls  it  through  a  pipe. 


Sketch  ou 
h  lack  board 


Question 


The  unloading  point  has  a  receiver  that  separates  the  material  from  the 
stream  of  air.  The  receiver  may  or  may  not  have  bag  filters  to  catch  the  fine 
particles.  The  household  vacuum  cleaner  operates  on  the  same  principle. 


Slower 


Discharge 


When  in  operation,  care  must  be  used  not  to  overioad  .he  system.  When 
this  happens  the  material  drops  out  of  the  flow  of  air  and  plugs  the  pipe. 

How  do  you  unstop  a  system  that  has  plugged?  (Get  answers  from  clay  .) 


First,  stop  the  feed.  Then  open  ports  of  pjpe  joints  in  the  line  at  the 
stoppage  untj;         A  the  conveying  ^ir     vv^ng  again. 

Sometimes  hr  :;  ik-  on  the  pipe  vviil,  help  locate  the  stoppage.  If 
hammering  will  not  unpiug  the  pipe,  try  pulling  as  high  a  vacuum  as  possible 
and  then  releasing  the  vacuum.  Do  this  several  times. 


EKLC 
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If  all  of  this  fails,  it  may  be  necessary  to  cut  holes  in  the  pipe  and  rod  or 


h\o\\  out  the  line  wilh  compressed  air. 


Enipliusizc 


Prcrcjitivc 
nmlntcnancc 


Lubrication 


Always  remember  to  siart  air  \\o\\  t'irsl  and  then  start  tiie  leed  \o  tlu' 
system.  When  shutting  down,  stop  the  teed  tlrsi  and  allcn\-  limc  lor  the 
system  to  eleur  itself  before  stopping:  the  air  How. 

The  principle  is  to   tart  air  iiov  first  and  stop  it  last  st)  tiiai  no  material 
trapped  in  any  part  of  the  ec^neyini:  line. 


The  pneumatic  conveyor  should  be  inspected  at  least  once  eacli  week. 
Inspect  the  air  blower  or  vacuum  pump  for  proper  operation  and  lubrication. 

Check  equipment  access  doors,  inspection  ports,  and  Hanged  joints  for 
tightness. 

Check  all  weight-  and  spring-loaded  relief  valves  for  free  ino\'emenl. 
Check  rotary  airlock  feeders  and  gates  for  proper  operation. 
Inspect  receivers  and  dust  filters  for  proper  operation. 
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AH  gear  and  oil  cases  should  contain  the  prescribed  lubricant  and  be  filled 
to  the  proper  level.  Vent  plugs  shou'd  be  open. 

In  normal  service,  change  oil  in  oil  cases  every  2500  hours  of  oper.dion  or 
at  least  semi-annually.  Ii^  severe  service,  change  oil  every  one  or  three 
months.  Make  sure  bearing-oil  rings  turn  freely. 

Lubricate  plain  bearings  weekly  and  anti-friction  bearings  every  three 
months. 

Every  six  months,  flush  grease-lubricated  anti-friction  bearings  with 
mineral  spirits,  dry,  and  repack  (1  /3  capacity). 

Blow  out  motors  with  clean  compressed  air  at  reduced  pressure  every 
month.  Lubricate  motors  every  6  months  or  4000  hours  of  operation. 
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Do  tiol  attL-mpt  l(^2rfun  or  rL-pair  anv  rDlalini:  L\iLnpiiK'nl  wiliunii  lirsi 
iininobili/inti  ihc  c(jvupmL'nl      lluii  it  cannul  be  slarU'd. 

The  Urst  slide  shcnvs  the  no/zle  pickinij  ui^  I  he  nialerijl. 

Wluii  iKinpcns  it*  the  openaor  feeds  too  much  material  to  the  s>Nteni?  i  I  lie 
system  will  stop  up. ) 

The  seeond  slide  slunvs  a  pneunuitic  con\e\or  eonneeted  direet  to  the 
transport  ear. 

Before  starting  to  unload  the  ear.  what  should  the  operator  do'.'  (  Aerate 
the  eontcnts  of  the  transport. ) 
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Chain  Conveyors 

A  large  and  very  important  type  of  eonvcyor  depends  on  the  eluiin  and 
ehain  attaehments  for  eonveying. 

The  typo  of  ehain  eonveyors  available  are  so  varied  that  it  is  difficult  to 
bring  them  into  one  simple  elassifieation. 

When  the  distance  is  short,  the  load  light  or  heavy,  abrasive  or 
non-abrasive,  hot  or  eold,  a  ciiain  drive  conveyor  suitable  for  the  job  can  be 
obtained. 

The  scraper  eonveyor  is  simple  to  build  and  is  suitable  for  a  wide  range  of 
conditions.  Its  disadvantages  are  its  high  power  requirement  and  degradation 
of  the  product  to  some  extent. 

The  flight  conveyor  is  somewhat  similar  to  the  drag  conveyor  and  is 
widely  used  in  coal  plants.  It  also  has  a  wide  variety  of  miscellaneous  uses. 

The  apron  conveyor  is  used  for  heavy  loads  and  short  runs.  It  ,  an  handie 
hot  material.  It,^n  be  used  either  horizontally  or  at  an  inclii;e  without 
degradation  .  f  lump  size. 
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The  chain  conveyors  should  be  inspected  at  least  once  each  week. 


(  -i^ck  s{vr(K'NCls  lor  vx^-l'ss         and  icplicc  if  iic^'csnjia. 

Rcp;iir  an\  lH*nl  ni^iv  or  aprons.  If  y\o\  rciXiir.  J  ihi^  uill  ^minc  ^acc-s 
w  .  ar  on  chain  Nprockots. 


?5 

/./^/  i(jf!nii  Lubriculc  hcariniis  and  other  parts  ocjuijipcd  i'or  lLibr!c;M,!■.^'■■  :it  le.isi  once 

oacli  'Acck.  Wlicn  a  boarini:  runs  warmer  tlian  150'  I-".,  it  should  Ix"  washed 
and  regreused. 

diain  easintis  shcuild  ha\e  enough  oil  in  tliem  lo  ahow  elij^pinii  o\'  the 
elKMn  in  the  oih  At  no  time  should  dirty  oil  he  allowed  to  rejnain  in  the 
easmti. 

All  uear  and  oil  ;:ases  should  contain  the  prescribed  lubrieant  and  be  filled 
to  the  proper  level.  Vent  plutis  shtnild  be  open. 

In  nornral  service,  change  oil  in  oil  cases  every  ,7500  hours  of  operation  or 
L.t  least  semi-annuall}'-  In  severe  service,  change  oil  every  one  or  three 
monthis.  Make  sure  bearing  oil  rings  turn  freely. 

Blow  out  motors  with  clean  compressed  air  at  reduced  air  pressure. 
Lubricate  motors  every  si.x  montlis  or  4000  hours  of  operaiion. 
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Safety  Never  attempt  to  clean,  lubricate,  or  repair  chain  conveyors  while  they  are 

in  motion.  Always  immobilize  the  ccjuipment  before  eleasiing  or  making 
repair  if  there  is  any  possibility  at  all  of  being  injured  if  the  equipment 
slicuid  move. 
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Sitow  The  first  slide  hows  a  scraper  c<;nveyor. 

slides 

Question  Why  is  its  power  requirement  large'.'  (Scrapes  matcriai  along  walls  of 

container.) 

2S"0 


Al.so.  it  can  coiucv  hot  riiatcn.ii. ) 
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Oscillating  and  Vibrating  Conveyors 

OsciIIalini:  and  vibratiiUi  ct)n\Ln  ors  :"rc  usod  lo  cumcx  ni.  km-kiIs  Ix'cjiis 
o\  their  vcrsalilit\'  and  low  maintenance  characteristics. 


Material  must  bo  of  such  nature  that  it  will  not  stick  to  pan. 


Sketch  on 
hhukhoarcl 


The  oscillating  conveyor  moves  the  material  hy  inoMn^i  it  upv.  m  '  and  in 


the  direction  it  is  to  travel. 

Trough  — v  Eccentric 

Base 


Material 


Spring 
13 


The  vibrating  conveyor  may  be  electromagnetic,  hydraulic,  or  .  lechanicaL 
U  operates  in  the  same  manner  as  the  oscillating  conveyor  i  i  that  the 
mate  va!  is  moved  by  a  series  of  throws  and  catches  in  th^*  direction  that  it  is 
to  move. 

During  the  upward  and  forward  stroke,  the  conveyed  material  leaves  the 
convoying  trough.  While  it  is  in  the  air.  the  trough  makes  its  backward  and 
downward  return.  The  trough  is  then  ready  for  another  stroke. 
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Since  the  vibratin.^,  conveyor  has  no  movin^^  parts,  it  gives  very  little 
trouble  in  operating. 

Material  should  not  be  allowed  to  pile  up  against  i.  since  this  would 
change  the  frequency  of  the  vibrations  and  interfere  with  conveyor 
operation. 

If  material  starts  to  build  up  or  stick  to  the  conveyor,  it  sometimes  can  be 
shaken  loose  by  increasing  the  vibrations  momentarily. 
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unit  do•^•^  need  li>  W  k^,'i  j  =  :d  nuKTijl  iru-i  not  be  jilow  ^.-.i  i(> 

j^iic  Lij^  arouiui  il.  'Vh\>  wduIJ  L'lianiie  liic  n.iUJrai  !rci}ii-':-  >  (M  llic  convex  i>r 
:ind  decrcjsc  its  c:ip:Jcit\ . 

I  he  ^y^ljiv.  sn<M.ilu  PC  :"-;'«Cklcd  ji  least  vM'.je  ej^ii  vxcels.  Cheek  s^e  liuii 
j11  o\  the  springs  are  intael  and  ui  tlieir  proper  pla^e. 
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Luhruan'on  All  llllinizs  on  the  oscillatini:  convevor  slunild  Ix-  lubricated  \\eekl\  and 

anli-f'rielion  bcariniiis  ewr*  liirec  months. 

H\ery  six  months,  tlush  anti-lrielii^n  heariniis  with  mineral  spirits.  dr\ .  and 
repack  (  1  /3  capacity). 

!^lovv  oLit  motors  with  clean  compressed  air  at  reduced  pressure  ever\ 
jnonth.  Lubricate  every    \  months  or  4000  hours  v)r  operation. 
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Safely  Do   not   attempt    to   clean   or   repair   the   ecjuipment    without  first 

immobiliziniz  it. 
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Show  The  slide  shows  a  vibratory  feeder, 

slide 

Question  What  advantage  does  it  have  over  other  type  feeders?  (Low  maintenance, 

self  cleaning,  and  ability  to  handle  hot  materials  are  a  few.) 
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Bucket  Elevators 

If  a  straight  vertical  lift  of  the  material  is  necessary,  some  form  of  elevator 
is  used. 

The  most  common  type  of  an  elevator  for  lifting  material  in  a  plant  is 
called  a  bucket  elevator,  (t  consists  of  a  series  of  buckets  carried  either  on 
ciiains  or  on  a  ^elt. 


EKLC 


l:i"--  ators  mjy  he  run  williDui  any  casing  aroiinci  thorn.  Most  arc  ^^iicl'^secL 
howcvLT.  to  prevent  spilluuc  of  maiorial  and  for  Jusi  .onlrol. 

Tiic  hiickcts  Lire  fillet!  ai  '^o  hotlr^n  of  llic  cicvalor  from  ;i  Juito  r  r  b\ 
digging  into  loose  inat  '  the  holi'Mi^  o|"  tLc  eLAat(^r. 

This  i^art  of  the  elevator  is  ealled  the  hoot. 

35 

After  starting  the  bueket  elevator,  the  operator  should  listen  to  determine 
if  everything  sounds  normal.  The  buekets  will  strike  the  hou>ing  if  there 
too  mueh  slaek  in  the  ehain  or  if  one  of  the  buckets  is  bent. 

If  the  elevator  motor  should  ''kick  out''  while  operating,  stop  feed 
immediately  and  look  for  overload  conditions  or  a  blockage  of  material  in 
the  bottom  of  the  c'v-vator. 

36 

inspect  the  elevator  at  least  once  each  week  for  damaged  buckets  and 
chain  links.  Replace  if  iwiy  are  found.  The  ehain  should  be  tight  enough  so 
that  buckets  will  not  hit  liie  housing. 

If  material  tends  to  harden  in  the  boot,  it  may  be  necessary  to  dig  it  out. 
It  may  be  necessary  to  periodically  elean  out  the  buckets. 

Zh73 
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Id 


I  !>l\:m:]l:  oil  nni'N  i;:r!i  IiVv-K 


Set  f  cry 


Show 

s/kic 

Qucsiian 


l-.\cr\'  si\  nuMillis,  Hush  l!rc:l^c  lul'>ric,iK\i  jiili-iri^iii'ii  be.inntjN  \\\V^ 
mineral  sj^irits.  dr\  .  and  r^'paL'k  (  1  .^  vjp.s^  iu  i. 

Blow  out  n.ui.  rs  with  lIcjii  C()Illp^c^^cd  :iir  jl  ivdUvwl  pressure  e.iJi 
monlh-  l.ulM'ieji     v^ma  six  monlhs  or  4(,(J(j  hours  opeuiiun. 


Do  not  I  le^m  out  or  work  on  LHjuipinciU  wuliout  iirsi  iinnu)bili/ini!  il. 

W'IilMi  inspcelifv-j  eluiins  :ind  buekets.  be  eureful  tluil  eluun  :ind  buekets  Jo 
not  ^^Hai'k  up"  aiiJ  eateh  luinds  or  elolhing. 


Tlie  i'irsl  slide  sliows  ii  hueket  ele\ator  loeaied  in  a  suiiip. 

What  is  the  disadvantage  of  this?  (It  is  ditt'ieidt  to  keep  the  sump  clean.) 

The  second  slide  shows  the  buckets  and  chain  at  the  insf^ection  door. 
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(  -Mri.T  :    CRUSHERS  AND  SCREENS 


V.  M  TO  DO 


InrroJuctii  ni  In  tins  sosMon  wo  jTv  iioir^i:  \o  discuss  cTii^h.'r>  .iiid  -:r\\Mis.  ( ■rusliir^t:.  t!'.- 

ini\.Tmodijtc  and  line  criiNliini:  (^r  p-indiniz. 

[hero  arc  throe  types  of  eoarso  crushers  jav. .  etMK-.  and  inipaet. 
Intermediate  enishers  are  roiK  i:\rat(ir\.  and  inipaet.  Fine  eruslmv^  (^r 
iirindiiii:  is  done  h'  the  various  roll  or  ball  mills. 


The  jaw  crusher  consists  essentially  (M  t>vO  plates  nx  jav  .  one  stationary 
and  the  other  movable.  Materia!  is  crushed  when  the  movable  jau  compresses 
it  against  the  st.itionary  jaw. 


On  the  back  stroke,  crushed  malerial  drops  tYee  U<  Ji  the  jaws. 


Movable 

jaw 
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Product 

'S?5 


Stationary 
jaw 


TIk'  coiK'  oY  gyralor/  crusher  consists  ut"  a  sluiTi  ["\n^\\  with  a  conical 
crusliing  head  inside  n\'  ii  bowl. 

The  lower  end  of  the  shaft  moves  in  an  ecce:itric  fashion.  Material  leedini! 
into  the  bowl  by  gravity  is  crushed  when  the  shaft  presses  it  against  the  sides 
of  the  bowl.  C'rushcd  inatcrial  drops  free  when  the  shaft  moves  inside  the 
bowl  due  to  its  eccentric  im)tion. 


The  cone  crusher  is  more  efficient  than  the  jaw  crusher. 

Skclch  on 
blackboard 


3 

The  impact  crusher  is  the  most  important  type  used  in  the  fertilizer 
industry.  Material  is  fed  in  at  the  top  or  center,  and  is  thrown  out 
centrifugally  and  crushed  by  being  beaten  between  the  hammer  bar'^.  or 
against  breaker  plates. 
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Skcfcli  on 


Feed 


Fine  material 


The  material  is  beaten  until  it  is  small  enough  to  fall  through  the  screen 
whieh  forms  the  lower  portion  of  the  casing. 

The  impact  crusher  may  be  of  the  swing-haininer,  chains,  or  squirrel  cage 
disintegrator  type. 


Stress 
this 


The  impact  or  hanniier  mill  type  crusher  is  gaining  in  popularity:  in  some 
instances,  it  is  even  being  used  in  place  of  the  jaw  or  cone  crusher  as  a  coarse 
crusher.  The  reason  is  that  more  of  the  finished  product  can  be  obtained 
with  the  first  crushing. 


Stress 
t/ns 


The  roll  crusher  may  be  of  one  or  two  roll  designs.  It  crushes  by  wedging 
the  material  between  the  revolving  roll  and  a  breaker  plate  or  between  two 
revolving  rolls. 
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The  purpose  of  the  movable  roll  is  to  permit  the  rolls  to  separate  in  case 
tramp  iron  gets  into  the  feed. 

'^377 


Sketch  oil 
hiackhoani 


Feed 


Product 
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Fine  crushing  or  grinding  is  done  in  several  diflerenl  ways.  We  will 
consider  two  types.  One  is  the  centritiigal  attrition  type  mill  that  employs 
balls  orroUers  to  roll  over  the  material  held  in  a  bull  ring.  The  rollers  or  balls 
held  against  the  bull  ring  by  centrifugal  force  do  the  grinding. 


An  upward  slroam  ol"  jir  c<Mniinunis!>  rcniows  iho  izroinui  material.  I  he 
ImK'Ulvss  of  {he  protiiiL-l  is  L<Tnlro!lcJ  by  the  ralL'  o\'  tVcJinii  ami  the  .lir 
velocity. 


The  Ball  Mill  is  the  second  l\'pe  of  line  urinUing  that  \vc  will  eonsiJer.  \v 
its  simplest  form  it  is  a  rotating  hollow  eyliiuier  partially  filled  with  balls. 


S^icich  on 
bluckhouni 


The  I'eed  enters  at  one  end  and  the  line  materia]  leav  es  through  the  otlu-r 
;nd. 


Feed 


o  I- 


Air 


Discharge 


Balls 


Emphasize  The  load  of  balls,  size  of  the  balls,  speed  of  rotation,  and  rate  of  teed  are 

factors  that  eontrol  output  and  size  of  the  product. 

Ball  Mills  have  a  low  eost  of  installation.  Power  costs  are  also  low.  They 
can  grind  wet  or  dry  material. 


EKLC 
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Preventive  Make  periodic  inspections  of  the  crushers.  It  is  important  that  all  nuts  and 

maiutemnice  "bolts  be  tight  and  that  wearing  parts  arc  in  good  condition. 

Always  shut  off  the  feed  and  allow  crashers  to  empty  themselves  before 
shutting  down. 

Also  start  t!ie  crusher  and  allow  it  to  come  to  operating  speed  before 
starting  feed. 


Do  ivot  opcraiL'  ltusIkt  if  cxLCssivc  vlbnitioii  or  unusiuil  iioisc  shoulii 
develop  wilhoLil  chocking  lo  sec  what  is  causing  iu  U  :na\'  be  neces^a^\  lo 
lake  the  crusher  out  ofsen  ice  for  repairs. 


Check  points  The  operator  on  duty  should  check  to  see  that: 

for  1.  There  is  no  accumulation  ol*  ni;  erial  around  an\'  vital  part  that  will 

operators  cause  excessive  wear  or  vibration. 

2.  The  bearings  and  bearing  seals  are  iToperly  lubricated,  and  are  not 
running  hot. 

3.  Tlie  drive  unit  is  in  good  condition  and  properly  lubricated. 

4.  Tlie  feed  to  the  crusher  is  properly  distributed:  uneven  wear  and 
excessive  vibration  may  result  if  it  is  not. 

5.  Tlic  crusher  is  operating  properly:  an  occasional  check  of  crusher 
product  by  hand  screening  will  show  the  results. 

6.  Tlie  working  area  is  kept  as  clean  as  possible. 

7.  The  ventilation  system  is  working  properly. 

8.  There  is  no  buildup  in  chutes  that  would  lead  to  a  stoppage, 

9.  Tlie  ventilation  system  is  operating  by  keeping  the  covers  on  screens, 
chutes  and  other  equipment.  It  mrfyHie  necessary  to  plug  some  holes  or  place 
temporary  covers  over  openings  until  permanent  repairs  can  be  made. 
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Lubrication  Follow  the  manufacturer's  recommendation  on  lubrication.  Most  of  these 

will  be  covered  in  Chapter  24--LUBRICATION 

If  any  equipment  part  starts  running  hot  or  makes  an  unusual  sound, 
check  immediately  for  the  cause. 


Safety 
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Never  attempt  to  clean  or  service  a  crusher  while  it  is  in  operation. 


Stress 
this 


Pull  the  switch  that  supplies  power  and  place  a  hold  tag  on  it.  It  is  a  good 
idea  to  also  remove  the  fuses  from  the  switch  box. 


EKLC 


Be  sure  that  the  rotating  element  is  not  off  center,  and  thus,  likely  to 
rotate  slightly  when  you  start  to  work,  catching  a  finger  or  hand. 


25 


^Vliy  Jol's  \hc  gyratory  ltusIkt  hav^'  a  iireaKT  capaciu  Uian  Uk*  jaw 
crusluT?  iTIk'  tiyralory  is  crushing  continuously,  whereas  liic  jaw  cruslicr  is 
working  inicrmiiicnily. ) 

What  is  the  disadvantage  ofcrusliiiig  malcrial  that  is  highl\'  abrasive'*  (It 
wears  out  parts  of  the  crusher  that  come  in  contact  witli  tlie  material  J 

Name  three  factors  tliat  affect  the  operation  of  a  ball  mill?  (The\'  are  the 
speed  of  the  mill,  the  amount  of  grinding  media,  and  the  amount  of  the 
material. ) 

Why  should  you  always  start  a  crusher  under  "no  load''  conditions'.^  (It 
prevents  an  undue  load  from  bcijig  placed  on  the  crusher  parts,  drive  unit, 
iind  power  unit. ) 


1G 

The  first  slide  shows  a  jaw  crusher.  What  are  its  nniin  parts'?  (Frame. 
Stationary  jaw.  Movable  jaw.  Pulley  and  fly  wheel.  Journal  boxes.) 

The  second  slide  shows  a  gyratory  crusher. 

The  next  slide  shows  a  roll  crusher. 

The  fourth  slide  shows  an  impact  type  crusher. 

Are  there  any  oucstions  from  the  class  on  crushers? 
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Screening,  or  screen  sizing,  is  the  separation  of  a  mixture  of  various  sizes 
of  grains  into  two  or  more  portions,  by  means  of  a  screen. 

Many  facto:  affect  the  rate  at  which  undersize  material  may  pass  through 
a  screening  surface.  The  most  important  are: 

1 .  The  size  of  the  openings. 

2.  Tlie  percentage  of  openings  to  total  surface  in  the  screen. 

3.  The  angle  at  which  the  particles  strike  the  screening  surface, 

4.  Tlie  speed  at  which  the  particle  strikes  the  screening  surface. 

5.  The  moisture  content  of  the  material  that  is  being  screened. 


zssi 
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DifiVrcnt  typo  of  scroons  arc: 


Ski'fch  ami 
ch'saihc 


Sketch  and 
describe 
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4.  Vibrating  screens  liavc  developed  to  the 
point  where  other  types  of  screens  are 
almost  obsolete.  Vibrating  screens  may  also 
have  rotary  motion  at  the  same  time. 

Vibrating 


Screen 


Feed 


Hopper 


I 


Product 
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Questions  Why  would  you  in>tail  a  iiri//-l\  screen?  <\\hcn  you  wjiUcJ  a  civirNC 

separation,) 

Why  would  you  install  a  trommel  SL'recn?  (When  \ou  wanted  to  sereen 
eoarse  material  in-o  several  ditTerent  sizes.) 

What  advantage  does  a  vihrating  screen  ha\e  over  a  shaking:  sereen  *  i  Laruer 
eapacity  and  higher  efneieney. ) 

W^hy  does  it  have  a  greater  eapacity  ?  (The  vihrations  of  the  screen  reduces 
tlie  Winding,  or  stoppage,  elTect  to  a  minimum.) 

Why  is  it  hard  to  screen  damp  or  wet  material'?  (Material  clings  to  the  wire 
screen  and  plugs  openings.) 

What  do  we  mean  when  we  relcr  to  ^'mesh'?''  (The  numher  of  openings  in 
the  screen  per  linear  ineh.) 
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Preventive  The  grizzly  and  trommel  sereens,  by  nature  of  their  construction,  give 

jnaintenance  very  little  trouble. 

Vibrating  and  shaking  screens,  however.     require     maintenance  to 
operate  properly. 

Stress  A  constant,  systematic  inspection  of  the  sereei>  will  result  in  less  down 

time  and  fewer  repair  bills. 

Daily: 

1.  Cheek  oil  level,  or  grease  mechanism  and  seals  per  instruction. 

2.  Check  for  loo.se  bolts  in  mechanism, 

3.  Check  mechanism  when  nmning  for  indieation  of  excessive  operating 
temperature. 

4.  Check  V-belt  drive  and  drive  unit. 

5.  Check  tension  spring  assembly. 

6.  Check    for   interference    between    screen    body    and  surrounding 
structures. 

7.  Check  screen  surface  for  looseness  or  wire  breakage. 

8.  Check  flow  of  material  over  screen  to  see  that  it  is  evenly  distributed. 

er|c  ^^'^^ 


Weekly: 

1 .  C'hcL'k  oil  or  tzroasc  for  Loniainiiuiiion. 

2.  Check  mcchunisni  wliilo  runniiii:  for  noiso  or  v.'\'.c'ssi\o  <T]HTaliniz 
tcniporaiurc. 

3.  riicck  side  plates  for  Ioosl'  bolls.  L^xcossive  wear  or  Lrackini!. 

4.  Check  clanipini!  bars  lor  looseness  and  cxcossivc  wear. 

5.  Cheek  support  tVaines  for  wear,  craekiniz  or  hreakaue. 


Luhricatiou 
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Details    of    equipment    lubrieation    will    be    covered    in  Chapter 

:a  lubrication. 


Some  vibrating  and  shaking  screen  nieehanisms  are  grease-lubrieaicd  while 
others  rely  on  oil. 


Grease 
lubricadoji 


Those  that  use  urease  shv:)uld  have  the  bearings  lubricated  every  eight 
hours  of  operation.  For  a  dusty  installation,  they  should  be  greased  every 
four  hours. 


Dust  seals  should  be  lubricated  frequently  so  that  a  small  amount  of 
grease  works  out  during  operation  to  keep  dust  out  of  t!ie  mechanism.  In  a 
dusty  atmosphere,  lubricate  about  once  every  four  hours. 

Once  each  year,  dismantle  grease-lubricated  mechanisms  on  screens  and 
clean  throughly  an.d  inspect  all  parts. 


0/7 

lubrication 


Check  oil  level  at  least  once  each  24  hours  of  operation  on  screen 
mechanisms  that  are  oil-lubricated.  Be  carelul  not  to  get  any  dust  into  the  oil 
when  checkinii. 


Initial  oil  change  should  be  made  after  first  80  hours  of  operation.  After 

that  change  oil  every  300  hours  oi  operation- 
Bearings  should   be  flushed  periodically  with  an  approved  flushing 

compound  and  refilled  with  fresh  oil. 
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The  operator  on  duty  -should: 

1.  Check  the  operation  of  the  screen  at  the  start  of  the  shift  to  see  that 
material  being  screened  is  distributed  over  the  entire  width  of  tne  screen. 

2.  Check  to  see  that  the  screen  is  screening  properly. 


ERIC 


3.  phhIm^-i  jiuI  o\crsi/o  from  ihc  nvTl-c!^  >c'v.t.j!  Imtun  I'u- 
shiW  lorain  ciianLZc  of  si/c  oi"  the  in.itcrKii. 

4.  If  the  m:ilcriul  IvMnii  screened  is  In  yroset^piv  in  n,t!ure-  \^jich  un 
plviiiiiinLi  of  the  sereen  when  siurlinii  up  ul'ler  j  deiu> . 

5.  Keep  area  aroinui  screen  eiean. 

When  clean inu  the  screen,  the  operaltir  shtuild  noK  under  :iiu 
e<inditions.  beat  on  llie  screen  in  ^uch  a  \va\  as  \o  dch^rm  r-v  bcM  in  ihe  wire. 
This  oni\  compounds  the  piobleni. 
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^^^Oi'fy  Do  not  attempt  to  repair  or  lubricate  the  screen  mechanism  while  it  is  in 

operation.  Belbre  doinii  so.  pull  the  switch  that  supplies  power  and  place  a 
hold  tag  on  il. 

Some  screens  have  a  long  shall  thai  operates  the  screen  mechanism  from 
the  source  of  power.  Avoid  contact  witli  the  shaft,  as  a  rough  place  on  il 
might  catch  the  operator's  clothing  and  pull  him  into  the  sliaft. 

Questions  What   is  ^M^linding"'  of  a  screen?  (Particles  being  screened  plugs  t!u' 

openings  in  the  sereen.) 

Arq  all  screen  cloths  square  mesh'.^  (No.  One  type  has  long  openings  or 
rectangular  slots.) 

What  is  the  advantage  of  this?  (The  open  area  is  much  larger,  therefore, 
the  screen  has  greater  capacity.  There  is  oidy  a  slight  drop  in  the  accuracy  of 
separation. 

Are  there  any  further  (juestions  on  screens? 


(  hjpicr  .V  BINS  AND  TANKS 


WHAT  TO  DO  WHAT  !0  SA\ 

1 

IntroJuc  ti^)}}  It  would  be  nice  in  u  Forlili/cr  Pl;.int  iT  \  oii  could  roc;ivo  iho  raw  mat  /rial. 

process    it    into    lertilizer    and    move    it    on    oii^    w  tlunii  stoppinii 
Unfortunuioly.  it  eanT  be  done  that  way  and  matoriah  both  solids  and 
liquids,  must  be  stored  from  time  to  time  durini:  the  prot'essinii. 

Storatie  is  neeessary  because  of: 

1.  Tlie  intermittent  reception  of  raw  inalerial. 

2.  Intermittent  disposal  of  products. 

3.  Intermittent  operations. 

4.  Desirability  of  providing  against  interruption  in  the  llow  of  raw 
materials  to  tlte  plant  or  products  tYom  the  plant. 

Storage  ean  be  aecomplished  by  the  use  of  stock  piles,  bins,  tanks,  or 
ponds. 

In  our  discussion,  we  are  going  to  cover  bins  and  tanks,  since  this  is  the 
storage  used  within  the  plant  for  liquids  and  solids. 

2 

Bins  are  used  for  storage  of  solid  material  where  the  storage  period  is 
short. 

Bins  may  be  made  of  wood,  concrete,  or  steel.  They  are  designed  in  such  a 
way  that  they  can  be  discharged  by  gravity  through  a  suitable  gate,  or  by  a 
feeder. 

Sloping-bottomed  bins  can  be  built  to  di.scharge  on  one  side,  two  sides,  or 
from  below. 

The  capacity  of  the  bin  depends  on  the  service  expected  of  it. 

A  surge  bin  placed  between  two  pieces  of  equipment  does  not  need  the 
capacity  of  a  bin  that  is  supposed  to  hold  a  24-hour  or  a  3-day  supply. 

2S67 
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Bin  TliL'  bins  Lire  fillcci  th rough  iiii  open  top,  or  lliroiiirli  gales  in  li  closed  top. 

operation 

Some  bins  iire  eciuippecl  with  level  iiulieiiliiig  insiruiiienls  lo  signal  ilie 
openitor  when  the  bin  is  full  or  empty.  One  t\'pe  of  level  instrument  has  a 
diaphragm  mounted  in  the  wall  of  the  bin. 

Wiicn  the  material  pushes  against  the  diaphragm,  a  eontaet  is  made,  and  a 
signal  indicates  the  material  is  to  that  point. 


Another  type  has  a  small  motor  mounted  outside  the  bin,  turning  a  shaft 
that  runs  into  the  bin.  A  small  paddle  wheel  is  on  the  end  of  the  shaft.  When 
material  rises  to  the  paddle  wheel  and  the  wheel  stops  turning,  a  signal  from 
the  motor  indicates  the  material  is  to  that  point. 

In  most  eases,  material  feeds  by  gravity  from  the  bin.  With  some  materials, 
it  is  necessary  to  install  mechanical  or  air  agitators  to  keep  the  material  loose 
and  free  flowing. 
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Sometimes  it  is  necessary  to  install  vibrators  or  moclianical  knockers  on 
The  sides  of  the  bins  to  shake  the  material  loose  when  it  sticks. 

The  vibrators  should  only  be  used  to  shake  the  material  loose.  Otherwise 
they  would  cause  the  material  to  pack  and  become  fast  in  the  bin. 

If  it  should  become  necessary  for  the  operator  to  hammer  on  the  bins  or 
chutes,  thick  metal  plates  should  be  welded  to  the  bin  or  chrtes  at 
convenient  points. 

This  will  prevent  the  bins  or  chutes  from  being  beaten  out  of  shape  by  the 
hammer  blows. 


Wooden  mauls  are  preferred  for  jarring  the  bins  ui  place  of  steel  hammers. 
If  at  all  possible,  the  use  of  either  one  should  be  avoided  so  as  to  prevent 
damage  to  the  equipment. 
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Operating  'Die  operator  on  duty  should  check  on  the  supply  of  material  on  rounds 

duties  to  and  from  the  bins.  He  should  not  depend  altogether  o.i  the  instrument 

level  control.  Their  malfunction  could  cause  him  to  overfill  a  bin  or  run  out 

of  material. 


VVIrmi  you  ovLM'j'ill  ;i  bin,  there  is  daiiULM*  of  daiiuiiic  to  llio  e(^nve\inu 
cquipmcnl. 

WliLMi  you  run  out  of  material,  the  niaiuiracturing  process  is  upscl  and 
sometimes  a  sluudown  is  necessary. 

Experience  will  tell  the  operator  just  how  often  to  check  or  measure  the 
bin  level. 

Another  method  which  is  not  very  accurate  but  it  can  be  used  on  metal 
bins-  is  to  strike  the  side  of  the  bin  with  a  hard  object.  The  sound  will  tell 
the  operator  approximately  where  the  level  is. 

ir  the  material  is  dusty  or  gives  olT  gases,  all  openings  to  the  bin  should  be 
kept  closed. 

The  operator  should  keep  a  constant  watch  on  the  Hows  of  material. 
Sometimes  a  stoppage  in  the  bins  or  cliutes  will  stop  the  How. 

The  operator  will  learn  how  often  he  should  rod  certain  bins,  or  which 
chutes  should  be  cleaned  periodically. 

Any  spills  that  do  occur,  should  be  cleaned  up  as  soon  as  possible. 

Any  leakes  or  defects  in  the  equipment  that  contributes  to  the  spillage 
should  be  reported. 
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Many  serious  accidents  have  occured  to  operators  who  have  gone  inside  of 
bins. 

In  some  cases  the  operator  went  into  the  bin  to  free  "hung  up''  material 
only  to  be  buried  alive  when  it  broke  loose.  In  other  cases  he  has  been 
overcome  by  the  lack  of  oxygen  or  by  fumes  or  other  gases  that  he  did  not 
know  were  present. 

If  it  should  become  necessary  to  enter  a  bin,  do  so  only  after: 

1.  The  air  in  the  bin  has  been  sampled  and  found  free  of  harmful  gases. 

2.  The  operator  is  equipped  with  a  fresh  air  mask  or  the  air  in  the  bin  has 
been  sampled  for  oxygen. 

3.  He  has  on  a  safety  harness  with  a  lifeline  extending  to  an  attendant 
standing  by  outLiide  the  bin. 
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Do  not  cnlor  i\  bin  aiuippccl  with  i\n  aivh  biwikcr  unless  Hk*  drivo 
mechanism  has  been  immobilizeU  anel  hold  lags  are  in  plaee, 

Ciwx  should  be  u.;eJ  to  see  that  nuiterial  is  not  run  to  a  bin  when  anyone'  is 
inside  of  the  bin. 

The  eonveying  system  to  the  bin  must  immobili/.ed  and  holU  tags 
applied. 

Blank  all  eonneetions  to  the  bin  where  iheie  is  a  iK)ssibility  of  dangerous 
chemicals  or  gases  entering  while  the  operator  is  in  the  bin. 
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Questions  Why  should  openings  in  the  material  storage  system  be  kept  closed?  (To 

prevent  dust  from  escaping.) 

Why  should  you  avoid  hammering  on  bins  and  chutes  if  at  all  possib'^^? 
(Hammering  distorts  the  shape  of  the  bin  or  chute  and  quite  often  adds  to 
the  stoppage  problem.) 

Why  should  a  wooden  maul  be  used  in  place  of  a  metal  hammer?  (Because 
it  will  not  distort  the  metal  as  bad  as  a  hammer.) 

What  is  the  danger  of  running  out  of  material?  (It  will  cause  a  shutdown 
of  the  process.) 

If  the  area  is  dusty,  should  the  operator  wear  a  dust  respirator?  (Yes. 
Some  dusts  are  quite  harmful.) 


Introduction  Storage   of  liquid   materials   used   in  the  fertilizer  plant  is  usually 

accomplished  by  the  use  of  tanks. 


Illustrate  on 
blackboard 


They  may  be  vertical,  horizontal,  rectangular,  or  spherical.  They  may  be 
constructed  of  metal,  wood,  concrete,  rubber  or  plastic. 


Ask  class 


The  nature  of  the  material  stored  determines  the  construction  of  the  tank. 
A  tank  that  will  store  water  may  be  unsatisfactory  for  the  storage  of  acid. 


EKLC 


36 


Fining  and  drawing  from  liquid  storage  tanks  are  usually  done  with 
pumps.  In  some  cases,  gravity  flow  may  be  used.  In  other,  gas  pressure  m^iy 


Illustnuc  Oil 
blackhoarcl 


be  used  to  force  the  liciuid  IVoni  one  lank  lo  another,  or  from  tank  lo 
process. 


Operation 


Very 

important 


Quantities  stored  in  the  tank  can  be  determined  by  tlu^deplh  of  liquid 
and  the  diameter  of  tiic  tank.  Quite  often  charts  or  tables  are  prepared  that 
will  tell  the  operator  at  a  glance  the  amount  of  material  in  the  tank  from  its 
height. 


cable  is  one  of  the  most  commuii  gages.  Other  use  purge  tubes,  or 
diaphragms  or  more  complicated  eciuipment. 
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When  filling  a  tank  with  liquid,  the  air  space  above  the  liquid  will  be 
disphiccd,  or  vented. 

If  the  liquid  is  corrosive  or  toxic,  cure  will  have  to  be  used  as  to  where  the 
fumes  arc  vented.  It  may  be  necessary  to '  pass  the  fumes  through  an 
equipment  scrubber  where  they  will  be  absorbed  in  a  liquid. 

Some  materials  will  react  with  air  and  it  may  be  necessary  to  shield  the 
material  in  the  tank  with  water  or  inert  gas. 

For  instance,  when  storing  phosphorus  in  a  tank,  it  is  necessary  to  keep  it 
under  a  layer  of  water  to  keep  it  from  coming  into  contact  with  ain 
Phosphorus  will  burn  violently  when  it  comes  into  contact  with  the  oxygen 
in  nir. 

Actually,  it  is  the  practice  to  keep  the  phosphorus  storage  tank  filled  with 
water.  When  phosphonis  is  pumped  into  the  tank,  due  to  its  gravity,  it  stays 
in  the  bottom  of  the  tank  and  forces  water  out  the  top. 

When  you  want  to  remove  phosphorus,  water  is  pumped  into  the  top  of 
the  tank  and  displaces  the  heavy  phosphorus  through  a  dip  pipe  from  the 
bottom. 

Remember,  when  you  pump  into,  or  remove  liquid  from  a  tank,  it  must 
be  vented.  There  is  danger  of  aipturing  a  tank  when  you  pump  into  it,  or 
collapsing  one  when  pumping  from  it,  unless  it  is  vented. 


A  Hoat  in  the  tank  coniieck 


'.^  outside  of  the  tank  bv  a 
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If  you  clcun  i\  tank  h\  stcaniinu.  :il\vays  vein  the  lank  at  ilic  cnj  of  the 
steaming  period.  Hiis  is  to  prevent  the  steam  iVom  eondensinu  after  the  tank 
eools  down  and  coHapsini:  ;ie  tank. 
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During  the  shift  when  filling  or  emptying  a  lank,  don't  rely  entirely  on  the 
level  gages.  Overllowing  a  tank  not  onl\  f  >  a  waste  of  material  but  ereaiesa 
housekeeping  mess. 

Sometimes  it  ean  be  quite  hazardous  if  the  material  is  eorrosive  or  toxie. 
Also,  if  the  tank  runs  empty,  it  may  shut  down  the  proeess. 

Oecasionally,  verify  the  aceuraey  of  the  level  instrument  if  it  is  possible  to 
do  so.  This  can  be  done  visually  or  by  measuring  with  a  stick  or  rod. 
Sometimes  you  can  tell  by  the  temperature  on  the  side  of  the  tank  or  by 
sounding. 

Quite  often  it  is  necessary  to  maintain  a  specific  temperature  range  of 
liquids  in  storage.  Tlie  operator  should  check  often  enough  to  maintain  the 
temperature  specified. 
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Extreme  caution  should  be  used  in  entering  a  tank  or  vessel.  Do  not  do  so 
until: 

1.  The  air  in  the  tank  has  been  sampled  and  found  free  of  harmful  gases. 

2.  The  operator  is  equipped  with  a  fresh  air  mask,  or  the  air  inside  the 
tank  has  been  sampled  for  oxygen. 

3.  He  has  on  a  safety  harness  with  a  lifeline  extending  to  an  attendant 
standing  by  outside  of  the  tank. 

4.  Blank  all  connections  to  the  tank  where  there  is  a  possibility  of 
dangerous  chemicals  or  gases  entering  while  the  operator  is  in  the  tank. 

Care  should  be  demonstrated  about  valves  that  are  next  to  tanks  Tilled 
with  liquid.  If  valves  should  leak  there  is  danger  of  spraying  the  operator  or 
loosing  the  contents  of  the  tanks. 

Such  valves  should  be  equipped  with  face  shields  to  protect  the  operator; 
that  is,  in  case  they  should  leak  at  the  packing  while  being  opened  or  closed. 


2393 


11 

Show  The  first  slide  shows  the  storage  of  bulk  material  in  an  otitLloor  storage 

slides  pile. 

Point  out  The  seeoiul  slide  shows  the  storage  of  bulk  material  indoors.  The  overhead 

main  features  eraiie  is  used  to  take  the  material  to  and  from  storage. 
of  eacli 

slide  The  next  slide  shows  an  indoor  storage  bin. 

This  slide  shows  an  outdoor  storage  tank  tarm  of  hori/.ontal  storage  tanks 
constructed  of  steel. 

An  outdoor  storage  tank  farm  of  vertical  wooden  tanks  is  shown  in  the 
next  slide. 

The  last  slide  shows  an  indoor  storage  tank  constructed  of  steel. 
Are  there  any  questions  on  bins  and  tanks? 
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Char  101  4:  DUST  COLLECTORS 


WHAT  10  IX) 


WHAT  TO  SAY 


1 

Introduction  Dust  control  is  boL*oming  ono  of  Iho  most  critical  problems  in  the  iVrtili/cr 

plant. 

Air  quality  standards  arc  being  prescribed  for  dilTercnt  areas.  Fertilizer 
plants  tliat  exceed  these  levels  are  in  for  trouble. 

The  lertili/AM*  plant  can  benefit  from  the  control  of  dust  and  fumes,  since 
this  does  represent  a  loss.  In  most  cases,  the  collected  particles  can  be 
recycled  into  the  process  to  improve  the  yields. 


ERLC 


Methods  of 
dust 

collection 

Sketch  on 
blackboanl 
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The  methods  utilized  for  dust  collection  arc  many. 


One  type  of  dust  collector 
is  the  dry  inertial  type.  It 
is  best  suited  for  medium  or 
coarse  particles.  Its  big  advantage 
is  that  the  dust  is  recovered 
in  a  form  that  can  be  blended 
back  into  the  process. 


Such  collectors  as  the  gravity 
settling  chamber,  louver  type 
collector,  impingement,  cyclones, 
and  multielone  collectors  fall  into 
this  classification. 


Clean  gas  out 


Dust  laden 
gas  in 


Cyclone 


Dust  trap 


Dust  out 


Anollk'r  [ypc  would  be  {he  wci  scrulMxTs. 
strLMHi,  Inil  cool  it  :is  wvV, 


Dust  is  ivccn'LMvd  :is  :i 
slurry  that  rccjuircs  rurtlicr 
procL'ssiuLi  to  ol-itain  a  product 

u)  dispose  of"  .is  \\  .istc. 

Some  of  the  dust  collectors 
or  scrubbers  of  this  type 
would  be  the  ccnirifutia], 
i*  iipiiiiiLMnciit,  packcd-l^cd. 
jj\  and  vcnturi. 

Packing 
support 


\  r.ot  oiiI\  wash  ihc  iias 


A\  A  A  ^ 


Mist 
eliminator 


oprays 


Packing 


Dust  laden 
•  gas  in 


Dust  and  scrubbing 
liquor  out 


Fabric  filters  are  used  when  the  dust  particles  a  re  very  small.  They  have  a 
high  ciTieiency,  but  the  temperature  is  limited  to  what  the  fabric  can  stand. 


One  advantage  is  that  the  product  is  collected  in  a  usuable  condition. 


Clean  gas 
out 


Collected  dust  out 
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Anolh'jr  lyix'  of  dusi  collector  is  the  clcclrostalic  pri'cijiitaiors.  Tlic\'  also 
permit  dry  collection  oiul  are  very  efllcient  on  small  p;irii>  " 


^^!'^  'iislailation  and  iviainteiuince  costs  tend  to  restrict  their  use. 


Skcfcii  on 
hiackhoani 


Iixplain 


The  gas  between  a     Clean  gas 
hmh-voltagc  olectrode  ^ 
(in  this  ease,  the  wire) 
ind  a  izriounded  electrode 
lie  steel  plate)  is  ioni/ed.. 

Dust  particles  entering 
li  is  arou  are  charged  and 
migrate  to  the  grounded 
-eel  plates. 


u    u    u    u  J 


Plates 
(Grounded  electrode) 

Wires 

(High  voltage  electrode) 


Dust  laden  gas  in 


6 

Opcradoii  Dust  collectors,  in  order  to  function  properly,  require  attention.  As  soon 

as  possible  after  the  operator  starts  his  shift,  he  should  check  the  equipment 
ttot  is  under  his  care.  The  dust  collecting  system  should  be  part  of  this 
check. 

Thereafter,  he  should  make  rounds  in  his  area  at  least  once  an  hour  to  see 
tliiuit  the  dust  collecting  systems  continue  to  function  properly.  He  should 
:make  sure  that  the  dust  collectfon  system  is  keeping  the  equipment  free  of 
aust. 

Su5ecific  items  to  check  are  temperatures  and  suction  pressure  at  different 
pnlacTs  in  the  dust  collection  system.  This  will  tell  him  if  the  dust  collector  is 
or'    jting  properly  of  if  trouble  is  developing, 

ERJC  _  2SS? 


DurinLi  cacli  inspection  round,  he  si.  )ukl  m\.  [)i::itc  imv  liiiiii:  thai  uppcais 
libnormal.  In  this  way.  he  may  be  able  to  stop  trouble  before  it  develops. 

Stoppage  in  the  dust  discharge  outlet  of  the  system  will  cause  a  dust  loss. 
The  dust  hopper,  star  valve,  llap  gates,  rubber  tube,  or  whatever  device  is 
used  to  discliarge  dust  from  the  system  should  be  cheeked  to  see  that  it  is 
operating  properly. 

The  failure  of  the  dust  collecting  system  to  remove  the  dust  should  be 
looked  into  right  away.  Such  a  failure  can  usually  be  seen  as  dust  in  the  stack 
or  discharge  of  the  system.  It  may  mean  excess  air  leaking  into  the  system, 
stoppage,  or  failure  to  discharge  the  dust  collected. 

Straightening  vanes  in  the  duct  work  sometime  act  as  unA'anted  collecting 
points  for  dust. 


Dust  discharge  pipes  that  have  a  water  seal  or  a  water  removal  (slurry  or 
solution)  system  sometime  cake  and  pkig. 

^  '  Rod  out  ports  or  openings  at  trouble  spots  are  desirable  and  should  be 

provided. 

The  scrubbing  liquor  on  wet  type  scrubbers  should  have  enough  fresh 
liquor  added  to  prevent  the  sprays  from  plugging. 

The  centrifugal  fan  type  dust  collectors  must  be  checked  for  dust  buildup 
on  the  rotating  element  that  would  cause  it  to  become  unbalanced. 

The  discharge  gas  from  the  bag  filters  should  be  checked  several  times 
during  the  shift.  Cheek  for  a  torn  bag  if  discharge  gas  should  become  dusty. 

If  pressure  drop  across  bag  filter  increases  much,  check  for  fabric  voids 
becomming  plugged  due  to  moisvure  or  filters  not  emptying  the  collected 
dust  properly. 
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Successful  operation  of  the  electrical  precipitator  type  dust  collector 
depends  on  two  things: 

Explain  1.  Ionization  of  the  gas.  (Dust  particles  are  charged  by  the  gas  ions  and 

migrate  to  the  grounded  collecting  electrode.) 

2.  Particle  collection.  Tliis  is  the  more  difficult  problem  in  precipator 
operation. 
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If  llic  diisl  builds  up  ill  [he  IxMloiii  o(  iUc  procipa^or  uiilil  il  conies  iiiio 
coiilacl  with  ihc  liiuli-volijiic  clccirodc  (wire  :i!ul  wiro  wciulils  :iiul  wciiilu 
rmiiic).  il  will  caiiSL'  :iii  ^'icclrical  iircniiul  aiul  ihc  syslciii  will  kick  olY.  Tlio 
dusi  will  haw  lo  be  tlmhovccI  bcTorc  llic  precipitator  can  be  hroutilii  back  on 
the  line. 

If  one  of  the  wires  breaks,  it  will  eonie  into  contact  with  the  Liroiuuled 
plates  or  tubes  and  also  upset  the  oiu'ration  of  the  precipitator. 

A  short  across  the  electrical  insulators  on  the  prccii^itator  will  also  cause  a 
shutdown  until  they  can  be  cleaned. 

7 

hrvc/ifivc  Dust  eollectini:  .systems  must  I  ,:  tight.  That  is,  openings  must  be  kept 

inaintenauce  closed  or  the  velocity  through  the  system  will  not  besulTicient  to  carry  tlie 

dust. 

In  some  collectors,  such  as  the  cycloiK\  suiTicient  velocity  is  necessary  in 
order  to  separate  the  dust  from  the  gas  stream. 

Sprays  must  be  kept  clean  in  those  that  have  scrubbing  sprays. 

In  the  pack-bed  scrubbers,  the  bed  must  be  kept  free  of  solids  buildup  lo 
prevent  stoppage  of  the  gas  How  or  channeling. 

Scrubbers  that  have  rotating  elements,  such  as  Fans,  must  be  kept  lYce  of 
.solids  buildup  on  the  blades.  Otherwise,  the  rotating  element  becomes 
unbalanced  with  possible  damage  to  the  equipment. 

The  collected  solids  in  electrostatic  precipitators  must  not  be  allowed  to 
accumulate  until  they  come  into  contact  with  the  high  voltage  wire  weights 
and  frame.  If  necessary,  shut  the  unit  down  in  order  to  remove  the  solids. 

Broken  high-voltage  precipitator  wires  must  be  replaced. 

It  is  a  good  idea  to  periodically  clean  the  electrical  insulators  so  as  to 
avoid  arcing  across  them. 

8 

Lubrication  Lubrication  of  dust  collectors  auxiliary  equipment  will  be  covered  in  a 

later  chapter. 
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-Wc^.i"  Ciwv  iiiiisi  be  used  when  u\*UliiiLM)ii  (lu^t  L'olk'ciitiii  -(]uipiiUMil  so  j>>  not  lo 

Ikivl-  a  dust  LV\pl()^i()i\  !:(iuipnKMil  tiuisl  be  chjati  and  well  \x'nlilai<.\l  IhMoiv 
WL'ldiiiir  ivjXiirs. 

Sonic  dusls  conlaininir  amnioniuni  iiilraic  or  oilier  chcniicaK  will  burn 
wliLMi  hcutcd.  I'urlheriiKMV.  the  Tire  will  spread  ihrou^zh  sysuan  wluav 
lliLMV  is  dust  present  to  support  it. 

^^^ff'c.ss  Due  to  the  hiizli-voltage  involved,  eare  must  be  taken  to  see  that  the 

current  is  off  and  cvcrytliiniz  grounded  before  starting  W(irk  on  electrical 
precipitators. 

The  electrical  supply  to  the  precipitator  should  be  made  inoix"rahle  and 
hold  tags  applied  before  work  is  started. 

In  some  cases  it  may  be  necessary  \nv  Ihc  worker  to  wear  i^roteelive 
clothing,  depending  on  the  nature  of  the  material  that  is  being  collected. 

Ff  necessary,  suitable  blanks  sl-onld  be  installed  to  isolate  the  scrubber 
from  connecting  equipment  while  work  is  being  done  inside. 


Show 

slide 

Question 
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The  first  slide  shows  a  gravity  settling  type  of  dust  collector. 

How  does  it  collect  dust?  (It  is  a  chamber  in  whicli  gas  velocity  is  reduced 
to  enable  dust  to  settle  out,) 


Show 

slide 

Question 


Show 

slide 

Question 


The  second  slide  shows  a  cyclone  type  of  collector. 

Explain  how  the  cyclone  separator  works.  (The  gas  enters  the  cyclone 
tangentially  and  spirals  around  the  wall.  Dust  particles,  which  have  a  greater 
applied  centrifugal  force  than  the  gas  molecules,  accumulate  at  the  wall  and 
work  their  way  to  the  bottom  of  the  cyclone,  where  they  are  discharged.) 

The  next  slide  shows  a  mechanical  centrifugal  dust  collector. 

What  advantage  does  it  have  over  the  cyclone  type  collector?  (It  is  more 
compact.) 


EKLC 


Sho  w 
slide 


A  packed-bed  scrubber  is  shown  in  the  next  slide. 

50C0 
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Question 


Dol's  this  type  of  scrublxM'  usualh'  haw'  a  niisl  eliminator'  (Yos.) 


Show 

slide 

Question 


A  bag  tlltcr  is  sliown  in  this  slide. 

Can  you  operate  this  WiWv  on  high  tcinpcratinv  gases?  (No.  'rcmperaluiv 
is  limited  by  tlie  Tabrie.) 


Show 

slide 

Questiofi 


Tlie  last  slide  shows  an  elcelrustatic  preeipitator. 


What  is  its  main  advantage?  (It  is  highly  ctTicienl  on  small  p:»rtieles.) 


Question 


What  is  a  mieron?  (It  is  a  unit  of  partiele  size  defined  as  1/1000  mm  or 
1/25:000  inch.) 
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Clniptor  5:  WEIGHING  EQUIPMENT 


WHAT  TO  SAY 


1 

For  tliousLinds  of  years  mnn  has  been  concerned  about  the  lairness  of 
trade  deahngs.  Weighing  has  been  the  most  important  means  of  achieving  this 
end.  This  is  why  ahnost  all  countries  have  an  enforcement  system  in  respect 
to  weights  and  measures. 

The  earliest  known  weighing  machine  was  in  Egypt  7000  years  ago. 

The  need  for  accurate  weighing  in  a  fertilizer  plant  can  be  seen  from  the 
fact  that  any  given  raw  material  will  be  weighed  on  an  average  of  five  times 
between  entering  the  plant  as  a  raw  material  and  leaving  as  a  finished 
product. 

Usually,  when  a  piece  of  equipment  in  the  plant  goes  bad,  it  will  stop 
production. 

A  poorly  maintained  scale  is  different.  It  will  simply  go  ahead  turning  :it 
bad  weight  determinations,  which  can  lead  to  a  host  of  evils. 

This  can  result  in  inferior  or  overly  expensive  end  products  in  batching  or 
blending  (putting  in  too  much  of  one  ingredient  and  not  enough  of  another). 

It  can  foul  up  internal  accounting  and  inventories  as  well  as  overfilling  or 
underfilling  product  containers. 

It  can  give  away  the  company's  money  or  bring  to  the  company  bad 
publicity  and  loss  of  the  customary  goodwill  with  short  weights  or  bad 
products. 

We  can  see  that  the  success  of  most  chemical  plants  depend  on  how 
accurate  the  various  raw  materials  are  weighed  that  go  to  make  the  finished 
product.  The  fertilizer  plant  is  no  exception. 


2 

A  scale  is  an  instrument  for  measuring  and  balancing  forces.  Its  essential 
components  are: 
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1.  A  means  by  which  the  load  can  be  detached  and  supported  durinti 
weighing.  This  could  be  a  platfonn.  platter,  hook,  or  other  convenient  means 
for  supporting  the  load. 

2.  A  means  Tor  transmitting  the  load  force  to  the  counterbalancing  force. 
This  usually  takes  the  form  of  a  lever  system  which  reduces  the  load  force  to 
a  value  where  it  can  be  counterbalanced. 

3.  A  means  for  producing  a  known  counterbalancing  force  sufficient  to 
balance  the  load  und  to  indicate  that  balance. 

Write  the  It  is  clear  tbut  in  a  scule  there  are  two  principal  forces  acting:  (I  )  The 

two  forces  load,  and  (2)  the  power  or  counterbalancing  force, 

on  blackboard 

3 

Types  of  In  the  fertilizer  plant  weighing  equipment  may  be  divided  into  three 

weighing  groups.  The  Tirst  group  would  be  that  wbich  weighs  the  incoming  raw 

equipment  material.  These  may  be  motor  truck  scales,  railroad  scales,  or  conveyor 

scales. 


Operation 


Truck  and  railroad  scales  come  in  different  sizes  and  shapes. 


Truck  and 

railroad 

scales 


This  type  of  scale  quite  often  suffers  from  neglect  and  abuse.  They  should 
be  checked  periodically  for  obstructing  materials  beneath  the  platform,  and 
cleaned  and  balanced. 


Do  not  lubricate  scales  unless  specified  by  the  manufacturer.  When  used, 
the  grease  serves  more  as  a  protection  against  corrosion  than  as  a  lubricant. 

When  using  truck  scales,  it  is  more  accurate  to  weigh  the  entire  truck  at 
one  weighing  than  to  use  a  sum  of  axle  weights. 

Inspect  scales  and  scale  pits  weekly  to  see  that  the  pits  are  dry  and  no 
spilled  material  is  interfering  with  the  operation  of  the  scale. 


Once  each  month  check  the  scale  accuracy  and  every  six  months  the  seal 's 
should  be  tested  with  accurate  test  weights. 


Conveyor 
scales 


Some  plants  receive  their  raw  material  in  bulk  form.  Quite  often  conveyor 
scales  are  used  to  record  the  amount. 
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A  section  of  tlic  belt  conveyor  is  a  scale  which  wciglis  ilic  material  passinii 
over  it.  A  totalizer  mechanism  keeps  track  of  the  amount. 


The  totalizer  is  driven  by  a  drum  that  is  rotated  by  the  belt.  Thus,  the  rate 
of  the  totalizer  operation  is  directly  proportional  to  the  belt  speed. 


Sketch  oil 
blackboard 


Weigh  section 


Material 


"*  ► 

/                      Conveyor  belt  ^ 

'  Drive 

pulley 


The  section  of  the  belt  conveyor  that  does  the  weighing  must  be  kept 
clean.  Material  buildup  on  the  conveyor  belt  or  the  totalizer  drive  pulley  will 
also  cause  an  error. 

Check  weighing  of  the  conveyor  belt  scale  should  be  done  often  to  assure 
its  accuracy. 


Process  weighing  would  be  the  second  type  of  weighing  operation  in  the 
fertilizer  plant. 


Platform 
scales 


Sketch  on 
blackboard 
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The  first  scale  we  will  consider  in  this  group  is  the  platform  scale.  In  this 
type  of  scale,  the  force  or  weight  being  measured  is  counterbalanced  by 
another  force  or  weight. 

Lever 


3004 
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Before  using  the  plutforiii  scak\  slv  thai  it  is  cIlmii,  Il'VcL  and  adjusted  for 
zero.  Then  test  with  cheek  weights  to  see  that  it  is  aeeuraie. 

For  protection  of  the  scale,  keep  the  weight  lever  locked  except  when  \  ou 
are  actually  weighing. 


7 

Continuous  weigh  feeders  are  used  to  feed  a  given  raw  material  to  a 
production  unit.  Several  of  these  may  be  used  for  continuous  proportioning 
of  a  number  of  raw  materials  to  piocess. 

The  feeders  consist  of  a  short  conveyor  belt  running  over  idler  rollers,  one 
roller  being  a  scale  which  is  balanced  by  the  load  of  material  on  the  belt. 


If  the  load  is  greater  or  less  than  the  required  amount,  the  scale  rises  or 
falls,  which  in  turn  operates  a  motor  to  open  or  close  the  feed  gate. 


Sketch  on 
blackboard 


Feed 
out 


The  weigh  feeder  should  be  tested  at  least  once  each  day  by  diverting  the 
feed  to  a  test  scale  and  weighing  the  material  diverted. 

The  feeder  must  be  kept  clean,  particularly  the  weigh  section  in  order  to 
avoid  errors. 
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Some  plants  have  manually  operated  batch  weighing  equipment.  In  this 
system,  material  is  fed  to  a  weigh  hopper. 


30C5 


One  or  two  raw  materials  may  be  weighed  per  bateli  in  eaeli  matliine,  or 
one  large  scale  for  weighing  all  raw  materials  in  succession  may  he  used. 
After  weighing,  the  material  is  discharged  to  process  and  another  batch  is 
weighed. 

The  accuracy  of  the  weighing  depends  on  the  skill  of  the  operator,  and 
keeping  the  eciuipment  cleaned  and  in  good  condition. 

The  weight  scale  should  be  checked  at  least  once  each  shift  with  lest 
weights. 
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Automatic  batch  weighing  ecjuipment  does  not  recjuire  an  operator."  It 
consists  of: 

1.  A  storage  space  for  the  material  to  be  weighed  and  means  of  feeding 
this  material  to  the  scale. 

2.  A  device  to  start  the  feed  to  the  scale  hopper  and  to  stop  it  when  the 
capacity  of  the  iiopper  is  reached. 

3.  Means  for  discharge  of  the  material  from  the  scale  hopper. 

4.  A  counter  or  recording  device  to  keep  track  of  the  amount. 


Sketch  on 
blackboard 


Storage  hopper 


Feed  conveyor 
Weigh  hopper 


The  accuracy  of  each 
weigher  should  be  checked  at 

least  daily  by  feeding  a  known  Storage  bin 

amount  of  material  or  by  weighing  material  discharged 


The  machine  must  be  kept  clean  and  in  good  operating  order, 
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Disadvantages  of  the  auici.  aii^  balcli  weiiihcr  are  its  hiizh  v'ost  and  the 
fact  that  each  raw  material  mus  *  be  weighed  on  a  separate  niaLiiine. 
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Another  type  of  conveyor  belt  scale  that  is  becoming  more  pojnilar  is  the 
nuclear  meter.  Tills  type  of  scale  depends  on  the  lact  that  gamma  radiation  is 
absorbed  as  it  passes  through  various  materials. 

Tlie  source  of  the  gamma  radiation  is  placed  under  the  bell  and  the 
measuring  cell  above  the  load  on  the  belt.  A  measuring  cell  converts 
radioactive  energy  directly  into  electrical  energy. 

Measuring  ceil 

 . 

Sketch  on  \  I 


hlackhoai'd 


X  

^  Source  of  gamma  radiation 


Indicating  or  recording  instruments  can  be  installed  to  give  the  weight  of 
the  material. 


Emphasize  Tlie  advantage  of  this  type  of  scale  is  that  there  are  no  moving  parts.  The 

disadvantage  of  this  scale  is  that  it  is  difficult  to  calibrate  for  the  different 
materials. 


11 

Before  the  product  leaves  the  fertilizer  plant  it  must  be  weighed.  'Iliis  is 
the  third  weighing  in  the  fertilizer  plant. 

Since  we  have  already  covered  truck  and  track  scales  for  bulk  loads,  we 
will  review  the  weighing  for  automatic  or  semi-automatic  bag  packaging. 

One  type  of  semiautomatic  bag  weighing  scale  is  where  the  bag  is  attached 
by  clamps  to  one  end  of  the  scale  lever. 


When  the  wcidit  of  fertilizer  in  tlie  bjg  bjlances  the  weiglUs  set  on  the 
seale  lever,  ii  will  rise  jnd  will  be  inJieateJ  on  a  pointer. 


Skctc/i  on 
blackboard 


Dial 


Lever 


Fertilizer  bag 


Fulcrum 


Weights 


Stress 
this 


Sketch  on 
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The  automatic  bag  weighing  scale  works  on  the  principle  of  a  continuous 
flow  of  fertilizer  to  the  weighing  pan  or  bucket. 

The  weighing  pan  or  bucke{  is  suspended  from  the  scale  on  knife  points. 
When  the  weight  of  fertilizer  in  the  pan  balances  the  weight  set  on  the  scale, 
the  bucket  dumps,  and  the  cycle  is  repeated. 

The  principle  of  rapic^  feed  of  the  bulk  oT  the  load  to  the  weigh-pan 
followed  by  a  trickle  feed  to  complete  the  weighing  is  well  established  in 
automatic  weighing. 

Factors  influencing  weights  obtained  with  the  automatic  weigher  are: 


1.  Bulk  density  of  material 
being  bagged. 

2.  Accumulation  of  dust  on  knife 
edges,  bearings,  and  other  scale  parts. 
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Scale 
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Feed  to  ihe  weiiih  lioppcr  nui\  be  by  gra\  i!\  or  iio\  cnu\i  Kvd  tlnw. 

The  scjlc  can  be  operated  autoniaiiLally  on  a  pace-scttinii  hd\\s,  or  it  ean 
be  operated  nianually.  Lalliiiii  for  the  eliarges  as  needed. 

Sueh  maebines  can  weiiih  aeeurately  1(1  tt^  15  50>p(nind  elniriies.  or  n  (o 
10  lOO-pound  ehariies  per  minute. 


Emphasize 
hnportuJicc 
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At  the  start  of  tlie  shift,  the  operator  should  eheek  weitih  the  first  Z  or  3 
weighings  to  make  sure  theseale  is  weii!hinii  eorreetlv. 


Every  30  to  40  minutes  during  the  shift,  he  should  eheek  weigh  a  hag  or 
two  to  make  sure  the  scale  is  functioning  properly. 


Clean  the  scales  at  the  end  of  each  sliift. 


ERLC 
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Preventive  Neglect,  dirt,  and  indifference  combine  to  make  scales  inaccurate. 

maintenance 

There  is  little  or  no  wear  on  a  scale  at  any  point  including  the  pivot  and 
bearing  sections. 

Most  trouble  comes  from  obstructing  materials  gathering  beneath  the 
platform  and  preventing  proper  balance. 

Keep  scales  clean,  particularly  at  pivot?,  and  bearing  parts  and  underneatb 
the  platforms. 

Important  Occasionally,  at  least  once  a  month,  if  the  scale  is  subject  to  a  lot  of  use, 

have  the  repairman  check  the  scale  for  worn  and  defective  parts.  . 

Check  for  any  product  buildup  on  parts  that  would  cause  inaccurate 
weights. 

The  nuclear  type  scale  should  have  a  preventive  maintenance  check  for 
every  1000  hours  of  operation. 

Tlie   amplifier  should  be  visually   inspected   for  loose  and  broken 
Q  connections,    damaged    insulation    on    cables    and    wires,  overheated 


w*(^mp(>ncnts.  and  lor  corroded  contact^  and  ct^rtH.-ctorN.  Tl:c  romcdx  n 
apparent  for  mo^t  troubles  located  visually. 

Wlien  heal  has  caused  danniiie.  the  trouble  uiu^t  be  located  aiui  vtepN 
taken  to  remo\e  and  replace  rault\'  eoniponents  in  order  \o  prevent  tuniicr 
damage. 

After  the  visual  inspection  has  been  performed,  an  operational  c'neck 
should  be  made  to  see  that  all  controls  are  >eniceabk'  and  working  proj>erl\ . 


15 

Unless  called  for  by  the  manufacturer  avoid  iireasini:  or  oiling  seale  pivots 
and  bearings.  This  tends  to  cause  inaccurate  wcighinirs  since  spilled  fertilizer 
or  dust  will  stick  to  the  oiL 

Grease  ball  bearings  every  week  and  other  points  every  day  as  conditions 
require.  Do  not  overgrcasc. 
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Do  not  try  to  inspect  or  adjust  i)elt  scales  while  the  conveyor  is  in 
operation. 

When  using  the  nuclear  scale,  remember  that  radioactive  energy  is  harmful 
to  the  human  body  if  it  is  absorbed  at  an  excessive  rate.  In  the  United  States, 
the  U.  S.  Atomic  Energy  Commission,  issues  a  license  to  users  and 
manufacturers  of  radioactive  materials.  Specified  safety  rules  must  be 
obeyed  or  the  license  will  be  withdrawn. 

In  most  installations  of  this  type,  the  radioactive  source  is  contained  in  a 
lead-filled  holder. 

Long  experience  with  hundreds  of  gages,  where  the  source  is  contained  in 
a  source  holder,  indicates  that  the  dose  received  by  operators,  maintenance 
personnel,  and  supervisors  is  less  than  the  average  necessary  to  provide 
personnel  with  monitors,  such  as  a  film  badge  or  a  dosimeter.  However,  no 
one  should  expose  any  part  of  his  body  between  the  source  and  the 
measuring  cell  for  more  than  a  few  minutes.  If  such  exposure  is  necessary, 
technicians  can  rotate  shields  in  the  meter  to  make  such  exposure  safe. 

3010 
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The  •"■  -st  slidt.'  <!■  n\vs  a  track  scu1l\ 

Is  ^'  i"  w-  HIl'      Weill!]  rjilroad  ciirs  on  a  truck  scale  witlunit  >toppini; 

if!  I  i\  .) 


Show 

slide 

Quesiiion 


T!vo     :ond  slide  shows  a  convc>  (Tr  belt  scale. 

How  •.'t)e-^  it  work.  (The  load  on  the  conveyor  belt  is  ueiiihcd  as  it  passes 
over  a  sc  lie  see"^u)n  of  the  convcx  or. ) 


Show- 
slide 
Qui'stion 


Tlie  ru     slide  shows  a  wcigii  feeder. 

What  is  its  main  use?  (For  proportioning  materials  used  in  manufacturinii 
plants.) 


Question 


Question 


Why  should  you  keep  the  scale  clean?  (Material  on  the  scale  or  against  the 
moving  p^iirts  will  make  the  scale  inaccurate.) 

Why   is   it  necessary  to  weigh   the  materials  accurately  during  the 
manufacturing  process?  (Better  yields  can  he  obtained  and  the  cost  held 
down  only  if  the  correct  amounts  of  the  materials  are  used.) 
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Chapter       FORKLIFTS  AMD  FROIMTEIMD  LOADERS 


0 

WHA'l  TOIK)  WHAT  IC)  SAY 

1 

Infi-nJiu  ri(jfi  The  use  oT  mechanical  equipment  instead  of  men  for  the  movement  o\ 

packaged  or  bulk  materials  is  effective  and  usually  economieah  Paekajied 
materials  nia\  be  handled  most  efrectively  with  Ibrklifts  while  front-eiul 
loaders  are  used  in  the  handling  of  bulk  n;aterials. 


2 

iutrklifts  Packaged   materials  received  from  vendors  are  olten   palletized  and 

unitized.  For  in-plant  movement  or  storage,  packages  may  be  merely  stacked 
on  pallets. 

Palleted  materials  are  handled  with  forklifts  which  have  parallel  forks  thut 
enter  the  pallets,  a  lift  mechanism  to  elevate  the  load  and  a  truck  which 
allows  movement. 


Sketch  on 
hlackhoard 
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FORKLIFT 


Forklifts  may  be  obtained  in  many  sizes  depending  on  the  job  for  which 
they  are  to  be  used.  Common  sizes  have  lifting  capacities  of  1,000-10,000 
pounds.  Tlic  lifting  capacity  of  the  lifts  is  usually  referred  to  by  their  lifting 
capacity  in  pounds  at  a  24-inch  load  center.  The  truck  can  lift  and  balance 
only  that  weiglit  which  is  counterbalanced  by  the  weight  of  the  truck  behind 
the  front  wheels.  Under  full  loads  about  90-95%  of  the  total  weight  is  on  the 
front  wheels.  To  increase  the  load  carrying  capacity  of  the  forklifts  counter 
weights  are  added  to  the  rear  of  the  truck.  Under  some  circumstances  more 
than  the  rated  load  can  be  lifted,  provided  the  load  is  close  to  the  mast. 
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Siitrini^  Since  lorklifts  arc  slccrcJ  In  tho  rear  wIiol'I^.  nianUw^orini:  il)o  \oiuclo  is 

^onu'liiiUN  quite  dinlLLill  Tor  new  opcraU^rs.  Wjih  mo\i  o\  the  weiiihl 
distribuled  on  the  front  wheels  when  loaded,  steering:  can  be  a  {Problem  wlion 
>h)'v\inii  down  and  sinuiltanecnislv  making  a  turn.  When  slowing  down 
rapidb  .  the  rear  wheeK  iiave  a  tendene\  to  rai>e  oU  the  lloor:  a  eonij^lete 
loss  o\  steering  may  result  I'roni  r.ipid  stops. 

Small  rorklifls  generally  have  maniui  steering  while  larger  trucks  nij\  ha\e 
power  steering.  It  is  advantegeo*: .  to  use  power  steering  on  small  trucks 
where  considerable  manuevcring  is  required. 

Tires  f-orklifts    may    have    cushion    tires    (uonMnHatable)   or  pneumatic. 

C\ishion-tircd  trucks  arc  lighter,  smaller,  cost  less,  and  are  more 
manucverablc  than  comparable  pneumatic-tired  models. 

Cushion  tires  are  the  least  expensive  and  are  used  where  trucks  operate 
exclusively  over  hard  lloors,  where  sharp  objects  would  cut  pneumatic  tires, 
or  where  aisle  space  is  limited. 
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Pneumatic  tires  should  be  used  for  application  involving  towing  or  where  a 
high  degree  of  traction  is  required,  such  as  outdoor  ramps. 

Dual  wheels  may  be  used  on  the  front  axle  of  the  pneumatic  tired 
vehicles.  Dual  wheels  are  excellent  for  traveling  over  soft  ground.  Dual 
wheels  tend  to  carry  mud  and  rock  between  the  tires  which  can  be  a  problem 
when  the  vehicle  operates  from  an  unpaved  yard  into  a  building. 
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M^sts  The  masts  are  avilable  in  a  wide  range  of  retracted  heights,  amount  of  lift, 

and  'Tree  lift'\  'Tree  lift"  is  the  height  above  ground  to  which  the  fork  can 
move  before  the  fully  retracted  mast  starts  to  increase  in  height.  This  can  be 
important  when  stacking  materials  close  to  the  ceiling  in  low  roof  buildings. 

Masts  have  tilt  angles  of  about  6  degrees  forward  and  12  degrees 
backward.  Once  the  load  has  been  picked  up  by  the  forks  the  mast  can  be 
tilted  backward  to  stabilize  the  load  and  prevent  spillage  in  transit. 
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Forks  Manual  sideways  adjustment  of  the  forks  is  standard.  Tlic  forks  are 

adjusted  to  fit  and  stabilize  the  load  being  carried. 
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(So]Mxo\s  sliould  be  diroLlional:  that  i>  when  a  le\er  i>  nii>\cd  liUAvard,  the 
eorurollcd  iiKvhaiiisni  shcv.ild  iio  torward.  \\t\  iVw  lorkhTlN  iiaw  iiilU 
directional  controls.  On  sonic  \chicUN.  the  driver  i>  c(Miruscd  b\  ihic  identical 
:;;\crs  side  b\  side.  (MK*  Tor  :!illinii  ihc  mast,  the  oih.cr  Tor  raiNinii  or  Knvenr.i: 
tiie  rork>. 


Overhead 
i^uard.s 


Forklit'ts  should  be  provided  with  overhead  viuards  it"  the  hxids  liHed  are 
higli  cnouLih  to  fall  back  on  the  operator,  riiese  guards  protect  tr.e  operator 
from  falling  objects  and  prevein  backing  into  ovcrhaniiini:  objects  and 
pinning  the  driver  against  the  steering  wheel.  In  cases  where  the  vehicle  backs 
olY  a  platrorni.  the  guards  provide  protection  if  designed  right.  Where 
desirable,  seat  belts  may  be  utilized  to  prevent  an  operator  from  falling  from 
the  forklil't  and  being  pinned  under  it. 


Fallcfs 
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Pallets  used  with  Ibrkli  fts  may  be  of  wood,  met  ah  paper  or  other 
materials.  Most  commonly  used  are  the  two-way  entry  wooden  pallets.  The 
two-way  entry  pallets  may  be  entered  by  the  forks  from  either  end. 
Four   ay  entry  pallets  may  be  entered  from  any  of  four  directions. 


Sketch  on 
blackboard 
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When  stacking  material  on  a  pallet,  the  material  should  be  staekcd  to  give 

the  most  stable  load.  If  possible  eaeh  layer  should  be  stacked  to  lock  the 

previous  layer  into  position. 

Unstable  Very  stable 

Taping  top  rows 
stabilizes  pallet 


ONE  BOX  STACKED  ON 
TOP  or  ANOTHER 


LOCK  STACKING 
PATTERN 
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W  'llh  an  unstable  load,  the  driver  nia>  take  several  lime>  as  lonvr  to  nune  a 
pallut  than  if  the  material  had  been  stacked  right  on  the  pallet. 

OpL-iation  n\  forklirts  on  grades  over  10'^'  should  be  avoided  due  to 
>tabilit\  problems,  particularly  if  loads  are  lifted  or  lowered  while  on  grade. 
Normally,  the  maximum  grade  for  trucks  is  about  25  '  . 
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(Jasolinc  is  the  most  commonly  used  lift-truck  fuel.  Gasoline  is  a  dirty  fuel 
and  requires  an  excellent  ventilation  system  if  the  truck  is  operated  inside  a 
building  for  any  length  of  time. 

Propane  is  a  much  cleaner  fuel  and  causes  much  less  pollution  of  the 
atmosphere.  Hngines  adapted  for  propane  are  more  costly. 

Diesel  engines  are  handicapped  by  dirty  exhaust,  a  higher  noise  level  and 
non-availability  in  small  sizes. 

Klectric  forklifts  are  available  where  internal  combustion  engines  may  not 
be  permitted. 
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Attachments  Many  attachments  are  available  to  increase  the  usage  of  the  forklift.  Some 

of  the  attachments  are  shown  below: 


Sketch  cm 
blackboard 


HYDRAULIC  SHOVEL 


The  addition  of  a  loader  bucket  turns  a  fork  truck  into  a  bulk  loader.  The 
bucket  mounts  on  the  fork  bars  and  can  be  quickly  interchanged  with 
standard  forks.  The  bucket  can  be  dumped  at  any  height,  at  any  rate  of 
dumping  for  measurement  or  weighing. 
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BARREL  UPENDER 


Barrels  of  liquids  or  any  llowablc  materials  eaii  be  puiired  from  barrels  or 
druiiis.  This  meehanism  allows  the  drums  to  be  turned  eompletely  upside 


Cranes  handle  bundles  of  large  bulky  items,  such  as  conduit,  pipe,  steel 
fabricated  sections.  Material  can  be  removed  from  trailers  and  gondola  cars. 
Crane-equipped  lift  trucks  can  serve  as  a  general  purpose  maintenance 
vehicle^ 

A  lifted  pallet  can  be  used  as  a  work  platfonn. 


The  following  are  some  danger  signs  which,  if  corrected,  can  save  costly 
repairs  and  downtime: 
Decrease  in  normal  speed 
Lack  of  power 

Apparent  lack  of  lubrication  at  any  point 
Worn  or  damaged  tires 
Missing  parts 

Worn  chains,  rods  and  other  mechanical  linkages 
Hydraulic  oil  leakage  from  cylinders,  lines  and  fittings 
Difficult  steering 

Overheating  of  motors  and  controls 
Erratic  operation  of  controls 


dowi. 
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Tlic  crankcLisc  oil  level  lhkI  the  hyJniulic  oil  level  should  he  eheekcd 
I'requently,  Where  the  opemtor  lubricates  the  equipment,  a  regular  schedule 
should  be  followed. 

13 

Most  jbrklifls  are  designed  so  tluit  gasoline  cannot  be  spilled  on  a  hot 
exiiaust  or  niaiiirold  when  refueling.  If  the  equipment  is  not  so  designed, 
extreme  care  should  be  exercised  when  refueling. 

Compared  with  other  mobile  et|uipment,  forklifts  provide  the  least 
visibility  for  the  driver,  A  truck  with  a  standard  mast  will  give  much  belter 
visibility  than  a  triplex  mast  with  high  tree  lift.  Other  factors  affecting 
visibility  are  the  height  of  the  forks  above  ground,  whether  the  forklift  has  a 
load  back-rest  and  the  design  of  the  overhead  guard. 

To  reduce  inside  atmospheric  pollution,  a  special  catalytic  muffler  can  be 
installed  on  gas,  propane,  or  diesel  engines.  With  this  muffler,  a  virtually 
clean  exhaust  will  result,  enabling  an  engine-driven  truck  to  be  used  in 
buildings  that  would  otherwise  require  an  electric  truck. 

To  prevent  injuries  from  forks,  the  forks  should  be  lowered  to  the  lloor 
when  not  in  use. 

When  lifting  pallets  with  the  forks,  care  should  be  exercised  to  avoid 
ramming  the  mast  into  overhead  or  wall-mounted  lights, 

14 

Under  full  load  condition,  which  set  of  wheels  carry  about  907o  of  the 
load?  (Front  wheels) 

With  a  full  load  being  carried,  what  can  happen  to  the  steering  when 
slowing  the  vehicle  down?  (If  the  vehicle  is  slowed  too  rapidly  the  rear 
wheels  will  raise  completely  off  the  floor  resulting  in  complete  loss  of 
steering.) 

For  hauling  extra  heavy  loads,  where  should  the  load  be  concentrated? 
(As  close  to  the  mast  as  possible) 

How  can  a  load  be  stabilized?  (By  correct  stacking  of  material  on  the 
pallet;  when  traveling  the  mast  may  be  tilted  back  to  allow  theHoad  to  be 
against  the  back  rest) 
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Why  should  a  gusolinc-powcrcd  forklift  not  bo  operated  in  a  elosed 
building?  (Hxhaust  fumes  ean  cause  death) 


Why  lower  the  forks  to  the  Ooor  when  not  in  use?  (To  prevent  injuries) 
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I-ront-ciul  Bulk  materials  are  handled  by  front-end  loaders  in  many  eases  where 

loaders  permanent  handling  equipment  is  not  feasible,  as  for  example,  box  ear 

loading.  The  front-end  loader  has  a  bucket  that  can  be  tilted  to  scoop  up  a 
load,  an  elevating  mechanism  to  allow  the  load  to  be  lifted  and  dumped  and 
a  truck  which  allows  movement. 


Sketch  on 
blackboard 


FRONT-END  LOADER 
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Operation  The  size  of  the  loader  will  of  course  be  determined  by  the  job  it  is  to 

perform.  One  large  loader  can  out  produce  two  or  more  smaller  loaders  of 
equal  capacity,  especially  in  loading  and  carrying  operations,  where  small 
loaders  must  be  used  in  quantity  and  are  subject  to  traffic  congestion. 

Plant  layout  may  be  a  production  limiting  factor.  The  placement  of  rail 
lines,  posts  and  columns,  power  lines  and  fixtures,  location  of  stock  piles  and 
hoppers  exert  a  great  influence  on  the  manueverability  of  a  loader. 

Much  time  can  be  wasted  due  to  mismatch  of  equipment.  A  narrow 
hopper  and  a  large  bucket  can  cause  excessive  cycle  time  because  precise 
positioning  is  necessary  to  prevent  spillage. 
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Where  necessary  to  match  the  equipment  with  the  job,  side  dumping 
buckets  can  be  used  for  dumping  material  into  narrow  pans. 
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Other 
uses 


To  obtain  niaxiDuiin  usage  of  the  froiit-ciul  loader,  oi]c  of  sulTicicnl  size 
may  be  used  tor  loading,  road  construction,  pulling  railcars  and  light  do/ing 
operations.  Special  attachments  include  forks,  winches,  and  sidcbooiiis. 


Many  of  the  newer  loaders  have  been  designed  to  eliminate  some  of  the 
hazards  of  older  type  loaders.  The  hoisting  and  dumping  niechanisnis  have 
been  relocated  to  avoid  some  of  the  pinch  points. 

Riders  should  not  be  permitted  as  they  may  get  caught  in  the  pincli  points 
or  steering  mechanism. 

When  loading  trucks  the  loader  operator  should  have  an  agreement  with 
the  truck  driver  to  stay  in  the  cab  of  the  truck.  This  can  avoid  an  accident 
from  spilling  m^:,erial  on  the  truck  driver. 

Umlcrcutting  When  removing  bulk  material  trom  the  bottom  edge  of  a  high  pile. 

/^'/t^v  extreme  care  should  be  exercised.  The  top  of  the  pile  could  cave  in,  burying 

the  loader  and  operator. 


Bucket 
position 


When  traveling,  the  bucket  should  not  be  left  in  a  high  position;  this 
causes  instability  and  there  is  a  possibility  of  turning  the  vehicle  over. 


Where  it  is  necessary  to  descend  grades,  the  vehicle  speed  should  be 
lowered,  the  engine  engaged  and  the  transmission  in  low  range.  The  bucket 
should  be  carried  low  and  tilted  back  to  minimize  bouncing. 

To  further  stabilize  the  vehicle,  it  may  be  desirable  to  add  ballast  to  the 
tires. 


Side  or  rear  view  mirrors  aid  in  backing. 
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Maintenance  Most  of  the  danger  signs  mentioned  for  forklifts  also  apply  to  front-end 

loaders,  i.e.,  poor  brakes,  missing  parts,  hydraulic  oil  leakage,  etc. 

The  hydraulic  oil  and  crankcase  oil  levels  should  be  maintained.  The 
vehicle  should  be  adequately  greased. 
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Safety  The  loader  should  be  provided  with  an  overhead  guard  to  stop  falling 

objects  and  to  prevent  injuries  to  the  operator  from  backing  under 
overhanging  objects. 
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Safety  belts  aiul  hard  liats  also  will  help  prevent  injuries  to  the  operator. 


Safety  glasses  can  prevent  aeeiclents  where  operators  may  get  foreign 
matter  in  their  eyes  while  oiuTating  the  loader. 

Never  perniit  anyone  to  staiul  under  a  bucket.  Hydraulic  failures  can  cause 
the  bucket  to  fall. 

When  the  equipnient  is  idle,  the  bucket  should  be  lowered  to  the  ground. 

Wiien  operating  a  loader  in  an  explosive  atmosphere  a  special  nuifner, 
wiring  and  enclosed  fuses  and  circuit  breakers  can  be  used. 

The  maximum  safety  is  obtained  when  operators  are  not  permitted  to 
back  loaders  toward  a  drop-off. 

Adequate  ventilation   must  be  provided  when  operating  in  a  closed 
building. 

59 

Questions  Why  should  the  bucket  be  kept  in  a  low  position  when  traveling?  (To  add 

stability  and  keep  the  vehicle  from  turning  over) 

What  jobs  other  than  loading  can   the  loader  perform?  (Sideboom 
attachments  can  be  obtained  and  the  vehicle  ean  move  railroad  cars.) 

Why  should  riders  not  be  permitted?  (They  can  easily  be  caught  in  the 
pinch  points  and  be  injured.) 

Why  is  ballast  sometimes  added  to  the  loader  tires?  (To  provide  additional 
stability) 

Why  should  safety  glasses  or  goggles  be  worn  by  the  driver?  (To  keep 
foreign  materials  from  the  operator's  eyes) 

20 

Slides  Forklift  with  overhead  guard  in  operation. 

Front-end  loader  in  operation. 
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(  iKiptLM- 7:  SAMPLING  IN  A  FERTILIZER  PLANT 


WHAT  TO  SAY 
1 

Tlio  sampling  and  analysis  of  materials  purchasod  by  or  made  in  cnir 
lertilizcr  plant  play  a  very  important  part  in  its  operation. 

Most  of  these  materials  are  bought  or  sold  on  the  basis  of  their  "grade"; 
that  is,  how  nuieh  plant  food  they  eontain.  Sampling  and  analysis  are 
necessary  to  determine  this.  U  alTccls  the  money  that  we  lake  in  or  pay  out 
and  therefore  your  pay clieck. 

Analyses  are  also  required  to  control  the  many  chemical  reactions 
involved  in  making  modern  fertilizers. 

Many  factors  must  be  considered  in  determining  exactly  how  a  sample 
should  be  taken  in  order  to  be  sure  of  getting  the  correct  analyses.  The 
engineers  who  designed  the  plant  have  provided  the  proper  equipment  to 
take  adequate  samples. 

Your  supervisors  will  instruct  you  on  exactly  what  samples  to  tak:^,  when 
to  take  them,  and  how  to  take  them. 

What  we  want  to  do  here  is  give  you  a  basic  understanding  of  the 
importance  and  purpose  of  sampling,  and  of  the  principles  of  correct 
sampling  in  a  fertilizer  plant.  With  this  knowledge  you  will  perform  your  job 
better. 

2 

To  be  sure  you  and  I  understand  words  the  same  way  let's  define  the  term 
"to  sample." 

To  sample  a  batch  of  material  (such  as  a  carload  of  fertilizer  or  a  tankfull 
of  liquid)  means  to  remove  a  small  part  of  the  material  in  such  a  manner  that 
the  part  removed  (the  sample)  will  have  the  same  characteristics,  such  as 
particle  size  distribution  and  chemical  composition,  as  the  whole  lot.  Such  a 
sample  is  said  to  be  ''representative"  of  the  lot. 
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Lcfs  rcjK'Lil  that.  (Rcpciit  libovc) 


Wliy  do  wc  need  sain  pics'?  Supjiosc  \vc  have  bought  a  lOO-tcMi  carh)ad  of 
93';^  sulfuric  acid  at  S50/toii  oTH^SOa.  Wc  would  expect  toizct  and  jXiN'  for 
100  X  ^)3'/r  =  93  tons  II^SO^.  But  when  wc  sample  this  acid  and  analy/od  the 
sample,  it  only  contained  90'V  II^SO^.  So  we  received  only  90  tons  of 
H2SO4  instead  of  93  and  would  therefore  only  pay  for  90  tons  and  thus  save 
SI  50. 

Of  equal  importance  is  the  fact  that  the  analysis  of  the  sami^lc  showed  us 
this  acid  was  weaker  than  usual  and  that  we  would  have  to  use  more  of  it  in 
order  to  make  fertilizer  of  the  proper  grade. 

Likewise,  it  is  very  important  to  know  the  exact  grade  or  analysis  of  the 
lertilizer  we  produce  and  sell;  sampling  and  analysis  is  the  only  way  of 
getting  this  information. 

If  the  fertilizer  contains  more  nutrients  (N  or  P^Og )  than  our  price  allows 
for,  the  company  may  lose  money;  if  it  contains  less  nutrients  that  we  say  it 
docs  on  the  label,  the  customer  loses  money  and  will  no  longer  buy  our 
fertilizer.  The  state  may  also  assess  penalties  on  us. 

The  purpose  of  sampling  is  to  obtain  a  small  amount  which  is 
representative  of  the  lot  so  that  it  can  be  analyzed. 

In  the  laboratory  the  initial  sample  you  take  (let's  say  100  lbs.  from  a 
carload)  will  be  very  carefully  mixed,  crushed,  and  gradually  reduced  in 
volume  by  standardized  procedures  until  it  is  half  a  cupful  (which  is  still 
representative  of  the  whole  carload).  The  chemi.st  takes  a  half  teaspoon  of 
this  to  be  analyzed. 

It  should  be  emphasized  that  an  improper  or  non-representative  sample  is 
worse  than  no  sample  at  all  as  it  misleads  the  user  of  the  analysis. 

Questions  Why  do  wc  sample  and  analyze  materials?  (To  control  chemical  proces.ses 

in  the  plant;  to  make  sure  we  get  what  we  pay  for;  to  be  sure  the  customer 
gets  what  he  pays  for) 
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What  is  a  simple  definition  of  a  sample?  (A  small  amount  that  is  just  like 
the  whole  lot  it  came  from.) 

67 
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liasic  principles  To  ^Makc  a  sample"  sounds  pretty  simple;  it's  llie  requireinent  tluii  the 

ofscinipling  -  sample  be  represenlalive  of  the  entire  lot  tluit  reciiiires  the  use     eureful  and 

theoretical  proven  sampling  proeedures.  Ofeourse.  if  the  earload  or  tank  full  of  material 

considerations  was  all  exactly  the  same,  sampling  it  would  not  he  a  problem  since  a/zi-  part 
you  took  would  be  representative.  However,  even  if  the  material  looks  the 
same  there  are  probably  wide  dilTereiiees  in  partiele  size  distribution  and 
chemical  composition  in  different  parts  of  it. 

You   have  to  assume  that  wide  variations  exist  and  use  a  sampling 
procedure  that  will  give  a  representative  sample  under  ^/n'  condition. 

Instructor  Let's  illustrate  the  problem  of  sampling.  I  have  here  about  250  black 

should  hare  2  beans  which  we  will  say  represent  the  P^O^  in  a  fertilizer.  Here  are  750 

1/2  gal.  jars  white  beans  which  represent  the  other  materials  in  the  fertilizer.  Now  I  pour 

with  white  beans  the  black  ones  into  the  white  jar  and  shake  it  up  to  mix  them  well.  Now  we 

in  one  and  black  know  this  "fertilizer"  contains  Va  or  25%  PjOg  (black  beans).  But  you  can 

beans  in  the  other,  see  that  they  are  not  equally  distributed  throughout  the  mass  of  beans.  We 

other.  (Beans  would  say  the  quality  of  this  fertilizer  varies  or  it  is  not  homogeneous, 

don*t  have  to  (Homogeneous  means  that  all  parts  are  the  same.) 
be  counted  but 

the  volume  of  would  you  sample  this  fertilizer  to  be  sure  to  get  a  sample  that 

the  black  ones  represents  the  whole  lot?  This  is  the  fundamental  problem  we  face  in  all 
should  be  about 

J/3  of  the  white 
ones.  Other 
contrasting 
materials  could 
be  used.) 
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sampling  situations. 

For  a  sample  to  be  representative  of  this  lot  it  would  have  to  contain  3 
white  beans  for  each  black  bean.  Suppose  we  take  a  sample  of  thi.s  batch  by 
withdrawing  100  beans,  one  bean  at  a  time  while  binidfolded. 

It  would  seem  that  with  100  beans  we  would  have  a  good  chance  of 
getting  25  black  and  75  white  beans,  a  representative  sample.  Yet,  the  laws 
of  probability  or  chance,  which  apply  to  such  sampling,  show  that  such  a 
100-bean  sample  would  have  only  7  chance  in  10  of  being  representative.  (A 
good  discussion  of  the  theoretical  aspects  of  sampling  as  well  as  many 
illubt;ations  of  automatic  samplers  is  given  in  chapter  19  of  Handbook  of 
Mineral  Dressing  by  A.  F.  Taggart,  John  Wiley  and  Sons,  1945.) 

The  purpose  of  this  illustration  is  to  shov/  that  proper  samplino  is  not 
simple.  Many  factors  such  as  homogeneity  of  the  material,  particle  size,  value 
and  grade  of  the  material,  and  accuracy  desired  must  be  taken  into 
consideration. 
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This  will  lu'  done  by  llu*  plant  oiigiiK'crs  or  \'our  supervisors  in  selliniiiip 
lliL'  sampling  instriKiions  lliey  will  give  you..  This  is  why  il  is  vcm>'  iiiiporlanl 
lluil  you  Ibllow  sampling  instructions  exactly;  but  if  you  notice  a  change  in 
How  conditions  that  you  think  may  alTcct  the  sampling,  call  it  to  (he 
attention  of  your  supervisor. 


Basic  principles 
ofsampliug  - 
practical 
saffiplifig 
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A  sample  taken  to  represent  the  sampling  unit  such  as  one  carload,  one 
shift,  or  perhaps  a  day's  operation,  is  usually  called  the  gross  sample. 

This  gross  sample  is  collected  by  removing  many  small  amounts  (about  Vi 
lb.)  from  the  material  being  sampled;  these  are  called  janiple  ificrenienfs. 


Most  solid  materials  sampled  in  a  fertilizer  plant  will  be  less  than  1/8  inch 
in  particle  size.  For  this  type  of  material,  a  gross  sample  of  80  to  100  lbs.  is 
usually  sufficient  since  many  increments  can  be  taken  of  such  fine  material. 


Coarser  materials  would  require  a  larger  sample  since  each  increment  must 
be  larger  in  order  to  include  enough  of  each  particle  size. 

Generally,  the  larger  the  number  of  increments  that  can  be  included  in  a 
gross  sample,  the  better  the  sample  will  be.  This  means  it  is  better  to  take 
many  small  {Vi  lb.)  increments  rather  than  a  few  large  ones  (5  lbs.). 

The  sample  increments  are  usually  collected  from  the  stream  of  material 
where  it  is  falling  from  the  discharge  of  a  belt  conveyor  oi  a  chute. 

For  best  results  the  sample  increments  should  be  taken  with  a  sample 
cutter  which  may  be  held  by  hand  or  be  part  of  an  automatic  or  mechanical 
sampler.  This  device  is  used  to  ''cut"  across  the  stream  and  looks  like  this: 
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CUTTER  ON  AUTOMATIC  SAMPLER 


In  use  the  cutter  is  moved  completely  across  the  faUing  stream  of  material 
at  a  constant  speed,  Tlie  speed  and  width  of  slot  determine  the  amount 
collected  for  a  given  material  flow  rate:  the  speed  is  usually  adjusted  so  as  to 
get  the  size  increment  desired  (but  speed  must  be  constant  during  the  cut). 
The  narrow  slot  on  the  cutter  permits  a  relatively  small  amount  to  be  taken 
for  each  cut  and  thus  more  increments  can  be  taken. 
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The  following  principles  must  be  followed  with  either  hand  or  mechanical 
sampling  to  obtain  an  accurate  sample: 

1.  The  sampler  must  take  the  whole  stream  part  of  the  time,  {This  does 
not  mean  all  the  stream  at  once.  The  above  cutters  take  all  parts  of  the 
stream  but  they  do  it  Vi  inch  or  so  at  a  time  as  the  cutter  moves  across  the 
stream  in  one  cut.) 

2.  A  sample  must  never  be  taken  by  taking  part  of  the  stream  all  of  the 
time.  An  example  of  this  would  be  leaving  a  cutter  at  one  part  of  the  stream 
all  the  time.  Due  to  segregation,  etc.  one  side  of  a  stream  might  be  quite 
different  from  the  other  side. 
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3.  The  cuUcr  must  nunc  wMo.  iwvoss,  aiul  L'(iiiiplck'l\  cnil  df  (Ik-  sIkmih  ,it 
c:ich  cut.  CovLTs  sluniki  pa^WMit  any  cluiiKX'  of  material  cntiMitiii  tin-  cutti-r 
luMwccn  cuts  when  it  is  at  rest  cnu  of  the  stream> 

4.  Tile  speed  of  the  cutter  must  be  constant  S(i  that  an  e(|ual  percentjiie  is 
take?i  Troin  all  parts  of  the  stream. 

5.  The  cuts  must  be  made  at  regular  inteivals.  The  number  of  cuts  taken 
is  one  way  of  controlling  the  size  of  the  gross  saiiipU-  (one  eut  every  2  \o  5 
minutes  is  desirable  with  a  mechanical  sampler). 

(\  Tlie  cutter  should  never  be  filled  during  the  cut.  Overfilling  would 
exclude  material  that  should  be  part  oT  the  sample. 

7,  During  and  after  collection,  all  samples  must  he  protected  from 
contamination  by  other  materials.  Special  steps  may  be  necessary  to  assure 
accurate  samples  for  moisture  determination  since  the  sample  increments 
may  lose  or  absorb  moisture  quite  readily. 

Qiicsiions  What  is  the  basic  principle  of  samphng  moving  streams  of  materials?  (Take 

all  of  the  stream  part  of  the  time.  This  means  take  a  thin  slice  all  the  way 
across  a  stream.) 

Why  will  taking  part  of  the  stream  all  the  time  give  an  inaccurate  sami^^le'? 
(A  given  part- of  a  stream  is  c|uite  likely  to  be  different  from  the  rest  of  the 
stream.) 

Why  should  the  speed  of  the  eut  be  constant?  (So  that  the  amount  taken 
is  proportional  to  the  amount  present  at  different  points  in  the  stream.) 
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Equipment  and 
procedures 
Sojnpling  of 
solids " 
mechanical  or 
autoinatic  samplers 


Describe  parts 
and  how  they 
work 


Usually  incoming  solid  raw  materials  such  as  phosphate  rock  and  solid 
fertilizers  produced  will  be  sampled.  Modern  fertilizer  plants  install 
automatic  mechanical  samplers  to  take  the  required  samples.  A  typical 
sampling  installation  looks  like  this: 


Drive 


Sketch  on 
blackboard 


Cutter 


^4 


/ 


ri  fc 


Covers  over 
cutter 


Sealing  plate 
^  moves  with 


cutter 


Sampler  drive 


Conveyor 
Cutter 


MECHANICALLY  DRIVEN 
AUTOMATIC  SAMPLER 


Closed  sample 
y  container  on 
floor  below 
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A  timer  UL'tiuilcs  tlu'  drive  iiicclKiiiisiii  wIulIi  iiuuln  {\w  cuWcv  hcyo-ss  {\w 
strL'aiii  oi"  iiuitcrial.  Tiii'  nialLTiiil  cntLM'iiiii  {\w  cuiW^v  (lows  Id  a  l-I(isl\I  sample 
LonlaiiKM*.  Tlio  timer  can  be  set  jor  an>'  sampliiiii  iiiteival  tiesiretl. 

Various  types  of  drive  meehaiii:;ms  are  used.  Siiiee  they  must  move  the 
cutter  liotli  lorvvaid  on  one  cut  .iiul  backw^'ird  on  the  next  cut.  the 
mechanical  arrangement  is  quite  eomplicated  and  frectuenlly  eives 
considerable  trouble  if  it  gets  out  of  adjustment.  The  cutter  discharge  pipe 
must  pass  through  a  slot  in  the  side  of  the  housing:  it  is  dilTieult  to  prevent 
spillage  of  material  out  this  opening. 

Any  scraping  or  binding  of  the  discharge  pipe  at  this  point  will  put  a 
severe  strain  on  the  drive  because  of  the  leverage  involved.  As  indicated,  the 
cutter  should  be  under  a  cover  when  at  rest  to  prevent  dust  from  entering. 
The  covers  should  open  to  permit  inspection  and  cleaning  of  tlie  cutter.  For 
fertilizers  the  cutter  should  be  made  of  stainless  steel  to  prevent  conosion 
and  adherence  of  material. 

The  sketch  below  shows  a  sampler  driven  by  a  double-acting  air  piston 
powered  by  compressed  air. 
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AIR--POWERED  AUTOMATIC  SAMPLER 


Since  llio  plalL'  carn'inii  llic  Liillor  in  lino  with  ilio  air  pislc^i,  il  is  iiol  as 
suhjccl  lo  hindinu  as  ihc  previous  typo.  TIk'  siinpliLlly  of  Iho  air  c\liiulor 
iiiakLN  this  type  of  sampler  nearly  iroublc-frec. 

Since  the  ec)iiipressed  air  is  not  a  positive  drive  (as  compared  to  the 
nieehanieal-type  drive)  eare  must  lu'  taken  to  see  that  the  eutier-eany inu 
sl'.de  moves  easily  and  does  not  l-iiiul;  any  l")indinu  will  cause  jerky  movement 
and  an  inaocurate  sample. 
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Operating  The  mechanical  (automatic)  samplers  should  W  inspected  twice  a  shift, 

duties  Watch  it  make  a  cut  and  look  lor  any  uneven  motion,  hanging,  or  rul-^bingor 

the  moving  parts  which  would  indicate  potential  trouhle. 

Keep  the  drive  meehanism  covered.  Keep  dust  and  spillage  brushed  olT, 

Check  the  cutter  slot  and  chute  to  be  sure  they  are  clean.  The  cutter  edges 
must  stay  parallel  and  sharp.  [One  exception  is  a  sampling  device  (a  vczin) 
which  rotates  on  an  axis  perpendicular  to  the  cutter  slot.  On  this  type,  the 
cutter  edges  must  be  radial;  the  slot  will  therefore  be  sliaped  like  a  piece  of 
pie.] 

Caution  Before  doing  any  cleaning  of  the  parts  be  sure  the  sampler  is  turned  off  to 

prevent  an  accident.  Also  be  sure  to  turn  it  on  again. 

Grease  appropriate  parts  according  to  the  schedule  set  up.  If  an 
air-operated  piston  is  used,  be  sure  the  oil  container  is  fdled  and  that  it  is 
feeding  properly. 

Check  the  sample  container  and  see  that  is  contains  about  the  right 
quantity  of  sample. 

Some  samplers  are  equipped  with  a  counter  which  counts  the  number  of 
cuts;  see  if  this  count  agrees  with  the  number  the  sampler  should  have  made 
since  the  last  time  you  read  it. 

Properly  operating  mechanical  samplers  take  a  constant  percentage  of  the 
gross  material  that  they  sample.  Tlie  completed  sample  should  be  weighed 
when  it  is  removed.  Generally  the  tonnage  of  material  from  which  the 
sample  was  taken  will  be  known  (for  example  the  shift's  production  or  daily 
production). 
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Division  (M'llio  siiniplo  woiulit  by  tlu'  iiiatL'rijI  loniuiiio  w  ill  ihoivloro  iiiw  a 
raiio  which  sliouUI  be  uawly  constant.  The  hihoralory  should  check  this 
rjtio  as  variations  in  it  indicate  improper  operation  of  tJic  sampler. 

Question  Name  some  ol'  the  advantages  of  automatic  samplers.  (They  aie  able  to 

take  many  small  incremenvs:  the  increments  are  proportiv^nal  to  the  material 
How.  they  are  reliable:  they  can  vio  a  much  better  Job  than  a  man.) 
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Ilci^ul  In  the  absence  of  automatic  samplers,  samples  must  be  taken  by  hand. 

saniplhiii  Sometimes  the  material  can  not  be  samples  automatically, 

The  best  point  to  sample  is  where  the  material  discharges  from  a  chute  or 
belt  conveyor.  Ihc  hand-held  sample  cutter  described  earlier  should  be  used 
to  cut  completely  across  the  stream  at  a  constant  speed. 

Such  increments  should  be  taken  at  regular  inten'als  throughout  ihe  day 
or  established  sampling  period.  The  size  of  the  slot  must  suit  the  size  of  the 
material  sample.  It  should  be  four  times  the  largest  particle  in  the  material 
sampled. 

It  is  frequently  necessary  to  sample  carloads  of  material.  If  at  all  possible, 
this  should  be  done  from  a  conveyor  as  the  car  is  being  unloaded. 

Tliis  is  the  easiest  and  most  practical  way  of  being  able  to  get  material 
from  all  parts  of  the  carload  which  you  must  do  if  the  sample  is  to  be 
representative. 

Sometimes  a  carload  must  be  sampled  before  it  is  unloaded.  You  must  suit 
the  method  used  to  the  material  to  be  sampled. 

You  should  try  to  obtain  cores  of  the  material  from  top  to  bottom  at  6  or 
8  locations  evenly  spaced  around  the  car.  Sometimes  a  posthole  digger  can 
be  used  to  remove  cores  (which  are  the  sample). 

Sometimes  a  deep  hole  can  be  shoveled  out;  then  a  shovel  is  used  to 
collect  a  narrow  strip  of  material  (1  inch  deep  by  8  inches  wide)  from  the 
undisturbed  vertical  surface  of  the  pile  (hole)^  This  is  repeated  in  many 
holes. 
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Sometimes  a  chamshell  bucket  on  a  crane  can  be  used  to  dig  the  holes  and 
expose  a  vertical  face  of  the  material. 


3029 


Special  ciwc  m)usi  be  taken  not  io  select  llie  iiiaicrial  saiupleti:  rciiieiiiber 
you  should  obtain  representative  amounts  of  all  types  of  material  present. 

A  device  called  a  thief  or  tube  sampler  is  sometimes  used  to  take  a  sarnple 
lYoni  a  pile  or  from  bauged  nialerial.  Two  types  of  thief  samplers  are  sliuwn 
below: 
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Tlie  open  thief  is  simply  a  smooth  tube  about  I "  to  in  diameter  and 
30''-36''  long;  one  end  is  closed  as  a  smooth  tapered  point.  A  smooth 
uniform  slot  1/4"  to  3/8"  in  width  is  milled  in  the  tube  for  nearly  its  entire 
length.  The  metal  should  be  light  and  resistant  to  corrosion:  thin  walled 
electrical  conduit  is  suitable. 

In  use  the  thief  is  inserted  into  a  horizontal  bag  of  material  the  full  length 
of  the  bag  on  a  diagonal  vv/7/?  the  slot  turned  down.  The  thief  is  then  turned 
over  so  the  slot  is  on  top.  This  permits  the  fertilizer  to  fill  thy  tube;  a  little 
tapping  helps  insure  this.  The  thief  is  then  withdrawn  carefully  and  its 
contents  poured  into  ajar  or  can  through  the  open  end. 

As  many  increments  as  needed  are  taken  from  the  different  bags  making 
up  the  lot. 


ERIC 


The  closed  thief  operates  on  the  same  principle  except  the  slotted  tube  is 
surrounded  by  another  tube  which  has  a  wider  slot  cut  in  it.  Tliis  cover  or 
shutter  is  turned  to  cover  the  slot  before  the  thief  is  inserted  with  the  slot  in 
the  thief  on  top.  Tlien  the  cover  is  rotated  to  uncover  the  slot  and  thus 
permit  the  sample  to  enter. 
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This  type  can  Iv  used  to  uikc  sjinpL's  while  in  ihe  verlical  position 
whereas  the  open  thief  cannot. 
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Opcra/lng  Since  much  of  the  sampling  may  he  by  hand,  you  .should  understand  che 

sampling  principles  involved  and  apply  them  con.sciontiously  while  carryinii 
out  your  .sampling  duties.  You  should  follow  any  instniciions  your 
supervisor  gives  you. 
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Sampling  of  The  same  basic  principles  of  sampling  that  apply  to  solids  al.so  apply  to 

li^P^i^f'^  liquids.  Even  though  a  liquid  may  appear  to  be  homogeneous  the  liquid 

should  always  be  mixed  before  sampling. 

Automatic  sampling 

Liquids  discharging  from  a  pipeiine  or  flowing  over  a  weir  are  frequently 
sampled  automatically.  The  same  types  of  samplers  described  for  solids  are 
used.  If  the  stream  does  not  contain  solids,  the  slot  in  the  cutter  can  be 
narrow-about  1/8'' wide. 

The  gross  sample  from  the  cutter  should  be  20-40  gallons  per  day  and  go 
into  a  container.  At  the  end  of  the  sample  period  this  sample  will  be  mixed 
by  stirring  and  a  gallon  or  so  dipped  out  of  it  as  the  final  sample. 

If  it  contains  solids,  special  care  is  necessary  to  be  sure  the  solids  don't 
segregate  due  to  stirring  or  settle  out  to  the  bottom.  It  is  best  to  drain  the 
container  while  stirring  it  and  take  frequent  cuts  of  the  liquid  (and  solids) 
draining  out. 

Hand  Sampling 

Frequently  samples  are  withdrawn  from  pipelines  carrying  liquids.  If  the 
liquid  contains  solids  or  the  flow  is  slow,  the  solids  or  heavier  parts  of  the 
liqui'd  may  settle  and  flow  along  the  bottom  of  a  horizontal  pipe.  A  sample 
withdrawn  through  an  outlet  at  the  bottom  of  the  pipe  would  therefore  have 
more  solids  than  it  should. 

An  elbow  will  also  cause  solids  to  go  to  the  outer  part  of  the  bend  due  to 
centrifugal  force. 

The  point  on  the  pipeline  from  which  a  sample  is  taken  must  be  selected 
with  care.  If  possible,  flow  through  a  sample  line  should  be  continuous  so 
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that  the  liquid  in  it  i>ul\va\'s  roprc>onialivc  of  the  licjuid  Ilowini:  in  ihc  inain. 
pipeline.  If  flow  is  not  coniinuous.  the  sample  line  should  always  bo  Hushed 
out  before  the  sanrple  is  taken. 


It  is  frequently  neeessary  to  sample  the  contents  of  a  lank  or  lank  ear.  If 
possible,  the  contents  should  always  be  mixed  before  the\'  are  sampled,  "i'his 
is  frequently  done  by  putting  a  compressed  air  pipe  or  sparger  in  ihe  lank 
and  letting  the  air  stir  the  contents. 

The  contents  of  some  tanks  can  he  mixed  by  recirculating  a  stream  of  ihe 
liquid  to  it  as  shown  below.  The  recirculating  How  must  be  great  enough  lo 
give  a  mixing  action  however. 


After  mixing,  the  sample  should  be  taken  over  a  period  of  time  while  the 
liquid  is  still  circulating. 

Caution  Remember  that  the  material  in  a  pipeline  that  is  not  in  use  may  not  be  the 

same  as  the  material  in  a  tank.  (The  tank  may  have  been  refilled  with  a 
different  material;  the  liquid  in  the  pipeline  may  have  come  from  another 
tank,  etc.) 

All  pipelines  should  therefore  be  well  flushed  before  a  sample  is  taken. 

Usually  tank  cars  cannot  be  mixed  or  recirculated  before  sampling  and 
samples  must  be  dipped  out  rather  than  taken  from  a  pipeline. 


ERLC 


A  stoppered  bottle  attached  to  a  pipe  as  shown  below  is  used  to  take  such 
samples. 
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DEVICES  FOR  SAMPLING  LIQUIDS  IN  TANKS 


For  very  deep  tanks  a  weighted  bottle  is  lowered  on  a  eord  or  a  chain 
instead  of  using  the  pipe.  It  is  customary  to  take  a  sample  at  least  at  the 
bottom,  middle,  and  top  of  a  vertical  tank. 


The  bottle  on  the  pipe  is  pushed  down  to  the  desired  depth,  the  stopper  is 
removed,  and  the  bottle  given  time  to  fill  before  it  is  withdrawn. 

The  sample  .  then  poured  into  another  clean  bottle  which  is  labeled  with 
car  number  and  depth.  It  is  best'  to  send  all  three  samples  to  the  laboratory, 
but  in  some  cases  the  three  individual  samples  can  be  poured  into  one  larger 
bott!s,  thus  getting  a  composite  sample. 


In  large  tanks,  more  than  three  samples  should  be  taken.  In  horizontal 
cylindrical  tanks  (like  a  tank  car)  the  quantity  of  sample  taken  at  each 
location  should  be  proportional  to  the  volume  at  that  level. 

For  a  full  car  this  would  be  about  three  parts  from  near  the  top,  four  pcirts 
from  the  middle,  and  three  parts  from  near  the  bottom.  If  the  tank  is  only 
partly  full,  more  should  come  from  the  middle,  say  two,  five,  and  three. 
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procedures 


10 

As  you  hjxc  iL^arncd  from  Ihc  hMVizoinii.  iIk*  initial  viiiipL*  you  will  h.i\c 
XAkcn  of  a  solid  inaUTial  will  be  from  about  SO  to  1000  i^r  mow  lbs. 
ck'pLMidinu  (Ml  tlK'  tyjU'  nuitcrial  and  tinu'  Lcn^T^'d.  'Hiis  nuisi  b^'  a'diuwl  lo  a 
(luantity  thai  is  practical  to  handle  and  tak^m  to  tlK'  lal\ 


But  this  must  be  done  in  a  maiuKT  which  will  assure.'  that  the  snialk'r 
amount  will  still  be  representative  of  tlic  original  material,  otherwise  all  the 
eare  you  exercised  to  get  a  representative  sample  will  be  wasted. 

There  are  several  standardized  and  proven  metiiods  o(  making  this 
reduction,  but  thcv  must  be  followed  exactly. 


nic  best  method  is  to  use  a  riftlc  which  is  shown  below: 


The  riftlc  consists  of  a  series  of  sloping  chutes  assembled  side  by  side. 
Adjacent  chutes  discharge  in  opposite  directions.  Tliere  must  be  the  same 
number  on  each  side. 
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There  are  also  three  steel  pans  which  are  the  same  length  as  the  riffle 
section  and  fit  under  the  chutes.  The  gross  sample  is  poured  into  one  box  (C) 
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jnd  spread  lo  a  uniforin  depth.  W'wh  ho\c^  A  and  B  iimcr  {he  ciuilov,  box  ( 
is  i  t'fucf'j  on  the  rittlc  and  its  LonlLMHs  poured  ihrouiili. 


Thus  the  rinic  divides  the  samplj  into  two  ecjual  parts  in  boxes  A  and  B. 
For  iiirlher  reduetion  box  C  is  plaeed  under  tlie  elnite  and  the  eonient>  o\ 
box  A  are  mixed  by  tilting  it  iVom  end  to  end  several  times. 

After  levelini!  its  eontents.  box  A  is  poured  through  the  riffle.  I  hc  sample 
in  box  C  is  tlicn  '4  of  the  original  sample,  lliis  ean  be  repealed. 

The  material  in  box  B  is  termed  rcjecis  and  is  discarded  or  it  can  be  used 
to  obtain  additional  samples,  .sucli  as  one  ior  screen  analysis,  by  rifllinii. 
Properly  u.sed,  the  rifilc  gives  very  accurate  division  of  the  sample. 


Coning  and 
quartering 
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Another  standard  method  of  sample  reduction  is  called  '\'oning  and 
quartering."  It  is  usually  used  when  the  (juantity  of  material  is  large  (+500 
lbs.)  or  it  is  wet  and  sticky  and  won't  go  through  a  rifilc.  As  the  name 
implies,  a  right,  vertical  cone  is  formed  on  a  Hat  surface  and  then  quartered. 
In  this  method  as  each  sample  increment  is  taken,  (usually  with  a  shovel  )it  is 
carefully  poured  onto  the  apex  (top)  of  th.e  conical  pile  which  is  being 
formed.  As  material  is  added  it  rolls  or  slides  down  the  surface  of  the  pile. 
Great  care  must  be  taken  to  keep  the  top  centered  on  a  vcrtieal  axis:  it  is 
best  to  go  to  different  posiiions  around  the  pile  when  depositing  the 
increments  on  top. 
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STEPS  IN  SAMPLE  REDUCTION  BY  CONING  AND  QUARTERING 

When  sampling  is  completed,  shovels  are  used  to  drag  materia!  out  radially 
starting  near  the  base  of  the  pile  so  as  to  form  a  flat  top  cone  or  a  disc.  A 
board  is  then  used  to  mark  two  diameters  across  the  pile  at  right  angles  to 
each  other. 


This  divides  or  quarters  the  pile  (disc)  into  4  equal  segments.  Opposite 
quarters  are  then  shovelled  out  and  discarded,  Tlie  other  two  quarters  are  the 
sample. 
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Tlic  whole  proccJure  can  be  repealed  with  lho^e  iwo  quarUT^  io  (^blain 
further  reduetion. 

Questions  What  are  two  important  points  to  wateh  when  usine  a  rit'tle?  (llie  material 

should  be  evenly  distributed  throughout  the  length  of  the  box  and  the  end 
of  the  box  should  be  even  with  the  riftle  section  before  dumping  it.) 

What  is  the  most  important  requirement  in  eonini:  and  quarterinLi?  (  I  hai 
the  material  be  poured  on  the  apex  (top)  so  that  it  will  run  down  all  sides  of 
the  cone.  Going  around  the  pile  while  forming  it  helps  to  assure  even 
distribution.) 
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General  Keep  all  sampling  containers,  equipment,  etc..  clean  and  in  proper 

operating  mechanical  condition. 

i}isfructi())is 

Ke^p  them  in  a  cabinet  or  covered  when  not  in  use  to  keep  them  clean 
and  from  being  lost. 

Be  sure  sample  containers  are  clean  and  dry  before  they  are  used. 

Keep  all  sample  containers  closed  tightly  to  prevent  moisture  loss  and  dust 
contamination. 


Tag  or  label  each  sample  container  w-hen  it  is  started  with  the  proper 
description  (name)  of  the  sample,  date,  starting  and  ending  time  (when 
completed),  etc.  Sign  your  name  to  show  that  you  are  willing  to  accept 
responsibility  for  the  accuracy  of  the  sample. 
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Safety  You  will  frequently  be  taking  samples  around  moving  equipment  such  as 

belt  conveyors.  Handle  and  use  the  sampling  devices  so  that  they  will  not 
come  in  contact  with  the  belt.  Be  sure  the  handle  on  the  sampler  is  long 
enough  to  keep  your  hands  out  of  a  danger  zone. 

Remember  the  automatic  samplers  will  start  without  warning.  A  warning 
sign  stating  this  should  be  posted.  Always  cut  off  the  power  to  the  sampler 
before  cleaning  the  cutter  or  working  on  the  mechanism. 

When  sampling  acids  and  similar  liquids  always  wear  a  face  shield  and 
rubber  gloves.  Some  sampling  points  may  require  more  protection.  Watch 
out  for  spray  or  splatter  when  sampling  liquids. 


Carr\-  glass  hotilcs  containinii  acid  ^an1plc^  in  rubber  huckcis  i^r  oiiicr 
protective  containers.  This  helps  avoid  danger  to  you  in  case  of  a  tall, 
breakage,  etc. 

Do  not  carry  heavy  samples  up  or  down  long  stairways.  Reduce  them  lo  a 
•^afe  size:  i:^'ike  several  trips  if  necessary.  Lower  tilled  sample  buckets  with  a 
rope  when  required. 

After  sparizinii  a  tank  to  mix  it,  remove  the  sparger  pipe  with  a  linlc  air  on 
it  so  that  all  the  liqLiid  is  blown  out  ot  tiie  pipe. 

Do  not  attempt  to  handle  overweight  samples.  Litt  with  your  legs  and  not 
with  your  back  muscles. 

This  slide  shows  a  rinie  (with  boxes). 

This  is  an  automatic  soiid  :  aterial  sampler  (air  powered)  B&S  Sampler, 
This  shows  an  automatic  liquid  sampler  (GCFU  sump). 
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Charier  S:  PACKAGING 


WHAT  TO  DO  WHAT  TO  SA^- 

1 

Introduction  haiuiliniz  of  dx\  fcrlili/ors         bcconK'  an  accL-pK'd  praciicc  \o\ 

TariiKTs  in  many  pans  of  the  world.  Due  to  its  lower  cost,  bulk  dislribuii(Mi 
of  fertilizer  will  undoubtedly  continue  to  grow.  In  tbc  United  Stales  toda\ . 
more  fertilizer  is  used  in  bulk  than  as  bagizeU  material. 

Also,  in  many  parts  of  the  world  the  growth  of  the  use  nf  hi^iid  and 
suspcnNion  iVrlili.uis  ha^  I^clD  ania/ing.  i  iLiid  fertilizers  aecounied  for  about 
Z2''/r  of  all  fertilizer  used  in  the  United  States  in  i968. 

Mueh  fertihzer.  however  still  is  distributed  in  the  paekage  form.  The  most 
common  package  is  the  multiwall  paper  and  the  plastic  sack. 

The  idea  of  using  "*a  bag"'  for  storing  and  transporting  products  has  been 
around  a  long  time.  Prehistoric  man  used  animal  skins.  There  is  some 
evidence  that  the  Egyptians  glued  together  a  package  made  from  leaves  as 
early  as  the  year  2.000  B.  C.  About  1850.  the  paper  bag  began  to  make  its 
appearance  in  the  United  States. 

Prior  to  introduction  of  granulated  fcrtihzers.  use  of  burlap  and  cotton 
bags  and  wooden  barrels  prevailed  almost  universally.  It  was  common  to 
paekage  fertilizer  in  200-,  167-.  125-lb.  bags.  Hand  sewing  was  the  general 
practice. 

Fiber  bags  gave  way  to  the  multiwall  paper  sack  in  the  1950s,  and  they  in 
turn  are  giving  way  to  the  plastic  sack. 


Operation  Semi-automatic  bag  filling  machines  are  i?sed  in  some  of  the  smaller 

fertilizer  plants.  In  this  type  of  a  filling  operation,  the  bag  chute  and  bag 
clamps  are  part  of  the  scale  weighing  beam.  The  empty  bag  is  attached  to  the 
chute  and  the  bag  is  filled  to  the  correct  weight  by  the  operator. 
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nilo  lupcrs  off  S(i  ihc  \\\\\        he  slcippod  wlicii  dLsirod  woiulu  is  ohljinoJ. 


Operating 
duties 


At  the  start  of  the  shift,  the  first  thinu  lluil  the  opLTiiior  slunilcl  do  is  to 
damp  an  empty  bag  to  the  fillini;  bell.  Tlic  tare  wciuhl  of  the  baiz  is  ihcn  set 
(MT  on  the  tLirc  bar.  bringing  the  indicator  to  zero.  The  seule  is  then  set  lor 
the  desired  weiuht. 


Iniportofit 


After  filling  the  first  hag  or  so.  lh«;  o[\'iator  .iieek  weighs  them  to  make 
sure  the  senile  is  working  properly,  hvery  30  minutes  or  so  during  the  shift, 
he  should  eheek  weigh  a  bag  to  make  sure  the  seales  are  still  aeeurate. 


Be  careful  not  to  bag  the  fertilizer  if  it  is  too  hot.  This  eould  cause  it  to 
\set  up"  in  the  bag  as  it  cools:  also,  the  heat  might  damage  the  hag. 


Stress 


After  filling  the  bag  to  the  desired  weight,  about  4  inches  of  free  space 
should  remain  so  that  the  bag  will  handle  better.  Not  only  will  the  bag  stack 
better  but  there  is  less  damage  done  to  the  bag  in  handling. 


Sealing  is  the  most  critical  item  in  the  bagging  operation.  If  it  is  not  done 
properiy,  material  will  leak  out  in  transit  or  moisture  will  Ici.k  into  the  bag 
causing  further  damage. 

Bag  conveying  equipment  can  also  cause  damage  to  the  sacks  of  fertiliser 
and  should  be  watched  with  care. 
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Proper  truck  or  car  preparation  for  transit  cannot  be  over  emphasized.  Alf 
extraneous  material  must  be  removed  from  the  fioor  and  sides  of  the  vehicle. 
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VoKi  'A,"!]  ^:ri\  r».'>...iz*i  ^j''v?i\  j<.»L.i^u  ii\  u\.'\  r  <m  'ajjI^  t:':^'  truTi'^ii  '^...^ic'  no 
lhat  ihc  h,iL!N  uill  n<it  he  JanuiicJ  iii  tninsl.  I  Ik*  >Li  An>i  or  !.\tdir.i:  pjiiLri* 
sh<iuki  be  in  such  j  v\a\  sr-     to  mimmi/c  Januiiic  to       bati^  in  ir.;'^>]' 


Ol^vrjtr  ■  Autv>.[)ai     leriiili/vr  I'atiiiinii  nuunir.eN  arc  av.iilaiMc  lor  just  almoin  jn\  U  pe 

o\  bjij.  Some  will  operate  autonutiLalU  on  a  paeesettiniz  ixisiN,  or  the\  ean 
be  operLiteJ  maniuiil\\  eallini!  t\ir  the  ehariies  a^  needed.  Open-moutli  (^r 
valve-lype  plastie  or  paper  bags  are  available. 

TUc  Tollowinii  sketeb  shows  how  a  valve  paeker  works: 


Sketch 
on 

blackhoarJ 
Explain 


c 


Tell  class  why  At  the  start  of  the  shirt>  the  operator  should  eheek  weigh  the  first  2  or  3 

weighings  to  make  sure  the  machine  is  weighing  correctly. 
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l:\CT\  30  lo  40  I  lin.iio^  d.:nni!  ihc  siuii  iu'  ciiCvK  v-^itZii  ,i  t»r 

two  lo  make  sure  iho  muLhinc  is  still  WLMuhiiii:  j^curatc'K . 

Lcj\c  \\w  \vl''-.1'  iioppor.  llllinii  iioppor.  .  id  hauirinir  maL'hifK'  enipi\ 
diiriniian\  lonii    ic  ,     >  prc\cnl  nuiU;rial  cakiiit:  in  \hc 

Ck'an  the  scalc'>  dn4  ilHiivj  machines  at  iho  end  oi\\jdi  siull. 


5 

Nedeel  is  llic  main  re:fson  that  baizgin^  nuichines  tail  lo  ^livc  salisfadorv 
operation. 

Clean  the  maehines  at  the  end  ot'eaeh  shilt. 

At  least  onee  eaeli  montii  ii;^ve  tiie  repairman  to  eiieek  liie  bauiier  lor 
worn  or  deTeetive  parts. 

If  tJie  haLiginii  operation  is  suspended  a  !e\^-  days,  run  tlie  m;i'.  h  n  •  idK  lor 
a  siiort  period  eaeh  djy  to  kt^vp  ail  parts  in  uoc.e:  workjni!  order. 

At  tiic  end  of  the  fertilizer  season,  elean  and  Jirease  all  nceessary  parts  to 
avoid  Risting. 


Preventive 
maintenance 


6 

Lubncation  Lubrieate   ball  bearings  every  week  and  other  points  eaeh  day  as 

conditions  require,  but  do  not  over  grease. 

Those  plants  that  sew  bags  sometimes  make  it  a  practice  of  storing  the 
sewing  heads  in  a  bath  of  clean  lubricating  oil  until  the  next  shift. 


7 

^^i^^y  It  is  recommended  that  the  operator  wear  protective  eyewear  when 

working  with  packaging  equipment  for  fertilizer. 

^  The  worker  should  wear  respiratory  equipment  if  the  area  is  very  dusty. 
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crnphuL^cs  lift  uilii  lli^Mr  Icg-s.  uoi  uilh  liicirb^jks. 


SJmw  'slide 

Sh<j\v  slide 
Question 


8 

'Ihc  rir>.  --'^Ic  >iuH\s  j!i  juiomalic  \wi  llllinii  nui^innc  iMA.iKc  bail  l>Pc\ 

llii-^  maclunc  u^c  paper  or  pla^li^'  bai!'.'.*  <ll  can  u^c  L  iibcr  oriL\ ) 

The  socoiui  slii'c  shows  a  nHint!  hnc  usinii  open  inoiitli  haiis. 

How  is  the  b;*!!  closed  after  it  is  filled?  K)pen  mouth  paper  bugs  are 
sewed.  Some  are  taped  alter  sewiniz.  Some  are  elosed  with  adhesive.  Plastie 
ba^zs  are  usuallv  elose<i  with  a  heat  seal.) 


.SV/nw  slide 

Qii  sfi/i-: 


The  next  slide  shov  s  palletized  bags  in  storaue. 

Why  is  it  important  that  the  hags  not  spill  fertilizer  while  in  storage  * 

Tliere  are  several  reasons.  One.  it  represents  a  loss  of  material.  Second, 
some  fertilizers  are  hygroseopje;  material  will  absorb  moisture  until  an  entire 
stack  of  fertilizer  could  be  ruined. 


Are  there  any  other  questions  on  the  packaging  of  fertilizers'* 


87 


C  lupur     PUMPS  AND  COMPRESSORS 


WHAT  TO  DO 


WHAT  TOSA^- 


Ifurocluction 


Many  IVrtiliziT  plant  opiTations  dcpiMid  on  the  movLMiu-nts  of  licjuids  or 
liases.  The  equipment  used  to  move  lluids  are  pumps  for  liquids  and 
compressors  for  gases. 


Compressors  are  similar  to  pumps  and  funetio!!  according  to  tlie  same 
theoretical  principles.  They  cannot  be  interchanged  because  of  special 
features  such  as  seals,  cooling,  etc.  The  term  ^^tan^^  is  used  to  designate 
low-pressure,  high-volume  gas  moving  equipment. 


There  are  many  kinds  of  compressors  and  pumps  such  as: 


1 .  Piston  pump 

2.  Diaphragm  pump 

3.  Gear  pump 

4.  Vane  pump 

5.  Screw  pump 

6.  Propeller  pump 

7.  Centrifugal  pump 

8.  Turbine  pump 


Piston  compressor 

Lobe  compressor 
Vane  compressor 
Screw  compres:^or 
Axial  flow  fan 
Centrifugal  fan 
Axial  compressor 


Centrifugal 
pump  and  fan 
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The  most  common  equipment  used  for  fluid  movement  is  a  centrifugal  fan 
for  gases  and  a  centrifugal  pump  for  liquids.  They  are  driven  by  rotary 
motion  using  drivers  such  as  electric  motors  or  steam  turbines.  They  give 
continuous  flow  at  a  constant  pressure. 
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Sketch  on 
blackboard 


Discharge 


Guide  vane 


Liqcjid 
discharge 


Impeller  (open)  ^  Impeller  (open) 

CENTRIFUGAL  PUMP 


Sketch  on 
blackboard 


Discharge 


Bearing 


Gas 
discharge 


Impeller  blade 


Impeller 
blade 


Casing 


CENTRIFUGAL  FAN 


The  fans  can  handle  dusty  gases  while  the  pumps  can  handle  liquids  that 
contain  finely  divided  solids  (slurry).  Fans  are  only  one  stage  vviiilc  pumps 
can  be  multistage.  The  pressure  developed  in  one  stage  is  limited  but  usually 
sufficient  for  normal  fertilizer  plant  usages. 
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Turbine  pump  Turbine  pumps  and  axial  compressors  are  similar  to  the  centrifugal 

Axial  compressor     equipment  just  d^^scribed  with  the  addition  of  guide  vanes  on  the  fan  and  a 
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JilTuscr  ring  on  llic  pump.  Those  additions  give  more  otTieienl  operation  anil 
liigher  pressures,  espeeially  when  the  units  are  nuillislaged. 


Propeller  pumps  Projieller  pumps  and  axial  tlow  fans  are  used  lo  move  hirge  volumes  of 

Axial  flow  fans        tluid  against  small  heads.  Haeh  has  a  rotating  i^roiieller  element  to  induec 
lluid  How. 


Sketch  on 
blackboard 


TWO  STAGE  AXIAL  FAN 


Liquid  discharge 


Sketch  on 
blackboard 


ELBOW-TYPE  PROPELLER  PUMP 


Gear,  vane,  screw  pumps  and  compiessors  are  positive  displacement 
machines  that  are  driven  by  rotary  motion.  These  types  of  pumps  are  useful 
for  handling  semi-viscous  materials.  Both  pumps  and^compressors  are  useful 
where  positive  displacement  is  needed. 


EKLC 
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Discharge 


Sketch  on 
blackboard 


GEAR  PUMP  VANE  PUMP 


Diaphragm  pumps  do  not  have  a  comparable  gas  handling  compressor  or 
fan.  Many  diaphragm  type  pumps  are  used  for  metering  devices;  some  are 
also  used  as  sump  pumps.  This  pump  has  a  pulsed  output  and  can  be  driven 
by  mechanical  motion,  air  pressure  or  hydraulic  pressure.  The  volume  output 
can  be  varied  by  the  stroke  length.  This  pump  can  handle  liquids  that 
contain  vapor  or  gases  or  liquids  that  contain  substantial  amounts  of  solids. 
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Piston  pumps  and  compressors  avc  rociprocatinii  machines.  These 
maclii]:es  have  a  pulsed  output.  They  can  cleveloi:)  fairly  high  pressure 
(pumps  in  a  single  stage  while  compressors  recjuire  nuillistages).  lliese 
machines  can  handle  licjuids  containing  gases  and  are  sell-priming. 


Sketch  on 
blackboard 


Closed 


Spring  loaded 
valve 


Spring  loaded 
valve 
Open 


Discharge 


Piston 


Inlet 


Cylinder 


Closed 


5 

Operation  Pumps  require  attention  and  periodic  adjustment.  Indication  of  improper 

pump  operation  is  evidenced  by  falling  rate  or  non-tlow,  failure  to  fill  or 
empty  a  vessel, or  observing  the  discharge  stream.  The  line  pressure  after  the 
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pun]p  is  anotliLM-  iiulicalor  pump  pLM-fornMnco.  Pumps  sliouUI  he  obsciAcd 
soVLM-al  times  each  shil'l.  Seal  water  should  he  adjusted  to  a  shjw  drip,  paekinu 
slu)uld  he  tiuhtened  as  neeessar\'  to  prevent  excess  leakai!e,  l  \Le-cs've  leakaiH* 
can*  mean  the  packing  is  worn  out. 

Bearings  rccpiire  luhrication  and  the  reservoir  neeils  checking  daily.  Noisy 
hearings  in  the  drive  motor  or  pump  is  an  indication  of  impending  laiUuv. 

Pup>/)s  may  he  hard  to  rotate  hecause  of  solidification  in  the  casing.  This 
is  especially  true  when  Irving  to  start  a  sjxuv  jnimp  that  was  inadccjuatcly 
tluslied  when  shut  down.  ^Flie  same  trouhle  occurs  when  the  impeller  drags 
on  the  casing.  All  pumps  should  he  rotated  hy  hand  hefore  ai'jpiying  power. 

Fans  also  require  attention.  Abnormalities  are  noted  hy  iiuukHjuato  Hows, 
dusting,  or  low  pressure.  These  can  he  caused  hy  ducts,  equipment  or  the  fan 
tilling  with  dust. 

Fans  often  are  belt  driven.  Belts  slip  and  soon  burn  up  if  not  tightened. 
The  odor  of  burning  rubber  or  the  squeal  of  the  slipping  belt  are  symptoms 
of  this  trouble. 

Bearings  require  daily  lubrication  and  should  be  checked  several  tinies  a 
shift  for  excessive  temperature. 

Positive  displacement  pumps  and  compressors  require  special  startup  and 
shutdown  procedures.  While  this  class  of  equipment  is  usually  provided  with 
pressure  relief  valves,  correct  valving  at  startup  is  desirable  as  the  force 
generated  in  a  sealed  piston  can  cause  severe  mechanical  damage,  To  reduce 
the  starting  motor  load,  many  machines  are  started  "unloaded/'  This  term 
means  the  inlet  and  outlet  valves  on  reciprocating  machines  are  blocked  open 
so  no  pressure  Is  generated.  On  rotary  machines,  such  as  gear  or,vane  pumps, 
the  discharge  flow  is  bypassed  to  the  suction  at  startup.  At  shutdown  the 
machines  should  be  ''unloaded," 

6 

Preventive  The  packing  or  mechanical  seal  fluid  must  be  kept  flowing  or  early  failure 

maintenance  will  occur.  The  packing  should  be  adjusted  as  needed  and  replaced  when 

worn.  Improper  packing  adjustment  will  cause  roughening  of  the  shaft.  The 
adjusting  bolts  should  be  moved  equally  to  keep  the  packing  follower  .square 
with  the  shaft.  Overheating  of  the  packing  gland  is  an  indication  of  improper 
adjustment-too  tight  or  misaligned.  When  pumping  hot  solution,  the  gland 
will  naturally  be  hot.  Packing  life  can  be  extended  by  flowing  a  stream  of 
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water  i)\cv  ilic  uhiiul  hi  this  circumstance.  There  are  main  l\  pes  of  packiiiiz 
available   the  best  is  usuall\'  rcaiiul  by  lr\'ing  several  l\  pcs. 

The  beariiius  rccjuire  lubricant  and  peritulic  replacement.  Noisy  bearinjis  is 
a  sign  of  impeiuliniz  failure. 

Head  gaskets  alsci  require  replacement,  liarly  signs  of  failure  are  drip  leaks 
altliougli  sudden  failure  can  also  occur. 

Under  unusual  corrosive  or  erosive  conditions  the  impeller  may  corrode 
av/ay  in  a  few  hours  while  casing  failure  usually  occurs  over  a  longer  period. 

LeakiP^.e  on  the  pump  base  plate  will  cause  the  plate  to  corrode  away.  This 
can  cause  misalignment  of  the  pump  and  drive  and  result  in  coupling  failures. 

7 

Gloves,  face  shield  and  hard  hats  should  be  used  to  protect  against  leaks  or 
sprays  at  the  pumps  and  piping.  Tlie  moving  parts  of  the  exposed  drive 
should  be  guarded. 

8 

What  is  tlie  purpose  of  a  pump  or  compressor? 

What  arc  three  types  of  pumps? 

What  are  three  types  of  compressors? 

Outline  steps  for  starting  a  centrifugal  pump. 

What  types  of  drives  are  used  for  pumps? 

What  common  adjustment  is  required  on  a  centrifugal  pump? 

Why  is  seal  water  used  on  a  centrifugal  pump  packing? 
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ClKiptor  10:  VALVES  AND  PIPELINE  FLOWS 


WHAT  TO  DO  WliA  r  rOSAY 

1 

luivoduaiou  This  clKipicr  covers  piping  systLMiis  with  ihc  cxcoption  of  pumps  which  aiv 

discussed  ill  chapter  0  and  storage  tanks  in  c!iaptor3,  and  process  vessels.  A 
piping  system  is  made  ui)  of  pipehnes,  valves,  jiunii^s  and  storage  tanks  or 
process  vessels.  Us  purpose  is  to  move  a  lluid  (a  liquid  or  gas)  from  one  place 
to  another. 

Pipe  is  made  of  many  materials.  The  material  is  selected  to  safely  contain 
the  lluid  handled.  The  jiipe  size  is  chosen  to  handle  the  maximuna  How  rate 
expected. 


2 

Valves  are  used  to  block  How,  Valves  are  also  used  to  regulate  tlow  rates. 
Sometimes  the  same  valve  serves  both  purposes.  Valves,  may  be  operated 
either  manually  or  by  instruments. 

Types  of  There  are  many  kinds  of  valves.  Each  has  a  particular  advantage. 

valves 

Gate  valves  are  usually  used  for  on-olT  service.  They  have  a  guided  sliding 
gate  that  is  operated  by  a  threaded  or  sliding  stem.  These  valves  give 
unrestricted  tlow  with  low  pressure  loss. 


Sketch  oil 
blackboard 
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Cilobo  valvL's  arc  gcnonilly  used  for  conlrolliiiiz  ihc  How  rale.  They  have  a 
circular  opening  in  Ihc  center  of  the  body.  A  disc  or  tapered  pliiii  partialK 
nils  the  opening  to  control  the  How.  The  disc  or  plug  is  moved  by  a  threaded 
or  sliding  siein.  These  valves  are  called  Throttlhiii  if  hand  operated.  Many 
automatic  control  valves  arc  sliding  stem  uiob*'  valves. 


Sketch  Oil 
blackboard 


Stem 


Packing 


Hand  wheel 


GLOBE  VALVE 


Ball  valves  are  used  for  botli  on-off  service  and  for  flow  rate  control,  A 
full  pipe  opening  through  a  sphere  is  the  operating  element.  The  sphere  is 
sealed  with  scat  rings.  A  stem  extends  through  packing  to  an  operating  lever 
handle. 


Sketch  on 
blackboard 


BALL  VALVE 


Butterfly  valves  have  a  flat  plate  that  rotates  from  the  edge  parallel  to  the 
flow  when  open  to  blocking  the  flow  when  closed. 
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BUTTERFLY  VALVE 


They  are  operated  by  rotating  the  stem.  These  valves  are  compact  and 
simple.  They  have  low  pressure  drop  and  are  used  for  both  on-off  service  and 
for  flow  rate  control. 

There  are  many  other  types  of  valves.  Some  are  flush  bottom,  pinch, 
needle  and  weir-diaphragm  valves. 


3 

Valves  are  generally  hand  or  manually  operated,  hydraulic  or  pneumatic 
operated  or  motor  driven. 

Hand-operated  valves  have  a  hand  wheel  or  lever  for  operating.  Some 
valves  in  inaccessible  places  have  a  chain  loop  around  a  notched  wheel.  These 
valves  are  operated  by  pulling  the  chain. 

Hand-wheel  valves  can  have  either  rising  or  non-rising  stems.  The  stem 
threads  of  a  non-rising  steam  valve  match  with  threads  in  the  gate  or  disc. 
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Skcic/i  on 
blackboard 


RISING  STEM  GATE  VALVE  NON-RISING  STEM  GATE  VALVE 

4 

Automatic  When   the  ehanges  in  a  process  variable  (that  is  How.  temperature, 

control  pressure,  etc.)  are  measured  and  the  proper  action  is  some  type  of  valve 

movement,  aulomatie  control  is  possible.  The  valve  movement  is  caused  by  a 

hydraulic,  pneumatic  or  motor  operated  device. 


These  types  of  controls  can  be  operated  from  locations  away  from  the 
actual  valve.  They  usually  can  be  operated  manually  where  the  valve  position 
is  set  by  the  operator  or  automatically  where  the  process  variable  and  the 
instrument  set  point  determine  the  valve  position. 


Sketch  on 
blackboard 


J 


CONTROL  VALVE 


5 

C'lu'L-k  valvL's  tirtcii  tbiiiul  in  pipiiiLZ  systems.  Tlicrc  is  no  ojHM'aiion  o\ 
this  L'hiss  of  valvL's,  The  ruiiclioii  ol'  llu^se  devi,.-cs  is  lo  allow  How  in  onl\-  one 
diiVLtion.  A  eajn^i  ball  or  swinii  iiale  in  the  slivani  arc  common  forms  of 
these  valves. 


SWING  CHECK  VALVE  BALL  CHECK  VALVE 


Safety  valves  are  also  found  in  piping  systems.  Again  there  is  no  operation 
of  these  valves.  They  are  installed  to  relieve  excess  conditions,  usually 
pressure.  Many  safety  valves  are  spring  loaded  plugs  th:U  open  when  their  set 
conditions  are  exceeded, 


6 

Piping  systems  are  connected  to  storage  tanks  or  process  vessels.  The 
system  may  also  have  pumps,  meters,  strainers,  vents  or  drains,  and  washout 
connections. 


7 

Flow  in  pipe  systems  may  be  either  continuous  or  intermittent.  The  flow 
rate  may  be  continuous  and  closely  controlled  as  in  a  process  operation. 
Intermittent  flow,  as  when  filling  a  tank,  is  usually  at  the  system  flow 
capacity. 

Most  hand-wheel  valves  have  a  clockwise  rotation  to  close. 
Counter-clockwise  rotation  opens  the  valve.  Resistance  is  felt  as  the  valve 
comes  either  completely  open  or  closed.  The  position  of  a  rising  stem  valve 
can  be  checked  by  the  extension  of  the  stem  beyond  the  hand  wheel.  Valve 
positions  can  be  reproduced  by  counting  the  number  of  complete  wheel 
rotations  ("turns")  from  the  closed  position  to  the  normal  operating 
position.  This  is  most  effective  with  globe  valves  because  the  flow  is  near 
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liiUMr.  Gall*  vuIvl^s  upl*  poor  because'  after  {hey  iiw  about  I  ,>  open,  lurlhor 
opening  gives  little  additional  llow. 

The  position  of  ball  and  buttcrlly  valves  is  usually  indicated  by  the  lever 
position  or  a  mark  on  tlie  end  of  the  stem. 

Automatie  valves  with  sliding  stems  usually  have  iiulieator  scales  with  a 
pointer  on  the  ewposed  portion  of  the  stem. 


8 

Operating  Before  starting  a  lluid  ilow  .  the  pipe  system  must  be  inspected.  The  valves 

(Juries  in  the  system  are  set  to  proi  criy  direct  the  llow.  Drains  and  vents  are  closed 

to  prevent  loss  or  ha/.ard  from  spills. 

During  operation,  the  proper  flow  rates  must  be  maintained  by  observing 
meters  and  adjusting  valves.  The  source  vessel  levels  should  be  checked  to 
make  sure  of  an  adequate  supply  of  material.  The  pipe  system  should  be 
inspected  for  leakage,  excessive  vibration  or  unusual  r;Ounds. 

Gaskets  can  fail  without  warning.  Vibration  can  wear  or  break  pipe.  Noise 
if>  an  indication  of  abnormal  flow  conditions.  Sometimes  th<^  valve  element 
ecwnies  off  its  stem.  This  condiiion  can  be  recognized  as  the  handwbeel  turns 
easaly  and  no  change  in  flow  rate  occurs. 

Proper  shutdown  of  a  piping  system  can  save  much  time  and  trouble. 
Some  fluids  require  that  the  system  be  emptied.  The  usual  steps  are  to  drain 
or  flush  the  system  and  then  close  block  valves  to  keep  the  lines  empty. 


9 

Preventive  Leaky  gaskets  or  joints  should  be  promptly  repaired  by  either  tightening 

maintenance  or  replacement. 

.Pipe  vibration  or  unusual  noise  should  be  reported.  Flow  control  valves 
that  operate  completely  open  or  require  use  of  bypass  valves  should  also  be 
reported. 

A  frequent  problem  encountered  are  valves  that  fail  to  completely  shut 
off  flow.  Valves  should  not  be  forced  closed  but  only  tightened  moderately. 
Excessive  closing  force  will  twist  off  the  stem  or  ruin  the  valve  internals. 
These  conditions  mean  the  valve  needs  repair. 
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'Vhc  paLkiiie  ou  valves  shuuUI  he  iiizliieiieJ  eiuuigh  ic^  stop  leakage. 
Too  much  liizhteniniz  makes  the  valve  hard  ciperaie.  Valves  should  he 
repaekecl  when  two-lhirJs  (M  tlie  acljuslment  is  used. 

10 

A  piping  system  requires  little  kdirieation.  Many  uutoniatiL  control  valves 
havt:  stick  lubrication  of  the  stem,  (  oatiniz  the  threaded  stem  of  manually 
operated  valves  with  grease  eases  their  operation  and  prevents  cc^rrosion. 

11 

Many  materials  handled  in  piping  systems  are  hazardous.  Knowledge  of 
the  lluid  in  each  line  is  necessary  for  safe  operation. 

Leakage  of  lluids  can  spray  acids  or  hot  solutions.  Good  eye  and  hand 
protection  is  needed  when  operating  valves  as  the  stem  packing  may  leak. 
Valves  should  be  opened  and  closed  slowly  to  avoid  pressure  surges. 

Some  liquids,  such  as  ammonia,  create  high  pressures  when  trapped 
between  block  valves.  Never  close  such  materials  between  valves  without 
releasing  the  pressure. 

Cleaning  open  end  pipes  should  be  done  from  the  side  in  case  flow  comes 
out  the  pipe  end. 

Hoses  and  their  connections  are  a  source  of  danger.  Use  only  good  hose 
that  is  designed  for  the  intended  use. 

Never  disconnect  a  hose  that  is  under  pressure. 
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Chapter  II:  FILTERING  EQUIPMsrNT 


WHAT  TO  DO  WHAT  TO  SAY 


1 

Introduction  l^*iltnilion   involves  separating  solid   panicles   from   a   nuicl.    In  the 

broadest  sense,  the  Huid  may  i^o  a  liquid,  gas,  or  mixture  of  the 
two.  We  will  take  up  the  separation  of  solid  panicles  from  a  gas 
first. 


2 

There  is  a  great  variety  of  equipment  for  tise  treatment  of  process  dusts 
which  were  covered  in  chapter  4.  Wc  will  talk  about  equipment  here  Tor  the 
elimination  of  atmospheric  dust. 

Air  filters  are  employed  in  the  elimination  of  atmospheric  dust. 

Proces.s  dust  concentiations  may  run  quite  high,  wliile  atmospheric  dust 
concentrations  are  generally  below  five  grains  per  1,000  cubic  feet.  Such 
dust,  however,  can  do  a  great  deal  of  damage  and  has  a  nuisance  factor  unless 
it  is  removed. 


Write  Oft 
blackboard 
Viscous 
filters 


Air  filters  may  be  classified  in  three  groups:  viscous,  dry  or  automatic. 

Viscous  filters  are  so  called  because  the  filter  medium  is  coated  with  a 
viscous,  material  to  retain  the  dust.  These  units  are  usually  made  up  of  small 
cells  fitted  together  to  form  a  large  unit. 


Note  material 
of  construction 


The  filter  pad  may  consist  of  such  materials  as  glass  fibers,  animal  hair, 
wood  shavings,  corrugated  paper,  split  wire,  or  metal  screening.  The  cell  may 
be  removed,  cleaned,  reoiled,  and  then  placed  back  in  service. 
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Other  types  are  discarded  once  the  maximum  allowable  dust  load  has 
accumulated. 


4 

/)r\  n/icrs  \)yy  fflicrs  i\rc  somewhat  similar  in        lo  visc(nis  fillers,  except  tluit  the 

deplli  is  Lirejier.  Tl.e\  iienerall\-  are  sheets  of  eellulose  jnilp.  eoUoii.  I'elt.  oy 
spun  glass. 

Some  types,  such  as  those  made  of  lelt.  ean  be  eleaned  and  used  over. 
Most  of  the  time,  however,  tliey  are  replaced  with  new  filters. 


5 

Automatic  tlltei>^.  as  the  name  implies,  are  those  in  which  the  cleaninsz 
operation  is  essentially  continuous  and  automatic. 


Sketi'h  on 
blackhourd 


The  oil  bath  serves  to  rinse  out  the  dust  and  coat  the  screen  with  a  fresh 
film  ot^  oil. 


6 

Operating  The  matter  of  a  proper  schedule  for  servicing  air  filters  cannot  be  over 

clut  ies  emphasized. 

Tlie  pressure  drop  through  the  filter  increases  au  dust  accumulates.  Of 
course,  as  the  pressure  drop  increasej>,  the  air  flow  decreases  and  the 
cleanliness  of  the  air  suffers. 
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The  maximum  allowable  pressure  drop  would  bo  f:om  0.20  to  about  0.50 
in  water,  depending  on  the  type  of  filter  medium. 


7 

Questions  What  is  the  life  of  a  dry  filter  handling  average  city  air'?  (I  to  3  montlis) 

What  is  its  life  in  an  average  chemical  plant?  (2  lo  4  weeks) 

Why  would  you  want  to  use  iwi  air  filter  on  the  air  iii.      on  an  engine  or 
compressor?  (Would  give  clean  air  and  cut  down  the  wear  on  engine  parts) 


8 

Introduction  One  of  the  problems  that  we  have  in  operating  a  fertilizer  paint  is  the 

separating  of  solids  from  liquids.  When  the  amount  of  solid  is  relatively  small 
as  compared  to  the  liquid,  the  process  is  usually  called  filtration. 

Important  types  of  filters  are  sand  filters,  filter  presses,  leaf,  rotary,  and 
pan-type  filters. 


9 

Filter  aid  For  sludges  that  are  difficult  to  filter,  it  is  sometimes  possible  to  increase 

filtration  rate  by  adding  a  filter  aid.  This  is  a  solid  material,  finely  divided, 
but  consisting  of  hard  particles. 

Filter  aids  can  be  made  into  a  solution  and  used  to  coat  the  filter  medium 
or  mixed  with  the  material  to  be  filtered.  They  prevent  the  sludge  from 
becoming  so  entangled  in  the  filter  medium  that  the  resistance  to  fiow 
becomes  high. 

Diatomaceous  earth,  which  is  the  fossil  remains  of  sea  plants,  are  widely 
used  for  this  purpose. 


10 

Filter  press  The  traditional  method  of  filtration  is  the  filter  press.  In  this  method  a 

filter  cloth  is  placed  between  each  plate. 
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Tlie  material  is  recovered  by  opening  up  the  press  and  removing  the  cake 
from  the  filter  cloth. 

Filter  aids  may  be  used  to  coat  the  filter  cloths  or  can  be  mixed  with  the 
material  to  be  filtered. 


11 

An  improvement  over  the  filter  press  is  the  pressure  leaf  type  filter.  The 
standard  filter  press  of  this  type  in  most  process  industries  is  the  Sweetland 
Pressure  Filter.  It  consists  of  a  split  pressure  shell  with  a  hinged  bottom. 

Suspended  inside  is  a  series  of  circular  filter  leaves  which  drain  through 
individual  sight  glass  outlets. 

Assuming  that  the  cloth-covered  filter  leaves  are  in  place,  the  filter  aid 
solution  is  pumped  into  the  leaves.  When  the  leaves  are  coated,  without 
losing  pressure,  the  solution  to  be  filtered  is  pumped  to  the  filter. 


Pressure  leaf 
filters 


ERLC 


3G60 


Filtrate 
outlet 

j  Counterweights  Sight  glasses 
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'^'^'"^  When  the  filtrate  is  clear,  it  is  sent  to  the  product  lank.  If  one  oT  (lie 

^'^'^  leaves  does  not  clear  un.  it  must  have  a  hole  in  the  cloth,  and  it  is  shut  olT. 

Filtering  is  continued  until  the  pump  pressure  builds  up  and  the  How  rate 
of  the  clear  solutions  indicates  that  the  filter  needs  cleaning. 


12 

^^^^^^O'  The  oldest  and  most  popular  continuous  vacuum  filter  is  the  conventional 

rotary  dnim.  It  consists  essentially  of  a  cylindrical  drum  supported  in  an 
open  tank  in  such  a  manner  as  to  allow  rotation  of  the  drum. 


Direction  of  rotation 


The  lower  ponion  of  the  druin  i>  submerged  in  the  iiuilcrial  lo  be  fillLTcd. 


Tilting  pan 
filter 


Sketch  on 
blackboard 


Operating 
duties 


As  il  rotates  llirouuh  liic  st^lulion.  the  suction  on  the  sereen  causes  a  cake 
to  build  up. 

As  the  drum  rotates,  the  cuke  dries. 

A  doctor  blade  removes  the  cake  before  that  section  of  the  drum  is 
submerged  again. 


llie  majority  of  the  rotary  drum-type  filters  suffer  in  some  re>pect  when 
it  comes  to  washing  the  cake. 

The  horizontal  table  type  lllccr  gave  good  washing  put  poor  cake  removal. 
This  problem  was  solved  with  the  invention  of  the  tilting-nan  filter. 

Tliesc  niters  consist  of  pie-sliaped  pans  with  the  center  portion  connected 
to  a  vacuum  distributor.  As  the  unit  rotate  the  pans  are  consecutively 
loaded  with  slurry,  dewatered,  washed  and  rewashed,  until  they  are  llnally 
tilted  to  discharge  the  cake. 


TiUing-pan  filters  have  complete  wash  containment  and  good  cake 
discharge.  They  are  expensive,  however,  and  have  a  lot  of  mechanical  parts 
that  can  give  trouble. 


When  operating  a  filter,  watch  the  solution  going  through  the  filter.  It  is  a 
clue  as  to  how  the  filter  is  operating. 


13 
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U  it  is  dirty,  ii  mcLiiis  thai  a  porlion  of  the  tlitcr  i>  no\  opcruUivi  propcrU  . 
Locale  and  isolate  thai  portion  of  ihe  filter  if  possible. 

Watch  ihe  pressure  of  the  material  uoK.y  to  ilic  filter  and  llie  volume  of 
liquid  eoniing  from  the  Hlter. 

These  two  items  will  tell  you  when  the  filter  needs  eleaninsz. 

15 

Plate  and  frame  niters  and  leaf  filters  require  ver\-  little  niainienance. 

DetKMiding  on  the  material  of  construction,  if  they  are  going  to  be  out  of 
ser\'ice  any  length  of  time,  it  might  be  dcsivable  to  spray  the  plates  and 
frames  witli  a  preser\'ative  oil  to  keep  them  from  rusting. 

Filter  cloths  or  metal  screens  must  be  changed  when  enough  of  them 
develop  leaks  so  as  to  cut  down  seriously  on  the  output  of  the  filter. 

Rotating  filters  should  be  lubricated  according  to  the  manufacturer^ 
rei:ommendation. 


16 

Care  should  be  used  when  filtering  materials. 

If  the  materials  are  toxic,  proper  v\  itilaiion  and  respirator  equipment 
should  be  obtained  before  operating  the  filter. 

When  starting  to  clean  a  filter,  shut  off  feeds,  relieve  the  pressure,  and 
drain  before  opening  up  the  filter. 

Be  careful  that  you  are  not  splattered  with  liquids  when  the  filter  is 
opened  up  for  cleaning. 


17 

What  is  the  purpose  of  filter  aids?  (Tliey  mb  :.  it  possible  to  the 
filtration  rate.) 

What  is  the  advantage  of  a  plate  and  frame  filter?  (Simplicity, 
inexpensiveness,  flexibility,  and  ability  to  operate  as  either  a  cake  filter  or 
clarifying  filter.) 
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About  40'^  submergence  of  ihc  drum  in  a  r(>*ar\  drum  filter  is  ^landjrd. 
Why  is  it  not  more  than  this?  (That  is  about  the  maxinium  withtuit  re^vM-iinii 
t(^  trunnion  stunuu!  boxes.) 

18 

Slides  The  first  shde  shows  a  plate  and  frame  llher,  Hxplaui  details 

The  second  slide  shows  a  Sweetland  Filter.  How  d(X's  it  differ  from  the 
Plate  and  Frame  Filter.  (The  bottom  haif  swings  down  to  open  up  the  filter.) 

Tlie  third  slide  shows  a  rotary  drum  lllter. 

The  fourth  slide  shows  a  tiltinii-pan  filter.  What  are  its  advantages?  (Good 
washing  of  the  cake  and  good  cake  discharge.) 

What  arc  itr,  disadvantages?  (High  cost  and  complicated  makeup.) 
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(  hapKT  i ABSORPTION  AND  SPRAY  TOWER 


WHAT  TO  DO 


WHAT  TO  SAY 


Introductio}} 


1 

nic  Libsorption  of  eases  is  an  important  process  in  many  clioiniLal  plants. 
It  is  tlic  process  in  wiiicii  one  constituent  is  removed  or  absorbed  b\-  anotiier. 


In  some  processes  the  uas  is  treated  with  a  finely  divided  solid.  An 
exampl  vould  be  TVA^s  process  tor  removiny  sulfur  dioxide  from  steam 
plant  \vc..ic  gases  by  treating  with  finely  divided  limestone,  Wc  will  confine 
our  discussion  of  absoprtion  to  tiie  removal  of  the  constituent  with  a  liquid. 


Very 

important 


In  most  cases  the  rate  at  which  tiie  soluble  constituent  passes  into  the 
liquid  is  rather  slow.  For  this  reason  the  largest  possible  surface  must  be 
provided  for  ine  gas  to  come  into  contact  with  the  liquid. 


It  is  sometimes  necessary  to  free  a  liquid  from  dissolved  gases.  This 
process  is  called  stripping.  An  example  v/culd  be  the  removal  of  carbon 
dioxide  from  solution  in  water. 


The  function  of  absorption  ecjuipment  is  to  bring  the  gas  and  the  liquid 
into  direct  contact  so  that  the  absorption  c.  n  take  place.  In  most  cases, 
when  this  occurs,  there  will  be  a  rise  in  tempi^rature.  The  removal  of  the  heat 
evolved  is  an  important  part  of  tin-  nocess. 
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Skcfi  h  on 
hhukhoani 


arc  vcN^vK  in  which  tlic  Lias  is 
inlroduccJ  dircciK  inio  ihc 
li^)llid.  Muiv  llian  hkcly  {\w 
vlNsc!  \\\\\  he  equipped  \vii!i  .;n 
auilainr  in  (^rdor  \o  l^cI  surricicnt 
con Kiel  Ivlwccn  the  uas  and  the  Hquid 

SLilTic.  Ml  lime  niusi  be  allowed 
ilie  reaelinn  and  al^sorplion 
ix'iween  tiu'  liquid  and  the  iias. 

I  hc  agitated  vessel  can  he 
(Operated  for  hatch  or  eont'cuous 
operation.  In  a!mos<  all  eases, 
eoniinuoiis  operalion  is  preferred. 
It  can  also  operate  under  pressure 
or  at  atmospheric  pressure. 


Liquid  tn 


Gas  in 


Agitator 
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2.  Bubble-plate  towers.  They  consist  of  a  number  of  shallow  plates  or 
trays  over  each  of  which  the  liquid  Hows,  in  turn,  on  its  way  down  the 
tower. 

The  gas  enters  at  the  bottom  of  the  tower  and  is  made  to  How  through  a 
mimber  of  bubble  caps  on  each  plate.  These  caps  may  be  of  various  shapes. 
They  usually  tjke  the  form  of  inverted  cups,  and  their  edges  are  slotted  so 
that  the  gas  escapes  from  them  into  the  hquid  in  the  form  of  bubbles. 

The  absorption  of  a  gas.  is  accompanied  by  the  evolution  of  large 
(luantities  of  heat.  In  order  to  have  good  absorption  it  is  necessary  to  dispose 
of  this  h.eat.  Each  bubble  plate  may  have  a  cooling  coil  or  or  every  few 
plates  the  liquid  may  be  pumped  to  a  heat  exchanger  to  l)e  cooled  before 
returning  to  the  tower. 

The  bubble-plate  tower  can  operate  under  pressure  or  vacuum  as  well  as 
atmospberic  pressure. 


Ill 


Liquid 


Sketch  on 
blackboard 


Liquid 


out 
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3.  Spray  Towers.  A  spray  tower  consists  of  an  empty  shell  into  the  top  of 
which  the  liquid  is  sprayed  by  means  of  nozzles  of  various  kinds.  The 
droplets  formed  are  then  allowed  to  fal!  to  the  bottom  of  the  tower  through 
a  stream  of  gas  flowing  upward. 

Gas  out 


TcMiiHi  :ind  I'ormalion  ot"Nc;-\|  jnimoniuni  nilraiL*  .iiul  ^^uK  r  i  i  nh/^rs. 
Jnuli/crs  mjfSc  iVom  Ihc  spra\  i<)\\\'rarc  cjllcd  "prills/' 


Sketch  on 
blue  k  ho  an! 


Cor  'entrated 


Header 


Sprays 


To  drying  &  screening 

The  solutions  arc  concentrated  io  95 /r,  or  higlier,  and  sprayed  under 
pressure  from  the  top  of  the  tower  into  a  rising  stream  of  air,  Tlie  solution 
solidilles  in  the  form  of  small  spheres  or  ''prills''  which  fall  to  the  base  of  the 
tower.  They  are  then  dried,  screened,  coated,  and  shipped  in  hulk  or  as 
bai^ged  material. 
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4.  Packed  Towers.  A  packed  tower  consists  of  a  shell  Tilled  with  a  suitable 
material.  The  liquid  is  introduced  at  the  top  of  the  lower  and  Hows  down 
over  the  packing  to  the  bottom.  In  this  manner  a  large  surface  area  is  made 
available  for  the  gas  to  come  into  contact  w  Ah  the  liquid. 
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The  packed  tow     is  often  operated  under  pressure. 
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5.  Cooler-absorber  or  Falling-film  Absorber.  When  the  absorption  of  the 
gas  is  accompanied  by  the  evolution  of  large  quantities  of  heat,  an  important 
function  of  the  absorption  equipment  is  to  remove  this  heat. 

Tills  may  be  done  by  removing  the  liquid  from  the  tower  and  cooling  it 
with  an  external  cooler,  or  using  equipment  in  which  tlte  liquid  is  cooled 
within  the  unit,  as  in  the  falling-film  absorber. 

The  gas  passes  up  througli  I  'besand  is  absorbed  by  a  illm  of  liquid  falling 
down  the  inside  wall  of  the  tube.  The  cooling  medium  encases  the  tube  and 
absorbes  the  heat. 
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Tlic  falliniz-fiini  absorber  is  vory 
coiiip.i'^l.  w'lih  tho  loiiipcraturc  o\ 
ihc  acid  producoJ  \  jry  close  lo  ilu- 
tcnipcMturc  of  the  coobni!  \v  jtcr. 
Ono-p.iss  ^niviiy  How  clinniKiics  tli-.' 
oxpcMisc  c)l'  roL-ircuiatinii  pumps. 


t 


Gas  flow 


8 

When  opcraiing  abx^rplion  otiuipmont.  tlic  operator  coir.iiii!  on  a  shift 
needs  to  oblair  inrcTniiation  l>oin,  live  erew  on  diH\  as  to  operatini:  rates, 
sjHvial  eondilu  ns.  or  other  necessary  infonnaiiiMi. 

lie  should  n^ake  a  round  oT  tlie  etjuipnienl  under  his  care  as  -'^'MI  as 
possible  cheeking  pressures,  teniperu lures.  Hows,  levels,  and  eoneeniraiions. 

He  should  especially  cheek  the  output  material  from  his  area  to  see  that  it 
is  up  to  specifications.  He  should  keep  a  close  watch  of  ciiuipment  in  !iis 
area.  Quite  often  a  minor  correction  carK  will  prevent  a  major  one  later. 

Also,  if  a  product  starts  to  get  off  specifications,  a  minor  early  correction 
can  prevent  ending  up  with  material  that  has  to  be  reworked  or  possibly 
discarded. 

If  lliere  are  Hllcrs  in  the  system,  watch  for  pressure  drop  across  the  filter 
and  Clean  or  replace  filters  before  the  pressure  drop  becomes  excessive. 

The  skillful  operatoi"  does  not  let  conditions  get  out  of  hand.  If  the 
pressiTc,  temperature,  How,  or  lack  of  flow,  vibration,  or  even  the  sound  of 


115 


Good  .i^'^N'  Tp!:       v;\';-^th>:^  ^         1        '^I^Uir^v-J  I':.--  > 

coo!;:  :;    IViC  opcr.i\i>v  siiould  kcjp  '  ,  ,^  in        J      .1  shv '  .^i  J:.-vk  t  ^  iIm* 

Whcr,  tlic  CijiiipnuM::  is  cMi  ilij  Ino.  ilus  iv  .mi  .o  .IU-m  li^iu^  i*^  '-i-p.^-i 
arcjN  for  K'pjirs  lluil  arc  not  j^ccsviMv  ii     v^pciMiini:.  X  izi^.vl  v'^-^atjI  or 

never  lets  up  (Ml  liis  liousekccpini:.  A  ckvn  aiui  oi\]erl>  jr.vj  or^-  i  if  li  \  jt\ 
IicnI  ciuL'^  a>  to  tlu'  l\  pj  of  opera! or  in  cliarLic  ot  llut  jiej. 
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When  operalintz  a  spray  lower,  the  operates'  niusl  keep  a  elo-e  waieli  on 
the  eoneeniralion  and  leniperalure  of  tlie  licjuid  lieini:  spra\ed  in  Hie  lower. 
This,  of  eoiirse.  means  waleiiiiii!  the  neuiraU/er  and  evaporaiion  and 
eoneeniratioii  systems. 

He  should  keep  a  elose  eheek  on  tlie  sprays  lor  proper  operation.  11  tlie\ 
are  partly  slopped  up.  good  dr\  ini:  will  not  be  obtained  in  tlie  to\s  er.  Tliis,  in 
turn,  will  give  a  produet  tiiat  will  eake. 

It  is  also  important  Miat  the  tlow  of  air  up  tlirougli  the  l(n\er  h\ 
ir.aintained.  When  this  is  done,  tlrm  ''prills**  will  !ie  fcMined  tl)  it  ear.  be 
riMnoved  and  dried  without  the  produet  breaking  down  to  fines. 

The  good  operator,  after  obtaining  inforniation  from  tiie  operator  that  he 
relieves,  makes  a  tour  of  his  area  to  see  tliat  eonditions  are  satisfaetory.  He 
learns  from  (^xperi  t  what  to  eheek  and  what  lie  ean  pa^-  by.  if 

something  is  not  in         he  takes  steps  to  eorreet  it  and  ^lot  let  it  go. 

He  should  never  let  leaks  in  steaivi,  air.  water,  or  proeess  lines  go 
unrepaired.  Such  leaks,  if  allowed  to  continue  indefinitely,  will  cost  many 
times  what  it  will  take  to  repair  them. 

The  operator  should  keep  his  operating  ap.'a  elean  and  orderly.  A  little 
housekeeping  eftbrt  eaeh  day  will  usually  he  sufficient  to  maintain  a  clean 
area. 


Opcruiiii}^  duties  - 
spray  tower 
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Prcvcnfirc 
fnaintcnancv 
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(j(H)tl  pivvLMiliw  iiu;iiilLMKnK\'  cU^pciuls  :i  \o\  on  lkxhI  iiispLVticnis. 

Take  advLuilaec  of  down  time  to  nuikc  repairs.  This  ccuiKl  save  you  a 
sliuldowri  for  rjpairs  later. 


Some  reactions  are  very  c(M-rosive.  Wateli  these  arej>  and  rephiee  or  repair 
as  often  as  neeessary. 

Do  no{  iiesitate  to  eail  for  help  if  some  .speeial  techni(]ue  is  neeessary.  sueh. 
as  special  instruments,  in  order  to  determine  what  might  be  wrong  with  a 
pieee  of  c(]Uipmcnt. 
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UfhUcotiou  One  of  the  most  important  duties  tiiat  the  operator  has  is  the  hihrication 

of  the  ecjuipment  in  liis  area.  If  not  watched  carefully  tlicre  is  tiie  tendency 
to  assume  tliat  the  other  shift  is  doing  the  hihrication,  and,  as  a  result,  no 
one  does  it. 

Regardless  of  who  is  a.^signed  the  lubricating  duties,  the  operator  should 
make  sure  that  the  equipnient  has  proper  lubrication  during  his  shift. 

He  should  check  oil  levels,  oil  pressure,  and  oil  temperatures,  and  bearing 
temperatures  during  his  shift. 


He  should  pay  close  attention  to  the  sound  of  the  equipment  operating. 
Sometimes  this  will  give  evidence  of  poor  lubrication. 
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Safety  The  thought  of  safety  should  ever  be  present  in  the  operator's  mind. 

Never  take  shortcuts  thar  might  endanger  you  or  one  of  your  fellow 
employees. 

The  fertilizer  plant  operator  must  always   remember  that  fires  and 
explosions  happen  every  day,  and  this  can  happen  to  him. 

He  must  keep  in  mind  that  he  is  working  with  chemicals  which  are  toxic, 
will  explode,  and  will  injure  him  should  they  come  in  contact  with  his  body. 

He  must  remember  that  when  repairs  are  being  made  quite  often  the 
safety  of  the  repair  crews  is  in  his  hands. 

ERIC  30>:r3 


It  is  up  to  iIk'  opcrali^r  to  soc  lluil  ^a^LM^■  J^'vi^cs  arc  workinii  propcrK'  in 
his  area  h\  followini!  insiriuiit)ns  in  chockiiiii  iIkmii.  \W  sIkhiUI  InlUnx-  salVt\- 
rctiulalions  prescribed  for  his  area  anj  slv  thai  others  who  eonie  into  his  area 
do  the  same. 
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Qucsfions  What  is  absorption?  (It  is  the  process  in  which  one  constitucPi  is  removed 

by  another,) 

Is  stripping  the  opposite  of  absorption?  (Yes) 

What  is  the  runction  of  the  absorption  equipment?  (To  bring  the  gas  and 
the  hquid  into  direet  contact) 

Generahy,  what  happens  to  the  tcmp^M*ature  when  absorption  takes  phice? 
(It  rises) 

When  absorption  lakes  phice  in  a  vessel  being  agitated,  the  temperature 
rises.  True  or  false?  (True) 

Is  the  pressure  drop  through  a  bubble-plate  tower  higher  than  through  a 
packed  tower?  (Yes) 

Why?  (Because  the  gas  has  to  force  its  way  from  under  each  cap  through 
the  pool  of  liquid  on  each  tray) 

What  is  the  main  purpose  of  the  spray  tower  in  the  fertilizer  plants?  (For 
the  formation  of  solid  fertilizer  particles  called  ''prills") 

If  the  liquid  rate  for  circuhiting  through  an  absorption  tower  were  low, 
would  you  use  a  packed  tower  or  bubble-plate  tower?  (Bubblc-plate  tower) 

Why?  (Because  a  low  liquid  rate  probably  would  not  wet  the  packing  in  a 
packed  tower) 


Show  slides 
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The  first  slide  shows  a  packed  tower  constructed  of  brick. 


Point  out  main 
features  of 
each  tower 


The  second  slide  shows  a  bubble-plate  tower  on  a  pressure  nitric  acid  unit. 


The  third  slide  shows  a  spray  tower. 
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The  fourth  slide  shows  a  falling- film  type  of  absorber. 
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Clniptor  i;^:  AGITATION  AND  ITS  IMPORTANCE 


WHAT  TO  SAY 


1 

Aizitutors  Lire  used  in  tlic  process  iiulustries  to  produce  irregukir 
disturbanees  or  turbulent  motion  within  u  lluid.  AuitLitors  find  widespread 
use  as  a  means  of  promoting  operations  such  as: 


2 

Wet-process  phosphoric  acid  may  be  produced  from  pliosphato  rock  and 
sulfuric  acid.  The  almost  complete  extraction  of  P2O5  from  the  rock  would 
be  impossible  without  adequate  agitation. 

In  the  reactors,  agitation  keeps  the  slurry  essentially  homogeneous,  Tlie 
sulfate  concentration  is  kept  low  so  that  complete  reaction  will  occur.  With 
low  sulfate  concentrations  the  acid  will  react  with  the  rock,  produce 
phosphoric  acid  and  gypsum,  and  the  two  products  go  into  the  liquid  phase. 

Without  agitation  there  would  be  areas  in  the  reactor  where  the  sulfate 
concentration  would  be  zero.  Others  areas  in  the  reactor  would  contain 
extremely  high  sulfate  concentrations.  Of  course  if  the  metered  rates  of  rock 
and  sulfuric  acid  are  correct,  the  average  sulfate  concentration  in  the  vessel 
will  be  what  is  desired. 

The  results  of  such  an  operation  would  be  highly  undesirable.  In  the  areas 
in  the  reactor  containing  the  high  sulfate  concentrations,  virtually  no 
extraction  would  occur.  The  reaction  is  so  rapid  that  the  gypsum  formed 
coats  the  rock  particles.  Once  the  particles  arc  coated  with  the  insoluble 
gypsum,  no  further  reaction  occurs.  Therefore,  this  unextracted  rock  is  lost 
with  the  byproduct  gypsum. 

Another  adverse  effect  of  the  high  sulfate  concentration  concerns  the 
crystal  size  of  the  gypsum.  High  sulfate  concentrations  tend  to  produce  an 
excessive  number  of  small  crystals  instead  of  a  small  number  of  large 
crystals.  The  small  crystals  are  difficult  to  filter  and  wash  because  they  can 
hang  in  the  filter  cloth  openings  and  blind  the  cloth. 


1 .  Extraction 


4.  Heat  transfer 


2.  Mixing 

3.  Absorption 


5.  Chemical  reactions 
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Skcfch  on 
blue  kh(Hird 


To  ovcrconK'  liicso  dilTicullios 
auilators  aa*  LMiiplovL'tl.  Most  coirinionly 
usL\i  arc  i1k»  turbine  agiiaiors.  In 
llK'  simpk'st  forin,  iIil*  lurbinLvagilalor 
L'onsisis  of  a  shaft  with  straiglit 
blades  welded  to  the  siial't.  The  shaft 
may  be  rotated  at  high  or  low  speed. 
The  speed  depends  on  the  nature  of 
the  material  being  mixed  and  on  the  ■ 
shape  and  size  of  the  vessel. 


A  turbine  agitator  in  a  tank 
would  produee  a  pattern  in  the  lank 
as  shown  in  the  skeleh: 


FLOW  PATTERNS  WITH  AN  UNBAFFLED 
TURBINE  IMPELLER 


Sketch  on 
hlackhoard 


A<  the  tank  wall  the  lluid  moves  in  a  eireular  motion.  To  provide 
additional  agitation  baflles  are  fixed  to  the  lank  wall  produeing  patterns  as 
below: 


Baffles 


tt 


SIDE  VJEW 


BOTTOM  VIEW 


FLUID  FLOW  PATTERN  FOR  TURBINES  WITH  BAFFLES 


Agitation  in 
mixing  process 


Sketch  on 
blacklooanl 


^    1  "^n 
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The  mixing  of  liquids  with  solids,  solids  with  solids,  or  gases  with  liquids 
would  be  most  difficult  without  agitation. 


The  mixing  of  solids  requires  agitation  of 
the  various  solids.  Mixing  may  be  accomplished  in  a 
vessel  with  paddles  or  in  a  pug  mill.  Solids  may 
be  mixed  by  passing  the  material  through  a  blending 
tower.  The  agitation  of  the  solids  is  caused 
by  their  flow  together  across  and  around  baffles 
in  the  tower. 


Feed 


Skcfch  oil 
hlackhoard 


Skcfch  on 
hlackhoard 


bprav 
Liquid  level 


For  mixiniz  two  liquids,  a 
pump  mieht  provick^  the  dcsircj 
dcizrcc  of  aizitalion. 


Pump 


PUMP  AGITATION 

For  liquid  of  low  viscosity,  a  scries  of  ^)0°  hcnds  in  the  pipe  line  arc 
sometimes  sulTieicnt. 


Liquids 


PIPE  AGITATION 


For  mixing  gases  and  liquids,  pumps,  turbine  agitators,  and  propeller 
agitators  are  sometimes  used. 


Agitation  in  A  good  example  of  absorption  in  fertilizer  plants  is  in  removing  fertilizer 

absorption  dust  from  air  streams.  For  this  operation,  wet  scrubbers  are  often  used.  The 

process'cs  dust-laden  air  stream  is  blown  through  a  wet  scrubber.  In  the  scrubber  tlie 

dust  is  dissolved  in  the  solution  as  the  air  is  blown  through  the  solution. 


Tlie  air  bubbling  through  the  solution  provides  agitation  to  increase  the 
rate  at  which  the  fertilizer  dust  is  dissolved.  Without  agitation,  the  fertilizer 
dust  would  dissolve  very  slowly  leaving  the  dust  in  suspension.  Tlie 
suspended  matter  would  have  a  tendency  to  settle  out  and  plug  up  the 
scrubber. 
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Gas  out 


Skcfc  h  on 
blue  kfnmnl 


or  course,  in  wet  scrubbers.  so:.iie  of  the  agitation  necessary  is  proviJccI  bv 
recirculating  the  scrubber  solution  through  pumps. 

In  many  cases  absorption  is  also  accompanied  by  chemical  reaction  as  in 
the  production  oT  nitric  acid.  Tlie  oxides  of  nitrogen  produced  in  the 
converter  are  absorbed  in  packed  towers  or  bubble  cap  towers.  As  tlic 
nitrogen  oxides  arc  absorbed,  they  react  with  the  water  present  to  form 
nitric  acid.  The  unabsorbed  gases  passing  through  the  hquid  provide  agitation 
of  the  liquid  producing  a  homogeneous  liquid  on  the  tray. 


Agitation  in 
heat  transfer 


Without  agitation  the  transfer  of  heat  would  be  seriously  affected.  By 
placing  a  steam  coil  in  a  tank  of  solution  very  little  heat  is  transferred  froni 
the  coil  to  the  solution.  The  liquid  next  to  the  coil  is  heated  to  the 
approximate  coil  temperature.  As  the  liquid  approaches  the  coil 
tempcratMre,  heat  transfer  decreases  as  there  is  no  longer  any  driving  force. 
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Coil  in  tank 
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If,  however,  there  is  some  means  of  replacing  the  hot  liquid  next  to  the 
coil  with  cold  liquid,  there  then  will  be  a  driving  force  for  the  transfer  of 
more  heat.  This  is  the  purpose  of  using  an  agitator.  The  agitator  continually 
replaces  the  heated  liquid  next  to  the  coil  with  c  ooler  liquid  so  that  heat  will 
be  transferred. 
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In  iIk'  L'asc  of  an  open  l:ink.  auil:ili(Mi  nia\'  Ix*  pnniJcJ  in  .1  luri^inc 
pro]X'llcr.  air  lance,  or  L'irculaiitMi  with  a  pump. 


For  viK'll  ami  lube  cXLliantiers.  the  aiiilalion  is  provided  b>  punipini:  llie 
lii]uids  llirouuh  the  eXLliansier  at  adeijuale  VL'loeilies.  Parlieles  in  liciuids 
llowiniz  al  low  veloLilies  IlmuI  to  How  in  straitilit  lines  parallel  to  eacli  other 
and  to  tile  pipe  wall.  This  is  called  Laminar  Flow,  lliere  is  uo  verlieal  or 
horizontal  mixinii  of  the  li(]uid  in  IIk'  pip<^'. 

ir  heat  transfer  is  a^empted.  with  this  type  How,  only  the  licjuid  adjaeent 
to  the  lube  wall  is  he:i^*d.  Hsseniially  the  same  conditions  exist  here  as  in  the 
healiniz  coil  immersed  in  the  lank  without  aizilation. 

By  raising  the  liquid  How  rate  in  the  tube  above  a  certain  minimum,  the 
nature  of  the  llow^  is  completely  changed.  No  longer  do  the  licjuid  particles 
travel  in  straight  lines  parallel  to  the  tube  wall.  Particles  now  travel  in 
nuulorn  directions  in  the  tube  and  the  total  contents  of  the  tube  are 
completely  mixed.  The  hot  layer  next  to  the  tube  wall  is  continually  being 
replaced  with  a  cooler  layer, 

SulTicient  agitation  for  efficient  heat  transfer  then  is  "provided  by  using  a 
pump  of  adequate  sizt:  to  stay  above  the  desired  minimum  velocity.  When 
above  this  minimum  rate,  the  flow  is  called  ''viscous"  How. 

Gas  -  liquid  When  transferring  heat  from  a  gas  stream  directly  to  a  liquid  stream,  the 

gas  may  be  bubbled  through  the  liquid.  The  agitation  necessary  for  good 
heat  transfer  is  provided  by  bubbling  the  gas  from  a  distributor,  such  as  a 
drilled  pipe.  In  general,  the  smaller  the  bubbles  produced  the  better  the  heat 
transfer.  This  is  because  many  small  bubbles  have  much  more  surface  area 
than  a  few  larger  bubbles.  Heat  transfer  is  dependent  on  the  area  of  contact. 


Shell  and  ruhc 
c\c  hanger 
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Agitation  in  Chemical  reactions  in  liquid  or  solid  phases  depend  on  agitation.  To  react, 

chemical  two  materials  must  be  brought  into  contact  with  each  other.  Nitric  acid 

reactors  cannot  react  with  phosphate  rock  until  the  two  are  brought  together.  If 

phosphate  rock  is  placed  in  a  beaker  and  nitric  acid  is  poured  into  the  beaker 
only  the  acid  in  direct  contact  with  the  rock  will  react.  The  reaction 
products  will  then  remain  in  the  vicinity  of  the  rock  to  prevent  further 
contact  between  acid  and  rock.  If,  however,  the  contents  of  the  beaker  are 
stirred  the  reaction  products  are  continually  washed  away  so  that  the  rock 
and  acid  can  again  get  together. 
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OrAy  some  lypc>  o\  liiz'wuior^  Uii\c  Iv^'n  nuMiiioncJ  in  C(MiiK\'lion  with  iju- 
vuricHN  <ipcnili<Mis  disc iNs^'el.  Main  oiIilM'  l\  iu's  aw  a\ailahiL':  •^onK'  ar.-  li^t-jd 
Ivlow. 
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Horseshoe  Tho  liorsL'sliOL*  m'wex  is  Used  in  "'kL'tllcs*'  usualU'  for  1kmv\  duly  sucli  as 

u^ifatoi'  '    iifLMSc  mixing,  cake  dough,  etc.  Tlic  a^iitator  clL-mcnt  C(inlorms  Xo  the 

container  wall  and  keeps  the  wall  scraped  clean. 


Sketch  on 
hid  ck  hoard 


HORSESHOE 


Gate  agitator  The  gate  type  agitator  consists  of  a  shaft  with  what  looks  like  a  gate 

attached.  This  type  agitator  is  generally  revolved  slowly  and  may  be  used  Tor 
mild  agitation  such  as  keeping  solids  in  suspension. 


Sketeh  on 
blackboard 


Drive 


Housing 


Shaft 


Gate 
agitator 


GATE 


Pan  mixer  Pan  mixers  consist  of  a  rotating  pan  and  rotating  plows.  The  plows 

continually  turn  the  solids  over  and  mix  them.  !t  is  good  for  mixing  dry 
powders  or  granular  solids, 
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Dry  solids 


Skeic  h  on 
hiackhoani 
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Turbine  and  Of  the  various  aiiitators  mcnticmeJ  the  most  Loniinoiily  fouiul  ones  :nv 

propeller  the  propeller  or  turbine  aiiitators. 

agitators 

The   turbine  adtators  may   have   blades  which   are  straidit.  angled, 
backswept  or  shrouded. 


Sketch  on 
blackboard 


PROPELLER 


Due  to  its  sinipHcity  and  ease  of  construction,  the  straight-bladed  turbine 
is  the  most  common. 

o  3C80 
ERIC 
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.\:^ii-ir'^f'  Aiiitalt^rs  may  be  proMdod  vvitl:  .in^pmcKTs      d.uninnv  ih.- .  i'*>i>K  iu\ 

f>pcruiinn  o\  the  inalL-rial  hcinc  niixcj  In  ol^sjniui:  llic  !v\ui  iMi  tlie  Ji!ii,itor  iiioior.  <uk' 

lMii  soiiicliniL's  tell  if  llio  IlV^I  in  ihc  vessel  is  aho\e  or  W'\o\\  ai:iUii<H\  IT 
tlic  inipelUT  should  ^-onu.'  loose  from  ilk*  sluii'i        nunor  lojdiiii:  will  didp. 

ll  ;iic  MaJos  bk.\-oiiK»  hLiil.  excessive  vibmiitMi  iiux  uMuso  dar.Kii^e  h>  the 
nuUor  and  speL'J  redueer. 

When  Usino  -j  sparuer  \ov  adtalion  obserxaiiee  ol'  pressure  ejiaiiiie  in  Ihe 
sparirer  will  lell  you  when  one  sparser  is  slopped  up. 

For  niovable  propeller-type  airitators  the  agitator  can  be  nuned  within  the 
vessel  lor  best  niixinti. 

An  agitator  motor  should  be  kept  elean  to  prevent  overheating. 

Agitator  shafts  and  blades  should  be  freciuently  eheekej  \ov  ho\\\  erosion 
and  eorrosion. 

Liuups  or  buildup  on  the  agitator  ean  eause  unbalanee.  seriously  daniagirm 
e(]Uipment. 

Starting  an  agitator  in  an  over-HlleJ  tank  ean  eause  spillage. 

Starting  an  agitator  in  a  eake  of  solids  ean  break  the  agitator  or  burn  up 
the  motor. 

Changes  in  proeess  eonditions  ean  indieate  a  loss  of  agitation.  When  using 
a  pump  for  agitation,  stoppage  in  the  line  will  lower  the  degree  of  agitation. 
Loss  of  agitation  when  using  a  sparger  may  indieate  eorrosion  of  the  sparger 
holes. 

When  pumping  from  an  agitated  tank  containing  solids,  stoppage  in  the 
pump  suetion  line  may  indicate  loss  of  agitation  in  the  tank. 

When  using  temporary  spargers,  it  may  be  best  to  remove  them  from  a 
vessel  before  cutting  them  off  to  avoid  plugging. 

Buildup  on  pan  mixers  may  indicate  the  scraper  blades  need  replacing, 
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ul^jiv  lhc!\'  !^  .1 
^^l>J'»pi!^l:  il  up. 

10 

"I  ho  oquipnu*nl  sIkv.iU]  he  kopi  wcW  iubri.\ik'd.  Oil  lo\^'N  in  Np^'.\i  iwliu'or- 
nIuhiKI  b^'  mainiainoJ. 

If  nu'L luiniL.il  sc.iN  vik*  u^cd  on  prcNMirc  WnscK  \hc\  NhnjUl  Ix'  .uikUi;jK']\ 
lubriLatcJ. 

dioLkiniz  iIk*  juilalor  impellers  ftir  liiihliuNs  ou  \Uc  sluli  Cvin  prevent 
serious  Januiiie  lo  the  etjuipnieiil . 

\ois\-  beariiitis  on  motors  or  speed  reJueers  iiulievite  vi  need  lor  repair  to 
prevent  ecjuipment  daniaiie. 

11 

Prior  to  enterinu  a  vessel  with  an  agitator,  the  agitator  switeh  should  be 
pulled  and  a  hold  tag  placed  on  the  switeh. 

Avoid  wearing  loose  eioihin.g  near  an  agitator  shal't  that  is  nuning.  Shaft 
keys  can  rip  off  clothing  or  cause  serious  accidents. 

In  open  tanks,  care  should  be  taken  to  avoid  splashing  when  the  tvink  level 
is  being  raised  or  lowered.  Inipcllers  near  tin*  licjuid  surface  can  CvJlise  serious 
splashing. 

Never  rod  into  a  tank  with  a  moving  agitator. 

Watch  for  buildup  of  solids  on  tank  walls.  Solids  may  completely  Hll  the 
space  between  bafllcs.  This  will  lower  the  degree  of  mixing  in  the  tank.  It 
may  be  necessary  to  dig  out  the  solids. 

Steam  or  air  spargers  in  tanks  with  agitators  can  hang  in  the  blades  if 
moved  about.  Temporary  sparges  should  be  fixed  in  the  tank. 


eiUer  liie  lops  o\  UiViks  \:a\^  l^i.'jJ-v 

^-iivlit^.  ' »!'  !\ijk:nu  ni.il.';--..!        :n  l!:.' 
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In  heat  transfer  operations,  why  is  agitation  necessary?  (To  replace  the 
liot  layer  of  material  next  to  the  coil  with  cooler  material) 


In  roaLliiii:  chcnii^'jN  win  is  it  bcNl  lo  .iiiiiato  llic  niixUirc  '  <  Iri^T^MN*.'  Ih^ 

Why  Nlioulj  agiluior  nunnrs  Iv  kept  cl^'an?  {Pr^'xcnt  owriiojluii: ) 

\i\  )  Sliafi  i^rokcn.  {2)  liiip^'llcr  Ukkc  on  shall.  (3)  Sp^vnl  a'diu\^r  daniaiicJ. 
(4  )  1  ank  level  below  impeller.  (  5  )  Ampineter  baJ  ! 

If  aiiilJlor  Jinpnieter  tlLieiuates  wiUlK,  wh.ji  eouUl  lln>  iiulieale*  |(li 
Motor  damages.  (2)  Speed  redueer  daiiiaiied.  {?>)  Buildup  on  shall  (^r  impeller 
eausing  inibalanee.  (4)  Bent  shaft  or  blades.  (5)  Buildup  in  tank  beiniislruek 
by  aiiitator] 

What  are  the  most  eommon  tv  pes  of  aiiitat'irs?  d  urbines  and  propellers) 

In  baflled  tanks,  why  should  solids  between  the  banies  be  rennnvd? 
(Better  adtatioii ) 

A  pressure  drop  in  a  gas  sparger  may  indieate  what  eonditions? 
(l:nlar*jenient  of  the  outlet  holes  duo  to  eorrosion) 

A  pressure  inerease  in  a  gas  sparger  may  indieate  what  eondilion'/ 
(Plugging  of  the  sparger  holes) 

13 

This  slide  shows  a  turbine  agitator  used  in  produetion  of  ammonium 
polyphosphate. 

Tliis  shows  a  pumping  arrangement  used  to  agitate  solution  in  a  storage 
tank. 

Tliis  is  a  lighting  mixer.  It  is  a  small  portable  agitator  used  for  many 
mixing  jobs. 


C'lKiptLM-  14;  OVERHEAD  CRANES 


WHAT  TO  DO  WHAT  TO  SAY 


1 

Introduction  OvciTcacI  cranes  arc  used  to  lift  and  move  solid  materials,  suiij^lics,  and 

equipment  from  one  location  to  another. 

Their  most  lYequent  use  in  fertilizer  plants  are  the  uidoading  of  raw 
materials  to  process,  the  moving  or  loading  of  solid  intermediates  and  solid 
by-products  in  the  process,  and  the  moving  or  loading  of  solid  fertilizers  for 
storage  or  shipment.  In  each  of  these  instances  a  clamshell  bucket  is  used  on 
the  overhead  crane  to  perform  the  job  required. 

Cranes  are  also  frequently  used  to  move  equipment  to  allow  repairs  to  be 
made  and  to  move  supplies  to  the  point  of  use.  Usually  the  clamshell  bucket 
is  replaced  by  a  hook  for  these  jobs.  In  a  few  instances  magnets  are  used 
instead  of  hooks. 

2 

Overhead  cranes  arc  classified  in  numerous  ways  and  are  of  several  types. 
One  way  is  by  use—continuous,  intermittent,  or  occasional. 

Another  is  whether  they  are  stationary  or  traveling.  If  traveling,  they  may 
have  stationary  or  traversing  lifting  mechanisms. 

Still  another  way  to  classify  is  by  their  speed  of  travel  or  by  their 
ruggedness  of  construction.  Probably  the  most  common  classification  is  by 
lifting  capacity  and  span. 


3 

They  come  in  many  sizes  and  perform  many  functions,  but  most  are  made 
of  the  same  basic  components: 
List  on  I  -  Rails  to  support  the  crane  and  usually  to  allow  movement. 

blackboard  2.  A  power  supply  to  the  moving  crane. 

3.  A  crane  bridge  to  span  the  area  to  be  serviced  and  to  sui^port  the  lifting 
mechanism. 

4-  Controls  to  allow  operation  of  the  crane. 

5.  Devices  to  move  the  crane  and  to  hoist  the  load. 
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Rails 


Rails  similar  to  railroad  rails  art  proviii^^'d  ou  opposilL' sides  nf !  lie  area  lo 
Ix^  served  to  allow  movement  of  the  eraiie.  These  rails  nmsi  have  surrieieiil 
support  to  hold  up  the  eraiie  and  its  lo^^l  ami  me  low  oas\- 

movement  of  the  eranc. 


The  travel  of  the  erane  is  paralk'l  to  th^^  rails  ^nu,  ,  -  ^,  .  iull  length  of  the 
rails.  Thus,  placement  of  the  rails  d<^Herniines  the  area  to  be  servieecL 


Power 
supply 


Sketch  on 
blackboard 


Supplying  electric  power  to  the  erane  in  manV  cases  is  owe  of  the  dilTieult 
problems  of  crane  design  and  one  of  the  most  Irecjiicnt  sources  of  needed 
maintenance. 

This  i:;  a  problem  because  many  cranes  move  over  large  area  at  a  rajMd 
rate.  Power  is  normally  supplied  in  one  of  two  ways. 

hi  one  method,  stationary  rails  ^^v  cabW^  extended  the  lull  length  of  the 
crane  travel,  are  energized  with  electricity  (a  'Miot'^  rail). 

Contactors  are  then  mounted  on  the  traveling  part  of  the  erane.  As  the 
crane  moves  these  contactors  slide  or  I'oll  along  the  hot  rail  and  the 
electricity  Hows  through  the  contactors  to  electric  wiring  on  the  moving  part 
of  the  crane. 


Bracket 


Insulator 


Energized  cable 


ROLLlMG  COMTACTOR 


Bracket 


Insulator 


Energized  rail 


SLIDING  COMTACTOR 


130 


The  sl^coihI  nKMhod  is  :i  long  supply  cable  allaLhed  to  Ihe  iiuniiig  jxiri  o\' 
ihc  crane  to  supply  [Tower. 

Atlachiiicnls  lo  take  up  or  let  out  loops  of  this  supjMy  cabli' as  the  crane 
moves  keep  the  long  cable  Woni  hanging  free  and  becoming  a  nuisance  and 
source  of  danger. 


Sketch  on 
black  hoard 


6 

A  similar  problem  exists  in  transferring  power  to  the  hoisting  mechanism 
when  this  mechanism  also  travels. 

In  many  eases  movement  of  the  hoisting  mechanism  is  perpendicular  to 
the  movement  of  the  crane.  The  same  two  methods  are  used  to  transfer 
power  to  the  hoist  mechanism  as  are  used  to  supply  the  crane  with  power. 
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Wheels  are  attached  to  the  bridge  to  allow  it  to  roll  on  the  crane  rails. 
These  wheels  are  similar  to  the  wheels  on  railroad  cars. 
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The  wheels  cun  be  slmighl  or  tapered:  luperecl  wheels  luive  the  luKantaiie 
of  keeping  the  erane  bridge  sciuared  with  the  rails. 

8 

Frequenlly  there  are  rails  on  the  erane  bridge  to  allow  the  lil'ting 
mechanism  to  traverse  back  and  Ibrth  acro^  the  bridge.  This  movement  gives 
much  more  complete  coverage  of  the  ;r  "  seiviced. 

9 

Controls  Controls  arc  for  all  movements  of  the  crane  and  Tor  the  lifting  and 

lowering  of  the  load. 

Normal  control  is  maintained  by  regulating  the  speed  of  the  motors 
driving  the  crane  and  of  the  motors  lifting  the  load,  Mowever,  brakes  are 
provided  on  both  sy.stcms  to  give  more  complete  control  when  it  is  necessary 
to  use  them. 


10 

Frequently  an'  enclosure  (cab)  for  the  operator  and  his  controls  is 
provided  on  the  crane  bridge.  In  this  case,  the  operator  moves  with  the 
crane. 

These  cabs  can  be  heated  and  air  conditioned  to  make  them  quite 
comfortable  even  in  difficult  working  conditions.  Of  course,  this  also  serves 
the  purpose  of  protecting  the  operator  from  fumes  and  dust. 

Sometimes  radio  communication  is  provided  in  the  cab  so  that  the 
operator  can  receive  and  give  instructions. 


11 

Crane  Separate  motors  are  used  for  crane  movement  and  for  lifting  the  load.  The 

movement  crane  movement  is  provided  by  a  drive  shaft  that  connects  a  motor  to  some 

of  the  wheels  (drive  wheels),  usually  through  a  chain  of  gears  in  a  speed 
reducer. 

Tlie  shafts  or  axles  through  the  drive  wheels  are  more  likely  to  break  and 
cause  a  maintenance  problem  than  the  shafts  or  axles  in  the  idler  wheels  that 
support  the  rest  of  the  bridge. 
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WIilmi  the  hoisting  mechanism  h:is  traverse  motion,  a  separate  nnMor 
provides  power  in  an  arrangement  similar  to  the  one  just  describe  J  for 
movement  of  the  erane. 


12 

The  load-lifting  motors  supply  power  to  rotate  drums  that  have  steel 
cables  attached.  Ihese  cables  wind  ar(Mind  the  rotating  diums  to  raise  or  to 
lower  the  load. 

Usually  there  are  two  drums  and  the  cable  will  be  fully  wound  on  one 
drum  when  the  load  is  in  the  up  position.  The  reverse  is  true  and  the  cable 
will  be  wound  around  the  other  drum  when  in  the  down  position. 

Normal  drum  design  is  to  have  a  maximum  of  one  layer  of  cable  on  a  fully 
wound  drum. 

13 

Sketch  on  Clamsheel  buckets  are  the  most 

hlackboanl  frequently  used  load-lifting  device 

in  fortilizcr  plants. 

<.'able  arrangements  allow 
the  operator  to  open  and  close 
tliese  buckets  to  allow  picking 
up  or  discharging  the  load. 

Scoop 


CLAMSHELL  BUCKET 

Hooks,  slings,  magnets,  and  other  devices  are  used  less  frequently  than 
clamshells  in  fertilizer  plants. 


14 

The  measure  of  a  good  overhead  crane  operator  is  the  amount  of  material 
he  can  move  safely  without  damaging  his  equipment. 
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A  chaniLlcrislic  of  :i  l.)ou  (ipcraU^r  is  :i  siiunnh  unifcirni  iinnciiiciil  of  the 
crane  wliilc  doing  the  Job.  JltRs  :iiu1  jolls  :incl  excessive  use  of  ihe  brakes  are 
inclieaiions  oTan  inexpei    need  oi'  a  bad  oj^eracnr. 


The  operator  should  nlinuaHy  think  ahead  to  antieipale  what  action 
will  be  neccleci  next  and  develop  his  techniciue  to  give  smooth  operation  with 
a  niininiuni  o*  ,ost  motion. 

'Ihis  is  i)articularly  true  in  cranes  that  traxei'se  the  bridge.  The  ojieratoi- 
can  save  much  valuable  time  if  he  Ir:  .  rses  the  hoist  to  wliere  it  will  be 
needed  next  while  the  crane  is  traveline. 


Another  characteristic  of  a  good  operator  is  the  development  of  his 
technique  to  where  he  can  use  a  clamshell  bucket  to  pick  up  solid  materials 
within  a  few  inches  of  the  Hoor  without  bumping  or  damaging  the  floor. 

f^^^^  <^f^  I'l^^  operator  must  always  be  alerl  lo  avoid  striking  other  equipment,  bins, 

blackboard  and  building  supports  with  the  crane  bucket  or  hook. 

Control  oi'  th.e  load,  particularly  when  the  load  is  being  lowered,  is  very 
important  to  avoid  losing  or  dropping  the  loud. 

He  also  avoids  dropping  the  bucket  into  a  pile  and  then  continuing  the 
lowering  operation.  This  will  result  in  tangled  cables. 

Smooth  operation-or  avoiding  fast  acceleration  or  deceleration  and 
swinging  loads-will  reduce  the  maintenance  required  for  the  crane. 

Unnecessary  rapid  braking  not  only  wears  out  the  brakes,  but  also  causes 
flat  places  on  the  wheels.  These  Hat  wheels  jar  the  whole  crane  and  cause 
unnecessary  maintenance. 


15 

It  is  essential  that  the  crane  operator  be  thoroughly  familiar  with  the 
materials  he  is  to  handle.  Lack  of  this  knowledge  can  result  in  mixing  of 
valuable  materials,  storage  in  the  wrong  area  or  loading  of  the  wrong 
material. 

Crane  operators  must  be  sure  they  understand  and  confirm  instructions  to 
avoid  such  mistakes. 

The  operator's  skill  in  storing  and  removing  granular  fertilizer  has  much  to 
do  with  the  unifomiity  of  the  fertilizer  quality.  If  the  operator  stores  the 
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material  in  a  coiic-slia|HHl  pile,  all  of  the  fine  iVrlili/er  will  ho  in  llic  niidJIo 
of  ihe  pile  aiul  all  of  the  large  granules  will  be  on  the  outer  edges  oT  the  pile. 


Sueli  undesirable  segregation  ean  he  prevented  hy  scattering  the  lertili/.er 
over  the  entire  area  available  and  building  the  pile  in  la\ers  instead  of 
pouring  on  the  peak  of  a  eone.  This  not  only  keeps  the  dilTerent  si/.e 
lertili/.ers  uniforniily  iidxed.  it  also  averages  out  variations  in  the  eheiiiieal 
grade  of  fertilizers  made  during  the  time  that  the  i^^ile  of  fertilizer  was 
produced . 

It  is  just  as  important  to  remove  the  fertilizer  by  digging  all  the  way  from 
the  top  of  the  pile  to  the  lloor  and  expanding  this  hole.  Reiiioving  the 
fertilizer  in  this  manner  cuts  through  the  layers  built  during  j-jroju'r  storage 
and  will  give  the  most  uniform  size  and  ehemieal  analysis  of  the  fertilizers 
shipped. 


16 

Swinging  buckets  are  caused  by  starting  the  crane  in  motion  before  the 
bucket  is  clear  of  the  pile.  Such  swings  should  be  avoided  since  they  cause 
unnecessary  strains  on  the  crane. 

An  occasional  swing  happens  to  most  operators  and  ean  be  stopped  by 
traveling  the  crane  in  the  direction  the  bucket  is  swinging. 

The  upper  hoist  limit  switch  is  a  safety  device  that  keeps  the  bucket  from 
being  raised  into  the  crane  bridge  and  drums.  It  should  not  be  used  routinely 
to  stop  the  lift. 

When  discharging  fertilizers  from  the  bucket,  severe  dusting  can  be 
avoided  by  lowering  the  bucket  close  to  the  pile  or  hopper  that  is  receiving 
the  fertilizer. 


17 

Daily  Where  spillage  is  a  problem,  and  it  usually  is,  the  operator  should  clean  the 

duties  lips  of  the  crane  bucket  each  shift  to  keep  from  dribbling  material  as  the 

crane  moves. 

Beveling  the  lips  of  the  bucket  to  give  a  sharp  closing  edge  has  been  found 
to  reduce  dribble  fiom  the  bucket. 
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1lic  opLM'Lilor  can  furllKM-  reduce  spillaiic  hy  licsitaliiiii  a  brief  period  al'ler 
cUxsiiiLi  and  raising  the  Inickel  lo  allow  ,  \eess  nialerial  to  tali  tVom  the 
buckel.  Ineidcnlally  this  also  prevents  bucket  swings. 


At  the  same  time  he  cleans  the  bucket,  the  operator  should  inspect  the 
cables  for  wear  at  the  points  of  connection  with  the  bucket. 

During  the  shift  the  operator  should  always  be  attentive  for  unusual  noises 
or  unusual  jerks  and  bumps  as  he  operates  his  crane.  Any  excessive  sparking 
Irom  the  electric  supply  cables  or  contactors  should  be  obsciTcd. 

These  are  indicators  of  something  wrong  with  ilie  crane  and  should  be 
corrected  or  reported  to  his  supervisor. 


18 

Occasional  Once  per  month  the  operator  should  either  have  cheeked  or  cheek  the 

dulics  crane  rails  for  any  misalignment  of  rails,  chipped  or  broken  places  (wheels 

also),  and  loosening  of  the  bolts  holding  the  rail. 

Particular  attention  should  be  paid  during  seasonal  weather  changes  since 
temperature  dilTerentials  can  make  considerable  differences  in  long  lengths 
of  rail. 

Some  rails  are  designed  to  'Mloat"  to  allow  for  expansion  and  contraction. 

During  the  monthly  inspection,  the  crane  stops  on  the  ends  of  the  rails 
should  be  checked  to  make  sure  they  are  undamaged.  The  full  length  of  the 
lifting  cables  should  br  inspected. 


19 

At  the  end  of  the  shift,  or  at  any  time  the  crane  is  parked,  the  bucket 
should  be  lowered  to  the  floor. 

^^^^^  A  good  operator  leaves  his  job  in  such  a  shape  that  the  on-coming  shift  is 

blackboard  not  behind  when  it  starts. 


20 

Preventive  Following  the  lubrications  schedules  on  overhead  cranes  is  very  important, 

maintenance  Since  most  cranes  are  in  almost  continuous  motion  and  since  the  cranes 
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usually  ivpri'SLMit  a  large  cash  iiivcsliiuMit.  it  is  risk\  not  to  \o\\o\\  these 
schedules. 

l:very  six  months  qualified  structual  people  sluuild  inspect  the  crane 
bridge  and  the  rail  supports  to  insure  there  are  no  defects. 

It  is  advisable  to  have  electrical  people  make  a  thorough  insp^.tiun  ui 
e'.  Irical  cqi  ipnient  on  the  crane  bridge  once  a  year. 

They  sluHild  inspect  slidcng  or  rolling  contactors  wcl  nIv  to  allow  them  to 
bo  replaced  before  they  are  worn  excessively, 

21 

Safety  The  cr:.ne  operator  has  a  safety  responsibilit-  lo  his  fdlow  workers  that  is 

greater  than  most  employees. 

Important  He  must  at  all  times  be  certain  as  to  the   /^cation  of  other  people  in  the 

aren,  since  the  load  he  is  carrying  or  releasing  e^sn  be  latal  if  it  strikes  o- 
covers  another  employee  in  the  work  area. 

hi  many  cases  the  operator  must  climb  to  jiirain  access  to  the  crane. 
Climbing  is  always  hazarilous  and  the  operator  must  be  alert  and  conscious 
of  the  dangers  involved  when  he  climbs. 

The  installation  of  a  cable  on  the  building  steel  about  four  feet  above  one 
of  the  rails  for  the  full  length  of  the  rail  is  a  good  safety  feature. 


Sketch  on 
blackboard 
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Should  the  crane  quit  operaung  the  operator  i  ses  this  cable  as  a  hand  rail 
while  "walking  the  rail"  to  get  help. 

The  '^hot  rails"  )a  cranes  are  exposed  high  Vviii  ge  current  carriers  and  no 
one  except  qualif  xi  electrical  people  should  bv    allowed  in  an  area  whcr 
they  might  come  ^      contact  with  them. 


L(H)sc  nnilcrial  sIkuiIu  ncn  be  Mo\\\\\  on  [\w  cninc  wIkmi  ii  is  in  u^c. 

Pull  tlu'  r.Kiin  ^.^lociriciil  switch  am!  pku'c  a  hold        wIkmi  cleaning:  or 
maintaining  the  craiu*. 
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Qucsiions  1,  What  is  the  major  functions  of  an  overhead  crane?  (Lift  and  move 

loadv) 

2-  How  is  the  electric  power  supplied  to  the  movinii  crane?  (Slidinti 
contaetors  or  looped  cables) 

Wiiiit  is  the  sup,H>rt  span  of  the  erane  called?  (Bridge) 

4.  What  as  the  most  frequently  used  liftiiiti  devicv  for  granular  solids? 
(Clamshell  biickcl) 

5.  What  is  frequently  used  to  lift  supplies?  (Hook) 

6.  D^oes  frequent  use  of  the  brakes  on  the  crane  indicate  a  good 
operator?  (No) 

7.  A  good  operator  should  be  able  to  lower  his  bucket  within  inches  of 
the  floor  without  bumping  the  Hoor.  (True) 

8.  The  crane  operator  has  more  or  less  responsibility  for  the  safety  of 
fellow  workers  than  most  employees?  (More) 

9.  How  should  stockpiles  be  juill  when  storing  granular  fertilizers?  (In 
layers) 

10.  Why  should  cone-shaped  piles  of  granular  fertilizer  be  avoided?  (To 
avoid  segregation  of  different  size  particles) 

1  1.  How  can  you  prevent  dribble  from  a  clamshell  bucket?  (Hesitate  after 
lifting  the  load  and  keep  the  bucket  lips  clean) 

12.  When  dumping  fertilizer  into  a  loading  hopper  should  the  bucket  be 
lield  high  oir  low?  (Low)  Why?  (To  avoid  dusting) 

13.  Where  should  the  crane  bucket  be  positioned  when  the  operator 
aves  the  crane?  (Resting  on  floor) 
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14,  Wluil  is  Ihc  purpose  oi  lii.-  :  j.i  ,  ,h'  swilch".'  (Kccj^  the  biKkcl  out 
ilic  hrickc  and  drums ) 

15,  Wl):tl  causes  llic  load  lo  swin^?  (iVUninL:  the  crane  willi  ilu'  bucket 
still  ill  the  iijle  or  rapid  acceleration) 
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The  first  slide  is  an  overhead  crane  using  a  elainshell  bucket  to  handle 
granular  lertilizer. 

This  slide  shows  a  crane  using  a  hook  lo  handle  eciuii^ment  an  electrode 
to  be  placed  in  an  electric  furnace.  Notice  the  safety  hazard  caused  by 
people  working  in  the  area. 

The  third  and  fourth  slides  show  the  same  crane  a  Tew  seconds  hiter.  Note 
tlie  hoisting  mechanism  Umcket)  lias  traversed  along  the  crane  bridge. 
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Chapter  15:  COMMON  INSTRUMENTATION 


WHAT  TO  DO 


WHAT  TO  SAY 


1 

Introchu'tiofi  InslruniLMits  Lind  control  systiMiis  luivc  jirovcn  so  usclul  to  operations  that 

iihiiost  nil  rLM'tili/cr  pkmts  use  them  extensively.  They  serve  three  hiisie 
I'unetions: 

Put  on  1.  Provitk'  ilie  operator  with  more  inforni^Uion  than  he  would  have 

hlackhoanl  witliout  ihem. 

2.  Make  it  easier  lor  the  oiKM'alor  to  do  his  job  (i.e.  he  can  close  a  valve 
j'roni  the  control  room  that  he  would  otherwise  have  to  walk  100  feet  and 
climb  lour  tlii^lUs  of  stairs  to  ciose). 

3.  Make  it  possible  for  an  operator  to  do  more.  This,  ot  course,  means 
that  fewer  operators  are  required  to  run  a  plant. 


Instruments  represent  a  costly  hivestment  in  most  fertihzer  plants.  They 
also  represent  a  rapidly  changing  science.  New  instrument  developments 
continue  to  occur  frequently. 

Instrument  complexity  is  illustrated  by  the  use  of  radioactive  source 
materials  in  some  prime  measuring  elements  in  fertilizer  plants.  Some  such 
applications  can  even  measure  the  amount  of  crystals  present  in  a  tlowing 
liquid-crystal  slurry. 

Such  complexity  is  enough  to  frighten  most  operators  during  their  initial 
studies  of  instruments  and  instrument  systems.  Fortunately,  we  in 
operations  have  long  since  discovered  that  we  can  control  and  use  machinery 
and  equipment-even  though  we  do  not  totally  understand  the  principles 
that  make  them  work. 

Of  course  we  have  also  found  that  the  more  we  do  understand  about  this 
equipment  and  machinery  the  better  we  can  make  it  produce  for  us. 
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Operators  are  usually  quite  relieved  when  they  find  out  that  most 
instruments  are  used  in  the  same  simple  basic  instrument  system.  This  makes 
it  much  easier  to  study  and  to  understand  instruments. 


basic  inslruincnl  sysiem  is  made  up  o{  {\w  jniris: 

1.  A  iiriinary  clcnicnl  cap^^l^l^'  of  iiKMsurinn  soiiic  v:irijli(Mi  in  ihc  process. 

2.  A  iratisniillcr  that  lakes  iIk'  siiznal  tVoni  the  priinarx  eleiuciit,  cc^iiverls 
it  lo  a  slronjier  sitinal.  aiul  sends  the  signal  to  where  it  is  used. 

3.  An  indicator  or  recorder  whicli  converts  the  signal  to  Useful 
infornnition  for  t!ie  operator  of  for  other  instruments. 

4.  A  controller  that  determines  what  adjustments  are  receded  to  maintain 
the  process  conditions  that  the  operator  sets. 

5.  A  control  device  that  actually  changes  the  process  condition  as 
directed  by  the  controller  (in  many  cases  this  is  a  valve). 

This  basic  instrument  system  (or  i^arts  of  it )  is  repeated  many  times  in  ihc 
modern  fertilizer  plant.  Very  few  instrument  systems  are  more  complex  than 
thi^  basie  system. 

In  this  chapter  we  will  study  the  five  parts  of  the  basie  instrument  system. 
We  will  go  into  considerable  detail  about  i")riniary  measuring  elements  and 
the  process  variables  that  thev  measure. 


Primary 
ckinents 


The  most  common  process  variables  to  be  measured  by  primary  elements 
arc  pressure,  temperature.  How,  and  level. 

Sonic  oMicr  process  variiible  measured  are  pH,  sjieeific  gravity,  slurry 
densities,  and  mechanical  vibration. 


Pressure 


The  most  basic  and  one  of  the  most  accurate  means  of  measuring  Imv 
pressure  is  the  manometer.  U-tube  manometers  are  widely  used  where  oidy 
local  indications  of  pressure  are  needed  or  where  infrequent  pressure  cheeks 
arc  needed  (to  determine  wlrcre  a  line  stoppage  is  located  is  an  examiile). 
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StUcK'  of  the  skclLli  shows  iluil  llic  process  [Mvssurc  is  uscil  lo  su|>pori  a 
colunui  o\  liquid  wiiosc  hLMghi  is  proportional  l()  the  pressure  appiieJ.  The 
cohiiiin  o\'  water  is  somethiiiii  an  operator  eaii  read  ami  eonipare  to  the 
desired  process  operatini!  pressure.  In  the  sketch  the  prcK'ess  pressure  eijuals 
four  inches  of  water. 


A  second  type  iiianonicter  is  IVetiuently  used  by  inslriuiieiU  people  to 
cheek  or  calibrate  other  instruments.  This  is  a  reservoir  manometer. 


Sketch  on 
hkickboard 
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Point  (Hit  The  reservoir  manometer  is  designed  so  that  a  small  change  in  the  level  of 

less  chance  the  large  reservoir  results  in  a  large  change  in  the  tube.  This  principle  allows  a 

of  error  direct  rcadiiig  from  the  scale  instead  of  making  two  readings  and  adding 

them  together  as  is  done  vviih  the  U-tube  manometer. 


Other  types  Of  pressure  measuring  devices  are  more  satisfactory  when 
signals  are  to  be  transmitted;  the  Bourdon  tube  is  the  ore  most  frequently 
used.  Pressure  gages  using  Bourdon  tubes  are  the  most  frequently  used  device 
for  reading  high  pressures. 


Sketch  on 
blackboard 
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The  tip  of  the  Bourdon  tube  acts  as  a  <.pring  when  pressure  is  appHed.  As 
the  tip  attempts  to  straighten  it  moves  a  pointer  (as  on  most  of  the  pressure 
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guiios  \vc  sec  ill  the  pkiiil)  or  actiwitcs  u  u...iisiniiicr  lo  sciui  a  signal  lo  ivniole 
locations. 

iVcssurc  is  expressed  in  many  ways  :iiul  the  good  operator  iiiuM  Iv  able  to 
relate  these  dilTcrent  expressions  to  each  other.  The  rollowinii  table  is  userul 
for  this  purpose. 

1  atmosphere  -  14.7  pounds  per  square  inch 

1  atmosphere  =  760  nun  ofnuMCury 

1  atmosphere  =  2^),^)2  inehes  of  mercury 

1  pound  per  sc].  in,  =  21.1  inches  of  water 


Tcnipcnuiirc  Tlie  most  common  device  for  measuring  temperature  is  the  familiar  glass 

thermometer.  It  has  a  capillary  that  is  calibrated  to  indicate  temperature 
when  a  column  of  mercury  rises  in  the  eai)illary. 

Such  thermometers  are  widely  used  in  fertilizer  plants  but  not  in 
instrument  systems.  They  (like  the  manometer)  cannot  transmit  a  signal. 

A  variation  of  the  glass  thermometer  is  usually  used  to  transmit 
temperatures  to  control  devices.  This  variation  is  a  gas-filletl  thermometer. 
Changes  in  pressure  of  the  gas  trapped  in  the  thermonietei  are  directly 
proportional  to  changes  in  the  process  temperature. 


Sketch  on 
blackboard  . 
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The  principle  that  a  small  electric  current  flow  will  result  from  heating 
two  different  metals  that  are  connected  together  is  widely  used  to  measure 
temperatures  in  fertilizer  plants.  Such  devices  are  called  thermocouples. 
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Optical  pyrometers,  eonlact  pyrometers,  and  other  sophistieated 
instruments  are  used  on  occasions  to  measure  proecss  temperatures.  Use  of 
these  devices  is  not  yet  widespread  in  Fertilizer  plants. 


Flows 

Sketch  on 
blackboard 


Caution 


Flow  is  another  process  variable  that  is  lYequently  measured.  A  rotameter 
is  one  of  the  basic  flow  measuring  devices  and  has  wide  usage. 

The  rotameter  has  a  tapered  glass  tube  through 
which  the  medium  (liquid  or  gas)  being  measured 
flows.  This  flow  supports  a  weighted  lloat. 


Various  positions  of  the  lloat  in  the  tube 
are  calibrated  to  indicate  different  flows. 
(A  correction  factor  must  be  applied  when  the 
gravity  or  the  flowing  lluid  is  different  from 
the  fluid  used  for  the  calibration.  This  is 
also  true  of  ether  flow  measuring  devices.) 
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Flow 


Orifices  are  another  common  primary  element  for  measuring  process 
flows.  They  consist  of  a  thin  plate  inserted  between  flanges  in  a  pipe.  The 
plate  has  a  precision  hole  cut  in  its  center.  This  hole  is  considerably  smaller 
than  the  inner  diameter  of  the  pipe. 


The  pressure  drop  that  results  when  the  medium  Hows  through  the  oritlce 
hole  ean  be  cahbrated  to  indieatc  the  existing  How. 

Xof  used  iMagnetie  flow  meters  have  reeently  beeome  widely  used  in  the  fertilizer 

on  gases'  industry,  particularly  for  measuring  aeid  Hows. 

These  flow  meters  are  somewhat  similar  to  thermoeoupies.  Tlie  small 
eleetrie  current  thai  passes  from  one  electrode  to  another  through  the 
flowing  medium  alscj  can  be  calibrated  to  indicate  a  known  How. 

Other  How  measuring  devices-such  as  weir  plates,  venturi  tubes,  pilot 
tubes,  and  turbine  metcrs-are  used  to  a  lesser  extent  than  rotameters, 
orifices,  and  magnetic  flow  meters. 

Measurement  of  the  flow  of  a  solid  is  usually  done  with  a  weighing  device. 
These  were  discussed  in  detail  in  chapter  5. 


Levels 


Sketch  on 
blackboard 
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Level  measurements  are  made  of  both  liquids  and  solids,  with  liquid  levels 
being  the  most  common. 

A  sight  glass  is  probably  the  simplest  device  to  indicate  liquid  level.  This  is 
simply  a  glass  tube  or  glass  plate  which  lets  the  operator  see  the  level. 

Floats  are  probably  the  next  most  common  primary  element  for 
measuring  liquid  levels.  If  a  signal  is  to  be  transmitted,  the  floats  are 
frequently  relatively  long,  heavy  cylinders.  The  buoyancy  force  exerted  as 
the  float  is  submerged  is  actually  measured  instead  of  measuring  movement 
of  the  float. 

Of  course,  there  are  many  plant  uses  where  the  float  does  move  with  the 
liquid  level  and  does  pull  a  pointer  on  a  calibrated  board  or  raises  (or  lowers) 
a  rod  to  show  level  changes.  Such  uses  are  normally  for  local  indicators,  not 
for  transmitted  signals. 

Purged  dip  tubes  are  widely 
accepted  for  measuring  liquid 
levels. 


The  pressure  exerted  on  the 
column  of  air  in  the  dip  tube 
is  proportional  to  the  liquid 
level  above  the  end  of  the  dip 
tube  and  aiso  to  the  density  of 
the  liquid. 
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Adaptations  arc  availabio  to  allow  tlu*  use  of  din  tiibos  w  hen  the  tank  is 
undLT  pressure  or  when  the  tluid  being  measured  is  higlih  eorn)sive. 

Diaphragm-type  pressure  transmitters  are  heeoming  \videl\'  aeeepted.  Tliey 
use  the  same  prineiple  as  dip  tubes  the  tbree  exerted  b\  the  height  of  the 
licjuid. 

Solid  levels  are  eomnionly  measured  by  rotating  paddles.  The  increased 
resistanee  eaused  by  the  paddle  hitting  the  solid  material  is  used  to  indieate 
when  the  solids  level  is  up  to  the  paddle.  These  deviees  cannot  indieate 
actual  level,  but  can  tell  whe^  the  level  reaches  one  point. 
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P^^  ^'/^  As  with  thermocouples  and  magnetic  flow  meters,  pH  instruments  are 

specific  based  on  the  flow  of  a  small  current  of  electricity  through  the  solution  being 

gravity  measured.  The  electrodes  used  in  these  instruments  are  very  fragile  and  must 

be  protected  from  rough  handling  or  temperatures  beyond  their  normal 

operating  range. 

pH  can  be  thought  of  as  an  arbitrary  scale  that  is  used  to  indicate  whether 
a  solution  is  acid  or  base. 


pH  Scale 

Pjjf  nn  ^^'^^  Base 

Strong^^  >  Weak  Weak  <  ^  Strong 

blackboard  0      1       2      3      4      58789     10      11      1213  14 
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Litmus  paper  or  specially  prepared  indicator  tapes  are  also  frequently  used 
to  determine  pH  in  the  plant.  Instruments  are  usually  more  accurate  than 
this  tape. 


Specific  gravity  is  an  expression  of  the  density  of  the  fluid  being  measured 
compared  to  the  density  of  water  at  4°  C.  It  is  frequently  measured  with  a 
hydrometer  by  the  operator. 

Instruments  that  work  on  the  same  principle  as  purged  dip  tubes  used  for 
level  measurements  can  also  be  used  to  measure  specific  gravity. 


Transmitters 
Important 

146 
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The  second  part  of  the  basic  instrument  system  is  the  transmitter.  This  is 
an  important  part  of  the  system  since  it  makes  remote  operation  possible. 
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TIk'  primary  measuring  lMlMUciU  seldom  iii\es  a  s\vjm\\  sir^Mig  cmniiih  li^ 
transmit  more  than  a  short  distance.  Transmitters  take  the  weak  si^znals  \ro\v\ 
the  primary  elements  and  convert  them  to  a  stronii  <\iin.\\  thai  can  be 
transmitted  over  a  distance. 

Transmitters  normally  have  either  an  electric  or  a  pneumatic  outjnn 
siiinal.  Occasionally  transmitters  with  hydraulic  output  siiinaN  are  used. 


Indicators  and 
recorders 
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Operators  are  vitally  concerned  with  indicators  and  recorders  since  this  is 
the  part  of  tiie  basic  instrument  system  that  tells  him  what  is  iioinii  on. 

Indicators  may  be  located  close  (local)  to  the  primary  element  or  at  a 
distance  (remote)  such  as  in  the  control  room.  In  many  instances  both  ku'al 
and  remote  indicators  are  provided. 


Smooth  lines  A  recorder  has  several  advantages  over  an  indicator.  It  makes  a  permanent 

mean  good  record  that  can  be  reviewed  at  a  later  date,  it  gives  an  operaotr  an  indication 

operation  of  the  way  his  shift  has  run  simply  by  glancing  at  the  recording;  charts,  and  it 

reduces  the  number  of  readings  that  an  operator  is  required  to  log. 
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Controllers  Controllers  are  the  part  of  the  basic  instrument  system  that  save  the 

operator  work.  They  allow  him  to  take  actions  (such  as  closing  a  valve)  from 
a  distance. 

It  has  become  commonplace  in  fertilizer  plants  for  the  coutroILT  to  do 
much  more  than  allow  the  operator  to  take  remote  action.  In  most  cases  the 
operator  sets  a  desired  control  value  and  the  controller  compares  the  actual 
instrument  reading  to  the  desired  reading  and  automatically  takes  action  to 
bring  the  two  together. 

Alarms  (either  noise  or  lighi)  are  frequently  used  to,  alert  the  operator 
when  controiiers  are  having  diftlculties  inaintaining  the  conditions  the 
operator  has  set. 


13 


Control 
deviees 


Control  vuIvl-s  upl*  In'  lar  ihc  most  common  sucli  dcviLC  in  Icrtili/LT  pLmts. 
However,  there  are  many  (  ihers  variable  speed  moti^rs.  motor-drivL-ii  iiates. 
damper  position  eontroU.  feeder  controls,  vibrators  or  shakers,  eel. 

In  present  day  fertilizer  plants  there  are  a  few  instances  of  instrumeni 
systems  more  complex  than  the  '^jsic  instrument  system.  One  is  where  two 
feeds  to  the  same  vessel  are  ratioed:  another  is  where  an  acid  temperature 
and  gravity  are  measured  and  converted  by  instruments  to  poiuuls  per 
minute  of  lluid. 

Most  present  day  systems  are  covered  b\'  the  basic  instrument  system. 
Even  the  more  complex  systems  are  only  variations  of  this  system. 

Of  course,  there  are  many  instances  where  only  a  part  of  the  basic  system 
is  used.  Any  primary  element  with  only  a  local  indicator  is  an  examine  of 
such  a  partial  system. 
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Operating  Jhxrc    are   two   basic   truths  that   all   operators  must   accept  about 

duties  instruments. 

First,  an  instrument  can  only  do  what  it  is  instructed  to  do.  If  it  is  doing 
this,  there  is  no  reason  to  call  in  instrument  technician,  even  though  you  are 
not  getting  the  desired  results. 

An  illustration  of  this  is  when  a  basic  instrument  system  controls  the 
supply  of  water  to  a  cooler.  If  the  control  valve  for  the  water  supply  is  wide 
open  and  the  cooler  still  is  not  cooling  enough,  the  instrument  has  done  its 
job  or  all  it  can  do.  (Frequently,  the  instrument  technician  is  called  before 
the  valve  position  is  checked.)  The  operator  must  look  elsewhere  to  correct 
the  problem.  Possibly  the  water  supply  pump  has  stopped  running  or  the 
water  line  has  broken. 

The  second  truth  is  that  instruments  are  not  infallible.  False  readings  or 
bad  control  are  possible  when  the  instrument  needs  repairs  or  adjustment. 
Because  of  this  possibility,  the  good  operator  cross-checks  an  instrument 
that  gives  a  reading  that  is  suspect. 

1.  He  looks  in  a  tank  to  check  when  the  instrument  indicates  a  level  and 
yet  he  is  pumping  no  fluid. 

2.  He  looks  at  other  nearby  temperatures  when  one  temperature  seems 
suspicious, 
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3.  Hl'  looks  {o  >cc  it"  ihcrc  is  a  How  if  an  insirumonl  slun\s  Hou  .itlor  .i 
hand  vjjvc  h:is  been  closed  in  the  line. 
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ProieciiiiL!  his  inslrunienls  is  a  duly  of  the  c^|-ei\ii(>r.  UlusTraiion^  are: 

1.  Shield  parts  cif  the  insirumenl  system  (partieularU  the  transmitters > 
rroni  aeid  or  other  solution  leaks. 

2.  Provide  a  non-frcezinii  Huid  or  heat  for  manometers  exposed  to 
freezing  temperatures.  (The  class  tube  will  break  it  the  liquid  freezes.) 

3.  Be  earet^il  not  to  damage  primary  elements  when  cleaning  c(|uipment. 
Capillary  tubes  on  gas-filled  thermometers  ean  be  crimped  and  cause  a 
failure:  dip  tubes  ean  be  broken  or  bciit:  glass  covers  on  pressure  gages  and 
sight  glasses  are  easily  broken,  ete. 

4-  Clean  dials  on  indieators  and  reeorders  so  they  can  be  read  easily. 

5.  Do  not  use  high  pressure  steam  in  a  line  that  has  magnetic  How 
meters.  The  teflon  sleeve  in  the  meter  will  fail. 

6.  Do  not  allow  the  limits  of  a  temperature  or  pressure  indicator  to  be 
exceeded  greatly  or  it  will  fail. 

Very  importafit'  7.  Handle  recorder  pins  with  eare  -they  are  easily  damagcd. 

einphasize  8.  Keep  the  instrument  air  dryer  working.  Wet  or  oily  instrument  air  has 

fouled  many  instruments. 
Ifuportaut  9.  Keep  eontrol  rooms  pressurized  and  dust-free  to  protect  the  sensitive 

exposed  parts  of  controllers  and  recorders. 

10.  Keep  purge  rotameters  properly  set  (3/4  open)  on  primary  elements 
that  use  a  purge  flow. 

11.  Plastic  sacks  frequently  are  placed  over  transmitters  and  other 
instrument  parts  exposed  to  corrosive  atmosphere.  These  sacks  must  be  kept 
intact  and  in  place  to  do  any  good. 
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The  good  operator  makes  other  instrument  checks.  He  checks  the 
instrument  when  it  is  not  in  use  to  see  if  it  returns  to  zero.  Instrument 
technicians  can  adjust  the  zero  setting  and  save  many  errors  if  alerted  by  tlie 
operator. 

He  checks  the  instrument  air  supply  to  instnunent  locations  in  the  plant 
to  see  that  the  desired  pressure  is  maintained. 

He  occasionally  checks  the  indicated  valve  opening  at  the  valve  to  see  that 
it  is  the  same  as  indicated  in  the  control  room. 
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He  t)LLLi>iona]K  ^-luvks  liKal  iiulicjiors  \o  sco  if  read  ilu'  sanK- j>  Ihc 
rcjorckT  or  imlieaior  in  ihc  coniro]  room. 


OiilO  per  siiit'l  he  will  eheek  alarm  liLihls  and  lu^rns  id  see  lluil  ihe\  are 
t uneticMiinii  (c^i^eralors  ai  e  not  al\va\  s  pnnided  a  means  lo       lhl*^ ). 

He  eluinLies  reec^rdinL!  eharis  on  seliedule.  marks  lime  indieaIlon*^  and  dales 
on  eliarts.  and  keeps  reeorder  pins  well  inkeJ. 


He  closes  hand  valves  when  takinua  process  >\  stem  out  cM' service  because 
he  knows  that  control  valves  often  do  not  gi\^  .  positive  sliulorf. 

He  also  cheeks  his  valve  alighnineiit  before  IryiiiLi  to  control  his  s\siem 
with  instruments,  since  he  knows  that  the  instrument  will  not  function  if 
block  valves  are  closed. 


Use  an 
instrument 
chart  ami 
teach  how 
to  read 


Important 


He  uses  proper  conversion  tactors  when  reading  instruments  and  records 
the  actual  readings  as  they  are.  not  as  he  wishes  they  were.  False  readings 
help  no  one.  An  operator  must  know  how  to  read  the  lines  between  the 
figures  on  indicators  and  charts. 

He  knows  how  to  recognize  the  difference  between  an  instrument  thai 
indicates  zero  and  one  that  is  over  ranged  (or  wrapped  around  the  peg). 

Probably  most  important  of  all  the  control  board  operator  stays  alert  and 
continually  observes  control  board  readings.  A  good  operator  can  spot  and 
prevent  trouble  when  it  is  coming,  rather  than  after  it  has  happened. 
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Preventive  The  preventive  maintenance  that  an  operator  can  give  instruments  has 

maintenance  been  covered  under  "protecting  instruments''  in  the  operating  duties  section. 


An  operator  can  help  the  instrument  technician  properly  maintain  the 
instruments  by  reporting  suspicious  readings  or  actions  of  the  instrument 
systems. 
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Safety  Seldom  is  anyone  injured  by  instruments;  however,  failures  of  instruments 

installed  for  safety  purposes  can  cause  injuries.  Examples  are  pressure  relief 
valves  that  do  not  relieve,  high  temperature  alarms  that  do  not  alarm,  or  high 
level  devices  on  an  open  top  tank  that  allow  the  tank  to  overflow. 
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que  slit  )f}\ 


1.  ir  you  do  lun  gel  t!ie  dL^sirL'd  procos  control,  the  first  ihiiie  to  do  is 
Ljll  I'or  an  instruniLMU  tchcnieijn.  (False  -  Check  to  >ee  il"  the  iii>trunienl 


s\'slcm  is  doiiiii  what  it  lias  been  directed  to  do. ) 

2.  Instrument  readines  are  always  correel,  (FaNe-  Tlie\  nornialK  iii\e 
the  operator  more  information  than  lie  otherwi>e  would  liaxe,  but  somelinies 
tliey  uive  fal>e  readings.) 

3.  Operators  have  little  responsibility  for  instruments.  (FaNe  -  11k- 
instrument  is  an  important  part  of  the  process  and  Just  as  mucli  tlie 
operator's  responsibility  as  any  other  part  of  tlie  process.) 

4.  Name  the  parts  of  a  basic  instrument  system.  (Primary  element, 
transmitter,  indicator-recorder,  controller  and  control  deviee.) 

5.  Manometers  measure  temperature  or  pressures.  (Pressures) 

6.  All  undesirable  process  conditions  cause  an  alarm  and  relieve  the 
operator  of  continuou.'^ly  checking  the  control  board,  (False  -  In  most  plants 
only  the  most  critical  control  points  have  alarms.) 

7.  Any  type  of  compressed  air  will  operate  pneumatic  instruments 
satisfactorily.  (False  -  Air  must  be  dry.  oil  free,  and  of  sufficient  pressure.) 

8.  Instruments  make  an  operator's  job  easier  or  harder.  (Fasier) 

9.  Closing  a  control  valve  will  insure  that  a  flow  is  stopped.  (False  - 
Many  an  operator  has  sadly  found  a  full  tank  that  should  have  been  empty. 
Control  valves  are  not  reliable  block  valves,) 

10.  Recorder  charts  are  for  the  front  office,  not  for  operator  use.  (False  - 
A  good  operator  can  tell  much  about  how  well  the  process  is  running  by  the 
roughness  or  smoothness  of  the  charts  the  recorders  are  drawing.) 

11.  A  pH  of  14  is  a  very  strong  acid.  (False  -  It  is  a  very  strong  base.) 

12.  One  atmosphere  of  pressure  equals  14.7  psi  or  29.92  inches  of 
mercury.  (Both) 

13.  Magnetic  flow  meters  have  not  been  in  use  as  long  as  orifice  plates  to 
measure  flows  of  liquids.  (True  -  Magnetic  flow  meters  have  come  into 
widespread  use  in  the  last  10  years.) 
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14.  TlKTnuvouplcs  siirnal  through  a  pncuniaiic  sysUm.  iFaNc  -  Th'j\  aro 
L-.'d  in  clccirical  indicatirii!  >ystcnisand  seldom  ar;  u>ed  with  controilvrs.  > 

15.  Spec  lie  iiraviiy  compares  the  den>iiy  of  tlie  Hiiid  luMni:  measured  lo 
w   .11  I  The  :.len>il\  of  water  al  4^  C".  > 

16.  ri.e  nnost  eommon  eontrcM  deviee  in  fertilizer  plant'-  is  wiiai?  K  oniroi 

v-ive^  ) 

17.  Instrument  drift  to  a  false  zero  setting  is  one  of  the  most  eommon 
iiiNiruinent  errors^.  (True  -  Also  one  of  the  easiest  to  eorreei.) 

20 

1 .  Til  is  slide  shows  a  primary  clement  (magnctie  How  meter),  a 
transmitter,  an  indicator,  a  controller,  and  a  control  device.  These  are  the 
five  parts  of  a  basic  instrument  system. 

2.  This  slide  shows  an  instrument  control  room.  Many  recorders  and 
controllers  are  located  here.  The  operator  can  operate  much  of  the  plant 
from  this  location. 

3.  This  slide  shows  a  group  of  primany  elements  - 

A  thernio>cou]/ie  A  rotameter 

A  gas-fillcd  thermometer  A  manometer 

An  orifice 
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Cluipur  lJ>  BURNERS 


WH  AT  TO  DO 


W  H  AT  TO  SA^ 


Introdui  lion  Burners  must  exist  in  a  wide  range  and  asst^rtrnent  of  si/es  due  to  iheir 

many  and  varied  usaizes. 

Some  of  tlie  smaller  burners  ma\'  be  no  more  than  an  (^pen  end  puee  of 
tubing  servinu  as  a  pilot  light  and  emillinti  only  a  small  quantit\'  of  heat. 
Other  burners  will  be  more  eoniplex  beeause  (^1'  the  denuinds  placed  (^n 
tlieni,  A  single  burner  often  must  be  capable  ofsupplying  a  large  (juanlilv  ol" 
heal  usinii  a  variety  ol"  fuels  such  as  eoal.  oil.  or  tzas. 


Burner 
locations 


Burners  usually  are  located  outside  of  the  process  to  which  lhe\  supply 
heal.  They  may  be  located  in  the  lloor,  walls,  or  ceiling  of  a  furnace.  Heal 
then  is  appUed  to  the  process  by  radiation  and  convcclic^n. 


In  some  instances,  however,  heat  may  be  supplied  by  combustion  within 
the  process.  The  fuel  may  be  present  in  the  process  gas  sticam.  making  it 
necessary  only  to  add  air  for  combustion  to  take  place. 


Combustion  Two  rcquircm,ents  must  be  met  before  combustion  can  take  place.  First,  a 

requirements  fuel  must  be  supplied  in  a  form  suitable  for  burning:  and  second,  oxygen 

must  be  available  to  combine  with  the  fuel. 


Fuels 


Fuels  that  exist  naturally  in  a  gaseous  state  are  the  most  convenient  form 
in  which  a  fuel  can  be  supplied  to  a  burner.  Gaseous  fuels  can  be  supplied 
directly  from  high  pressure  lines  or  they  can  be  stored  in  vessels  as  liquids 
under  pressure  or  at  reduced  temperature. 

Other  fuels  must  be  conditioned  before  they  will  burn  satisfactorily.  Coal 
must  be  pulverized  and  blown  into  the  burner  and  oil  must  be  vaporized 
with  heat  or  atomized  with  a  jet  of  air,  gas,  or  steam. 
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(Jx\i:cr.  Air  iv  usualK  the  sour-^c  o\'  the  oxvi^cn  rctjuircd  lo  ^uppon  comhuviuv';. 

tlic  (^\>i:cn  consent  ol"  jir  is  approxinialcly  21  '  with  nuKi  r-t  llu'  rcniainir,i: 


U  1^  impi^rUinl  lo  liavc  the  pmp^^T  Tucl-air  ratio  rc^«MnnH']iJ;.\i 
mariutaeiurcr  ol'  the  i^urncr.  Vov  burncr>  dL'siiZncd  to  ikc  inor;.'  tiiaii  oiu'  tiu-l 
tliis  ratio  v.  lU  vary  uca^rdini:  to  the  fuel  used. 


If  air  i>  u>l\\  to  >upply  the  oxygen,  an  excess  amount  is  usually  supplied  tv> 
insure  a^nplete  eombustion  of  the  fuel. 


If  in^u^^eieI^l  oxvgen  is  present,  smokinii  or  the  formation  ol' soot  will 
occur  which  indicates  a  loss  of  fuel  from  incomplete  combustion. 


On  tlic  other  hand  if  tc^o  much  air  is  used,  an  unnecessary  heating  burden 
is  placed  on  the  furnace  because  of  the  lar^e  volume  of  nitrogen  that 
necessarily  accompanies  the  oxygen. 

Considering  the  fact  that  approximately  one-third  of  the  total  amount  of 
natural  gas  used  in  an  ammonia  plant  is  used  tor  fuel,  the  loss  due  to  a  bad 
fuel-air  ratio  could  be  qu!ve  large. 
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Gas  burners 


Sketch  on 
blackboard 


Small  gas  burners  may  have  no 
provisions  for  fuel-air  mixing  otlier 
than  aspiration  caused  by  the  fuel 
as  it  enters  the  burner.  The  quantity 
of  air  entering  can  be  adjusted  by  a 
movable  cylinder  at  the  base  of  the 
burner  which  controls  the  orifice  size. 


Burner 


Adjustable 
orifice 


Gas  in 


A  larger  burner  operates  on  the  same  principle  but  may  also  have  a 
secondary  air  supply  at  the  burner  under  a  slight  pressure  from  an  air 
blower. 
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Gas  in 

A  SL'cond  blower  is  sonioliniL's  placed  in  ilic  Hue  uas  line  leavlni:  the 
rurujtw  The  purpose  of  this  blower  is  to  cause  better  disiributi(Mi  of  heiil  by 
keepini!  a  sliizht  negative  pressure  on  the  furnace. 


Oil  burners 


Sketch  oil 
blackboard 


Oil  must  be  atomized  or  vaporized 
and  mixed  with  air  before  burning  will 
progress  satisfactorily. 

Steam,  air,  or  gas  can  be  used  as 
the  atomizing  agent.  Secondary  air 
is  generally  supplied  by  a  blower  to 
an  area  surrounding  the  burner  where 
turbulence  caused  by  the  atomized 
oil  will  cause  adequate  mixing  of 
air  and  fuel. 
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Sleeve 


Air  tube 


Oil  tube 

Oil  body 
Oil 

connection 

Air 
connection 
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i  'fjl  hurv.ur  Bclnrc  .nj]  is  aJmillcJ  li^  tlu*  bunuT  it  is  -jruslu-J  into  j  inK*  Just  In  j 

puK.Ti/cr.  J  slrcjm  ot  jir  llk'n  cnlrjins  iIk*  Jiisi  ^nJ  carries  il  U>  tlie  Inirii.T 
A  SL'coiularx  ^upP'N       ^lir  is  bknvn  into  the  ar^M  sumnnuiini:  the  buriKT 

WiiiL-s  t^r  aJiuslal^lc  clampers  arc  allaclu'cl  to  :hc  luv/k*  and  tho 

scccMulary  air  suppK   \o  give  a  rcnalion  \o  the  streams  as  the\  outer  the 

Uirnacc.  I'hese  adjustable  dampers  ecMilrol  the  pallern  o\  the  Hame  in  the 
furnaee  jnd  alsc^  the  amount  of  air  iVom  the  seecMidarx  bh)\ver. 
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Uses  Burners  of  these  types  are  used  in  many  areas  of  fertilizer  production. 

Sonic  examples  of  tlieir  uses  include: 

1.  The  supplying  of  b.eat  for  the  reforming  process  in  the  ammonia  plant. 

2.  Steam  production. 

3.  Supplying  the  heat  necessary  for  nodule  preparation  at  kiln  sites. 

4.  The  drying  of  raw  materials  and  finished  products  in  driers. 

5.  Flame  incineration  of  waste  gases. 

6.  Purge  gas  generation. 

7.  Concentration  of  phosphoric  acid  and  liquid  wastes.  Specially 
constructed  burners  are  often  located  below  the  surface  of  a  liquid  for  this 
purpose. 

3111 


Fliosphorus 
burner 
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Most  burners  arc  designed  primarily  lor  the  purpose  of  siipplyinii  heal  {n  a 
proeess.  One  exception  in  the  fertilizer  industry  is  the  phosphorus  hiirnor. 


This  burner  is  designed  to  eause  a  controlled  reaction  to  occur  helwcen 
elemental  |:)hosphorus  and  oxygen,  one  of  the  first  steps  in  the  prtHluclion  ol* 
phosphoric  acid. 

This  burner  is  very  similar  to  an  oil  burner  in  that  the  phosphorus  is  a 
liquid  also. 

Phosphorus  Hows  through  a  center  pipe  which  has  a  jet  at  its  outlet  that 
restricts  the  flow  and  increases  the  velocity  of  the  phosphorus. 

This  pipe  is  surrounded  by  a  steam  jacket  which,  keeps  the  phosphorus 
niohen. 

The  steam  jacket  is  surrounded  by  a  pipe  which  supplies  the  air  for 
atomizing  the  phosphorus.  The  outside  pipe  provides  a  cooling  water  jacket 
around  the  lower  part  of  the  assembly  to  prevent  damage  by  the  high 
burning  temperature. 


Sketch  on 
blackboard 


Cooling  water  outlet 
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Operating  The  duties  of  the  operator  are  similar  regardless  of  the  type  of  burner 

duties  •  used.  Some  of  his  responsibilities  will  include: 

1.  Paying  close  attention  to  the  Hows  and  pressure  of  the  fuel  and  air 
supply. 

2.  Visually  checking  the  llame  for  optimum  heating  conditions. 

3.  Observing  the  furnace  off-gas  for  ''tell-tale''  signs  of  improper  fuekiir 
mixtures. 
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4.  Watching  tLMiipLM'aturcs  closely  when  a  cold  furnace  is  brought  on  or  a 
hoi  furnace  is  shut  down.  Too  rapid  a  ch.ange  in  temperature  can  damage 
refractory  or  tubes.  The  recoinmended  temperature  change  probably  should 
not  exceed  100'' F.  per  hour. 

5.  Keeping  all  damper  hearings  lubricated  to  prevent  liitem  from  becoming 
inoperative.  .* 
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Operating  There  are  many  llame  characteristics  to  which  an  operator  should  be  alert. 

suggestions  Tliese  characteristics  will  often  indicate  the  cause  of  inefllcient  burner 

operation.  For  example: 

1.  A  lengthening  of  the  tlame  iridicates  insufficient  air, 

2.  A  reddish  *'dusty''  looking  oil  llame  with  llecks  of  smoke  over  the 
bright  part  of  the  llame  means  there  is  not  enough  air  to  burn  the  fuel. 

3.  A  *'smoky"  condition  will  exist  for  a  few  minutes  in  a  cold  furnace 
using  coal  as  fuel  when  first  placed  in  operation. 

4.  A  high  rate  of  fuel  consumption  with  less  than  usual  heat  indicates  an 
unbalanced  fuel-air  mixture. 


Safety 
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A  few  rules  or  precautions  will  minimize  the  dangers  that  exist  when 
dealing  with  flamable  materials. 

1.  Do  not  attempt  to  light  burners  in  a  furnace  while  looking  through  a 
peephole.  A  small  explosion  could  occur  which  would  injure  one's  eyes. 

2.  If  a  burner  in  an  enclosed  area  does  not  light  after  a  few  seconds,  close 
off  the  fuel  line  quickly.  Purge  the  vessel  for  2  or  3  minutes  before 
attempting  to  light  the  burner  again.  Continued  addition  of  fuel  and  air  into 
a  closed  area  creates  an  explosion  hazard. 

3.  Do  not  attempt  to  light  a  burner  from  the  hot  walls  of  the  vessel. 

4.  When  first  lighting  a  burner  use  a  fuel-air  mixture  that  is  rich  in  fuel 
then  correct  the  ratio  after  the  flame  becomes  stable. 


Questions 
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What  are  some  of  the  common  fuels  used  in  burners?  (Coal,  oil  and 
natural  gas) 


Can  a  single  burner  use  more  than  one  kind  of  fuel?  (Yes) 
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In  relation  to  the  process  which  requires  heat,  where  may  the  burners  be 
located?  (Inside  the  process  supplying  the  heat  by  combustion  or  outside  the 
process  supplying  heat  by  radiation  and  convection) 


What  urc  two  rc(|uircinents  that  must  be  met  before  combustion  eaii 
occur?  (lliere  must  be  fuel  and  oxygen  present.) 


Wliat  is  tlie  usual  source  of  oxygen?  (Air) 

Give  the  approximate  percent  of  oxygen  and  nitrogen  in  air.  (21'^  oxygen: 
197r  nitrogen ) 

In  what  state  is  a  TulI  most  easily  used'?  Solid.  H(]uid.  or  gas?  (Gas) 

What  conditioning  must  often  be  done  to  coal  and  oil  fuels  before  they 
will  burn  satisfactorily?  (Coal  must  be  pulverized :  oil  must  be  atomized  or 
vaporized.) 

Why  is  the  proper  fuel-air  ratio  desirable?  (The  burning  will  be  more 
efficient.  Less  fuel  will  be  required  to  supply  a  given  amount  of  heat.) 

Why  should  the  temperature  of  a  furnace  not  be  cluinged  too  rapidly  ? 
(Stresses  caused  by  uneven  expansion  or  contraction  could  damage  the 
internals  of  the  furnace.) 

What  would  the  lengthening  of  a  Hanie  indicate?  (Probably  an  insufficient 
amount  of  air  for  complete  combustion  of  the  fuel.) 

Why  should  you  not  look  directly  through  a  peep  hole  in  a  furnace  while 
lighting  a  burner?  (There  is  the  possibility  of  a  small  explosion  if  the  burner 
does  not  light  immediately.  If  this  happened,  a  person's  eyes  might  be 
injured.) 
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Slides  The  first  slide  shows  the  layout  of  burners  in  the  primary  reformer  of  an 

ammonia  plant. 

The  second  slide  shows  a  burner  in  a  large  kiln  which  is  used  in  nodule 
preparation  in  a  phosphate  plant. 

Next  is  a  slide  that  shows  the  external  installation  of  a  phosphorus  burner. 
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ChaplLM'  17:  CENTRIFUGES 


WHAT  TO  SAY 
1 

EqiiipniLMit  thai  is  designed  to  use  centrifugal  force  to  rapidly  separate 
solids  from  liquids  (or  two  liquids  of  markedly  different  densities)  are  called 
centrifuges.  Some  make  two  separations  at  the  same  time.  Centrifuges  do  the 
same  job  as  set^:ling  or  filtering  equipment  (described  in  chapter  1 1  ).  Their 
use  is  not  widespread  in  the  fertilizer  industry. 

Centrifugal  force  is  developed  by  rapid  rotation  or  by  movement  in  a 
curved  path.  It  can  be  readily  illustrated  by  swinging  a  bucket  that  is 
partially  filled  with  water  in  a  vertical  circle. 

If  the  bucket  is  swung  slowly,  the  water  will  spill  at  the  top  of  the  circle. 
If  is  is  swung  rapidly,  no  water  will  spill.  Centrifugal  force  holds  the  water  to 
the  boitom  of  the  bucket  even  when  it  is  upside  down. 

Very  rapid  rotation  of  the  moving  parts  of  the  centrituge  very  often 
causes  forces  that  are  several  thousand  times  as  strong  as  the  pull  of  gravity. 
Of  course,  centrifugal  force  pulls  harder  on  heavier  solids  or  heavier  fluids 
than  it  does  on  light  fluids.  Tliis  difference  in  pull  is  what  causes  the 
separation  in  most  centrifuges. 

Other  types  of  equipment  also  use  the  principle  of  centrifugal  force.  (1) 
Cyclone  separators  to  separate  dust  from  gas  streams,  (2)  Centrifugal 
compressors  that  increase  the  pressure  and  move  gases  are  replacing 
reciprocating  compressors  in  many  uses,  (3)  Centrifugal-type  pumps  and  fans 
arc  very  common  in  fertilizer  plants, 

2 

Several  uses  of  centrifuges  are: 

1.  Separation  (and  washing  sometimes)  of  fertilizer  crystals  from  liquids. 

2.  Removal  of  some  of  the  solid  impurities  from  wet-process  phosphoric 
acid. 

3.  Recovery  of  phosphorus  from  electric  furnace  sludge. 

4.  Reclaiming  of  prilling  oil  from  oil-prilled  solids. 
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.  3 

Classijicati()}is  One  nioLins  of  liassiryinii  ccnlrit'uLiL^s  is  as  baicli  or  L'onliniunis,  TIk'  IVlxI  to 

balch  CL-nirifuiiL-s  is  inlcrruplccl  on  a  i\*iiiihir  cycle  to  allow  removal  ofsolids. 
This  interruption  is  not  neeessar\'  with  eontinuous  ceniriruiies, 

Another  method  of  elassij'ieation  is  whether  the  shaft  supinirtinLZ  the 
rotating  parts  is  vertieal  or  horizontal.  Probably  the  iiuist  siiinifieanl 
classification  is  by  the  type  of  ccMistruction  used  in  the  moving  pari  ol*  the 
centrifuge. 

Solid  bowl  centrifuges  throw  the  solids  (or  dense  liquid)  to  the  outer  wall 
of  the  bowl.  After  the  materials  are  separated  they  are  discharged  from  the 
centrifuge.  Liquids  usually  overllow  to  escape  the  rotating  bowl.  Solids  are 
cither  scraped  out  or  removed  by  internal  conveyors  that  are  inside  the 
rotating  bowl. 

Perforated  basket  (bowl)  or  slotted  screen  centrifuges  work  a  lot  like 
pressure  lllters.  The  solids  again  are  thrown  to  the  outer  wall,  but  the 
openings  are  too  small  for  it  to  escape.  Thus  these  solids  form  a  cake  through 
which  the  lighter  liquid  is  forced  as  it  escapes  through  the  basket  openings. 


Feed  in 


Sketch  on 
blackboard 
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A  third  ulmiltliI  chissiricLilicMi  is  sliickiHl  disc  cciilril'ugL's,  This  type  lias 
many  discs  which  arc  located  inside  th.c  rotating  howl.  These  discs  rotate 
with  the  bowl. 

The  purpose  of  the  discs  is  to  shorten  the  chstance  a  sohd  moves  before  it 
contacts  a  nietai  surlacc.  When  the  solid  makes  this  contact  it  is  separated 
Ibrni  the  hquid. 

Heavier  sohds  or  liquids  move  down  through  the  discs  while  lighter  liquids 
move  up  through  the  discs.  Stacked  discs  are  iVeciucntly  used  to  make  the 
final  removal  of  small  particles  lo  give  a  very  clear  liquid  discharge. 

Stacked  discs  are  used  in  centrifuges  that  have  solid  bowls  and  also  in 
centrifuges  which  have  a  few  discharge  nozzles  in  the  wall  of  the  bowl.  These 
nozzles  are  used  as  a  method  of  discharging  solids. 
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Removal  of  the  solids  from  the  rotating  centrifuge  is  one  of  the  design 
problems  encountered.  As  indicated  earlier,  nozzles  are  used  for  this 
purpose.  Scrapers  (plows  or  doctor  blades)  are  used  frequently  also.  Another 
method  is  internal  conveyors;  these  are  usually  adaptions  of  screw 
conveyors. 
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A  fourlli  method  is  ;)  puslKM--l\'pc  discluirin.'  for  use  on  liori/oni:il-i\pc 
CLMitrifuizcs.  A  sysleiii  (normally  hydraulic)  is  used  lo  slowU'  reciprocate  a 
pusher  in  the  l)askel  in  a  hoii/.onlal  direction.  This  action  of  the  pusher 
causcs  one  of  the  separated  materials  lo  overtlow  the  lip  ol'  the  basket. 


Pusher 
stroke 


Sketch  Oil 
hiackhoard 


Liquid 
discharge 
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Important  The  most  difficult  problem  in  centrifuge  design  is  to  maintain  the  balance 

of  the  rotary  part  of  the  centrifuge.  Rotational  speeds  of  several  thousand 
revolutions  per  minute  are  not  uncommon.  Faulty  balance  can  cause  great 
damage  at  such  high  speeds. 

Many  centrifuges  are  now  enclosed  in  housings  that  prevent  loss  of 
materials  and  fuming  in  the  working  area. 
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Operating  Centrifuges  usually  require  less  attention  than  most  process  equipment. 

duties  However,    the    good    operator    appreciates    equipment    that  operates 

trouble-free  and  he  gives  it  the  attention  it  requires  to  keep  it  operating  in 

this  manner. 

The  operator  should  check  for  unusual  noise  or  heat  since  these  are  more 
critical  than  with  most  equipment,  because  of  the  high  rotational  speeds.  He 
maintains  proper  levels  of  lubricant  for  the  same  reason. 


Any  uncoiiiiiion  noise  or  vibration  is  siifficicnl  reason  lo  sluu  down  llic 
ccntrit'uiic  for  inspection.  A  stoppaijc  in  a  solids  discliai'ize  no//le  or  solids 
buildup  on  the  bowl  can  cause  vibrations  thai  will  cause  daniaize.  The 
operator  can  correct  both  oT  these  by  chanuiiig  nozzles  or  [)\  washing. 

Some  types  of  centrifuges  arc  subject  to  Hoodiiiii.  lliis  condition  nieaiis 
there  is  too  niuch  unseparated  liquid  with  the  solids.  Some  common  causes 
of  Hooding  that  the  operator  should  check  are:  ( I  )  too  high  a  feed  rate,  il) 
stoppage  or  buildup  on  the  bowL  or  (3)  too  low  a  rotational  speed. 

The  operator  should  make  sure  the  bowl  is  clean  before  starting  those 
model  centrifuges  that  allow  observation  of  the  bowl  without  taking  the 
centrifuge  apart.  If  the  bowl  cannot  be  inspected,  it  is  a  good  practice  to 
quickly  start  and  stop  (bump)  the  centrifuge  to  see  if  there  are  any  unusual 
vibrations. 
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Several  times  during  the  shift,  the  operator  should  check  the  feed  material 
to  the  centrifuge  to  see  that  it  is  of  the  proper  composition.  Often  this 
composition  determines  how  much  can  be  fed.  He  also  keeps  the  feed 
material  at  the  proper  temperature,  when  this  is  important. 

Observations  should  be  made  frequently  of  the  materials  being  discharged 
from  the  centrifuge.  These  observations  (such  as  described  in  Hooding)  tell 
the  operator  how  to  regulate  his  feed  and  when  to  clean  the  centrifuge. 

If  the  discharge  materials  are  not  properly  separated,  and  normal 
adjustments  or  cleaning  by  the  operator  do  not  correct  the  situation,  he 
should  report  that  maintenance  inspections  are  needed  to  find  if  there  are 
worn  or  faulty  parts. 

Oil  feed,  level,  or  pressure,  should  be  cheeked  several  times  per  shift. 

A  strainer  in  the  feed  line  is  necessary  in  all  high-speed  centrifuges  to 
protect  the  machine  trom  lumps  or  scrap  metal  that  could  cause  damage. 
The  operator  should  blow-down  or  back-llush  the  strainer  several  times  per 
shift  to  keep  a  proper  tlow  to  the  centrifuge. 

If  he  should  find  lumps  or  metal  scrap  when  cleaning  the  centrifuge,  the 
operator  should  have  the  strainer  changed  or  repaired. 

Some  centrifuges  are  equipped  with  amp-  or  voltmeters,  which  will 
indicate  stopped  nozzles  or  buildup  of  solids  on  the  bowl.  An  increase  in 
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amps  iiuiicalL's  lo  [he  opcviiior  lluil  \\c  \k\\\s  io  clean  his  lhiimimikmiI.  \"isiblc 
vibration  or  nc^isc  :nv  other  inchcators  of  the  same  trouble. 

Tension  of  the  V-belts  on  the  drive  should  be  eliecked  onee  per  shift. 
Loose  or  stretched  belts  are  a  hazard  at  high  speed.  This  condition  iiia\'  also 
permit  slippage  that  results  in  the  ceiitriruge  turning  too  slow  and  not 
working  properly.  Overly  tight  belts  can  misalign  the  centril'uge  and  cause 
vibration  or  bearing  wear. 
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Occasional  If  the  operator  finds  crystals  in  the  liquor  discharge  when  operating  a 

duties  slotted  basket  or  perforated  bowl  centrifuge,  he  should  clean  the  basket  and 

inspect  for  wear.  It  probably  will  be  necessary  for  maintenance  to  repair  or 

replace  the  basket  or  bowL 

Some  centrifuges  are  washed  by  adding  water  and  spinning  the  centrifuge. 
When  tliis  is  done  on  nozzle  machines,  a  nozzle  is  sometimes  left  out  to 
improve  cleaning.  The  operator  must  be  careful,  run  the  centrifuge  in  brief 
spurts,  and  avoid  reaching  speeds  where  vibrations  are  large. 
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Safety  The  greatest  danger  in  operating  centrifuges  is  unbalance  and  the  resulting 

heavy  vibrations.  The  machine  can  tear  up  and  injure  people  in  the  area. 
Such  accidents  are  very  rare,  because  of  operator  attention  and  the  rugged 
construction  of  the  centrifuges.  Some  centrifuges  are  equipped  with 
shutdown  devices  that  will  stop  the  centrifuge  if  overloads  or  excessive 
vibrations  occur. 

Hazards  of  rapidly  moving  equipment  are  present,  particularly  at  the 
drive.  Reaching  inside  or  poking  into  centrifuges  is  extremely  dangerous  and 
should  not  be  done. 

Some  materials  that  are  centrifuged  are  hazardous  and  call  for  special 
precautions  when  sampling  and  when  opening  valves. 
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Preventive  Proper  lubrication  is  a  must  because  of  the  high  rotational  speeds. 

maintenance 

Routine  inspections  for  wear  while  cleaning  the  centrifuge  often  disclose 
^  worn  parts  that  should  be  replaced. 
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Questions  Ccnlril'ugal  Ioivl*  can  lu*  usl\1  to  scpaailc  two  liquids  ordifiVivnl  ikMi^ilics. 

(True ) 

Which  nuilcrial  will  go  to  the  bowl  wall  in  a  ccntriliiiic  the  heavier  or  the 
lighter'?  (Heavier) 

Centrifugal  Ibrees  of  10  times  or  10,000  times  the  pull  of  gravity  are 
developed  in  eentril'uges?  (10.000  times  both  reully,  but  10  times  is  a  very 
low  centrifugal  force  for  centri luges. ) 

Name  four  fertilizer  uses  of  the  centrifuge.  (CYystul-liciuid  separation, 
solids  removal  Irom  wet  acid,  phosphorus  sejKnation  from  sludge,  and  oil 
removal  Irom  oil-jMilling  product) 

Batch  centriluges  have  fewer  feed  intcrruiiitions  than  continuous 
centrifuges.  (False  -  feed  must  be  stoj^ped  on  a  regular  cycle  to  operate  batch 
centrifuges.) 

Slotted  screen  centrifuges  work  like  what'?  (Pressure  filters) 

Stacked  discs  can  be  used  to  give  a  very  clear,  lighter  licjuid  discharge. 
(True) 

Wliat  is  the  most  difficult  problem  in  centrifuge  design?  (Proper  balance 
of  rotary  parts) 

What,  other  than  noise,  warns  the  operator  of  stoppages  or  buildup  in  the 
bowl?  (High  amps,  slow  discharge  of  solids,  or  poor  separations) 

What  is  the  term  for  too  much  liquid  in  the  solids?  (Flooding- usually 
caused  by  loo  much  feed  or  a  dirty  bowl) 

What  precaution  should  be  taken  before  starting  the  centrifuge?  (Clean 
the  bowl  or  bump  the  centrifuge  if  you  cannot  check  the  bo^^'l.) 

Strainers  l'tc  often  or  seldom  used  in  the  feed  Hne  to  the  centrifuge? 
(Often~the  centrifuge  must  be  protected  from  lumps  or  scrap  metal.) 

Can  the  operator  tell  anything  by  observing  the  product  discharged  from 
the  centrifuge?  (Yes-can  tell  flooding  as  mentioned  in  an  earlier  question. 
The  operator  should  continue  to  increase  the  feeds  until  separation  is  not  so 
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t!0(Hl  :is  desired.  He  llicii  reduces  llie  tVed  i\  lillle  \o  iiel  (jiuililx.  In  this 
numiK-r  he  gets  nuixiiiiuni  produeticiii. ) 

Wluit  is  the  greiitest  danger  in  centrifuge  operation?  (Llnbakmee  o\  the 
bowl  and  tlie  resulting  vibration  ) 


n 

Slide  No.  1  is  a  slotted  basket  for  use  in  a  liori/ontal  pusiier-type 
centrifuge.  It  is  used  to  separate  fertilizer  crystals  from  a  solution. 

Slide  No.  2  is  a  stacked-disc  (vertical)  centrifuge  that  has  nozzles  in  the 
bowl  for  solids  discharge.  This  centrifuge  is  open  for  inspection.  It  is  used  to 
separate  phosphorus  from  sludge. 
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CluipiLM-  IS:  HEATING  AND  COOLING  EQUIPMENT 


WHAT  TO  DO 


WHAT  TO  SAY 


1 

Introduction  Bolli  hcalini:  aiul  cooling  arc  common  operations  in  fertilizer  plants. 

Probably  because  ihcy  are  so  common,  there  are  many  ways  of  Joint:  both 
operations.  These  ''ways  of  doing"  Tall  into  two  major  groupings:  (1)  those 
Tor  solids,  and  (2)  those  for  liquids  or  gases.  We  will  discuss  each  grouping  in 
detail. 


Make  a  list 
of  these  by 
asking  students 
for  examples 


The  reasons  for  heating  or  cooling  arc  also  fairly  numerous.  Some  of  these 
arc: 

1.  Heating  to  dry  (to  drive  otT moi.sture). 

2.  Heating  to  drive  otT  impurities  other  than  moisture. 

3.  Heating  to  recover  process  heat  that  would  be  wasted. 

4.  Cooling  to  avoid  plasticizing  and  lumping. 

5.  Cooling  for  safety. 

6.  Cooling  to  protect  equipment  (corrosion  or  heat  damage). 

7.  Heating  or  cooling  to  change  the  physical  character  of  the  material. 
(This  covers  many  operations-nodulizing,  eonden.sing,  vaporizing, 
crystallization,  etc.) 

8.  Heating  or  cooling  to  improve  the  mechanics  of  the  process. 


Solids 
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By  far  the  most  frequently  used  equipment  in  a  fertilizer  plant  for  heating 
or  cooling  solids  is  a  rotating  cylindrical  vessel  whose  long  dimension 
is  horizontal  rather  than  vertical.  Tlie  material  to  be  heated  or  cooled  flows 
through  the  cylinder. 
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Feed  Knocker 


Skcfc/i  on 
blackboard 


(Item  3)  Discharge 

Air  is  I'orccd  tiirougii  tiicsc  vessels  to  do  tlie  lieating  or  cooling.  Cooling  is 
frequently  done  with  ambient  air,  but  refrigeration  is  sometimes  used  to 
lower  the  temperature  of  the  air.  Usually,  in  order  to  supply  heat  it  is 
necessary  to  use  steam  or  a  direct  Hame  to  raise  the  temperature  of  the  air. 

As  the  material  moves  through  the  vessel  it  comes  into  contact  with  the 
air  and  is  either  heated  or  cooled  by  this  contact,  depending  on  the  relative 
temperature  of  the  material  and  the  air. 

Temperature  changes  in  these  vessels  can  vary  from  only  a  few  degrees  to 
several  hundred  degrees  Fahrenheit.  This  depends  on  the  process  use  for 
which  the  equipment  is  designed. 


Co  mi  nan  parts 
of  the  system 


There  are  many  parts  commonly  used  in  this  system  of  heating  and 
cooling  solids.  Some  are  used  in  practically  all  such  systems  while  others  are 
for  specialized  use  only. 

First,  the  cylindrical  vessel  must  be  supported  so  that  it  can  be  rotated. 
This  is  done  by  using  trunnion  rolls.  These  trunnion  rolls  (item  1  of  sketch) 
are  sheels  and  shafts  that  rotate  in  stationary  stands  that  have  bearings  in 
contact  with  the  shaft. 


The  tnmnion  roll  is  in  contact  with  a  riding  ring  (item  2)  which  is 
attached  to  the  cylindrical  vessel.  Riding  rings  and  trunnion  rolls  have 
machined  surfaces  to  insure  a  smooth  rotation. 
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I'siKilly  Iwo  riding  rings  :iiui  four  trunnion  rolls  aro  used.  Tlio  c\'liiulric\il 
vessel  is  niounlod  on  i\  slope  of  :i  few  degrees  to  help  move  the  material 
through  it  as  it  rotates.  This  slope  makes  it  neeessary  to  use  a  thrust  roller 
(item  3)  to  make  sure  tiie  kiln  stays  in  the  desired  position. 

Seeondly.  the  eylindrieal  vessel  must  be  rotated.  Hnergy  lYoin  a  drive 
motor  is  passed  to  the  vessel  through  a  small  pinion  gear  (item  4)  to  a  large 
drive  gear  {item  5)  whieh  is  attaehed  to  the  shell  of  the  vessel.  Usually 
rotation  of  the  vessel  is  slow  (5  to  1  5  revolutions  per  minute). 

Thirdly,  the  air  must  be  foreed  through  the  eylindrieal  vessel.  F^ans  (often 
several)  are  used  for  this  purpose.  If  the  air  Hows  the  same  direetion  as  the 
material,  it  is  ealled  eoeurrent.  If  the  air  Hows  opposite  to  the  material,  it  is 
ealled  eountereuirent. 

Lastly  the  material  must  be  fed  to  and  diseharged  from  the  eylindrieal 
vessel.  Chutes,  conveyor  belts  and  meehanieal  feeders  are  used  for  these 
purposes. 
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Frequently  lifting  flights  are  installed  on  the  inner  surface  of  the  cylinder 
Many  shapes  of  flights  are  used,  but  they  all  do  the  same  job.  They  lift  the 
material  from  the  bottom  of  the  cylinder  to  the  top  and  drop  it  through  the 
stream  of  air  back  to  the  bottom. 

Tlie  material  is  raised  and  dropped  many  times  as  it  goes  through  the 
cylinder.  This,  of  course,  improves  the  heating  or  cooling  by  giving  good 
contact  between  the  air  and  the  material. 

Sticky  materials  sometime  fill  the  flights  and  will  not  fall  out.  Knockers  or 
*rappers  (item  6)  are  attached  to  the  outside  of  the  cylinder  in  a  manner  that 
gives  a  sharp  blow  as  the  cylinder  rotates.  This  helps  dislodge  sticky  materials 
and  helps  to  keep  an  even  flow  of  material. 

Usually  the  used  air  from  these  systems  is  dusty.  Many  times  either  the 
value  of  the  product  lost  as  dust  or  the  pollution  that  such  a  loss  causes 
makes  it  desirable  to  use  dust  recovery  equipment.  Cyclones,  scrubbers,  and 
filtering  system  (discussed  in  other  chapters)  are  used. 


Specialized 
parts 
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Tlicrc  Lire  oiIkm'  systinns  for  the  drying  or  cooling  or  solid  iiialerials. 
However,  they  are  used  less  lYequentiy  in  fertilizer  phints  tluin  the  rotating 
cylinder  just  described. 

One  such  system  is  a  lluidized  bed  system.  In  this  system  the  air  which 
cools  or  heats  is  used  to  support  (or  support  and  move)  the  material.  One 
such  example  is  a  sloped  conveyor  that  has  an  air  compartment  in  the 
bottom.  Tlie  air  escapes  this  compartment  through  many  holes.  As  it  escapes 
it  supports  and  moves  the  material. 

Another  system  is  the  traveling  grate.  In  this  case  a  metal  conveyor  belt 
moves  the  material.  Tlie  conveyor  has  slots  or  openings  that  allow  air  to  be 
forced  through  the  material  as  it  travels  on  the  conveyor. 
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Liquids  or  Heating  and  cooling  of  liquids  or  gases  probably  is  done  in  more  different 

gases  ways  than  heating  and  cooling  of  solids.  Some  of  them  arc  not  very  efficient 

but  are  Vv'orthwhile  because  they  are  simple. 

Occasionally  heating  or  cooling  of  liquids  or  gases  is  done  by  bringing 
them  in  direct  contact  with  the  medium.  Spraying  cooling  water  into  a  hot 
gas  duct  V:  one  example.  Live  steam  in  contact  with  a  process  licuiid  stream  is 
another  example. 

Much  more  frequent  is  the  indirect  heat  exchange  which  occurs  when  the 
heating  or  cooling  medium  is  in  contact  with  one  side  of  a  metal  surface  and 
the  liquid  or  gas  to  be  heated  or  cooled  is  in  contact  with  the  other  side  of 
the  metal  surface. 
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Methods  Heatini^  or  cooling  occurs  in  all  process  vessels  because  of  their  contact 

with  ambient  air.  (In  many  cases  we  insulate  to  reduce  this  effect  if  heating 
or  cooling  is  not  desirable.) 

One  of  the  simplest  cooling  systems  is  the  spraying  or  dripping  of  water 
on  the  oxxh^x  surface  of  process  vessels,  pipes,  or  tanks.  This  is  not  a  very 
efficient  method  because  of  poor  contact  of  the  process  material  with  the 
cooled  surface.  Many  times  such  an  application  causes  housekeeping 
problems. 
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A  IxMIlM'  nu-lhod  lluii  is  t'lvijiuMilK-  usl\I  is  ins^'nint!  ( usiuIU- subnicrtziiiLi 5 
pipes  into  a  process  vessel  or  lank.  The  liealinii  or  coolinii  niediinn  Hows 
through  lliL'  pipes.  A  coil  rolled  froni  pipes  gives  more  eonlacl  surface  for 
lieat  transfer  than  does  ;i  straight  pipe. 

}^Jllo\v  ])assagcs  fahricated  between  metal  plates  is  a  coninierciul 
adaptation  ol*  this  type  of  heating  or  cooling.  1  hese  plates  are  more  elTiLient 
tiian  pipe  coils. 


Another  similar  adaptation  is  the  cascade  cooler.  The  material  to  be  cooled 
Hows  through  a  scries  of  horizontal  pipes  that  are  connected  on  the  end  hy 
U-bends.  A  distributor  trough  feeds  a  uniform  curtain  of  water  over  the 
outside  of  the  pipes. 

Pipes  within  a  pipe  are  another  method.  These  are  often  called  dov.ble 
pipe  or  jacketed  systems.  The  material  to  be  heated  or  cooled  ilows  in  one 
pipe  (usually  the  inner  pipe)  and  the  beating  or  cooling  medium  in  the  other 
pipe. 


Shell  and  tubes 
are  important 
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The  most  efficient  adaptation  is  the  shell  and  tube  heat  exchanger.  It  is 
also  the  most  expensive  and  the  most  difficult  to  maintain.  This  system  is 
more  efficient  because  it  divides  one  of  the  streams  (process  material  or 
heat  transfer  medium)  into  many  small  streams  to  improve  the  contact  with 
the  metal  surface. 
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Outlet 
Head  A 


Sketch  on 
hhckhoard 


Tube  sheet 
(Item  3) 


Shell  and  tube  heat  exehaniiers  are  made  up  of  several  parts.  1he  shell 
(item  I  )  is  a  pressure  container  with  an  inlet  and  outlet  openini:  (nozzle ). 
Frequently  several  hundred  tubes  make  up  the  tube  bundle  {item  2)  whieh 
the  shell  encases. 


Tube  sheets  (item  3 )  are  used  on  both  ends  of  the  tulie  bundle  to  keep  the 
materials  in  the  tubes  and  in  the  shell  separated.  One  of  the  most  frequent 
leak  points  is  between  the  tubes  and  the  tube  sheet. 

Heads  connect  to  the  tube  sheets  on  both  ends  (item  4)  to  eollcjt  the  How 
to  and  from  the  tube  bundle.  BaHlcs  (item  5)  are  used  outside  the  tube 
bundle,  but  inside  the  shell,  to  insure  better  contact  wi(h  the  outside  ol  the 
tube  bundle. 

The  material  to  be  heated  or  cooled  can  How  through  the  lube  bundle,  or 
through  the  shell  if  preferred.  Of  course,  the  heating  or  cooling  medium 
must  How  through  whichever  route  is  not  used  by  the  material. 

Usually  llowing  streams  which  contain  solids- or  are  likely  to  solidify  are 
directed  through  the  tubes.  This  is  because  the  tubes  are  easier  to  clear  of 
stoppages  than  the  shell. 

Shell  and  tube  exchangers  are  referred  to  as  single  pass,  double  pass,  triple 
pass,  etc.  A  single  pass  moans  that  there  arc  no  baffles  in  the  heads  and  all  of 
the  fluid  enters  the  tubes  on.  one  end  and  discharges  from  the  other  end. 
Double  pass,  triple  pass,  etc.  only  means  that  the  heads  are  baffled  to  use 
only  a  part  of  the  tubes  in  each  direction,  and  that  the  flowing  fluid  goes 
back  and  forth  through  the  tubes  the  designated  number  of  times. 
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9 

TIk*  most  important  single  fjctor  tor  the  proper  i^pcralion  ot' Ikmu'iii:  ami 
cooling  equipment  is  for  the  operator  to  know  what  the  pr(^ee>s  leniperalure 
should  be  and  to  cheek  for  troubles  when  tiiey  are  not  what  ihev-  should  be. 

Tlie  temperature  of  the  air  to  the  heater  or  eooler  nuM  be  riuh.l.  it  it  i^n'l, 
look  for  trouble  in  the  heating  system  or  the  refrigeration  system.  Of  course, 
if  the  process  uses  ambient  air  you  can  do  notliing  about  tliis  leniperalure. 

Improper  air  temperature  coming  from  the  heater  <^r  cooler  means 
improper  air  How  or  improper  contact  in  the  cylinder.  Dampers  set  in  Uie 
wrong  position,  inleakage  of  air.  or  buildup  in  lifting  ilights  ean  cause  this 
trouble. 

Proper  temperature  of  the  material  from  the  heater  or  ccMiler  is  the  reas(in 
for  having  the  equipment.  Improper  ten  rature  here  can  result  from  the 
feed  material  being  the  wrong  temperature  or  wronij  composition  (too  much 
water  for  instance),  improper  air  flow,  or  improper  contact  in  the  cylinder. 

Many  good  operators  develop  the  sense  of  feel  to  the  point  that  they  ean 
handle  solids  from  the  heating  or  cooling  equipment  and  can  tell  if  the 
equipment  is  performing  properly.  (Note:  This  can't  be  done  with  materials 
hotter  than  ISO""  F.) 

During  his  shift  the  operator  should  be  alert  for  unusual  noises  or 
equipm.ent  temperatures,  particularly  at  the  drive  for  tlie  cylindrical  vessel 
and  at  the  fans.  He  should  be  alert  for  vibration  at  the  fans.  A  vibrating  fan 
should  be  shut  down.  Sometimes  washing  the  fan  will  remove  buildups  and 
restore  good  operation. 

He  shouki  inspect  to  see  that  the  drive  gear  is  coated  with  lubricant.  At 
the  same  time  he  should  watch  for  any  shaking  of  the  drive  gear.  Loose  bolts 
will  cause  this. 

Slipping  or  jerking  in  the  kiln  rotation  indicate  worn  teeth  on  the  drive 
gear  or  its  pinion.  This  should  be  reported.  Buildup  in  the  flights  can  do  the 
same  thing. 

Knockers  or  wrappers  should  be  observed  to  see  that  they  art?  working  and 
also  to  see  that  they  are  secure  (for  safety). 

The  operator  looks  for  and  clears  any  buildup  in  the  air  ducts  and 
cyclones.  Rodding  or  jarring  the  cyclone  discharge  is  often  necessary. 
Pressure  measurements  are  sometimes  necessary  to  locate  stoppages  in  duets. 


The  How  of  scrubber  Ii(iuiu  sIkhiIJ  be  eheeked  and  NpiM\>  ckMiieJ  uhcii 
necessary  on  dust-colleciing  serubbers.  Tlie  good  operator  TreL]ucniI\  lcH>k> 
at  the  stack  discfiarge  froni  the  dusi-colleclinii  s\'stenis  to  see  ihai  tlie\  are 
not  lettiniz  dust  escape. 

Important  One  of  the  things  that  tlie  operator  has  to  watch  lor  is  stoppages  in  ihe 

Teed  to  or  the  discharge  from  the  heating  and  cooling  eqiiipinent.  FrequentK 
he  can  avoid  equipnient  dekiys  by  clearing  tlie  stoppages ;t;s7. 

When  tlic  equipment  is  off  the  operator  should  look  for  excessive  wear  <mi 
drive  gear  teeth  and  trunnion  rolls.  He  should  look  inside  the  e\  linJer  for 
damaged  or  stopped  up  llights.  Loose  or  nii---ing  bolts  in  the  drive  gear  or 
she!!  should  be  reported. 


10 

Iu)r  liquids  Heating  and  cooling  equipment  for  liquid  and  gases  are  fairly  trouble-free, 

and  gases  Fairly  trouble-free  should  not  mean  they  get  no  attention. 

As  with  solids,  the  temperature  of  the  heating  or  cooling  lluid  in  and  out 
are  important.  Even  more  important  is  the  temperature  in  and  out  of  the 
material  to  be  heated  or  cooled. 


Improper  temperatures  of  the  heating  or  cooling  lluid  frequently  result 
from  valves  not  being  opened  to  the  right  position  or  valve  failure  (such  as 
the  seat  being  off  the  stem). 

Improper  temperature  of  the  process  material  discharged  from  the  heating 
or  cooling  equipment  can  be  caused  by  Improper  temperature  of  the  feed 
material,  insufficient  flow  of  the  heating  or  cooling  lluid.  or  fouling  on 
either  5;ide  of  the  metal  surface. 


During  his  shift  the  operator  should  frequently  observe  temperatures  in 
and  out  of  both  the  heating  or  cooling  fluid  and  the  process  tluid.  Flows  of 
both  these  streams  should  be  checked.  Sometimes  pressures  are  used  to 
indicate  if  the  desired  fiow  is  present.  Note:  Sometimes  excessive  heating  or 
cooling  fluid  can  be  used  with  very  little  benefit.  This  is  expensive  and  the 
good  operator  controls  to  use  the  minimum  lluid  that  gets  the  desired 
results. 


5'/?///  duties  The  operator  should  see  that  sprays  or  drip  pipes  are  properly  directed  to 

(liquids  and  keep  the  outer  surfaces  wet  when  surface  cooling  is  used.  At  the  same  time, 

S^s^s)  he  looks  for  and  clears  stoppages  in  sprays  and  troughs. 
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Inipnnjfii  He  shnuld  look       loaks.  drips.  (M'spilN  sinjc  tIk's-j  cjn  rcpivsLMii  !.>n>-cn  of 

valuable  prodiiLts.  Tliesc  also  trcqiicntly  Laiisc  Janiaiic  to  LH]uipnKMn  anJ 
loundations.  C'aich  thcsL*  tluids  in  biiLkcis:  a'pori  the  L'aks  lor  a-pair. 

X'isihic  nini  or  buildup  on  iIk'  niclal  sLirfjcc  should  bL'  clLMncd  i>tY  if 
pos^iblL^  Stroniz  vibrations  of  hL'aling  ox  coolinii  (.Vjuipnionl  >lunild  W 
fL-portL'd  since  the  equipnKMit  is  sonu'linics  daniaiied  in  this  manner. 

The  aood  operator  knows  on  which  side  the  metal  surface  there  is  the 
hiijiiest  pressure.  Tills  means  tlKit  this  :  aid  will  mix  with  the  other  Huid  if 
there  is  a  leak  in  the  metal  surface  (or  tl^roueh  a  gasket.) 

He  can  then  detect  leaks  that  might  otherwise  be  unohseiTed.  An  example 
is  checking  the  pH  of  cooling  water  used  in  an  acid  cooler.  Any  acidic  pH 
indicates  the  cooler  is  leaking. 

If  the  cooling  water  is  at  a  higher  pressure  than  the  acid,  a  leak  would 
allow  dilution  (weakening)  of  the  acid.  Specillc  gravity  checks  of  the  acid 
before  and  after  the  cooler  will  indicate  a  water  leak  into  the  acicL 

When  the  equipment  is  off  it  should  be  inspected  for  visible  damage 
(corrosion,  cracks,  or  breaks).  Buildups  on  the  metal  surface  that  cannot  be 
removed  during  operation  frequently  can  be  removed  when  off. 
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Safety  Sampling  at  the  heating  and  cooling  equipment  is  one  of  the  most 

frequent  dangers.  Some  samples  require  the  use  of  protective  clothing  such 
as  eye  protection  and  rubber  gloves. 

Cylindrical  vessels  for  beating  and  cooling  of  solids  require  the  same 
attention  as  all  moving  equipment,  particularly  at  the  drive  gears  and 
tninnion  rolls.  Falling  knockers  or  rappers  which  have  come  loose  are  an 
additional  danger. 

Leaks  or  sprays  under  pressure  are  possible  dangers  around  some  lieating 
and  cooling  equipment. 


12 

Preventive  Most  of  these  items  were -covered  under  operator  duties. 

maintenance 

Lubrication  is  important  on  cylindrical  vessels  for  solids  because  of  the 
^  usually  heavy  loads  at  the  drive  gear  and  trunnion  rolls. 
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Stopping  vibnili(Tn  nn  Tans  aivJ  <mi  \U\iu^\  and  iijs  lu'atinii  aiul  ^-oi^Hn.j 
equipment  gives  tlieni  a  longer  life. 


13 

Questions  What  is  a  trunnion  roll*.'  (The  support  for  eyiindrieal  hea^er^  or  eo(^lers  hM" 

solids.  They  allow  roiaiinii  nunement.) 

What  do  rappers  (knockers)  do'.*  (Diskxlge  buildup  in  llighis  by  the  >lioek 
of  impact ) 

What  is  commonly  used  as  the  heating  or  cooling  inediuni  in  cylindrical 
heaters  or  coolers?  (Air) 

What  do  lifting  flights  do*.'  (Pick  up  the  material  and  drop  it  through  ihc 
air  to  give  better  contact. ) 

Traveling  grates  are  never  used  for  cooling  solids.  (False  -  They  are  used  in 
both  heaters  and  coolers  for  solids.) 

The  most  important  single  factor  in  heating  or  cooling  solids  is  to  know 
when  process  temperatures  are  not  right  and  to  look  for  the  trouble,  (True) 

Too  much  moisture  in  the  feed  material  can  affect  the  temperature  of  the 
dry  solids  discharged  lYom  a  cylindrical  heater.  (True  -  It  will  reduce  the 
temperature  of  the  product.) 

Feeling  of  the  material  from  cylindrical  heaters  of  coolers  is  seldom  of  any 
help  to  an  operator.  (False  -  Many  times  it  can  be  a  good  guide  to  an 
experienced  operator.) 

What  one  point  tells  an  operator  whether  a  dust-collecting  system  is 
working?  (The  discharge  from  the  stack.  This  is  not  the  only  point  to 
watch.) 

Wear  on  gears  or  trunnion  rolls  is  the  responsibility  of  maintenance  and  of 
no  concern  of  the  operator.  (False  -  Frequently  the  operator  is  the  first  to 
note  and  report  this  wear.) 

Spraying  water  on  the  outside  of  a  tank  is  a  very  efficient  or  not  very 
efficient  means  of  cooling?  (Not  very  efficient  -  but  still  often  worthwhile 
^  because  it  is  easy  to  do  and  can  be  done  quickly.) 
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Air  is  llic  most  t'roquonil>-  Usod  lioulini:  or  cooliiii!  niodiuni  tor  liiiiiids  jiul 
iiusl's.  (F:i1so  -  Stoani  and  waior  arc  used  nioro  rrotiiivMitK'. ) 

Do  straiiilit  piiKN  or  rolled  Cecils  give  tlio  most  .'oniact  surfaco'  (Roiled 
coils) 

What  arc  llio  most  oniciont  typos  of  liquid  or  iias  heaters  aiul  coolers  that 
were  diseiissed?  (Shell  and  tube  heat  exehaniiers ) 

Heatini!  or  eooliniz  medium  is  only  used  in  the  shells  of  shell  and  lube 
exelianizers.  (False  -  Tlie  design  can  he  Tor  this  medium  lo  be  either  in  the 
shell  or  in  the  tube. ) 


Flowing  the  acid  to  be  cooled  through  the  tubes  can  reduce  the  price  of  a 
shell  and  tube  heat  exchanger.  (True  -  Tlie  tubes  may  have  to  be  stainless 
steel  to  resist  corrosion,  but  the  shell  can  bu  mild  steel  if  water  is  bcjiig  used 
us  the  cooling  medium.  ) 


Which  is  easier  to  Hush  out  or  clean,  shells  or  tubes?  (Tubes) 


Does  this  sound         Will  fouling  of  the  metal  surface  increase  or  decrease  the  temperature  of  a 
confusing:'  Why       liquid  being  heated?  (Decrease)  Of  a  liquid  being  cooled?  (Increase) 
is  it  triK'? 

What  is  a  possible  pollution  source  in  liquid  or  gas  heaters  or  coolers? 
(Leaks) 
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Do  dry  metal  surfaces  indicate  good  or  bad  heating  or  cooling?  (Bad  -  You 
can  get  no  heating  or  cooling  where  the  heating  or  cooling  medium  is  not  in 
contact  with  the  metal  surface.) 

Pressure  gages  can  be  used  as  an  indication  of  How?  (True  -  They  will  not 
tell  what  the  How  is,  but  if  you  have  no  pressure  you  also  have  no  flow.) 

More  flow  of  heating  or  cooling  medium  always  means  better  heating  or 
cooling.  (False  -  Usually  there  is  a  flow  beyond  which  you  get  very  little 
improvement  by  increasing  the  flow.) 

Can  you  determine  which  direction  a  leak  will  go  in  a  shell  and  tube  heat 
exchanger?  (Yes  -  It  will  go  from  the  high  pressure  fluid  to  the  lov/  pressure 
fluid.) 

When  sampling  acids  you  need  rubber  gloves  but  no  eye  protection. 
(False  -  Your  eyes  are  one  of  the  easiest  parts  of  the  body  to  be  dam.aged 
with  acid.  Wear  eye  protection.) 
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Fan  vilTralioii  ljii  be  stoppcti  onl\'  by  bahmciniZ  by  inainlc'nan.'O  p-ooplo. 
(False  -  Sometimes  an  operator  ean  wash  a  buikiiip  of  material  olTa  fan  anJ 
Slop  iis  vjhru lions. ) 


14 

'^^'^/^"^  This  shde  shows  both  a  rolatinii  evhndrical  healer  and  a  iravehnii  iirate 

heater. 

This  shows  the  inside  of  a  traveling  grate  heater. 

This  is  the  inside  of  a  eyhndriea;  cooler.  Note  the  lifling  tlights.  This 
cooler  is  in  motion  and  in  operation. 

Tliis  slide  siiows  a  sh--il  and  tui^<'     Ml  exchanger  being  taken  apart. 

This  slide  shows  surface  cooling  on  the  outside  of  a  tank. 
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C  hapur  1^^  GRANULATING  EQUIPMENT 


WHAT  TO  DO 


WHA]  TO  SA^ 


1 


Introductir)}! 


Drum 
granulator 


Granulation  is  iho  •K)nur:jL*f.     *>!     'od.  ^'  ,u  -["^^^Mi.^i  Ironi  fine 

Nulul  i>jiiiLics  ami  a  melt  or  slurry.  The  sized,  sc^lid  siMieriLa!  parlielos  arc 
called  i^ranules.  (iranules  are  Ibrined  by  the  soricnini:.  ir.eliinu.  <^r 
erysiallizalion  of  the  solid  particles  in  the  li(]uid.  lliis  causes  the  small 
particles  to  stiek  together  or  iu'come  eoated  with  a  iVesh  layer  of  material. 

The  small  particles  can  he  either  returned  fines  or  a  new  feed,  ov  a 
combination  of  new  feed  and  reevcled  lines. 


2 

The  equipment  usually  used  to  granulate  fertilizers  is  the  drum 
(ammoniator  granulator),  pug  mill  (biunger),  and  the  pan  granulator.  I:ach 
kind  of  granulator  has  special  operational  advantages  and  disadvantages. 

In  the  following  descriptions  and  discussions  of  granuiators,  a  feed 
solution  or  slurry  containing  1  5  to  5%  water  is  normal.  The  recycle  material 
is  dry,  minus  1 2-mesh  material.  The  granulated  material  leaving  the 
granulator  is  hot  and  moist.  It  usually  requires  drying,  sizing,  and  eooling 
before  leaving  the  plant. 


3 

The  drum  granulator  is  a  cylinder  mounted  on  rollers  (trunnions)  so  that 
tlie  drum  is  rolled  by  a  drive  motor.  Tlie  drive  power  is  transmitted  by  a  ring 
gear  and  pinion  or  a  chain  drive  that  encircles  tlie  drum. 
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Ski'fi  h  on 


Recycle  / 
material  / 
I  / 


Retaining  ring 


Rotary  scraper 


Ammonia 


Ammonia  sparger 


DRUM  GRANULATOR 


Product 
discharge 


A  chute  delivers  the  reeyeled  material  to  one  end  of  the  drum.  The  teed 
end  of  the  drum  has  a  retaining  ring  to  keep  the  materi.  1^  ii  the  drum.  Tlie 
diseharee  end  of  the  drum  may  vary  in  the  manner  oi  si/e  and  type  of 
diseliarsie  rinu.  Some  drums  have  no  rine. 


A  beam  usually  runs  through  the  drum.  Tliis  beam  is  used  to  support  the 
spargers,  distributors,  sprays,  and  associated  piping.  Because  ol^  the  beam 
length  and  force,  the  beam  is  usually  of  large  pipe  or  heavy  H-beam 
construction. 


4 

Spargers  are  drilled  or  slotted  pipes  that  are  submerged  in  the  rolling  bed 
of  material  being  granulated.  Most  commonly  a  sparger  distributes  anmionia 
under  the  bed.  Spargers  arc  also  used  to  distribute  ammoniating  solutions, 
acids,  or  other  liquids  or  gases. 

Distributors  are  used  to  spread  a  solution  or  slurry  on  the  bed.  The  rolling 
action  in  the  drum  then  tends  to  mix  and  spread  the  liquid  to  all  particles. 
Distributors  can  be  simple  open-ended  pipes,  slotted  pipes,  a  series  of  spray 
nozzles,  or  a  trough  with  serrated  discharge  edge. 
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DruHc  izn^ni.  .h-m'^  jUm  hj\^-  lypc  o:  ^:rd\^:v  \o  r:!iv>\  v  ih-:  h^^l,  v. 

b\cr  tli:il  Nlicks  lo  tlic  drum  walls.  \hc  s^Tapcr^  \.:r\  lYtMii  t"i\jJ  MadL^v  i>> 
Rviprocatinii  or  rota  tin  v:  amis. 


Sonv.*  ih  fi  !iulal  arc  a';so  tnicJ  v. iih  rapper^  llial  di^lodiic  llic  shell 
coaling  by  inira^   on  ilic  ouicr  surface*  oi"ih-j  drum. 

Now  to  put  ail  o(  these  items  te»uellier.  The  ree\  ele  feed  enters  ihe 
reNolving  drum  and  is  wetted  by  an  aeid  slurr\  .  Hie  >lurr\  is  eoated  onti>  the 
reeNcle  pariielcs.  It  is  also  neutralized  by  ammonia  t>om  the  under  bed 
sparger, 

Tlio  neutralizatiovi  reaction  heats  and  dr>  s  the  particles.  Ilie  rollini:  action 
caii>es  the  particles  io  sta\  separate  and  become  rounded.  The  scraper>  keep 
the  wall  dean  to  alhnv  tiood  rollint:  action. 


5 

Opcraihiyi  Good  iiranulation  is  dependent  on  the  operator.  No  matter  how  good  the 

dunes  control  devices,  close  observation  by  the  i  nerator  is  ess<^i  ti,.    \\^  riiust  make 

cluinges  in  the  v;ivi,ablcs  to  continuoiish  mainrain  tiood  granulation.  'I'o  do 
this  properly,  he  must  know  the  effect  of  each  variable  on  uranulation. 
General  guides  can  be  given,  but  experience  is  an  invalualMe  asset. 


6 

Tlic  operator  must  match  the  recycle  rate  to  the  slurry  feed  rate.  Usually 
the  slurry  rate  is  changed  as  tlie  recycle  rate  is  maintained  at  a  maximum. 
Ammonia  or  ammoniating  solution  is  added  to  give  a  desired  neutralization 
or  temperature.  Steam  or  water  may  be  added  lYom  sprays  or  spargers  to 
increase  the  bed  moisture  and  make  the  particles  grow  larger.  Air  may  be 
sparged  under  the  bed  to  reduce  the  bed  moisture  and  reduce  particle 
growth. 

Tlie  sparger  openings  need  periodic  cleaning.  This  is  often  done  by 
steaming.  Tlie  sparger  outer  surfaces  and  supports  also  require  cleaning. 
Rodding  during  operation  is  effective.  Reversing  the  drum  rotation  is  also 
effective.  At  about  3-day  intervals,  it  is  necessary  to  shut  down,  enter  the 
drum  and  break  the  caking  off  the  sparger,  its  supports,  and  the  drum  head 
ring. 

3137 


ER|c  182 


7 

t:ranu!ati(^n.  Fra]Ui.*nt  obscr\ ion  ot"  tihj  sjrupcr     rcquir.'J.  -mi^i 

liK'  ^cTjpcr  TnculiLiiiisiii  work,  but  tiic  vUiKt->  niU-t  -^Tj-f-nii-v  It  i^itvi: 
JitriuLilT  to  the  scrupLT  in  j  du^t\  or  smok\  drum.  Simik^i n  is 
n•cVc^N.l^y  to  iin^rrupi  tii  j  iVcds  Un  j  iiinnnc  io       j  i^^n     \  ua\  . 

It  is  ..^{ptul  to  rap  tlie  nIk'II  v\ith  j  woock'n  mjiil  oiu'.-  or  ,i  ^inu  i*^ 

rcinovL-  tiK"  hard  Luki-d  UiNlt  on  tlu'  ^licll.  iSicd  liamnicrs  ^liould  not  bo 
Used:  t!K*y  K*nd  tla*  drum.  >  lliis  helps  the  sJraper  do  j  more  elTc^ti\e  iob. 


8 

Vhc  mjtcri:il  leaving  tlie  dnim  often  tend-  tc^  be  sii^'k\  or  plastie,  Iliis 
stiek\  material  will  build  up  on  the  lump  iirid  and  alsi^  build  up  in  the 
disehartrc  chute. 

lliis  buildup  must  be  removed  to  prevent  stoppages.  If  cleaned  hmirlv , 
few  problems  occur:  but.  if  neglected,  a  shutdown  to  clear  a  stopped  up 
chute  will  occur.  Usually  rodding  the  chute  will  be  encnigh. 

A  lump  grid  to  catch  the  lumps  from  the  sparger  and  cnhcr  drum  internals 
is  placed  between  the  drimi  discharge  and  the  dr\  er  cinite.  lliis  is  to  prevent 
large  lumps  fron^  wedging  in  the  chute.  The  captured  lumps  are  broken  vviih 
bars  or  hamm  ers  so  that  they  pass  the  grid. 

luipoiimit  The  drum  has  a  tendency  to  discharge  many  lumps  at  one  time  (as  when 

the  sparger  is  rodded).  and  quick  action  nuist  be  taken  to  prevent  the  lump 
grid  from  stopping  up.  If  the  lump  grid  stops  up,  a  heavy  spiil  or  shutdown 
will  occur. 

Fume  ducts  need  periodic  cleaning  to  allow  good  venting  of  the  drum. 
It  is  important  to  clean  up  spillage  to  protect  drives,  bearings,  etc. 


EKLC 


Preventive 
nmhitename 
and  hihrication 


Lubrication  of  the  graiuilator  is  usually  pr^^cribed  by  the  manulaeturer. 
The  drive  train  requires  periodic  lubrication.  If  a  speed  redu<'er  is  used, 
filtering,  cooling,  and  adequate  oil  pressure  must  be  maintained.  Tlie  drive 
pinion  and  ring  gear  or  chain  and  sprocket  should  be  treated  weekly  with  a 
stiff,  adhesive  grease  (Crater  compound). 
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support  trunnion  bcariniis  -.hould  bo  lubricated  \\j-kl\.  A  iiiiih  cjujliu. 
"extreme  prev-.-re*^  iirease  has  been  1'ound  to  be  \er\-  satiNtaetor\ . 

(irease  buttons  should  be  cleaned  before  connectiniz  the  sireaNC  izun.  Tlio 
beaiini!  sluvald  n(>t  be  filled  too  full.  Hie  seals  will  Tail  w  hen  iireasc  prevsure 
is  applied  to  a  full  bearmii.  Protection  of  beariniis  from  solution  and  solid 
spUls  will  help  tt^  prevent  accidental  intrusion  into  tlie  bearings  winch  causc^ 
earl\  failure. 

Tlie  N^Taper  operatinii  mechanism  requires  fre(|uent  lubrication.  The 
frequency  uepends  on  the  type  used. 


10 

Spjrgers  should  be  inspected  at  least  monthly  for  hole  enkiriremenl  which 
will  cause  poor  distribution  of  the  sparged  material.  The  sparkier  itself  ami  its 
supports  should  also  be  inspected  for  bendinu  or  damaiie.  An  improperly 
located  sparger  will  give  poor  operation. 

Liquid  distributors  also  neeJ  frequent  inspection.  Spray  stoppages,  worn 
holes,  and  improper  slope  or  location  w^ill  occur  and  must  be  corrected. 

VVom  or  damaged  scrapers  can  also  cause  trouble.  They  cause  uneven 
material  How  and  can  actually  cause  material  to  back  out  the  head  end  of 
the  drum. 


11 

Sat'cfy  Hot  acid  solutions  are  used  in  the  drum.  Splash  goggles  and  rubber  gloves 

are  the  minimum  protection  needed  when  handling  the  solutions. 

Hard  hats  should  be  worn  in  all  operating  areas.  Dust  and  falling  fertilizer 
particles  cause  the  need  for  safety  glasses  in  the  granulator  area. 

At  times,  escaping  fumes  or  dust  require  that  chemical  and  dust  masks  be 
used. 


Tliere  is  the  hazard  of  lumps  falling  in  the  granulator  from  the  beam  or 
scraper.  Caution  is  advised  even  when  just  looking  in  the  granulator  or  when 
breaking  lumps  on  the  lump  grid. 
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Much  cure  inust  be  used  wlicii  rodding  tlic  sp:irgci\  riic  bar  may  bcc(iinc 
hung  and  moved  violently  by  the  drum  rotation. 

When  it  is  necessary  to  enter  the  di'um,  the  power  to  the  drum  drive  and 
scraper  drive  must  be  pulled.  Solutions  and  ammonia  nnist  also  be  valvcd  olT. 

Lumps  on  the  beam  and  scraper  should  be  knocked  olT.  They  may  Tall  iT 
this  is  not  done. 

The  temptation  to  enter  the  drum  to  clean  the  sparger  without  taking  the 
above  precautions  must  be  resisted. 

13 

Pugmill  Tlie  pug  mill  is  a  U-shaped  trough  with  twin  shafts  equipped  with  paddles. 

The  drive  power  is  applied  to  rotate  the  shafts. 
Recycle  in 


Sketch  on 
blackboard 


Product  out 
SECTIONAL  ELEVATION 


A  chute  delivers  recycle  to  one  end  oi^  (he  iiiilK  The  sUirrv'  is  dislrihuied 
onto  the  recycle  bed  through  o]Kmi  eiul.  drilled  pipes,  or  spray  no/vk's.  The 
mixing  action  of  the  paddles  thorouiihly  mixes  the  reeyele  und  slurry.  !n  (his 
way  the  recycle  material  is  iigglomenited  or  coated  with  the  slurry  salts. 

Tlie  mill  tends  to  be  seli-cleuning  by  the  jxiddles.  The  granulated  nuiterial 
discharges  through  an  opening  in  the  bottom  ol' the  trough  at  the  end  of  the 
mill. 

14 

The  opeialor  controls  the  granulation  by  chrn:L:ing  the  proportions  ol' 
slurry  and  recycle.  Close  observation  of  the  mill  product  and  material  action 
in  the  mill  is  needed.  These  observations  usually  indicate  when  and  what 
corrective  action  is  needed. 

A  lump  grid  to  catch  ''shell-out"  ot'the  mill  is  used  to  protect  chutes  IVom 
stoppage.  This  oversize  must  be  broken  as  it  occurs  to  prevent  stoppage  of 
the  grid. 

The  chute  from  the  grid  to  the  dryer  must  be  roddcd  or  cleaned 
frequently  as  the  hot,  moist  granular  material  sticks  in  a  chute.  Fume  and 
dust  ducts  must  be  kept  in  service  by  frequent  cleaning.  Cleaning  is  done  by 
roddingand  rapping  to  loosen  deposits  at  pickup  points,  bends,  etc. 

The  shaft  bearings  and  drive  unit  of  the  pug  mill  require  frequent  cleaning 
to  prevent  fertilizer  from  getting  into  and  ruining  the  bearings. 

Fume  ducts  need  periodic  cleaning  to  allow  good  venting  of  the  mil!. 

It  is  important  to  clean  up  spillage  to  protect  drives,  bearings,  etc. 

15 

Tlie  slurries  entering  the  mill  are  hot  and  often  acidic.  The  mill  action 
tends  to  splash  those  liquids.  Splash  goggles  and  rubber  gloves  should  always 
be  used  around  such  liquids,  A  transparent  shield  at  the  feed  end  of  the  mill 
helps  to  protect  the  operators. 

Hard  hats  should  be  worn  in  all  operating  areas. 

Dust  and  falling  fertilizer  particles  cause  a  need  for  safety  glasses  in  all 
operating  areas, 
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Fumes  :iik1  cIli^^  can  cliusc  the  need  lor  a  chemical  and  dust  mask  for 
operators. 

Tlie  pug  mill  will  need  cleaning.  It  must  not  he  roddcd  when  operating  as 
the  paddles  may  catch  the  bar  and  hurt  the  operator.  Do  not  put  your  hands 
in  the  mill  when  it  is  operating.  When  the  mill  must  he  entered,  tlie  power  to 
the  drive  must  be  pulled.  The  solution  piping  must  he  valved  oil. 
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The  pan  granulator  is  a  disc  with  sidewalls;  its  bottom  is  inclined  at  an 
angle.  The  disc  is  rotated  on  a  central  stem.  Ihe  stem  is  driven  by  a 
motor-gear  reducer  drive  train. 


Sketch  on 
blackboard 


Concentrated 
solution 


Solution 
sprays 


Recycle 
fines 


Undersize 


Product 


Conveyor 
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PAN  GRANULATOR 
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Recycle  is  fed  to  the  pan  at  the  topmost  part  of  the  disc.  Slurry  is  usually 
distributed  through  spray  nozzles  on  headers  over  part  of  the  disc. 
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The  p'du  tLMuls  lu  rctLiin  the  finest  izranules  in  the  bed.  ThesL'  tnies  .iro 
carried  uinvarcl  in  the  corner  of  the  pun  until  gravity  overcomes  the 
centrifugLiI  force.  The  fines  (and  the  recycle]  then  fall  in  a  thin  layer  across 
the  face  of  the  pan.  The  falling  layer  passes  uiuler  the  sprays  where  tl^; 
sprayed  slurry  coats  the  particles.  The  rolling  action  afterward  tends  to 
round  the  particle. 

Recycle  enter^ 
here 


Sketch  on 
hiackhourd 


Pan  rotation 
PAN  GRANULATOR 


A  scraper  (fixed  or  reciprocating)  is  needed  to  clean  the  bottom  of  the 
disc  as  some  spray  passes  through  the  falling  layer  of  fines.  Wall  scrapers  are 
also  needed  to  continuously  clean  crust  off  the  side-walls. 


The  material  that  discharges  from  the  pan  falls  through  a  lump  grid  onto  a 
belt  conveyor  or  into  a  chute,  Tlie  lump  grid  protects  chutes  from  large 
lumps  such  as  occasionally  scale-out  of  the  pan. 

No  spargers  are  used  in  pan  granulators  as  their  presence  disrupts  the  bed 
action. 


hi  early  operation  of  the  pan,  variation  in  the  pan  inclination  or  speed 
may  be  advisable.  Once  good  granulation  is  obtained,  the  angle  and  speed 
can  be  fixed. 


3143 


17 

Operating  'T\\c  opcmlor  niusl  niiilLii  iIil'  i-lxalIc  \\\\c  am!  sliirr\  feed        \o  get  l:ooJ 

Jiffies  granulation.  ^Flic  spray  nozzles  must  be  observed  !Veqiien!!>  to  iiiaiiitain  a 

good  spray  pattern.  Stoppages  or  poor  spray  patterns  nuisi  lie  cleared  by  one 
of  several  means,  such  as  stopping  the  ieed  and  steaming  oui  ilie  s\  sieni  or 
inserting  a  steam  lanee  in  the  olTending  spray  nozzle.  If  these  steps  do  not 
work,  the  nozzle  should  be  changed. 

The  pan  should  be  obsei-ved  for  buildup  on  the  surface  or  side-walls.  When 
buildup  occurs  whicli  tho  scrapers  do  not  remove,  a  shutdown  and  nianual 
removal  is  required. 

The  discharge  lump  grid  and  chute  must  be  cleaned  periodically  to  prevent 
stoppages.  The  captured  lumps  must  be  broken  freciuently. 

Fume  ducts  must  be  periodically  cleaned  to  give  continuous  dust  and 
fume  removal. 


18 

Luhiicatiou  and  Tlie  drive  train  of  the  pan  requires  lubrication  which  will  be  specified  by 
preventive  the  manufacturer.  The  gear  reducers  in  the  train  should  be  checked  for  oil 

maintenance  levels  each  week.  Tlie  main  bearing  must  be  lubricated  frequently. 

If  a  reciprocating  scraper  is  used,  lubrication  at  daily  intervals  will  be 
needed. 

Keeping  the  bearing  and  drive  train  clean  of  dust  and  spilled  fertilizer  will 
stop  fertilizer  from  getting  into  the  bearings. 

The  spray  nozzles  must  be  cleaned  at  intervals  to  remove  trash  and 
accumulated  solids. 

Worn  or  displaced  scrapers  will  give  poor  granulation.  They  should  be 
checked  each  week. 


19 

Safety  Tlie  hot  slurries  fed  to  the  pan  can  cause  severe  burns.  Face  shields  or 

splash  goggles  are  needed  for  eye  protection.  Rubber  gloves  are  needed  for' 
hand  protection  when  handling  these  slurries. 
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Hard  hats  aiul  safely  ulasscs  arc  r^'ciuiivd  in  all  plant  ar^'as.  Dust  iiia^ks  aiv 
iiciprul.  especially  duriiiij  startups. 

The  rotating  pan  and  inovini:  seraper  are  hazardous  to  ain  one  ecMitaetini: 
them.  Power  to  the  drives  ol'  these  elements  should  be  pulled  before  working 
on  or  close  to  tbeni. 

Lumps  can  fall  from  the  pans,  especially  during  cleaning.  Always  work 
from  a  safe  location. 
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What  are  the  two  feed  materials  used  to  produce  granules?  (Fine  solici 
particles  and  melt) 

Is  particle  size  increased  or  decreased  during  the  granulation  process? 
(Increased) 

Name  three  types  of  granulators.  (Drum,  |xig  mill,  and  pan) 

What  is  the  main  purpose  of  the  support  beam  in  a  drum  granulator?  (To 
support  spargers,  distributors,  sprays,  and  their  piping) 

Which  is  usually  distributed  through  the  sparger  in  a  drum 
granulator-a/?//??o/7w  or  solution!  (Ammonia  as  a  gas) 

Does  the  production  rate  from  a  granulation  system  depend  on  the 
solution  feed  or  the  recycle  solids  feed'}  (Solution  feed-  in  the  long  run 
production  rates  are  equal  to  solution  feeds  minus  losses  in  dust  systems  and 
spills.) 

Does  good  granulation!  depend  more  on  the  operator's  observing  the 
granulation  or  observing  instruments'!  (Bo^h  are  important,  but  observing 
granulation  and  operator  experience  in  granulation'  is  the  most  important,) 

Name  two  ways  of  cleaning  buildup  off  the  sparger  in  a  drum.  (Rodding. 
Reverse  the  drum  rotation.) 

Why  is  quick  action  necessary  when  lumps  are  discliarged?  (To  prevent  a 
shutdown.  Lumps  usually  come  in  bunches  and  will  cause  spills  and 
shutdowns  if  not  quickly  broken  into  smaller  lumps.) 
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Why  inc  glows  :iiul  iioiiizlcs  necessary  wIkmi  \V()rkiiiu  wiili  solutions'' 
(These  solutions  are  usually  liot  aiul  aeiclie.  Gloves  jiul  izouules  are  uoocl 
safety  proteeliou. ) 

The  mixing  or  agitation  in  a  pug  mill  is  usually  more  vigorous  than  in 
other  graiuilators'.'  (  I'rue) 

Why  should  you  not  rod  in  a  pug  mill  when  it  is  in  operation'.^  (The 
rotating  paddles  fill  most  of  the  pug  mill  and  make  roddiug  very  dangerous.) 

Are  fines  or  large  parlieles  most  likely  to  he  diseharged  from  a  pan 
granulator'?  (Large  particles.  This  is  good  because  the  small  particles  go  hack 
under  the  spray  to  be  coated  and  form  larger  particles.) 

In  which  of  the  following  are  spargers  not  used:  pan  grannlafor,  clruni 
gnmululor,  ox  pu}^  miiri  (P^ni) 

Keeping  sprays  clean  is  an  important  operator  duty  with  pun  granulators? 
(True.  The  spraying  pattern  is  important  to  the  granulution  achieved  in  puns. 
Some  solutions  require  much  attention  to  keep  the  sprays  clean:  other 
solutions  require  very  little  attention.) 

21 

Slides  This  is  a  slide  of  a  pan  granulator.  Note  the  position  oi*  the  solids  feed 

chute  and  the  solution  sprays.  Four  different  fertilizers  have  been  nuide  in 
this  pan.  Also,  note  the  fume  hood  for  better  working  conditions  and 
pollution  control. 

A  drum  granulator  is  used  to  produce  nitric  phosphate.  Drums  are 
probably  the  most  versatile  and  widely  used  of  the  granulators.  Note  the 
lumps  at  the  discharge  grate.  They  should  be  broken  promptly.  These  were 
allowed  to  remain  for  the  slide  to  be  made. 

Slide  three  is  a  pug  mill  producing  ammonium  polyphosphate  (a  very  high 
analysis  fertilizer,  15-62-0).  Note  the  solution  feed  is  an  open-end  pipe.  Also, 
note  the  protective  shield. 
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riuiptLM'  20:  NEUTRALIZATION  AND  REACTION  EQUIPMENT 


WHAT  TO  SAY 
1 

Reaction  equipment  is  tlie  lie:irt  or  most  important  pari  of  many  fertilizer 
processes.  In  these  processes  this  is  the  ecjuipment  which  controls  the 
chemical  composition  of  the  fertilizer  produced. 

Neutralization  is  a  reacJion,  but  is  so  widely  used  in  the  fertilizer  industry 
that  it  will  be  given  special  treatment  in  this  chapter.  This  combining  of 
various  acids  with  ammonia  is  the  basis  for  the  produciton  of  numerous 
fertilizers. 

Reaction  equipment  is  the  container  or  vessel  where  two  or  more 
chemicals  are  brought  together  under  conditions  that  will  cause  them  to 
react  to  give  the  desired  fertilizer  compounds  or  mixtures.  The  reaction 
product  may  be  either  a  liquid,  a  slurry,  or  a  solid. 

Many  times  there  are  numerous  processing  steps  that  must  follow  the 
reaction  to  get  the  fertilizer  to  the  desired  condition.  However,  the  reaction 
determines  the  chemical  composition. 

Reaction  conditions  in  many  cases  are  very  important.  In  fact,  some 
reactions  will  not  happen  just  because  the  reactants  are  brought  together. 
Certain  conditions  of  temperature  or  pressure  or  contact  of  the  reactants 
may  be  necessary.  A  few  very  special  reactions  will  not  occur  without  the 
presence  of  a  material  that  promotes,  but  does  not  enter  the  reaction.  Such 
materials  are  called  catalysts. 

2 

Reactors  are  usually  designed  to  do  the  following: 

1.  Proportion  the  reactants  to  get  the  maximum  reaction  (frequently  this 
means  having  a  small  excess  of  one  reaetant). 

2.  Provide  intimate  contact  of  the  reactants  (the  amount  of  contact 
normally  controls  the  speed  of  reaction). 

3.  Keep  reactants  in  contact  long  enough  (retention  time)  for  the  reaction 
to  be  completed.  In  a  few  eases  contact  for  too  long  a  time  causes  the 
product  to  degrade. 
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4.  Cause  tcmpLTuluro  and  prcssiuv  cciiulilicMis  that  aiv  inosl  favurahlc  lo 
[he  iwuiion. 

5.  Give  sp:u\'  for  separation  M'  funics  ov  e.iscs  IVcmd  \hc  \h\u\^\s  cm  scMuk. 

TIkmv  is  very  lilile  unil*onnil\'  in  reactors  as  lo  si/.e  ov  t\  pe  of  enclosure. 
"I hey  are  specially  designed  to  give  the  de^ircd  reaction  coiulitic^is  lor  the 
particular  process.  Frequently  specialized  materials  arc  necessary  because  of 
corrosive  conditions,  high  temperatures,  or  high  pressure. 

Some  cxam[)les  are  urea  reactors  which  will  withstand  the  high  pressures 
(200  atmospheres)  necessary  to  get  the  desired  reaction.  These  reactors  are 
relatively  large  to  provide  sulTicient  retention  time  to  complete  the  rcactic^i. 

A  nitric  acid  converter  (reactor)  on  the  other  haiul  is  very  little  more  than 
an  enlargement  in  the  line.  However,  it  must  be  of  special  materials  to 
withstand  temperatures  in  excess  of  1 70(f  F.  It  must  also  support  and 
protect  the  expensive  platinum  catalyst  re(|uired  to  cause  the  reaction. 

Digestion  reactions  in  which  acids  dissolve  phosphate  rock  are  basic  to  the 
production  of  superphosphates  and  nitric  phosphates.  1*he  materials  of 
construction  must  be  corrosive  resistant  because  of  the  acids  present.  The 
TVA  cone  mixer  for  production  of  superphosphate  is  an  example  of  how 
compact  a  reactor  can  be  in  some  instances.  A  cone  18  inches  in  diameter 
and  27  inches  high  can  produce  40  tons  per  liour. 

On  the  other  hand  the  combustion  chamber  (reactor)  for  the  calcium 
metaphosphatc  process  is  I  I  feet  in  diameter  and  40  feet  long  for  a 
production  rate  of  10  tons  per  hour. 

The  burning  of  phosphorus  under  controlled  conditions  is  the  reaction 
step  in  the  production  of  electric  furnace  phosphoric  acid.  High 
temperatures  and  corrosive  conditions  are  present.  At  one  time  it  was 
eonsiderecl  necessary  to  construct  these  vessels  of  acid-resistant  masonry: 
now  water-jacketed  stainless  steel  is  widely  used. 


3 

Neutralization  reactions  can  be  controlled  to  produce  numerous 
fertilizers-such  liquids  as  nitrogen  solutions,  clear  ammonium  phosphate 
solutions  and  even  higher  concentration  ammonium  phosphate  slurries.  Also, 
solids  are  produced,  such  as  ammonium  polyphosphate  and  ammonium 
phosphates. 


.3148 


193 


iiiini:s  makL'  ihc  conlr(^l  of  noutrali/jlitMi  iwilIumis  ivlaii\cl\  ^.mnv. 
(  1  )  BiilM^linv:  yasL'oiis  anmuMiia  llirDUiili  a  pool  o{  acid  is  an  cas\  way  lo  iiol 
!'('-kI  C(M11;k'1  Ix'Iwl'lMi  ivacianls:  and  il)  McasiuinL:  ll.c  pi  I  oT  Uk- 

ro<nltif;g  solulion  is  an  cxc^'llcnl  iiiiido  \o  cc-nii-olling  ilic  propnitionnii:  ol' 
Iho  ivav. lanls. 


Skach  oil 
hiackhoani 


Vent  (Item  4) 

Entrainment  separator 
Water 


Cooling 
water 


Flow  meter 
(Item  1) 

Superphosphoric  acid 
ph^ control  valve 


PLAN  OF  SPARGER 


If  more  than  one  acid  is  used,  it  is-  necessary  to  provide  How 
measurements  and  controls  for  proper  proportioning  (item  I  ).  As  previously 
mentioned,  if  only  one  acid  and  ammonia  are  used,  pH  measurements  can  be 
used  to  control  (usually  automatic)  the  ammonia  additions.  Temperature  can 
also  be  used  as  the  control  measurement. 

Intimate  contact  of  the  reactants  v.;  usually  obtained  by  sparging  (item  2) 
ammonia  into  a  pool  of  acid.  In  some  cases  an  open  end  pipe  is  an  adequate 
sparger.  However,  the  most  common  sparger  is  one  or  more  pipe  loops  which 
have  numerous  small  (usually  about  1 /8-inch)  holes  drilled  in  the  pipe.  This 
allows  many  small  bubbles  of  ammonia  to  rise  through  the  entire  volume  of 
acid. 

Retention  time  is  determined  by  the  depth  (item  3)  ofacid.  Normally  this 
is  not  much  of  a  problem  since  acid  and  ammonia  react  very  quickly. 
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Cooling  is  frequently  included  in  the  reaction  system  since  much  heat  is 
released  when  neutralization  takes  place  (both  temperature  and  pressure  can 
affect  the  degree  of  ammoniation  that  occurs).  In  some  cases  the  heat 
resulting  from  the  neutralization  reaction  is  utilized  to  concentrate  the 
solution  that  is  produced  by  the  reaction. 
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riu'  cddliiiij       ho  provitlcd  in  sc\  oral  w  ays: 

I.  B\'  usiiiii  litjuij  ainnuMiia  as  a  l^wl  aiul  utili/iiii:  {\w  ^'0(^Ii!1l!  inm  (ho 
vapon/alioii  o\'  llu*  aiiunniiia. 

1  \W  L'iroulaline  wuKm-  or  tMlior  ^'cmliiii:  iiK\Iiuiii  lliroui^h  onoliniz  coiN 
iiistallcil  iiisiJc  tho  roaLMor, 

.V  H\'  a[.;n\  iiig  surface  cociliiiii  U)  llu'  roaolion  vessel. 

4.  H\-  puinpiiiLi  Ihc  roador  lluij  ihrtniizh  an  oxiL'riial  cooler  aiul  \\wk  lo 
tiiL'  roacicM'. 

5.  By  aJJiiit^  walor  diroclh'  into  iho  roaotiiin  iiciuid. 

Most  iK'utrali/crs  luv  coiistnuioJ  to  i^porato  at  apprcxxiiiiatoK 
uliuospliLM'ic  pressure.  Howovor,  in  a  iVw  iiistaiicos  tlioso  roacturs  aro  Josiunod 
to  operate  inulcr  upproLiahL'  iTrossuiv.  Wator  froni  t'lo  aciJ  is  ncMinalK  givon 
off  aiul  this  water  plus  the  iiierts  usually  present  in  ainnionui  will  IniiUI 
pressure  in  the  neutrali/er  if  they  are  not  vented  (item  4). 

.  Neutralizers  are  usually  relatively  lartie.  This  is  to  alKnv  separation  (^fthe 
steam  aiul  inerts  IVom  the  reaetion  s(^luti(^n.  l-ntrainnuMit  separators  or 
serubbers  often  are  used  on  the  ^ases  vented  frc^ni  neutrali/ers  t(^  reduee 
pollution  or  U>  recover  valuable  produet  (usually  amnu^iia). 


4 

Some  lU'utralizers  are  staged.  This  means  there  are  several  reaetii^n  vessels 
'  with  a  part  of  the  reaetion  taking  plaee  in  eaeh  vessel. 


A  peculiarity  of  amnioniating  some  acids  is  that  much  anunonia  is  needed 
to  change  the  pH  of  the  acid  only  a  small  amount  in  the  lower  pH  ramies. 
However,  as  the  pH  increases  much  less  anunonia  is  recjuired  to  change  the 
pH.  Staged  neutralization  ean  reduce  the  loss  of  ammonia  in  such  a  reaction. 
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Operating  Close  attention  to  instruments  is  important  to  the  reactor  operator.  He 

'ii'-i'^t  know  the  desired  process  conditions  and  use  his  instruments  to 
maintain  these  coiulitions.  His  mistakes  are  usually  expensive  in  either 
downtime  or  bad  product. 

Kven  though  he  places  much  depenilence  on  instruments,  the  good  reactc^r 
operator-  knows  there  arc  crosschecks  to  insure  against  instrunuMit  errors.  An 
example  is  that  a  faulty  pH  reading  can  be  detected  by  watching  reaction 
temperatures  (a  low  pH  should  be  accompanied  by  a  low  temperature). 
Pump  {Pressures  and  valve  positions  are  good  crosschecks  on  How 
instruments. 


A  iKUilrali/L'r  oixMJlor  sliouKl  clK\'k  SL'\L'ial  --ainpk's  per  slnfi  with  j 
hihoraluiA'  pll  insiruiiKMit.  This  will  allow  liiin  lo  \\a\c  coiUukMK'o  iii  iho 
pi  I  iiK'Ilm*  insialL'tl  in  I  Ik*  pioclns.  Miosl'  iik'IlM's  ai\'  suhjk'Li  [o  ri\'(]iK'iil 
!'ailiuv,  SpL'L'itK'  v:raviiiL's  of  sain[ilL's  aiv  ot'lcii  iis^'d  lo  doicriniiu' 
couclmH rations  of  iIk*  rLVuicd  lliiid. 

Sampling  ol"  many  R'aL'ti'd  materials  calls  Tor  s[X'cial  iiiwautions  iu^'ausL' 
tlK'  r^'action  solution  solitlifics  in  tlu'  sample  lines,  rsuall>"  tlies^.*  sample 
points  :;re  supplied  with  two  valves  wiiii  a  steam  eonneetiou  between  the 
valves.  The  operator  0[iens  valve  No.  1  aiu.l  No,  2  to  steam  through  the 
sample  point  discharge.  He  then  shuts  valve  No,  2  and  opens  vaK\'  No.  ,^  to 
allow  steaming  into  the  proeess  line,  c'losmg  valve  No,  1  and  opening  valve 
No,  2  allows  the  samp"e  to  How, 


or  course  the  good  operator  ohsenes  normal  sampling  precautions  of 
allowing  sutTieient  How  to  llnsh  out  the  sample  line  before  he  catches  the 
sample.  Also  he  wears  eye  protection  and  protective  gloves. 

6 

Always  look  for  k^aks  when  checking  the  reaction  equipment.  Pump 
packings,  valve  stems  and  sample  points  are  tYequent  leak  points. 

Many  times  pump  packings  are  water  cooled.  Failure  to  keep  the  water 
jlowing  can  burn  the  packing  out  within  a  few  hours  of  operation.  Too  much 
water  will  leak  into  the  process  lluid  and  dilute  it.  Pump  seals  (used  in  place 
of  packing)  :\ho  are  often  water  cooled  and  need  attention. 

Neutralizers  often  have  a  water  seal  on  the  gas  vent.  The  operator  must 
restore  this  water  seal  when  pressure  surges  cause  it  to  blow.  Observation  of 
the  vent  stack  will  tell  an  operator  when  the  seal  is  blown:  so  will  the  reactor 
pressure. 


Process  flovv 


Steam 
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Ww  dpcraUu"  should  clK^'k  llvj  {'low  oWooUwu  [o  aiul  Irom  Ihc  ^ooliui! 
system  ass(H'iaU\l  with  the  iwiclor  several  limes  diirini:  the  shMl. 

Vihration  o\'  the  reactor  diiriiiii  ojieration  can  itulic;itc  a  liroken  aininotna 
sparger.  'I  hc  rcaetor  sluniUI  he  shut  d(n\  ii  (ov  repairs  when  this  hap[HMis. 

The  operator  should  be  alert  tor  aninu)iiia  leaks  as  he  makes  trips  through 
the  phiiil,  AmiiiuniaV  distinct  odor  makes  its  detection  easy. 

Pressure  drops  across  cntrainment  separators  and  Hows  of  lluid  from  the 
separator  should  be  cheeked  each  shift  (if  the  entrainmcnt  separator  is  inside 
the  top  of  the  reaction  vessel  the  nuid  How  eaniuU  be  checked  I.  Increased 
pressure  drop  indicates  stoppages  and  decreased  pressure  drop  iiulicvites  a 
damaged  separator. 

Some  lluids  from  reactors  solidify  easily.  Control  valves  often  become 
stopped  with  these  lluids.  Provisions  to  steam  the  line  a'.e  usuiilly  supplied, 
but  even  playing  steam  on  the  outside  of  the  valve  may  clear  the  stoppage. 

The  operator  usually  becomes  aware  of  these  stoppages  when  his  rcaetor 
level  begins  to  rise  even  though  the  valve  is  open  to  a  position  that  sliould 
prevent  this  from  happening  (sometimes  the  level  instrument  can  be  faulty). 

Reactor  operators  (like  all  other  operators)  should  leave  their  area  clean  at 
the  end  of  the  shift. 

Startup  is  a  time  when  any  good  operator's  skill  is  most  apparent.  This  is 
particularly  true  of  the  neutralize r  operator.  The  violence  of  the 
neutralization  reaction  can  become  dangerous  if  the  operator  tries  to  add 
ammonia  rapidly  to  a  large  quantity  of  aeid.  Heavy  vibration  of  the 
neutralizer  and  building  steel  certainly  indicates  poor  operation. 

The  necessity  of  having  enough  liquid  pool  to  cover  the  openings  in  the 
ammonia  sparger  causes  this  problem.  One  answer  is  to  start  the  reaction 
with  an  ammonia  water  solution  in  the  reactor.  Another  answer  is  to  add 
ammonia  very  slowly. 

Another  start-up  problem  occurs  in  neutralizers  if  a  steam  purge  is  not 
applied  to  the  ammonia  sparger  when  the  neutralizer  is  shut  down  and  again 
when  it  is  started  up.  Solution  will  back  up  into  the  sparger  and  cause 
stoppages. 
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WIkmi  iIk'  ivactor  is()jT;ill  iiisiniiiKMils  should  lu*  L-lkvkL'J  Iosl'o  i1k'\  /lmo 
proporU'. 


OL-casi()!Killy  llvj  iwiclicin  vcssl'1  sluniUI  iu*  clK^ckcd  for  LorroNivo  JaiiuiL'c. 
'Ilio  spji'ucr  ill  'A  nculr:ili/LM-  is  parlicularK  vuliKTabU'  lo  Liirrosion  (sin^'ial 
nialorials  of  ccTiislriiciioii  .ivc  oi'ton  usod  for  sjiaruor  fahricalioii ). 

Proloc'tion  of  Calalysl,  ospycialK'  when  not  in  opcraticin,  is  inii^oriaiil  in 
tlu^sL*  ivaclors  lluil  iv(juirc  calalysl.  (\ilalysl  may  Ix'ConK*  inL'TlVclivo 
(catalyst  poisoninii)  if  dirt  or  some  iiK'tals  como  in  >ntact  with  it.  It  is  tlio 
ojUMJlor's  duty  to  keep  this  from  happiMiinii. 
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Safety  The  major  dangiM-  with  reactors  is  losing  control  of  tlic  process  and 

allowing  reactions  to  become  dangerously  violent.  Stopping  the  How  of 
roactants  will  stop  tht:  reaction  il'  this  should  happen. 

Sprays  and  drips  ol'acid  are  possible  hazards.  Sampling  must  be  done  with 
proper  care  and  using  protective  equipment. 

Dangers  of  moving  equipment  are  present  at  pumps,  control  valves,  and 
agitators. 

Surface  temperatures  of  reaction  vessels  are  sometimes  hot  enough  to 
cause  injury  if  touched. 

Explosive  mixtures  of  air  and  ammonia  must  be  avoided  in  some  reactors 
during  startup.  The  nitric  acid  converter  is  an  example. 


9 

Preventive  Replacement  of  the  pump  packing  when  it  is  needed  prevents  lost 

maintenance  operating  time.  The  experienced  operator  can  tell  by  the  position  of  a 

packing  gland  when  the  packing  should  be  replaced. 

Regular  corrosion  inspections  of  spargers  and  of  the  interior  of  reaction 
vessels  by  both  operators  and  maintenance  people  is  desirable.  Pressure 
reactors  should  be  hydrostatically  tested  on  a  predetermined  schedule. 
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C'liLMnical  coiiipnsiiioii  of  the  iVriili/AMs  arc  often  dLMcrinincd  \\Ikm\"'  (In 
the  .iv:iL*t(M'! 

What  two  feed  nialcn:iLs  arc  brought  together  in  a  neutrah/ation  reaetionV 
(Acids  and  ammonia ) 

A  catalyst  prcMiiotes  reaction  but  docs  not  enter  into  the  reaction.  (True) 

Spargers  arc  used  to  give  intimate  contact  or  provide  retention  time*? 
(Contact ) 

AH  reactors  operate  under  high  pressures,  (False  -  Some  do  and  some 
don't ) 

A  nitric  acid  converter  can  be  considered  to  be  a  reactor.  (True) 

Digestion  reactions,  where  acids  dissolve  phosphate  rock,  arc  not  very 
common  in  the  fertilizer  industry.  (False  -  Superphosphate  and  nitric 
phosphate  processes  i)*:e  digestion  reactions.) 

Neutralization  reactions  are  used  to  produce  one  kind  or  numerous  kinds 
of  fertilizers?  (Numerous  kinds) 

What  is  the  most  common  method  of  control  used  in  neutralization 
reactors?  (pH) 

Heat  is  taken  up  or  released  by  neutralization  reactions?  (Released) 

The  term  staged  reactors  refers  to  several  reactors  each  doing  a  part  of  the 
rcciction,  (True) 

Instruments  are  important  or  not  very  important  to  reactor  operators? 
(Important) 

Instruments  are  always  correct.  (False) 

Neutralizer  operators  often  sample  to  check  what?  (pH  -  Also  specific 
gravities  less  frequently) 

If  the  seal  on  the  vent  stack  of  a  reactor  is  blown  there  will  be  a  dense 
stack  discharge  or  very  little  stack  discharge?  (Dense) 
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Lack  o\  vibration  of  [he  ncutraii/cr  during  the  startup  is  a  mark  of  a  iionj 
opera  I  cu.  (True  ) 


If  Ihc  cnlrainnuMil  separator  is  corroded  a\va\'.  the  pn^ssure  drop  will 
iiiercase  or  decrease?  (Decrease  ) 

You  should  turn  purge  steam  into  the  ammonia  sparger  for  wiuit  rc:iscMi'' 
(Tc^  keep  solution  from  backing  up  in  the  sparger  and  solidifying) 

The  major  danger  with  reactors  is  losing  control  of  he    aelion.  (True) 

Mow  can  you  regain  control  of  the  reaction*?  (Slop  the  tlow  of  reactants) 


11 

This  slide  shows  an  anniionia  sparger  in  place  in  a  neutralizer. 

This  shows  a  combustion  chamber  (reactor)  of  a  phosphoric  acid  unit. 
(Approximately  10  Ions  per  hour  production) 

This  slide  shows  a  liquid  fertilizer  reactor.  (4  different  fertilizcrs- 
approximately  20  tons  per  hour  procuiction) 


Chapter  :i:  COIMCEIMTRATION  EQUIPMENT 


WHAT  TO  SAY 


1 

Usually  coiicciitrators  arc  considLTcd  to  be  cqiiipmenT  which  is  designed 
to  reiiiove  water  from  a  liquid.  The  resulting  liquor  i^  considered  to  he  more 
concentrated.  It  has  the  same  amount  of  the  desired  material,  but  less  water 
to  dilute  or  weaken  the  desired  material. 

Equipment  that  concentrates  solids  is  not  normally  classified  as 
concentrators.  However,  file-rs  (chapter  1  1 )  and  centrifuges  (chapter  17)  are 
concentrators  when  the  solids  are  the  desirable  material  in  the  separation. 
Removal  of  the  liquid  increases  the  concentration  of  the  solids,  hicreased 
concentration  of  the  liquid  is  negligible  since  norhrally  the  amount  of  rolids 
in  the  original  solution  is  small. 

Settling  devices  or  clarificrs  also  act  as  concentrators  of  solids  when  the 
solids  are  the  desirable  product.  Since  these  devices  are  not  discussed 
elsewhere  in  this  course,  they  will  be  discussed  briefly  in  this  session. 

Concentrators  '^'-'ut  remove  wateY  from  fiauor  usually  do  the  job  by 
evaporation.  A  si  -^d  or  lake  can  be  used  to  liJustratc  evaporation.  Over  a 
period  of  time  the  air  which  is  in  contact  with  the  surface  of  the  pond  will 
take  up  water.  This  reduces  the  size  of  the  pond  and  makes  the  water  saltier 
and  saltier  (more  concentrated).  Hot  sunshine  or  wind  speeds  this 
evaporation  procedure. 

A  pond  can  also  be  used  to  concentrate  when  it  holds  a  liquid  long  enough 
to  let  solids  settle  out,  and  the  settled  solids  are  then  reclaimed  for  use. 

Many  chemical  operations  actually  concentrate;  for  example,  drying 
makes  the  ferdhzer  slightly  more  concenirated.  Nodulizing  concentrates  the 
furnace  feed  material  slightly  by  driving  off  volatile  materials.  However,  a 
process  /  considered  to  concentrate  only  when  large  quantities  of  the 
material  to  be  removed  are  present  in  the  feed  materia!. 
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Jilac  khounl  Some  cxanipics  of  conL-ciiiratiiig  in  \hc  icrtili/cr  iiulusir\  : 

1.  CoiKcntraticMi  of  llTtili/cr  sc^lutioiis  Tor  sale  or  tor  feed  to  uniiuiLilion 
proLcsscs. 

2.  Washiiiii  of  pliosplialc  sand  to  iiicrL\isc  the  phosphate  content. 

3.  Flotation  to  concLMiirate  powdery  Florida  pebble. 

4.  ConecntratinLi    wet     proecss    phosphorie    aeid     io    wet  process 
superpliospliorie  aeid. 

5.  Settling  of  phosphorus  from  sludge. 

6.  Pollution  recovery  systems  such  as  clarillcation  to  recover  phosphate 
solids  from  cooling  water. 


Li  if  11  id 

concentrators 


Concentrators  for  removing  water  from  liciuids  do  the  job  by  vaporizing 
the  water.  The  liquor  is  heated  to  change  the  water  to  a  vapor  and  some 
means  oi*  removing  the  water  is  supplied. 


Two  primary  reasons  for  concentrating  are:  (1 )  to  make  the  process  work 
or  to  reduce  the  size  of  process  equipment  required;  and  (2)  to  reduce  the 
rc(]uirement  for  drying  solids  since  this  is  an  expensive  process. 

Frequently  the  concentrator  is  operated  at  a  vac  lum  because  the  water 
can  be  changed  to  a  vapor  at  a  lower  temperature  when  it  is  in  a  vacuum.  As 
an  example,  this  eliange  takes  place  at  212'^F.  at  atmospheric  pressure  as 
compared  to  only  16  T  F.  at  9.9  inches  of  mercury  absolute  pressure  (20 
inches  of  mercury  vacuum). 


This  is  one  typical  concentrator  for  fertilizer  solutions. 


The  L-QiK-cnirator  vessel  (item  1)  eonuiins  a  pool  ol"  ihe  liquor  lo  be 
eoncL'niraied.  Hvaporation  (water  removal)  from  the  pool  is  relaK'd  to  ihe 
surfaee  area  o\  the  liquid  pool.  More  evaporation  is  obtained  with  a  bigiiei 
surlaee  area. 

Steam  in  the  shell  of  a  shell  and  tube  heat  exehanuer  ( item  Allocated  on 
the  eireulation  leg  supplies  the  heat  required.  A  pump  is  used  for  eireulation 
to  give  more  uniform  heating  of  the  liquor  and  better  heal  transfer  in  the 
heat  exehanger. 

Vaeuum  is  applied  to  the  liquid  siirfaee  to  redi:.:e  the  ?>:mperature  needed. 
Water  that  has  been  vaporized  is  removed  by  the  steam  jot  vaeuum  eieeUn- 
(item  3 )  that  ereates  the  vaeuum  in  the  evaporator. 

BkickhoanI  The  eoneentration  of  the  produet  liquor  d^'pends  on  five  things: 

1 .  Coneentration  of  the  feed  liquor. 

2.  Temperature  of  the  liquid  pool. 

3.  Vaeuum  above  the  liquid  pool. 

4.  Feed  rate  to  the  eonccntrator. 

5.  Draw-off  rate  from  the  eonccntrutor. 


Other  types  of  concentrators  take  advantage  of  the  prineipte  that  liquids 
evaporate  faster  when  a  thin  film  of  the  liquid  i.s  spread  over  a  hot  metai 
surface. 


Sketch  on 
blackboard 
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One  concentrator  of  this  type  is  the  falling  film  evaporator. 

Vent 


Feed  in 


Steam 


Tubes 
(Item  2) 


Concentrated  fiqucd 


Sprays 
(Item  1 ) 


Condensate 
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This  t\pc  o\jporulor  has  a  spray  s\sIi.mii  (item  1  )  or  a  disinbutor  iluil 
causes  the  lujLior  to  How  down  the  walls  oi'  the  tubes  (item  2).  Such  a  How 
iiivcs  a  thin  la\er  of  the  iiquoron  a  lariie  urea  of  metal  surface.  Heal  (steam) 
ill  the  shell  is  supplied  to  the  outer  surface  of  the  tubes. 


Wiped  film  evaporators  appK'  the  s^inie  principle  ^  ailing  lllm 

evaporators.  The  major  difference  is  tiiat  liie  wiping  action  supplies  a  thinner 
fihii  than  the  Howiuii  liquid  in  the  tulies  of  the  falliiiii  film  evaporator.  These 
thin  film  evaporators  have  an  advantage  vvith  tiiose  products  which  degrade 
rapidly  when  they  are  heated. 

One  use  of  submerged  combustion  evaporators  is  the  concentration  of 
v/et-process  aeids. 


Burner 
(Item  1) 


ir  eed  in 


Sketch  on 
hlackhoanJ 


Fuel 


Liquid 


Downcomer  tube 
(Item  2) 


Concentrated  liquid 


These  evaporators  have  a  gas  burner  (item  1)  to  supply  heat.  The  hot 
combustion  gases  from  the  burner  are  directed  below  the  surface  of  the 
liquid  pool  by  a  tube  (item  2). 

The  hot  gases  bubble  through  and  heat  the  pool  of  liquid,  uns  are 
normally  used  to  remove  the  hot  ^       "mI  the  water  that  is  .v.'.^!»':  ited. 

r 
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Solid  Settling  devices  for  the  concentration  of  solids  may  be  notliing  more  than 

concentrators  ^  tank  or  pond  wiicre  tiic  liquid  is  allowed  to  stay  long  enough  for  the  solids 

to  settle.  The  solids  are  then  recovered  for  reuse. 
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Clari^iL'r^  arc  an  adaplalion  of  ^clllini!  !:Miks.  Yhcy  arc  lariic  Jiaiiiclcr 
Ncrlical  c\iindcr>.  1-Alt\'  cflorl  i>  made  to  aV(Md  agitation  tM"  the  solidv. 


Feed 


Skcic  h.  on 


Solids  out 


A  large  rotating  rake  and  paddle  device  gently  moves  the  collected  solids 
to  a  central  discharge.  The  rake  rotates  very  slowly  to  avoid  resuspciuling  the 
solids. 

The  feed  to  the  cUiritlcr  is  distributed  to  avoid  any  stirring  action.  Also 
the  clear  liquid  discharges  tlirough  many  saw-toothed  openings  around  the 
outer  edge  of  the  clarificr.  These  many  small  discharge  openings  keep  light 
solids  from  being  carried  out  in  the  lit,' ;d  ch'scharge. 

Quite  often  materials  (flocculants)  which  speed  up  the  rate  of  solids 
settling  are  added  to  the  liquid  being  clarified.  These  settling  agents  usually 
work  by  sticking  several  particles  together.  The  large  .  heaviei  particles 
formed  in  this  manner  settle  faster. 
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Opemtin^  The  operator  has  to  depend  on  instruments  to  control  most  concentration 

duties  processes.  He  must  know  the  desired  operating  conditions  (temperature, 

pressure,  level.  How,  etc.)  and  use  his  instruments  to  maintain  these 
conditions.  As  usual,  the  good  operator  knov/s  what  conditions  to 
crosscheck  to  confirm  that  instrument  readings  are  right.  (For  instance  two 
temperatures  in  the  liquid  pool  should  be  the  same.) 
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Steam  is  usually  used  at  a  high  rate  to  provide  the  heat  required  to 
evaporate  water  to  concentrate  the  liquor.  The  good  operator  keeps  a  close. 
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Watch  on  ihc  opcrulion  o\'  t'nc  Nlcam  traps  since  much  niorc\  can  be  vsastctl 
by  blowinii  live  stcuni  through  the  traps. 

Since  evaporators  are  such  large  users  ol"  steam,  a  measurement  o\  the 
steam  How  is  often  provided.  Of  course,  watching  this  How  is  the  best 
indication  of  whether  the  steam  traps  are  doiiig  their  job. 

Concentrated  liquor  results  in  many  stoppages  and  tor  this  reason  the 
operator  must  be  alert  tor  changes  in  level  or  loss  of  t1ow  or  (nher  indicati^rs 
of  stoppage. 

Many  times  stoppages  result  from  cooling  of  the  concentrated  liquor.  To 
prevent  this  the  operator  lieats  the  lines  before  starting  a  solution  How.  and 
he  blows  tlie  lines  clear  witii  air  or  steam  after  they  have  been  used.  He  also 
has  steam  tracers  or  steam  jackets  kept  in  good  operating  condition. 
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All  operating  conditions  must  be  checked  frequently  throughout  the  shift. 
The  formation  of  crystals  (salting)  in  the  evaporator  can  occur  when  the 
proper  operating  conditions  arc  not  nuiintained.  A  product  of  the  wrong 
concentration  is  another  result  of  poor  operation. 

Cooling  Winer  How  to  pump  packings  or  seals  is  important  because  of  the 
hot  solutions  handled.  Proper  packing  adjustment  should  be  checked  eacli 
shift  to  see  that  any  solution  leaks  are  stopped. 

Solution  circulation  must  be  maintained.  In  some  cases  sight  glasses  are 
provided  so  the  operator  can  actually  see  the  circulation.  Temperatures, 
flows,  or  pump  pressures  arc  other  circulation  indicators. 

If  the  entrainment  separator  is  outside  the  evaporator  vessel,  the  operator 
should  check  the  entrainment  drainage  several  times  each  shift.  He  should 
also  check  the  vent  to  see  there  is  no  rain  from  the  vent  (loss  of  liquid 
entrainment). 

Sampling  of  feed  and  p'.oduct  solution  is  sometimes  desirable  to  insure 
proper  operation.  Maintaining  proper  conditions  is  sufficient  assurance  in 
many  processes. 

An  alert  operator  keeps  a  close  watch  on  solution  levels  because  of  the 
possibility  of  stoppages  in  solution  lines.  Many  times  the  good  operator  sees 
a  steady  change  in  the  level  that  should  not  be  occurring.  Quick  action  in 
steaming  out  line  stoppages  can  avoid  plant  delays. 
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( 'Lin Tier  opcr^itc^r^  sliouki  pump  som-..-  i^LinKir  s^-li-Juij  i,i 

overloads  on  Uic  rake  arms.  Somcvolids  vli'  be  Icl'l  in  iIk  JjriiUM-  ai  v-.:-i\ 
pLinTpinii  to  insure  tiial  li;e  solids  i^arip..'  .  ;  .      dr\  as  possii^u  . 

\'acuum  cjcclors  must  be  'jKvkcd  several  limes  per  lo  be  sure  l:ie 
[Tfopersleam  and  water  pressure  is  being  ap;  iied. 
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Oeeasionall)  a  leak  oeeiirs  on  vaeuum  equipment  a'^d  makes  it  impossible 
{  keep  the  proper  pressure.  Vacuum  leaks  are  ditTieult  to  iliid.  llo\\e\er.a 
persistent  oj^crator  with  maskinii  tape  and  a  soap  solution  will  eluek  llcmiics. 
pipe  connections,  and  welds  until  he  finds  the  'cak. 

Another  occasional  problem  is  weak  solution  even  when  all  operatinii 
conditions  arc  rig'nt  including  the  proper  strength  feed  solution.  This  caii 
happen  11"  there  is  a  s?cam  leak  into  the  liciuor.  Usually  the  equipment  has  to 
be  shut  down  and  the  heat  exchanger  pressure  tested  to  deternnne  iftiiis  is 
the  trouble. 


Safefv 


Some  nitrogen  ^  Aitions  are  cxpiosive  at  elevated  temperatures  and  high 
concentrations.  Pools  of  such  liquids  are  asually  kept  to  very  smaM  volumes. 


Concentrating  in  general  is  not  very  hazardous.  Pumps  or  agitators  present 
slight  moving  equipment  hazards.  Sieam  or  solution  leaks  can  cause  burns. 

Sampling  many  concentrated  solutions  requires  protective  equipment  and 
care. 
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Preventive  Distributors  and  spray  equipment  should   be  checked  whenever  the 

inaiiitemnue  evaporator  is  open.  Pi'mn  packings  arid  mechanical  seals  should  be  inspected 

during  down  times.  Experienced  operators  can  tell  by  looking  when  a  pump 

packing  should  be  repacked. 
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Questions  What  is  usually  removed  from  the  liquid  to  increase  its  concentration? 

(Water) 
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r,;:u>vai  is  v^llod  ntWirjIizdli^-  ^fi  ox  t  :  jr<  trji  ^  ,n']  1 1\  jpc^ralioii) 
(1:;ri!lLTs  Jul  as  LOiu^'nlmtors  wlv^n  X\\c  >v>lijv  arj  r.u-o^-.'^<\!  :\^r  u^L^ 

Use  of  concentrated  soiuiion  in  a  granulation  process  w  ill  reduce  ilie  si/e 
ol"  the  dr\er  required.  (True  -  It  will  also  usually  reduce  the  amount  ot" 
rec}  cie  required.  This  allows  the  use  ol'  smaller,  clieaper  equipment,  i 

Vacuum  increases  or  decreases  the  temperature  required  Tor  evaporation 
( Decreases ) 

More  surface  arc,  of  the  liquid  pool  gives  }}U)}'c  or  less  evaporation? 
( More ) 

Falling  film  and  wiped  film  evaporators  both  take  advantage  of  increased 
evaporation  from  a  thin  layer  of  liquid,  (True) 

What  is  an  evaporator  called  that  discharges  hot  air  from  a  burner 
underneath  the  surface  of  a  liquid  pool?  (Submerged  combustion) 

What  do  fiocculants  do?  (Speed  up  settling  by  sticking  several  small 
particles  together) 

Use  of  too  muei?  w'hai  is  probably  the  most  costly  operator  error  in 
evaporation?  (Stean)) 

Concentrated  solution  lines  are  often  steam  traced.  Why?  (True  -  To 
prevent  cooling  wliich  solidifies  the  solution) 

What  is  usually  indicated  by  a  rapid  increase  in  the  concentrator  level?  (A 
stoppage  in  the  discharge  line) 
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Slide  No.  1  is  a  picture  of  th(i  circulation  iaside  a  vacuum  evaporator. 

Slide  No.  2  is  a  steam  ejector  and  its  condenser.  They  are  used  to  pull  the 
vacuum  on  an  evaporator.  Water  removed  from  the  liquor  is  condensed  in 
tins  system. 

Slide  No.  3  is  a  rl.anfier  in  operation  to  settle  phosphorus  containing  solids 
from  cooling  water  used  in  phosphoais  condensers.  This  recovery  system  is 
primarily  to  prevent  stream  pollution,  but  the  solids  recovered  are  valuable. 


<  REFRlCiLRATION  EQUIPr/ENT 


WH  AT  TO  DO 


WH  AT  TO  S.  ^' 


1 

Introduction  Actually  m.uin  dct'ir.ilions  of  rclriiiLTaliv^n  ccniUi  be  iiiv^Mi.  hut  icalix 

it  is  the  process  (-f  renKninii  lieai  Iroin  a  ^pjee  or  Mihslanee  t(^  reduce  its 
temperature  and  transfer  that  heat  to  JiKUher  space  or  substance. 

Before  X\w  advent  of  mechanical  ret'rigeralion.  w.t.j  vvas  cooled  bv  storinii 
it  in  semiporous  earthenuare  juiis  so  water  coulc!  seep  throuiib  and 
c\aporate.  The  evapciration  carried  a\va\-  the  iieat  and  C(Miled  the  water. 

Also,  heat  was  removed  by  the  use  of  ice  in  or  around  the  substance  lo  be 
cooled.  The  heat  of  the  subsT  incc  was  absorbed  by  the  melting  ice. 

As  technology  improved  in  many  areas  of  jnulacturing,  jncreasinjj 
demands  were  made  on  the  ability  to  remove  o;  inate  large  quantities  of 
licat-  Hence,  a  mechanical  means  of  refrigeration  evcil\ed. 


Mechanical  lefrigeration  is  possible  because  of  volatile  li'.juids  whuh  under 
certain  conditions  v/ill  boil  at  low  temperatures  and  in  the  prtKcss  al'sorb 
heat  from  surrounding  objects. 


Sketch  cm 
blackboard 
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n;cu:l  il.iNK  Willi  j  \         \  pL;^.\i  iii^idv-  j.r. 


It    the    v^-nl    iii'ic    is   opcil-jj.    rcduci:::!:    liu-    prcNMir-/    in    I'l^*    11.!  sk 
aim    nhonc.  i^»>iJiiiii  wili  coiimicnjc  uhich  uill  jMucr  ilk-  :.-ir.pvM\:i in\-  ^^i  i]]-^- 

*.\  :|]  .ipproaJh  this  Icnipcraiiir.^  jNo. 

Ihjs  application  oi'  ivl  niiL'ration  is  utili/cd  in  sc\or.il  aiwis  of  Icrliii/." 
production,  particuijriy  in  the  aiiinioni.;  plant.  Init  not  to  the  cxtci^i  o! 
rcdiicinii  tx.  ratui  j-  to  -ZS'  1".  B\'  the  usc  oT  accurate  pressure  .(^-Mo; 
instrunieiitation.  Temperatures  can  he  adjusted  to  an\'  temperature  desired. 


Si;K:'  there  is  a  limit  o..  the  amount  ol  relViiieratu >n  avaiiahle  i\\  liiis 
method,  oilier  methods  of  ohlaiiiinii  ictriiieration  must  be  utih/ed.  Uy  the 
addition  of  a  compressor,  a  condenser,  jnd  an  evaporattu.  a  closed  s>  su-m  is 
I'ornied  in  which  the  relnuerant  can  be  reused. 


Sketch  ()}i 
blackboard 


Evaporator 
(cooling  coils) 


Refrigerated 
box 


Expansion 
valve 


Condenser 


Cooling 
water 


Ref-i'r3rant 


The  refrigerant  flows  from  the  expansion  valve  through  tlv*  evaporator 
(cooling  coil)  where  it  abs  irbs  heat  and  becomes  a  gas.  l^ropi  the  evaporator 
the  gas  Hows  to  the  compressor  where  the  pressure  on  the  system  is 
increased- 
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The  compressor  discharges  into  the  condenser  coils  wliieli  are  usually  air- 
or  water-cooled  and  serve  t(^  remove  the  heat  accumulated  in  the  evap(^rator. 
As  the  heat  is  removed,  the  gas  returns  to  the  liquid  state  and  is  colleeted  in 
the  receiver. 
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\^\\  r:\     .  \\.  >si  ^  i  >ini:i- 


Skcti  h  Oil 
hl(n  khoani 


Cylinder 


Compressed 
gas  out 


Peciprov^ting 

A  rcciprocalinj:  comprjssr/  a^isists  of  one  or  moiv  piston  <i :  ^yliiulcr 
combinations.  The  piston  nvncs  in  a  back  and  forlli  motion  to  draw  iias  into 
the  cyliiukM-  on  one  stroke  ;muI  to  compress  and  discharge  it  to  ihc  condenser 
on  the  return  stroke. 


Skefch  on 
hlackhoanl 
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A  centrifugal  compressor  has  a  single 
or  muUistage  high-speed  impeller  to  set  up 
enough  centrifugal  force  witlun  a  circular 
casing  to  raise  the  pressure  to  the  point 
where  condensation  takes  place. 


Compressed 
gas  out 


Centrifugal 


Impeller 


III 
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Sketc/i  oil 
blackboard 
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ikMi  pills  the  Ik'jI  of  c-r-mprcN^ioii  ■ro^n  ih.   v^'irii:  r.:::i:  aiui  v.vivul.  \o 

Rcl riLiLTation  L-(Mui'jnsL'rN  nij>  jir-^MoU^i  or  \v  .:lor-.ooj-.>i.l.  In  LiIUm" 
l\pL'  main-  \.irijt;M]is  ujU  |v  l'o;,j-;J.  \]v:  vhcil  iub.\  ilic  vji-;^  .^u!  L 
and  the  douhL*  P'ipc  aro  iIk*  nu^vt  coiniiion  cxjniploN. 


Condensing  water 

DisTr ibution  rim; 


Purge 
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Watjr  box 
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vapor 

Liquid 
refrigerant 
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Ve>ticai  shell-and-tube  condenser 
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Out 


Double-pipe 
condenser  7 


PL-rge  valve 


Equalizer 
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3=3 


Condensing 

water 
-  in 


Receiver 


Oil  drain 


Double-pipe  condenser  has  one  continuous  loop,  with 
refrigerant  on  outside,  cooling  water  on  inside. 


3.1.G7 


liruponUors 
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Tlie  -VLipdRUor  is  thai  pari  cM'  the  s\stcm  wIkmc  the  litjuid  ivlVigcrdni  is 
clianucd  into  a  gas  by  the  ahsorptic^n  of  heat. 


Evaporators  arc  classified  aceordini!  to  the  t\  pe  Hquid  iVed  as  "'drx o\ 
' '  n  o od  cd  "  c V a  p o  ra  t  o rs . 

A  Hooded  evaponitor  is  arranued  with  a  tank  or  larec  spuee  abciw  iIk'  eoil 
so  thai  the  coil  is  submcnzcd  in  the  refrigerant. 


Suction  gas 


Sketch  on 
black  hoar  Li 


Liquid  distributor  -i  \         Refrigerant  liquid 

Typical  flooded -shell  and  tube  evaporator 


Sketch  Oft 
blackboard 


The  dry  evaporator  has  a  control  device  that  admits  only  enough  liquid 
refrigerant  to  be  completely  evaporated  by  the  jtime  it  reaches  thie  outlet 
coil.  / 


This  part  of  coil 
does  most  cooling 


Thermostatic 
expansion  valve 


Suction  to 
compressor 


Evaporator 
coil 


Liquid  line 
from  receiver 


Prime-surface  evaporator  coil  is  bare  pipe  or  tubing 
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The  uses  of  refrigeration  in  the  fertilizer  industry  are  many  and  varied. 
Some  of  these  include: 

1.  The  removal  of  heat  from  solids  by  using  refrigerated  air  instead  of  air 
at  ambient  temperature  to  hicrease  the  capacity  of  the  cooling  vessel. 

2.  The  addition  of  liquid  ammonia  direct  to  a  reaction  vessel  to  supply 
nitrogen  for  the  product  and  cooling  by  the  excess  ammonia  flashed  off. 
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3.  l)chumidiriL\ilion  purpc)sos  in  Icriili/cr  slc>r:iLiL'  aix^as. 

4.  Slc^raLic  (M'iiascoLis  r:iv.  nuilcrials  as  liiiiiicK  by  lowcviwi  {he  IcmpLialurc 
\o  the  comU'nsalicMi  pc^inl.  I:\ani pL's  molhanc.  propane,  bulanc  aiul 
amnK^nia. 

5.  HLx'tric  motors  arc  oIUmi  ctnilcd  lo  increase  power  and  prevent 
overloads. 

(\  Removal  of  moisture  lo  prcn-ide  dry  air  for  instrumentatic^n. 
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Refriucration  eciuipment  in  a  fertilizer  plant  must  be  kept  under  eU^se 
observation.  Hrratie  operation  or  varying  production  rates  in  areas  where 
refrigeration  is  recjuired  can  alter  stable  operating  conditions  (]uickly. 

Some  points  ai  which  changes  in  pressure  or  temperature  might  be 
indicative  of  potential  upsets  in  the  system  are: 
Lisf  points  I.  Compressor  suction — A  high  temperature  expands  the  gas  and  reduces 

on  blackboard  Xhv  amount  of  gas  sent  to  the  condenser,  thus  reducing  the  cooling  capacity 
of  the  system.  If  the  temperature  were  sulTiciently  high,  damage  to  the 
compressor  could  result. 

Low  suction  pressure  could  allow  licjuid  refrigerant  to  reach  the 
compressor  where  it  could  also  do  damage.  Frost  on  the  suction  line  may 
indicate  low  suction  pressure, 

2.  Compressor  discharge — Excessively  high  temperature  could  indicate 
insufficient  cooling  water  through  the  cylinder  jackets. 

Pressure  above  the  normal  range  indicates  inefficient  operating  conditions 
such  as  lack  of  cooling  water,  water  that  is  too  warm  or  excessive  amounts  of 
non-condensable  gases  in  tlie  system.  It  also  shows  when  condensing  surfaces 
arc  scaly  or  dirty. 
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If  niters  are  used  in  the  system,  inspect  them  frequently  and  replace 
before  they  become  obstructed  with  dust. 

The  coils  of  the  condenser  and  evaporator  occasionally  need  cleaning.  Use 
a  soft  brush  or  vacuum  cleaner  on  the  finned-type  coil. 

Sometimes  pressurized  air  or  water  in  the  opposite  direction  of  the  system 
flow  can  be  used.  Wire  brushes  are  suitable  for  cleaning  water-cooled 
condensers. 

3i..G9 


Operating 
duties 


ER|c  214 


Note  iiniisiuil  noises  or  vihmtif^ns  in  opcaitinu  oquipnionl 


Ho  r:imiii:ir  w  ith  how  the  lompontuiv  of  :i  criliLMl  aivj  tVcls  lo  iho  hand. 
Potential  innihio  can  ol'icn  he  located  this  :  for  example,  a  leakini: 
suction  valve  wiil  cause  the  c\iinder  head  to  he  hotter  llian  normal. 
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!^re(]uent  cheeks  should  be  made  on  the  coni|iress(^r  retrain"  indication  of 
overheatintz  of  liearintzs  and  c\iinders.  particularl\-  after  maintenance  or 
repair  work. 

Luhricatuni  The  proper  oil  level  should  be  maintained  in  the  erankcase  at  all  times. 

Any  unusual  aeeumulation  or  eonsuiv.ption  ol'  oil  sIkmiUI  be  reported 
immediately. 

Be  sure  the  foreed-rced  lubricating  system  is  operating  satisfactorily  and 
oil  pressure  is  sufficiently  high. 

Control  oil  temperature  to  tlie  recommendations  of  the  mainifaeturci. 

Maintain  the  proper  level  in  the  receiver  (refrigerant  rcservoir). 

Purge  inerts  (non-condensable  gases)  from  the  condenser  and  receiver  as 
necessary. 
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Some  of  the  dangers  to  be  concerned  with  arc  (1)  explosions,  (2)  fires, 
and  (3)  toxic  effects  from  the  gases  used  in  refrigeration  system. 

Tliese  hazards  can  result  from  ruptured  lines,  leaking  connections,  or 
damaged  compressors. 

If  such  an  event  occurs,  it  is  the  operator's  responsibility  to  shut  down  the 
equipment  and  isolate  the  damaged  area  by  closing  valves  as  rapidly  as 
possible. 

Stress  this  The  operator  should  wear  an  appropriate  gas  mask  while  performing  these 

fact  operations. 
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Prccauli(>n>  In  be  lakeMi  b^Moiv  nKikinu  any  repair^  in  iho  svslonr,: 

1.  Tail  switch  or  control  valve  ot"  electric  niotor-Jriven  or  powcr-operatcj 
c(]uipnicnt  so  it  will  not  be  started  while  repairs  arc  being  nuiJc. 

2.  Before  any  part  of  the  system  is  opened,  be  sure  the  pressure  has  been 
relieved. 

3.  if  in  (]uestion.  test  atmospnere  Tor  explosive  conditons. 

4.  Wear  or  at  least  have  available  the  pn^per  t\  pe  of  gas  mask. 

5.  Purge  that  part  of  the  system  which  has  been  opened  to  the 
atmosphere  before  placing  in  senice  again. 

6.  When  closing  valves  or  installing  blanks,  don't  trap  liciuids  in  an 
isolated  line  or  vessel.  Pressure  can  increase  to  the  point  wdiere  the  line  or 
vessel  will  rupture. 
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What  is  mechanical  refrigeration?  (Cooling  or  transfer  of  heat  by  moans  of 
equipment  such  as  compressors,  condensers,  evaporators,  etc.) 

What  type  of  liquids  are  used  for  refrigerants?  (Volatile  fiquids  liquids 
with  low  boiling  points) 

Name  one  way  to  control  the  temperature  of  a  substance  being  cooled. 
(By  adjusting  the  pressure  of  the  refrigerant  to  produce  the  desired 
temperature  y 

What  is  the  purpose  of  the  compressor  in  the  refrigeration  system?  lTo 
save  the  expanded  gas  for  reuse  by  increasing  the  pressure  on  the  gas  to  make 
condensation  possible) 

What  is  the  dual  purpose  of  the  condenser?  (To  remove  tlu'  heat  from  the 
system  and  convert  the  refrigerant  vapor  to  a  liquid) 

What  is  the  j^urpose  of  the  evaporator?  (To  absorb  the  heat  in  the  area 
where  cooling  is  required) 

17 

This  slide  shows  a  complete  refrigeration  unit. 

The  second  slide  shows  frosting  on  the  compressor  suction  line.  Frosting 
usually  indicates  low  suction  pressure. 


Chapter  23:  PREVENTIVE  MAINTENANCE 


WHAT  TO  DO 


WHAT  TO  SA^' 


hurodudion  The  cost  of  industrial  maintLMiancc  is  an  incrcasiniily  important  one  in 

fertilizer  plant  operations. 

In  many  companies  maintenance  has  been  and  stil!  is  consklered  a 
necessary  evil  that  must  be  tolerated. 


List  oil 
blackboard 


This  attitude  causes  a  down^^radine  of  maintenance  functions  (cudinLi  to; 

1.  Excessive  machine  breakdowns 

2.  Frequent  emergency  work 

3.  Domination  of  maintenance  by  production 

4.  Lack  of  an  equipment  replacement  program 

5.  Insufficient  preventive  maintenance 

6.  No  planned  selection  of  maintenance  supenisors  and  managers 

7.  Inadequate  training  of  maintenance  personnel 

8.  Poor  shop  facilities 


The  principles  and  practices  which  have  been  used  and  proved 
production  have  not  often  been  extended  to  maintenance. 


in 


List  on 
blackboard 


The  fact  ihat  few  or  none  of  the  following  procedures  are  regularly 
employed  in  fertilizer  plants  indicate  the  lack  of  management  techniques  in 
maintenance: 

1.  Organization  planning 

2.  Written  procedures 

3.  Performance  measurement 

4.  Planning  and  scheduling 

5.  Training  programs 

6.  Motivation  techniques 

7.  Cost  controls 


EKLC 


Recent  years  have  witnessed  an  increasing  awareness  of  the  large 
contribution  which  maintenance  labor  makes  to  the  total  cost  of  doing 
business. 
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As  phinis  luvdmc  nimv  jiiuimaiic.  ihcrc  is  a  :'MUiniu-d  sliit't  of tM"k!o;i J 
from  ^Jk*  Jiiwl  Uihor  lor.c  lo  ilu*  riKiiinciKiiU'c  Lihor  I'orcv*. 

In  orck-r  to  sia\'  compclilivL-.  plants  have  to  place  more  and  m<^r^  jlTori  on 
conirollini:  these  e(Vsts. 

One  melhiod  ofdoini!  this  is  the  [M"e\eniive  maintenanee  proLiram. 


3 

ljuphasizc  Preventive   maintenance    is    the   planned    mainienjnce   of   plant  and 

(Vf/.v.v  eciuipmcnt  resulting  from  periodic  inspections. 

It:,  purpose  is  to  minimize  breakdowns  and  excessive  wear  and  tear 
resulting  from  neglect. 

In  a  way.  we  could  call  preventive  mamtenance,  productive  maintenance 
since  its  purpose  is  to  avoid  breakdowns  and  prevent  excessive  wear  of 
ecjuipment. 

Properly  conducted  preventive  maintenance  is  a  cost-reduction  tool. 


Objectives  of 
prevent  ire 
nuiiuteiumce 

List  on 
blackboard 


'Hie  objectives  of  a  preven  tive  nniintenanec  program  are: 

1 .  Reduce  production  downtime 

2.  Better  conservation  of  machinery  an^J  ecjuipment 

3.  Reduced  overtime  cost 

4.  Fewer  hirge-scale  repairs 

5.  Reduced  cost  of  repairs 

6.  Reduced  products  that  do  not  meet  specirieation 

7.  Identification  and  replacement  of  equipment 
maintenance  costs 

8.  Improved  safety  conditions 


with 


exeessivi 


Operating  a  Starting  a  successful  preventive  maintenanee  program  may  recpiire  from 

program  several  months  to  several  years. 


ERLC 


First  there  must  be  an  aecunuilation  of  historieal  repair  data  for 
macliinery  and  equipment. 
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An  aiKilysis  of  past  trouhL's  will  ri^'vcal  wIu'IIkm"  L<^rrL\'livL'  iiuinton jikc  In 
needed. 

Ii  will  :ilsn  Liivc  iin  indicaiion  of  {he  inspeciiiMi  frL\]ULMie\"  required  to 
niininii/.e  repair. 


6 

Work  orjcr  For  a  preventive  niainienanee  program  to  work,  a  niainienanee  reijuesl  v)r 

work  order  must  be  wriilen  to  eover  all  repair  work. 

ll  is  from  this  work  order  thai  reeorOs  are  kepi,  schedules  are  made,  and 
priorities  are  established. 


The  greatest  amount  of  these  orders  should  eome  from  niaintenanee 
control  activity  as  a  result  of  scheduled  maintenance  inspections. 


TVAfDe243  969 


Job 

Scop*  _ 


MAINTENANCE  ORDER  No. 


Date  Auih.iri/eg 


Tools  &  EouipT^ent 


Mils 
Heq  d 


^Actt  No  _ 
-     No  , 


E-t  MM  


K'.'.a'-  Mtl'.  $_ 


I 'A 


LC 


rm 


IK 


Completed. 


Hold  Cio«out  for 
Date  UnvoLChefed  P.O/s 


SAMPLE  OF  A  MAINTENANCE  WORK  ORDER 
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Prior  to  starting  the  preventive  maintenance  program  each  item  of 
equipment  and  machinery  should  be  surveyed  to  determine  the  inspection 
and  lubrication  requirements  on  a  daily,  weekly,  monthly,  quarterly, 
semi-annual,  or  annual  basis.  The  survey  should  also  include  iu\  estimate  of 
the  frequency  for  complete  overhauls. 
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/•  /'t"^  ''^  I-.quirnicrii  i^i^pL■^■titM^^         he  oT  a  iiL-ncnil  or  spLvijIi/cJ  ii.tiiirc. 

inspci  rions 

A    izoiiLTal    inspL'Jtion   is  usualK    \^^'di^c  of  bjsic   L'quipnicnl   usinu  a 
prL'-L'slablislK\l  check  list. 

TIk*  iiispLVtion  is  ckMLTniiiK'J  by  [he  part  thai  is  most  \\kc\\  to  uIno 

troubk'.  l  lu'  inspL'L"tion  is  slIk'JuIl'J  so  thai  th^'  pari  w  ill  lu'  ropair^'d  to  a\  ok! 
shulliivi  down  {he  nuiLhinL'. 

FstablishinL:  proper  inspL'LMion  rrLnjikMiLiL^  is  a  nialtL'r  of  cxpltIcmill'. 

A  small  amount  of  production  downtinu*  ma\'  prow*  to  bL*  tliL'  OL'onc^mic 
\c\c\.  JW\s  may  be  bcWcv  than  o\cy  maintaining  with  high  niaintLMiancc  costs. 
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Specialized  inspection  is  used  in  larger  plants. 

Parts  of  the  equipment  which  have  long  life  are  inspected  less  trecjuently. 
With  special  diagnostic  equipment,  the  exact  condition  of  the  machinery  by 
means  of  on-stream  test  are  made  and  the  equipment  is  shut  down  for  repairs 
only  when  it  is  necessary. 


Explain  the 
hispection 
check  sheet 

Outline 
briefly  on 
blackboard 
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One  of  the  most  important  aids  to  a  good  preventive  maintenance 
program  is  the  inspection  check  sheet  or  report. 

This  sheet  will  list  the  important  features  of  the  equipment  which  requires 
inspection. 

From  this  sheet  the  maintenance  control  section  will  issue  the  necessary 
maintenance  requests  or  shop  orders. 
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The  check  sheet  also  provides  a  reminder  to  the  inspector  on  what  to 
check  so  that  nothing  will  be  overlooked. 
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BLLT  COWliVOR  Wl  1  kl^' 
l\.SI>f  C  lKA  Rl  I'ORT 

DATE 

COWh^OR  NL'MBI  R 

LOAD  I-ALLINX;  (  I  NTRAL  ON  Bl  LI 

ALL  ROLLS  TURMNC;  1-RLhL^' 

ALL  ROLLS  PROPERLY  SEATED  AND  HELD  IN 
BRACKETS 

ACCUMULATION  OE  MATERIAL  UNDER  ROLLS 
BUILDUP  OE  MATERIAL  ON  RETURN  BELL  HOLES 
LUBRICATION  LINES  AND  EITTINGS 
BEARINGS  AND  SEALS  LUBRICATED 
BEARINGS  RUNNING  HOT 

CHECK  SPEED  REDUCER  FOR  PROPER  OIL  LEVEL.  IK) 
NOT  CHECK  OIL  LEVEL  WHEN  UNIT  IS  RUNNING 

CHECK  SPEED  REDUCER  AND  SEALS  EOR  OIL 
LEAKAGE   BREATHER  PLUG  OPEN.' 

CHECK  SPEED  REDUCER  FOR  OVERHEATING 

CHECK  V-BELTS  AND  SHEAVES  FOR  I'ROPER  SLA(  K 
AND  ALIGNMENT 

SKIRT  BOARDS  PROPERLY  ADJUSTED 
TAIL  SKIRTS  PROPERLY  CUT  AND  ADJUSTED 
CHECK  BELT  SCRAPER  FOR  WEAR 
REMARKS^  
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.S\ /Ui/ulim:  Sc-lK-duliiiii  the  preventive  maintenance  ii-speeliiMis  .^lul  tliviitn 

pr4.'yt'n!irt  done  nuinujlly  oruilh  eleetronie  dala  pnKCssnviv 

nhjifUi'njfh  f 

Prep.iraliim  ol'tho  pre\enliVL*  niainienjnee  seliediile  any  iiivLii  week,  as 
you  can  ^ee.  rct]Uires  close  C()()rdi!ialion  wilh  producnoii  Nchcdulnii:. 

ll]e  ^eleclion  ofihe  preventive  nKiiiilenar.ee  ins}\*c!or  in  an  niij^M'lanl  pari 
o]  ihe  proiirani. 

While  the  inspector  will  not  make  the  repairs  he  notes  as  heinL:  required,  it 
is  helptul  if  he  has  the  ability,  for  then  he  will  recoiini/.e  the  need  and  what  is 
involved  in  niakini!  the  repair. 

The  number  inspeetors  will  chani;e  from  plant  to  plant  dependinii  on 
the  rrcquencN'  of  inspeetions.  size  of  the  plant,  and  e(iuipnient  conilny  under 
the  plan. 

In  some  cases.  cri*ical  items  will  want  to  be  verified  by  re-inspeeticni. 


12 

IVrr  Lubrication  is  an  integral  part  of  the  preventive  maintenance  proi:ram.  It 

important  will  be  covered  in  more  detail  in  chapter  24. 

in  many  plants,  this  important  work  is  assumed  by  no  one. 

In  some  cases  the  major  emphasis  has  been  placed  on  using  fewer  kinds  of 
oils  and  greases,  rather  than  on  determining  the  proper  lubricants,  and  seeing 
that  tliey  are  regularly  applied. 

Most  of  the  major  oil  companies  will  assist  in  setting  up  a  lubiication 
program. 
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As  soon  as  the  preventive  maintenance  program  is  in  operation,  steps 
should  be  undertaken  to  obtain  maximum  benefit  from  it. 

Substantial  savings  can  be  made  by  concentrating  maintenance  and  design 
on,  say  the  top  five  to  ten  machines,  that  cost  the  greatest  amount  of  money 
to  keep  in  repair. 

ERIC      222  ->^^^ 


snmc  oqUlpnK'HT. 


»jii:K':Kiii^\'  pi^^U!':ii!i  w : 


ivpjir.  or  rcplai:cnrjni  u»ih  ik'U  L'(|'jipniciH. 

In  scuiic  ^\iSLS        \^rc\L'n\i\c  nKi!iUoiiaiu\'  djij  in.:;.  n 
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An  iinp(\-tain  part  oftfic  provoniiw  niainlciKincc  proiiniiiL  uh^h  s(^jik-  do 
not  lako  advanlJL^'  of.  is  ilio  plaiinod  proLiiroinoiii  o!  biiiljinii^.  iiKkhiiUTN. 
and  oquipmoiii  lluil  has  Wwx  Jcsiiincd  ic  minimi/^'  nuiinuMKiiKc.  and.  }ia\o 
niaxiiiiiim  oporalin^  lil'o. 


Al  IlmsI  oikx'  oaL-ii  \'oar  liic  pivvoiilivc  iiiaiiiloiiaiK\'  proiiiani  should  W 
iwiowod  and  doficioncios  noiod  and  corrcclod. 

The  nccossily  l\ir  ct)nlinut)us  ol^scrvalion  and  alLTlnoss  will  ovor  Iv  pivscni 
Willi  or  vviiluHit  llic  annual  rcviow. 

While  prcvontivo  niaintLMianco  is  not  a  curL'-all.  ihc  linioK  ivpair  cA 
C(|uipmLM*l  and  niachinoiy  will  picvciU  nian\  oosiK  bivakciowns. 


Safety 
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Safely  should  never  be  iiegleeted  in  (Ik  preventive  niaintenanee  proizrani. 
This  should  apply  to  the  inspeetion  as  well  as  repairs. 


The  maintenance  inspeetion  report  and  work  order  can  be  used  to  caution 
repairmen  if  some  defect  is  known  that  might  cause  an  injury  duriuii  repair. 


Qucsdojis 
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Why  have  a  preventive  maintenance  program?  (Purpose  is  to  prevent 
breakdowns  and  to  reduce  cost  ) 


EKLC 


Why  should  an  equipment  and  maciiinery  survey  be  made  before  starting 
the  preventive  maintenance  program?  (To  (?i>termine  the  condition  of  the 
equipment  and  how  often  the  inspeetion  and  lubrication  should  be  done) 

What  der^M'mines  the  frequency  of  inspections?  (It  is  determined  by  how 
long  the  equipment  will  last.  Equipment  having  a  long  life  does  not  have  to 
be  inspected  as  often  as  an  item  with  a  short  lile.) 


(  !\trtor  LUBRICATION 


WH  AT  TO  DO 


WHAT  TOSA^' 


1 

InlroUin  tion  Lubrication  is  llic  roJucinii  o\  friclional  resistance  that  oclUIs  at  tlic 

surface  of  two  solids  when  tliey  are  forced  to  slide  (ncr  each  other. 
Luhricaiicm  is  an  essential  feature  of  all  modern  machinery  and  has  i^cen 
throughout  the  ages. 

The  tlrst  authenticated  use  of  lubricants  is  found  in  the  relics  of  ancient 
hgypt.  The  science  of  lubrication,  as  we  luiderstand  it  today,  is  less  than  one 
hundred  vears  old. 


Sfress 
fills 


TIic  lubricant  separates  the  tw^o  solids  with  a  thin  film  so  that  their 
resisiance  to  motion  is  much  loss.  In  a  properly  lubricated  system,  the 
res^>;tanco  to  motion  comes  mainly  from  the  shearing  action  of  the  lubricant 
film  itself,  and  not  from  the  two  solid  surfaces  rubbing  against  each  (vthor. 
Tliis  is  why  it  is  important  that  the  correct  lubricant  be  used  for  the  specific 
condition. 


List  on 
bUu'kbcard 


A  ^Tood  lubricant  must: 

1.  Have  a  high  oiliness  (even  as  a  thin  film  due  to  low  speed,  heavy  load, 
or  intermittent  action). 

2.  Be  chemically  stable  in  the  presence  of  heat  and  moisture. 

3.  Have  -x  minimum  tendency  to  foam. 

4.  Be  near  neutral  so  that  oil  will  not  attack  highly  polished  metal 
surfaces. 


How  to  set  In  establishing  a  lubrication  program,  It  is  necessary  to  survey  the 

up  a  program  equipment  to  determine  the  proper  lubricants  and  lubrication  lYcquency. 

Most  major  oil  companies  will  cooperate  in  making  such  a  survey  and  will 

provide  a  lubrication  manual  for  the  plant. 
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After  the  survey,  their  recommendations  wil!  help  in  determining  the 
number  of  different  lubricants  to  be  used.  Usually  eight  or  ten  types  will  be 
sufficient  for  most  plant  needs. 
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After  the  survey  is  completed,  the  lul-jricant  numlier  speeified  by  the  (^il 
company  and  the  plant  nLMnl;or  should  Ix^  shown  so  tliat  there  will  be  no 
mistakes. 

I^limt^ N^^  \lanu facturcr's  Number 

1  Pacemaker  Oil 

2  Pacemaker  Oil  ^5 

3  Pacemaker  Oil  ^7 

4  Pacemaker  Oil  ^8 

If  the  plant  should  get  a  new  supplier,  the  list  would  have  to  be  changed 
to  show  his  products. 
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Fron^  the  recommendations  of  the  oil  company,  or  the  manufacturer,  a 
lubrication  manual  can  be  developed  which  will  include  all  the  information 
as  to  when  to  lubricate  and  what  lubricant  to  use. 

(Review  the  major  points  of  the  attached  sheets  for  lubrication  of  a  belt 
conveyor.) 
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The  lubricating  schedule  can  be  accomplished  by  means  of  a  daily, 
weekly,  or  monthly  lubrication  check  sheet. 

The  most  convenient  way  to  analyze  work  associated  with  the  schedule  is 
by  the  number  of  minutes  required  to  perform  each  lubrication.  From  these 
standards,  a  lubrication  check  sheet  can  be  assembled. 

(Review  the  attached  lubrication  check  sheet  with  the  class.) 


ATTACHMENT-BELT  CONVEYORS 

SUA  FT' KING  SPEED  REDUCTION  DR/VES 
Oil  Leakage 

Improper  lubrication  or  loosening  of  housing  screws  may  result  in  oil 
leakage.  Leakage  may  normally  be  eliminated  without  disassembly  of  the 
unit  or  removal  of  the  unit  from  the  drive  shaft.  A  few  simple  rules  for 
correction  of  leakage  should  be  followed. 


For  Oil  LcLikiigo  Through  Sodls:  Sec  chiirt  and  service  iiKinual. 


For  Oil  Leakage  From  Housing:  Leaking-  it  h(^\isiiii^  screw  locations  is 
usually  caused  by  loosening  of  the  nachiiie  vibration  or 

reversing  conditions.  Periodic  ligl*  /ws  will  relieve  this 

condition. 

Operating  Temperature 

See  chart  and  service  manual. 

Repairs 

Sec  chart  and  read  service  manual  before  dismounting  reduction  unit  from 
shaft  and  starting  repairs. 

CAUTION:  DO  NOT  LOOSEN  SLOTTED-HEAD  SCREW  IN  LOCKING 
NUT 

Lubrication 

All  Shaft-King  Units  have  been  designed  for  splash  lubrication  of  gears, 
pinions  and  anti-friction  bearings.  Therefore,  grease  or  other  non-lluid 
lubricants  must  not  be  used. 

Fill  to  lowest  overflow  plug  with  specified  oil. 

Surrounding  Temperature 


Oil  Company  

Pure  Oil  Company 
Shell  Oil  Company 
Texaco,  Inc. 
TV  A  Code 


AGMA  #2  15-60°  F 
Purcpale  (C)  Hvy.  Med. 
Vitrea  Oil  38  (J) 
Regal  PC  (G)  R&O 
LEPRG-2 


AGMA  #3  50-125°  F 
Purepale  (G)  Hvy. 
Vitrea  Oil  41  (J) 
Regal  F  (F)  R&O 
LEPRG-3 


Flush  after  first  100  operating  hours.  Fill  with  new  oil.  In  normal  service 
change  oil  every  2500  hours  or  at  least  semi-annually.  In  severe  service 
change  oil  every  1  or  3  months. 

Bearings 

Lubricate  plain  bearings  weekly  and  anti-friction  bearings  every  three 
months.  Use  TVA  GP~1  Grease. 

FA LK  SPEED  REDUCER 

After  First  Month 's  Service 

Drain  all  oil  and  thorouglily  flush  out  unit.  Add  fresh  oil. 


Periodically 

Check  oil  level  when  gears  are  al  rest.  Add  oil  if  needed.  Do  not  fill  above 
mark  indicated  on  the  dip  stick  for  leakage  or  undue  heating  may  occur. 


Eve^-y  Six  Months-Service  as  Follows: 

Reducer-Change  oil  every  six  months  or  every  240b  hours  of  operation, 
whiciiever  occurs  first.  It  is  not  necessary  to  dismantle  the  reducer:  just 
drain,  flush  and  refill. 


Oil  Company 
Shell  Oil  Company 
Pure  Oil  Company 
Texaco.  Inc. 
TVA  Code  No. 


15-60°  F 


Ajmb[ent  Temperature 


50-125°  F 


Tellus  Oil  41 
Purepale  Heavy 
Regal  Oil  PE  (R&O) 
LEPRG-3 


Tellus  Oil  72 
Purepale  Special  Heavy 
Regal  Oil  G  (R&O) 
LEPRG-4 


Couplings-Lubricate  Falk  Steelflcx  coupling  when  servicing  the  reducer, 
or  at  least  once  a  year  as  explained  in  the  coupling  manual. 

Use  one  of  the  following  greases: 


Pure  Oil  Company  Paco  Fibre  Grease  No.  2 

Shell  Oil  Company  Alvania  Grease  No.  2 

Texaco,  Inc.  Marfax  Heavy  Duty  No.  2 

TVA  Code  GP-1 


Seals-Periodically  or  at  least  every  six  months  or  2500  hours  of 
operation,  purge  contaminated  grease  from  seals  by  pumping  fresh  grease 
through  the  seal  until  it  flows  out  of  the  bottom  pipe  plug  hole.  (Remove 
plug  before  purging.) 


Use  one  of  the  following  greases: 


Pure  Oil  Company 
Shell  Oil  Company 
Texaco,  Inc. 
TVA  Code 


Paco  Fibre  Grease  No.  2 
Alvania  Grease  No.  2 
Marfax  Heavy  Duty  No.  2 
GP-1 


Roller  Chain-Keep  oil  up  to  mark  with  TVA  Code  MO-4.  Change  oil 
every  six  months. 
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ATl  AClIMt-NT-LUBRlC  ATlON  CMl-X'K  Slll-in 

Moil.    Tuo.    Wcil.    Tluir.     [-ri.  .S;it. 


h(|Uip. 

hciuip. 

Std. 

No. 

Min. 

1 006 

Belt  (\)nvcy()r 

20.00 

1030 

Flakc  Screen 

1 100 

1032 

Speed  Reduc(»r 

4.50 

Direct 

36.50 

Indirect  CO^M 

Total  in  Minutes 

After  estimates  have  b^^n  ihuue  and  the  oilers  have  become  familiar  with 
their  work,  the  route  should  be  checked  for  adjustment  before  final 
assignments  are  made. 

In  this  manner,  you  can  be  sure  that  each  oiler  has  a  fair  work  load. 


6 

Some  plants  make  the  mistake  of  assigning  their  less  competent  employees 
to  the  job  of  oiling.  The  oiler  should  be  an  intelligent  and  capable  employee. 
The  machinery  entrusted  to  their  care  is  too  valuable  to  do  otherwise. 

Some  plants  assigned  this  work  to  skilled  craftsmen  so  as  to  assure 
themselves  of  superior  work.  Regardless  of  who  is  assigned  the  work,  it  is  a 
good  procedure  to  verify  the  accuracy  of  the  lubrication  check  sheet  by 
occasionally  spot  checking  an  item  or  two. 

Good  lubricating  practice  does  not  stop.  When  equipment  breaks  down  or 
is  pulled  for  repairs,  the  equipment  should  be  checked  over.  Excess  wear  can 
be  evident  if  it  has  not  been  lubricated  often  enough  with  the  proper 
lubricant. 


7 

Lubricant  The   person   responsible   for  lubrication  should  be  supplied  with  a 

dispensing  lubrication  cart  or  buggy  of  suitable  size.  The  cart  should  carry  an  adequate 

supply  of  the  required  lubricants  and  the  proper-lubrication  appliances. 
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Sketch  on 
hiackhoarcl 


SQUIRT  CAN  (Pump-type) 

The  oiler  should  also  have  available  the  lubrication  charts  and  check  sheets 
.  for  the  machines  that  he  intended  to  cover  during  that  work  period. 

8 

Why  autoiuatic  The  proper  lubrication  of  complicated  and  expensive  equipment  has 

luhricatiou?  become  more  and  more  of  a  problem. 

Tliis  is  particularly  true  in  some  fertilizer  plants  on  such  application  as  ball 
mills,  crushers,  and  kilns  where  total  enclosure  of  the  gearing  is  impractical. 
Also  there  is  always  the  danger  that  foreign  substances  may  contaminate  the 
lubricant  and  cause  excessive  wear. 

Some  machines  such  as  moving  grates  and  conveyors  have  a  large  number 
of  bearings.  Since  they  operate  under  very  dusty  conditions,  it  is  desirable  to 
lubricate  the  bearings  often  with  a  small  amount  of  grease. 

This  has  brought  about  automatic  lubrication.  A  small  line  is  run  to  each 
bearing  from  a  central  reservoir.  With  the  aid  of  a  pump  and  a  timing  device, 
a  small  amount  of  lubricant  is  supplied  to  the  bearing  at  regular  intervals. 

In  some  cases,  such  as  kiln,  a  liquid  lubricant  is  sprayed  on  the  gearing. 


9 

A  good  lubricating  program  starts  with  storage.  Care  must  be  exercised  in 
the  manner  in  which  lubricants  are  stored,  handled,  and  dispensed. 
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Stress  this 

List  on 
hiackhoani 


Unless  pi\^{U'r}y  controlled,  expcriLMice  luis  shown  thai  the  lubricant 
stomge  area  c:in  beeoine  the  eyesore  of  the  plant, 

1 .  Always  H)re  drums  inside  a  building, 

2.  Keep  e    rrs  on  drums  and  pails  when  not  in  use. 

3.  Keep  bu.igs  closed  tight.  The  best  lubricant  can  be  made  inelTective  by 
contamination. 

4.  Oil  storage  space  should  be  weather-tight  and  of  llreproof 
construction. 

5.  Proper  racks  tor  storage  oi*  lubricant  containers  should  be  provided 
together  with  means  for  luif  jinig  and  placing  containers  on  the  racks, 

6.  Lubricant  containers  should  be  kept  clean  on  the  outside  and  lubricant 
pumps,  measures,  and  lubrication  appliances  should  be  stored  away  from 
open  doors  and  windows. 


Question 


Why?  (So  that  these  items  won't  be  contaminated  by  trash  blown  in  from 
the  outside.) 


10 

Operating  The  oiler  should  check  with  operations  so  that  he  will  know  what 

duties  equipment  will  be  down  and  when. 

Before  starting  on  his  rounds,  he  should  review  the  latest  inspection  sheets 
on  the  equipment  he  intends  to  lubricate  to  see  if  there  are  any  special  items 
that  need  his  attention. 

He  should  also  make  sure  that  he  has  a  supply  of  lubricants  on  the  cart 
that  he  will  need  that  day. 

As  he  makes  his  rounds  he  should  keep  his  check  sheet  posted.  If  he  finds 
anything  that  requires  attention  he  should  report  it  to  the  operating 
foreman. 

Tlie  oiler  must  realize  the  importance  of  keeping  the  lubricants  free  of 
contamination.  Also  clean  the  fittings  with  a  cloth  and  make  sure  the  grease 
gun  nozzle  is  clean  before  grease  is  applied. 

On  an  automatic  lubrication  system,  be  careful  when  replacing  the 
lubricant  container  with  a  full  one  to  see  that  no  dirt  or  trash  gets  into  the 
lubricant- 
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11 

Preventive  Lubrication  is  an  inlcizml  purl  of  any  prcvoilivc  niainlcnaiicc  proiirain. 

nuiimcncuice  Tiinc  and  lime  again  substantial  results  have  been  noted  in  less  downtime 

and  decreased  maintenance  cost  when  an  effective  lubrication  iM*oiiram  was 

started. 


Some  points  to  keep  in  mind  in  a  good  preventive  maintenance  program 
a  re : 

List  on  1.  When  shutting  down  a  machine  for  a  long  delay,  bearings  should  be 

blackboard  lubricated   in   order  to  seal   the  ^varing  and  keep  out  dirt  and  other 

contaminants. 

2.  Do  not  use  kerosene  to  clean  bearings  as  it  will  not  evaporate.  When 
the  lul^ricant  is  applied,  it  will  diluted  by  the  kersene.  Use  mineral  spirits 
for  this  purpose, 

3.  Do  not  start  or  run  a  piece  of  equipment  until  you  arc  sure  all 
operating  parts  are  lubricated  with  the  proper  grade  of  lubricant. 

4.  Always  use  lubricants  specified  and  establish  a  regular  system  of 
lubrication  of  all  plant  equipment. 

5.  Make  it  a  practice  to  maintain  oil  cups,  grease  guns  and  fittings  and  all 
^  other  lubrication  appliances  in  a  clean  condition. 

5.  Never  permit  oil  hole  covers,  bearing  caps  and  other  lubrication  devices 
to  remain  open. 

7.  Before  checking  a  piece  of  machinery  to  see  if  it  needs  oil  by  lifting  an 
oil  cap  or  pulling  up  on  the  oil  dip  stick,  wipe  away  any  dirt  present  so  that 
it  won't  get  into  the  oiL 

8.  After  applying  the  lubricant,  wipe  off  any  excess  so  that  dirt  will  not 
accumulate  at  that  point. 


12 

The  manufacturer  of  the  equipment  will  recommend  as  to  how  often  the 
equipment  should  be  lubricated  and  wliat  lubricant  to  use. 

Keep  in  mind  that  you  might  want  to  lubricate  more  often  than  he 
recommends  if  the  conditions  are  very  severe. 

For  example,  the  manufacturers  recommend  this  frequency  for  the 
following  equipment : 

Review  with  1 .  Motors.  Lubricate  every  six  months  or  4000  hours  of  operation. 

class  2,  Speed  Reducer.  Drain  oil  after  first  month  of  operation,  flush,  and 

refill  with  new  oil.  Change  oil  thereafter  every  2400  hours  of  operation, 
3.  Check  couplings  (Falk)  once  each  year  and  lubricate  if  necessary, 
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4.  Boariiiys.  Luhricalc  pL.'ii  hoariiigs  wookly  aiul  aJiti-lVicli(Mi  l>L\inni»s 
cvlM'N'  tluvc  iiiontlis.  h'vvry  ^  \  months,  tlusli  urease  lubricalcd  anli-rriclio]i 
hearings  witli  ininLM-al  spirits,  dry.  and  repack  ( 1/3  capacity). 

5.  Seals.  Periodically  or  at  least  every  six  nu^ntlis  or  2500  hours  of 
operation,  remove  bottom  plug  and  purge  coiitaniinatecl  grease  iVoni  seals  In' 
pumping  in  fresh  grease.  (Until  it  Hows  out  of  the  hole.) 
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Safety  The  oiler  must  not  try  to  oil  or  .service  a  piece  of  equipment  while  it  is  in 

operation.  The  danger  of  being  caught  in  the  equipment  is  too  great. 

Before  lubricating  any  equipment  in  which  there  is  danger  of  his  being 
injured,  he  should  .see  to  it  that  the  electircal  switch  that  supplies  power  is 
pulled  and  locked.  He  should  also  place  a  hold  tag  on  the  switch  stating  that 
the  equipment  is  being  serviced. 

When  he  is  finished,  he  should,  by  all  means,  remove  his  hold  tag  .so  that 
the  equipment  can  be  placed  back  in  operation. 

The  importance  of  the  oiler  keeping  the  oil  storage  area  clean  cannot  be 
emphasized  enough  lYom  the  safety  point  of  view.  This  is  to  prevent  fires 
and  injuries  from  falls.  When  changing  lubricant  containers  in  an  automatic 
lubricating  system,  use  caution  in  removing  the  reservoir  cover  plate  and 
follower  plate.  They  are  under  200  pounds  spring  tension. 


14 

Questions  Quite  often  in  lubricating  literature  we  see  the  abbreviations  SAE  and 

AGMA.  What  do  they  mean?  (SAE  is  the  Society  of  Automobile  Engineers. 
AGMA  is  the  American  Gear  Manufacturers  Association.) 

What  is  the  viscosity  of  an  oil?  (The  internal  fluid  resistance  of  a  substance 
which  makes  it  resist  a  tendency  to  flow) 

Why  should  the  oiler  do  a  good  job?  (Because  of  the  expensive  machinery 
entrusted  to  his  care) 

What  is  the  danger  of  servicing  equipment  while  it  is  operating?  (It  is  a 
dangerous  practice  for  the  one  doing  the  servicing,  besides  the  possibility  of 
damage  to  the  equipment.) 

3167 


Why  would  pUint  nianaeLMiKMU  want  to  assitin  a  less  conipLMciil  cniplo\w 
to  the  Joh  of  oiling?  (Job  is  not  as  stivnuous  physically  as  st)iiic  (^t*  the 
others,  and  possibly  the  managcnieiii  docs  not  fully  realize  the  responsibility 
placed  upon  the  oiler. ) 

15 

TIk  !;ist  siitie  allows  liow  the  grease  fittiiius  iiave  he^n  hrcuiuht  tt)  a  central 
point  to  make  the  job  oflubricating  easier  a^d  quicker. 

Hie  second  sllidc  siiows  an  auton",:iic  cciii:ali/ed  lubncatine  system. 

The  third  slide  siiows  a  storerooL  lor  lubricants. 
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("luipicr  :5:  SAFETY 


VVllAI  TO  DO  WHAT  TO  SAY 


1 

^'^^         ^/^^'^  l  li^^  objective  of  uiiy  SLilVty  j)rogmiii  is  to  stiiiuikitc  :i  h;isic  pliilosopliy  in 

SLilVty  tliiiU  iiig  :\nd  tliroiigli  the  application  oT  this  prognini  develop  ^ind 
''>V/  M  promoij  sale  work  practices,  reduce  iiiisare  acts  of  persons,  control  inherent 

promi  )  lui/ards.  and  provide  a  working  environment  reasonably  free  from  unsafe 

ofV'    '■    '  physical  conditions. 


2 

Safety  policy  is  based  on  a  conviction  that  the  well-being  of  employees 
must  be  one  of  the  major  considerations  in  all  operations.  Peoi)le  are  our 
mosvt  imiK>rtant  asset;  their  safety  is  one  of  our  greatest  responsibilities.  The 
goals  of  a  safety  program  are  both  humanitarian  and  economic.  Since 
industrial  accidents  which  result  in  injury  or  death  and  loss  of  property  are 
preventable,  it  is  our  duty  to  send  each  employee  home  to  his  family  each 
day  whole  and  healthy. 

Good  safety  performance  is  clear  evidence  of  good  management.  Thus, 
safety  must  be  an  integral  part  of  every  managerial  and  supervisory  position. 

It  is  the  policy  to  incorporate  accident  prevention  principles  and 
techniques  as  an  integral  phase  of  all  operations.  Management  is  sincerely 
interested  in  preventing  accidents  and  each  employee  is  expected  to  report 
to  his  foreman  unsafe  conditions  which  he  encounters  in  his  work.  Tlie 
foreman  will  give  job  instructions  and  no  employee  is  expected  to  undertake 
a  job  until  he  has  learned  how  to  do  it  and  is  authorized  to  do  it  by  his 
foreman. 

No  employee  should  undertake  a  job  that  appears  to  him  to  be  unsafe 
without  llrst  discussing  the  job  with  his  foreman.  If  any  employee  suffers  an 
injury,  even  a  slight  one,  he  is  required  to  report  it  at  once  to  his  foreman  or 
proper  plant  medical  authorities. 
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'Ihc   supervisor   will   provitU'         ixmscmiiu'I   uiuIlm'   his  jurisJiit joti  an 
t^pporlunily  lo  pLM-icnlicallv  hear  aiul  discuss  satetx'  aspects  o\'  iheir  ir.'bs 
because  he  is  responsible  lor  the  protection  of  personnel  and  eijuiimicnt  in 
his  area.  Any.  or  a  combination  of  the  rollowiniz  nieihoUs  ina\'  be  used. 
Methods  far  I.  Periodic  discussions  ofsalVtV'  items  in  nieelmizs  norniall\-  scheduled  lor 

crcatins^  review  ol  production  aiul  adniinisiration. 

safety  2,  Reuularly  scheduled  safety  meetings, 

consciousness  3,  Small  group  mcctinus  with  assigned  ivrsonnel. 

4,  Discussion  between  supervisors  and  individual  members  of  a  grouji. 


4 

Specific  It  is  impractical  to  attempt  a  comiMcte  discussion  ofsatet}'  rules  Tor  all 

requirements        ,  activities  within  a  plant  but  one  of  the  more  general  rules  is: 

Important  1  he  wearing  of  hard  hats  and  spcctable  tvjic  saTctx'  glasses  should  be  a  Job 

vcijuireiuent  and  condition  of  employment  in  all  shops  and  ojieralionai 

areas  of  the  plant. 


5 

Personal  I.  Protective  equipment  such  as  bard  luits,  gas  masks,  chemical  goggles. 

protective  safety  glasses  and  rubber  clothing  should  be  iirovided  at  no  cost  to  the 

cqniptnent  employee. 

2.  Employees  are  expected  to  use  protective  equipment  appropriate  to 
the  hazards  encountered. 

3.  Personal  protective  equipment  must  be  inspected  .  d  eleaned  by  the 
user. 

4.  Other  safety  equipment  that  should  be  available  to  employees  in  many 
plants: 

(a)  Air  supplied  masks 

(b)  Air  supplied  suits 

(c)  Chemox  masks  (self-contained  breathing  apparatus) 

(d)  Chemical  respirators 

(e)  Chen^ical  hoods 

(f)  Dust  respirators 

(g)  Ear  protectors  (ear  muffs  and  plugs') 

(h)  Face  shields 

(i)  Safety  hats  and  caps 
(j)  Safety  belts 

(k)  Safety  goggles  (including  chemical  goggles,  welding  goggles,  and 
chippers'  goggles) 

(1)  Protective  clothing  (neoprene  rubber,  and  aluminized  asbestos  as 
well  as  welders'  leathers) 
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(in)  (jIovcs  (IlmIIkm'.  Iiot  mill,  ;iiul  rulihcr) 
(n )  Sandhlastcrs'  hoods 


6 

(^thi'r  AckH[u:itc  salcly  showers  :iikI  :iir  in:isk  stations  shouUI  W  in  the  operatini! 

emerge  f  icy  areas. 

C(/ui/)incnt  i.  Safety  showers  and  air  nuisk  stations  should  be  inspected  reizuhniy  and 

nuiintained  in  condition  for  ininiediate  use  in  ease  of  eiiiergeney, 
(Inspections  usually  done  by  tbe  roreman) 

2.  Air  mask  stations  sliould  be  provided  with  activated  charcoal  filters 
which  are  to  be  inspected  reguhirly.  The  air  lines  should  be  blown  down  at 
rt^guhir  intervals  to  reduce  tbe  oil  and  water  present. 

Hrc  Extinguisher  Stations 

1.  The  fire  extinguisher  locations  should  be  identifiable  by  a  red 
background  of  relleetorized  paint. 

2.  Fire  extinguishers  should  be  checked  and  serviced  regularly. 

3.  If  an  extinguisher  has  been  used,  do  not  hang  it  buck  in  the  bracket  at 
the  station.  Leave  it  on  the  Hoor  near  the  station  to  signify  that  it  needs  to 
be  serviced. 


Fire  and 

ambulance  service 

(If  this  service 
is  not  provided 
OMIT) 


Stress 
this 


Fire  and  ambulance  service  should  be  provided.  In  case  of  emergency  call 
(  )  and  give  the  following  information: 

1 .  Type  of  emergency  (lire  or  injury) 

2.  Number  of  persons  hurt 

3.  Type  of  injury  and  cause  if  known 

4.  Fire  or  ambulance  station  number  where  equipment  is  needed,  and  any 
other  directions  helpful  to  the  driver. 

5.  If  possible,  assign  someone  to  intercept  the  emergeney  vehicle  and  give 
directions  to  the  driver. 

6.  The  family  of  an  accident  victim  should  be  promptly  notified  by  a 
designated  person  in  a  position  to  know  the  facts  of  the  case. 
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(Fill  in  the 
blank  with 
emergency 
telephone 
number 
to  call) 
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1.  All  buildings  should  have  fire  and  ambulance  station  numbers  posted  in 
a  prominent  place,  usually  at  the  corners  of  the  building.  You  should 
memorize  this  number  at  your  individual  work  locations. 

2.  All  telephones  in  the  plant  should  be  equipped  with  a  ''stick  on''  sign 
listing  the  Fire  and  Ambulance  number  (  )  as  well  as  the  station 
number  where  the  emergency  equipment  is  needed.  Tliis  information  is  there 
to  assist  you  in  properly  reporting  an  emergency. 
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Ifijurv  from  Inlhihuian 
I'irst-uUl  I.  Rcnunc  viciini  lo  fresh  :iir:  keep  him  w-irni  aiul  ciuiel, 

technique  2.  If  breathing  has  slopped,  jpply  nuHilh-lo-imnilh  resuseilation  or 

arlillcijl  respinnion  iniiiiediately. 


I'lrst'Ciid 
:cclnikiuc 


10 

Clicinieal  Spills  on  Skin 

1.  Flood  with  water,  using  safety  showers  or  liose, 

'1.  F^einove  eontaniinated  clothing  while  Hooding  is  being  done. 


lurst-aid 
technique 


11 

Chemical  Cotuamitiation  in  lives 

Flush  eyes  with  water.  Use  geiule  How  of  water  from  hose,  safely  shower, 
or  use  hard  hat  as  a  pan. 


First-aid 
technique 


(Demonstrate 
various  methods 
of  artificial 
respiration  and 
closed  chest 
heart  massage) 
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Electric  Shock 

1.  Break  contact  with  electrical  conductor;  turn  off  switch  if  possible  but 
do  not  waste  time  hunting  the  switch.  Stand  on  a  folded  dry  coat, 
ncw.spapers,  or  a  dry  board,  and  with  one  hand  protected  with  several 
thicknesses  of  dry  cloth,  newspaper,  a  dry  stick  or  pole,  grasp  a  dry  part  of 
the  victim's  clothing  and  drag  him  away  from  the  conductor.  It  might  be 
possible  to  push  a  live  wire  off  the  victim  with  a  dry  wooden  stick  or  to  pull 
the  victim  off  a  live  wire  with  a  piece  of  dry  rope  or  a  handkerchief  looped 
over  the  foot  or  hand. 

2.  If  the  victim  is  not  breathing  start  mouth-to-mouth  resuscitation  or 
artificial  respiration  immediately.  Check  for  pulse  because  in  many  cases  of 
electric  shock,  ventricular  fibrillation  has  occurred  and  if  this  is  the  c^se, 
close  chest  heart  massage  is  necessary  to  maintain  blood  supply  to  the  brain. 
This  should  be  continued  until  breathing  is  restored,  rigor  mortis  sets  in,  or  a 
physician  indicates  no  further  need. 


EKLC 
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Physical  Shock 

1.  Shock  follows  any  injury.  Control  bleeding  by  digital  pressure  if 
present.  Keep  victim  warm  but  not  hot.  Remove  all  foreign  bodies  from  his 
mouth.  * 

2.  Use  ammonia  inhalant  if  available  but  do  not  give  a  stimulant. 
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3.  Li)1)slmi  tilzlil  L-lothi!!^:. 

4.  Vhicc  in  a  King  down  posiliiMi  with  \\\'{  hielicr  llum       lioad.  o\^\'pl  in 
cjsLS  of  lIk'sI  inJiUA  . 

5.  R<.'li<.'\i'  pain  as  much  as  j^Dssihlc  and  ivassiiic  and  ciKcniraL^o  llic  \iLlini. 
lirst'Liiil  (>.  Cii\o  ariillLial  ivspiralion  IT  ncodcd,  Rcnninhcr  iirfifhhil  rcspimiian 
tcdniiquc               sliouki  he  siurfcd  unv  lime  the  junicni  is        hrcjihiusi.  Blccdinii  should  bo 

L'onirollod.  Tivalnicnl  lor  corilri)!  or  pivvonlion  of  shock  should  be  slarlcd. 
Major  injuries  should  be  ivported  inunedialelx  as  jMvviously  co\ered  and 
LMiiployees  with  minor  injuries  should  be  referred  lo  (lualified  personnel  lor 
treainienl. 
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Spci'ial  \otcs 

I'lrsi'OicI  Do  not  move  a  seriously  injured  ixitienl  unless  there  is  immediate  danizer 

icchniqui'  of  further  harm.  Too  often  serious  damaiie  is  done  by  unnecessary  handlinii. 

Generally,  it  is  much  better  lo  make  the  patient  as  comfortable  as  possible 

and  wait  for  the  ambulance. 
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h'irst'Oid  Fellow  employees  should  not  alarm       family  with  ineoniplete  and  often 

icclmicjuc  erroneous  infori^iation.  In  most  cases  the  victim  should  be  allowed  to  talk  to 

his  family  on  the  telephone. 
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Entering  The  procedure  for  entering  any  tank  or  vessel  is  as  follows: 

tanks  or  I .  The  vessel  will  be  thoroughly  washed  and  purged. 

vessels  2.  All  lines  to  and  from  the  vessel  will  be  valved  and  blanked  off  at 

flanged  connections  nearest  the  vessel. 

3.  The  interior  of  the  tank  or  vessel  will  be  tested  for 

(a)  Explosive  vapors 

(b)  Toxic  concentration 

(c)  Oxygen  deficiency 

4.  It  is  the  foreman's  responsibility  to  see  that  any  person  entering  a  tank 
or  vessel  is  fully  acquainted  with  his  duties  and  is  properly  outfitted  with  the 
necessary  protective  equipment. 

5.  Another  person  equipped  with  the  proper  protective  clothing  should 
stand  by  the  manhole  tending  the  air  hose  and  safety  lines.  In  the  event  of  an 
emergency,  lie  wiil  be  in  position  to  render  immediate  assistance. 

6.  At  least  one  other  person  must  be  in  the  immediate  area  to  back  up  the 
operation  and  if  for  any  reason  the  ''look  out''  or  backup  man  has  to  leave 
the  area  he  must  get  the  man  out  of  the  vessel. 
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7.  I  his  procedure  provides  ilie  iiuixinuiiii  sal"el\  cover^iiie.  l:iilr\  into 
sonic  vessels  will  not  require  as  iiuieli  coveraiie.  Deviation  Iroiii  the 
maximum  coveraiie  will  he  left  up  to  the  discretion  of  the  foreniaii  involved 
and  it  will  he  his  responsibility.  In  no  case  should  any  empUnee  enter  a 
vessel  without  the  approval  of  the  rorenian.  The  Safetx'  luiiiineer  should  be 
consulted  if  there  is  any  cUniht  coneerninii  the  procedure  to  be  followed. 
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Preparation  for  opening  lines  and  equipment  must  nccessarilx'  be  tailored 
to  the  hazards  involved,  (icnerally.  clTort  should  be  directed  toward  isolation 
and  decontamination.  Appropriate  protective  equipment  must  be  worn,  and 
emergency  equipment  or  supplies,  water  hose,  slag,  wet  burlap,  etc.  must  be 
made  available  prior  to  commencing  the  work. 
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Hold  tags  When  an  employee  is  required  to  do  work  of  any  description  on  any 

electrical  equipment  or  mechanical  cciuipment.  he  shall  for  his  complete 
protection  see  that  the  main  switch  controlling  the  line  or  energizing  the 
equipment  is  open.  Pushbottons  are  not  adequate  for  this  purpose. 

When  an  employee  is  required  to  work  on  pipelines,  he  shall  when 
necessary  for  his  complete  protection  see  thai  'he  proper  valves  are  closed 
and  that  a  hold  tag  is  placed  on  these  valves.  The  hold  tag  should  be  dated 
and  signed  by  the  employee  placing  the  tag.  A  reason  lor  use  of  the  hold  tag 
should  be  also  written  on  the  tag. 


Opening  lines 
and  equipment 
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Show  (0  class 
various  hold 
tags 

Substitute  the 
codifig  used 
in  your  plant 
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Each  craft  engaged  on  the  above  work  should  place  and  leave  its  own  hold 
tag  on  the  apparatus  until  completion  of  its  part  of  the  job.  A  coding  for 
hold  tags  can  be  as  follows: 


Red  Hold  Tags 
Green  Hold  Tags 

White  Hold  Tags 


Electricians 

Maintenance  workers  other 
than  electricians 
All  other  employees 


As  a  further  safeguard,  any  employee  may  request  that  an  electrician 
remove  fuses  from  a  circuit  or  disconnect  leads  (in  the  case  of  a  thermal 
breaker)  so  as  to  positively  render  equipment  inoperative.  In  this  case  the 
electrician  and  each  of  the  other  crafts  involved  in  the  work  must  place  their 
own  hold  tags.  The  green  and  white  hold  tags  must  be  removed  before  the 
red  hold  tag. 
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Shift  iiK'ii  kMviiig  LH]iiipnKMil  inggL'd  out  iil  the  cud  of  ilicir  sliiTl  should,  in 
all  CLiSL's.  notify  ihcir  a'lief.  who  will  then  hiiw  the  aiuhorily  to  rcinovu  ihc 
tau  when  work  is  conipleled.  All  fuels  should  be  entered  in  a  log  iMK)k- 

Hniployees  responsible  for  work  under  control  of  a  hold  taiz  should  see 
that  tajis  are  removed  when  work  is  completed.  Hold  taizs  may  be  removed 
only  by  the  person  signing  the  tag,  or  with  his  consent,  except  that  the 
foreman  in  charge  of  the  employee  performing  the  work  under  protection  ol* 
a  hold  tag  and  in  case  of  a  white  hold  tag,  the  operations  supervisor,  after 
thoroughly  checking,  may  authorize  removal  of  the  hold  tag.  Any  employee 
who  fails  to  place  a  proper  hold  tag  or  fails  to  iionor  a  valid  hold  tag  is 
subject  to  severe  disciplinary  action. 

The  primary  reason  for  hold  tag  regulations  is  to  prevent  injury  to 
persons.  The  regulation  is  written  in  general  terms  so  that  it  can  be  applied 
to  almost  all  situations,  knowing  that  no  regulation  of  reasonable  length  and 
acceptable  complexity  can  be  written  to  cover  each  specific  situation  which 
might  arise  over  the  years,  Tliis  is  a  good  time  to  take  a  good  look  at  the 
regulation  and  the  way  we  carry  it  out.  Here  are  our  responsibilities  on  hold 
tags, 

1,  We  must  use  them  for  the  protection  of  ourselves,  our  fellow  workers, 
and  equipment, 

2,  We  must  date,  sign,  and  indicate  why  the  hold  tag  is  used.  If  it  is 
permissible  for  someone  else  to  remove  the  tag,  this  should  be  indicated.  If 
no  such  provision  is  made  then  the  man  who  signed  the  tag,  or  appropriate 
foreman,  must  be  contacted  before  the  tag  is  removed, 

3,  Each  craft  or  operator  working  on  the  job  must  use  their  own  hold  tag. 
DO  NOT  depend  on  the  hold  tag  of  another  craft  or  operator.  Place  the  tag 
where  you  will  be  certain  to  get  the  required  protection. 

4,  Hold  tags  should  be  removed  when  they  are  no  longer  needed  to 
protect  people  or  prevent  damage  to  equipment.  We  should  not  delay  the  use 
of  equipment  because  of  premature  placing  or  failure  to  promptly  remove 
hold  tags.  Tags  other  than  hold  tags  should  be  used  to  convey  information 
regarding  the  condition  of  equipment. 

5,  While  not  required  by  the  hold  tag  regulation,  it  is  always  a  good  idea 
to  check  your  hold  tag  after  any  break  in  your  work  or  even  once  in  a  while 
during  the  day.  Even  though  hold  tags  may  be  honored  to  the  letter,  it  is 
conceivable  that  due  to  acid  spills,  moving  equipment,  or  other  unforeseen 
circumstances,  the  hold  tag  might  be  destroyed.  So,  go  that  extra  step  and 
check  your  hold  tag  periodically. 


5195 


20 

Sfandard  1.  The  color  code  is  intended  as  a  supplement  to  an  exact  identification 

color  codes  system  with  written  titles.  It  is  based  in  general  on  hazards  or  classes  rather 

than  on  separate  colors  for  specific  materials.  The  color  warning  is  usually  in 
the  form  of  a  band  or  bands,  completely  encircling  the  pipe  nx  strategic 
Substitute  the         points,  althougli  the  entire  line  may  be  colored. 

coding  used  2.  A  piping  system  possessing  two  major  hazards  will  have  a  band  for  each 

in  your  plant  hazard, 

3.  Color  Hazard  or  Ckiss  _  _ 

Yellow  Flammable  materials 

Orange  Materials  hazardous  for  reasons  other 

than  llammability. 
Green  Air  and  other  nonflammable  materials 

under  pressure. 
Blue  Water 
Red  Fire  protection  materials. 

Brown  Vacuum 
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Compressed  1.  All  cylinders  should  be  chained  or  tied  securely  to  columns  or 

gas  cylinders  buildings  walls  in  an  upright  position. 

2.  When  cylinder  is  not  in  use  it  should  be  capped. 

3.  All  empty  cylinders  should  be  capped,  marked  empty  or  MT  and 
returned  to  the  warehouse. 

4.  At  pressures  above  15  pounds  per  square  inch  gauge,  acetylene  is 
unstable  and  will  explode  at  the  slightest  shock  unless  it  is  dissolved  in 
acetone  in  an  approved  cylinder.  For  this  reason  acetylene  cylinders  must  be 
stored  and  used  in  a  vertical  position  to  avoid  loss  of  acetone.  Under  no 
circumstance  should  acetylene  be  used  at  a  pressure  above  15  pounds  per 
square  inch  gauge. 

5.  Acetylene  cylinders  have  two  rupture  plugs  at  the  top.  These  plugs  will 
rupture  at  a  temperature  of  210°  F.  It  is  most  important  that  hot  slag  of 
metal  not  fall  on  these  cylinders.  Therefore  these  cylinders  should  not  be 
located  directly  below  welding  or  burning  operations. 

6.  Oxyacetylene  equipment  should  be  kept  clean,  free  of  oil  and  in  good 
condition  at  all  times. 

7.  Hazards  associated  with  the  handling  and  use  of  oxygen  stem  from  its 
ability  to  support  combustion.  Most  materials  that  burn  in  air  will  burn 
much  more  vigorously  in  oxygen.  Some  combustible  substances,  such  as  oil, 
will  burn  with  explosive  violence  in  oxygen.  For  this  reason  it  is  essential 
that  sources  of  oil  contamination  be  avoided  where  oxygen  equipment  is 
concerned. 
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Mechanized 

( (runes,  hoisfs, 
ilrasilincs,  power 
shovels,  forkh'fis, 
and  pay  loaders  I 
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1.  NUnnil'ictuivr's  load  rating  plaics  arc  allachcd  to  all  load  lioisiinn 
C(iuipincin  in  Aill  view  orthc  oiUTalor  and  load  limits  nuist  not  be  exceeded. 

2.  IVriodic  inspections  should  be  made  to  assure  sale  operatiniz  condiiion 
and  proper  maintenance. 

Hqiiipment  must  not  be  operated  in  close  proximiu  to  hiiili  voltaue 
(440  volts  or  over)  lines  until  the  general  electrical  I'cMvman  has  been 
notiHed. 

(a)  Work  must  not  be  eondueted  unless  power  has  been  shut  olT  or 
determination  has  been  made  that  the  boom  cannot  reach  within 
1  5  lee.  of  the  high  voltage  hne. 
4.  Payloaders  and  ibrklirt  trucks  should  he  equipped  with  adecjuate 
overhead  uuards. 


Fonahle  hand 
lamps  and 
hand  fools 
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We  all  have  respect  for  high-voltage  electricity,  but  most  people  are 
inclined  to  treat  1  10-volt  power  rather  casually,  even  with  contempt.  This 
attitude  is  easy  to  understand  because  we  all  have  handled  1  10-volt 
electricity.  Extention  cords,  lights,  power  tools,  and  most  household 
appliances  are  1  10-volt  current.  Considering  the  amount  of  1  10-volt  power 
used  in  the  world  it  is  amazing  that  more  people  are  not  hurt.  Under  some 
conditions  the  amount  of  electricity  that  passes  through  the  body  when  it 
comes  in  contact  with  1  10-volts  does  little  damage,  but  these  conditions  can 
change  rapidly. 
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Three  factors  which  determine  the  severity  of  low-voltage  electrical  shock 
are:  magnitude  of  current,  path  of  current,  and  the  duration  of  current  How. 
The  conditions  whieh  affect  these  factors  change  rapidly.  One  time  you  may 
get  a  ''tingle/^  the  next  time  you  could  be  knocked  down,  but  with  the  right 
conditions  you  could  be  killed.  Your  hands  may  be  sweaty  or  you  may  be 
standing  on  damp  ground  or  floor;  if  so  you  may  be  one  of  the  fatalities. 

There  are  several  precautions  "tluit  may  be  followed  to  prevent  electrical 
shock.  They  may  seem  unimportant,  but  to  ignore  them  is  to  ask  for 
trouble: 

L  Before  you  plug  in  an  extension  cord,  drop  light,  or  any  piece  of 
electrical  equipment,  look  it  over  closely.  Make  sure  that  the  wires  are  not 
frayed. 

2.  Grounded  circuits  are  provided  in  the  plant.  Electrical  equipment 
should  never  be  used  on  an  ungrounded  circuit.  Normally,  the  grounded 
circuits  are  not  available  at  home,  but  the  time  spent  in  grounding  electric 
drills,  and  standing  on  a  rubber  mat  for  protection  is  well  worthwhile. 
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3.  TwclvL'-voli  cxionsion  lights  arc  proviJLxl  in  the  pluiil  .ind  shouUl 
jl\va>  s  be  used-  Rcnu'iiiluT,  by  use  of  grounded  circuits  and  b>  unc  of 
]2-v(^lt  extension  lights,  we  liavc  not  eliminated  all  the  hazards  of 
knv-voltagc  clcctricit\\  but  we  have  reduced  the  hazards  ccMisiderably. 
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Satcguardfnii  Basically,  if  an  empl->yee\  job  is  to  operate  a  piece  o\'  mechanical 

eqiiipiucui  e(]uipmcnt.  lie  should  be  instructed  in  all  the  safctx'  prccauticMis  connected 

with  the  sale  operation  of  the  machine  belore  being  permitted  t(^  run  it.  This 
applies  as  well  to  experienced  operators,  at  least  until  the  supcrvisc^r  is 
certain  that  the  operators  know  the  hazards  invc^lved. 

If  an  employee  does  not  operate  a  machine  but  does  work  around 
mechanical  eciuipment.  the  same  applies.  Procedures  should  be  established 
positively  so  that  there  is  no  misunderstanding,  and  supervision  should  be 
such  that  no  deviation  from  the  following  safe  work  practices  is  tolerated. 
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L  No  guard  should  be  adjusted  or  removed  for  any  reason  by  anyone, 
unless  (1)  specific  permission  is  given  by  the  supervisor,  (2)  the  person 
concerned  is  specifically  trained,  and  (3)  machine  adjustment  is  considered  a 
normal  part  of  his  job. 

Safeguarding  2.  No  machine  should  be  started  unless  the  guards  are  in  place  and  in 

equipment  good  condition.  Defective  or  missing  guards  should  be  reported  to  the 

foreman  immediately. 

3.  Whenever  safeguards  or  devices  are  removed  to  make  repairs  or 
adjustments  or  to  service  equipment  (lubrication  and  maintenance),  the 
power  for  the  equipment  should  be  turned  off  and  the  main  switch  "hold 
tagged." 

4.  V-belt,  round  belt,  or  rope  drivers  nmning  on  grooved  pulleys  should 
be  enclosed.  Pulleys  should  be  enclosed  at  least  to  the  inrunning  nip  point. 


Conclusion 
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Safety  on  every  job  is  essential  and  is  the  responsibility  of  every 
employee.  Accidents  may  occur,  but  it  is  possible  to  prevent  them.  Most  are 
caused  by  unsafe  actions.  Freedom  from  the  pain,  suffering  and  cost  of 
injuries  and  property  damage  is  worth  striving  for-on  the  job  and 
off- because  everyone  loses  when  you  are  hurt  in  an  accident-you,  your 
family,  and  your  employer. 
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There  is  punty  of  time  to  perfonn  every  job  the  safe  unJ  secure  way, 
whieh  is  the  i^'st  way.  Your  supenisor.  fellow  workmen,  and  Manai!eineni 
expeet  you  to  use  safe  work  methods.  There  is  a  sate  way  to  do  any  \oh. 
Your  supervisor  will  explain  how.  Ask  him  whenever  you  have  any  questions 
about  how  a  job  is  to  be  done. 

Remember,  generally  speaking,  YOU  are  the  last  person  who  can  prevent 
accidental  injury  to  you.  So,  let's  work  together  and  report  unsafe 
conditions  or  actions  to  your  supervisor  at  once.  Look  out  tor  the  other 
fellow  and  help  the  new  man.  Safety  is  everybody's  job. 


Questions 
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Why  should  injuries  seeming  to  be  slight  be  reported  and  treated?  (Many 
minor  injuries  not  treated  result  in  more  serious  ones  if  left  untreated  and 
could  result  in  lost  lime  from  the  job.) 

Who  is  responsible  for  the  protection  of  personnel  and  equipment  in  the 
plant?  (Safety  En^nccr  or  Supervisor) 

Who  pays  for  protective  equipment  such  as  hard  hats,  respirators, 
chemical  goggles,  etc.?  (Compan}\  Employee) 


Who  is  responsible  for  cleaning  and  inspecting  protective  equipment?  {The 
user) 


What  information  should  be  given  when  reporting  an  emergency  by 
telephone? 

What  is  the  emergency  telephone  number  at  this  plant? 

What  should  be  done  first  if  the  victim  is  not  breathing?  (Apply 
mouth-to-mouth  resuscitation  or  artificial  respiration  immediately.) 

Are  spectacle-type  safety  glasses  adequate  for  wear  when  handling  acids? 
(No,  chemical  splash  goggles) 

What  is  ventricular  fibrillation?  (It  is  a  condition  usually  occuring  after 
electrical  shock  where  the  heart  is  pulsating  but  not  pumping  blood. 
Artificial  respiration  is  useless  if  this  condition  is  present  in  the  victim  and 
closed  chest  heart  massage  is  a  necessity  if  life  is  to  be  sustained.) 

Whose  responsibility  is  it  to  insure  a  person's  safety  when  entering  a  tank 
or  vessel?  (Foreman) 
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For  work  involving  cntrv'  into  oquipmont  sucli  a>  iiranulal*  \hc  main 
switch  or  puslihuttoii  should  be  tugged  out.  (Main  swtich) 

If  five  erafts  are  engaged  in  work  requiring  'Miold  tags."  how  nian\  lags 
should  be  used?  (Five,  one  by  each  craft) 

Which  color  "  hold  tag"  has  the  highest  rank  green,  red.  or  while' 
(Neither,  all  have  the  same  rank.) 

Additional  protection  can  be  provided  when  doing  work  invcilving  entry 
into  equipment  such  as  granulators  by  recjuesting  what?  (lliat  the 
electricians  remove  fuses  or  disconnect  leads) 

What  is  the  color  for  phosphorus  in  the  color  code?  (^'ellow)  (  arbon 
monoxide?  (Orange)  Water?  (Blue) 

When  not  in  use  acetylene  tanks  should  be  stored  upright  or  lying  down'* 
(Upright) 

Since  pure  oxygen  is  nonflammable,  is  it  safe  around  oils  and  greases'.^ 
(No,  oxygen  supports  combustion  and  in  the  presence  of  oils  and  greases  it 
burns  with  explosive  violence.) 

GeiiCrally  speaking,  who  is  the  last  person  who  can  prevent  accidental 
injury  to  you?  (You) 
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PREFACE 


CONTINUING  EDUCATION 

Practical  nursing  education  is  conditioned  greatly  by  the  changing  and  ex- 
panding complexity  of  health  care.  No  program  of  basic  preparation,  whatever 
its  type  or  quality,  could  possibly  encompass  all  a  practical  nurse  needs  to 
maintain  currency  and  relevancy  to  the  developments  in  health  care. 

Education  for  practical  nurses  must  be  a  continuing  process.  Acceptance  of 
this  fact  imposes  obligations  upon  individual  practical  nurses,  their  employers, 
the  health  professions,  and  practical  nursing  educators.  Practical  nurses  must 
continue  to  increase  and  enrich  their  competencies  by  whatever  means  are  most 
appropriate. 

The  National  Licensed  Practical  Nurses  Educational  Foundation,  Inc.,  the 
nursing  education  and  research  arm  of  the  National  Federation  of  Licensed 
Practical  Nurses,  defines  continuing  education  as  follows: 

Continuing  education  includes  those  organized  educational  experiences 
which  are  planned  to  help  practical  nurses  achieve  more  productive  and 
satisfying  fulfillment  of  their  roles  as  health  workers.  Such  fulfillment 
should  be  of  mutual  benefit  to  both  the  practical  nurse  and  society,  but 
should  not  be  limited  to  preparing  the  practical  nurse  to  meet  the  unique 
service  needs  of  a  single  agency.  Improved  patient  care  is  the  primary  goal 
of  all  continuing  education  of  the  LPN/LVN. 

This  text  is  a  result  of  a  continuing  education  project  between  the  Foundation 
and  the  U.S.  Public  Health  Service. 


THE  PROJECT 

Since  the  passage  of  Public  Law  89-07,  Title  XVIII  "Medicare"  and  Title 
XIX  "Medicaid,"  and  the  subsequent  conditions  of  participation  and  policy 
regulations,  there  has  been  considerable  interest  in  the  licensed  practical  nurse 
who  \yorks  as  a  charge  nurse  in  nursing  homes,  extended  care,  and  related 
facilities. 

In  June,  1967  the  Public  Health  Sennce  awarded  a  grant  to  the  University 
of  Maryland  School  of  Nursing  to  study  the  problem  of  preparing  the  LPN 
for  these  responsibilities.  Project  activities  included  review  of  the  literature; 
survey  of  the  functions  of  the  charge  nurse  in  an  ECF;  design,  test,  and  evalua- 
tion of  the  curriculum;  and  the  development  of  an  Instructor's  Guide.  Mrs. 
Dorotliy  Justice,  Assistant  Professor  and  Chairman  of  the  Practical  Nurse 
Program  at  the  University  of  Maryland  Sch^l  of  Nursing,  served  as  project 
director.  Tlie  Instructor's  Guide,  Fundamantah  of  Nursing  Management  Skilh 
for  Licensed  Practical  Nurses  Who  Serve  As  Assistants  to  Registered  Nurses 
in  Extended  Care  Facilities  was  prepared  by  Linda  A.  Tarr,  E.N.,  M.S, 


V 


In  June,  1969  the  National  Licensed  Practical  Nurses  Education  Foundation, 
Inc.  received  a  contract  from  the  Public  Health  Service  to  test,  review,  and 
revise  the  Instructor's  Guide  and  to  develop  a  textbook  for  use  by  LPN  trainees. 
Major  project  activities  included  (1)  review  and  testing  of  materials,  and  (2) 
revision  and  preparation  of  the  publicatiohs. 

A  ten-member  team  of  instructors  from  practical  nurse  education  programs 
critiqued  Guide  materials  prior  to  curriculum  field  test  and  following  prepara- 
tion of  the  Guide  and  Text  drafts.  Four  schools  used  Guide  materials  to  plan, 
conduct,  and  evaluate  a  continuing  education  program:  "Preparation  of 
Licensed  Practical  Nurses  for  Charge  Nurse  Responsibilities  in  Nursing 
Homes,  Extended  Care,  and  Related  Facilities: 

Midwest  City  Public  Schools 
Midwest  City,  Oklahoma 

Mount  Sinai  Hospital  School  of  Practical  Nursing 
Miami  Beach,  Florida 

New  Orleans  Public  Schools 
New  Orleans,  Louisiana 

Southern  Illinois  University 

Division  of  Technical  and  Adult  Education 

Carbondale,  Illinois 

Constant  in  each  program  were  common  objectives  and  quality  of  teaching 
faculty;  hours  of  instruction  and  course  format  varied.  Participating  faculty 
included : 

Mrs.  Ruth  Killough  and  Mrs.  Sandy  Mitchell 
Midwest  City  Public  Schools 

Mrs.  Carmen  Ross  and  Mrs.  Alice  Gutterman 
Mount  Sinai  Hospital  School  of  Practical  Nursing 

Dr.  Edwina  Frank  and  Mrs.  Anna  Goldman 
New  Orleans  Public  Schools* 

Mrs.  Beatrice  Chiodini 
Southern  Illinois  University 

Nelly  B.  Oles  of  Community  Health  Service  of  the  U.S.  Public  Health 
Service  was  Project  Officer;  Teresa  M.  Crowley,  Executive  Director  of 
NLPNEF,  served  as  Project  Coordinator.  Sandra  Rasmussen  directed  the 
project  and  prepared  the  Instructor's  Guide  and  Trainee  Text. 
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INTRODUCTION 


This  book  is  for  you  to  read,  study,  and  enjoy.  It  contains  information,  study 
activities,  and  ii  listing  of  educational  resources  that  should  help  you  pi-epare 
for  cliarge  nurse  responsibilities  in  nursing  homes,  extended  care,  and  related 
facilities. 

Each  chapter  of  the  book  has  two  sections.  The  first  section  offers  basic 
information  about  the  topic.  The  second  section  is  a  study  and  work  section. 
In  most  oases  this  text  will  be  used  in  conjunction  with  a  continuing  education 
course  to  prepare  LPNs  for  charge  nurse  roles.  However,  the  book  is  valuable 
by  itself  as  a  text  and  study  guide. 

Part  1  contains  background  information  about  the  LPN  and  long-term  care. 
This  may  be  a  review  for  you  if  you  have  been  employed  for  some  time  in  a 
long-term  care  setting.  It  may  offer  new  and  current  information  about  (1) 
the  LPN  Today,  (2)  Medicare  and  Medicaid,  (3)  Patients,  and  (4)  Settings 
for  Long-term  Care. 

Part  II  introduces  you  to  the  LPN  charge  role.  Chapter  5  contains  a  State- 
ment of  Functions  for  the  LPN  Charge  Nurse.  Subsequent  chapters  describe 
in  detail  each  function:  (6)  Planning  Patient  Care,  (7)  Coordinating  Staff 
Activities,  (8)  Implementing  Patient  Care,  and  (0)  Evaluating  Patient  Care. 

A  listing  of  related  books  and  articles  will  be  found  in  Part  III.  A  ado- visual 
materials  that  might  prove  useful  to  you  and  your  staff  for  inservice  education 
programs  have  been  included. 

Many  LPN-patient  photos  supplement  the  printed  material.  Photo  credits 
go  to  Donald  Bulucos  of  Chicago,  Joel  M,  Snyder  of  Chicago,  and  the  Holy 
Ghost  Hospital  of  Cambridge,  Massachusetts. 

The  author  acknowledges  Mrs.  Etta  B.  Schmidt,  Executive  Director  of  the 
National  Federation  of  Licensed  Practical  Nurses,  and  many  others  for  their 
assistance  and  encouragement  throughout  this  project. 

Sandra  Rasmussek,  R.N.,  M.A. 
Assistant  Professor 
B oston  U nive rsi ty^ 
School  of  Nursing 
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Part  I    THE  LICENSED  PRACTICAL  NURSE  AND  LONG-TERM  CARE 


Chapter  1 


THE  LICENSED  PRACTICAL  NURSE 


NURSING 


Kvory  individiijil  must  satisfy  certain  basic 
human  ni^^cds  to  live,  to  maintain  health,  and  to 
afiirm  liis  being.  The  acting,  thinking,  feeHng, 
rchiting,  believing  individual  is  the  healthy  person. 

Nui*sing  is  the  act  of  assisting  a  healthy,  handi- 
capped, ill,  or  dying  pei*son  to  meet  his  basic  needs 
for  life,  health,  and  being.  A  nurse  is  a  man  or 
woman  who  is  willing  and  able  to  provide  a  direct 
health  service  of  helping  to  people. 


Nurses  help  j)cople  in  the  home,  at  school,  at 
work,  and  throughout  the  conununity  plan,  pro- 
mote, and  maintain  health.  Sometimes  illness 
interferes  with  a  person's  ability  to  care  for  him- 
self; nurses  care  for  sick  people  at  hoiae  and  in  a 
variety  of  institutions  such  as  hospitals,  nursing 
homes,  extended  care  facilities,  physicians'  offices, 
and  clinics. 


Figure  1-1.  Nursing. 
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FUNCTIONS  AND  QUALIFICATIONS  OF  THE  LPN 


The  followint^  Sfntewenf  of  Fiawfioius  and 
Qii(ilifinttion.s  of  the  Liaemed  Practica}  Nuvhc  whs 
propured  and  approved  l>y  the  Kxwiitive  Board 
of  the  Xalional  Federation  of  Lit^eiised  Practical 
Nurses  in  Jnne  1070.  The  National  Federation  of 
Licensed  Practical  Nni-ses  is  the  inembei*ship 
or<yanization  for  licensed  practical/vocational 
nurses  and  is  the  recognized  policy-making  body 
for  LPN/LVNs. 

The  Statement  reflects  the  expandinf^:  role  of 
the  Ll^N  in  today's  healtli  care  system.  It  pro- 
vides flexibility  in  the  functions  of  the  LPN  who 
has  obtained  additional  knowledge  and  skills 
through  continuing  education  and  mu'sing  ex- 
perience. The  Statement  will  serve  as  a  guide  for 
mii-sing  service  directoi^s  for  maximum  utilization 
of  LPNs  and  for  nurse  educatoi-s  for  the  develop- 
ment of  curriculum  in  schools  of  practical  nureing 
as  well  as  the  design  of  continuing  education 
programs  for  the  LPN. 

PURPOSE 

The  identification  of  tlie  role  of  the  Licensed 
Practical  Nurse^  which  is  intended  to  serve  as  a 
guide  to : 

— The  maximum  utilization  of  the  licensed 
practical  nui-se  in  nursing  services. 

— Self-evaluation  of  nursing  practice  by  the 
licensed  practical  nurse. 

— Development  and  evaluation  of  educational 
standards  for  the  professional  preparation  of 
the  licensed  practical  nurse,  and 

— 'The  interpretation  of  licensing  legislation. 

ROLE  AND  RATIONALE 

The  work  of  the  licensed  practical  nurse  (LPN/ 
LVN)  is  an  integral  part  of  nursing.  Under  the 
direction  of  a  qualified  autonomous  health  profes- 
sional, the  licensed  practical  nurse  is  a  recognized 
member  of  the  health-care  team  and  performs 
nureing  functions  commensurate  with  her  educa- 
tion and  demonstrated  competencies.  On  a  selec- 
tive basis,  this  will  include  the  performance  of  a 
wide  range  of  nursing  activities. 

1  The  title  LPN  is  the  same  as  LVN  in  California  and 
Texas. 


For  purposes  of  (his  Statement,  nursii\g  ac- 
tivities encompass  situations  ranging  from: 

— providing  direct  patient  care  at  the  bedside 
in  relatively  stable  nursing  situations  sucli  as 
hospitals,  extended  care  units,  nursing  homes, 
private  homes,  and  other  health  care  facilities 
and  agencies. 

— to  performing  nursing  functions  in  .semi- 
complex  situations,  such  as  hospital  nureing 
service  units,  recovery  rooms  and  labor 
rooms; 

— to  more  complex  situations,  such  as  hospital 
nursing  service  units,  intensive  or  coronary 
care  units  and  emergency  rooms; 

— to  the  promotion  of  personal  and  community 
health — an  important  function  of  all  well 
prepared  members  of  the  health-care  team; 

— to  promoting  and  carrying  out  preventive 
measures  in  community  health  facilities  such 
as  ivell-baby  clinics,  out-patient  clinics  and 
services. 

In  semi-complex  and  complex  nursing  situa- 
tions a  greater  depth  of  knowledge  and  a  higher 
level  of  judgment  is  required  of  the  LPN;  and 
a  closer  working  relationship  with,  and  the 
greater  the  degree  of  direction  by,  an  autonomous 
health  professional. 

The  determination  of  the  capabilities  of  the 
LPN  in  complex  nursing  situations  should  be 
arrived  at  through: 

— ^an  evaluation  of  the  nursing  needs  of  the 
patient ; 

— a  realistic  appraisal  of  the  elements  within 
the  situation  (e.g.  the  complexity  of  scientific 
principles  underlying  the  functions  and  tech- 
niques to  be  carried  out) ; 

—the  ability  of  tlie  LPN  to  perform  in  the 
situation  based  on  his  knowledge,  skills  and 
previous  experience ; 

— the  amount  and  character  of  the  direction 
needed  by,  and  available  to  the  LPN,  in  the 
performance  of  the  functions  and  procedures. 

EDUCATION 

The  LPN  should  be  qualified  for  nursing  prac- 
tice through : 
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1.  Prepanition  in  a  formal  educational  program 
in  practical  nursing  approved  by  the  appro- 
priate nursing  authority  in  a  State. 

2.  Initial  orientation  within  the  employing  in- 
stitution. 

3.  Inservice  and  continuing  education  for  all 
nursing  practitioners  to  maintain  compe- 
tencies; and,  for  those  who  qualify,  to  gain 
additional  competencies  which  will  enable 
them  to  broaden  their  scope  of  nursing  prac- 
tice within  the  employing  agency  by  the 
performance  of  specialized  activities. 

LEGAL  STATUS 

1.  The  LPN  must  be  currently  licensed  to  prac- 
tice practical  nursing  according  to  State  law, 
and 

2,  Must  perform  within  the  limits  of  prepara- 
tion and  experience. 

PERSONAL  QUALIFICATIONS 

1.  Recognizes  and  has  a  commitment  to  meet  the 
ethical,  moral  and  legal  obligations  of  the 
practice  of  practical  nursing, 

2.  Maintains  and  promotes  good  health  prac- 
tices. 

3.  Actively  promotes  and  participates  in  nursing 
organizations,  inservice  education  programs, 
workshops,  institutes  and  other  educational 
and  community  activities. 

FUNCTIONS 

The  LPN  is  prepared  to  function  as  a  member 
of  the  health-care  team  by  exercising  sound  nurs- 
ing judgment  based  on  preparation,  knowledge, 
skills,  understandings  and  past  experiences  in 
nursing  situations. 

The  LPN  participates  in  the  planning,  imple- 
mentation and  evaluation  of  nursing  care  in  all 
settings  where  nursing  takes  place.  The  following 
illustrate  the  types  of  activities  performed: 

1.  Direct  Patient  Care 

(in  hospitals,  extended  care  units,  nursing 
homes,  private  homes  and  other  related  health 
facilities) 


a.  Provides  for  the  emotional  and  plivsical 
conifoi't  and  safety  of  patients  through: 

(1)  The  undei^standing  of  human  ivlat ion- 
ships  between  and  among  patients, 
families  and  other  liealth-care  per- 
sonnel. 

(2)  Participation  in  the  development,  re- 
vision, and  implementation  of  policies 
and  procedures  designed  to  insure  com- 
fort and  safety  of  patients  and  other 
health-care  pei^onnel. 

(3)  Assisting  the  patient  with  activities  of 
daily  living  and  encouraging  appro- 
priate self-care. 

(4)  Recognizing  and  understanding  the 
effects  of  social  and  economic  problems 
upon  patients. 

(5)  Protecting  patients  from  behavior  that 
would  damage  their  self-esteem  or  re- 
lationship with  families,  other  patients, 
or  persons. 

(6)  Recognizing  and  understanding  cul- 
tural backgrounds  and  spiritual  needs, 
respecting  and  religious  beliefs  of  in- 
dividual patients. 

(7)  Considering  needs  of  the  patient  for 
an  attractive,  comfortable  and  safe 
environment. 

b.  Observes,  records  and  reports  to  the  appro- 
priate persons: 

(1)  General  and  specific  physical  and 
mental  conditions  of  patients,  and 
signs  and  symptoms  which  may  be 
indicative  of  change. 

(2)  Stresses  in  human  relationships  be- 
tween patients,  patients'  families, 
visitors  and  health  care  personnel. 

c.  Performs  more  specialized  nursing  func- 
tions for  which  the  LPN  is  prepared,  such 
as: 

( 1 )  Administration  of  medications  and 
therapeutic  treatments  prescribed  for 
the  patient. 

(2)  Preparation  and  care  of  patients  re- 
ceiving specialized  treatments. 

(3)  Carrying  out  first  aid,  emergency  and 
disaster  measures. 

d.  Assists  with  rehabilitation  of  patients, 
according  to  the  patient  care  plan,  through : 
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(1)  Knowledge  and  application  of  the 
principles  of  prevention  of  deformities, 
(e.g.  the  normal  range  of  motion  exer- 
cises, body  mechanics  and  body  align- 
ments). 

(2)  Encouragement  of  patients  to  help 
themselves  within  their  own  capa- 
bilities. 

(3)  Awareness  of  and  encouraging  the  ful- 
fillment of  the  special  aptitudes  and 
interests  of  patients. 

(4)  Utilizing  community  resources  and 
facilities  for  continuing  patient  care, 

2.  Patient  Care  Management 

The  licensed  practical  nurse,  with  additional 
preparation  in  specialized  areas  and  under 
direction  of  autonomous  health  professionals 
is  qualified  to : 

a.  Supervise  other  nursing  and  health-related 
personnel. 

b.  Coordinate  and  make  assignments  of  other 
nursing  and  health-related  personnel  and 
patients. 


c.  Serve  as  team  leader. 

d.  Serve  as  charge  nurse. 

3.  Community  Health 

The  licensed  practical  nurse  contributes  to 
community  health  through  nursing  activities 
performed  outside  patient-care  institutions, 

e.  g.  visiting  nurse  associations,  well-child  and 
other  public  health  clinics,  and  industrial 
nursing  units. 

4.  Individiuil  Citizens  of  the  Community 

The  licensed  practical  nurse  participates  in 
activities  which  promote  the  community's  atti- 
tudes and  welfare  in  health  care.  As  a  private 
citizen,  the  LPN, 

a.  Utilizes  community  resources  to  promote 
a  better  understanding  of  the  health  serv^- 
ices  among  the  general  public,  and 

b.  Promotes  and  participates  in  community 
health  projects  and  other  health  oriented 
activities. 


THE  LPN  AND  LONG-TERM  CARE 


Licensed  practical  nurses  are  prepared  to  nurse 
patients  effectively  in  nursing  homes,  extended 
care,  and  related  facilities.  LPNs  qualify  through 
education  and  experience  to  meet  the  needs  of 
long-term  care  patients:  the  majority  of  stated 
functions  of  the  LPN  relate  to  direct  patient  care, 

EDUCATION 

Leaming  to  meet  the  nursing  needs  of  older 
persons  and  individuals  who  need  long-term  care 
is  an  integral  part  of  the  curriculum  of  most 
State-approved  schools  of  practical  nursing.  All 
practical  nursing  students  study  Medical  Nursing 
and  care  for  a  variety  of  patients  with  long-term 
care  conditions. 

In  addition  to  Medical  Nursing,  most  LPN 
students  study  Geriatric  Nursing.  The  Geriatric 
Nursing  Course  typically  includes  learnings  about 
(1)  physical,  mental,  emotional,  social,  and 
spiritual  characteristics  of  older  adults,  (2)  the 
aging  process,  and  (3)  conditions  of  illness  of 
older  persons.  Most  of  these  students  have  nursing 
experience  with  older  persons  in  general  hospitals; 


approximately  one-half  of  the  practical  nursing 
programs  in  the  country  provide  opportunity  for 
student  leaming  in  nursing  homes  and  extended 
care  facilities. 

An  increasing  number  of  practical  nursing 
schools  are  including  a  unit  on  long-term  care  in 
their  curricula.  Topics  for  study  emphasize 
chronic  disease,  the  characteristics  and  needs  of 
patients  with  long-term  illnesses,  and  patient 
rehabilitation. 

ROLE  AND  FUNCTIONS 

A  re-examination  of  the  Statement  of  Func- 
tions and  Qualifications  of  the  Licensed  Practical 
Nurse  documents  the  competencies  of  the  LPN 
for  care  of  the  long-term  patient.  The  first  nursing 
activity,  states : 

providing  direct  patient  care  at  the  bedside 
in  relatively  stable  nursing  situations  such 
as  hospitals,  extended  care  units,  nursing 
homes,  private  homes,  and  other  health  care 
facilities  and  agencies; 
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B^igure  1-3.    Most  students  have  nursing  experience  with  older  persons. 


The  Statement  describes  the  major  activity  of 
the  LPN  as  direct  patient  care.  The  LPN 
— provides  for  the  emotional  and  physical  com- 
fort and  safety  of  patients; 

— observes,  records  and  reports  to  the  appro- 
priate persons; 

— performs  specialized  nursing  functions; 

— assists  with  rehabilitation  of  patients,  accord- 
ing to  the  patient  care  plan. 

The  second  function  explained  in  the  Statement 
is  patient  care  management.  By  role  and  func- 


tions, the  LPN  is  qualified  to  work  competently 
with  long-term  care  patients. 

The  1969  F<icts  About  Nursing  reports: 

( 1 )  LPNs  in  Nongovernmental  Nursing  Homes 
&  Related  Facilities 

(April  1968) 
23,532  full-time       11,291  part-time 

(2)  Nonsupervisory  RNs  in  Nongovernmental 
Nursing  Homes  &  Related  Facilities 

(April  1968) 
13,123  full-time       li,949  part-time 
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Figure  1-4.    The  major  activity  of  the  LPN  is  direct  patient  care. 


The  hospital  is  the  lar^^st  employer  of  LPNs ; 
approximalely  two-thi.rds  of  all  employed  LPNs 
work  in  hospitals.  Some  14%  of  employed  LPNs 
are  private  duty  nurses;  13%  of  employed  LPNs 
work  in  nursing  homes  and  related  facilities.  This 
last  figure  compares  with  some  4%  staff  or  general 
duty  RNs.  Only  2%  of  all  employed  staff  or 


general  duty  RNs  are  full-time  employees  in 
nursing  homes  and  related  facilities;  9%  LPNs 
are  full-time. 

A  significant  number  of  licensed  practical 
nurses  are  working  in  nursing  homes,  extended 
care,  and  related  facilities,  and  the  number  is  in- 
creasing annually. 
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STUDY  ACTIVITIES 

NURSING 

1.  What  is  nursing?  Write  your  own  definition  of  nursing. 


2.  Who  is  a  nurse?  Describe  yourself  as  a  nurse. 
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3.  Wlmt  do  nurses  do?  Describe  the  general  functions  of  nurses.  What  do  you  do  as  a  nurse? 
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4.  Kead  the  follou'ing  1887  job  description  of  a  bedside  nui^se.  Compare  the  description  with  the  ^iren 
eral  functions  of  nurses  today. 

1887  Job  Description 

In  addition  to  caring  for  your  50  patients,  each  bedside  nni^se  will  follow  these  regulations: 
1.  Daily  sweep  and  mop  the  floors  of  your  ward,  dust  the  patient's  furniture  and  window 
sills.  2.  Maintain  an  even  temperature  in  your  ward  by  brin^injr  in  a  scuttle  of  coal  for  the 
day's  business.  Li^ht  is  important  to  observe  the  patient's  condition.  Therefore,  each  day 
(ill  kerosene  lamps,  clean  cliinmeys,  and  trim  wicks.  Wash  the  windows  once  a  week.  4.  The 
mule's  notes  are  important  in  aiding  your  pliysician  s  work.  Make  your  pens  carefully,  you 
may  whittle  nibs  to  your  individual  taste.  5.  Each  nurse  on  day  duty  will  report  every 
day  at  7  A.M.  and  leave  at  8  P.M.,  except  on  the  Sabbatli  on  which  day  she  will  be  off  from 
12  noon  to  2  P.M.  (>.  Graduate  nurses  in  good  standing  with  the  director  of  nurses  will  be 
given  an  evening  off  each  week  for  courting  purposes,  or  two  evenings  a  week  if  you  go 
regidarly  to  church.  7.  Each  nurse  should  lay  aside  from  each  pay  day  a  goodly  sum  of  her 
earnings  for  her  benefits  during  her  declining  years,  so  that  she  will  not  become  a  burden. 
For  example,  if  you  earn  $30  a  month  you  should  set  aside  $15.  8.  Any  nuree  who  smokes, 
uses  liquor  in  any  form,  gets  her  hair  done  at  a  beauty  shop  or  frequents  dance  halls  will 
give  the  director  of  nurses  good  reason  to  suspect  her  w^rth,  intentions  and  integrity.  9.  The 
nurse  who  performs  her  labors,  serves  her  patients  ai:d  doctors  faithfully  and  without 
fault  for  a  period  of  five  years  will  be  given  an  increa.cs  by  the  hospital  administration  of 
five  cents  a  day. 

(From  *'Brigbt  Corridors."  a  publication  of  Cleveland  Lutheran  Hospital) 
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FUNCTIONS  AND  QUALIFICATIONS  OF  THE  LPN 

1.  mat  is  the  general  value  of  a  Statement  of  Functions  and  Qualifications  of  the  Licensed  Practical 
Nurse 'i 


2.  "The  work  of  the  licensed  practical  nurse  is  an  integral  part  of  nursing."  What  does  this  mean «  Why 
IS  It  important  ? 
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3.  Describe  the  range  of  nursing  activities  of  licensed  practical  nurses. 


4.  In  a  complex  nursing  situation,  the  LPN  may  work  closely  with  an  autonomous  health  professional. 
In  these  situations,  how  are  the  capabilities  of  the  LPN  determined? 
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0.  How  (lid  you  become  an  LPX?  (If  you  completed  a  formal  education  program  in  practical  nnrsin.r, 
describe  the  ])ronrram  briefly.) 


6.  What  additional  learnings  have  you  acquired  through  (a)  orientation  to  the  job,  (b)  inservice  pro- 
grams, and  (c)  continuing  education  ? 
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7.  In  what  State(s)  do  you  hold  a  current  license? 


8.  What  legal  responsibilities  do  you  have  as  an  LPN  ? 


9.  The  LPN  "recognizes  and  has  a  commitment  to  meet  the  ethical,  moral  and  legal  obligations  of  the 
practice  of  practical  nursing."  What  does  this  mean?  Wliy  is  it  important? 


O  IS 
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10.  The  LPX  "maintaiiis  and  promotes  good  health  practices."  What  does  this  mean?  Why  is  it  im- 


11-  The  LPN  "actively  promotes  and  participates  in  nursing  organizations,  inservice  education  nro- 

srtcSTi'Crti 
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12.  Describe  a  patient  situation  in  which  the  major  function  of  tiie  LPX  is  direct  patknt  rare. 


13.  Describe  a  patient  situation  in  which  the  major  function  of  the  LPN  is  patient  care  management. 
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14.  Describe  a  patient  situation  in  ^vhich  the  major  function  of  the  LPX  is  rommmilty  heaJfh. 


15.  What  special  functions  does  the  LPN  citk  m  have  in  the  community 'i 
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16.  Describe  a  "typical"  tour  of  duty  for  yourself. 


17.  Using  the  functions  described  in  the  Statement,  compare  and  contrast  your  "functions"  Avith  stated 
functions. 
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THE  LPN  AND  LONG-TERM  CARE 

1.  Support  or  document  the  statement:  licensed  practical  nui-ses  are  prepared  to  nurse  patients  effec- 
tively in  nursing  homes,  extended  care,  and  related  facilities. 
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MEDICARE  AND  MEDICAID 


In  1V)65  Congress  added  to  the  Social  Security 
proflrram  begim  in  1935  two  sipiificant  amend- 
mrms  on  health  care  and  services.  One,  Title 
XVIli,  established  MEDlCARE~a  Federal  pro- 
gram of  hospital  and  medical  insurance  for 
nearly  all  people  65  and  over.  The  other.  Title 
XIX,  established  MEDTCAID-  u  Fedei  .  State 
program  to  help  provide  medical  services  for  the 
needy  and  the  medically  indigent. 

The  following  remarks  were  made  by  President 
Johnson  upon  signing  the  Social  Security  Amend- 
ments of  1965  in  Independence,  Missouri,  July 
30,  1965 : 

It  ySBS  a  generation  ago  that  Harr>"  Truman 
said,  ''Millions  of  our  citizens  do  not  now 
have  a  full  measure  of  opportunity  to  achieve 
and  to  enjoy  good  health.  Millions  do  not 
now  have  protection  or  security  against  the 
economic  effects  of  sickness.  And  the  time  has 
now  arrived  for  action  to  help  them  attain 
that  opportunity  and  to  help  them  get  that 
protection. 

,  .  .  today,  .  .  .  \ve  are  taking  such  action  20 
years  later.  .  .  .  The  need  for  this  action  is 
plain  .  .  . 

There  are  more  than  18  million  Americans 
over  the  age  of  65.  Most  of  them  are  threat- 
ened by  illness  and  medical  expenses  that  they 
cannot  afford  , . . 

This  insurance  will  help  pay  for  care  in 
hospitals,  in  skilled  nursing  homes,  or  in  the 
home.  And  under  a  separate  plan  it  will  meet 
the  fees  of  the  doctors  .  .  . 

No  longer  will  older  Americans  be  denied  the 
healing  miracle  of  modem  medicine.  No 
longer  will  illness  crush  and  destroy  the 


savings  that  tliey  have  so  carefully  put  away 
over  a  life-time  so  that  they  might  enjoy 
dignity  in  their  later  years.  Xo  longer  will 
young  families  see  their  own  iu<'onies,  and 
(heir  own  hope.s  eaten  away  simj^ly  because 
they  are  carrying  out  their  dee])  moral  obliifn- 
iH^jis  to  their  [MiiMUs,  :nA  to  their  uudes,  and 
their  aunts. 

In  the  Federal  Government  both  programs  are 
administered  by  the  Department  of  Health, 
Education,  and  Welfare.  The  Social  Security  Ad- 
ministration directs  Medicare;  Social  and  Re- 
habilitation Service  directs  Medicaid. 

Both  Medicare  and  Medicaid  help  pay  medical 
bills.  Both  are  part  of  the  Social  Security  act. 
They  work  together  btit  they  are  not  the  mine. 

Both  Medicare  and  Medicaid  insist  on  high 
standards,  support  expansion  of  facilities,  en- 
courage innovation  in  medical  care  delivery  and 
require  review  of  care.  Medicaid  requires  that 
medical  services  be  available  everywhere  in  a 
State.  It  is  also  beginning  a  program  to  train 
and  employ  neighborhood  people  as  community 
health  workers. 

Together  Medicare  and  Medicaid  are  significant 
programs  striving  to  benefit  everybody  by  im- 
proving the  quality,  the  quantity,  the  efficiency, 
the  distribution,  and  the  eifectiveness  of  medical 
services  in  the  United  States. 

Both  Medicare  and  Medicaid  must  be  operated 
in  compliance  with  Title  VI  of  the  Civil  Rights 
Act  of  1964  which  prohibits  discrimination: 

No  person  in  the  United  States  shall,  on  the 
ground  of  race,  color,  or  national  origin,  be 
excluded  from  participation  in,  be  denied  the 
benefit  of,  or  be  subjected  to  discrimination 
under  any  program  or  activity  receiving 
Federal  financial  assistance. 
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The  following  comparison  may  help  you  identify  similarities  and  differences  l>etween  the  two 
programs  : 


MEDICARE 

(1)  — is  for  people  65  or  older. 

— almost  everybody  65  or  older,  rich  or  poor  can 
have  Medicare. 

— some  people  65  or  older  can  have  both  Medi- 
care and  Medicaid. 


r2)  — is  an  in.niranct  pwgthm. 

— money  from  trust  funds  pays  medical  bills  for 
insured  people. 

(3)  — is  a  Federal  program. 

—Medicare  is  the  same  all  over  the  United 
States. 


(4)  —Medicare  is  everywhere  in  the  United  States. 


(5)  — Medicare  Hospital  Insurance  provides  basic 

protection  against  costs  of 
. . .  inpatient  hospital  care 
. . .  post-hospital  extended  care 
. . .  post-hospital  home  health  care. 
— Medicare  Medical  Insurance  provides  supple- 
mental  protection  against  costs  of  physicians' 
services,  medical  services  and  supplies,  home 
health  care  services,  outpatient  hospital  serv- 
ices and  therapy,  and  other  services. 

(6)  —Medicare  pays  most  but  not  all  hospital  and 

medical  costs  for  people  who  are  insured. 

— Hospital  Insurance  pays  inpatient  hospital 
bills  except  for  the  first  $52  in  benefit  period. 

—Medical  Insurance  pays  $4  out  of  $5  (80% )  of 
reasonable  medical  costs  except  for  the  first 
$50  in  each  calendar  year. 

—insured  people  pay  $5.80  a  month  for  Medical 
Insurance  (rates  differ  slightly  depending  on 
time  of  enrollment;  premium  rates  are  re- 
viewed annually). 


MEDICAID 

—is  for  certmn  kinds  of  needy  and  low  income 
people ; 
. . .  the  aged 
. . .  the  blind 
. . .  the  disabled 

. . .  members   of   families   with  dependent 

children 
. . .  some  other  children. 
— some  States  also  include  (at  State  expense) 
other  needy  and  low  'nconi«^  j^ople, 

— is  an  msistance  program, 
—money  from  Federal,  Stiite,  and  local  taxes 
pays  medical  bills  for  eligible  people. 

— is  a  Federal-State  partnership. 

— States  desi^  their  own  Medicaid  programs 

with  Federal  guidelines. 
—Medicaid  varies  from  State  to  State. 

—Medicaid  is  now  in  most  States,  the  District 
of  Columbia,  Guam,  Puerto  Rico,  and  the 
Virgin  Islands. 

— Medicaid  pays  for  at  least  these  five  services : 
. . .  inpatient  hospital  care 
. . .  outpatient  hospital  services 
. . .  other  laboratory  and  X-ray  services 
. . .  skilled  nursing  home  services 
. . .  physicians'  services. 

— in  many  States  Medicaid  pays  for  such  addi- 
tional services  as  dental  care,  prescribed 
drugs,  home  health  care,  6ye  glasses,  clinic 
services,  and  other  diagnostic,  screening,  pre- 
ventive, and  rehabilitative  services. 

— Medicaid  can  pay  what  Medicare  does  not 
pay  for  people  who  are  eligible  for  both  pro- 
grams. 

—Medicaid. can  pay  the  $52  Medicare  does  not 
pay  in  each  benefit  period  for  eligible  people. 

—Medicaid  can  pay  the  first  $50  per  year  of 
medical  care  costs  and  can  pay  what  Medicare 
does  not  pay  of  the  remaining  reasonable 
charges  for  eligible  people. 

—Medicaid  can  pay  the  $5.80  a  month  for 
eligible  people. 
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MEDICARE 

(7)  — M<M|i<-art'  Ilospitnl  Iiisnnnice  is  fin:Uiro<l  hy  :i 
st''i>:ir:Ut*  i):iyi  nll  cnut  rilnn  ion. 
— MiMlirarr        lirril   Iii^urmict'  is   hn:ni<*i»(l  \)\ 
monthly  prfJuiunis.  The  Ft'dtM'al  ( invernmoiit 
|>ays  lialf  :in<l  the  insin^nl  ]MM*s()n  pays  lialf. 


MEOiCAiO 

-Mediraid  is  liiuunvd  l)y  FVdeml  and  State 
pjvernhK'Uts. 

— The  Federal  ( iovt-nir..  :it  «*ontnhutes  frnni 
.'»t)^r  no  tlie  tirht^M  Statos)  to  s.V^^  (lu  the 
State  witli  ihe  lowest  iH»i^-oa])it:i  inroine)  of 
luedieal  rare  <-()sts  for  net*dy  and  low-incoino 
{H'uple  \^  lio  ap'  a^r^^l,  hiiiid,  ilisnbled,  or  mem- 
Um-s  of  families  with  depndent  e!  ihirei 

— Stat(*s  T»:n'  tl:"  ^>'T^>  :ind*^r. 

I  ■■■■■■  .  _  i  \  r  i'iinU'UtS. 


STUDY 

The  SiMiior  Chv/A^us  C\u])  of  Joffer«^?^^'ino  has 
invited  several  hoalth  prnrtitione/s  to  pnrtiripato 
in  a  ])anol  discussion  of  Medicare:  Dr.  Josei:»h 
McCartney,  a  local  physician;  Mrs.  Kuth  Zie<rler, 
RN,  Director  of  Xnrsinij  at  Lake  Valley  Afeniorial 
Hospital;  Mrs.  Ida  Mae  Washin^cton,  LPX 
Charge  Xtii-se,  and  Afiss  Ellen  Hi^rfrins,  LPX 
C'har*re  Xtii'se  at  Elk  Manor  Xnrsin<r  Home  and 
Extended  Ciiiv  Facility. 

Mi's.  Zie^ler  described  the  Hospital  Insurance 
part  of  Medicare  hriefly: 

Your  hospital  insurance  helps  pay  for  medi- 
cally nece.ssary  services  provided  by  health 
facilities  participatin<r  in  Medicare  when  yoii 
are  ii  \m\  patient  in  a  hospital.  And  if  yon 
need  further  care  after  a  hospital  sUty,  pay- 
ments are  made  when  you  are  a  bed  patient 
in  an  extended  care  facility  or  a  patient  at 
home  receivin*r  services  from  a  home  health 
a<2:ency.  The  services  hospital  insurance  helps 
pay  for  are  called  covered  services.  Tour  has- 

1.  How  is  the  hospital  instirance  pait  of  Medicare 


ACTIVITIES 

l)ital  instirance  covers  almost  all  of  the  serv- 
ices you  would  ordinarily  rei*eive  as  a  bed 
l)atient  in  a  particii)atinfr  hospital  or  ex- 
itMuled  care  fa>.  ility  or  as  a  patient  at  home 
receivin^r  services  from  a  particij)atin<r  home 
health  a^jency.  Your  liospital  insurance  will 
also,  in  some  case.s,  help  pay  for  care  in  certain 
hospitals  that  do  not  participate  in  Medicare. 
When  yoti  receive  covered  services  from  a 
pnrticii)atin<r  hospital,  extendtvl  care  facility, 
or  honie  lioalth  air(^>u  .  you  do  jior  need  to 
juake  any  claim  for  your  hospital  insurance 
l>enefits.  These  instittitions  or  a<jencies  nuike 
the  claims  and  receive  the  ^fedican*  payment. 
They  ha\'e  n^rn^ed  to  charge  you  only  for  serv- 
ices wliich  are  not  covered  by  ^fedicaiv.  You 
will  always  i-eceive  n  notice  from  the  Social 
Security  Administration  when  a  i^ayment  has 
been  made  on  your  heh?Jf. 

The  men  and  women  senior  citizens  asked  the 
followinjr  ^TPii^'i'Jil  questions  of  the  panel:  try  to 
answer  them  in  an  accunite,  explanatory  way. 

financed? 
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How  o       ('a.n  I  (istv  my  hxtspital  i;  -u.  -ance^ 


Can  I  renew  my  hospital  insurance? 
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4,  Ho%v  do  I  keep  a  record  of  how  much  insurance,  how  many  **duy?"  or  "visits"  I  have  used? 


5,  What  doe,s  liospital  insurance  pay  for  M-hen  I  am  a  hospital  l>ed  patient? 
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7,  What  benefits  am  I  entitled  to  in  an  extended  ofirv  facility? 
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How  does  a  person  qualify  for  home  health  benefits? 


Wlaat  home  health  benefits  can  a  Medicare  patient  receive? 
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Dr.  McCartney  described  the  Medical  Insurance  pai-t  of  Medicare  briefly: 

Your  medical  insui-ance  helps  pay  for  doctors'  services,  outpatient  hospital  services,  medical 
services  and  supplies,  home  health  services,  outpatient  physical  thei'upy,  and  other  hcallh  care 
services.  The  kinds  of  services  medical  insnrance  can  help  ])ay  for  are  called  covered  services. 
For  each  calendar  year,  medical  insurance  does  not  pay  any  of  the  first  $50  of  reasonable 

ch  arges  for  covered  services.  Reasonable  charges  are  determined  by  the  Medicare  carriers  

the  organizations  selected  in  each  State  by  the  Social  Security  Administration  to  handle  medi- 
cal insurance  claims — and  take  into  accouiit  the  cnstoniai-y  charges  of  your  doctor  as  well  as 
the  charges  made  by  other  doctors  in  your  locality  foi-  similar  sei-vicos.  After  Medi(!are  I'Ocords 
show  that  your  bills  for  covered  services  are  over  $50  for  a  calendar  year,  medical  insurance 
will  pay  80%  of  the  reasonable  charges  for  covered  services  foi'  the  rest  of  the  yeai\  (Thei'e 
are  a  few  exceptions  to  this  rule.)  Be  sure  to  send  in  a  claim  as  soon  as  your  bills  reach  $50 
so  the  Medicare  records  will  show  the  first  $50  as  well  as  the  rest  of  your  bills. 

The  group  asked  the  following  questions  of  the  panel  about  Medical  Insurance;  try  to  answer  tl 
in  an  accurate,  explanatory  way. 

1.  What  are  some  of  the  doctor  bills  medical  insurance  helps  pay? 
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2.  What  kinds  of  dental  services  will  medical  insurance  cover? 


3,  When  I  am  a  patient  in  a  hospital,  what  kinds  of  laboratory  and  X-ray  services  are  paid  for  by 
medical  insurance?  . 
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4,  Will  medical  insurance  pay  for  ambulance  services? 


5,  Wliat  kinds  of  outpatient  liospital  services  does  medical  insurance  help  pay  for? 
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6.  Would  you  explain  the  home  health  benefits  that  are  covered  by  medical  insurance? 


7.  What  are  some  of  the  different  medical  services  and  supplies  that  are  paid  for  by  medical  insurance  ? 
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8.  How  does  a  person  make  a  claim  for  medical  insurance? 


The  local  district  of  the  State  Association  of  Licensed  Practical  Nurses  has  invited  a  represent 
of  the  State  Office  of  Social  and  Eehabilitation  Service  to  discuss  the  Medical  Assistance  (Medi 
Program.  Try  to  find  answers  to  some  of  the  following  general  questions. 

1.  Just  what  is  Medical  Assistance  (Medicaid)  ? 
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2.  Who  administei-s  the  Medicaid  program  ? 


3.  Wliat  kinds  of  people  in  this  State  can  benefit  from  the  Medicaid  Program  ? 
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4.  Who  is  eligible  for  Medicaid  ? 


5.  What  kinds  of  medical  care  and  services  are  covered  by  the  Medicaid  Program 
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6.  How  do  hospitals  and  nursing  homes  meet  institutional  requirements  to  participate  in  Medicaid? 


7.  How  is  payment  for  Medicaid  care  and  services  handled  ? 
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8.  Are  any  social  services  available  under  Medicaid  ? 


9.  Can  a  person  qualify  for  both  Medicare  and  Medicaid  ?  Please  explain. 
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Chapter  3 


PATIENTS  ARE  PEOPLE 


It  is  important  to  remind  yourself  again  and 
again  that  patients  are  people.  Each  patient  is  a 
multi-dimensional  person.  At  the  same  time  he  or 
she  may  be  a  worker,  a  mate,  a  parent,  a  home- 
maker;  your  patient  may  be  a  son  or  daughter, 
citizen,  friend,  organization  member,  religious 
affiliate,  and  user  of  leisure  time. 

Your  patients  require  skilled  long-term  care 
because  of  chronic  disease  or  disabilities,  or  be- 
cause of  dependencies  associated  with  aging.  We 
all  have  different  concepts  of  health,  illness,  life 
and  death,  and  each  patient's  reaction  to  illness 
and  his  subsequent  need  for  care  is  conditioned 


greatly  by  his  individual  and  cultural  percept  ic- 
of  life  and  death. 

Many  patients  requiring  long-term  care  ex- 
perience intense  feelings  of  guilt  and  disappoint- 
ment. "How  can  my  family  afford  to  keep  me  in 
this  nursing  home;  it  would  be  better  if  I  died/' 
"'Wliat  good  am  I  to  my  wife  and  boys;  I  am  only 
half  a  man,  I  have  no  legs."  Occasionally  patients 
obtain  secondary  gains,  such  as  absence  from 
work,  because  of  a  long-term  illness. 

Patients  are  people— very  special,  complex 
people. 


OLDER  PEOPLE 


Many  of  your  patients  are  older  adults  and  you 
already  know  a  great  deal  about  older  people  and 
their  characteristics.  The  following  review  may 
prove  helpful. 

PHYSICAL  CHARACTERISTICS 

—loses  speed  and  flexibility  movement 
—performs  simple,  repetitive  tasks  best 
—more  susceptible  to  re^spiratory  infections 
—circulatory  diseases  more  common 
—less  able  to  maintain  normal  body  temperature 
— sensory  processes  decline 
— male  sex  drive  decreases 
—hypertrophy  of  prostate  gland 

MENTAL  CHARACTERISTICS 

— poorer  short-term  memory 
—rate  of  learning  declines  but  not  necessarily 
the  capacity  to  learn 

EMOTIONAL  CHARACTERISTICS 

—possibility  of  shelved  obsolescence  or  life  of 
esteem  and  achievement 


—timid,  uncertain,  easily  discouraged,  sensitive, 
suspicious 

—kind,  gracious,  gentle,  loving,  wise,  and 
possesses  the  inner  security  and  peace  wliich 
youth  cannot  achieve 

SOCIAL  CHARACTERISTICS 

— 20  million  persons  65  and  over  in  United 
States 

— lives  in  urban  industrialized  society  and  re- 
tires at  fixed  age;  government-employer- 
union  pension  and/or  social  security 

—inability  of  children  to  care  for  aging 
parents;  tendency  tovmrd  public  responsi- 
bility 

—fewer  places  for  older  adult  in  local  civic  and 
political  affairs 

SPIRITUAL  CHARACTERISTICS 

— may  be  time  of  spiritual  growth  and  quiet 

contemplation 
— reflects  about  beliefs  and  practices 
— capable  participator 
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Muny  coiulitioiis  of  illiu^ss  jifllict  the  older  adult, 
Arterios<'l«M'osi.=:,  eerohnil  vjvsomIui-  aceideiits,  und 
pneuinoiiiji  coninion  diseases  ainon^  older 
adults.  I))'  \»  is<;»s  of  the  heart  cause  most  deaths  in 
individuals  over  05,  Kai-ely  does  au  older  person 
die  of  ''natural  causes"  or  just  old  age. 

Psoriasis  is  a  skiu  disease  found  in  the  older 
pei-son.  Such  ninseulo-skeletal  conditions  as 
Inirsitis,  Rsteoarthriti.s,  fractures,  and  paralysis 
are  conunon, 

Lun<r  aud  heart  diseases  greatly  afflict  the  older 
adult  and  cause  many  deaths.  Pleurisy,  pulmonary 
emphysema,  pneumonia,  the  common  cold,  and  in- 
fluenza are  typical  respiratory  diseases.  Congestive 
heai-t  disease,  arteriosclerosis,  anev^ia,  and  gan- 
grene are  diseases  of  the  circulatory  system, 

Sordes  is  an  unpleasant  mounth  condition  asso- 
ciated with  chronic  illness  and  characteristically 
found  in  many  older  adii?ts.  Atonic  constipation 
is  a  common  disorder  in  tlie  age  group  over  65. 

Cerebral  vascular  accidents  are  frequent  in  the 
older  adult,  Parkinson's  disease  occurs.  A  variety 
of  changes  occur  in  the  special  senses ;  and  hearing 
difficulties,  vision  changes,  as  well  as  cataracts 
develop. 

Many  older  people  have  diabetes.  Senile  vagin- 


itis occurs  in  the  older  wonrau,  and  l)enigu  pros- 
tatic hypertrophy  is  eonnnon  in  the  older  man. 

Kniotional  problems  and  mental  illness  nniy  per- 
,sist  into  older  adulthood,  Depre.ssion  may  occur 
after  05,  Symptoms  of  senility  develop  with  vary- 
ing severity.  The  older  person  nniy  be  slightly 
confused  at  times  or  nniy  be  completely  out  of 
touch  with  reality  and  need  to  be  institutionalized. 

The  older  adult  is  a  difficult  but  interesting 
patient  because  he  poses  so  many  challenging 
nulling  problems.  So  nnuiy  negative  changes  in 
body  structure  and  functions  accompany  aging. 
Several  disease  entities  are  frequently  present  at 
the  same  time.  A  75-year  old  nuui  with  dia])e<es, 
hypertension,  and  arithritis  may  be  transferred  to 
an  extended  care  facility  following  a  cerebral 
vascular  accident. 

Despite  these  many  physical  impairments  and 
the  fact  that  at  times  the  older  adult  nniy  !)e  con- 
fused, he  is  still  capable  and  able  to  assist  with 
his  personal  care  and  with  many  of  the  activities 
of  daily  living. 

Institutionalization  may  be  a  new  and  .strange 
experience  for  the  older  adult  and  he  may  be 
afraid.  Institutionalization  for  many  adults  is  not 
voluntary.  If  the  older  adult  can  help  make  plans 
for  his  health  care  he  seems  to  adjust  to  the  situa- 
tion better. 


CHILDREN  AND  ADULTS  WITH  CHRONIC  CONDITIONS 


Today  a  great  number  of  children,"  youth  and 
young  adults  have  chronic  diseases  and  disabilities 
and  need  long-term  care.  Deaths  from  communic- 
able disease  are  fewer  in  the  United  States  than 
60  years  ago.  Improved  diagnostic  practice  makes 
it  possible  to  identify  and  detect  chronic  disease 
(pathological  processes)  in  children,  youth,  and 
adults  earlier  than  in  former  years. 

Many  long-term  care  patients  are  accident 
victims.  Accidents  are  a  leading  cause  of  disability 
in  the  United  States  among  children  and  young 
adults.  Thousands  of  disabled  veterans  from 


former  and  present  wards  need  skilled  long-term 
care  and  rehabilitation. 

Heart  disease  and  cancer  affect  people  through- 
out the  age  span  and  cause  many  chronic  condi- 
tions and  disabilities. 

For  these  reasons  the  number  of  persons  with 
chronic  disabilities  is  increasing.  However,  new 
treatment  modalities,  progressive  health  legisla- 
tion, and  a  concern  on  the  part  of  the  health 
profession  for  long-term  care  patients  makes  re- 
habilitation a  possibility  and  reality  for  many 
persons  with  chronic  conditions. 


STUDY  ACTIVITIES 

1.  Please  ask  and  answer  the  question  "who  am  I?"  t-vent\  times. 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
IL 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
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2.  Think  of  a  specihc  patient:  an  older  adult,  a  child  or  adult  with  a  long-term  illness.  Ask  and  answer 
the  question  'Svho  is  my  patient?"  twenty  times. 

1, 

a. 

4, 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
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3.  I^ach  patient  is  a  niulti -dimensional  person.  What  d  oes  this  mean  i 


4.  Describe  a  "typical"  older  adult.  Mention  physical,  mental,  emotional,  social,  and  spiritual  charac 
teristics. 


o  *6 
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5.  Why  is  aginj;:  so  often  associated  with  illness' 


6.  Explain  the  following  statement :  The  older  adnlt  is  a  difficult  patient;  the  older  adnlt  is  n  challeng- 
ing patient. 
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'.  Why  does  an  increasing  number  of  children,  youtli  iind  young  adults  need  long-term  cai-e? 


ERIC 
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Chapter  4 


SETTINGS  FOR  LONG-TERM  CARE 


"The  ri<r]it  pei^soii,  in  the  nght  place,  at  the 
i-i<^ht  tii)Ks  with  the  ri^ht  service,  at  the  right 
cost,'*  is  basic  to  the  concept  of  progi-essive  patient 
care  and  tht^  idea  of  comprehensive  heahh  phm- 
ning.  l^atients  who  i-equire  skilled  lonp^-term  care 
because  of  clironic  disease  or  disabilities,  or  be- 
cause   of   dependencies   associated    with  'Effing 


receive  care  in  a  variety  of  settings:  hospitals,  ex- 
tended care  facilities,  nursing  homes,  residential 
facilities,  and  at  iioiue. 

The  LPN  charge  nurse  may  function  in  several 
diffei*eiit  institutional  settings :  hospitals, extended 
care  facilities,  intermediate  care  facilities,  and 
mirsing  liomes. 


HOSPITALS 


The  daily  census  of  most  general  hospitals  re- 
veals a  large  number  of  medical  (long-term) 
patients  as  well  as  a  significant  number  of  patients 
over  the  age  of  65  Toda}^  hospitals  participate 
and  provide  services  in  the  Health  Insurance  for 
the  Aged  Program  (Medicare)  and  the  Medical 
Assistance  Program  (Medicaid).  Conditiom  of 
Participation  have  been  establislied  and  pro- 
cedures to  determine  eligibility  stated.  Specific 
conditions  of  participation  have  been  developed 
for  the  following  hospital  hm\  ^  and  situa- 
tions: 

— Compliance  widi  State  and  Local  Laws 

— Governing  Body 

— Physical  Environment 

—Medical  Staff 

— Nui'sing  Department 

— Dietary  Department 

— ^Medical  Record  Department 

— Pharmacy  or  Drug  Room 

— Laboratories 

— Radiology  Department 

— Medical  Library 

— Complementary  Depart /aents 

— Outpatient  Depart  mm  t 

— Emergency  Service  or  Department 

— Social  Work  Department 

— LTtiiijzation  Revie^y  Plan 

The  conditions  of  participation  for  the  nursing 


department  are  included  for  study.  Because  so 
many  nursing  responsibilities  entai  cooperation 
and  collaboration  with  other  hospital  depart- 
ments, it  is  suggested  that  the  LPN  obtain  and 
read  the  entire  ConditioihH  of  Participation^ 
Hospitals, 

405.1024  Condition  of  Participation — Nursing 
Department 

The  hospital  has  an  organized  nursing  de- 
pa  rtj)?L^nt.  A  licensed  registered  professional 
nurse  ii<  on  duty  at  all  times  and  professional 
nursing  service  is  available  for  all  patients 
at  all  times. 

(a)  Standard;  Organization, — ^There  is  a 
Avell-organized  departmental  plan  of  adminis- 
trative authority  with  delineation  of  responsi- 
bilities and  duties  of  each  category  of  nursing 
personnel.  The  factor  explaining  the  standiird 
is  as  follows:  The  delineation  of  responsi- 
bilities anc*  duties  for  each  category  of  the 
nursing  staff  may  be  in  the  form  of  a  written 
job  description  for  each  category. 

(b)  Standard;  Licensed  Registered  Profes- 
sional Nvrse. — There  is  an  adequate  number 
of  liomsed  registered  professional  nurses  to 
meet  the  following  minimum  staff  require- 
ments: Director  of  the  department;  Assistants 
to  the  director  for  evening  and  night  services ; 
Supervisory  and  staff  personnel  for  each 
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dt'jKirtnuMit  ov  inwssinir  unit  to  insuiv  tlio 
inniiediate  availal)ility  of  a  re^ristered  pro- 
fessional imi-se  for  bedside  care  of  any  ])atieiit 
wlieii  needed:  and  reijistered  ]')rofessional 
nnrse  on  duty  at  all  times  and  available  for 
all  patients  on  a  24-honr  basis.  Hie  factors 
expluiuin*;  tlie  standard  are  as  follows:  (i) 
The  stajKn<r  pattern  insures  the  availability 
of  re<i:istered  professional  nursin<r  care  for  all 
])atients  on  a  24-hour  basis  every  day.  (2)  If 
a  licensed  ])ra('tical  nurse  or  nursin<i:  aide  is 
ou  duty  durin<r  the  evening?  and  iii<rht  hours 
in  a  ward  with  patients  who  do  not  ^renerally 
need  skilled  nursin<r  care,  there  is  a  registered 
])rofessional  nurse  sui)ervisor  who  makes  fre- 
quent rounds  and  is  innnediately  available  to 
<rive  skilled  nui'siufr  care  when  needed.  She  is 
free  to  render  bedside  care  and  is  not  occupied 
in  the  operating;  room,  delivery  room,  or 
enier^ifeney  room  for  loner  periods  of  time.  (3) 
The  ratio  of  re^ristered  professional  nurses  to 
patients  to<xether  with  the  r:vfio  of  refjistered 
professional  nurses  to  other  nursiufr  personnel 
is  adequute  to  provide  proper  supervision  of 
patient  care  and  staff  performance,  takin^r 
into  consideration  the  characteristics  of  the 
patient  load.  (4)  A  re<ri^5tered  professional 
nurse  assi^rns  the  nursin^j  care  of  each  patient 
to  other  nursin^r  personnel  in  accordance  with 
the  j^atient's  needs  and  the  preparation  and 
competence  of  tlie  nnrsin^r  slafT  available, 
(e)  f>t(in(J(ird ;  Other  Niirs^ivg  Permnneh — 
N^re  are  other  nursin^r  personnel  in  sufficient 
nund)ers  to  provide  nursin<r  care  not  requir- 
in^r  the  service  of  a  re^ristered  proft»ssional 
nurse.  The  trainin<x  and  supervision  of  these 
personnel  are  continually  planned  and  carried 
out  to  enable  them  to  perform  effectively  the 
vluties  which  are  assiofned  to  them, 
(d)  Standard;  Non-foor  Services. — There 
are  adequate  nnrsiufr  personnel  for  the 
sur<rical  suite,  clinics,  and  other  services  of 
tlie  hospital  in  keepin^!;  with  their  size  and 
de<i^rev?  of  activity.  The  factors  explainino; 
the  stand.nrd  are  as  follows:  (1)  A  reofistered 
professional  nurse  is  in  charfre  of  the  operat- 
ing room?  (2)  Surirical  technicians  and 
licensed  practical  nurses  may  be  permitted  to 
serve  as  "scrub  nurses"  under  the  direct 
supervision  of  a  i'e<ristered  professional  nurse; 
they  are  not  permitted  to  function  as 
circulatin^r  nurses  in  the  operatin":  rooms. 


( e )  St,nfd(frd:  Qfofnff'rfi(Hi,<. — Individuals 
selected  for  the  inn*sinL^  staif  are  (pialitied  by 
edu<*at  ion,  exjierience,  and  deinonst  rated 
ability  for  tie  ])ositions  to  which  they  are 
appointed,  Tla-  factoi>;  explaiiiin<r  the  stand- 
iWi}  are  as  follows:  (1)  The  director  of  nui*s- 
in<r  Uiakes  decisions  relative  to  the  selection 
and  ])r()iuf)tiou  of  nursiii<^  ]oei>^oiiuel  based  on 
tlieii'  (jualilications  and  capabilities  and 
reconnueuds  the  teriiiination  of  employ meiit 
when  this  is  necessary,  (2)  The  educational 
and  experieutal  qualifications  of  the  director 
of  uursin<r.  her  assistants,  and  supervisors  are 
connneusurate  with  the  size  and  coniplexitj^ 
of  tlie  hospital,  ('\)  The  functions  and  quali- 
fications of  nursiiif2:  personnel  are  clearly 
deliued  in  velatiou  to  the  duties  and  res]:)onsi- 
bilities  delejjated  to  them,  (4)  There  is  a 
jn'ocedure  to  insure  that  hospital  inn'sin<r  per- 
sonnel, for  whom  licensure  is  required,  do 
have  valid  and  current  licensure,  (o)  Per- 
sonnel records  inchidiufr  application  forms 
and  verification  of  credentials  are  on  file,  (6) 
New  eiu]  ioyees  are  oriented  to  the  lios]:)ital 
nursiufj  service,  and  their  jobs, 

(f)  Sf(mda7'd:  Worhing  Relafiomhijys, — 
There  are  well  established  working  relation- 
ships with  other  services  of  the  hospital,  both 
admiiiistrative  and  professional,  Tlie  factors 
explaining  the  standard  are  as  follows:  (1) 
Reofisteml  professional  nurses  confer  with  the 
physicians  relative  to  patient  care.,  (2)  Inter- 
departmental policies  affect  inn;  nursing  serv- 
ice and  inu'sin^  care  to  patients  are  made 
jointly  with  the  director  of  iiursin<r,  (3) 
There  are  established  procedures  for  schedul- 
in<r  laboratory  and  X-ray  examinations,  for 
orderiii<r,  securinfr,  and  maintainiuo;  supplies 
and  equipment  needed  for  patient  care,  for 
orderin^^  diets,  etc. 

(cr)  Sfmidard;  Evahmtion  and  Revieio  of 
lYiu's??}//  (7(f7Y. — There  is  constant  review  and 
evaluation  of  the  nursing  care  provided  for 
patients  and  there  are  written  nursing  care 
])rocedures  and  written  nursing  care  plans 
for  patients.  The  factors  explaining  the  stand- 
ard are  as  follows:  (1)  N'ursing  care  policies 
and  procedures  are  written  and  consistent 
with  generally  accepted  practice  and  are  re- 
vie\ved  and  revised  as  necessary  to  keep  pace 
with  best  practice  and  new  knowledge.  (2)  A 
registered  professional  nurse  plans,  super- 
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vises,  and  evuhuites  the  nnrsin<?  care  for  ea<'h 
patient.  |3)  Xui-sin^  care  plan.s  are  kept 
current  daily.  Plans  indicate  nursin^r  care 
needed,  how  it  is  to  be  accomplished,  and 
methods,  and  approaches  and  modilK'ations 
necessary  to  insui^e  best  results  for  the 
patient.  (4)  Xui^in<i:  notes  are  informative 
and  de.scriptive  of  the  nursinfj  care  f^iven  and 
inchide  information  and  observations  of 
si*niificance  .so  that  they  contribnte  to  the 
continuity  of  patient  care,  (5)  Only  (i)  a 
licen.sed  physician  or  a  re^ristered  profe.ssional 
nnrse  or  (ii)  a  licen.sed  practical  nurse,  a 
student  nurse  in  an  approved  school  of  nurs- 
inf?,  or  a  psychiatric  technician,  when  these 
classes  of  personnel  are  under  the  direct 
supervision  of  a  registered  professional  nurse, 
is  permitted  to  administer  medications,  and  in 
all  instances,  in  accordance  with  the  Nurse 
Pract  ice  Act  of  the  State.  (6)  All  medical 
orders  are  in  writin^:  and  sijG^ned  by  the  physi- 
cian. Telephone  orders  are  used  sparingly, 
are  given  only  to  the  registered  professional 
nu^3e,  and  are  signed  or  initialed  by  the 
physician  as  soon  as  possible.  (7)  Blood  trans- 
fusions and  intravenous  medications  are  au- 
ministered  in  accordance  with  State  law.  If 
administered  by  registered  professional 
nurses,  they  are  administered  only  by  those 
who  have  been  specially  trained  for  this  duty. 
(8)  There  is  an  effective  hospital  procedure 
for  reporting  transfusion  reactions  and  ad- 
verse drug  reactions. 

(a)  Standard  Staff  Meetings, — Meetings  of 
the  registered  professional  nursing  staff  are 
held  at  least  monthly  to  discuss  patient  care, 
nursing  service  problems,  and  administrative 
policies.  The  pattern  for  meetings  may  be  by 
clinical  depar*:ments,  by  categories  of  the 
staff,  or  by  the  staff  as  a  whole.  Minutes  of  all 
meetings  are  kept.  The  factors  explaining  the 
standard  are  as  follows:  (1)  Minutes  reflect 
the  purpose  of  the  staff  meetings;  e.g.,  re- 
view and  evaluation  of  nursing  care,  ways  of 
improving  nursing  service,  discussion  of  nurs- 
ing care  plans  for  individual  patients,  con- 
sideration of  specific  nursing  techniques  and 
procedures,  establishment  and/or  interpreta- 
tion of  nursing  department  policies,  interpre- 
tation of  administrative  and  medical  staff 
policies,  reports  of  meetings,  etc.  (2)  Minutes 


are  avjiihible  to  staH'  nieinl>t*r.*^  cither  in- 
dividually or  are  maintained  in  a  central 
place, 

EXTENDED  CARE  FACILITIES 

Sometimeiv  a  patient  ?io  longer  needs  tlie  inten- 
sive care  which  hospital?^  provide,  but  still  needs 
full-time  .skilled  nursing  care  and  other  health 
services  which  cannot  l>e  furni.shed  in  his  home. 
Ill  the.se  ca.ses,  the  dtVtor  may  transfer  the  patient 
from  the  ho.spital  to  an  extended  caiv  facility. 
This  is  a  specially  (jualified  facility  which  is 
.staffed  and  equipped  to  furni.sh  full-time  .skilled 
nursing  care  and  many  important  related  health 
services.  An  extended  care  facility  may  be  an 
institution  or  a  distinct  part  of  an  institution 
which  qualifies  to  participate  in  the  health  iufvur- 
ance  ])rogram  for  the  aged.  All  extended  care 
facilities  must  have  transfer  agreements  with  one 
or  more  hospitals. 

^e  extended  care  benefit  provided  by  tlie 
health  insurance  program  for  the  aged  is  intended 
to  be  a  benefit  for  tho^ie  persons  who,  though  they 
no  longer  require  the  level  of  intensive  care 
ordinarily  furnished  in  a  general  hospital,  con- 
tinue to  need  for  medical  reasons  a  level  of  care 
entailing  medically  supervised  skilivd  nursing  and 
related  services  on  a  continuing  basis  in  an  institu- 
tional setting.  The  extended  care  benefit  covers 
not  only  post  acute  hospitalization  where  the  in- 
dividual is  convalescing  or  being  relabilitated  but 
also  those  types  of  cases  where  th*:  pafient  may 
continue  to  be  severely  ill  and  indeed  'jive  little 
or  no  prospect  of  recovery.  A  physician  certifies 
that  the  extended  care  facility  services  are  re- 
quired because  the  patient  needs  "skilled  nursing 
care  on  a  continuing  basis"  for  any  of  the  condi- 
tions for  w^hich  he  had  just  been  previously 
hospitalized.  Thus,  a  terminal  cancer  patient  who 
may  receive  only  pall  ivc  treatment  but  whose 
condition  requires  skii  I  nursing  services  avail- 
able at  all  times  w^ould  qualify  for  extended  care 
benefits.  The  underlying  purpose  of  the  extended 
care  benefit  is  to  encourage  the  most  effective  and 
economical  utilization  of  available  medical  care 
resources  and  facilities.  Since  it  will  necessary 
for  many  aged  patients  who  are  hospitalized  for 
intensive  treatment  of  an  acute  phase  of  illness  to 
undergo  a  period  of  medically  supervised  con- 
valescence or  care  in  a  facility  which  is  staffed  and 
equipped  to  provide  skilled  nursing  and  other 
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restorative  services,  the  extended  care  l>enefit  wiis 
provided  to  enable  physicians  to  transfer  patients 
to  such  facilities  rather  than  allowing  patients  to 
continue  unnecessarily  to  occupy  high-cost 
hospital  beds. 

Accordingly,  an  extended  care  facility,  whether 
it  is  a  distinct  part  of  an  institution  or  a  separate 
institution,  is  a  facility  which  provides  a  level  of 
cure  distinguishable  from  the  level  of  intensive 
care  ordinarily  furnished  by  a  general  hospital. 
This  level  of  care  is  reflected  in  the  conditions  of 
participation,  ^Vliile  the  conditions  call  for  a  wide 
range  of  specialized  medical  services  and  the  em- 
ployment by  the  facility  in  adequate  numbers  of 
a  variety  of  paramedical  and  skilled  nursing  per- 
sonnel, the  emphasis  is  on  the  provision  of  skilled 
nursing  and  related  care  rather  than  the  type  of 
care  and  treatment  required  in  the  acute  phase  of 
an  illness.  Similarly,  although  the  legislative 
language  concerning  rehn>:^^^litation  services  is  the 
same  with  respect  to  hospitals  and  extended  care 
facilities,  the  general  concept  of  an  extended  care 
facility  is  that  of  an  intermediate  institution 
which  provides  post-hospital,  subacute  services. 
Hence,  a  rehabilitation  hospital  would  be  equip- 
ped and  staffed  to  diagnose  and  evaluate  the 
patient's  disability  and  to  initiate  a  rehabilitation 
regime.  A  rehabilitation  extended  care  facility,  on 
the  other  hand,  would  be  staffed  and  equipped  to 
continue  and  modify  such  a  regime  during  the 
patient's  convalescence. 

In  general,  a  hospital  is  designed  to  initiate 
care,  including  diagnosis  and  treatment.  The  ex- 
tended care  facility  is  designed  to  continue  car*^, 
with  appropriate  modifications  as  the  patient's 
condition  changes. 

Specific  conditions  of  participation  have  been 
developed  for  the  following  extended  care  facility 
functions  and  situations: 

— Compliance  with  State  and  Local  Laws 

— Administrative  Management 

— Patient  Care  Policies 

— Physician  Services 

— Nursing  Services 

— Dietary  Services 

— Restorative  Services 

— Pharmaceutical  Services 

— Diagnostic  Services 

— Dental  Services 

— Social  Semces 


— Patient  Activities 

— Clinical  Records 

— Transfer  Agreerv^ 

— Physical  Envir. 

— Housekeeping  Ser 

— Di-sast^r  Plan 

— Utilization  Review  Plan 

The  following  overview  explains  these  condi- 
tions of  participation  m  a  little  more  detail.  An 
extended  care  facility  is  eiipiged  primarily  in 
providing  to  inpatients  (1)  skilled  nursing  care 
and  relat^^d  ?en'ices  for  patients  who  require 
medical  or  nursing  care,  or  (2)  rehabilitation 
servJ<?es  for  the  rehabilitation  ot  injured,  disabled, 
or  sick  persons.  The  facility  must  have  policies 
which  are  developed  and  reviewed  by  a  group  of 
professional  personnel,  includi  le:  one  or  more 
physicians  and  one  or  more  registered  professional 
nurses;  policies  relate  to  skilled  nursing  care  and 
other  medical  services  provided  by  the  facility.  An 
extended  care  facility  or  ECF,  must  have  a 
physician,  a  registered  professional  nurse,  or  a 
medical  staff  responsible  for  the  execution  of  such 
policies.  The  health  care  of  every  patient  must  be 
under  the  supervision  of  a  physician  and  a  physi- 
ci  an  must  be  available  to  furnish  necessary 
medical  care  in  case  of  an  emergency.  An  ECF 
must  maintain  clinical  records  on  all  patients. 

An  extended  care  facility  must  provide  24-hour 
nursing  service  which  is  sufficient  to  meet  nursing 
needs  in  accordance  with  the  policies  developed; 
at  least  one  registered  professional  nurse  must  be 
employed  full  time.  The  ECF  must  provide  appro- 
priate methods  and  procedures  for  the  dispensing 
and  administering  of  drugs  and  biologicals.  It 
must  have  in  effect  a  utilization  review  plar.  Other 
conditions  relating  to  the  health  and  safety  of 
patients  who  receive  services  in  an  extended  care 
facilitj^  may  be  required  by  State,  local,  and 
Federal  officials  as  deemed  necess'^iy. 

The  conditions  of  participa^^^on — nursing  serv- 
ices are  included  fcr  study,  iiecause  so  many 
^'^rge  nurse  respG:)si^/;l^i^^    require  cooperation 
id  collaboration  with  a!  %partmentSj  it  is  sug- 
gests, ri  ihat  the  LPK        "  ^  p^nd  read  the  entire 
Conditions  of  tuHicipation;  Extended 
Care  ^'  Ocilities. 

405.1124  Condition  of  Participatiori — Nurs- 
ing Services. — The  extended  care  facility  pro- 
vides  24-hour  nursing  service   which  is 


53 


snffirient  to  meet  the  imrsiiifr  needs  of 
patie?us.  There  is  at  least  one  retristerecl  pi*o- 
fessioiial  luirse  employed  full  time  and  re- 
sponsible for  the  total  mirsiii<r  service.  Tlieiv 
is  n  re<ristered  professional  nui*se  or  licensed 
l)ractical  nnrse  who  is  a  ^rraduate  of  a  State 
approved  school  of  practical  nursinir  in 
<*l)ar«rt^  of  mii-sinjr  activities  dui*iiifr  each  tour 
of  dnty.  The  terms  ''licensed  i)ractioal 
mirse(s)"  and  "])ractica]  nursin^r"  as  nsed  in 
this  section  are  synonymous  with  ''licensed 
vocational  mirse(s)"  and  ''vocational  imi-s- 

(a)  Sfan/iard;  FuU-thne  Niirse, — ^There  is  at 
least  one  re^stered  professional  nurse  em- 
ployed full  time.  If  there  is  only  one  rejris- 
tered  professional  nuiv.v«,  she  serves  as  director 
of  the  nursinjr  service,  works  full  time  durinjr 
the  day,  and  devotes  full  time  to  the  nursin^r 


^^ervice  of  the  facility^  If  the  dii-ector  of 
mii-siiifr  has  administnuive  n^sponsihility  for 
the  facility,  she  has  professional  nnrse 
assistaiU  so  that  there  is  the  ecjuivahMit  of  a 
full-time  dircrior  of  nursinir  servi(^e.  The 
viiivctor  of  ntu'siu^  service  i^  trailed  or  ex- 
l)erienced  in  areas  such  as  niirsintr  sei'vice 
admini>' ration,  rehahilltation  nui*sin<:.  i)sv- 
chiatric  or  ^reriatric  nui'sin;r. 

(b)  Standard;  Director  of  XiirxiiKj  Sfrf^irr, 
— The  director  of  the  rmrsinti^  service  is  r*^- 
spoiisible  for:  (1)  Developing;  and/or  Uiatn- 
tainin^r  nursinjr  service  objectives,  standards 
or  luirsin*:^  practice,  unrsinjr  ])roC''dure 
niamials,  and  written  job  descript  ions  for 
each  level  of  nursinir  personnel :  (2)  Recom- 
niendin^r  to  the  administrator  the  number  and 
levels  of  nursinir  personnel  to  be  employed, 
paii;icipatin»r  in  their  recniitment  and  selec- 


tion,  and  m*oniniending  termination  of  em- 
ployment when  necessary' :  (^*)  ^Vssigning  and 
supervisiiijr  all  levels  of  nursing  personnel; 
(4)  Participating  in  planning  and  budgeting 
for  nursing  care:  (5)  Participating  in  the 
development  and  implementation  of  patient 
care  policies  and  hringin.«r  patient  care  prob- 
lems requiring  changes  in  policy  to  the 
attention  of  the  professional  policy  advisory 
groups:  (6)  Coordinating  nt'^ing  services 
with  other  patient  care  ser\'ices  such  as 
physician,  physical  therapy,  occupational 
therapy,  and  dietary:  (7)  Planning  and  con- 
ducting orientation  programs  for  new  nursing 
personnel,  jir.d  continuing  inservice  education 
for  all  nursing  personnel;  (8)  Participating 
in  the  selection  of  prospective  patients  in 
terms  of  nursing  s  ices  they  netd  and  nurs- 
ing competencies  ;  *  lable ;  (9)  Assuring  that 
a  nursing  care  plan  is  establishcvd  for  each 
patient  and  that  his  plan  is  reviewed  and 
modified  as  necessary. 

(c)  Standard;  Supervising  Nurse. — Nursing 
care  is  provided  by  or  under  the  supervision 
of  a  fixll-time  registered  professional  nurse 
currently  licensed  to  p.nctice  in  the  State. 
The  factors  explaining  the  standard  are  as 
follows:  (1)  The  supervising  nurse  is  trained 
or  experienced  in  areas  such  as  nursing  ad- 
ministration and  supervision,  rehabilitation 
nursing,  psychiatric  or  geriatric  nursing.  (2) 
The  supervising  nurse  makes  daily  rounds  to 
all  nursing  units  performing  such  functions 
as  visiting  each  patient,  reviewing  clinical 
records,  medication  cards,  patient  care  plans 
and  r'aff  assignments,  and  to  the  greatest 
degree  possible  accompanying  physicians 
when  visiting  patients. 

(d)  Standard;  Change  A^z/r^e.— There  is  at 
least  one  registered  professional  nurse  or 
qualified  licensed  practical  nurse  who  is  a 
graduate  of  a  State  approved  ochool  of  prac- 
tical nursing  on  Awiy  at  all  times  and  in 
charge  of  the  nursing  activities  during  each 
tour  of  duty.  The  factors  explaining  the 
standard  are  as  follows:  (1)  A  State-np 
proved  school  of  practical  nursing  is 
whose  standards  of  education  meet  those  set 
by  the  appropriate  State  nurse  licensing 
authority.  (2)  Some  State  laws  grant  prac- 
tical nurse  licensure  (nonwaivered)  to  certain 


individuals  who  have  an  educational  b;ick- 
ground  considered  to  be  equivalent  to  gradua- 
tion from  a  State-approved  school  of 
practical  nursing.  Such  licensure  determina- 
tion is  made  by  the  appropriate  State  nurse 
licensing  authority  on  the  basis  of  evaluation 
of  the  individual's  educational  achievements, 
as  well  as  on  successful  completion  of  the 
appropriate  State  licensing  examination. 
Licensure  under  such  conditions  may  he  ac- 
cepted as  meeting  the  requirement  of  gradua- 
tion from  a  Stato-approved  school  of 
practical  nursing.  (3)  It  is  desirable  that  the 
nurse  in  charge  of  each  tour  of  duty  be 
trained  or  ex])erienced  in  areas  such  as  nurs- 
ing administration  and  supen^ision,  rehabili- 
tation nursing,  psychiatric  or  geriatric 
nursing.  (4)  The  charge  nurse  has  the  ability 
to  recognize  significant  changes  in  the  condi- 
tion of  patients  and  to  take  necessary  action. 
(5)  The  charge  nurse  is  responsible  for  the 
total  nursing  care  of  patients  during  her  tour 
of  duty. 

(e)  Standard;  24- hour  Nursing  Service. — 
There  is  24-hour  nursing  service  with  a  suffi- 
cient number  of  nursing  personnel  on  duty  at 
all  times  to  meet  the  total  needs  of  patients. 
The  factors  explaining  the  standard  are  as 
follows:  (1)  Nursing  personnel  include  regis- 
tered professional  nurses,  licensed  practical 
nurses,  aides  and  orderlies.  (2)  The  amount  of 
nursing  time  available  for  patient  care  is 
exclusive  of  nonnursing  duties.  (3)  Sufficient 
nulling  time  is  available  to  assure  that  each 
patient:  (i)  Receives  treatments,  medications 
and  diet  as  prescribed;  (ii)  Receives  proper 
care  to  prevent  decubiti  and  ic  kept  comfort- 
able, clean-,  and  well-groomed;  (iii)  Is  pro- 
tected from  accident  and  injury  by  the 
adoption  of  indicated  safety  measures;  (iv) 
Is  treated  with  kindness  and  respect.  (4) 
Licensed  practical  nurses,  nurses'  aides  and 
orde:  lies  are  assigned  duties  consistent  with 
their  training  and  experience. 

(f)  Starvdard;  Restorative  Nursing  Care. — 
There  is  an  active  program  of  restorative 
nursing  care  directed  tow^ard  assisting  each 
patient  to  achieve  and  maintain  his  highest 
level  of  self  care  and  independence.  The 
factors  explaining  the  standard  are  as 
follows:     (1)     Restorative    nursing  care 
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initiated  in  the  hospital  is  continued  im- 
mediately upon  admission  to  the  extended 
care  facility.  (2)  Nursing  personnel  are 
taujjht  restorative  nursing  measures  and 
practice  them  in  their  daily  care  of  patients. 
These  measures  include:  (i)  Maintaining 
good  body  alignment  and  proper  positioning 
of  bedf:^st  patients:  (ii)  Encouraging  and 
assisting  bedfast  patients  to  change  posi- 
tions at  least  ever>-  2  hours  day  and  night  to 
stimulate  circulation,  and  prevent  decubiti 
and  deformities;  (iii)  Making  every  effort  to 
keep  patients  active  and  out  of  bed  for 
reasonable  periods  of  time,  except  when  con- 
traindicated  by  physicians'  orders,  and  en- 
couraging patients  to  achieve  independence  in 
activities  of  daily  living  by  teaching  self  care, 
transfer  and  ambulation  activities;  (iv) 
Assisting  patients  lo  adjust  to  their  dis- 
abilities, to  use  their  prosthetic  devices,  and 
to  redirect  their  interests  if  necessary;  (v) 
Assisting  patients  to  carry  out  prescribed 
physical  therapy  exercises  between  visits  of 
the  physical  therapist.  (3)  Consultation  and 
instruction  in  restorative  nursing  available 
from  .  \ate  or  local  agencies  are  utilized. 

( g )  Standard ;  Die tary  . upervision, — Nu rs- 
ing  personnel  are  aware  of  the  dietary  needs 
and  food  and  fluid  intake  of  patients.  The 
factors  explaining  the  standard  are  as 
follows:  (l)  Nursing  personnel  observe  that 
patients  are  served  diets  as  prescribed.  (2) 
Patients  needing  help  in  eating  are  assigned 
promptly  upon  receipt  of  meals.  (3)  Adap- 
tive self-help  devices  are  provided  to  con- 
tribute to  the  patient's  independence  in 
eating.  (4)  Food  and  fluid  intake  of  patients 
is  obser\'ed  and  deviations  from  normal  ais 
reported  to  the  charge  nurse.  Persistent  un- 
resolved problems  are  x^ported  to  the 
physician. 

(h)  Standard;  Nursing  Ccr^-  Plan. — There 
is  a  written  nursing  care  plan  for  each 
patient  based  on  the  nature  of  illness,  treat- 
ment prescribed,  long-  and  short-term  goals 
and  other  pertinent  information.  The  factors 
explaining  the  standard  are  as  follows:  ''I) 
The  nursing  care  plan  is  a  personalized  J  ily 
plan  for  individual  patients.  It  indicates  what 
nursing  care  is  needed,  how  it  can  best  be 
accomplished  for   each   patient,  how  the 


patient  likes  tilings  done,  what  methods  and 
approaclips  are  most  successful,  and  what 
modifications  ^  necessary  to  insure  l>est  re- 
sults. (2)  Nursing  care  plans  are  available 
for  use  by  all  nursing  personnel,  (-3)  Nursing 
care  plans  are  reviewed  and  revised  as  needed. 

(4)  Relevant  nursing  information  from  the 
nursing  care  plan  is  included  with  other 
medical  information  when  patients  are  trans> 
f  erred. 

( i )  fa nda rd  :  I merv ?W  Edu ratio  n  Profi ra m . 
— There  is  a  continuing  iriser\  ice  f'du-:  iiti(mal 
program  in  effect  for  all  nursing  personnel  in 
addition  to  a  thorough  job  orientation  for 
new  personnel.  Skill  training  for  nonprofes- 
sional nursing  personnel  begins  during  the 
orientation  period.  The  factors  explaining  the 
standard  are  as  follows:  (1)  Planned  in- 
sendee  programs  are  conducted  at  regular 
intervals  for  all  nursing  personnel.  (2)  All 
patient  care  personnel  are  instructed  and 
supervised  in  the  care  of  emotionally  dis- 
turbed and  confused  patients,  and  are  helped 
to  understand  the  social  aspects  of  patient 
care.  (3)  Skill  training  includes  demonstra- 
tion, practice,  and  supervision  of  simple 
nursing  procedures  applicable  in  the  in- 
dividual facility.  It  also  includes  simple 
restorative  nursing  procedures.  (4)  Orienta- 
tion of  new  personnel  includes  a  review  of  the 
procedures  to  be  followed  in  emergencies. 

(5)  Opportunities  are  provided  for  nursing 
personnel  to  attend  training  courses  in 
restorative  nursing  and  other  educational 
programs  related  to  the  care  of  long-term 
patients. 

INTERMEDIATE  CARE  FACILITIES 

Many  people,  because  of  their  physical  or 
mental  limitations  or  both,  require  living  accom- 
modations and  care,  which  as  a  pra!?tical  matter, 
can  be  made  available  to  them  only  through  insti- 
tutional facilities.  These  people  do  not  have  an 
illness.)  disease,  injury,  or  condition  that  requires 
the  degree  of  care  and  treatment  which  a  hor;pital 
or  skilled  nursing  home  provides.  An  inter- 
mediate caro  facility  is  an  institution  or  a  distinct 
part  of  an  institution  which  is  licensed  under 
State  law  to  provide  its  residents  with  such  a 
defined  range  and  level  of  care  and  services  on  a 
regular  basis.  Many  State  plans  include  benefits 
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in  the  foiin  of  institutional  services  in  inter- 
mediate care  facilities. 

The  following  P^e^''  describe  the  minimum 
range  or  level  of  care  and  serv  ic/3s  suitable  to  the 
needs  of  individuals  in  intermediate  care  facilities. 

(i)  Admufiion,  transfer,  and  di^-^harffe  of 
rff<?dent.s.  The  admission,  transfer,  and  dis- 
charge of  residents  of  the  facility  are  con- 
ducted in  accordance  with  written  policies  of 
the  institution  that  include  at  least  the 
following  provisions,  (a)  Onl;  those  persons 
are  accepted  into  the  facility  whose  '^t^vds  can 
be  met  within  the  accommodations  and  sen'- 
ices  the  facility  provides;  (b)  As  changes 
occur  in  their  physical  or  mental  condition, 
necessitating  service  or  care  not  regularly 
provided  by  the  facility,  residents  are  trans- 
ferred promptly  to  hospitals,  skilled  nursing 
homes,  or  other  appropriate  facilities;  (c) 
The  resident,  his  next  of  kin,  and  the  re- 
sponsible agency  if  any,  are  consulted  in  ad- 
vance of  the  discharge  of  any  resident,  and 
casew^ork  services  or  other  means  are  utilized 
to  assure  that  adequate  arrangements  exist 
for  meeting  his  needs  through  other  resources. 

(ii)  Personal  care  and  protective  services. 
The  types  and  amounts  of  protection  ar.d  per- 
sonal service  needed  by  each  reridtnt  of  the 
facility  liire  a  matter  of  record  and  are  known 
to  a^l  staff  members  having  personal  contact 
witVi  the  resident.  At  least  the  following 
services  are  provided,  (a)  There  is,  at  all 
times,  a  responsible  staff  member  actively  on 
duty  in  the  facility,  and  immediately  acces- 
sible to  all  residents,  to  whom  residents  can 
report  injuries,  symptoms  of  illness,  or  emer- 
gencies, and  who  is  immediately  responsible 
for  assuring  that  appropriate  action  is  taken 
promptly,  (b)  Assistance  is  provided,  as 
needed  by  individual  residents,  with  routine 
activities  of  daily  living  includiuj^  — h  serv- 
ices as  help  in  bathing,  dressing,  grooming, 
and  management  of  personal  affairs  such  as 
shopping,  (c)  Continuous  supervision  is  pro- 
vided for  residents  whose  mental  condition  is 
such  that  their  personal  safety  requires  such 
supervision. 

(iii)  Social  services.  Services  to  assist  resi- 
dents in  dealing  with  social  and  related  prob- 
lems are  available  to  all  resideiits  through  one 
or  more  caseworkers  on  the  staff  of  the 


facility :  and  or.  in  vW  ase  of  recipient?  of 
assistance,  through  caseworkei-s  oi-  ihe  staff 
of  the  assistance  agency:  or  through  <-»ther 
arrangements. 

(iv)  Actii'ifies.  .\ctiv it ies  are  regularly  avail 
able  for  all  residents,  including  social  and 
recreational  activities  involving  acti\e  par- 
ticipation by  the  residents,  entertainme:  i  of 
appropriate  frequency  and  character,  and 
opportunities  for  participation  in  community 
activities  as  possible  and  appropriate. 

(v)  Fr^od  service.  At  least  three  meals  a  day. 
c\>nstituting  a  nutritionally  adequate  diet,  an^ 
sei'ved  in  one  or  more  dining  areas  separate 
from  sleeping  quarters,  and  tray  service  is 
provided  for  residents  temporarily  unable  to 
leave  their  rooms. 

(vi)  Special  dietft.  If  the  facility  accepts  or 
retains  individuals  in  need  of  medically  pre- 
scribed special  diets,  the  menus  for  such  diets 
are  planned  by  a  professionally  qualified 
dietician,  or  are  reviewed  and  approved  by 
the  attending  physician,  and  the  facility  pro- 
vides supervision  of  the  preparation  and  serv- 
ing of  the  meals  and  their  acceptance  by  tl  ^ 
resident, 

(vii)  Health  services.  Whether  provided  by 
the  facility  or  from  other  sources,  at  least  the 
following  services  ire  aviilable  to  all  resi- 
dents: (a)  Immediate  supervision^  of  the 
facility's  health  services  by  a  registered  pro- 
fessional nurse  or  a  licensed  practical  nurse 
employed  full-time  in  the  facility  and  on  duty 
during  the  day  shift.  In  some  States  there  are 
two  or  more  classifications  of  intermediate 
care  facilities,  and  the  employment  of  a  nurse 
is  not  required  of  institutions  in  classifica- 
tions serving  only  residents  determined  by 
their  physicians  not  to  need  supervision  by  a 
licensed  nurse,  (b)  Continuing  supervision 
by  a  phyfsician  who  sees  the  resident  as  needed 
and,  in  no  case,  less  often  than  quarterly; 
(c)  Under  direction  by  the  resident's 
physician  and  general  supervision  by  the 
nur^e  in  charge  of  the  facility's  health  serv- 
ices, guidance  and  assistance  for  each  resident 
in  canying  out  his  personal  health  program 
to  assure  that  preventive  measures,  treat- 
ments, and  medications  prescribed  by  the 
physician  are  properly  carried  out  and 
recorded;  (d)  Arrangements  for  services  of 


Pi^re  4-^.    Resident  rare  in  an  Intermediate?  care  facility. 


a  physician  in  the  event  of  an  emergency 
when  the  resident's  own  physician  cannot  be 
reached;  (d)  In  the  presence  of  minor  illness 
and  for  temporary  periods,  bedside  care 
under  direction  of  the  resident's  physician 
including  nursing  services  provided  by,  or 
supervised  by,  a  registered  professional  nurse 
or  a  licensed  practical  nurse;  (f)  An  in- 
dividual health  record  for  each  resident  in- 
cluding {i\  the  name,  address,  and  telephone 
number  of  Im  physician;  (2)  a  record  of  the 
physician's  findings  and  recommendations  in 
the  pre-admission  evaluation  of  the  individ- 
ual's conaition  and  in  subsequent  reevalua- 
tions  and  all  orders  and  recommendations  of 
the  physician  for  care  of  the  resident;  (3)  all 
symptoms  and  other  indications  of  illness  or 
injury  brought  to  the  attention  of  the  staff  by 
the  resident  or  from  other  sources,  including 
the  dat«,  time,  and  actioti  taken  regarding 
each. 


(viii)  Living  iwcommoil/ifiom,  Spaci-  and 
fumisliings  provide  each  resident  clean,  crnn- 
fortable  and  n^nsonubly  private  living  acroni- 
niodations  with  /jo  more  than  four  residents 
occupying  a  room,  vvith  individual  storage 
facilities  for  clothing  and  personal  articles, 
and  ^'ith  lounge,  rcc ideation  and  dining  areas 
provided  apart  from  sleeping  quarters, 

(ix)  Administrction  and  m/inagem^nf.  The 
direction  and  management  of  the  facility  are 
such  as  to  assure  that  the  services  requi.^ed  by 
the  residents  are  so  organized  und  adminis- 
tei^d  that  they  are,  in  fact,  available  to  the 
residents  on  a  regular  basis  and  that  this  is 
accomplished  efficiently  and  with  considera- 
tion for  the  objective  of  providing  necessary 
care  withm  a  homelike  atmosphere.  Staff  j\re 
employed  by  the  facility  in  sufficient  number 
and  competence,  as  determined  by  the  appro- 
priate State  agency,  to  meet  the  requirements 
of  the  residents. 
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NURSING  HOMES 


Almosf  One  million  Aiuf^rK*;ins  are  in  24,nort 
iiursiji<r  lionips.  In  xv^  en.  yenrs  an  iii^Tejir^in*?  nuni- 
l)er  of  i)eoj)l('  li:ivt'  enteml  rlie  '•nursin<;^''ho2iie- 
husinesH^-for-profit/*  'ordinjr  to  Florence  Mr- 
Qnilliuu  n\i^*^  and  luiTlioriry  on  n^jrsinjr  lionio 
rulniini^^Trat Ion,  a  ;n<Mlern  mirsin^r  hoine  lias  The 

1.  To  provide  ronfinuin*x  oare  for  those  receiver- 
jn<r  from  snr<rif*al  or  n.edieal  di^>order^. 

2.  To    asnii^t    patients    ir    -^^nrhiu^  ophmal 
pliysirul  and  emotional  health. 

*}.  To  ])rovide  for  the  total  needs  of  patients — 
physical,  emotional,  and  spiritual. 

4.  To  asi^ist  the  a^injr  toward  an  active  partici- 
pati-'M)  in  life. 

5.  To  ])rovide  for  ivh.d)ilitative  services  \vnen 
the  need  exists. 

G.  To  work  coope rati velv  with  other  commtuiity 
and  social  ajr^'ncies. 

On  the  other  hand,  David  Pry  or,  Con<rressman 
from  Arkansas,  helieves  a  nursing  home  is  ''a 
halfway  house  somewhere  between  society  and  the 
cenieterA-.'-  "American  nnrsing  homes  for  the 
elderl}  are  divided  into  thrve  ^rc'neral  cate^i^ories : 
expensive,  bad,  and  terrib^^.*" 

Who  is  conwt  ^  Perhaps  both  descriptions  are 
accurate.  We  know  that  '*less  lli  ^  good  condi- 
tions" exist  in  many  nursinjr  homes.  We  know 
a^so  that  hi^^h  quality  care  exists  in  man^^  homes 
and  can  and  wiV  exist  in  even  more.  Most  of  our 
discussion  will  focus  on  nursingc  homes  providing 
**skilled  nursing  care'-  as  defined  In  the  Medicaid 
provisioiis. 

Just  a  woitl  or  so  in  general  about  nursing 
homes.  A  nursing  home  may  be  a  private  home, 
an  institution,  buildirg,  or  residence  which  pro- 
vides through  its  ownership  or  management 
maintenance,  personal  care,  nursing,  to  three  or 
more  persons.  Because  of  some  illness  or  physical 
infirmity  these  people  require  such  care.  Nursing 
home  management  may  be  public  (Federal,  State, 
county,  or  community),  religious,  fra^erna>, 
charitable,  non-profit,  or  private  (individual  oi 
corporate)  for  profit  A  "home  for  the  aged  is 
similar,  yet  it  provides  sheltered  care  simply 
because  people  are  older  people  and  unable  to 


uiitiHtain  an  inclef>endent  way  of  life  except  for 
in.-titu^ionalization. 

States  and  mo>T  lar;re  i  ities  have  miniriuini 
standanls,  that  ir,  rules  and  n»gidati<  i-  for  nurs- 
ing homes,  AVliPii  a  nursing  home  ineets  Tlio^e 
stantlanls,  it  is  liivnsed.  StandanJs  relate  to  ad- 
ministra^*  :  ^rcnend  polioies,  nunjiral  sujx'r- 
vision  c^f  patients:  mirsing;  records:  nu'd^  ai ions, 
treat ni<^ntr.  narcotics  antl  dangerous  drugs:  foo<l 
service:  plant  nuiintenance,  housekiw'ping.  and 
sanitation;  water  supply  and  sewajre  disposal: 
furnishing,  equipment,  and  supplies:  laiildings 
and  grounds  of  the  existing  home:  buildings  and 
grounds  of  new  const ~^U(^t ion  or  conversions:  fire 
])rotection  in  the  e\  ing  home:  tire  protectiwn 
(i-f  new  buildings  aini  -onvtu^ions:  adflitions  and 
alterations:  building  jdans;  as  well  as  special 
star. .lards  for  infants  and  chihlren  ui.  lor  18 
years  of  age. 

To  (jualifv  as  skilled  nursing  liome  and  re- 
ceive Med'  '  '.)ayments.  an  institution  must 
supply  th<'  ng  agency  of  the  State  full  and 

complete  i^  ,  wi  iii;i{ion  as  to  (he  identity  of  each 
person  having  an  ownership  interest  of  10%  or 
mon^  in  the  nursing  home.  If  the  nui^ing  honie  is 
organized  as  a  corporation  or  a  partnership, 
officers,  directors,  and/or  partners  must  l>e 
identified. 

The  nursing  home  must  have  and  maintain  an 
organized  nnrsing  .service  for  its  patients,  which 
is  under  the  direction  of  a  professional  registered 
nurse  who  is  employed  full-time  by  the  home; 
other  nursing  and  auxiliary  personnel  must  be 
sufficiert  in  number  to  provide  adequate  ;:nd 
p^-operly  supervised  nm-sing  services  for  .".15 
patients  during  all  hours  of  each  day  and  all  days 
of  each  %veek.  There  must  be  at  least  one  pro- 
fessional ivgistered  nur^5e  or  licensed  practical  (or 
vocational)  nurse  on  duty  at  all  times  and  in 
charge  of  the  nui-sing  activities  during  each  tour 
of  duty.  The  LPN  should  be  a  graduate  of  a 
State-approved  school  of  practical  nursing  or  be 
a  person  who  is  found  by  the  appropriate  State 
licensing  authority  cn  the  basis  of  the  individual's 
education  and  formal  training  to  have  back- 
ground considered  to  be  equivalent  to  graduation 
from  a  State-approved  school  of  practical  nui'sing. 

To  qualify  as  a  skilled  nursing  home,  an  institu- 


Figure  4-4.    Patient  care  in  a  nursing  borne. 


tion  must  make  satisfactory  arrangements  for 
professional  planning  and  supennsion  of  menus 
and  meal  service  for  patients  for  whom  special 
diets  or  dietarj-  restrictions  are  medically  pre- 
scribed. 

The  nursing  home  must  have  satisfactory 
policies  and  procedures  relating  to  the  mainte- 
nance of  medical  records  on  each  patient  of  the 
nursing  home,  dispensing  and  administering  of 
drugs  and  biologicals,  and  assuring  that  each 
patient  is  under  the  care  of  a  physician  and  that 
adequate  provisions  are  made  for  medical  atten- 
tion to  any  patient  durinjQ^  emergencies. 


The  nursing  home  must  have  arrangements  with 
one  or  more  general  liospitals  under  which  siich 
hospital  or  hospitals  will  provide  needed  diagnos- 
tic and  other  services  to  patients  of  the  nursing 
home.  The  hospitals  agree  to  accept  acutely  ill 
patients  from  the  nursing  home  who  need  liospital 
care. 

To  qualifj'  as  a  skilled  nursing  home,  institu- 
tions must  meet  the  requisite  provisions  of  the 
Life  Safety  Code  of  the  National  Fire  Protection 
Association  for  nursing  liomes. 
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STUDY  ACTIVITIES 

"The  ri<riu  person,  in  the  r\^h\  plnre,  ut  tiie  rifrlit  x\mi\  with  th?  rifrhl  '«*^r\'ire,  at  the  riffht  rost.^  is 
basic  to  the  coiK-ept  of  pr<><rres.sive  patient  mre  and  the  idea  of  i-oniprehensive  health  planning. 

Complete  the  fo]lo\vin«r  chart  hv  desrribin<x  the  kind  of  patient  that  should  Ije  in  each  of  the  follovr- 
in^  institutional  settinp^:  a  hospital,  an  extended  rare  facility,  an  intermediate  care  fwility,  and  a  nurs- 
ing home.  Identify  major  inirsin^  needs  of  each  pat  ient  and  delineate  the  role  of  the  LPX  in  meetin<r 
these  needs. 

Wien  yon  have  finished  each  chart,  compare  and  contrast  (1)  patients,  (2)  patient  rnrsin*;  needs^ 
and  {'\)  the  cole  of  the  LI*N  in  meeting  piatient  needs  in  the  *Jifferent  institutional  settings. 

HOSPITAL 

Patient  Description  Xnrsin^  Needs  Role  of  the  LPN 


EXTENDED  CARE  FACrUTY 

Patient  Description  Nuriting  Needs  Bole  of  the  LP.X 
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INTERMEDIATE  CARE  FACILITY 

Patient  Description  Nur.oiJig  Needs  Hole  of  the  LPS 
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NURSING  HOME 

Patient  Description  Nursing  Needs  Role  of  the  LPN 


61 


er|c 


Part  11    THE  LICENSED  PRACTICAL  NURSE  AS  CHARGE  NURSE 


Chapter  5 


INTRODUCTION 


With  the  ndvent  of  Medicare  and  Medicaid,  and 
the  acknowled^d  shortage  of  prepared  health 
practitioners  in  the  areas  of  )[i^rontolog\^  and  lonj?- 
term  care,  tlie  LPN,  becanse  of  her  education,  her 
role  and  functions,  and  her  experience,  emerged 
as  one  of  the  most  qualified  members  of  the  health 
team  to  move  into  a  leadership  role  in  the  man- 
agement of  skilled  nursing  care  for  patients  in 
nursing  homes,  extended  care  and  related 
facilities. 

The  government  publications,  Covditiom  of 
Participation;  Ilospitals  and  Conditions  of  Par- 
ticipation; Extended  Oare  Facilities  (Title 
XVIII — Medicare) ,  as  well  as  In-^titutional-  Serv- 
ices in  Intermediate  Care  Fa<;ilities  and  Standards 
for  Payment  for  Skilled  Nursing  Hom^e  Care 
(Title  XIX— Medicaid)  document  well  the  need 
and  the  plan  for  utilization  of  the  LPN  in  a 
patient  management  role. 

Hospitals:  If  a  licensed  practical  nurse  or 
nursing  aide  is  on  duty  during  the  evening 
and  night  in  a  ward  with  patients  who  do  not 
generally  need  skilled  nursing  care,  there  is 
a  registered  professional  nurse  supervisor 
who  makes  frequent  rounds  and  is  imme- 
diately available  to  give  skilled  nursing  care 
when  needed. 

Extended  Care  Facilities:  There  is  at  least 
one  registered  professional  nurse  or  qualified 
licensed  practical  nurse  ...  on  duty  at  all 
times  and  in  charge  of  the  nursing  activities 
during  each  tour  of  duty. 

Intermediate  Care  Facilities:  Immediate 
supervision  of  the  facility's  health  services  is 
by  a  registered  professional   nurse  or  a 


licensed  practical  nurse  employed  full-tinite  in 
the  facility  and  on  di'ity  during  the  clay  shift, ^ 

Skilled  Nursing  IIloMe:  There  must  be  at 
least  one  professional  i^gistered  nurse  or 
licensed  practica!  (or  vocational)  nurse  on 
duty  at  all  times  and  in  charge  of  the  nursing 
activities  during  each  tour  of  duty. 

Consistent  with  national  health  needs  and 
Federal  legislation,  is  Hie  Patient  Care  Manage- 
ment section  of  the  revised  Stafem^nt  of  Futi^*- 
tions  and  QiiMfications  of  the  Licensed  Practi'Cal 
Nurse, 

The  licensed  practical  nurse,,  wiUi  additional 
preparation  in  specialized  areas  and  under 
direction  of  autonomous  health  professionals 
is  qualified  to : 

a.  Supervise  other  nursing  and  health-re- 
lated personnel. 

b.  Coordinate  and  make  assignments  of  other 
nursing  and  health-related  personnel  and 
patients. 

c.  Serve  as  team  leader. 

d.  Serve  as  charge  nurse. 

One  of  the  first  projects  of  the  National 
Licensed  Practical  Nurses  Educational  Founda- 
tion, Inc.  (the  education  and  research  arm  of 
the  National  Federation  of  Licensed  Practical 
Nurses)  was  the  development  of  Guidelines  for 
Continuing  Education  Programs  for  LPNs.  and 
Criteria  for  Continuing  Education  of  the  LPN/ 
LVN.  The  contract  between  the  Federation  and 
the  U.S.  Public  Health  Sennce  which  resulted  in 
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^  In  some  States  the  employment  of  a  nurse  is  not  re- 
quired if  a  physician  determines  the  residents  do  not  need 
supervision  by  a  Ucensed  nurse, 
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FiKure  5-1.    Th^  LPX  charge  nurse. 


the  publication  of  this  text  is  another  example  of 
LPN  readiness  and  willingness  to  prepare  for  key 
nursing  roles  in  patient  care  management. 

The  term  charge  nurse,  as  used  in  this  text, 
means  the  immediate  nursing  supervisor,  adminis- 
trator or  director  of  an  individual  unit  or  ward. 
In  genera],  the  charge  nurse  has  a  dual  responsi- 
bility: (1)  patient  care,  and  (2)  staff  effectiveness. 

The  charge  nurse  is  responsible  for  the  nursing 
care  of  all  patients  on  her  unit  for  a  specific  tour 
of  duty.  This  includes  planning,  implementation, 
and  evaluation  of  the  nursing  care  of  all  patients. 

THE  LICENSED  PRACTICAL 

A  Statement  of  Functions 

The  qualified  licensed  practical  nurse  who  func- 
tions as  charge  nurse  on  certain  tours  of  duty  in 


The  charge  nui-se  is  responsible  for  staff  effec- 
tiveness, because  in  large  part,  it  is  through  her 
staff  that  she  nurses  her  patients.  Because  she  is 
in  a  leadership  rcle,  she  is  also  responsible  for 
guiding  her  staff  toward  personal  and  group  satis- 
faction and  achievement  in  their  work. 

Charge  nurse  functions  vary  from  institution 
to  institution,  from  unit  to  unit,  and  from  shift 
to  shift.  In  general,  however,  the  following  list 
of  functions  is  characteristic  and  typical  of  the 
LPN  charge  nurse. 

NURSE  AS  A  CHARGE  NURSi; 


nursing  homes,  extended  care,  and  related 
facilities  performs  the  following  functions: 


ERLC 


66 


PLANS  patip:xt  care 

— demonstrates  invjireness  of  tlie  comprehen- 
sive naturcf  of  long-term  care 

— understands  the  condition,  needs,  and  thera- 
peuiic  goals  of  each  patient 

— receives  and  interprets  verbal  and  written 
reports  about  patient  care 

— makes   nursing   rounds   to   observe  and 
determine  patient  needs 

— assists  the  physician  with  examinations  and 
treatments 

— discusses  patient  care  goals  with  physician, 
.  nursing  supervisor,  and  staff 

— develops  nursing  care  plans  for  individual 
patients. 

COORDINATES  STAFF  ACTIVITIES 

— exhibits  an  understanding  of  basic  human 
behavior 

— denionstrat(:!S  fundamental  leadership  tech- 
niques 

— uses  management  principles  and  procedures 

— communicates;  listens,  speaks,  reads,  ^vrites, 
gestu  res  e  If ecti  vel y 

— ^motivates  staff  to  give  skilled  nursing  care 
to  sill  patients. 


3.  IMPLEMENTS  PATIENT  CARE 

— develops  plans  to  meet  on-going  needs  of 
all  patients 

— develops  plans  for  connnon  types  of  emer- 
gency situations 

— assigns  personnel  in  terms  of  patient  needs 
and  staff  proficiencies 

— helps  staff  care  for  patients  with  special 
needs,  the  patient  with  mental  illness^  the 
dying  patient 

— coordinates  work  with  tb.at  of  other  depart- 
ments such  as  dietary,  housekeeping,  phys- 
ical and  occupational  therapy,  social  service 

— seeks  guidance  and  assistance  when  prob- 
lems are  beyond  scope 

— prepared  and  gives  verbal  and  written  re- 
ports about  patients:  conferences,  nurses' 
notes,  tour  of  duty  and  special  reports. 

4.  EVALUATES  PATIENT  CARE 
— applies  basic  principles  of  evaluation 

— makes  nur&ing  rounds  to  observe  and  assess 

patient  care  and  needs 
— assesses  patient  carr  plans  and  modifies  as 

necessary 

— assesses  patient  care  given  by  staff  and 
guides  appropriate  changes 

— appraises  self -performance  and  plans  im- 
provement. 
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STUDY  ACTIVITIES 


1.  Study  the  job  description  for  charge  nurse  at  your  institution.  Compare  and  contrast  the  descrip- 
tion with  The  Licensed  Practiced  Nurse  as  Charge  Nurse:  A  Statement  of  Function^y,  AVliat  is 
similar?  What  is  different? 

Similarities  : 


Differences  : 


EKLC 


^0 


Chapter  6 


PLANNING  PATIENT  CARE 


The  LPX  charge  nurse  plans  patient  care  for  ^^ 
specific  tour  of  duty.  To  do  this,  she: 

— demonstrates  awareness  of  the  comprehensive 
nature  of  long- term  care 

— understands  the  condition,  needs,  and  tiiera- 
peutic  goals  of  each  patient 

— receives  and  interprets  verbal  and  written  re- 
ports about  patient  care 

— makes  nursing  rounds  to  observe  and  deter- 
mine patient  needs 

— assists  the  physician  with  examinations  and 
treatments 

— discusses  patient  care  goals  with  physician, 

nursing  supervisor,  and  staff 
— develops  nursing  care  plans  for  individual 

patients. 

Demonstrates  Awareness  of  the  Comprehensive 
Nature  of  Long-Term  Care 

In  the  United  States  today,  nursing  homes,  ex- 
tended care,  and  related  facilities  assume  a  major 
responsibility  for  giving  skilled  loiig-term  care. 
The  nursing  needs  of  your  patients  have  many 
dimensions:  physical,  mental,  emotional,  social, 
and  spiritual.  It  is  necessary  to  meet  these  com- 
prehensive patient  needs  on  a  planned,  on-going 
basis  over  a  long  (extended)  period  of  time,  per- 
haps for  the  entire  life  of  the  person.  It  is  equally 
important  to  encourage  patient  independence  and 
prevent  dependency. 

Understands  the  Condition,  Needs,  and 
Therapetitic  Goals  of  Eoch  Patient 

Patients  are  people  and  each  patient  is  an  in- 
dividual. A  disease,  disability,  or  dependency  is 
specific  for  a  person.  All  people  have  similar  basic 
human  needs.  The  degree  of  wellness  or  illness 
determines  greatly  how  each  need  can  be  met  and 
to  what  extent  nursing  is  necessary  to  help  the 


patient  meet  his  needs.  The  phyi^ician  works 
closely  with  the  charge  nurse  and  otLvr  nieniluM-s 
of  the  henlth  team  to  establish  a  thenipeutir  goal 
for  each  patient  and  plan  c:ire.  A  goal  may  be 
curative,  relinbilitative,  or  j)jillativc. 

Receives  and  interprets  Oral  and 
Written  Reports  About  Patient  Care 

Oral  and  written  reports  about  patients  l)e- 
tween  personnel  on  diffei-ent  tours  of  duty  pro- 
mote continuity  of  patient  care.  The  charge  nurse 
obtains  a  coniplete  report  on  the  condition  of  each 
patient  from  the  nurse  she  is  relieving.  She  dis- 
cusses special  conditions  and  needs  such  as  ah- 
nornia!  vital  signs,  pain,  changes  in  general 
condition.  The  charge  nurse  makes  special  note  of 
patients  receiving  inhalation  therapy,  patients 
with  indwelling  catheters,  patients  receiving 
parenteral  fluids.  Treatments,  medications,  and 
specific  plans  for  the  day  are  discussed.  Anything 
unusual  in  terms  of  physical  environment  of  the 
ward,  personnel  changes  for  the  tour  of  duty,  or 
special  evenis  for  the  institution  are  reviewed. 

Makes  Nursing  Rounds  to  Observe  and 
Determine  Patient  Needs 

The  LPN  charge  nurse,  as  well  as  team  leaders 
and  nursing  sui>ervisors,  make  "rounds'"  on 
patients.  Nursing  rounds  are  made  at  the  change 
of  shifts,  with  physicians,  widi  students  and  staff, 
during  visiting  hours,  and  whenever  patient  needs 
necessitate  a  visit  by  the  charge  nurse. 

Nursing  rounds  at  the  beginning  of  a  tour  of 
duty  is  an  organized  way  for  the  charge  nurse  to 
observe  paiients  and  determine  needs.  The  LPN 
charge  nurse  should  observe  each  patient  in  an 
organized  manner;  a  planned  "general  to  specific, 
head  to  toe"  observation  plan  is  recommended: 

— Make  general  observation 
— Note  and  feel  skin 


o><^  f  J, 


— Note  head:  eyes,  nose,  ears,  hair,  scalp,  beard, 

lips,  ^nis,  teeth,  ton^e,  breath 
— Talk  with  patient;  listen 
— Check  chest :  abdomen,  back,  genitals 
— Have  patient  move;  lift  covers 
— Examine  extremiti^^s 
— Discuss  appetite,  activity,  elimination 
— Discuss  desires,  likes,  dishkes,  complaints 
— Xote  mental/emotional  condition,  reaction  to 

institutionalization,  treatments,  nursing  care. 

Nursinp:  rounds  permit  the  charge  nurse  oppor- 
tunity to  secure  and  give  information  to  patients 
and  staff.  Often  she  interprets  policies  pertinent 
to  patient  care  and  institution  management  while 
on  rounds.  Observation  of  nursing  ethics  in 
principle  and  practice  is  possible  through  nursing 
rounds.  Rounds  offer  r.n  opportunity  for  guidance, 
teaching,  and  on-the-spot  teaching  between  the 
charge  nurse  and  staff;  personnel  development  on 
the  job  is  enhanced  through  rounds.  Orientation 
to  the  job,  follow-up  learning,  and  staff  develop- 
ment continue  with  the  help  of  the  charge  nurse 
as  she  makes  rounds.  Establishing  rapport,  good 
will,  and  personal  interest  in  the  job  of  the  staff 
is  often  accomplished  as  the  charge  nurse  makes 
rounds  and  talks  with  staff  and  their  patients.  A 
sense  of  togetherness  is  fostered  when  the  charge 
nurse  is  "with^-  her  staff  and  patients  at  the 
bedside. 

Through  rounds  the  charge  nurse  can  assess  the 
physical  environment  of  her  unit,  as  well  as  the 
availability,  use,  and  maintenance  of  supplies  and 
equipment.  She  can  elicit  and  discuss  suggestions 
for  improving  working  conditions.  Patient  care 
and  the  niulliple  factors  in  the  environment  that 
affect  care  are  observed. 

Nursing  rounds  are  very  important  for  the 
development  of  good  public  relations  with  the 
patient,  his  family,  and  visitors.  The  opportunity 
to  meet  and  talk  with  people  about  health,  health 
care,  and  a  particular  patient  and  his  needs  is 
possible  when  the  charge  nurse  makes  rounds. 
Often  the  charge  nurse  uses  rounds  as  a  way  to 
discuss  referral  plans  with  the  patient,  his  family, 
and  the  physician. 

Assists  the  Physicmn  with  Examinations 
and  Treatments 

The  physician  assumes  responsibility  for  initial 
examination  and  diagnosis;  he  prescribes  treat- 
ment. The  effective  charge  nurse  shares  cbserva- 


uoxii^  of  the  patient  with  the  phy.c:ician:  she 
interprets  and  explains  treatment  measures  to  the 
patient  and  his  fr'niily.  In  most  cases  the  charge 
nurse  knows  the  patient  l)est  and  she  should  try 
in  e\'ery  way  possible  to  assist  tlie  physician  as 
they  plan  patient  care  together. 

Discuss  Patient  Care  Goals  with  Physician, 
Nursing  Supervisor,  and  Staff 

Commnmcafion  with  the  physician,  nursing 
supervisor  and  staff  about  patients,  their  prob- 
lems, needs,  as  well  as  therapeutic  goals  and 
approaches,  promotes  quality  patient  care.  Patient 
care  is  planned  and  implemented  by  a  team  of 
people.  The  charge  nurse  evaluates  tlie  patient  s 
condition,  his  needs  and  therapeutic  goal.  She 
finds  out  what  the  physician  is  trying  to  accom- 
plish in  his  care  of  the  patient.  vShe  asks  the 
nursing  supervisor  for  guidance  about  nursing 
care;  she  involves  allied  health  personnel  in 
planrring  care:  the  dietician,  the  physical  and 
occupational  therapists,  the  clergy,  the  social 
worker,  and  the  administrator. 

Develops  Nursing  Core  Plans  for  Individual  Patients 

A  nursing  ca-,"^  plan  is  an  organized  program  to 
provide  individualized  uTirsing  care  based  upon 
the  medical  therapeutic  plan  and  nursing  assess- 
ment  of  patient  needs,  goals,  and  approaches. 
According  to  Little  and  Camevali^  the  rationale 
for  care  plans  is  as  follows: 

— Nursing  care  plans  are  needed  to  individual- 
ize care 

— Nursing  care  plans  help  in  setting  priorities 
—Nursing  care  plans  help  in  systematic  com- 
munication 

— Planning  is  essential  to  continuity  of  nursing 
care 

— Planning  is  needed  to  coordinate  care 
— Nursing  care  plans  assiv  ,  in  the  evaluation  of 
care 

—Nursing  care  plans  contribute  to  staff  devel- 
opment. 

Dolores  E.  Little  and  Doris  L.  Camevali,  both 
professors  at  the  University  of  Washington  and 
experienced  nurses  in  planning  nursing  care  write : 

1  Every  LPN  charge  nurse  should  purchase,  read,  and 
study  the  book  Nursing  Care  Planning  by  Dolores  B. 
Little  and  Doris  L.  Carnevali,  a  1969  Lippincott  of  Phila- 
delphia publication. 
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The  current  concept  of  planning  patient  care 
hin«:es  on  the  l)elief  in  the  individuality  of 
eacii  patient,  hence  the  n.^ed  for  .syctematic 
tiiilorinjr  of  his  nursing  care  to  his  specific  re- 
qiiirenients.  Tliis  jilanned  individualization  is 
carried  out  in  the  ordered  diairnostic  studies, 
the  physicians'  therapeutic  plan  of  care,  and 
in  the  general  aspects  of  nursln^r  activities.  It 
can  he  done  consistently  and  methodically 
throu<rli  the  use  of  written  care  plans.  The 
written  statements  of  patient  problems,  goals, 
and  nursing  approaches  offer  a  common  basis 
of  information  to  all  who  read  them  or  who 
give  an  oral  report  from  them.  In  this  way 
nursing  care  plans  contribute  to  continuity 
of  care — the  even  projrression  of  care  during 
the  stages  of  illness.  They  also  contribute  to, 
and  arv  influenced  by,  efforts  in  coordinating 
tests,  Uierapy  and  other  non-nursing  aspects 
if  care.  Plans  and  progress  reports  make 
possible  .nore  accurate  assessment  of  nursing 
care  and  also  contribute  to  staff  development 
in  areas  of  both  knowledge  and  skill. 

In  any  work  setting,  the  responsibility  for 
creating  nursing  care  plans  rests  with  the 
nurses  who  direct  or  give  patient  care.  There 
may  be  total  or  selective  coverage  of  the 
patient  population  in  the  use  of  written  care 
plans. 

The  climate  of  experimentation,  of  »entative- 
ness,  of  alternate  solutions,  of  changing  per- 
spectives on  problems  and  priorities,  tends  to 
foster  a  flexible,  creative,  challenging,  patient- 
centered  work  milieu;  one  well  suited  to  the 
constancy  of  change  in  the  individual  patient 
and  the  total  patient  population.^ 

There  are  certain  common  steps  and  components 
in  the  process  of  planning  care,  whether  it  be 
thought  through  in  a  moment  at  the  patient's  bed- 
side or  carefull}^  drafted  in  advance.  According 
to  Little  and  Carnevali  the  basic  steps  in  the 
process  are: 

1,  Identifying  the  patient  factors  that  will  in- 
fluence nurs'ng  care. 

2.  Ruling  in  or  ruling  out  problems  and  setting 
current  priorities  of  attentiofi  and  care. 


^  Little  and  Carnevali,  Vurainp  Care  Planning,  p.  16. 


3.  Stating  the  nursing  care  problems^  that  have 
been  given  current  priority  of  attention. 

a.  Setting  of  the  desired  patient  goals  or  ob- 
jectives in  the  problem  area. 

b.  Prescribing  the  nursing  actions  to  be 
undertaken  that  will  assist  the  patient  in 
achieving  his  goal. 

c.  Determining  what  cues  will  enable  the 
nurse  to  assess  the  patient  response  and 
the  effectiveness  of  the  nursing  actions. 

4.  Revising  any  or  all  components  of  the  nursing 
care  plan  as  necessary  in  terms  of  patient 
response  or  changes  in  his  situation.^ 

The  nursing  history  is  the  first  component  in 
planning  a  patient's  nursing  care.  It  is  a  necessary 
part  of  both  continuity  and  individualization.  If 
one  considers  that  continuity  must  begin  with  the 
patient  in  his  home  environment  and  continue 
throughout  the  illness  experience,  then  it  becomes 
obvious  that  the  gap  between  non-patient  and 
patient  status,  or  between  home  and  institution, 
must  be  bridged  smoothly.  The  nursing  history 
may  make  this  possible. 

The  history  is  the  cord  of  individualization  also. 
It  provides  the  data  from  the  patient  to  show 
where  discrepancies  exist  between  his  previous 
patterns  and  those  which  may  be  expected  of  him 
in  his  patient  role.  It  also  gives  beginning  data 
on  cues  to  patient  response.  The  information  ob- 
tained in  this  initial  contact  fonns  the  basis  for 
immediate  priority  setting  and  statement  of  cur- 
rent and  potential  problems  of  concern  as  well  as 
selection  and  modification  of  nursing  approaches 
that  meet  his  needs,  values  and  desires. 

The  exact  content  areas  of  the  nursing  history 
should  prove  useful  in  terms  of  economy  of  time 
and  appropriateness  to  patient  care  in  particular 
institutional  settings.  To  obtain  information  that 
is  not  used  in  planning  patient  care  is  not 
justified. 

The  exact  format  of  a  nursing  care  plan  will 
vary  from  institution  to  institution.  In  most  cases 
the  plan  will  be  an  integral  part  of  the  Kardex. 
If  an  institution  does  not  have  a  particular  form 
for  a  nursing  care  plan,  several  variations  are 

.^^    2  A  nursing  care  problem  Is  a  situation  In  which  the 
patient  requires  or  would  benefit  from  the  assistance  of 
the  nurse  In  attaining  the  desired  goal  or  solutloDe 
s/6i<f.,  p,  47. 
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suggested:  divide  a  card  in  half  and  lal>el  the  t\^o 
sides  as  follows  : 

(1)  GOALS  APPROACHES 

or 

(2)  prorlp:ms  approaches 

or 

(3)  GOALS  ACTIONS 

The  following  sample  plan  will  give  an  idea  of 
content  for  a  nursing  care  plan  for  a  long-term 
care  patients 


GOAL 


GOAL 


ACTION 


1.  Encourage  furtlier     a.  Accept    offers  of 
independence    and  help  from  patient 


responsibility  for 
self. 


or  request  his  help, 
especially    on  his 
good  mood  days, 
b.  Praise  his  efforts  to 
keep  his  room  neat 


Encourage  interest 
in  repair  of  prot lie- 
sis 


-1  Continue  to  assist 
patient  in  l)eooin- 
ing  oriented  to 
time  and  place. 


ACTfON 

and  his  help 
Oihers  as  well 
himself. 


to 

as 


;i.  Help  him  to  e<ui- 
sider  situations 
where  lK»in«i  al)le  to 
walk  with  protliesis 
would  simplify  his 
life  and  make  it 
\no\v  pleasant. 

b.  Ask  if  he  wishes  to 
set  aside  any  of  )iis 
pay  for  protliesis 
repair. 

a.  Identify  can*  set- 
ting and  time  when 
it  can  be  introdnce<l 
without  threaien- 
ing  him  or  making 
liim  seem  in  error. 


Figure  6-1.   Planning  patient  care. 
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STUDY  ACTIVITIES 


1,  Obtain  a  nursin<r  care  histon-  on  one  of  your  patients.  Use  the  following  form  or  any  modification 
of  the  form  that  seems  appropriate. 

NURSING  CARE  HISTORY 

Patient  s  Name  .  Diagnosis     


Admittinjr  Date   .   .  Date  of  History 

History  obtained  by   


General  hiform/ition 

I.  Previous  nursing  home  and/or  hospital  experience.  Yes  No-_ 

Date  of  last  nursing  home/hospital  experience  


II.  Previous  experience  in  this  nursing  home.  Yes  No, 

Date  ^  =  ^  =  Diagnosis  .  


III.  Kinds  of  activities  carried  out  by  nurses  that  were  helpful. 


IV,  Kinds  of  activities  carried  out  by  nurses  that  bothered  you. 


ERIC 
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V.  Visitor  and  family  contact  during  hospitalization.  Tea. 

Desire  for  any  restrictions  of  visits.  Yes  No  

If  restriction,  please  indicate  desires. 


VI.  Goal  expectations  from  nursing  home  experience. 


Habits  of  Daily  Living 
I.  Food  Habits: 
A.  Meal  patterns: 


Breakfast 
Lunch 
Dinner 
Snacks 

B.  Food  dislikes 

C.  Food  allergies 


Time 


Usual  Foods 
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II.  Phiid  Habits : 

A.  Fluid  preferences 

B.  Fluid  dislikes 

III.  Sleep  Habits: 

A.  Usual  bedtime?  


B.  Usual  number  of  hours  of  sleep? 

C.  Get  up  at  night?  

D.  Nap  habits 

Time 

E.  Number  of  pillows  desired?  

F.  Number  of  blankets  desired  ?  


G.  Windows  open  ?  Curtains  drawn  ? 


H.  If  unable  to  sleep  at  home,  what  things  do  you  do  that  help  you  fall  asleep? 

IV.  General  Hygiene : 

A.  Bathing  preference :  Usual  Tinu 

Tub    

Shower    „ 


B.  Care  of  teeth ; 

Type :  Unual  Time  of  Gleaning 

Natural    

Dentures  
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V.  Elimination: 


A.  Usual  bowel  habits: 


Frequence. 


Tima 


B.  Bowel  irregularities: 


Conr.tipation  ?  YesL 


No. 


C.  Bladder  irregularities: 
Yes  No  

Other  Specific  Information 


Any  Specific  Qwstiom  You  Wish  to  Ask  Me? 


Observations  Made  During  History  Taking : 


76 


EKLC 


2.  Every  individual  must  satisfy  cnu 
his  being.  These  needs  rehite  i«  ^ 

— Environment 
— Social  class 
— The  family 
— Marriage 
— Religion 

— Vocational  development 
— Recreation 
— Love 
—Sex 
— Water 
—Food 
— Elimination 
— Personal  cleanliness 
— Clothing 
— Activity 
— ^Rest  and  sleep 
—Oxygen 

Nursing  is  the  act  of  assisting  a  healthy,  handicapped,  ill  or  dying  person  to  meet  his  basic  needs  for 
life,  health,  and  being.  Use  the  information  you  have  obtained  from  the  nursing  care  history  and 
complete  the  following  NEED/ACTION  PLAN.  Basic  needs  and  concept  statements  explaining  the 
needs  are  listed  on  the  left-hand  side  of  the  page.  On  the  right-hand  side,  indicate  the  approach 
or  action  you  as  a  nurse  would  take  to  help  the  patient  meet  this  particular  need. 


human  needs  to  live,  to  maintain  health,  and  to  affirm 

•ing: 


3.  Use  the  nursing  care  history  and  make  out  a  nursing  care  plan.  If  possible  obtain  several  other  nurs- 
ing care  histories  and  make  out  additional  nursing  care  plans.  In  addition  to  the  history,  use  personal 
knowledge  of  the  patients  and  information  available  from  the  charts;  try  to  involve  other  staff  in 
the  activity, 

GOAL  ACTION 
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GOAL 


ACTION 


GOAL  ACTIOM 


GOAL  ACTION 
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PATIENT  NEED 


NURSING  ACTION 


Kyivironment 

— The  total  weli-being  of  an  individual  is  in- 
fli'^nced  by  his  surroundings  (environment). 

— Surroundings,  belongings,  possessions,  and 
valuables  are  necessary,  accepted,  and  cher- 
ished parts  of  a  person's  life. 

— A  healthful  environment  is  plrusant,  com- 
fortable, safe,  and  convenien* 

— ^Tlie  readiness  of  a  person  to  return  to  the 
community  and  the  process  of  recovery  is 
influenced  directly  by  environment. 

Social  class 

— Income,  occupation,  education,  and  ethnic 
status  are  some  of  the  indices  of  social  class. 

— An  individual's  behavior  in  part  reflects  his 
social  class  and  style  of  life. 

The  family 

— The  immediate  family  includes  the  father, 
mother,  and  children. 

— The  extended  family  includes  such  relatives  as 
grandparents,  uncles,  aunts,  and  cousins. 

— ^There  are  many  significant  people  in  the  life 
of  a  patient:  neighbor,  minister,  sweetheart. 

— ^The  need  for  long-term  care  by  any  member 
of  the  immediate  or  extended  family  affects 
family  roles,  relationships,  responsibilities, 
and  economics. 

— Readiness  to  return  to  the  family  is  condi- 
tioned by  behavior  and  characteristics  of  the 
specific  family  constellation. 

Marriage 

— Most  adults  of  all  societies  are  married. 

— People  may  live  together  in  other  arrange- 
ments than  licensed  marriage. 

— ^Divorce  is  recognized,  although  with  degrees 
of  disapproval,  in  nearly  every  world  society. 

— Feelings  of  frustration,  loneliness,  bereave- 
ment, and  desertion  may  arise  when  a  husband 
and  wife  are  separated  because  of  a  long- 
term  illness. 

Religion 

— Most  people  believe  in  something  spiritual  or 
sacred. 

— ^Long-term  disease  or  disability  may  be  a  con- 
tributing factor  to  some  people  "becoming 
more  religious"  and  influence  others  to  "for- 
sake" or  question  former  beliefs  or  practices. 
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Vocational  l>e velopmen f 

— Problems  nii^lit  arise  when  youth  {ind  youiijj: 
adiihs  interrupt  education  and  (*iireer  deveh)i)- 
nient  because  of  hui^^-lenn  disability. 

— Vocational  rehabilitation  is  necessary  for 
many  people  with  (?hronic  disabilities. 

— Money  is  mpiii-ed  in  an  industrial  society  to 
purchase  the  necessities  and  luxut'ies  for 
healthful  living. 

— Most  people  work  to  earn  money. 

— Personal  satisfaction  and  achievement  are 
poss':hle  throu][^h  work. 

— The  desire  for  economic  security  is  nonnal  for 
an  individual  and  family. 

— Most  persons  who  need  long-term  care  huve 
inadequate  financial  resources  to  pay  for 
necessary  care. 

— Stopping  work  because  of  a  disability  or  be- 
cause of  retirement  may  have  both  psycho- 
logical and  economic  crisis  consequences  for 
an  individual  and  his  family. 

Recreation 

— Play  and  recreation  are  important  for  per- 
sonal health  of  people  of  all  ages. 

— Creative  use  of  leisure  time  contributes  to 
positive  feelings  of  identity  and  worth. 

— Play  and  recreation  are  socially  acceptable 
outlets  for  pent-up  energy. 

— People,  well  or  ill,  need  to  have  fun,  relax, 
socialize  with  other  people,  and  "take  one's 
mind  off  troubles.'' 

Love 

— People  need  love. 

— An  individual  needs  to  love,  to  cherish,  and  to 
aid  others. 

— Axv  individual  needs  to  be  beloved,  cherished, 
and  aided  by  others. 

— Some  people  are  unable  or  unwilling  to  love 
and  receive  love. 

— Some  people  are  unable  to  express  hostility 
openly  and  state  that  they  "hate." 

— People  may  face  difficulties  and  stresses  be- 
cause of  separation  from  loved  ones  because 
of  long-term  illness. 

Sex 

— Sex  is  an  aspect  of  psychic  energy  present  and 
manifested  by  a  person  throughout  human 
life. 
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— A  sexual  relationship  is  a  dynamic  and  crea- 
tive phase  of  living^. 

— Men  and  women  can  live  without  sexual  ex- 
periences, but  their  lives  will  lack  much 
warmth  and  richne^js  of  living  closely  asso- 
ciated with  love. 

— A  long-term  disease  or  disability  may  bring  a 
person  problems  and  stress  and  the  feeling  of 
being  unfulfilled  sexually. 

— People  have  individual  rights  in  chooaing 
sexual  modalities. 

Water 

— ^AVater  is  necessary  for  human  life. 

— Fluids  and  water  from  foods  supply  the  body 

with  water  necessary  for  bodily  processes. 
— Daily  fluid  intake  balances  daily  fluid  output. 

Food 

— Food  is  necessary  for  life. 

----Carbohydrates,  fats,  proteins,  vitamins,  min- 
erals, and  water  are  vital  nutrients. 

— The  body  needs  food  for  energy,  to  build  and 
repair  tissues,  and  to  regulate  many  bodily 
processes. 

— The  Basic  Four  is  a  daily  food  plan  to  assure 

necessary  amounts  of  food  nutrients. 
— People  have  individual  differences  and  food 

patterns  because  of  cultural,  religious,  and 

traditional  reasons. 
— Over  or  undereating  may  have  nutritional  and 

psychological  significance. 

Elimination 

— Elimination  is  necessary  for  life. 

— Urine  is  the  waste  eliminated  by  the  urinary 
system ;  feces  is  the  waste  material  eliminated 
by  the  gastrointestinal  tract. 

— Psychological  feelings  of  guilt  and  depend- 
ency may  arise  when  the  patient  needs  assist- 
ance with  elimination. 

Personal  cleanliness 

— All  body  surfaces  harbor  microorganisms  and 
cleanliness  is  basic  to  healthful  living. 

— People  have  different  concepts  or  levels  of 
cleanlinesSr 

Clothing 

— Clothing  is  an  accepted  necessity  iov  health- 
ful living. 
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— People  have  varyiiifi:  ideas  about  nudity  and 
modesty. 

— Clotliin^r  helps  regulate  body  temperature. 
— (^lothinp^  is  one  component  of  ^ood  <rrooniin*i:. 

Activity 

At  uivit y     ('buranferistic  of  life. 
— Activity  depends  uipon  proper  functioning;^  of 

boaies  and  muscles  and  the  coord inatioai  of  the 

nervous  and  emcodrine  systems. 
— Rehabilitation  nl<^^ans  the  restoration     f  the 

patient  to  his  nimximum  physical,  socnul,  and 

economic  ?apjiicity. 
— Rehabilitatioij  be?<Tins  at  the  oruset  of    ny  ill- 
ness or  disorder. 
—Disability  or  disuse  phenomena  may  be  jiused 

by  inactivity  or  {activity  in  a  faulty  position, 

or  because  of  weakness  or  pain. 

Rest  and  sleep 

— Rest  and  sleep  are  necessary  to  replenish 
energy. 

— People  cam  rest  without  sleeping. 

— Older  persons  do  not  need  extensive  sleep. 

— Sleep  may  be  a  symptom  of  withdrawal . 

Oxygen 

— Oxygen  is  necessary  for  human  life. 

— Breathing  (normal  pulmonary  ventilatiion) 

provides  adequate  oxygen  for  body  use. 
— Air  pollution  contributes  to  chronic  lung 

disease. 
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chapter  7 


COORDINATING  STAFF  ACTIVITIES 


Tlu»  LPN  <'linr«^t'  iini^se  rooi'diJiates  staff  ar- 
livifieH  for  a  spciMlw-  tour  of  duty.  To  do  this,  she : 

— t»xhil)it,s  ail  UPKhn'standin^  of  hasic  human 
l>eha  vior 

— dmionst rates  fundamental  U»adership  tech- 
niquos 


— uses  mana<^enien(  principh»p  and  proreduivs 

■ — comnnmicateri: ;  listens,  speaks,  reads,  writes, 
<restureH  effectively 

— motivates  staff  to  pve  skilled  nursin^:  rare  to 
all  patients. 


EXHIBITS  AN  UNDERSTANDING  OF  BASIC  HUMAN  BEHAVIOR 


Th»e  whole  pert^^jn,  including  his  physical, 
mentml,  emotional,  social,  and  spiritual  charac- 
teristics and  ne^ds,  constitutes  the  realm  of 
human  behavior.  Basic  human  behavior  reflects 
an  interaettiion  of  both  hereditary  and  environ- 
mental iut3uenci?s.  Hereditary  factors  refer  to 
those  physical  and  psychical  (mental)  traits 
transmitted  from  parents  to  child;  they  are 
genetically  determined.  Environment  is  the  aggre- 
gate of  external  emotional,  social  and  spiritual 
factors  affecting  the  person. 

People  behave  in  consistent  predictable  ways; 
they  also  behave  in  unique  different  ways.  People 
behave  in  both  similar  and  different  ways.  Per- 


sonality is  the  sum  total  of  what  is  most  typical 
and  deeply  characteristic  about  a  pei'son.  Within 
each  society  there  are  ranges  in  physical  and 
sensory  characteristics,  in  intelligence  and  educa- 
tional achievement,  in  behavior  and  social  rela- 
tionships. It  is  important  to  remember  that  most 
people  behave  in  ways  which  make  sense  to  them. 
A  person's  view  of  himself,  his  self -concept,  in- 
fluences greatly  what  he  does.  His  previous  ex- 
periences (be  they  good  or  bad)  influence  his 
perception  of  any  new  situation  and  this  in  turn 
influences  his  behavior.  Behavior  is  influenced  to 
a  great  extent  by  a  person's  basic  needs  and  the 
manner  and  degree  to  which  they  are  met. 


DEMONSTRATES  FUNDAMENTAL  LEADERSHIP  TECHNIQUES 


I^eadership  techniques  include  the  ability  to  in- 
volve people  in  a  common  effort  toward  a  specific 
goal.  It  is  fairly  well  accepted  today  that  leaders 
are  not  born,  nor  do  they  possess  specific  personal- 
ity traits.  But  what  a  leader  does  and  how  he  does 
it  are  very  important,  that  is,  his  leadership 
behavior.  Many  studies  have  examined  the  results 
of  autocratic,  democratic,  and  laissez  faire  styles 
of  leadership.  There  is  much  current  interest  in 
leader  aaid  group  situations  in  terms  of  achieve- 
ment, affiliation,  and  power  motivation. 


In  general,  if  you  want  to  be  an  effective  leader 
you  will  be  flexible  rather  than  rigid.  You  can 
choose  from  a  range  or  combination  of  leader 
styles  (autocratic,  democratic,  or  laissez  faire),  as 
well  as  a  variety  of  leader  behaviors  (tell,  per- 
suade, consult,  join,  or  delegate).  A  good  leader 
is  aware  of  her  own  characteristics,  needs  and 
problems.  She  also  knows  the  characteristics, 
needs,  and  problems  of  her  staff  and  unit.  The 
leader  should  assess  the  many  dimensions  of  the 
situation  and  then  choose  the  appropriate  style  of 
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leadcM'sliii)  l)oliuvi()r.  The  T^l'N  chargt^  mn^e  inuy 
tell  stulF  wliut  they  aiv  to  do.  Vou  might  try  to 
pensiHuh^  staff  to  acwpt  a  derision  you  have  made. 
Another  time  you  may  elect  to  ronMulf  with  stuff 
about  a  deeisiou.  Vou  might  join  staff  as  "just 
anothi»r  member"  to  work  on  a  i)roblem  and  reach 
a  decision  together.  Vou  might  delegate  a  problem 
to  staff  for  solution;  you  would  define  the  problem 
and  boundaries  within  which  the  i)roblem  nuist  be 
solved  and  indi(*ate  your  agreement  to  support  the 
solution.  vStudy  the  following  examples: 

TVAAj  Helen,  would  you  take  Mrs. 

nines  in  234  off  the  bed  pan. 
Mary,  her  aide,  cut  her  finger 
and  is  having  it  dressed. 

PERSUADK  Fluid  intake  on  too  many  of 
our  patients  is  \o\\.  Please  try 
to  offer  fluids  at  least  once  each 
ho\ir  for  each  patient, 

CONSULT  Ethel,  do  you  think  Mr.  Har- 
graves  and  Mr,  Palmer  would 
be  compatible  roommates? 

JOIN  Tjet/s  decide  together  the  kind 

of  staff  party  we  want. 

DELEGATE  We  want  to  show  our  apprecia- 
tion to  Gertrude,  Her  husband 
is  being  transferred  and  she 
will   leave  us  in  two  weeks. 


Usually  we  si)e!ul  between  $5.00 
and  $8.00  on  a  gift  or  little 
party.  Would  you  three  ladies 
plan  something  a()pi'opriate  ? 

.Vs  an  effective  leader,  you  nmst  be  honest  in 
dealing  with  your  staff;  let  them  know  how  much 
influence  they  have  and  how  you  will  use  your 
authority.  Sometimes  in  an  uttem])t  to  be  demo- 
cratic or  fair,  it  may  be  tenii)ting  to  avoid 
responsibility  by  involving  others  in  decision- 
making in  wliich  the  responsibility  is  clearly  that 
of  yam's.  Do  not  try  to  avoid  resi)onsibility  by  the 
simple  expedient  of  involving  others  in  a  decision. 
Allow  staff  to  participate  in  decision-making 
whenever  it  is  feasible;  but  make  necessary  deci- 
sions y^ourself  when  the  situation  requires  this. 

\\y  virtue  of  your  position  as  charge  nurse,  you 
are  an  authority  figure.  Yon  are,  responsible  for 
the  total  nursing  care  of  every  patient  on  the  unit 
for  a  particular  tour  of  duty.  Tasks  number  in 
the  hundreds.  A  wise  leader  will  keep  in  mind 
Loth  the  immediate  problems  and  tasks  as  well  as 
the  long-range  patient  care  goals  and  unit  objec- 
tives. Whatever  your  individual  style  of  leader- 
ship or  the  particular  behavior  you  select, 
person-centered  leadership  as  over  against  task- 
centered  leadership  usually  proves  most  effective 
for  everyone  involved. 


USES  MANAGEMENT  PRINCIPLES  AND  PROCEDURES 


Patient  care  is  a  group  effort  and  the  LPN 
charge  nurse  is  the  leader  of  the  group.  The 
effective  charge  nurse  will  implement  a  variety  of 
management  principles  and  procedures.  Manage- 
ment principles  and  procedures  include  the  ability 
to  plan,  coordinate,  ginde,  and  evaluate  the 
activities  of  others. 

The  effective  chargx^  nurse  will  view  Vier  unit  as 
an  organism  not  a  .  nachine.  The  unit  is  a  living, 
flexible,  changing,  complex  network  of  relation- 
ships among  people  who  are  trying  to  achieve 
individual  and  group  goals.  The  wise  charge  nurse 
involves  staff  in  as  many  decision-making  situa- 
tions as  possible  especially  decisions  which  they 
will  implement.  She  strives  to  establish  mutual 
confidence  as  the  basis  for  cooperation  rather  th.in 
an  authoritarian-obedience  basis.  Wlienever  pos- 
sible the  charge  nurse  relates  to  staff  in  a  face-to- 


face  manner.  Person-centered  leadership  as  over 
against  task-centered  leadership  is  more  effective 
in  meeting  personal  and  group  goals. 

A  good  charge  nurse  strives  to  establish  a  two- 
way  flow  of  communication;  "feedback"  oppor- 
tunities should  be  many.  The  nurse  works  with  her 
staff  to  develop  unit  objectives  and  individual 
nursing  care  plans  so  that  patient  care  standards 
can  be  relevant  to  staff  tasks.  The  charge  nurse 
develops  a  collaborative  relationship  super- 
visors, peers,  and  subordinates. 

As  a  leader  the  charge  nurse  tries  to  increase 
her  own  awareness  of  personal  behavior  and  its 
effect  on  others.  She  examines  her  own  attitudes 
and  assumptions  as  they  affect  job  performance 
and  relationships.  She  strives  ever  to  increase  her 
knowledge  of  staff  as  individuals,  a  group,  and  a 
unit.  She  tries  to  increase  her  skill  in  diagnosing 

84 


luiinan  sitiiutions,  that  is,  just  wluit  is  going  on. 
Slio  tries  to  increase  her  own  iinderstandinp:  and 
skill  relative  to  chnniixe  and  the  process  of  change. 
She  strives  to  create  a  unit  in  which  individuals 
may  obtain  optimum  personal  and  work  satis- 
faction and  unit  objectives  may  be  achieved. 

The  effective  charj^e  nurse  trios  to  maintain 
face-to-face  work  j;roups  at  all  levels.  She  in- 


volves pe()])le  to<rether  to  solve  problems  and  face 
issues.  She  is  aware  of  individual,  proup  and 
unit  needs.  She  works  to  establish  and  ninintain 
a  supportive  connnunications  climate.  Whenever 
possible  staff  are  involved  in  decision-making  that 
atfects  group  norms  and  goals.  The  charge  nurse 
fosters  ijKiividual  initiative  tlirougb  group  cohe- 
sion. She  is  flexible  in  establishing  group  goals 
and  procedures. 


COMMUNICATES 


Good  coniunication  means  that  persons  con- 
cerned with  communication  understand  w^hat  each 
is  trying  to  communicate.  It  in  no  w^ay  guarantees 
tliat  people  will  do  what  we  want  them  to  do,  be- 
lieve wltat  we  want  them  to  believe.  We  can  under- 
stand perfectly  well  tUe  position  of  another  person 
and  still  refuse  to  do  what  the  communication 
attempts  to  get  ns  to  do.  ^^^lat  you  mean  to  say, 
what  you  actually  say,  and  what  the  other  person 
hears  may  differ.  In  general,  however,  realistic 
imderstanding  and  effective  increase  where  there 
is  clear  communication. 

Communication  is  the  way  one  person  conveys, 
imparts,  or  shares  feelings,  acts,  and  thoughts 
with  another  person.  Communication  is  a  fusion 
of  impressions  and  expressions.  An  impression  is 
what  the  person  takes  in.  Listening  and  reading 
may  be  considered  the  intake  or  impressions.  An 
expression  is  what  the  person  gives  out.  Acting, 
speaking,  and  writing  are  output  or  expressions. 

The  LPN  charge  nurse  communicates  with  the 
patient,  his  family  and  visitors.  She  may  ascer- 
tain an  important  subjective  symptom,  reassure 
a  crying  child,  teach  an  older  gentleman  how  to 
clean  his  dentures  properly,  chat  about  the  mid- 
east  crisis,  or  listen  while  a  lady  prays. 

Because  patient  care  is  shared  by  many  people 
round-the-clock,  communication  between  the  LPN 
charge  nurse  and  other  members  of  the  health 
team  is  vital.  She  must  be  able  to  follow  and  im- 
plement written  and  oral  directions  from  the 
physician.  Through  "report,"  "rounds,"  team  con- 
ferences and  patient  care  assignments  she  com- 
municates with  the  nursing  staff.  The  patient's 
medical  record  is  an  example  of  a  very  important 
written  form  of  communication.  The  ability  of  the. 
LPN  charge  nurse  to  report  and  record  in  an 


accurate  and  meaningful  manner  is  an  important 
function, 

Communication  with  the  patient  and  about  the 
patient  is  one  of  the  most  necessary  aspects  of 
modern  health  care. 

LISTENING 

Purposeful,  interpretive  "hearing"  is  listening. 
Listening  conveys  feelings,  facts,  and  thoughts 
from  one  person  to  another.  Hearing  is  mere 
recognition  of  sounds;  listening  is  reaction  to  and 
interpretation  of  significant  sounds.  A  person 
learns  to  listen,  but  he  also  listens  to  learn.  Listen- 
ing therefore  is  active,  not  passive.  It  is  purpose- 
ful and  very  basic  for  learning.  A  person  listens 
to  acquire  information  and  to  see  the  relationships 
among  ideas.  Listening  brings  pure  auditory 
pleasure;  it  lets  one  appreciate  the  moods,  the 
meanings,  the  humor,  and  the  pathos  of  another 
individual.  Never  be  too  busy  or  too  lazy  to  listen 
properly.  A  patient  may  confide  in  the  house- 
keeper simply  because  she  took  the  time  to  listen 
to  him  attentively.  Suggestions  for  effective 
listening  include  the  following: 

1.  Listen  for  a  purpose. 

2.  Be  attentive  and  courteous : 
— look  at  the  speaker 

— give  the  speaker  your  attention 
— respect  the  speaker's  opinions. 

3.  Think  critically  while  listening: 
— recall 

— analyze 
— conmient 
— question. 

4.  Appreciate  and  enjoy  what  you  hear. 

5.  Discriminate  fact  from  fancy;  recognize 
"propaganda." 

6.  Evaluate  the  worth  of  what  was  said. 
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READING 

KfH  o^nition,  ooinpreluMision,  and  interprotution 
of  written  syuil)()ls  iuv  reudin^.  Kejidinji:  conveys 
feeling,  fju'ls,  and  tliou^lits  from  one  person  to 
anotlier.  Keadin^  is  a  neressarv  connnuniration 
medium  for  tlie  LPX  charge  nurse.  Written 
orders  and  dii'ective.s  about  the  patient  must  be 
read  with  interest,  perviewed  accurately,  under- 
stood correctly,  and  interpix»ted  (lierapeutically. 
Throu^li  tlie  printed  word,  tlie  nurse  as  well  as 
the  patient  piins  pleasure  and  emotional  sat isf ac- 
tio!! as  they  learn  more  about  tlio  physical  world, 
other  lands  and  cultures.  Through  reading  a 
person  j^ains  further  understand  in;?  of  self  and  is 
able  to  extend  and  develop  special  interests. 
Suggestions  for  effective  reading  include  the 
followin*?: 

1.  Identify  the  purpose  of  written  communica- 
tion. 

2,  Perceive  and  study  the  words. 

3.  Understand  and  comprehend  phrases,  sen- 
tences, ideas,  and  tlie  theme. 

4,  Interpret  the  meaning  of  written  communi- 
cation : 

— recognize  relationships  of  purpose,  ideas, 

and  viewpoint 
— recognize  emotions,  motive,  mood,  and 

tone 

— develop  a  sensory  image 

— relate  to  personal  experience 

— make  judgments  and  draw  conclusions. 

ACTING 

Communicating  by  gesture,  facial  expression, 
and  touch  is  acting.  Acting  conveys  feelings  and 
emotions  from  one  person  to  another.  The  new- 
born infant  communicates  as  he  reacts  with  his 
whole  body.  He  cries  to  express  discomfort  and 
demards,  and  he  quiets  down  from  fussing  when 
his  needs  are  met.  Reflex  activity  is  acting  or 
communication.  Overt  and  covert  gestures  are 
ways  children  and  adults  communicate.  Facial 
expression,  with  or  without  language,  is  a  power- 
ful mode  of  communication.  Touching  is  com- 
municating. Recently,  many  articles  and  books 
have  appeared  about  body  language.  Suggestio^is 
for  effective  "acting"  include  the  following: 

1.  Gesture  in  a  free,  natural  manner. 

2.  Parallel    conversation    with  appropriate 
facial  expression. 


J^.   Handle  tlu»  patient  in  a  gentle,  confident 
nnniner. 

SPEAKING 

A  system  of  voral  syud)ols  or  sounds  is  speak- 
ing. Si)eaking  ccniveys  feelings,  facts,  and 
tliouglits  from  (nie  pei^on  to  anotlier.  Language 
is  a  system  of  vocal  synd)ols  or  sounds.  A  meaning 
exists  for  eacli  sound  or  cond)ination  of  sounds  in 
a  particular  language.  Language  is  a  means  of 
connnunicati(ni,  a  source  of  pleasure,  and  an  outlet 
for  emotions.  The  infant  makes  a  few  throaty 
sounds;  he  learns  to  babble,  coo,  gurgle,  chortle, 
nnd  eventually  to  speak.  Speech  is  very  important 
in  the  total  development  of  the  child.  The  ability 
to  make  friends,  to  acquire  a  .sense  of  security,  and 
to  in.still  .self-respect  and  mutual  respect  is,  to 
a  considerable  extent,  dependent  upon  a  child's 
ability  to  speak  easily  and  well.  Language  is  im- 
portant in  maintaining  good  mental  healtli  in  the 
adult.  Speaking  is  a  key  communication  medium. 
The  saying  "It's  not  i^o  nnich  what  you  say  but 
how  you  say  it,''  is  very  true.  Practice  the  follow- 
ing variations  in  voice  flexibility  with  the  single 
word  "Oh." 

Say  with  to  express 

Oh-h-h-h  rising  inflection   surprise  or  excitement 
Oh-h-h-h  falling  inflection  disappointment 
Oh-h-h-h  no  inflection  boredom 

Study  the  following  examples  of  variation  in 
voice  stress: 

DID  Mr.  Harris  refuse  his  shower? 
(Meaning — I  am  surprise  that  he  refused.) 

Did  MR.  HARRIS  refuse  his  shower? 
(Meaning — Are  you  sure  it  was  Mr.  Harris?) 

Did  Mr.  Harris  REFUSE  his  shower? 
(Meaning — Are  you  sure  he  refused?  Perhaps 
he  misunderstood.) 

Did  Mr.  Harris  refuse  his  SHOWER? 
(Meaning — Are  you  sure  it  was  his  shower  he 
refused?) 

Conversing,  discussing,  interviewing,  and  re- 
porting are  the  forms  of  speaking  most  frequently 
practiced  by  the  LPN  charge  nurse  with  the 
patient  and  staff.  Friendly,  spontaneous  expres- 
sion is  conversation ;  the  charge  nui'se  visits  with 
the  patient  about  his  grandchildren.  In  a  dis- 
cussion, remarks  center  around  a  topic,  and  all 
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contributing  comments  bear  upon  the  subject;  the 
cliurge  nurse  shares  observations  about  the  patient 
at  the  10:30  A.M.  team  conference.  When  the 
charge  nui*se  admits  a  new  patient  to  the  unit,  she 
asks  certain  pre])lanned  questions,  she  hstens 
attentively;  this  is  a  form  of  interview.  Giving 
infonnation  in  an  accurate,  brief,  clear  manner 
is  reporting;  the  LPN  charge  nurse  i*eporvs  to  the, 
nursing  supen-isor  that  George  Armstrong,  Red 
2,  Room  364  has  a  blood  pressure  of  80/40  at  2:00 
P.M.;  bleeding  from  the  rectal  area  is  increasing. 
Effective  oral  communication — conversing,  dis- 
cussion, interviewing,  and  reporting — is  a  requi- 
site for  the  LPN  charge  nurse.  Suggestions  for 
good  speaking  include  the  following: 

1.  Converse   and  discuss  in   a  spontaneous, 
friendly,  poised,  self-confident  manner. 

2.  Practice  social  courtesies  when  speaking: 
— listen  attentively  to  others 

— wait  until  another  has  finished  before 

beginning  to  speak 
— refrain  from  conversing  when  someone  is 

talking  to  a  group 
— respect  private  conversations  of  others. 

3.  Interview^  in  a  planned,  orderly,  sequential 
manner. 

4.  Report  information  in  an  acurate,  brief, 
clear  manner:  who,  what,  when,  where,  why. 

5.  Enunciate   clearly   and   pronounce  words 
correctly : 

— use  speech  organs  properly — lips,  teeth, 
tongue,  jaw,  nose,  roof  of  mouth,  and 
larynx — to  produce  clear  sounds 

— maintain  good  posture,  deep  breathing, 
and  slow  steady  exhalation 

— learn  standard  acceptable  English 

— produce  vowel  and  consonant  sounds 
properly  and  clearly 

— practice  acceptable  pronunciation  of 
words;  use  a  dictionary 

— recognize  differences  in  volume 

— achieve  vocal  flexibility  through  varia- 
tions in  stress,  pitch,  inflection,  and  rate. 


WRITING 

Fonnation  and  placement  of  word  symbols  on 
paper  constitute  writing.  Writing  conveys  feel- 
ings, facts,  and  thoughts  from  one  i)erson  to 
another.  Writing  is  a  necessary  connnnnication 
medium  for  the  LPN  charge  nurse.  The  pa\:cut's 
medical  record  or  chart  is  a  written,  legal  record 
of  the  history  and  progress  of  the  patient.  The 
medical  record  is  utilized  by  the  institution  for 
therapeutic,  education,  research,  and  administra- 
tive purposes.  The  LPN  charge  nurse  com- 
municates to  others  through  various  tour  of  duty 
and  special  written  reports.  Observing  precedes 
all  recording,  and  reporting  frequently  accom- 
panies it.  Written  communication  must  be 
accurate,  brief,  and  clear.  Accuracy  means  factual 
evidence,  understanding,  and  interpretation  of 
observations.  Brevity  means  presentation  of  essen- 
tial ideas  only  and  omission  of  unnecessary  details, 
using  as  few  words  as  possible.  Clarity  means 
presentation  of  all  important  ideas  in  a  complete, 
sequential,  legible  manner.  Many  institutions  re- 
quest that  nui^es  print.  All  entries  on  the  medical 
record  and  written  reports  should  be  in  ink ;  eras- 
ing is  not  permitted.  Letters  should  be  consistent 
in  size,  slant,  spacing,  and  formation.  The  LPN 
charge  nurse  sigm  for  each  entry,  her  name  and 
title.  Suggestions  for  effective  writing  include  the 
following: 

1.  Understand  the  function  of  words  and 
phrases. 

2.  Identify  subject  and  predicate  of  simple 
sentences. 

3.  Recognize  and  compose  declarative,  inter- 
rogative, imperative,  and  exclamatory  sen- 
tences. 

4.  Spell  words  correctly — both  ordinary  words 
and  medical  terms. 

5.  Capitalize  and  punctuate  correctly. 

6.  Print  or  write  legibly. 

7.  Strive  continuously  to  improve  content  and 
mechanics  of  written  communication. 


MOTIVATES  STAFF  TO  GIVE  SKILLED  NURSING  CARE  TO  ALL  PATIENTS 


The  LPN  charge  nurse  is  responsible  for  staff 
effectiveness,  because  in  large  part,  it  is  through 
her  staff  that  she  nurses  her  patients.  Because  she 


is  in  a  leadership  role,  she  is  also  responsible  for 
guiding  her  staff  toward  personal  and  group 
satisfaction  and  achievement  in  their  work. 
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First,  the  LPN  charge  nurse  motivates  her  staff 
to  give  skilled  nursing  care  to  all  patients  through 
exa/mple.  She  is  a  good  nurse.  Second,  she  com- 
municates to  her  staff  the  belief  that  skilled  nurs- 
ing care  makes  a  difference — a  difference  for  the 
patient  and  his  family,  a  difference  for  the  in- 


dividual staff  member,  as  well  as  a  difference  for 
the  unit  and  total  institution.  Third,  the  LPN 
charge  nurse  "helps  staff  help  themselves"  estab- 
lish and  meet  patient  care  and  job  satisfaction 
goals. 
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1.  Describe  your  own  personality. 


STUDY  ACTIVITrES 


2.  Describe  the  personality  of  a  "subordinate,"  for  example,  a  nurses'  aide. 
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3.  Describe  the  personality  of  a  "superior,"  for  example,  the  director  of  nursing  or  the  administrator. 


4.  Describe  a  ward  situation  in  which  you  would  TELL  a  nurses'  aide  what  to  do.  Why  did  you  choose 
this  kind  of  leadership  behavior? 


ERIC 
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5.  Describe  a  ward  situation  in  which  you  would  PERSTADE  a  nurses'  aide  to  accept  a  decision  you 
have  already  made.  Why  did  you  choose  this  kind  of  leadership  behavior? 


6.  Describe  a  ward  situation  in  which  you  would  CONSULT  with  a  nurses'  aide  about  a  pix)bleni. 
Why  did  you  choose  this  kind  of  leadership  behavior? 
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7.  Describe  a  ward  situation  in  which  you  would  JOIN  your  staff  and  work  on  a  problem  and  reach 
a  solution  together.  Why  did  you  choose  this  kind  of  leadership  behavior? 


8.  Describe  a  patient  care  situation  in  which  you  would  DELEGATE  a  responsibility  to  a  nurses' 
aide.  Why  did  you  choose  this  kind  of  leadership  behavior? 


EKLC 
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9.  In  what  ways  do  you  communicate  most  effectively?  Why? 


10.  In  what  ways  do  you  communicate  lemt  effectively?  Why?  How  can  you  change  this? 
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11.  The  LPX  charge  nurse  motivates  staff  to  give  skilled  nursing  care  to  all  patients.  Try  out  the 
following  goal  setting  exercise  on  yourself  and  adapt  it  for  use  with  staff. 

a.  Identify  patient  care  and/or  job  satisfaction  goals  that  are  important  to  you.  Describe  as 
clearly  as  possible  (3)  three  patient  care  and/or  job  satisfaction  goals  that  are  meaningful  to 
you  and  give  the  dates  when  you  expect  to  reach  them.  These  goals  may  be  nursing,  career,  per- 
sonal, ward,  or  institution  goals.  Don't  just  dream  them  up.  They  should  be  real  goals  or  ambi- 
tions that  you  have. 

(i)  My  first  goal  is 


I  intend  to  reach  it  by 


(ii)  My  second  goal  is 


I  intend  to  reach  it  by 


(iii)  My  third  goal  is 


I  intend  to  reach  it  by 


EKLC 


Team  up  with  a  colleague  and  discuss  the  goals  you  have  set.  Ask  and  answer  the  following 
questions. 

(i)  The  Need:  How  important  is  this  goal  to  you?  What  will  it  mean  in  your  life? 


(ii)  Activity:  What  things  are  you  presently  doing  to  achieve  this  goal?  What  things  are  you 
planning  to  do  in  the  near  future  to  achieve  it,  i.e.  three  to  six  months? 


(iii)  Anticipation  of  Success:  How  confident  are  you  of  reaching  this  goal?  Why?  What  will 
you  do  after  you  have  achieved  it? 


(iv)  Anticipation  of  Failure  :  What  are  the  possibilities  of  your  failing  to  reach  this  goal?  If 
you  do  fail,  what  will  you  do  next? 


(v)  Personal  Blocks :  What  hang-ups  in  your  own  personality  or  "self"  could  keep  you  from 
reaching  your  goal.  How  do  you  plan  to  overcome  them? 
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(vi)  Environmental  BJochs:  T\liat  situations  or  circuiTistBnces  exist  in  the  *'world"  (the  ward 
and  the  institution)  that  could  hinder  you  in  reaching  these  goals?  How  do  vou  plan  to 
overcome  them  I 


(vii)  Help:  mat  other  people  (in  the  ward  or  institution)  or  things  will  you  use  to  help  you 
achieve  your  goals?  How  will  you  use  them? 


c.  Restate  your  first  goal, 
(i)  My  first  goal  is 


I  intend  to  reach  it  by 


Plan  the  action  steps  to  achieve  this  goal.  These  steps  should  be  specific  steps  that  you  actually 
intend  to  take,  F or  each  action  step,  you  should  include  how  it  will  be  measured,  a  date  on  which 
you  will  review  your  progress,  and  the  final  accomplishment  date.  (See  next  page.) 


FR?C  ^^'^'^ 


PLANNING  ACTION  STEPS  TO  REACH  FIRST  GOAL 


Action  Steps  How  I  Will  Measure  Specific  Dates  For  Specific  Arcomph'sh- 

To  Be  Taken  My  Progress  Progress  Review  ment  Dates 


ERIC 
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e.  List  what  you  believe  are  personal  strengths  that  could  help  you  reach  your  first  goal. 

Hou)  I  Can  Use 

PcTsonal  Strength  This  Strength  To 

Reach  My  Goal 

1. 


2. 


3. 


4. 


5. 


ERIC 
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f.  List  personal  obstacles  that  might  keep  you  from  reacliiiifr  your  first  froal.  ( For  example.  1  do 
not  listen  well  enough:  I  am  impatient  with  other  people.) 


Personal  Ohstacle  What  I  Can  Do  About  It 

(Do  I  Need  Help?) 


ERIC 
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g.  List  environmental  or  -world  obstacles  (the  ward  or  institution)  that  might  keep  you  from  reach- 
ing your  first  goal.  (For  example,  staff  turnover  is  high;  employees  seem  concerned  with  salary 
only.) 


World  OhstacU  Wh^t  I  Can  Do  About  It 

(Do  I  Need  Help?) 


2. 


3. 


4. 


5. 


FRir 
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Review  your  goal-setting  achievement  plan  individually  or  with  a  colleague.  Ask  and  answer 
the  following  questions. 

(i)  Is  the  goal  specific,  measurable,  and  time-phased  ? 


(ii)  Is  the  goal  realistic  and  attainable,  or  am  I  just  doing  some  wishful  thinking?  ^Vhat  re- 
sults do  I  expect? 


(iii)  Is  the  action  plan  too  general  ?  How  will  it  be  tested  ? 


(iv)  Are  the  dates  realistic  for  the  goal  and  action  steps? 


( v)  Are  there  any  strengths  that  I  have  not  planned  to  use  for  attaining  this  goal  ? 
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(vi)  Ai'e  there  any  obstacles  or  blocks  which  I  have  not  anticipated? 


(vii)  Wlien  is  the  first  progress  review?  How  will  information  be  gathered  for  this  review? 


(viii)  Will  I  be  able  to  take  the  action  steps? 


(ix)  Do  I  really  want  to? 


er|c 


Chapter  8 


IMPLEMENTING  PATIENT  CARE 


The  LPN  cliarge  nurse  wiplements  patient  care 
for  a  specific  tour  of  duty.  To  do  this,  she : 

— develops  plans  to  meet  on-going  needs  of  all 
patients 

— develops  plans  for  common  types  of  emer- 
gency situations 

— assigns  personnel  in  terms  of  patient  needs 
and  statf  proficiencies 

— helps  statf  care  for  patients  with  special 


needs,  the  patient  with  mental  illness,  the 
dying  patient 

— coordinates  work  with  that  of  other  depart- 
ments such  as  dietary,  housekeeping,  physical 
and  occupational  therapy,  social  service 

— seeks  guidance  and  assistance  when  problems 
are  beyond  scope 

— prepares  and  gives  oral  and  written  reports 
about  patients :  conferences,  nurses'  notes, 
tour  of  duty  and  special  reports. 


DEVELOPS  PLANS  TO  MEET  ON-GOING  NEEDS  OF  ALL  PATIENTS 


A  plan  is  an  organized  way  to  try  to  do  some- 
thing well  For  example,  ward  plans  or  routines 
are  guides  to  help  staff  give  the  best  nur&;ing  care 
possible  in  the  existing  facilities  with  the  present 
personnel. 

Every  health  care  institution  has  policies  and 
procedures  that  govern  and  guide  its  operation. 
Every  ward  has  a  policy  manual  and/or  nursing 
procedure  book.  These  are  plans  to  help  meet  the 
on-going  needs  of  all  patients  in  the  most  effective, 
efficient  \vay.  These  policies  or  procedures  relate 
to  patient  care  in  general  as  well  as  such  events 
as  admission,  transfer,  discharge,  and  death. 
Policies  guide  relationships  with  physicians,  the 
laboratory,  the  kitchen,  social  service,  the  mainte- 
nance department,  the  laundry,  the  pharmacy,  and 
administration. 

The  LPN  charge  nurse  utilizes  plans  or  routine 
ways  of  doing  things  when  she  requisitions  a  diet, 
orders  drugs,  or  requests  laboratory  work.  Routine 
plans  are  helpful  in  ordering  jinen  and  maintain- 


ing necessary  equipment  and  supplies.  Tour  of 
duty  reports,  the  narcotic  record,  interdepartment 
and  interagency  correspondence  are  examples  of 
plans  or  routines.  Plans  are  used  to  work  out 
weekly  staff  assignments,  vacation  time,  coffee 
breaks  and  meal  time.  Plans  and  routines  have 
been  developed  for  emergency  situations.  The 
patient's  medical  record  is  a  planned  or  routine 
way  to  record  observations  in  an  efficient,  mean- 
ingful way. 

Plans  and  routines  are  most  useful  when  they 
are  developed  by  the  people  or  groups  who  will 
implement  them.  Plans  are  less  effective  when 
they  are  superimposed  down  on  a  group  from 
administration.  Every  plan  or  routine  should  be 
clear  in  terms  of  goal  (purpose)  and  approach 
(action).  Plans  and  routines  should  be  reviewed 
periodically  to  assure  currency.  Written  plans  and 
routines  facilitate  accessibility  by  the  entire  staff 
at  all  times.  Misunderstandings  and  misinterpreta- 
tions of  intentions  are  fewer  when  plans  are 
written. 
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DEVELOPS  PLANS  FOR  COMMON  TYPES  OF  EMERGENCY  SITUATIONS 


Emergency  or  disaster  situations  may  occur  on 
an  individual  or  mass  basis.  Shock,  heniorrhatre, 
or  acute  respiratory  distress  are  individual  emer- 
gency situations  requiring  immediate  lifesaving 
measures.  Fires,  explosions,  storms,  earthquakes, 
as  well  as  thermonuclear  attacks,  are  mass  disaster 
situations.  In  general,  all  patients  are  in  dependent 
situations — dependent  on  staff  for  assistance. 
Plans  for  common  individual  and  mass  emer- 
gency situations  are  required  for  licensure  of  any 
institution  for  patient  care.  For  example,  Condi' 
Hons  of  Participation;  Extended  Oare  Facilities 
requires  the  following: 

405.1136  Condition  of  Participation — Disaster 
Plan—Th^  extended  care  facility  has  a 
written  procedures  to  be  followed  in  case  of 
fire  or  other  disaster. 

(a)  Standard;  Disaster  Plan, —Th^  facility 
has  a  written  procedures  to  be  followed  in 
case  of  fiiB,  explosion  or  other  emergency.  It 
specifies  persons  to  be  notified,  locations  of 
f^larm  signals  and  fire  extinguishers,  evacua- 
tion routes^  procedures  for  evacuating  help- 
less patients,  frequency  of  fire  drills,  and 
assignment  of  specific  tasks  and  responsi- 
bilities to  personnel  of  each  shift. 

(b)  The  factors  explaining  the  standard  are 
as  follows:  (1)  The  plan  is  developed  with 
the  assistance  of  qualified  fire  and  safety  ex- 
perts. (2)  All  personnel  are  trained  to  per- 
form assigned  tasks.  (3)  Simulated  drills 
testing  the  effectiveness  of  the  plan  are  con- 


ducted on  each  shift  at  least  three  times  a 
year,  (4)  The  plan  is  j^osted  throughout  the 
facility. 

The  Red  Cross  First  Aid  Course  or  the  Medical 
Self-helj)  Course  is  included  in  the  curricula  of 
some  practical/vocational  nursing  programs. 
First  Aid  is  the  immediate  and  temporary  care 
given  the  victim  of  an  accident  or  sudden  illness 
until  the  services  of  a  jihysician  can  be  obtained; 
it  may  save  tlie  life  of  the  individual,  or  a  grou]) 
of  people;  it  fosters  safety  consciousness.  Medical 
Self-help  is  a  program  to  i)repare  a  i)erson  to 
maintain  health  and  alleviate  suffering  during  any 
period  of  disaster  when  professional  care  and 
nornuil  services  might  not  be  available.  If  you  did 
not  receive  either  course  as  a  student,  please  enroll 
in  a  class  as  a  post-graduate.  You  might  suggest 
that  such  a  class  become  an  inservice  activity  at 
the  institution  for  other  nurses  and  aides.  A  local 
vocational  school  or  college  might  offer  the  course 
as  part  of  its  continiiing  education  or  adult  educa- 
tion program  if  it  knows  the  need  exists. 

The  LPN  charge  nurse  constantly  reminds  her 
staff  of  the  accident-prone  nature  of  older  people 
and  persons  who  ai-e  handicapped.  Preventing  an 
accident  or  emergency  is  always  best.  The  charge 
nurse  practices  safety  consciousness  in  terms  of 
ward  environment;  she  notes  spilled  water,  side 
rails  that  are  down,  litter.  She  assumes  responsi- 
bility for  a  safe  and  comfortable  environment  for 
patients  and  staff;  this  includes  general  cleanli- 
ness, lighting,  storage,  noise,  air  control,  odor, 
and  insects. 


ASSIGNS  PERSONNEL  IN  TERMS  OF  PATIENT  NEEDS  AND  STAFF  PROFICIENCIES 


The  LPN  charge  nurse  is  responsible  for  nurs- 
ing care  of  all  patients;  in  addition,  she  co- 
ordinate the  activities  of  all  staff.  This  means 
matching  individual  patient  cai^  needs  with 
individual  staff  proficiencies. 

Satisfactory  patient  care  assignments  result 
from  assessment  and  evaluation  of  individual 
patient  needs  and  knowledge  of  preparedness  and 
proficiency  of  each  staff  member.  The  LPN  charge 
nurse  must  be  familiar  and  understand  job  de- 
scriptions for  various  staff;  she  must  know  the 


experience  and  education  background  of  her  staff; 
she  must  be  aware  of  the  personality  of  her 
people. 

If  the  LPN  charge  nurse  is  an  effective  leader, 
that  is,  if  she  (1)  exhibits  an  understanding  of 
basic  human  behavior,  (2)  demonstrates  funda- 
mental leadership  techniques,  (3)  uses  manage- 
ment principles  and  procedures,  (4)  communicates 
orally  and  non-orally,  and  (5)  motivates  staff 
to  give  skilled  nursing  care  to  all  patients,  patient 

106 


care  assigiiiueiits  vtii^ly  will  be  questioned.  Beliiiul 
her  back  ^?nping  JUKl  complaints  will  be  few. 

Sometimes  the  charge  nurse  niay  ntiliy^e 
multiple  assi;L(nments,  that  is,  two  or  more  staff  to 
care  for  certain  patients.  This  kind  of  patient  care 


assignment  miglit  prove  effective  for  diflicnlt 
cases. 

Skill  at  i)atient  care  assignment  comes  through 
knowledge  of  the  patient,  the  staff,  and  with 
experience. 


HELPS  STAFF  CARE  FOR  PATIENTS  WITH  SPECrAL  NEEDS 


GERIATRIC  NURSING' 

I.  Adequate  Self-Oomept  and  Security'. 

Personal  needs  become  paramount  to  the 
chronically  ill  person.  The  aim  of  nursing  care  is 
to  give  a  feeling  of  self  esteem  and  self  accom- 
plishment to  the  elderly  patient,  therefore,  nursing 
care  is  directed  tow\irds  assisting  the  patient  to 
maintain  the  functions  of  daily  living  to  the  best 
of  his  ability.  A  lack  of  motivation  on  the  part  of 
the  patient  is  a  major  problem  in  the  nursing 
care  of  the  geriatric  patient;  this  is  due  to  this 
lack  of  self  esteem,  patients  tend  to  relax  and 
allow  things  to  develop  as  they  will;  they  take  the 
path  of  least  resistance. 

Nurses  may  teach  new  skills  or  patterns  to 
patients  only  if  motivation  is  present  and  time  is 
made  available.  Every  motivating  device  available 
must  be  employed. 

1.  Praise  and  recognition 

2.  Keep  material  in  the  context  of  the  familiar 
as  much  as  possible,  relate  ne\v  learning  to 
old 

3.  Provide  time,  never  appear  to  push 

4.  Help  the  learner  to  understand  the  task 

5.  Keep  the  stimulus  and  response  together 
w^hen  demonstrating  or  explaining. 

The  nurse  must  consider  the  loss  of  speed  and 
the  need  for  motivation.  The  greatest  difficulty 
comes  in  attempting  to  organize  old  familiar 
material  in  new  and  strange  ways.  Memory 
deteriorates  and  new  material  is  readily  lost  while 
old  material  is  retained.  The  patient  develops 
rigidity  of  thinking  and  follows  patterns  even  if 


1  This  section,  Geriatric  Nursing,  was  prepared  by  Mrs. 
Carmen  F.  Ross,  M.A.,  Director  of  the  Mount  Sinai 

Hospital  School  of  Practical  Nursing  in  Miami  Beach, 
Florida,  The  LPN  charge  nurse  curriculum  was  field 
tested  at  this  school ;  Mrs.  Boss  served  as  project  director 
and  main  instructor. 


he  knows  they  are  not  working.  Tliis  major 
difticnlty  in  altering  patterns  results  in  failnre  of 
logical  thinking.  The  individual  retreats  into 
extraneous  discussion  when  faced  with  difficult 
]:)robleins. 

The  current  level  of  functioning  is  relative  to 
the  original  peak  of  earlier  functioning.  If 
familiar  tasks  are  maintained  and  exercised,  these 
skills  will  remain — hence  thie  em])hasis  upon 
activities  of  daily  living.  The  greater  his  ability 
to  care  for  himself  the  greater  the  self  esteem  of 
the  elderly  patient. 

Problems  in  motivation  arise  because  the  elderly 
person  has  lived  longer  and  has  some  actual  loss 
of  capacity  to  function,  and  also  because  he  has 
lost  many  of  his  peer  groups  and  persons  who 
were  important  and  close  to  him,  they  are  no 
longer  living  or  within  close  contact  to  give  mean- 
ing to  his  life.  At  times  he  does  not  always  accept 
his  differences  from  other  age  groups. 

There  is  a  general  slowing  down  of  responses 
based  on  slowness  of  decision  as  to  how  to  respond, 
especially  in  complex  and  unfamiliar  tasks.  The 
stimuli  come  too  rapidly  or  in  irregular  fashion, 
with  a  result  of  jerky,  piecemeal  performance,  due 
to  an  overlap  of  activity  with  the  previous  re- 
sponse. The  nurse  should  try  to  structure  the 
situation  for  the  older  adult  so  his  central  nervous 
system  will  have  time  to  make  the  appropriate 
response.  Instructions  should  be  presented  slowly, 
using  rhythmic  stimuli — avoiding  hurried,  con- 
fused or  emotion-laden  orders. 

To  maintain  feelings  of  self  worth,  call  the 
patient  by  his  or  her  preferred  name  rather  than 
"Grandma,''  etc.  Give  explanations  to  patients. 
Avoid  opportunity  for  your  patient  to  make  mis- 
takes, anticipate  his  needs,  thereby  preventing  him 
from  constantly  asking  for  service  which  tends  to 
increasingly  point  up  his  limitations.  Recognize 
that  creativity  and  productiveness  are  still  the 
right  of  old  age — provide  opportunity  for  the 
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elderly  to  be  engaged  in  growing  things  and  crea- 
tive experiences. 

II.  jStress  and  Adjustment: 

Adjustment  is  related  to  earlier  behavior.  Stress 
is  associated  with  a  loss  of  life  enjoyment,  loss  of 
feelings  of  self  confidence  and  usefulness,  a  gen- 
eral loss  of  zest  and  a  loss  of  resiliency.  Stress  of 
any  kind  yields  increased  anxiety,  recovery  is 
usually  slower.  Anxiety  is  demonstrated  by  the 
magnifying  of  normal  aches  and  pains  producing 
a  hypochrondriasis  with  excessive  attention  to 
digestive  and  eliminative  functioning  and  exag- 
gerated reports  of  sleeplessness.  Psychiatry  offers 
an  approach  to  stress  in  the  elderly  by  focusing 
upon  recognition  of  the  patient's  patterns  of  deal- 
ing with  stress — determined  by  his  constitutional 
makeup,  his  temperament,  biologic  hereditary 
makeup,  organic  assets  and  deficits,  his  environ- 
ment, emotional  motivation  and  dynamics. 

While  youth  is  normally  optimistic  and  looks 
forward,  age  recognizes  failings  and  tends  to  look 
backward.  All  patients  regress  during  periods  of 
stress  or  illness,  elderly  patients  more  so.  The 
nurse's  role  in  anxiety  is  to : 

1.  Focus  the  energy  from  anxiety  into  useful 
channels  of  activity  and  purpose  to  alleviate 
stress 

2.  To  identify  the  cause  of  externally  produced 
anxiety  and  lessen  these  if  possible 

3.  To  recognize  clues  to  the  patient's  buildup 
of  anxiety  and  his  patterns  of  response 

4.  Supply  thereness  of  the  nurse  in  period  of 
extreme  panic  and  stress 

5.  Supply  focus  of  disturbing  hostility. 

It  becomes  increasingly  difficult  to  adjust  to  the 
lack  of  emotional  resources.  The  tranquilizing 
drugs  are  useful  as  a  supportive  measure  to  con- 
trol anger,  frustration  and  upheaval.  It  is  helpful 
to  a  patient's  security  if  he  can  remain  in  familiar 
surroundings.  Drugs  are  not  a  cure,  but  a  suppor- 
tive measure.  In  unfamiliar  surroundings  a 
patient  is  often  deserted  by  those  meaningful  to 
him  and  feels  surrounded  by  disinterested 
strangers. 

Needs  as  seen  by  the  elderly  patient  include : 

1.  Good  health — a  chance  for  a  variety  of  ex- 
periences 


2.  Place  to  live  ?>nd  enough  money  to  live 
comfortably 

3.  Recognition  by  others — a  chance  for  parHci- 
pation  with  othei^s. 

III.  Activities  of  Daily  Living 

In  the  very  elderly  and  incapacitated  patient  it 
is  extremely  difficult  sometimes  to  find  ways  of 
maintaining  hope  and  purpose  in  tlie  patient's 
life.  But  without  hope  and  purpose  one  only 
exists,  he  does  not  truly  live.  In  our  efforts  to  help 
such  patients  we  must  avoid  the  extremes  of  doing 
too  much  and  of  doing  too  little,  A  variety  of 
interests  and  projects  that  occupy  the  hands  or 
the  minds  can  be  offered j  but  the  nurse's  activities 
should  be  aimed  at  motivating  the  patient  toward 
appropriate  activities  of  daily  living  and  self-care. 

A.  Maintenance  of  Motor  Skills: 

Before  any  maintenance  regime  can  be  insti- 
gated, the  nurse  must  first  evaluate  the  patient's 
condition  and  identify  the  physical  limitations  if 
there  are  any.  The  extent  to  which  any  individu^il 
can  perform  day-to-day  actions  (ADL)  is  a  good 
indication  of  his  capacities.  This  should  include 
the  walking  and  non-walking  activities  such  as, 
being  able  to  sit  alone  in  bed,  roll  from  side  to 
side,  and  the  daily  routines  such  as  feeding  him- 
self, brushing  teeth,  combing  hair,  etc. 

If  this  evaluation  of  the  patient  is  to  be  of 
value,  it  must  occur  during  each  contact  with  the 
patient,  not  just  during  the  initial  nursing  care 
given.  The  nurse  must  prevent  further  physical 
limitations,  while  attempting  to  correct  those 
already  present.  Daily  observation  is  the  key  here. 
This  is  a  nursing  responsibility  to  be  sure  that  the 
auxiliary  personnel  know  what  they  are  doing  and 
what  factors  must  be  included  in  their  daily 
patient  observations. 

Protective  positions  to  help  keep  the  hed 
patient  in  good  alignment: 

Unless  medical  orders  specify  the  restriction  of 
motion  of  certain  body  areas,  bed  patients  can  be 
prevented  from  developing  physical  limitations 
by  a  variety  of  positions. 

The  protective  hack-lying  {supine)  position: 

In  the  back-lying  position,  the  two  areas  of  the 
body  that  need  particular  attention  are  the  feet 
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and  the  neck.  The  greatest  danger  to  the  feet 
occurs  when  they  are  not  hekl  in  the  dorsal  flexion 
position.  The  toes  drop  downward,  the  feet  are  in 
plantar  flexion.  If  this  occurs  for  extended  periods 
of  time,  the  complication  of  drop  foot  occurs. 


During  the  time  the  patient  is  in  bed,  pillows  are 
always  used  to  support  the  head.  Caution  should 
be  used  here  to  prevent  flexion  of  the  ci^rvical 
spine.  Both  thorax  and  neck  must  be  supported 
as  well. 


Suggested  Action 

— Provide  a  firm  supportive  mattress 

— Use  a  bed  board  if  necessary 

— Place  pillow  under  upper  shoulder,,  the  neck 
and  the  head  so  that  the  head  and  neck  are 
held  in  the  correct  position 

— Place  pillows  or  arm  supports  under  the  fore- 
arms so  that  the  upper  arms  are  alongside 
the  body  and  the  forearms  are  pronated 
slightly 

— Make  hand  rolls  or  use  small  towels  for  hands 
to  grasp.  If  paralyzed,  use  thumb  guides  to 
hold  the  thumbs  in  adducted  position 

— Place  sand  bags  along  the  hips  and  upper 
thighs 

— Place  small  soft  roll  on  sponge  rubber  under 
the  knee,  sufficient  to  fill  the  popliteal  space 
but  not  to  create  pressure,  and  not  to  exceed 
5  degree  flexion 

— Use  a  foot  block  or  make  an  improvised  firm 
foot  support  to  hold  the  feet  in  dorsal  flexion 

The  protective  side-lying  position: 

This  is  a  welcome  relief  from  prolonged  periods 
of  lying  on  the  back.  Turning  to  the  side  rests 
certain  muscle  groups  and  brings  others  into  use. 

Suggested  Action 

— ^Place  a  pillow  under  the  head  and  the  neck 
— Place  a  pillow  under  the  upper  arm 

— ^Provide  a  hand  roll  for  the  fingers  and 
thumbs 

— Use  one  or  two  pillows  as  needed  to  support 
the  leg  from  groin  to  the  foot 


Complications  to  he  Prevented 

— Exaggerated  curvatures  of  the  spine  and 

flexion  of  the  hips 
— Flexion  contractures  of  tlie  neck 


— Internal  rotation  of  the  shoulder  and  exten- 
sion of  the  elbows 


— Extension  of  the  fingers  and  abduction  of  the 
thumbs  (claw-hand  deformation) 

— External  rotation  of  the  femur 

— Hypertension  of  the  knees 


— Plantar  flexion 


Complications  to  he  Prevented 

— Lateral  flexion  of  the  neck 

— Inward  rotation  o:l:  the  arm  and  interference 

with  respiration 
— Extension  of  the  fingers  and  abduction  of  the 

thumbs 

— Internal  rotation  and  adduction  of  the  femur 


The  protective  face4ying  {supine)  position: 

Lying  on  the  abdomen,  face  down,  can  be 
a  valuable  and  relaxing  position  if  the  patient  is 
comfortable  in  this  position  and  enjoys  it.  The 
feet  are  the  only  area  of  real  concern.  Unless  sup- 
ported or  allowed  to  go  over  the  end  of  the 
mattress,  they  are  forced  into  plantar  flexion  and 
the  legs  rotate  inward  and  outward. 
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Suggested  Action 

— Move  patient  clown  in  bed  so  that  liis  feet  are 
over  tlie  mattress;  or  su])port  his  lower  le<rs 
on  a  pillow  just  hiph  enouf^li  to  keep  the  toes 
from  touching  the  bed 
—Place  sponge  rubber  pads  under  shoulders 
—Place  small  pillow  under  the  head 
— Place  a  small  pillow  or  some  other  suitable 
support  under  the  patient  between  the  end  of 
the  rib  cage  and  tlie  upper  abdomen  if  tliis 
facilitates  breathing  and  there  is  a  definite 
space  there 

Protective  cak^rcisef^  fo?'  tlw  hed  patient  : 

When  routine  activity  is  omitted  for  several 
days  or  longer,  it.  is  n^ore  difficult  for  the  muscles 
to  resume  their  former  task.  Therefore  efforts  to 
assist  patients  to  maintain  good  muscle  tone  must 
begin  with  the  first  day  of  confinement  to  bed. 
This  must  be  continued  on  a  regular  daily  basis. 
Maximum  range  of  motion  must  be  included: 


Head : 

Flexion 
Extension 
Hype  r-  ex  ten  si  on 

Feet: 

Dorsal  flexion 
Plantar  flexion 


7'runk : 

Hyper-extension 
Flexion 
Extension 

Legs : 

Outward  rotation 
Inward  rotation 

Arms : 

Flexion 

Extension 

Hyper-extension 

Adduction 

Abduction 

These  exercises  must  be  done  regularly  to  prevent 
the  formation  of  contractures. 

Getting  the  patient  out  of  bed : 

Remember  that  there  is  a  loss  of  back  strength 
in  your  older  patients.  Hand  strength  is  retained, 
so  let  the  patient  help  you  assist  him.  Give  your 
directions  clearly  and  slowly,  allowing  the  patient 
to  respond  to  one  direction  at  a  time.  See  that  his 
clothing  is  comfortable  yet  without  dangling  belts 
or  strings  that  will  catch  on  the  furniture.  The 
patient's  shoes  and  slippers  must  provide  the 
needed  support  without  being  heavy  or  cumber- 
some. 


Complication.^  to  he  Prevent^'d 
-Plantar  flexion 


-Forward  hunching  of  the  shoulders 
-Flexion  of  the  cervical  s])ine 
-Hyper-extension    of    (he    spine;  impaired 
respiration 


Sleep  patterns: 

Older  patients  usually  Hiange  their  sleeping 
habits.  They  must  avoid  fatigue  and  find  the  need 
for  more  frequent  rest  periods  diu'ing  the  day. 
They  are  easily  distracted  by  noise  or  bright 
lights,  and  they  sleep  intermittently  throughout 
the  night.  If  this  is  not  too  distressing  to  the 
patient,  don't  worry  about  it.  The  patient's  not 
sleeping  seems  to  distress  the  nurse  more  than  it 
does  the  patient. 

B.  Nutrition  and  Oral  Hygiene: 

Nutrition  is  more  than  diet.  Proper  nutrition 
includes  not  only  ingestion  of  adequate  and 
balanced  quantities  of  all  necessary  nutritive  ele- 
ments but  also  digestion  of  foods,  their  absorption, 
transport  to  the  tissues  and  utilization  by  the 
cells.  Impairment  of  cellular  nutrition  may  result 
from  any  one  or  more  of  several  factors : 

1.  inadequate  nutritional  supply  (such  as 
dietary  deficiencies,  digestive  failure,  oxygen 
lack  due  to  anemia) 

2.  inefficient  distribution  (circulatory  impair- 
ments) 

3.  ineffiective  utilization  of  food  elements 
(hypoinsulinism,  asphyxia,  enzyme  defi- 
ciencies) 

4.  accumulation  of  injurious  metabolic  debris 
(such  as  azotemia,  uric  acid  deposition) 

The  rate  of  metabolism  diminishes  in  man  with 
the  process  of  aging.  This  therefore  affects  nutri- 
tion in  several  ways.  There  must  be  a  reduction 
in  caloric  requirements  and  in  some  cases  eating 
habits  must  be  altered.  Habits  are  probably  one  of 
the  greatest  obstacles  in  the  path  toward  obtain- 
ing an  optimum  diet  by  the  majority  of  persons. 
Habits  of  eating  play  a  most  significant  role  in 
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nutritional  problems.  Habits  may  last  longer  than 
life  itself,  for  they  may  be  transmitted  from  one 
generation  to  the  next.  The  longer  habits  have 
been  indulged  in,  the  more  rigidly  they  become 
fixed. 

Water  \  The  total  intake  of  beverage  fluids 
should  be  such  that  the  24-liour  urinary  volume 
is  a  minimum  of  1500  ml.  In  hot  weather  this 
may  mean  fluid  intake  of  3  Liters  or  more,  but  in 
ordinary  cool  weather,  with  moderate  activity,  an 
intake  of  2  Liters  is  optimal.  In  the  older  person 
it  may  be  desirable  to  space  the  fluid  intake.  Small 
amounts  at  relatively  frequent  intervals  rather 
than  large  quantities  at  one  time.  Water  is  vital, 
not  only  for  urinary  excretion  but  to  avoid  con- 
stipation and  assist  the  weakened  digestive 
process. 

Calcium  \  With  advancing  age  it  becomes  more 
difficult  to  maintain  a  positive  calcium  balance. 
Loss  of  calcium  from  bone  leads  to  osteoporosis 
and  serious  fragility  responsibly  for  fractures, 
therefore  the  dietary  calcium  requirements  of 
older  persons  will  be  much  higher. 

Protein'.  The  elderly  are  prone  to  suffer  from 
protein  starvation  more  than  other  forms  of 
deficiency.  Insufficient  protein  is  a  significant 
factor  in  the  pathogenesis  of  tissue  wastage, 
anemia,  bone  atrophy  and  edem^^.  Mild  deficiencies 
may  be  manifested  primarily  by  a  sense  of 
habitual  fatigue.  Unfortunately,  the  majority  of 
older  persons  dislike  or  resent  the  prescription  of 
milk.  Milk  is  not  only  a  valuable  source  of  protein 
but  a  major  source  of  calcium.  Skim  milk  may  be 
preferable  to  whole  milk  is  one  wants  to  avoid  the 
increased  fat  intake.  Other  significant  sources  of 
protein  are  cheese  and  lean  meats.  The  require- 
ments of  the  older  person  are  similar  to  those  of 
a  younger  person,  1  Gram  of  protein  per  Kilo- 
gram of  body  weight  per  day. 

Care  of  the  Mouth  and  Teeth'.  General  good 
health  is  as  essential  as  cleanliness  for  maintain- 
ing a  healthy  mouth  and  teeth.  Frequent  cleansing 
of  the  mouth  and  the  teeth  aids  in  reducing  dental 
caries. 

Toothhrmhing :  It  has  been  shown  that  bacteria 
in  the  mouth  react  with  food  particles  to  form  an 
acid  which  predisposes  to  dental  caries.  Therefore, 
frequent  cleansing  of  the  teeth  and  mouth  is  a 
requisite  for  maintaining  a  healthy  mouth  and 


teeth.  After  using  the  toothbrush,  the  mouth 
should  be  rinsed  thoroughly  with  clear  water. 
Mouth  washes  may  be  used  but  never  in  lieu  of 
the  toothbrush.  The  toothbrush  must  be  small 
enough  to  reach  all  teeth.  If  food  is  wedged  be- 
tween the  teeth,  dental  floss  may  be  used,  provided 
care  is  taken  so  as  not  to  injure  the  gums. 

Dentures:  The  removable  type  are  removed  and 
cleaned  with  a  brush,  after  each  meal.  Denture 
brushes  are  helpful  but  not  necessary'  if  only  a 
regular  brush  is  available.  Some  dentists  recom- 
mend that  removable  dentures  remain  in  place 
except  for  cleaning.  If  the  patient  has  been  in- 
structed to  remove  his  dentures  while  sleeping,  a 
disposable  denture  cup  is  convenient  and  easy  to 
use.  Keeping  dentures  out  for  long  periods 
permits  the  giun  lines  to  change,  thus  affecting 
the  fit  of  the  dentures. 

C.  Bathing  and  Skin  Care : 

The  skin  of  older  patients  is  thin,  delicate  and 
very  sensitive  to  trauma  and  pressure.  The  loss  of 
subcutaneous  fat  leads  to  wrinkling  and  sagging, 
sweat  glands  atrophy  and  the  general  excretory 
function  of  the  skin  is  decreased. 

Bath:  Daily  bathing  is  unnecessary,  in  fact, 
may  be  harmful  if  too  frequent.  For  the  in- 
continent, a  tub  bath  or  thorough  cleaning  of  the 
anterior  and  posterior  pelvic  region  is  sufficient. 
Use  a  mild  soap  and  be  sure  that  the  skin  is  rinsed 
free  of  soap  after  cleansing.  Avoid  alcohol  rubs 
or  the  use  of  any  scented  lotion  or  cream  that  may 
contain  alcohol.  Bathing  should  be  followed  by 
the  application  of  lanolin  or  emollient  creams 
which  are  gently  massaged  into  the  skin. 
Particular  attention  should  be  given  to  bony 
prominences  and  weight  bearing  areas.  Powders 
may  be  used  but  sparingly.  Avoid  application  in 
the  body  creases,  to  prevent  caking  or  irritation. 

Care  of  the  Nails :  Both  toe  and  finger  nail  care 
is  extremely  important.  Because  of  limitation  in 
peripheral  circulation,  the  nails  become  hard  and 
,  thick.  Before  any  specific  care  is  given,  the  feet 
and  the  finger  nails  must  be  soaked  in  a  mild  soap 
solution  to  soften  and  make  cutting  of  the  nails 
and  care  of  the  cuticle  easier.  Nails  should  be  cut 
straight  across  and  the  sharp  edges  smoothed  with 
an  emery  board  or  nail  file. 

Care  of  the  Hair:  The  hair  becomes  thin,  dry 
and  lifeless  because  of  the  diminished  blood 
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supply  to  the  sculp.  Diiily  injiRsn^!:!*  to  the  sculp 
followed  hy  hnishin^r  with  w  soft  bristled  hnish 
will  help  to  niuintaiii  the  body  uiid  texture  of  the 
liair.  Lanolin  cream  in  small  anionnts,  alon<r  with 
oil  treatments  precedin<r  sh:iin])oo  may  also  be 
given.  Frequent  shampoos  are  to  be  avoided  be- 
cause of  the  already  deci-eased  supply  of  natural 
oils,  Attentioii  .should  be  (jiven  to  the  type  of 
shampoo  selected.  Avoid  the  u.se  of  harsh  .soaps  or 
shampoos  which  contain  even  a  mininnnn  amount 
of  alcohol.  The  hair  style  should  he  desi<rned  to 
suit  the  desires  of  the  patient.  A  simple  style  can 
be  both  comfortable  and  attractive.  The  di.stribu- 
tion  and  (piality.of  hair  chau^^es  with  ajre.  The 
axillary  and  pubic  areas  become  fine  and  scanty 
while  the  eyebrows  become  coarse  and  bristley. 
Hair  on  the  face,  particularly  chin  and  upper  lip 
area  can  can.se  distress.  Sluivin^i:  the  area  or  usin<j 
a  pumice  followed  by  the  application  of  a  cream 
will  prevent  dryinfj.  Plucking  hair  from  the  chin 
may  be  necessary.  Do  not  pluck  hair  fi'om  a  mole 
or  other  growth;  just  cut  close  to  the  skin  surface 
as  necessary. 

D.  Bladder  and  Bowel  Control : 

Patients  tend  to  worry  about  bowel  function, 
tending  to  forget  that  with  less  food  intake 
(which  is  common  in  elderly  patients)  and 
lessened  activity  there  is  less  bowel  fuuction. 
Regularity  of  going  to  the  toilet  is  a  helpful 
stimulus.  Mild  cathartics  are  useful.  Lack  of  atten- 
tion to  signals  leads  to  constipation.  Attention 
to  diet  is  necessary. 

Frequent  micturition — night  frequency — is  an 
early  sign  of  kidney  function  impairment.  Reten- 
tion of  urine  and  mild  infection  may  be  due  to 
decreased  muscle  tone  of  the  bladder.  Observe  for 
distention.  Most  elderly  females  complain  of  a 
troublesome  discharge  and  may  have  a  mild  in- 
fection. A  mild  douche  may  be  ordered. 

The  condition  of  incontinence  causes  embarrass- 
ment and  discomfort  to  the  conscious  patient  and 
leads  to  skin  irritation  and  decubiti  ulcers.  The 
causes  are:  disorders  of  the  central  nervous  sys- 
tem pathways,  loss  of  conscious  control  of  bladder 
and  bowel,  spinal  cotd  damage,  loss  of  bladder 
and  bowel  reflex  action,  actual  tissue  damage  of 
bowel  and  bladder — sphincters  or  supportive 
tissue.  Control  is  based  upon  normal  voluntary 
and  involuntary  muscular  action  coordinated  by 
normal  urethra-bladder  reflex. 


Hetween  voiding  (he  bludder  outlet  is  elevated 
by  contracture  of  the  levator  ani  nmscle  in  the 
perinenm  and  the  mu.scuhir  walls  of  the  bladder 
reliix.  As  the  bladder  Hlls  with  urine  (he  involun- 
tary nerve  endings  at  the  trigone  are  stimulated 
by  the  weight  of  the  urine  and  increased  nmscle 
tone  of  the  bladder.  The  internal  sphincter  rehi.xes 
relea.sing  urine  into  the  posterior  uretlirn.  Stimu- 
lated by  this,  the  bladder  muscles  contract  pre- 
paratory to  emptying  the  bladder.  As  involuntary 
stinndiis  occurs  some  charges  overflow  to  (he 
pudenal  nerve  (voluntary  nerve  from  the  sacro- 
spinal cord).  This  allows  (he  central  nervous 
system  to  send  appropriate  stimuli  to  (he  levator 
ani  nmscle  which  causes  the  nmscle  either  (o 
quickly  and  forcefully  pull  the  outlet  higher  to 
prevent  overflow  or  lower  to  allow  outflow-.  If 
this  mechanism  is  disturbed,  incontinence  results. 

Frequently  indwelling  catheters  are  used  to 
correct  incontinence.  There  are  some  disad- 
vantages of  the  catheters:  (1)  possibility  of  in- 
fection, (2)  loss  of  bladder  muscle  power.  The 
cadieter  should  be  clamped  and  opened  at  in- 
tervals of  2-4  hours,  (3)  stones  may  form  due  to 
irritation  of  a  foreign  body. 

Toilet  training  of  the  incontinent  adult  may  be 
helpful.  Observe  the  patient's  normal  voiding 
pattern  and  adjust  accordingly.  Watch  for  fre- 
quent small  amounts  of  voiding.  This  usually 
indicates  that  the  muscles  are  not  contracting 
strongly  enough  to  empty  the  bladder  completely 
and  the  patient  is  voiding  overflow.  This  may  be 
due  to  pressure  of  a  distended  bowel.  This  can  be 
relieved  by  a  flatus  tube  or  enema. 

External  drainage  for  male  patients  should  be 
available.  Old  age  may  cause  relaxation  of 
muscles  and  .consequent  incontinence.  Most  elderly 
males  have  hypertrophy  of  the  prostate,  making 
urination  difficult.  Practice  in  exercise  of  muscular 
control  can  tend  to  correct  the  relazation  of  the 
muscles,  this  is  taught — contract  abdominal, 
gluteal  and  perineal  muscles  while  breathing 
normally. 

E.  Visual  Care: 

Adaptation  is  decreased  and  the  visual  field 
narrows,  speed  of  focus  is  decreased.  There  is  a 
great  need  for  better  lighting,  light  stairs,  hall- 
ways, night  lights  at  the  bedside  and  in  the  bath- 
room areas.  There  is  a  need  for  special  care  at 
dusk. 
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Accumulation  of  Bocrclions  due  to  lo\vi»r  lid 
droop,  with  a  decivnse  in  conjunctival  secretions 
wliidi  is  followed  by  irritation  and  tearing  occurs. 
These  secret iruis  should  he  washed  from  the  inner 
to  the  outer  cantlnis.  Take  care  not  to  pmss  ui)()n 
the  eye  ball.  Most  persons  over  the  a<i^e  of  (10  wear 
glasses  at  lenst  for  readin<j:.  Care  of  <j:lasses  is  a 
nuijor  i)rol)lem  in  nursinfx  homes.  Glasses  should 
be  clean  and  available  at  all  times.  If  they  are 
lost,  confusion  and  the  inability  to  cooperate  nu\y 
result. 

F.  Auditory: 

There  is  an  increasing  incidence  of  deafness 
within  the  sound  range  of  the  Innuan  voice  after 
the  age  of  75  (2  men  out  of  10  and  1  wonuni  out 
of  10  have  noticeable  deafness). 

The  nurse  should  check  to  determine  if  she  is 
being  accurately  understood.  Many  patients  are 
unaware  of  this  disability  or  ai^e  unwilling  to 
admit  it»  Don't  rely  upon  the  presence  of  a  hear- 
ing aid,  it  may  not  be  turned  on.  Any  2ioise  or 
voice  not  clearly  understood  is  annoying  to  a  deaf 
pei'son.  Speak  clearly  and  slowly  in  view  of  the 
patient  (for  lip  reading) ► 

G.  Body  Perception : 

Some  loss  of  pain  sensitivity  is  pi-esent  after  the 
age  of  50.  This  may  be  dangerous  as  the  patient 
may  fail  to  report  injuries  that  he  may  have 
suifei'ed.  Tliere  is  also  a  loss  of  the  sense  of  move- 
ment of  body  parts,  loss  of  the  sense  of  balance 
(due  to  inner  ear  changes).  Frequent  falls  occur 
due  to  a' lack  of  balance.  There  is  a  need  for  stair 
and  hallway  railing,  tub  and  bathroom  grips, 
caues  and  supports.  These  self-help  devices  will 
aid  the  patient's  self-respect. 

H.  Anatomical  and  Physiological  Changes : 

Slower  cell  division,  healing  is  slowed,  defenses 
respond  to  infection  more  slowly  and  less  effec- 
tively, loss  of  elasticity  of  connective  tissue,  de- 
creased speed  of  response  and  decreased  strength 
with  increased  rigidity  of  body  structure  such  as 
the  rib  cage  occur.  There  is  a  lessened  chest  ex- 
pansion which  leads  to  lung  congestion.  This 
condition  causes  problems  following  anesthesia  or 
during  conditions  such  as  pneumonia. 

The  bone  is  rarefied,  causing  easy  fractures. 
Fatty  infiltration  of  cells  and  loss  of  elasticity  of 
blood  cells  cause  poor  circulation  which  results  in 


])()or  adjustment  to  ])rolonged  chan<j:cs  in  position: 
such  a.s  lowerinirof  the  head  or  prolonging  stand- 
ing. The  blood  collects  in  the  lower  extremities 
and  it  causes  dizziness,  fainting  and  falling,  A 
lack  of  essential  nutrients  in  the  blood  is  quii^kly 
felt.  These  people  do  not  tolerate  a  lack  of  food 
easily.  Any  snuiU  change  in  the  blood  |)ressuiv  is 
nu)re  signilicant  for  the  older  age  group.  There  is 
gradual  degeneration  and  atrophy  of  the  nervous 
system  in  old  age,  with  impaired  sensation.  The 
gag  reflcN  is  less  acute,  causing  the  i)atieut  to  be 
nu)re  i)rone  to  aspiration. 

Diminished  chest  expansion  nndvcs  it  imperative 
that  oxygen  content  he  nor  null  in  tiie  available 
air  supply,  fresh  air  is  necessary  hut  one  unist 
avoid  drafv.;.  Arthritis  and  librositis  are  aggra- 
vated by  cinlls,  drafts,  dampness  and  changes  in 
baremetric  readings.  A  decrease  in  adipose  tissue 
and  circulation  to  the  snuill  outer  arteries  makes 
it  diflicult  to  withstand  chills.  There  is  lowered 
skin  temperature  due  to  the  lessened  circulation, 
nothing  should  be  adapted  to  the  needs  of  the 
])atient.  The  wearing  of  their  own  clothes  should 
he  encouraged. 

I.  Reaction  to  Drugs: 

As  a  rule  the  elderly  patients  require  smaller 
dosages  of  sedatives  and  larger  dosages  of  stimu- 
lants. The  intramuscular  drugs  are  slower  to  react 
due  to  the  slowed  circulation.  Cumulative  effects 
of  the  drug  may  occur  due  to  kidney  and  liver 
function  impairment,  which  slows  excretion  of  the 
drug  from  the  body,  especially  digitalis  (causing 
heart  block),  bromides,  and  barbiturates. 

There  are  many  satisfactions  iu  store  for  the 
nurse  who  chooses  geriatric  nursing.  All  the 
principles  involved  in  nursing  care  of  the  acutely 
and  chronically  ill  may  be  needed  at  various  times. 
She  will  need  to  learn  well  the  philosophy  and 
psychology  of  caring  for  the  chronically  ill  and 
aged.  She  will  need  experience  in  a  wide  variety  of 
nursing  skills  and  will  find  there  is  much  for  her 
to  learn  as  she  works  in  this  particular  field  of 
nursing.  Many  of  the  points  mentioned  under  re- 
habilitation and  recreation  will  become  more 
meaningful  and  useful  when  applied  to  patients 
living  in  "homes."  They  will  need  attention  to 
clothing,  meals,  recreation,  and  companionship 
there  as  they  would  in  their  ovna  homes.  Arrange- 
ments shoidd  be  made  to  assure  them  some  privacy 
and  a  homelike  atmosphere.  Some  effort  and 
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inuif^i nation  nniy  he  necossarv  in  i)rovi(lin^r  a 
specific  place  for  each  individual  to  call  his  own, 
and  into  which  othei*s  may  not  treRi)}iss  nnless 
asked.  A  corner  of  a  ward  uvAy  be  all  the  i)atient 
has  hut  everyone  should  respect  his  ri^ht  to  call 
it  his  donniin  and  allow  him  to  keep  there  the  few 
j)ersonal  helonpinfjfs  he  nniy  treas\ire. 

THE  PATIENT  WITH  MENTAL  ILLNESS 

No  illness  afflicts  the  whole  person  more  than 
mental  illness.  When  a  person  is  unnhle  to  cope 
with  the  demands  of  his  internal  desires,  the 
realities  of  daily  living,  and  the  dictates  of  his 
conscience,  conflict  develops  and  a  mental  illness 
may  result.  Hereditary  factors  are  responsible 
for  some  kinds  of  mental  illness.  In  most  cases, 
however,  factors  within  the  environment  ca\ise 
mental  illness.  It  is  most  prevalent  in  highly 
industrialized  nations.  There  are  more  people  in 
hospitals  with  mental  illness  at  any  one  time,  than 
with  all  other  diseases  combined.  Many  children 
in  the  United  States  are  mentally  ill  and  only  a 
very  small  percentage  of  these  are  receiving  any 
kind  of  psychiatric  treatment.  Overwork,  fatigue, 
death  of  a  loved  one,  financial  difficulties,  home 
problems,  dissatisfaction  with  work,  and  a  sudden 
change  of  living  habits,  or  some  romantic  diffi- 
culty may  precipitate  a  mental  illness. 

Neurosis  and  psychosis  are  the  two  major  cate- 
gories of  mental  illness.  A  neurotic  reaction  is  a 
mental  illness  in  which  thinking  and  judgment 
are  impaired  to  the  degree  that  the  individual 
tries  to  resolve  the  conflict  in  a  manner  that 
handicaps  his  effectiveness  as  a  normal  function- 
ing person;  loss  of  contact  with  reality  is  minimal 
in  a  neurotic  reaction.  There  are  the  following 
types  of  neurotic  reactions: 

— Anxiety  reaction:  anxiety  is  the  prominent 
feature 

— Phobic  reaction :  pathological  fear  exists 
— Conversion  reaction:  an  unconscious  conflict 
is  disguised 

— ^Dissociative  reaction:  certain  functions  or 
parts  of  the  personality  are  detached 

— Obsessive-compulsive  reaction :  ideas  and  acts 
recur  despite  their  irrationality 

— ^Depressive  reaction:  severe  depression  exists. 

A  psychotic  reaction  is  a  mental  disturbance  in 
which  there  is  loss  of  contact  with,  or  serious 


(li.stortion  of,  reality.  Organic  i)sychoRes  result 
fnnn  imi)aired  cerebnil  fimction.  >Vrteriosclerosis, 
senility,  alcoholism,  and  nenrospyhilis  are  com- 
\\\o\\  (*a\ises  of  organic  brain  syndrome;  infections, 
toxin.s,  and  head  traunni  may  ca\ise  organic 
l)sychoses.  F\inctional  i)sychoses  are  psycho- 
genic ill  origin  ;  that  is,  there  is  no  defined  physical 
ca\ise,  and  no  apparent  stnict\iral  changes  in  the 
brain  e.\ist.  Schizophrenic  reaction  includes  a 
grou])  of  reactions  characterized  by  apathetic, 
sill}^  or  uiiexj)ected  emotional  resi)oiises,  Afanj' 
tyi)es  and  variations  of  thinking  defeats  occur. 
Delusions  and  hallucinations  may  be  apparent. 
Paranoia  ;ind  paranoid  reaction  are  syndromes 
characterized  by  overuse  of  the  mechanisin  of 
l)rojection.  A  complex  system  of  delusions  exists. 
Affective  reactions  are  disorders  in  which  there  is 
a  disturbance  in  mood  (affect).  For  example,  the 
person  may  be  depressed  or  elated  (manic). 
Changes  in  mood  occur  without  apparent  cause 
and  vary  in  degree  and  duration  from  what  is 
considered  normal. 

Emotional  factors  are  presumed  to  cause  such 
conditions  as  peptic  ulcer,  essential  hypertension, 
bronchial  asthma,  and  ulcerative  colitis.  These  ill- 
nesses are  called  psychosomatic  disorders  or 
psycho-physiological  reactions. 

Personality  disorders  are  characterized  by  de- 
fective behavior  patterns.  For  example,  the 
paranoid  personality  is  undully  sensitive  and 
suspicious.  The  person  with  an  emotionally  un- 
stable personality  is  immature  and  becomes  very 
excited  and  ineffective  under  minimal  stress.  In- 
dividuals with  socio-pathic  personalities  exhibit 
antisocial  or  asocial  behavior.  In  most  of  the  per- 
sonality disorders,  anxiet}^  is  minimal;  however, 
the  behavior  patterns  tend  to  be  chronic. 

Anxiety  is  a  state  of  tension  which  tries  to 
warn  a  person  of  impending  danger.  Anxiety  is 
very  important  in  the  dynamics  of  normal  and 
abnormal  behavior.  It  may  be  the  driving  force 
behind  the  successful  businessman.  Anxiety  may- 
cause  unreasonable  emotional  trauma,  render  the 
individual  ineffective,  and  reduce  him  to  a  de- 
pendent state. 

Anxiety  has  both  psychic  and  somatic  com- 
ponents. The  anxious  person  perceives  discomfort 
and  feels  apprehension.  The  anxious  person  may 
have  sweating  or  fluslving,  rapid  respiration, 
tachycardia,  palpation,  anorexia,  nausea,  vomit- 
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in^,  n'anii)S,  dijirrhou,  as  well  as  nr^^oncy  and 
fre(|\iency. 

To  doul  with  a!ixi(»ty  the  iwi-son  enlists  certniii 
defenses.  Sup/fr/'ssion  is  eonseious  purposeful  for- 
get tin/r.  Rejivesxuw  is  ])urposeful  hut  unoonseious 
for^ettin^r.  h^egreHsion  is  retunun«rt()  w  more  satis- 
factory emotional  level.  Rafioiyilhalion  is  as(M'ih- 
inp  ueeeptnhle  motives  to  thou^rhts  or  hehavior 
that  has  other  motives.  Projection  is  attrihu(in<j: 
one's  own  thou<i:hts  or  actions  to  another  person 
or  object.  Infrojcction  is  turning  of  unacceptable 
tendencMCS  a<i;ainst  one's  self.  Covipemnfion  is 
attempt in<i:  to  overcome  feelin^j^s  of  inferiority. 
Reaction  foi^nuftion  is  manifesting  a  very  un- 
acceptable or  dangerous  impulse  in  the  exact 
opposite  direction.  Sivhlinvition  is  diverting  in- 
stinctual drives  into  socially  acce])table  behavior. 
Denial  is  conscious  negating  fact,  or  reality. 
I dentif cation  is  ado])tin^  pei^sonality  character- 
istics of  another,  especially  one  who  is  admired. 
Isolation  is  separating:  unacceptable  conscious  ini- 
pnlses  from  the  rest  of  mental  content  and  thus 
rendering  them  harmless. 

A  physician,  hopefully,  a  psychiatrist,  diaf^- 
noses  a  mental  illness  following  a  complete 
medical  and  psychiatric  examination.  A  team  of 
people — psychiatrist,  psychologist,  social  worker, 
occupational  therapist,  recreational  thefapist, 
nurse,  and  clergy — help  the  patient  with  a  mental 
illness  recover. 

Specific  attitude  therapy  may  be  prescribed  by 
the  psychiatrist,  ^^^len  the  staff  takes  the  initia- 
tive and  approaches  the  patient,  this  is  an  attitude 
of  active  friendliness.  The  patient  must  take  the 
initiative  when  relating  to  the  staff  in  passive 
friendliness.  A  matter-of-fact  attitude  is  a  neutral 
approach  to  the  patient.  Kind  firmness  is  a  posi- 
tive, coaxing  manner  with  the  patient.  Work 
therapy  may  be  prescribed  for  the  patient;  a 
menial  monotonous  task  m.ay  satisfy  the  need  for 
punishment  in  a  depressed  person.  Planned  recrea- 
tion is  therapeutic;  pliiying  volleyball  allows  a 
patient  to  express  hostility  within  a  group  setting 
in  a  socially  acceptable  manner. 

The  nurse  is  a  key  member  of  the  therapeutic 
team.  Observation  and  communication  are  two 
very  important  nursing  (therapeutic)  measures. 
Observation  is  purposeful,  planned,  and  objective. 
The  nurse  observes  the  patient's  general  behavior 
— ^liis  appeJirance,  speech,  actions  and  attitudes. 


She  notes  his  eniolions  (mood)- -is  the  i)atient 
anxiou.s,  agitated,  elated,  or  (U'presse<n  She  is 
nlei't  to  the  i)atienfs  thotight  content.  .Vn  illation 
is  a  misinterpretation  of  a  real,  external  sen.sory 
exi)erience.  A  (felu.^ion  is  a  false  belief  that  is 
maintained  again.st  logical  argument  and  de.sj^ite 
objective  contradictory  evidence;  for  example,  a 
])atient  has  delusions  of  grandeur  when  he  imag- 
ines that  he  is  the  Seci-etnry  General  of  the  United 
Nations  and  that  he  is  guiding  quarreling,  dis- 
puting nations  to  world  peace.  A  Iwlhici tuition  is 
a  false  sensory  j^erception  in  the  ubsence  of  an 
actual  external  stimulus.  Observations  indicative 
of  the  i)atient's  insight,  intelligence,  orient ut ion, 
and  memory  ai-e  important. 

Connnunication  with  the  mentally  ill  patient  is 
therniiy.  To  be  theraj^eutic,  the  nurse  accepts  the 
l)atient  as  he  is.  She  relates  M*ith  the  patient  in  u 
consistent  manner  and  at  his  level  of  understand- 
ing. Communication  that  increases  anxiety, 
fosters  an  intimate  nurse-patient  friendship,  and 
is  judgmental  for  the  patient  is  untherapeutic. 

In  addition  to  observation  and  communication, 
the  nurse  helps  the  patient  meet  bis  basic  physical 
needs  for  life  and  health.  She  sees  that  his  nutri- 
tion is  adequate.  The  patient  needs  exercise, 
recreation,  rest,  and  sleep.  The  nurse  institutes 
necessary  safety  measures  to  protect  the  patient 
from  himself,  to  protect  other  patients  and  to 
protect  herself.  Special  supervision  might  be 
needed  for  the  aggressive  patient  or  for  the 
suicidal  patient. 

Treatment  for  the  patient  with  mental  illness 
may  include  establishing  a  therapeutic  environ- 
ment, psychotherapy,  certain  somatic  techniques, 
and  medications.  Psychotherapy  refers  to  regu- 
larly scheduled  interviews  between  the  patient  ai  d 
the  therapist.  This  may  be  done  on  an  inpatient 
or  outpatient  basis.  Talking  with  the  therapist 
may  help  the  patient.  For  example,  the  therapist 
may  help  the  patient  understand  his  feelings  and 
behavior  patterns.  He  may  reassure  the  mother 
that  hostile  feelings  toward  her  three  young 
children  are  not  so  abnormaL  He  may  listen  while 
the  patient  ventilates.  This  talking-it-out  therapy 
is  called  catharsis.  In  some  cases,  the  therapist 
may  suggest  that  the  patient  modify  his  environ- 
ment— for  example,  that  the  husband  and  wife 
send  the  children  to  the  grandparents  for  a  month 
and  plan  a  vacation  together.  In  psychoanalysfs 
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the  thempist  and  patient  strive  to  uncover  uncon- 
scious conflicts  and  deal  with  them  in  such  a  way 
that  the  patient  plains  insi^^ht  into  his  illness  and 
recovers.  In  ^roup  therapy  one  therapist  and 
several  patients  talk  together,  flroup  therapy  is 
often  used  in  conjunction  with  individual  therapy. 
In  recent  years,  many  new  kinds  of  encounter  and 
sensitivity  ^j^roup  sessions  have  been  tried. 

Certain  somatic  techniques  are  used,  to  a  lesser 
extent  today  than  in  former  times,  to  treat  an 
individual  with  a  mental  illness.  Electroshock 
therapy  (EST),  sometimes  referred  to  as  electro- 
convulsive therapy  (ECT),  is  useful  in  relievin^r 
symptoms  of  depre.ssion.  An  electric  current  is 
pa.ssed  thro\ip:h  electrodes  applied  to  both 
temporal  areas,  producing  a  grand  mal  seizure. 
Following  8  to  20  treatments,  symptoms  improve. 
The  patient  is  up  in  30  minutes.  Narcoanalysis 
with  intravenous  injections  of  amobarbital 
(Sodium  Amytal)  or  thiopental  (Sodium  Pento- 
thal)  makes  some  patients  more  accessible  to 
therapy.  Hydrotherapy  using  a  cold  wet  sheet 
pack,  a  prolonged  continuous  bath,  or  a  pool  is 
used  in  some  institutions  to  manage  patients. 
Insulin  coma  therapy  has  been  used  successfully 
and  produces  remissions  of  symptoms  in  many 
cases  of  withdrawal.  Regular  insulin  is  injected, 
and  following  25  or  more  comas  improvement  is 
seen.  A  skilled  team  of  doctors,  nurses,  and  attend- 
ants is  necessary  to  give  safe  insulin  therapy. 
Psychosurgery  may  be  performed  to  relieve  symp- 
toms when  other  techniques  fail.  The  association 
fibers  between  the  frontal  lobes  and  the  thalamus 
are  sectioned,  presumably  detaching  the  emotional 
component  from  the  psyche. 

Medications  are  being  used  with  increasing  fre- 
quency to  treat  mental  illness.  Such  barbiturates 
as  phenobarbital  and  pentobarbital  (Nembutal) 
are  useful  sendative  and  hypnotic  drugs.  Chloral 
hydrate  and  paraldehyde  help  delirium.  The 
*'tranquilizing"  or  ataraxic  drugs  reduce  psychic 
tension  without  a  corresponding  sedative  or 
hypnotic  effect.  The  patient  thus  remains  acces- 
sible to  psychotherapy.  Serious  toxicity  problems 
accompany  prolonged  use  of  many  of  these  drugs. 
Some  of  the  major  tranquilizing  drugs  in  use 
today  include : 

— Chlorpromazine  (Thorazine) 

— Procloperazine  (Compazine)  ^ 

— Promazine  (Sparine) 


—Perphenazine  (Trilafon) 

— Tliiopropazate  (Dartal) 

— Prometliuzine  (Phenergan) 

— Reserpine  (Serpasil) 

— Meprobamate  (Miltown,  F^quanil) 

— Mephenesin  (Tolserol) 

— Azacyclonol  (Frenquel) 

— Hydroxyzine  (Atarax) 

— Phenagycodoi  (Ultran) 

A  wide  variety  of  stimulant  and  antidepressant 
drugs  are  being  used  to  combat  mental  depression. 
The  effectiveness  of  these  drugs  varies  greatly 
from  patient  to  patient.  Amphetamine  (Benze- 
drine), dextro-am_phetamine  (Dexedrine),  and 
methamphetamir.e  (Desoxyu)  are  used  with 
patients  with  mild  to  severe  depression.  Imi- 
pramine  (Tofranil),  isocarboxazide  (Marplan), 
nialamide  (Niamid),and  phenelzine  (Nardil)  are 
used  in  depressive  reactions.  When  used  dis- 
criminately  drugs  are  of  great  value  in  adjunctive 
management  of  many  psychogenic  disorders. 
Medications  should  augment,  never  replace,  a  total 
program  of  psychotherapy. 

THE  DYING  PATIENT 

All  people  die.  Death  is  a  significant  phenom- 
enon in  the  growth  and  development  process. 
Death  is  the  cessation  of  life.  Although  the  life- 
span increases,  the  force  of  mortality  remains. 
The  LPN  charge  nurse  working  with  long-term 
care  patients  encounters  the  dying  patient  and 
death  frequently.  She  must  help  her  staff  cope 
with  this  difficulty  in  a  supportive,  positive  way. 
Nursing  includes  helping  a  person  die  in  a  digni- 
fied and  meaningful  manner. 

Death  may  be  sudden.  In  most  cases,  however,  a 
variety  of  changes  in  body  structure  and  func- 
tions are  associated  with  the  process  of  dying.  The 
skin  becomes  pale  or  mottled.  The  hands,  ears, 
and  nose  may  be  cold.  The  person  may  prespire 
profusely.  The  body  may  lose  muscle  tone;  the 
jaw  may  sag  and  the  cheeks  may  become  flaccid. 
The  person  may  breathe  through  his  mouth. 
Respirations  may  be  rapid  and  shallow  or  ab- 
normally slow.  Breathing  may  be  noisy  and 
rattling.  There  seems  to  be  an  accumulation  of 
mucus  in  the  respiratory  tract.  There  may  be  a 
general  slowing  of  circulation.  The  person  may 
be  unable  to  swallow;  he  may  be  involuntary  of 
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stool  and  incontinent  of  nrine.  The  person  may 
lose  his  ability  to  speak.  Hearing  nsnally  remains 
intact.  The  eyes  may  look  sunken,  the  lids  half- 
closed,  and  the  eyeballs  rolled  up.  The  i)erson  may 
show  evidence  of  anxiety,  distress,  and  restless- 
ness; lie  may  moan. 

Death  is  a  sipiificant  factor  that  conditions  the 
thoughts,  feeling,  and  actions^  of  all  individuals 
living  in  the  twentletli  century,  A  great  variety  of 
attitudes  about  deatli  exist. 

— Death  is  mysterious  and  caused  by  evil  spirits 

and  demons. 
— Life  is  a  tedious  preparation  for  the  glorious 

hereafter. 

— Death  is  the  end  of  the  good  life  on  earth. 
— Death  offers  the  possibility  of  salvation  or 
new  birth. 

— Rituals  enhance  the  meaning  of  death. 
— Learning  "how  to  die"  is  important. 
— Dying  is  an  intensely  romantic  experience. 
— Death  is  the  inability  of  the  biological  orga- 
nism to  live. 

A  person  develops  a  concept  of  death.  The 
young  child  denies  death  as  a  natural  and  final 
process.  To  him,  death  is  like  sleep.  You  are  dead, 
then  you  are  alive  again.  Death  is  similar  to  a 
journey.  You  are  gone  and  then  you  come  back 
again.  Consequently,  young  children  may  seem  to 
be  rather  callous  toward  death.  They  may  express 
immediate  sorrow  but  soon  forget  about  it.  The 
older  child  accepts  the  idea  that  a  particular 
person  has  died.  He  does  not  accept  death  as 
something  that  eventually  happens  to  everyone — 
particularly  to  him.  By  the  age  of  nine  or  ten 
most  children  recognize  death  as  inevitable  for  all 
persons  and  as  something  that  can  come  to  them. 
Most  children  accept  biological  death. 

Intense  feelings  are  often  associated  with  "dy- 
ing" for  the  teen-ager.  Popular  songs  and  expres- 
sions depict  dying  as  the  utmost  in  romantic 
self-sacrifice.  The  adolescent,  however,  begins  to 
think  about  death  in  religious  and  philosophical 
terms;  he  ponders  an  afterlife.  Death  is  somewhat 
of  a  mystery  to  the  adolescent.  The  young  adult 
affirms  life !  Death  is  an  unpleasant  fact  that  may 
end  everything.  In  times  of  disaster  or  war,  death 
may  be  a  factual  reality  for  the  young  adult ;  he 
often  views  death  with  a  sense  of  hostility.  The 
increasing  incidence  of  illness  nuikes  the  middle- 


aged  adult  more  aware  of  death.  ITis  thoughts 
about  death  are  in  part  responsible  for  feelings  of 
dei)ression  tliat  clutracterize  this  develoi)niental 
stage.  The  middle-aged  adult  often  views  death 
with  a  sense  of  futility.  Tlie  older  person  recog- 
nizes the  nearness  of  death.  His  attitudes  toward 
death  j^arallel  liis  attitudes  toward  life.  The  older 
l)erson  who  remains  fiUure-oriented  seems  best 
eqnii)ped  to  die.  Tlie  older  i)erson  often  shares 
his  feelings  and  roncerns  about  death  with  the 
clergy.  Death  remains  an  ever  i)resent  i)ossil)ility 
for  the  healthy  as  well  as  the  long-term  ill  i)erson 
in  this  twentieth-century  war-torn,  nuclear  age. 

A  PSYCHOLOGY  OF  GRIEF  REACTIONS' 

Infrodnction 

Littio  Johnny's  pet  dog.  Rags,  was  hit  by  a  car 
three  days  ago  and  was  "put  to  sleep"  by  the 
veterinarian.  For  the  last  two  nights  Johnny  has 
cried  liimself  to  sleep  with  Mom  or  Dad  sitting  by. 

In  every  instance  of  grief  reaction  deep  emo- 
tional feelings  dominate.  These  grieving  emotions 
are  caused  by  the  experience  of  loss.  It  may  be 
the  loss  of  a  loved  pet,  a  parent,  or  a  series  of 
losses. 

For  Johnny,  the  natural  expression  of  loss  and 
"licking  of  the  wounds"  has  begun  and  will  be 
worked  out.  For  another  person  the  working 
through  of  the  pain  may  be  delayed,  blocked  or 
distorted.  These  varied  reactions  produce  different 
appearances  for  the  same  experience  of  loss.  We 
want  to  explore  these  very  evident  grief  reactions 
and  also  some  mild,  everyday  grief  reactions. 

Four  facts  are  important  in  the  psychology  of 
grief.  First,  grieving  is  a  natural  life  experience. 
Next,  the  characteristics  and  stages  of  grief  reac- 
tions can  be  identified.  Third,  some  kinds  of  grief 
reactions  call  for  special  attention.  Finally,  this 
emotional  process  can  be  helped  by  an  alert,  com- 
munity and  prepared  congregation. 

Natvral  Origin-fi  of  the  Grief  Rea<ition 

Grief  is  a  deep  and  moving  sense  of  loss.  Grief 
reaction  is  a  person's  response  to  the  loss.  The  type 
of  grief  reaction  varies  according  to  the  personal- 
ity of  the  person,  the  kind  of  loss,  and  the  en- 

^  By  Donald  AV.  Manthei.  presented  to  the  AduH  Fonun 
at  Second  Church,  Xewton.  Massachusetts,  Noveniher  9, 
1969. 
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vironment  and  social  setting.  For  example,  a 
flexible  personality  reacts  differently  to  losses  of 
varying  degrees  of  severity  while  a  less  mature 
personality  reacts  the  same  way  to  all  feelings  of 
loss.  In  addition,  the  people  or  circumstances  rnr- 
rounding  the  grieving  person  may  help  or  iuay 
block  the  grieving  process. 

The  grief  process  is  based  in  personality  devel- 
opment. The  basic  nature  of  human  personality 
development  which  provides  the  foundation  for 
the  experience  of  grief  is  the  twofold  process  by 
which  we  first  develop  a  sense  of  selfhood  apart 
from  other  persons  and  physical  objects  and  then 
invest  ourself  in  other  persons  and  objects.  For 
example,  the  infant  first  gratifies  his  own  needs 
only  to  discover  as  his  senses  of  sight,  touch,  and 
smell  develop  that  there  is  a  dimly  perceived  other 
person,  the  mothering  person,  who  is  answering 
his  cries  and  fussing.  This  is  the  fii-st  awareness 
of  the  difference  between  self  and  the  world.  It 
is  a  very  necessary  distinction  which  continues  to 
develop.  The  child  at  age  two  is  still  working  on 
this  sense  of  selfhood  when  he  proclaims,  "I 
wanna  do  it!"  "This  is  mine!"  "give  it  to  me!" 
And  in  adolescence,  as  he  interacts  with  persons 
of  uniquely  different  backgrounds  and  appear- 
ances, he  is  still  refining  his  selfhood — his 
identity. 

Along  the  way  of  development  the  person  is 
also  involved  in  a  second  natural  process — that  of 
investing  himself  in  things,  persons  and  patterns 
of  behavior  that  interest  him,  satisfy  his  needs 
and  provide  him  with  new  hopes  or  challenges. 
For  example,  the  infant  becomes  attached  to  the 
bottle  or  breast,  to  mother,  to  a  toy  or  blanket,  to 
father,  to  pets,  to  friends  and  to  his  house. 

But,  life  brings  still  another  experience — the 
loss  of  some  of  these  loved  objects,  persons  and 
things.  The  bottle  is  taken  away.  A  sitter  some- 
times replaces  Mommy.  Father  goes  to  work.  Pets 
get  lost  or  die.  Friends  get  interested  in  other 
children.  The  family  moves  to  a  new  house  and 
neighborhood. 

Although  we  usually  think  of  death  as  loss 
which  causes  grief  and  mourning,  these  other 
leases  b"ing  similar  reactions.  We  need  to  recog- 
nize the  natural  place  of  investment  and  loss  in 
the  life  process.  The  anxieties  of  separations  and 
perceived  loss  arise  in  many  day-to-day  events 
and  during  a  significant  period  of  transition. 


Often  the  lonely  and  depressed  college  student  is 
one  who  as  u  child  moved  frequently  or  during  a 
cruc'.al  time  of  peer  group  adjustment  and  thus 
lost  the  important  peer  group  interaction.  College 
provides  a  new  oliallenge  to  reinvest  himself,  but 
frightened  of  yet  another  loss  he  is  now  unable  to 
do  so.  He  needs  help  in  recognizing  the  oppor- 
tunity before  him  and  help  in  removing  barriers 
to  using  his  new  chance. 

For  children^  death,  family  moves,  and  separa- 
tions are  crucial.  In  adolescence  a  previous  feel- 
ing of  loss  may  be  reactivated  at  a  time  of  transi- 
tion from  high  school  to  college  or  a  job.  The  drag 
of  the  past  loss  makes  the  unknown  of  the  future 
more  frightening.  For  adultH  accidents,  ill  health 
or  aging  may  cause  feelings  of  loss  of  opportunity, 
property  and  abilities. 

A  grief  reaction  may  be  caused  by  a  single 
significant  event,  several  minor  connected  events 
or  an  unconnected  accumulation  of  losses.  A  single 
loss  might  be  the  death  of  a  loved  one.  An 
example  of  connected  events  is  the  loss  of  one's 
health  or  ability  which  leads  to  loss  of  job  and 
then  loss  of  income  and  security.  A  grief  reaction 
may  result  from  unconnected  events  such  as  the 
move  of  a  friend,  loss  of  important  sale,  and 
simultaneous  accidents  which  disable  one's  car, 
home  or  a  family  member. 

Description  of  the  Grief  Experience 

Characteristic  signs  of  grief  reactions  are  feel- 
ings of  pain,  shock,  anxiety  and  anger.  In  normal 
grief  reactions  these  are  openly  felt  and  ex- 
pressed: one  flinches  with  pain,  stands  stunned, 
wonders  what  has  happened,  worries  what  will  be 
next,  and  demands:  "Why  has  this  happened  to 
me?"  "It  isn't  fair!" 

The  briefest  way  we  cj^n  describe  grief  is  in  six 
common  stages.^  These  stages  may  appear  in  any 
sequence.  The  first  four  stages  appear  for  several 
days  or  even  a  few  weeks.  They  are  related  to  the 
pjjiinful  process  of  disengaging  oneself  from  the 
lost  person  or  object. 

1.  Shock — disbelief,  "This  is  unreal."  The  state 
of  shock  may  be  for  twenty  minutes  to  an 
hour.  Physical  signs  of  shock  are  deep  sigh- 
ing, choking,  dryness  in  the  mouth  and 

}  Erich  Lindemann.  "Symptomatology  and  Management 
of  Acute  Grief,"  The  American  Journal  of  Psychiatry.  CI 
(1944),  pp.  141-49. 
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throat,  sensations  of  emptiness,  lack  of 
power,  and  chill. 

2.  Emotional  release — crying,  moaning,  rapid 
talking,  flailing. 

3.  Isolation — feelings  of  loneliness,  desires  for 
withdrawal,  depression.  Common  behavior 
involves  recurrent  complaint  of  physical 
symptoms;  identifying  with  the  deceased; 
and  idealizing  the  lost  person. 

4.  Guilt  and  anger — for  example  Mrs.  A'S 
reaction.  Her  husband  died  in  heart  surgery. 
Recently  they  had  had  a  disagreement  which 
she  now  recalls  and  feels  guilty.  "Did  that 
contribute  to  his  heart  condition  and  his 
death?"  she  worries.  Now  people  are  taking 
over  the  funeral  arrangements  and  she 
strikes  out  with  anger  at  their  "intrusion." 
Another  person  in  the  same  situation  may 
react  with  anger  toward  the  lost  person. 

The  release  of  feelings — all  kinds,  are  im- 
portant for  letting  go  of  the  relationship  which 
death  has  ended.  The  last  two  stages  involve  re- 
inveHtment  in  life  without  the  loved  one. 

5.  Return  to  routine — with  the  necessary 
changes. 

6.  Reinvestment — in  new  relationships  and  in- 
terests; new  life  with  others. 

Grief  Reactions  Requiring  Attention 

Normal  grief  work  is  open  and  expressed,  pro- 
viding both  disengagement  and  reinvestment.  By 
contrast  abnormal  grief  reactions  are  defensive 
and  attempt  to  cover  the  emotions,  pain  and  sense 
of  loss.  The  attempts  to  cover  or  forget  grief 
seem  to  arise  from  fears  of  our  own  death  which 
we  do  not  want  to  face.  (Reports  from  the  ex- 
periences of  the  dying  person  would  help  our 
understanding  at  this  point,  but  that  is  another 
topic  and  an  important  area  for  future  discus- 
sion.) 

The  common  forms  of  abnormal  brief  reactions 
are  thos^  that  involve  delay  and  distortion.  (See 
the  Lindemann  article.)  In  delayed  grief  there  is 
little  or  no  reaction  at  the  time  of  loss  because 
it  is  blocked.  Sometimes  circumstances  prevent 
the  reaction  of  grief  from  being  expressed.  A 
college  girl  whose  mother  lost  emotional  control 
at  grandmother's  funeral  found  that  trying  "to 
help  Mother"  prevented  the  student  herself  from 
normal  rekase  of  emotions. 


Or  a  young  married  man  called  from  a  distance 
to  his  parent's  home  to  handle  father's  funeral 
arrangements  rushed  to  leave  work  and  family. 
From  the  time  he  arrived  before  the  funeral  until 
he  left  the  day  after,  he  was  busy  with  details. 
Then  he  rushed  back  to  work  and  his  own  family. 
He  had  no  time  or  opportunity  to  react. 

Delay  of  a  grief  reaction  may  also  be  caused  by 
personality  farAors  which  block  expression.  A 
common  example  is  a  stoic  silence  which  denies 
the  pain  while  professing  that  the  deceased 
"would  want  us  to  be  strong"  and  "to  carry  on," 
Such  rationalization  can  thwart  a  natural  emo- 
tional release  and  lead  to  an  otherwise  unexplain- 
able  physical  illness.  This  delayed  grief  reaction 
brings  us  to  the  second  major  group  of  abnormal 
grief  reactions. 

Distorted  grief  reactions  involve  over-reaction 
or  under-reaction  to  loss  at  the  time  of  the  loss  or 
during  the  next  several  weeks.  Signs  of  distortion 
are  seen  in  over-reactions  through  excessive 
physical  complaints,  continued  weeping,  extreme 
guilt  and  hostility.  Under-reaction  may  appear  in 
neglect  of  self  or  tasks,  loss  of  feeling  and  later 
result  in  depression. 

These  conditions  call  for  professional  help  by 
the  trained  clergyman  or  therapist.  The  grieving 
person  needs  help  in  searching  for  the  earlier 
cause  of  delay  or  distortion  in  reaction.  Assistance 
through  understanding,  clarification  and  possibly 
instruction  may  help  to  resume  the  grief  work. 

Two  cautions  aie  relevant  to  us  when  we  are  in 
the  presence  of  a  mourning  person.  First,  too 
many  people  who  require  the  mourner's  attention 
and  alertness  may  repress  and  delay  the  grieving 
process.  Second,  persons  may  force  denial  on  the 
mourner  or  cause  distortion  in  his  grief  rection. 
A  young  college  girl  reported  her  "Frustration" 
in  attempts  to  "cheer"  her  boyfriend  who  had  just 
had  his  arm  permanently  crippled  in  an  auto 
accident.  A  young  minister  tried  to  cheer  a  young 
woman  whose  father  had  died  of  cancer  at  the  age 
of  forty-five.  His  comforting  picture  was  "The 
joyful  Christian  funeral"  he  attended  for  his  own 
aged  grandmother.  Both  are  esfisnples  of  unin- 
formed "helpers." 

Constructive  Considerations 

We  must  recognize  that  the  emotions  and  be- 
havior involved  in  grief  reactions  are  normal. 
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This  kiio\vled<re  ciui  hel])  us  understand  what  we 
may  already  have  experienml  as  well  as  help  ns 
to  see  the  ••natural"  in  what  we  oonld  wrongly  he 
inclined  to  see  as  bizarre  and  unmentionable. 

There  are  at  least  three  further  ronrerns  to 
consider.  Those  who  pieve  need  a.ssd^farir^^  time 
for  quiet  to  "lick  their  wotnids,"  and  later  oppor- 
tunity to  talk  it  out.  To  facilitate  these  conditions 
we  may  offer  various  types  of  support  through 
provision  of  food  services  and  other  necessities, 
opportunities  for  i^ein vestment  in  new  relation- 
ships and  special  care  for  those  with  delayed  or 
distorted  i-eactions. 

We  also  need  to  be  concerned  for  sion(jl  condi- 
tion's which  create  a  climate  for  undue  loss — 
poverty,  divorce,  the  lonely  adult,  etc. 

Finally,  we  need  to  become  prepared  for  emer- 


orencies  and  disasters.  We  have  <rathered  valuable 
knowled<r^  about  the  intense  care  of  victims  of 
major  disaster.  We  need  to  share  this  knowled<re 
so  that  ••i>otentiar*  victims  can  seek  and  use  such 
care  in  sudden  need.  And  we  need  to  train  more 
l)ersonnel  in  these  skills  of  intensive  care. 

The  <ri*ipf  process  is  part  of  an  intense  and 
natural  emotional  exj>?rience.  It  follows  life's 
natural  development:  differentiation  and  invest- 
ment of  ourselves,  the  experience  of  loss  which 
requires  subsequent  reinvestment  of  self. 

Descriptions  of  the  characteristics  and  stages  of 
fi^rief  reactions  help  us  place  our  reactions  and  the 
reaction  of  others  in  perspective.  Examples  of 
delayed  and  distorted  reactions  can  alert  us.  And 
constructive  considerations  lead  us  to  issues 
Ijeyoiid  the  individual  into  the  congregation  and 
community. 


COORDINATES  WORK  WITH  THAT  OF  OTHER  DEPARTMENTS 


The  nursing  department  coordinates  patient 
care,  24:-hours  per  day,  seven  days  a  week.  The 
efforts  of  many  other  departments  within  the 
institution  are  necessary  and  important  for 
patient  care:  dietary,  housekeeping,  physical  and 
occupational  therapy,  social  service.  At  one  time 
most  of  these  services  were  an  integral  part  of 
nursing.  Today  the  nurse  does  not  actually  scrub 
the  floor,  but  she  is  concerned  that  the  floor  is 
clean.  She  may  not  cook  the  meal,  but  she  is  con- 
cerned with  diet  as  well  as  the  attractiveness  of 
the  tray  and  the  patient's  interest  in  eating. 

Because  so  many  different  people,  so  many 
different  departments,  share  patient  care,  co- 
ordination of  work  is  necessary.  Because  nurses 
are  acquainted  with  so  many  functions  of  the 
other  departments  and  because  they  care  for 


patients  ai-ound  the  clock,  psttient  care  coordina- 
tion has  become  an  important  nursing  fimction. 
With  the  great  increase  in  allied  health  personnel 
at  all  levels — profescional,  technical,  and  aide/ 
assistant — patient  care  coordination  is  a  very 
complex  task. 

Guidelines  and  policies  for  inter-department 
working  together  must  be  established  and  well- 
understood  by  the  supervisors  and  directors  of  the 
departments  involved.  It  should  not  be  left  for  a 
nurses'  aide  and  dietary  aide  to  figure  out  on  the 
spot  the  procedure  for  passing  trays.  Doris  A. 
Geitgey,  professor  at  the  University  of  Washing- 
ton and  nursing  leader,  offers  some  practical  sug- 
gestions on  how  to  coordinate  work  with  that  of 
other  departments  in  her  book,  A  Handbook  for 
Head  Nurses. 


SOME  HINTS  ON  HOW  TO  IMPROVE  RELATIONS  WITH  OTHER  SERVICE  DEPARTMENTS 


Doctors :  How  to  w^ork  with  the  medical  staff. 

a.  Take  the  initiative  in  establishing  friendly 
relations  and  mutual  understandings  with 
the  house  staff. 

— ^Welcome  the  new  doctor  to  your  ward. 

— Ask  the  resident  physician  and  the  interne 
how^  you  can  be  of  most  assistance  to  them 
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and  then  do  your  best  to  follow^  their 
requests. 

— Try  to  meet  the  idiosyncrasies  of  the  in- 
dividual physician. 

— Learn  the  physician's  plan  for  the  care  of 
his  patients. 

— Encourage  mutual  planning  for  patient 
cure. 
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— Talk  over  your  ward  problems  with  your 
physicians. 

— Explain  the  nursinp:  situation  to  your 
doctors:  they  will  be  more  cooperative  if 
they  know  about  unusual  difficulties. 

— Do  your  part  as  planned  when  mutual 
decisions  have  l>een  reached. 

— Ask  for  a  conference  witli  your  medical 
staff  wlien  important  problems  arise. 

— Encourage  the  patient's  confidence  in  his 
physician. 

— Show  your  loyalty  to  your  medical  staff. 

b.  Follow  the  doctors'  orders  in  a  meticulous 
manner. 

— Accept  orders  cheerfully  .nd  without  com- 
plaints. 

— Don't  let  orders  accumulate;  carry  them 
out  as  quickly  as  possible, 

—Report  to  the  doctor  any  inability  to  carry 
out  his  orders,  and  explain  the  reasons. 

— Encourage  the  doctor  to  write  his  orders 
according  to  hospital  policy. 

c.  Keep  the  doctor  informed  on  his  patient's 
condition. 

— Notify  doctors  immediately  upon  the  ad- 
mission of  their  patients. 

— Report  and  read  accurately  the  results  of 
treatments. 

— Report  all  symptoms  and  reactions  of  their 
patients. 

d.  Make  ward  rounds  with  your  doctors. 
— Establish  a  mutually  agreeable  time  for 

rounds. 

— Take  notes  of  any  significant  comments 

made  by  the  doctors  or  the  patients. 
— ^^Have  charts  and  other  needed  equipment 

ready  for  the  doctors'  use  during  rounds. 
— If  you  are  unable  to  make  rounds,  assign 

a  member  of  your  staff  to  attend  the 

doctors. 

Laboratory  Workers^  How  to  assist  personnel  em- 
ployed in  diagnostic  and  clinical  facilities. 

a.  Familiarize  youi*self  with  the  functions  of 
laboratory  facilities  and  the  w\ard's  relations 
with  them. 

b.  Prepare  the  patient  correctly  for  diagnostic 
procedures. 
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c.  See  that  the  patient  arrives  at  the  labora- 
tory at  the  correct  time. 

d.  Arrange  for  the  return  of  the  patient  to 
your  ward  when  the  test  is  completed. 

e.  If  laboratory  work  is  done  on  the  ward,  help 
the  technicinn  as  nnich  as  possible. 
— (ireet  the  technician  in  a  friendly  manner. 
— Locate  the  patient  for  him. 
— Be  sure  that  the  patient  is  ready  for  the 

test. 

NytHtio7\istH :  How  to  cooperate  with  the  dietary 
service. 

a.  Become  familiar  with  the  services  provided 
by  the  dietary  division. 

b.  Prepare  the  patients  for  their  meals. 

c.  Reque.st  the  number  and  type  of  diets 
necessary  for  your  ward,  but  don't  o\icv- 
order. 

d.  Have  requests  in  the  proper  form  and  on 
time. 

e.  Avoid  wasting  foods. 

f.  Ask  for  conferences  as  necessary  to  meet 
special  problems. 

g.  Instruct  your  personnel  in  the  matter  of 
your  patients'  dietary  requirements. 

Social  Service  Workers:  How  to  work  with  the 
medical  social  service  department. 

a.  Know  and  inform  your  staff  about  the  func- 
tions of  the  social  service  department. 

b.  Maintain  a  friendly,  cooperative  attitude 
towards  the  department. 
— Know  and  use  the  name  of  your  medical 

social  service  worker. 
— Introduce  new  workers  to  your  personnel. 
— Take  new  workers  on  a  tour  of  your  ward, 
— Explain  any  special  functions  of  your 
ward. 

— Hold  frequent,  informal  conferences  with 

your  worker. 
— Arr  age  for  privacy  for  the  worker  and 
patient  during  interviews. 

c.  Accept  the  help  which  the  medical  social 
service  worker  can  give  you  in  understand- 
ing your  patients. 

d.  Encourage  your  patients  to  talk  with  the 
social  worker. 
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Ch'nie  Persohhf'l :  How  to  link  the  hospital  care  of 
the  patient  with  his  out-patient  care. 

a.  Inform  yourself  and  your  personnel  of  the 
respoMsil)ilities  of  the  out-patient  depart- 
ment. 

b.  !Make  out  out-patient  referral  forms  accord- 
in<i-  to  the  i)ohVy  of  your  hospital. 

c.  Prei)are  your  patient  for  his  first  clinic 
visit, 

— Tell  him  where  the  clinic  is  located. 

— Inform  him  of  the  date  and  time  of  his 

appointment. 
— If  the  ap])ointment  is  made  by  another 

division,  tell  the  patient  how  he  will  be 

notified  of  his  appointment. 
— If  any  char<re  is  made  by  the  out-patient 

clinic,  explain  the  cost  to  your  patient  so 

he  will  l>e  prepared  to  pay  the  amount  if 

possible. 

— Stress  the   importance  of  keeping  the 
appointment. 

Engineers'.  How  to  correlate  your  work  with  that 
of  the  maintenance  department. 

a.  Ijcarn  what  services  the  maintenance  depart- 
ment provides. 

b.  Report  any  mechanical  difficulty  promptly. 

c.  Inform  the  en<rineer  of  the  location  of  the 
trouble. 

d.  Give  the  en<rineers  a  chance  to  get  to  your 
ward;  remember  that  they  have  many  wards 
to  service. 

e.  Be  coi^rteous  and  considerate;  thank  the 
engineer  for  his  lielx). 


Laundry  WorJcers:  How  to  get  along  with  the 
linen  supply  service. 

a.  Avoid  wasting  linen. 

— Fse  linens  for  their  intended  pur]:)ose? 
(don  t  ii.se  bath  towels  for  ]:)olishing  shoes; 
avoid  using  good  linen  for  cleaning  rags: 
impress  upon  staff  the  importance  of  cor- 
rect usage  of  linen  supplies). 

— P^ncourage  personnel  to  use  only  the  neces- 
sary amount  of  linen. 

b.  Avoid  hoarding  linen  for  a  "'rainy  day." 

c.  Get  linen  orders  in  on  time  and  in  proper 
form. 

d.  Avoid  ordering  excessive  amount  of  linen. 

e.  Gain  an  awareness  of  the  problems  of  the 
laundry  department  and  give  due  considera- 
tion to  these  problems. 

f.  Check  the  linen  delivered  with  the  amount 
ordered. 

Druggists:  How  to  stay  on  good  terms  with  the 
pliarmacy  department. 

a.  Turn  in  drug  orders  correctly  and  at  the 
right  time. 

b.  Avoid  ordering  large  amounts  for  delivery 
on  the  week-end. 

c.  Order  sufficient  drugs  to  meet  your  ward 
requirements,  but  don't  overstock. 

d.  Follow  directions  of  the  pharmacy  for  the 
care  of  empty  drug  and  solution  bottles. 

e.  Eliminate  as  many  "emergency"  drug  orders 
as  you  can. 


SEEKS  GUIDANCE  AND  ASSISTANCE  WHEN  PROBLEMS  ARE  BEYOND  SCOPE 


It  is  imperative  that  the  LPN  charge  nurse 
comprehend  her  functions  and  qualifications  as  an 
LPN  and  as  a  charge  nurse.  The  ability  and 
necessit}^  to  seek  guidance  and  assistance  w^hen 
problems  arise  that  are  beyond  her  scope  are 
indications  of  w^isdom,  maturity,  and  leadership 
ability. 

The  LPN  charge  nurse  is  not  a  lone 
practitioner;  she  is  an  integral  part  of  nursing. 
According  to  the  Statement  of  Functions  and 
Qualifications^  in  semi-complex  and  complex  nurs- 


ing situations  a  greater  depth  of  knowledge  and  a 
higher  level  of  judgment  is  required  of  the  LPN; 
and  a  closer  w^orking  relationship  with,  and  the 
greater  the  degree  of  direction  by,  the  autonomous 
health  professional. 

In  a  complex  patient  care  situation,  the  LPN 
charge  nurse  should  ask  herself  the  following 
questions  before  seeking  guidance  and  assistance: 

1.  Do  the  nursing  needs  of  this  particular 
patient  Indicate  assistance  from  a  health 
professional? 
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2.  What  are  the  components  of  the  patient 
care  situation? 

3.  Do  I  have  the  knowledge,  skills  and  previous 
experience  to  handle  this  patient  care  situa- 
tion alone? 

4.  What  kind  and  how  much  assistance  (direc- 
tion) do  I  need?  Is  it  available? 

When  81  ward  situation  involving  staff  becomes 
complex,  the  LPN  charge  nutt>e  should  ask  herself 
similar  questions  before  seeking  guidance  and 
assistance : 

1.  Does  this  particular  ward  situation  indicate 
assistance  from  a  health  professional  ? 

PREPARES  AND  GIVES  ORAL  AND 

Oral  and  written  reports  about  patients  be- 
tween personnel  on  different  tours  of  duty  pro- 
mote continuity  of  patient  care.  The  LPN  charge 
nurse  gives  a  complete  report  on  the  condition  of 
each  patient  to  the  nurse  who  will  relieve  her. 
She  meutioni  i^pecial  conditions  and  needs  such  as 
abnormal  vital  signs,  pain,  chan;E?es  ro  general 
condition.  She  mentions  any  special  treatments, 
medications,  or  events  of  the  day.  She  comments 
on  anything  unusual  in  terms  of  the  physical  en- 
vironment of  the  ward,  changes  in  personnel 


2.  What  are  the  coniponeiits  of  the  ^vard  situa- 
tion ? 

3.  Do  I  have  the  knowledge,  skills  and  previous 
experience  to  handle  this  ward  situation 
alone  ? 

4.  "WTiat  kind  and  how  much  assistance  (direc- 
tion) do  I  need?  Is  it  available? 

The  capable  LPX  charge  nurse  does  not  bother 
her  superiors  with  problems  that  are  within  her 
prerogative  to  solve.  In  an  attempt  to  avoid  look- 
ing inadequate,  the  charge  nurse  should  not  avoid 
seeking  professional  help.  Ask  and  answer  the 
above  questions  witli  a  complex  patient  care  or 
ward  situation  arises.  Seek  help  from  a  healtli 
professional  when  the  situation  truly  demands. 

WRIHEN  REPORTS  ABOUT  PATIENTS 

assignments  for  the  coming  tour  of  duty,  and 
special  institution  events. 

Reports  should  be  useful.  It  is  important  that 
the  LPN  charge  nurse  understand  the  purpose 
of  a  report.  Frequently,  both  oral  and  written 
reports  become  "busy  work,"  and  this  exercise 
proves  to  be  a  gross  misuse  of  skilled  nursing  time. 
A  good  report  should  be  accurate,  concise,  useful, 
and  interesting.  The  LPN  charge  nurse  achieves 
skill  at  preparing  and  giving  oral  and  written 
reports  through  knowledge,  practice,  and  ex- 
perience. 


STUDY  ACTIVITIES 

1.  Review  staff  assignments  for  a  particular  tour  of  duty.  "WHiat  is  the  purpose  of  the  "plan"  or  assign- 
ment routine  ?  Just  how  were  staff  assigned  ? 


2.  What  one  ward  plan  or  routine  seems  to  work  best  ?  Why  ? 
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3,  ^Miat  one  ward  plan  or  routine  poses  the  most  problems?  "^Miy?  How  co^iid  you  help  change  this 
situation  i 


4,  Henry  Jacobs,  an  elderly  patient  in  room  303,  develops  severe  respiratory  distress,  ^Vhat  do  you  do? 
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5.  VThut  directions  would  you  give  3'our  staff  in  case  of  a  fire  on  the  vrard  ? 


6.  What  knowledges,  skills,  and  attitudes  do  you  believe  are  most  important  in  caring  for  older 
patients?  How  do  you  share  these  with  your  staff? 
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What  knowled<res,  skills,  and  attitudes  do  ycni  believe  are  most  important  in  rarin^r  for  the  patient 
with  mental  illness?  How  do  you  share  these  with  vour  staff? 


8.  What  knowledges,  skills,  and  attitudes  do  you  believe  are  most  important  in  caring  for  the  dying 
patient?  How^  do  you  share  these  with  your  staff? 
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iK  How  MJi  yni  :and  yo\n  -    -T  l^..  htjI  uimI  liis  fairui^    unT.ijh  u  <rrii»f  pi-tirt^ss^ 


10,  Review  patient  care  assignments  for  a  particular  tour  of  duty.  On  what  basis  did  you  "match" 
specific  patients  with  certain  staff?  Did  you  use  multiple  assignments?  "When  ?  How  does  yvir  plan 
for  patient  care  assignments  reflect  both  patient  needs  and  staff  proficiencies? 
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11.  Wiiut  is  tlie  most  difficult  aspect  of  \vnrkin<r  witli  persohiiel  from  (»i]ier  d^'panmeiufi  ^  AMi y  ^  How 
oould  you  lielp  dian^ne  this  sitisation  t 


12.  What  is  the  most  satisfying':  aspect  of  ^vo^kin^  with  personnel  from  other  departments?  Why? 


O  130  ^ 

Er|c  3^*29 


I)esoril)e  a  ward  situation  in  which  you  would  seek  jrnidaiioe  iind  assistance  from  the  director  of 
nursin^r. 


Descril)e  n  ward  situation  in  which  you  would  seek  guidance  and  assistance  from  a  physician. 


/ 


J)e.scril>e  a  ward  situation  in  which  you  would  seek  <ruidance  and  asjiistanoe  fn>:u  lulmini.^t nation. 


A  new  LPX  charge  nurse  questions  the  dme  involved  in  preparing  and  pvin<:  oral  and  written 
reports  about  patients.  "This  is  important,'^  you  state.  Explain  your  statement. 
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Chapter  9 


EVALUATING  PATIENT  CARE 


The  LPN  charge  nurse  evaluates  patient  care 
for  a  specific  tour  of  duty.  To  do  this,  she : 

— applies  basic  principles  of  evaluation 
— makes  nursing  round  to  observe  and  assess 
patient  care  and  needs 


— assesses  patient  cure  plans  and  modifies  as 
jiecessary 

— assesses  patient  care  given  by  staff  and  guides 
appropriate  changes 

— appraises  self -performance  and  plans  im- 
provement. 


APPLIES  BASIC  PRINCIPLES  OF  EVALUATION 


To  evaluate  something  is  to  assess,  measure,  or 
determine  its  value  or  worth.  A  major  responsi- 
bility of  the  LPN  charge  nurse  is  to  evaluate 
patient  care.  Unfortunately,  evaluation  often  be- 
comes a  time-consuming,  meaningless  activity.  To 
be  useful,  evaluation  (1)  must  be  done  in  terms  of 
criteria  or  standards,  (2)  it  must  lead  to  action, 
and  (3)  it  should  be  positive. 

Criteria  are  established  and/or  accepted  stand- 
ards. For  example,  you  know  in  an  adult  the  pulse 
rate  varies  from  60  to  100  beats  per  minute;  the 
rhythm  is  regular;  and  the  intensity  is  "full."  If 
you  count  a  patient's  pulse  and  note  the  rate  is 
120  beats  per  minute,  irregular  and  weak,  this 
observation  has  use  only  when  compared  to  the 
known  standard  or  criterion  for  a  normal  pulse. 

Criteria  or  standards  are  both  external  and  in- 
ternal. Most  patient  observations  are  compared 
with  established  (external)  standards  of  what 
is  normal:  normal  temperature,  normal  skin, 
normal  urine,  normal  behavior,  normal  blood 
sugar,  etc.  Nursing  policies  and  procedures  are 
another  example  of  external  standards  or  guides 
for  performance  and  evaluation.  Internal  criteria 
are  personal  achievement  goals  you  set  for  your- 


self in  terms  of  performance.  Setting  personal 
achievement  goals  is  very  important  in  self- 
development  and  personal  growth. 

Second,  evaluation  should  lead  to  action.  For 
example,  the  nurse  who  observed  the  fast,  ir- 
regular, weak  pulse  did  something.  She  acted. 
Depending  on  the  exact  nature  of  the  patient 
situation,  she  may  have  reported  the  observation, 
charted  it,  called  the  physician,  or  given  the  pre- 
scribed medication.  But,  in  any  case,  her  evalua- 
tion led  to  action. 

Third,  evaluation  should  be  positive.  It  is  so 
easy  to  say,  "don't  do  this,"  "this  is  wrong." 
People  tend  to  repress  negations^  The  exasperated 
LPN  charge  nurse  says,  "how  many  times  have 
I  told  you  that  is  the  ivroiiff  way  to  move  this 
patient."  Because  of  this  negative  evaluation,  the 
aide  repressed  the  comment  and  continues  to  move 
the  patient  in  the  wrong  way.  How  much  better 
if  the  charge  nurse  had  said,  "Mary,  may  I  show 
you  a  good  way  to  m^ve  Mr.  Thompson."  This 
interaction  is  positive.  Chances  are  the  aide  will 
correct  her  performance  because  the  evaluation 
is  positive. 


MAKES  NURSING  ROUNDS  TO  OBSERVE  AND  ASSESS  PATIENT  CARE  AND  NEEDS 


Nursing  rounds  at  the  beginning  of  a  tour  of 
duty  is  an  organized  way  for  the  LPN  charge 
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nurse  to  observe  patients  and  determine  needs. 
During  the  tour  of  duty  and  most  certainly  at  the 


end  of  the  tour,  the  charge  nurse  again  makes 
rounds  to  observe  and  assess  patient  care  and 
needs.  Evaluation  of  patient  care  and  needs  must 
be  in  terms  of  criteria  or  standards,  it  must  lead 
to  action,  and  it  should  be  positive. 

The  Kardex  and  nursing  care  plans  (goals  and 
actions)  can  serve  as  criteria  or  standards  against 
which  the  charge  nurse  compares  patient  care 
observations.  The  nurse  must  determine  just  how 
she  will  measure  or  assess  goals  and  when  a  goal 
should  be  reached.  It  might  prove  useful  to  design 
a  companion  part  to  the  nursing  care  plan  to  in- 
clude REVIEW  and  ACHIEVEMENT.  For 
example, 

GOAL  ACTION 


REVIEW  ACHIEVEMENT 


These  activities  may  become  imconscious  and 
routine  for  the  experienced  charge  nurse  as  she 
makes  her  rounds. 

Evaluation,  patient  care  observations,  should 
lead  to  action.  The  charge  nurse  reports  the  diffi- 
culty her  staff  had  ambulating  Mrs.  Daniels;  she 
suggests  that  P.M.  staff  might  try  to  walk  her 
following  her  pain  medication.  The  charge  nurse 
reports  that  Mr.  Gray  ate  most  of  his  noon  meal 
when  the  tray  was  left  with  him  for  an  hour;  she 
obtained  this  privilege  from  the  kitchen.  She  sug- 
gests that  P.M.  staff  try  to  let  Mr.  Gray  feed  him- 
self slowly  over  a  long  period  of  time.  In  both 
these  examples,  evaluation  (patient  care  observa- 
tion) led  to  action  and  was  useful. 

In  general,  a  positive,  affirmative  approach 
proves  more  successful  than  negation.  With  con- 
scious practice  and  experience,  the  LPN  charge 
nurse  can  learn  to  communicate  observations  in  a 
positive  manner  and  her  evaluations  of  patient 
care  will  become  more  useful. 


ASSESSES  PATIENT  CARE  PLANS  AND  MODIFIES  AS  NECESSARY 


Nursing  care  plans  should  be  useful.  To  keep  a 
care  plan  useful  necessitates  on-going  and  periodic 
evaluation  of  the  plan;  revisions  may  prove 
necessary  because  a  goal  or  action  was  inappro- 
priate or  because  a  goal  has  been  achieved.  Little 
and  Carnevali  comment  about  revising  nursing 
care  plans  as  follows : 

All  of  us  like  to  believe  that  we  do  things 
well.  Kevision  implies  that  our  original  work 
was  not  good  enough.  This  could,  in  turn, 
lead  to  rejection  of  the  planned  care  concept, 
because  it  gives  overt  evidence  of  our  lack  of 
perfection.  In  learning  to  write  nursing  care 
plans,  as  in  learning  to  walk,  our  early  efforts 
may  tend  to  be  clumsy.  The  difference  is  that 
babies  are  not  deterred  by  the  clumsiness  of 
their  first  efforts;  but  adults,  including  nurses, 
expect  a  great  deal  of  themselves;  we  are 
chagrined  when  we  do  not  measure  up. 

The  mental  processes  and  activities  involved 


in  planning,  giving,  and  assessing  nursing 
care  are  infinitely  complex.  It  is  reasonable 
to  expect  that  we  will  be  a  long  time  in 
achieving  a  high  level  of  skill  in  these 
activities.  Physicians  who  have  been  prescrib- 
ing thexapy  for  their  entire  professional  lives 
continue  lo  encounter  patient  responses  to 
treatment  that  vary  from  their  predictions; 
and  they,  too,  must  revise  their  orders  accord- 
ingly. So,  we  nurses  also  must  expect  to  have 
both  failures  and  successes.  We  must  study 
and  learn  from  each  of  them.  Wlaen  we  suc- 
ceed, we  need  to  know  why;  when  we  fail,  we 
also  need  to  know  why.  Support  from  clinical 
research  should  help  us  to  become  increas- 
ingly successful  in  our  nursing  intervention, 
just  as  it  has  similarly  served  the  medical 
profession. 

Despite  knowledge,  innovation  always  in- 
volves some  risk.  When  you  commit  your  deci- 
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•  sions  to  writing,  as  one  does  in  the  nursing 
care  plan,  you  lay  your  judgments  open  to 
the  scrutiny  of  others,  and  you  assume  pro- 
fessional responsibility  for  them.  This  rather 
lonely  aspect  of  tlie  nurse's  role  can  be  niade 
less  threatening  if  those  in  authority  will 
acknowledge  that  there  is  risk  in  professional 

ASSESSES  PATIENT  CARE  GIVEN  BY  STAFF 

The  LPN  charge  nurse  coordinates  staff  ac- 
tivities; she  nurses  her  patients  through  her  staff 
and  she  is  responsible  for  staff  guidance  and 
development. 

Staff   evaluation    should    be    on-going  and 
periodic.  If  possible,  it  should  be  a  shared  re- 
sponsibility between  the  individual  staff  member 
^and  the  charge  nurse.  Both  should  understand 

APPRAISES  SELF-PERFORMANCE 

The  LPN  charge  nurse  is  a  recognized  leader. 
Leadership  in  nursing  necessitates  continuing  per- 
sonal and  vocational  growth  and  development. 

Your  work  performance  wiil  be  evaluated  by  a 
superior.  More  important,  however,  will  be  the 
self-evaluation  and  self-improvement  program 
you  plan  and  institute  for  yourself.  You  may 
choose  to  increase  your  ability  to  lead  others.  You 
may  try  to  develop  more  sureness  in  yourself — 
self-confidence.  You  may  try  to  improve  your  rela- 


growth  and  will  support — t»ven  t»nconragt» — 
their  staff  to  stretch  nioi-e  vigorously  so  as  to 
achieve  their  full  potential  in  providing 
planned  nui'sing  care.^ 


1  Ijittle  and  CarnevaU.  Xursino  Care  Pfayinififf,  pp. 

AND  GUIDES  APPROPRIATE  CHANGES 

and  agree  on  the  purpose  and  principles  of  evalua- 
tion. The  manner  of  evaluation,  the  tool  or  report, 
should  be  clear. 

Staff  evaluation  should  be  in  terms  of  estab- 
lished criteria  that  are  accessible,  understood,  and 
used  by  both  staff  and  the  charge  nurse.  To  be 
useful,  the  evaluation  should  be  positive  and  lead 
to  action. 

AND  PLANS  IMPROVEMENT 

tions  with  others,  A  specific  goal  may  be  to  gain 
an  understanding  of  your  personnel. 

Self-improvement  may  mean  taking  advantage 
of  inservice  programs  at  the  institution,  eni'olling 
in  nursing  courses  at  neighboring  colleges,  or 
attending  special  program  meetings  of  nursing 
organizations. 

Self-improvement  also  includes  ways  you  strive 
to  be  a  more  effective  person  on  and  off  duty.  Set 
and  strivB  for  personal  and  vocational  goals  in 
terms  of  self,  friends,  family,  and  community. 
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STUDY  ACTIVITIES 


1,  Evaluation  must  be  in  terms  of  stated  criteria  or  standards,  Wliat  does  this  mean?  Wliy  is  it  im- 
portant? 


2.  Evaluation  should  lead  to  action.  What  does  this  mean?  Why  is  it  important? 


ERLC 


3.  Evaluation  should  be  positive.  What  does  this  mean  ?  Wiiy  is  it  important? 


4.  In  what  ways  can  you,  the  LPN  charge  nurse,  make  nursing  rounds  useful? 
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5.  Use  the  four  nursing  care  plans  you  developed  in  chapter  6  and  plan  a  way  to  assess  and  modify 
the  phm.  Add  the  following  dimensions  to  each  plan:  REVIEW  and  ACHIEVEMENT, 


REVIEW 


ACHIEVEMENT 


REVIEW  ACHIEVEMENT 
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REVIEW 


ACHIEVEMENT 


REVIEW  ACHIEVEMENT 
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Use  the  following:  evaluation  format  to  evaluate  (1)  a  high  school  student  enrolled  in  a  health 
occupations  assistants'  program,  (2)  a  nurses'  aide  who  has  been  employed  three  months,  and  (8) 
yourself,  the  LPN  charge  nurse. 

If  possible,  explain  the  purpose  and  principles  of  evaluation  to  the  high  school  student  and  to  the 
nurses-  aide  and  encourage  them  to  participate  in  u  self-evaluation.  See  if  your  immediate  r  ursing 
supervisor  will  evaluate  you.  Then,  compare  and  contrast  observations  in  a  face-to-face  conference. 
Evaluation  is  to  be  useful.  To  be  useful,  it  must  be  done  in  terms  of  stated  criteria  or  standards,  it 
must  lead  to  action,  and  it  should  be  positive. 

Directions  for  use  of  evaluation  format: 

—Read  stated  criterion/standard  (usually  a  specific  job  function). 

— Recall  a  specific  behavior  as  an  example  of  the  criterion/standard, 

— Using  the  behavior  example,  assess  competency  in  terms  of  stated  criterion. 

—Identify  and  indicate  "strength"  or  "weakness"  in  the  ai-ea. 

— Offer  action  suggestions  for  improvement  and  professional  development. 

(Example)  LPN  charge  nurse 


Criteria 

Complies  wnth  ward 
safety  policies- 


Continues  to  improve 
practitioner  abilities 


Behmior  Example 

Am  reluctant  to  prevent 
staff  from  smoking  in 
washrooms. 


Strength/Weakness 
Weakness 


Attended  one-day  insti-  Strength 
tute  on  ''Meeting  the 
Special  Needs  of  the 
Ambulatory  Patient" 


Action  Suggestion 

Determi  ne  reasons  for 
policy  and  rule;  talk 
with  superior  if  reluc- 
tance continues 

Keep  posted  on  profes- 
sional programs  and 
conferences  and  try  to 
attend 


HEALTH  OCCUPATIONS  ASSISTANT 

Criteria  Behavior  Example      Strength/ Weakness    Action  Suggestion 

-Escorts  patients  (especially 

those  in  wheelchairs  or  who 

have  physical  disabilities) 
-Feeds  patients 
-Makes  Beds 

--Writes  letters  and  reads  to 
patients 

-Encourages  patients  in  vari- 
ous activities  and  interests 

-Runs  errands 

-Assists  patients  with  per- 
sonal hygiene 

-Assists  with  care  of  patient 
environment 

-Assists  with  passing  patient 
nourishments 
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NURSES'  AIDE 

Crite  rid  B  e  lur  v  io  r  Exa  mpJe       Sfrej^gth/Wenk  fwss        Art  ion  <>^u  gge  s  ti(»i 

—Bathes,  feeds,  sha\'es,  and 
dresses  patients 

— Makes  beds 

— Takes  temperatures,  pulse, 
respiration,  and  blood  pres- 
sui-e 

— Gives  enema  to  selected 
patients 

— Applies  heat  and  cold 
locally 

— Collects  specimens 

— Tests  diabetic  urines 

— Weighs,  measures,  and  posi- 
tions patients 

— Applies  simple  dressings 
and  ointments 

— Kelps  patients  in  and  out 
of  bed 

— Helps  admit,  discharge,  and 
transfer  patients 

— Escorts  patients  to  meals, 
activities,  and  appointments 

— Understands  needs  of  pa- 
tients who  need  long-term 
care 

— Encourages  and  motivates 
patients  toward  meaningful 
activities 

— Observes  and  reports 

changes  in  patients'  condi- 
tion and  behavior 


LPN  CHARGE  NURSE 

C rite  via  Behavior  Example      Strength  /  We  akness        A  ction  Suggestio  n 

1.  Plans  patient  care 

— demonstrates  awareness 
of  the  comprehensive 
nature  of  long-term  care 

— understands  the  condi- 
tion,  needs,  and  thera- 
peutic goals  of  each 
patient 
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LPN  CHARGE  NURSE-centinued 


Criteria 


Behavior  Example 


trength/WeakneHs 


Action  Suggestion 


— receives  and  interprets 
oral  and  written  re- 
ports about  patient  care 

— makes  nursing  rounds  to 
observe  and  determine 
patient  needs 

— assists  the  physician  with 
examinations  and  treat- 
ments 

— discusses  patient  care 
goals  vvith  physician, 
nursing  supervisor,  and 
staff 

— develops  nursing  care 
plans  for  individual  pa- 
tients 

2.  Coordinates  staff  activities 

— exhibits  an  understand- 
ing of  basic  human  be- 
havior 

— demonstrates  funda- 
mental leadership  tech- 
niques 

— uses  management  princi- 
ples and  procedures 

— communicates  orally  and 
non-orally 

— motivates  staff  to  give 
skilled  nursing  care  to  all 
patients 

3.  Implements  patient  care 

— develops  plans  to  meet 
on-going  needs  of  all 
patients 

— develops  plans  for 

common  typos  of  emer- 
gency situations 

— assigns  personnel  in 
terms  of  patient  needs 
and  staff  proficiencies 

— ^lielps  staff  care  for  pa- 
tients with  special  needs 
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LPN  CHARGE  NURSE-continued 


Criteria  Behavior  Example       Strengthf^Veakness        Action.  SuggeHtion 

— coordinates  work  with 
that  of  otlier  depart- 
ments 

— seeks  guidaiice  and 
assistance  when  problems 
are  beyond  scope 

— prepares  and  gives  verbal 
and  written  reports 
about  patients 

4.  Evaluates  patient  care 

— applies  basic  principles 
of  evaluation 

— makes  nursir.g  round  to 
observe  and  assess 
patient  care  and  needs 

— assesses  patient  care 
plans  and  modifies  as 
necessary 

— assesses  patient  care 
given  by  staff  and  guides 
appropriate  changes 

— appraises  self -perform- 
ance and  plans  improve- 
ment 
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Nursing  .\ides  Are  P'indinj:  the  Answer  in  Training 

Films'*  Modrrt}  Xuri<ing  fhnnr  Ad miiUf<!r{jti(ni.  20  <  Sej)- 

tember-October.  lOGO).  Ii20~2l. 
TRAIN.  T'i'st  R'CHcrvoir  lor  A-idc  I-nMruciorH  in  X-um- 

iiifj.  National  League  for  Nursing:.  10  Columbus  Circle. 

New  Y(»rk.  New  York  10019. 
Traiuinff  the  Xunfinf;  Aide:  hiMtrurtors  Guide.  (Miicap». 

American  Hospital  Association.  l!)r)r>. 
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AUDIO-VISUAL  MATERIALS 


(Note:  Production  data  are  included  if  the  resource  is 
more  likely  to  be  purchased,  for  example,  a  filmstrip  or 
transparency.  Descriptions  only  are  included  if  the  re- 
source is  more  likely  to  be  rented  or  borrowed  and  if  the 
sources  are  varied,  for  example,  a  {ilm. ) 

Aging  ( IJMW,  black  and  white.  28  minutes) 

Shows  two  elderly  ijentlemen  playing;  curds;  they 
reveal  their  attitudes  tow^ard  life,  loneliness,  and  the 
younjier  generation. 
Amhulation  Training  of  the  Hemi^legic  Patient  (8nnn 
sound/color).   Now   York.    Modern   Talking  Picture 
Service 

Shows  be^inninj?  ambulation  training  of  the  hemi' 
plegic  patient  using  a  handy  standy  or  a  pick-up 
strap,  according  to  the  particular  needs  of  the  patient. 
Basie  Nursing  Procedures  (16  color  filmstrips  of  approxi- 
mately 50  frames  each,  script,  records).  New  York. 
Blakiston-McGraw 

Introduces  and  demonstrates  principles  and  pro- 
cedures basic  for  nursing  action. 
Basic  Whecfehair  Features  and  Handling  (8mm  color/ 
sound).  New  York.  Modern  Talking  Picture  Service 
Describes  l>a.sic  features  needed  in  wheelchair  suit- 
able for  person  who  can  stand  when  getting  into  and 
out  of  it. 

Bed  to  Wheefehair  Transfer  fSmm  color/sound).  New 
York.  Modern  Talking  Picture  Service 

Shows  step-by-step  procedure  for  hemiplegic  trs.nsfer. 
Better  Tip  Than  Sorry  (color/sound  cartoon  filmstrip). 
Hollywood,  Harris-Tuchman 

Shows  good  bedrail  practice;  shows  good  judgment 
and  encourages  consistent  bedrail  practice  among  all 
nursing  i)ersonnel. 
Body  Mechanies  (8mm  color/sound).  New  Y'ork.  Modern 
Talking  Picture  Service 

Shows  **dos'*  and  :  :don'ts"  of  lifting  techniques ; 
emphasizes  proper  body  mechanics  to  protect  patient 
and  aide. 

Chronic  Bronchitis  and  Emphysema    (1965,  color,  32 
minutes) 

Explains  anatomical  and  functional  abnormalities  re- 
lated to  emphysema  and  bronchitis. 
Critical  Decades  (1965.  Hack  and  white,  31  minutes) 

Shows  how  the  family  doctor  can  foster  preventive 


attitudes  in  his  patients;  uses  case  history  of  a  66- 
year  old  w(mian  with  severe  heart  disease  to  show 
problems  that  arise  fn»m  lack  of  medical  attention 
during  middle  rtge. 
Diabetes  and  Its  Long  Range  Control  (1961.  color.  35 
minutes?) 

Emphasizes  likelihood  of  diagnostic  and  therapeutic 

management  of  diabetes:  discusses  diet,  exercise. 

insulin,  and  oral  drugs. 
Diahetes  and  You  (lS)60.  color,  21  minutes) 

Discusses  symptoms  of  diabetes  and  importance  of 

eariy  detection. 
Diahetes  Vnknoivn  (Mack  and  M^hite.  25  minutes) 

Interviews  with  a  variety  of  individuals  with  diabetes 

show  how  .symptoms  and  treatment  vary  from  perstm 

to  person. 

Diahetes—Wfiat  You  Po7i't  Know  Can  Hurt  Tun  (1964. 
color,  27  minutes) 

Discusses  body  proces.ses  involved  in  diabetes,  its 
diagnosi.s  and  control. 
Emphysema  (1962.  color,  15  minutes) 

Describes  emphysema  in  detail,  showing  rase  history 
of  actual  patient, 
ExereisCH  to  Mohilize  the  Shoulder  (8mm  color/sound) 
New  York.  Modern  Talking  Picture  Service 

Shows  exercises  to  pre.serve  and  restore  range  of 
motions  of  shoulder. 
Fnndamctital  Xursing  Principles  (159  transparencies.  90 
overlays).  Philadelphia.  Lippincott. 

Introduces  principle*,  basic  for  nursing  action. 
Fundamental  Nursing  Series  (12  color/sound  Simn  motion 
picture  cartridge  film  loops.  12  Student  Study  Manuals, 
12  Instructor's  Guides).  New  York.  Balkiston-McGraw\ 
Offers  complete  ''package*'  to  learn  basic  nursing 
procedures. 

:  ,'ndainentals  of  Nursing  (22  color  8mni  film  loops  w^ith 
Student  Guide  and  Instructor's  Guide).  Philadelphia, 
Lippincott. 

Offers  a  total  learning  kit  for  baelc  nursing. 
Growing  Up.  Orotving  Older  (1968,  color,  9  minutes) 

Tracefl  life  of  one  person  from  infancy  to  old  age. 
A  Halo  For  a  Cap  (color/sound  cartoon  filmstrip).  Holly- 
wood, Harrife-Tuchman. 

Describes  "do*s'*  and  ''don'ts"  of  auxiliary  volimteer. 
The  Hcmiptegic  Patient;  Bed  Positioning  of  the  Acute 


148 


EKLC 


3346 


Patient  iHmm  color/sound  k  Xew  York.  Modern  Tulkiti^ 
Picture  Service 

Demonstrates  muscle  testing  tei-huiques  to  eralutite 

hemiplej^ic's  ability  to  stand. 
The  HemiplegiQ  Patient;  Passiv  e  Range  of  Motion  [Hmm 
color/sound).   New   York.   Modern   Talking  Picture 
Service 

Home  Management  of  Disability  of  Arthritis  (19G4.  Wa<'k 
and  white.  30  minutes) 

Shows  rehabilitation  i)rocedures  for  arthritis  and 
similar  disease.^. 
ffomes  That  Care  (195.S.  Mack  and  white.  30  minut 
Describes  nursing  h<>nie.<;  and  homes  for  the 
stresses  treating  patient.*;  as  individuals. 
Independent  Amhulaiion  and  Elevation  Activities  of  the 
Hetniplegic  Patient   {8mm  .sound/color).  New  York. 
Modern  Talking  Picture  Service 
Illustrates  proper  teaching  methods  as  patient  pro- 
gres.ses  with  cane  to  curb,  ramp,  and  stair  climbing. 
Medicare  and  You  (color/sound  cartoon  ftlmstrip).  Holly- 
wood. Harris-Tuchman 
Answers  es.sential  questions  on  Medicare — what  it  is, 
who  gets  it.  who  pays  for  it,  how  it  works,  vi^hat  it 
covers. 

More  Than  Food  (1965.  color.  23  minutes) 

Emi^hasi/.es  scope  of  importance  of  food  service  in 

nursing  homes. 
Mrs.  Reynolds  Needs  a  Nurse  (1963,  black  and  white,  38 
m.inutes) 

Urges  nurses  to  meet  emi;>tional  as  well  as  physical 
needs  oi  patients;   shows   positive   and  negative 
patient-staff  relationships. 
Orientation  to  the  Use  of  Crutches  (8mm  sound /color) 

New  York.  Modem  Talking  Picture  Service 

Shows  fitting  of  underarm   crutches,   the  tripod 
principle  and  crutch  walking,  including  stairs. 
The  Patient  and  Circulatory  Disorders  (54  transparencies 

wltb  99  overlays,  Instructor's  Guide).  Philadelphia. 

Lippincott. 

Includes  learnings,  ibout  normal  anatomy  and  phys- 
iology, special  tests  and  procedures,  and  the  patient 
and  coronary  disease. 
The  Patient  and  Fluid  Balance  (64  transparencies  with 
158  overlays.  Instructor's  Guide).  Philadelphia,  Lippin- 
cott. 

Includes  information  about  the  state  of  equilibrium, 
disequilibrium,  and  fluid  therapy. 
Remotivaiion:  A  New  Technique  for  the  Psychiatric  Aide 
(1958,  black  and  white,  24  minutes) 
Describes  the  remotivation  technique  for  increasing 


a  patient's  meaningful  appreciation  of  his  envirnn- 
ment  and  his  heightened  activity  iu  it. 

Stilt  Going  Placrn  ( 19r>5.  black  r  nd  white.  40  minutes) 
Describes  active  therapy  pi  Marram  for  older  people. 

Stroke:  Early  Restorative  Mrasurcs  in   Your  Ilonpital 
(1962.  color.  20  minutes) 
Motivates  physicians,  nurses  and  ho.spitals  to  employ 
early  rehabilitati<m  services  for  stroke  patients. 

Stroke  Patient  Comes  Home  (1964.  .series  of  six  tilms. 
black  and  white,  each  28  minutes) 

Includes  information  about  (1)  getting  around.  (2) 
learning  self-reliance.  (3)  physical  well-being.  (4) 
returning  to  the  community.  (5)  understanding  his 
illness. 

Take  2  and  See  (color/sound  cartoon  filmstrip).  Holly- 
u'ood,  Harri.<i-Tuchman 

Illustrates  necessity  of  correlating  patient  s  name  and 
hospital  number  with  orders. 
Technique  for  Pr<i}>t'lling  Standard  Wheelchair  fty  Hemi- 
plegic  Patient  (8mm  color /sound).  New  York,  Modern 
Talking  Picture  Service 

Demonstrates  manner  to  teach  lieniiplegic  to  use  a 
wheelchair. 

There  is  a  Way  (1960.  black  and  white,  2.1  minutes) 

Demonstrates  patient  training  in  bowel  and  bladder 
control  following  a  stroke. 

Three  Grandmothers  (1963.  black  and  white,  28  minutes) 
Compares  and  contrasts  role  of  grandmothers  in 
Nigeria.  Brazil,  and  Canada. 

TLC — Tend  nHth  Legal  Care  (color/sound  cartoon  film- 
strip).  Hollywood,  Harris-Tuchman 
Describes  correct  charting,  safety  i)recautions,  han- 
dling orders,  correct  i)atient  identification,  unethical 
criticism. 

To  Live  Till  You  Die  (black  and  white.  60  minutes) 

Contrasts  western  jwints  of  view  concerning  the 
aged;  examples  from  Sweden  and  Iti.iy. 
Transferring  From  Wheelchair  to  Bed  with  Maximal 
Assistance    (8mm  sound/color).  New   York,  Modern 
Talking  Picture  Service 

Shows  safest  and  easiest  way  to  transfer  from  wheel- 
chair to  bed. 

Within  the  Quiet  Zone  (color/sound  cartoon  ftlmstrip). 
Hollywood,  Harris-Tuchman 
Explains  costs  of  hospital  care  in  a  frank  and  mean- 
ingful manner. 

Yellow  Leaf  (1957,  black  and  white,  27  minutes) 

Depicts  pressing  problem  of  older  people  finding  satis- 
factory living  arrangements  and  adjusting  to  living 
in  a  home  for  the  aged. 
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Ii5tro(hi('tion 

I  '..'.^Mid  like  to  wclconic  you  0:1 
iiaif  of  the  6  West  Xursiiii:  StafT  tn  o\i] 
ii'.iv<\i/Z  c^iu:  coijfercnce  on  r.'irciiar 
]»a<;c;'.  akcrs.  11  *e  \'/orlG  m  whii  h  we  live 
ha-  a  *Vatc'li\void"  to  which  we  atuib- 
lue  most  of  whai  wc  characterii^e  as 
progress  and  for  which  wc  blame  most 
f)f  o\ir  ])rohIerns.  I'liat  word  is  tet  hiu:)l- 
Oiiv,  To  most  of  us  it  means  a  ip.ix.turc  of 
lai)r^i atones,  eom])uters  and  machines. 


era  lion  ]!eI^^■e^';•  ■!!;!'  a:;-i  wt:.:.! 

<>:rv  and  \vhich  reijuir'--  'lr\^^  u\\:<:y.: 
skills  that  h:i\'f  been  d(-^-r]< t| )ihL  \\'*- 
h.o|)e  tf)  clear  uv  '^oine  r.l'  the  m-^stt-rs 
sin rouiidiiyj:  cardiac  )M(  emakers. 

Miss  Kii/abtnh  Kwini':.Avill  j)re<(.»nt  tlu' 
histoiy  arid  ue^elopmciit  of  paceniakei^. 


FLr/ABETH  ElVINC.  R.N. 

Clinical  Xurse.  Xursiiig  Unit  6  West 


Artifirial  CanUav  Pareniaker:  History  and  Developnient 


Today  ainoiu'  ])irki]ie  up  a  coj^v  of 
the  daily  nc\v?|)a])er  may  cfuiie  n cross 
icfcrmrcs  to  the  rardiar  ]xireinakcr 
used  to  i>roloni!:  the  life  of  former  Presi- 
dent Eisenhower  or  to  the  battery- 
rhan<j:e  needed  by  one  of  the  Supreme 
Court  justices  to  maintain  the  fimrtion- 
nvj^  of  his  pare  maker.  Articles  in  the 
popular  pre^?;  ha\'e  made  ''j)acemaker." 
nu^aning  ''artificial  cardiac  pacemaker/' 
^o  common  a  word  that  it  may  be  diffi- 
cult to  realize  that  artificial  cardiac 
])acemakcrs  liave  been  used  clinically 
for  only  18  years. 

Disorders  of  the  heart  beat,  in  partic- 
ular the  association  of  a  very  slow  pulse 
with  fainting  attacks,  were  described  by 
eighteenth  century  physicians,  but  sig- 
nificant work  on  the  conduction  system 
of  the  heart  was  not  done  until  Ir^te  in 
ihe  nineteenth  century.  The  sino-atrial 
node,  the  nat  ural  pacemaker  or  normal 
site  of  the  initiation  of  the  el'^ctrical 
stimulus  to  the  heart  was  named  and 
described  in  1907.  Even  though  the  con- 
duction system  of  the  heart  was  poorly 
understood  at  the  time,  electrical  stim- 
ulation of  the  heart  was  attempted  as 
early  as  1819.  In  1952  Paul  M.  ZoU 
succe.ssfully  restarted  an  arrested  human 
heart  by  means  of  electrical  stimulation 
through  the  chest  wall.  While  his 
method  was  subsequently  used  primar- 
ily for  resuscitation,  it  was  recognized  as 
])0tentially  useful  for  patients  with  heart 
block.  Some  patients  v .  h  heart  block 
suffer  from  Stokes- Adams  attacks,  a  syn- 
drome whose  life-threatening  nature 
was  impel  to  Zoll  and  other  pioiljers 
in  the  id  of  artificial  pacemakers  to 
develo])  practical  methods  of  providing 
continuous  pacing  sLli  iii  on  a  perma- 
nent basis. 


Stokos-Adains  seizures  occur  (';  urinu 
transition  from  j^artia!  to  complete 
atrin-\-entrirular  heait  l^lork  and  durinir 
periods  of  complete  aTrio-\er:trirular 
!  A-\  block.  The  sei/urcs  as  orii^inalK" 
described  bv  Stokes  in  18"i6  ronsist  of 
intermittent  transient  ejnsodes  of  mi- 
consciousness  and /or  convulsions^  ])a- 
tients  with  slow  heart  rates.  ''In  a  broad 
sense  these  seizures  mav  rei^ult  fiom  an\- 
alteration  in  cardiac  mechanism  wliif  h 
resu'ts  in  a  s\iddcn  drastic  n\  iction  in 
the  cardiac  output  and  conso(piently  in 
the  cerebral  fiow.  e.s:..  followincr  the 
sudden  onset  of  a  very  slow  lieart  rate 
or  marked  acceleration  of  the  heart 
beat.  E'^.sentially.  the  faintinc:  attacks 
and  ionvulsi\'e  seizures  which  typifv 
this  syndrome  arc  due  to  failure  of  the 
brain  to  recei\-e  an  adeq\iate  blood  sup- 
ply for  a  period  of  three  to  nine  sec- 
onds, or  longer." 

Stokes-Adam'i  seizures  may  occur 
spontaneouslv  but  they  are  frequently 
precipitated  by  emotion  and  excitement. 
Onset  of  acidosis  ai  rl/or  increase  in 
serum  potassium  are  some  of  the  other 
factors  that  may  bring  on  Stokes-xAdams 
attacks.  Medical  therapy  for  these  at- 
tacks is  frequently  inadequate  and  often 
ineffective.  It  is  not  suqDrising,  then, 
that  Zoll,  two  years  after  he  restored 
circulation  m  patients  with  complete 
heart  block  by  using  externally  applied 
electrical  shocks,  reported  on  the  use  of 
this  method  in  several  patients  with 
acute  Stekes-Adams- attacks.  It  should 
be  made  clear  that  this  early  form  of 
pacing  was  external,  with  the  electrodes 
applied  to  the  external  surface  of  the 
chest  wall. 

"The  inclde  ice  of  heart  block  and 
Stokes-Adams  seizures  in  this  country 
has  been  estimated  at  25,000  to  30,000 
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r:izc<i  anniiallv,  or  spprov^'niatelv  rqual 
to  that  of  ronizenital  heart  defects .  Cou- 
plod  with  this  incidence  is  a  hieh  mor- 
talitv  rate  which,  ir.  the  pre-]  ..^ceniaker 
era,  probahly  exceeded  within  a 

year  of  the  first  attack.  Ahhoueh  the 
precise  effect  of  lonfr-term  pacing  on 
this  fonnidable  mort.^lity  is  unkr^own. 
data  from  \  arious  series  c^f  patients  su^- 
ercsts  tliat,  at  t}ic  ver>'  least,  average 

sunival  times  have  been  doubled  by 
artificial  cardiac  ])acing  despite  the  dis- 
appoint'ng  frequency  of  failures  and 
irnp^^rfections  in  early  pacing  systems. 
Recent  studies  indicate  that  the  one- 
year  50%  mortality  rate  of  medically 
managed  acquired  heart  block  has  been 
reduced  to  about  l2^/c  through  the  ap- 
plication of  pacerri?Aer  therapy.  Of 
course,  mortality  data  cannot  communi- 
cate the  anxiety  and  misery  of  the  pa- 
tient subject  to  mpredictabk^  attacks 
of  unconsciousness  and  convulsions/* 

During  the  years  following  ZolFs  ini- 
tial efTorts.  open  heart  surgery  became 
practical.  As  more  complex  problems 
were  corrected  it  was  apparent  that 
surgical  heart  block  was  a  serious  and 
significant  problem.  In  some  instances 
surgical  block  was  a  transient  problem, 
bu^  tlie  mortality  of  permanent  surgical 
heart  block  was  a  compelling  factor  in 
the  continued  development  of  pace- 
makers.^^^  Before  Dr.  ZolFs  pioneering 
effort  could  be  parlayed  by  other  in- 
vestigators into  systems  capable  of  pro- 
viding pacing  stimuli  for  prolonged  pe- 
riods of  months  and  yerrs,  practical 
methods  of  placing  pacer  electrodes  in 
direct  contact  with  the  heart  had  to  be 
devised.  Such  a  development  would 
lower  voltage  requirements  to  between 
1.5  and  ]^  olts  (as  compared  to  75  to 
150  volts  required  by  ZolPs  external 
pacer) ,  a  stimulus  strength  too  weak  to 


be  detcctiMi  i;\  li;-  :>.uit'i;t.  -dr-.d  a 
prert^qui<ite    to    tlir    {lo\  elo:  :  -f 

hi<:}i]y  portah]e  hta:  e\  t  <  '::\:^h':r]\ 
implantable  pacemakers. 

In  1:^'7,  spurred  by  ihr  iiTi])ctus  nf 
surcicaiiy  y^rof]:?,  .--,'1  heart  block.  Dr. 
William  L.  Wririch,  Dr.  \*inceiu  frott, 
and  Dr.  C.  \Valton  Liliehei  at  the  Uni- 
\ersity  of  Minnesota  School  of  Meth- 
cine  demonstrated  the  clinical  ft^asibil- 
ity  of  direct  electrical  stjmulation  of  the 
myocardiun.  \*ia  wire  leads  inserted 
through  the  chest.  Of  course,  electrodes 
could  be  inserted  throiigli  the  open 
rhest  if  the  need  for  them  arose  durin^r 
surgery.  But  the  Minnesota  technicjne 
l)rovided  a  practical  method  of  insert- 
ing myocardial  electrodes  in  post-surgi- 
cal and  non-surgical  patients  as  well,  by 
piercing  the  chest  wall  witli  a  hollow 
needle  through  which  an  electrode  is 
passed  and  the  needle  subsequently 
withdrawn.  When  later  used  witli  ex- 
ternal or  implantable  pacers,  myocar- 
dial electrode  emplacement  proved  to 
be  a  highly  valuable  method  and  with 
many  modifications,  is  still  widely  used. 

However,  early  difficulties  gave 
impetus  to  the  exploration  of  other 
approaches  to  the  heart.  In  1959,  Sey- 
mour Fi'rman  and  co-workers  at  Mon- 
tefiore  Hcapital  and  Medical  Center, 
Bronx,  New  York,  demonstrated  the 
feasibility  of  long  term  stimulation  of 
the  right  ventricular  endocardial  sur- 
face by  a  unipolar  electrode  catheter 
passed  into  the  right  ventricle  by  way  of 
the  jugular  vein.  Although  the  method 
leads  to  occasional  perforation  of  the 
heart  wall  and  carries  the  potential 
hazard  of  blood  clot  formation  on  the 
intravascular  electrode,  many  medical 
teams  are  convinced  that  the  transven- 
ous  method  is  safer  and  more  reliable 
than  the  use  of  myocardial  electrodes. 
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Electrode  dislodeernent  or  breakaee. 
which  occurred  occasionally  in  earlier 
studies,  was  virtually  eliminated  by 
modification  of  technique  and  changes 
in  electrode  design.  The  long-term  suc- 
cess o:  ransvenous  pacing  is  iiitributed 
largely  to  th>  fact  that  the  elect  rod  :- 
rests  against  the  inside  of  the  heart  wall 
(endocardium)  where  it  is  apparently 
subjected  to  less  stress  from  heart  mo- 
tion.^Other  recent  accomplishments 
in  the  field  of  electrode  design  and  em- 
placement include  the  use  of  electrodes 
made  of,  or  tipped  by,  platinum  to 
avoid  corrosion  and  tissue  reaction:  and 
the  implantation  in  children  who  re- 
quire permanent  pacing  of  a  plastic 
bag  containing  an  extra  length  of  elec- 
trode ware  that  uncoil:  as  the  child 
grows, '^^ 

In  the  same  year  (1957)  that  direct 
myocardial  pacing  electrodes  were  first 
inst^rt'^d  thi^  igh  the  chest  wall  by  Uni- 
\*ersity  of  Minnesota  surgeons,  the  same 
research  team  collaborated  with  a  group 
of  electronics  engineers  to  devise  the 
first  truly  portable  external  pacemaker. 
Basically,  the  same  type  of  pacemaker 
is  still  used  for  emergency  and /or 
temporary  pacing.  The  new  portable  de- 
vice was,  however,  far  from  ideal  for 
long-term  pacing,  although  some  pa- 


tients were  malritalned  huccei-fu:i\  with 
it  for  a  year  or  two.  A  major  *  -ohViri 
was  the  entrx-  of  infectious  o: .  anisuic 
via  the  e.vtrriori/ed  electrode  lead  wires. 
This  problem  was  eliminated  by  a  radio 
frequency  pacemaker  developed  at  \*ale 
University  and  used  clinically  for  the 
first  time  in  1959.  Difficulties  in  main- 
taining proper  alignment  between  the 
external  antenna  and  implanted  re- 
ceiver, and  problems  with  outside  fac- 
tors interfering  with  the  radiosignal,  to- 
gether with  the  desire  to  eliminate  all 
external  components,  led  in  1960  to 
clinical  use  of  the  first  completely  im- 
plantable pacemaker  system.  This  was 
the  original  Chardack-Greatbatch  pace- 
maker. 

One  recently  developed  type  of  pace- 
maker being  used  clinically  is  the  *  le- 
mand"  or  *'standby"  pacemaker.  1  i\s 
unit  is  designed  to  eliminate  competi- 
tion between  spontaneous  heart  beats 
and  pacemaker-i  iduced  beats  that  re- 
sult in  daiigerous  arrhythmi?«5>  Another 
advance  is  the  design  of  a  unit  with  two 
batteries.  If  one  fails,  the  other  will  take 
over  and  maintain  pacemaker  function. 

After  a  review  of  the  conduction  sys- 
tem of  the  heart.  Miss  Alexander  will 
discuss  several  types  of  electrodes  and 
pacemaker  units. 


MARY  a!j:xasdi:r,  r.x 


Notitial  Conduction  and  Pacemakers 

Pathway  of  conduction 

The  natural  pacemaker  of  the  heart 
is  most  commonly  referred  to  as  the 
S.A,  or  sino-atrial  node.  Gros'-ly  the 
sino-atrial  node  is  located  near  the  junc- 
tion of  the  superior  vena  cava  and  the 
right  atrium.  This  node  is  composed  of 
specialized  cells  with  the  capability  of 
rhythmic  electrical  excitation  and  im< 
pulse  formation.  It  is  uncertain  whether 


the  major  cond^^ction  from  the  sino- 
atrial node  to  the  atrioventricular 
(A-V)  node  occurs  through  special  con- 
ducting fibers  or  bands,  or  whether  it 
occurs  generally  through  the  atrial  nms- 
culature.  This  node  discharges  at  a  rate 
of  60  to  100  pulsations  per  minute.  As 
the  S.A.  node  discharges,  the  electrical 
impulse  gives  rise  to  the  P  wave.  Even 


tho^juh  the  S.A.  riodtj  i,-o:.::"iv  il.^j  hear: 
raif,  all  riV'.Ms  cA  the  nr> .irc: i.avc 
ih'j  jjoitr.iial  U}  sciAf  ir.  tiu-  ».a;':'n"it\ 
but  do  oiilv  under  ab-  riiuil  condi- 
tion^. 

I  he  next  struc  ture  i:;  liv  [Kith\va\'  of 
oiidurtion  is  the  A  A  node  uliiih  is 
located  at  the  base  of  the  interatrial 
'••'♦ptuin.  The  Bundle  of  His  is  a  rontinu- 
a: ion  of  the  specialized  conduction  svs- 
tern  fror..  the  A-\*  node.  It  begins  at  the 
anterior  niaigin  of  the  A-\'  node  a: 
crosses  the  juiiCuon  of  tht-  inttMat?..: 
and  ill  1^, ventricular  sejJtuins,  This  di- 
vides into  two  bunr^Ie  branches. 

As  the  electrical  \\'a\e  crosses  the 
A'V  nodes  and  the  Bundle  of  and 
starts  down  the  bur:  . lie  brar  ^---^  he 
first  part  of  the  QRS  ron  in- 
scribed on  the  clcctrocardit  The 
QRS  complex  is  completed  as  the  elec- 
trical wave  travels  down  the  remaining 
bundle  branches  and  spreads  through 
the  Purkinje's  fibers,  distributing  the  ex- 
citation throufrhout  the  subendocar- 
diuni,  endocaidium,  and  myocardium. 
A  period  of  relaxation  or  repolarization 
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S  j  SEGMENT  : 

Figure  1,  a  rhythm  strip  of  the  electrocar- 
diogram shows  not  only  a  normal  sequence 
of  events,  but  also  a  norma)  tirrmg  period 
for  thfcse  events.  The  P-R  intenal  which 
starts  at  the  beginning  of  the  V'  wave  and 
continues  until  the  beginning  of  the  R  wav^« 
takes  approximately  0.2  seconds,  i  he  QRS 
complex  foiloA'ing  the  P-R  interval  takes 
approxii.    tely  0.12  seconds. 


In  thi-:  nciioU.  the  1"  \va\e  is  ir^SiTr'^L^ 
CD  the  clecti-o  *ard:ocrar.':i. 

Disease  ■  (■'■•aet"r;i::.!l  ar^ruired '  . 
trauma,  deec:ir:a:ion,  dv-yc  tox:rit\- 
mav  alir:  c^r  i:itr-!r'-]>i:  V.ic  iic::..al  ];ath- 
way  of  fM  'luition.  If  tii:^  occur-  a 
cardiac  ai :  Ia-iIk:  ,:a  niav  rxi^-i  ,a  - 

i!.  thmia  (ifst!:]^--  di'^n;" '■)ari  r^  \r\  raic. 
rhythm,  and  r:  i.<>]n]\\cXio:..  \i\  >  .iir 
instances  a  caujar  ])accin;5kcv  iriav  he 
used  to  correct  au  wihythmia. 

start  our  di*^russion  of  arrhv- 
thnnas  w\v.  the  atrial  arrhythnjas.  dis- 
c^.  ^m:.':  '        iIk^'^c  a  paccrnakc:"  rn\rht 

^■\n-auial  i af;^■rardi:  an  atrial 
arrhytimiia  tije  -:no-atriaI  "lode.  ^Ilie 
sinus  impulses  are  slo\%'.'d  bv  Jiscasc  or 
drujT  toxicity  to  a  rate  below  60  ]>er 
minute,  A  slow  rate  will  permit  intcr- 
rujMions  in  the  normal  pathway  of  con- 
duction by  an  ectoj^c  focus  kiiowit  as  a 
premature    \'entricular    heat.    If  this 
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Tigure  2  shows  a  strip  of  nornv  '  sinus 
rhythm.  "I'he  P  wave  occurs  at  regular  in- 
tervals and  every  P  wave  is  followed  by  a 
QRS  con»plex.  All  P  waves  and  all  QRS 
complexes  have  the  same  configurations  and 
contours. 
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\'e:.;;:«  !ilar  tarhvcarcia  or  \enthcular 
fibrillation  in^v  occur.  A  pacemaker 
ir»ay  be  employed  to  pre\ent  these  un- 
desirable arrhyth-iTiias.  It  should  be 
noted  that  sinus  bradycardia  may  be  a 
perfectlv  normal  state  in  some  individ- 
uals and  should  not  be  treated.  If  it  is 
not  a  normal  state,  drug  therapy  may  be 
instituted  to  bring  the  rate  back  to 
nonnal.  If  drugs  are  ineffective,  pacing 
may  be  instituted  to  sustain  cardiac 
output  until  tl:e  dni_:  :  iTect  wears  off  or 
until  circulation  iinj^rf cs.  On  the  elec- 
trocardiogram the  riALjiii  and  conduc- 
tion are  normal,  but  &:c  rate  is  slow. 

Another  atri.il  anhythmia  is  sino- 
atrial arrest.  This  arrhythmia  occurs  be- 
cause no  impulses  are  formed  in  the  S.A. 
node.  The  cause  may  be  drug  toxicity  or 
an  interruption  of  the  blood  flowing  to 
the  S.A.  node.  Although  ectopic  focus 
takes  over  the  pacemaker  function,  it 
can  lead  to  liCidesirable  arrhythmia.  The 
incidence  of  sino-atrial  arrest  is  rare, 
but  if  it  occurs  frex^ucntly  pacing  may 
be  instituted  until  the  druc  effect  wears 
off  or  until  cirrulation  improves.  As 
suggested  by  the  title  of  this  arrhythmia, 
sino-atrial  arrest  shows  complete  ab- 
sence of  atrial  activity — the  P  wave  is 
completely  absent.  The  QRS  may  or 
may  not  be  present  depending  upon  the 
origin  of  the  ventricular  pacemaker  im- 
pulses. S-T  segment  may  or  may  not  be 
present. 

Next  there  are  the  arrhythmias 
caused  by  malfunction  of  the  A-V  node. 
Because  the  cells  of  the  atrioventricular 
node  function  as  tissue  of  transmission 
when  disease,  degeneration,  or  toxicity 
occur,  these  cells  will  transmit  the  im- 
pulses slowly  or  not  at  all.  Thus,  some 
degree  of  A-V  block  will  occur. 


I  .here  aie  thrrr  ivpe>  oi  rrct-s  o: 
AA'  block. 

In  rlrst-decree  AA'  hloi  k.  all  siriu- 
iir'ijniKes  reacii  tiie  \rnTrKles  hut  takt- 
loriLiei  to  ijet  there.  Tiie  eltn  iro<  arfii<^- 
graph  shows  a  proloniied  P-R  interval 
<  longer  than  0.2  seconds  .  This  intervai 
is  constant. 

In  second-desjree  r)lork.  some  sinus 
imj.'ulses  reach  the  ventricles.  .S^j-rne  ha\c 
a  fixed  P-R  interval  and  son  ha\c  a 
chaii^iiiu:  P-R  interval.  Those  liaving  a 
fixed  P*R  interval  may  exhil;it  ratios  of 
2: 1,  8: 1,  or  3:2,  but  the  i!iterval  will  be 
constant.  Those  havini;  -  hanging  P-R 
interval,  known  as  the  Wenckebach 
phenomenon,  may  exhibit  a  ratio  of  2: 1 
for  a  period  of  time,  then  3:1,  the.: 
back  to  2:1  This  phenomenon  occurs 
most  frequently  and  is  characterized  as 
follows:  Diseased  nodal  tissues  fa::gue 
quickly.  Each  impulse  fatigues  those 
tissues  further  and  consequently  each 
impulse  is  transmitted  more  slowly.  The 
P-R  interval  becomes  longer  each  ti*ue 
until  the  node  ceases  to  transmit.  Tr.is 
period  of  ni-transmission  rests  the  cells 
and  they  are  ready  to  start  ail  over 
again. 

A  pacing  electrode  is  rarely  inserted 
for  a  first-  or  second-degree  A-V  block. 
However,  it  ^may  be  considered  if  the 
patient  has  had  a  posterior  r;iyocardial 
infarction  and  a  greater  degree  of  block 
is  anticipated. 

Complete  heart  block,  the  third  type 
of  A-V  block,  is  the  ultimate  stage  of 
disease  of  the  A-V  node.  The  A-V  node 
ceases  to  function.  Life  is  maintained  by 
an  ectopic  pacemaker  in  the  Bundle  of 
His  or  the  ventricles.  The  EKG  shows 
that  the  atrial  and  ventricular  rates  are 
different — the  atrial  rate  is  fast  and  the 
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\ (;::tririiiar  rate  is  slow  ai:d  :rrt-.'i:Iar. 
Theie  is  :.o  vor:sister:t  relaticr^!.:  '  '-.a:- 
tween  P  u  aves  and  QlvS  *  or!-:>iex;;<. 

A  compjetc  heart  block  is  a  priir.-:^ 
:!\cicaTion  fo:  ;;aciiiir.  h  prevents  re- 
tarded cardiac  output  and  ^^low  rates 
whicli  allow  iriterru])iion  by  premature 
vrntrirular  contraction  ;  PVC's  .  lead- 
ing to  ventricular  tachycardia  '  \'T  ^ 
and  ventricular  fibrillation  (  V'F) . 

Tn  the  bundle  branrl:  block,  the  block 
occurs  below  the  AA'  bundle  and  can 
progress  to  bilateral  bundle  branch 
block.  Because  the  impulses  cannot  com- 
plete the  normal  pathway  they  must 
travel  through  the  ventricles.  On  the 
EKG  the  ventricular  complexes  appear 
wide  and  bizarre.  The  indicationi,  for  a 
pacemaker  are  the  same  as  those  for  an 
A-V  block. 

I  now  direct  your  attention  to  the 
ventricular  arrh>i:hnnias,  first  looking  at 
PVC's.  In  this  condition  an  irritable 
ventricular  focus  overtakes  sinus  im- 
pulses and  causes  a  premature  ventricu- 
lar beat  on  the  EKG.  No  P  wave  pre- 
cedes them.  The  PVCs  appear  wide 
and  b'rarre  on  tb<?  EKG, 

Ventricular  beats  aris.ng  from  differ- 
ent foci  have  different  contours.  If  a 
slow  ventricular  rate  exists  and  PVC's 
occur,  a  pacemaker  may  be  used  to  pre- 
vent ventricular  tachycardia,  a  run  of 
PVC*s.  The  rate  of  these  contractions  is 
150  per  minute  and  regular  on  the 
The  ventricular  complexes  ap- 
wide  and  bizarre;  no  P  waves  are 
i^icsent.  A  pacing  electrode  may  be  used 
to  pace  at  a  greater  rati,  thereby  pre- 
venting interruption  by  ectopic  focus. 
This  is  a  last  measure  type  treatment 
and  is  not  always  effective. 

Pacemakers  may  be  used  for  patients 
with  mild  forms  of  heart  block  who  are 
to  undergo  general  anesthesia.  This  in- 


creaces  their  jiredi^-r^osit'c.'!-  to  de\"clop- 
rner.:  of  :arh\'-ar::.\t:.::;ia^  arid  %e::ir'r- 
uiar  a.svstolc.  I'he  pa- "-r:. :tk;^r  :Tui:.t.\:'> 
regular  hear'i  rh\-t}::;i  \v:.:if>  tlu*  oatient 
\<  anr'^tiiC' an-',  in.iv  f>e  ."eirio\ed 
\s:tf:i::  a  iv..  hnuT^  .r,  at  t:.e  :!:ost.  a  i^'w 
da;.^  [(;!lnv.  in<:  the  procedure. 

B^^''\ause  of  the  ariatomicaJ  jocation  of 
the  cv)ndi;ction  svstem,  ])ati'_'7Us  requrr- 
iiiGT  sureviy  for  low  atrial  sej)ial  defects, 
hiirh  \eTiiricular  septal  defects,  anci 
aortic  and  mitral  valvular  '•urui  iN  jnav 
be  candidates  fnr  sureica'  .\  induced 
block.  CoMii)licatio!)s  such  trauma  or 
edcm,?  from  ^uiure^  may  t^i  t-ate  a  lem])0- 
rar\-  or  permanent  blo(  ;..ic:e  of  sinus 
impulses.  Pativ*n*.s  who  ha\'e  tiicir  mitral 
and  tricusj^id  vahes  replaced  liave  a 
pacing  electrode  placed  on  the  \en- 
triclc  during  surgery  becaiAse  the  po])- 
pettes  of  the  pro*,  'letic  values  m:r  in- 
jure the  conduction  system. 

After  the  arrhythmia  has  been  diag- 
nosed and  the  need  for  pacing  has  been 
determined,  a  method  of  pacing  must 
be  selected. 

Methods  of  pacing 

The  ^xed-ratc  asynchronous  pacing 
method  stinmlates  the  \'entricle  at  a  pre- 
set, constant  rate.  Patients  ha\'ing  a 
sinus  bradycardia  or  second-  or  third- 
degree  block  may  be  candidates  for  this 
method.  The  adjustable-rate  asynchro- 
nous method  has  a  range  of  rates  which 
can  be  vp^ed  by  the  physician  to  meet 
the  specific  needs  of  the  patient.  It  is 
unusual  for  patients  witli  these  types  of 
pacemakers  to  convert  to  normal  sinus 
rhythm.  However,  when  this  occurs, 
competition  between  the  pacemaker  and 
the  patient's  rhy*hm  exists.  The  pace- 
maker may  then  be  removed. 

Synchronous  pacing  is  designed  to 
stimulate  the  ventricles  in  response  to 


signals  from  the  aiiia.  It  ads  as  the  AA' 
conduction  system,  paces  the  ventricles 
continiioiisly.  and  is  res])onsi\c  to  the 
atrial  stimulus  in  a  pre-set  range.  This 
method  can  produce  10  to  20%  increase 
in  cardiac  output.  This  pacemaker  is 
often  ])ref erred  for  patients  who  are 
younger,  are  more  active,  and  have  a 
healthy  S.A.  rhythm,  but  ha\e  complete 
heart  block. 

A  final  method  of  pacing  is  "standby" 
or  "demand"  pacing.  It  is  used  for  pa- 
tients who  do  not  have  a  fixed  block, 
but  develop  bradycardia  or  asystole. 
When  the  patient  does  not  trigger  his 
o^vn  impulse,  this  unit  discharges, 
thereby  triggering  an  impulse. 

Once  the  pacing  method  is  deter- 
mined, the  next  step  is  to  determine  if 
the  jiatient  needs  a  temporary  (ex- 
ternal) or  permanent  (internal)  pace- 
maker. The  types  of  electrodes  and 
ajDproach  for  insertion  or  placement  of 
the  electrodes  must  also  be  deteiTnined. 
There  are  many  electrodes  and  pace- 
makers on  the  market,  each  having  ad- 
vantages and  disadvantages. 

Types  of  pacemakers  and  electrodes 

I  shall  now  discuss  available  elec- 
trodes and  how  they  are  used  starting 
with  the  external  units. 


Figure  3.  The  Medtronic  5800  asynchronous 


adjustable  rate  paceiraker. 


Fii^ure  !>  shows  a  Medtronic  5800 
asynchronous  adjustable  rate  pacemaker. 
If  a  patient  has  a  teniporary  pacing 
electrode  on  the  heart,  this  unit  is  used 
in  the  operating  room  and  is  returned  to 
the  nursing  unit  with  him.  If  a  tempo- 
rary pacing  electrode  is  inserted  wlr'^e 
on  the  unit,  this  pacemaker  is  used.  It 
contams  a  connection  for  pacing  cable, 
rate  and  amjDlitude  control,  on-ofiT 
switch  and  signal  light. 


Figure  4.  The  Medtronic  Pacett, 


The  Medtronic  Pacette  shown  in  Pict- 
ure 4  works  the  same  as  the  Medtronic 
5800,  but  is  lightweight  and  niay  be  pre- 
ferred for  children.  The  Medtronic  de- 
mand pacemaker  is  similar  to  the  asyn- 
chronous adjustable  rate  jjacemaker. 

Several  different  types  of  electrodes 
can  be  used  with  these  units. 

The  University  of  Minnesota  myo- 
cardial electrode  has  a  connecting  end 
for  the  positive  and  negative  attach- 
ments to  the  external  unit  and  an  atra- 
matic  needle  attached.  It  is  sewn  to  the 
heart  with  minimal  trauma.  (See  Fig- 
ure 5.) 

Another  type,  the  transverious  endo- 
cardial catheter  electrode,  is  inserted 
through  the  brachial  vein  and  passed  to 
the  right  ventricle  with  the  aid  of  fluo- 
roscopy. With  this  type  of  electrode  the 
patient  can  be  paced  temporarily  with- 
out having  a  thoractomy. 
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The  CHiardack-Greatbatch  paccniakri 
shown  in  Figure*  6  may  bo  used  if  the 
j)atit'nt  requires  a  permanent  implanta- 
ble pacemaker. 


Figure  5.  The  University  of  Minnesota 
myocardial  electrode. 


Figure  6.  A  pacemaker  of  this  type 
(Chardack-Greatbatch)  may  be  used  if 
the  patient  requires  a  permanent  implantable 
pacemaker. 


There  are  several  types  of  electrodes 
that  may  be  selected  to  transmit  the  im- 
pulses from  the  generator.  One  is  the 
helical  spring  electrode.  To  use  this 
type,  a  thoractomy  incision  is  made  and 
the  ends  of  the  leads  are  placed  into  the 


heart  muscle.  Tho  otlu^r  ends  arc  thrn 
passed  through  a  tunnrl  to  tiu-  im- 
plantation sitr  (usually  the  abdonu-n': 
and  connected  to  the  inij^lantable  unit. 

Another  type  of  electrode,  used  witli 
permanent  j^acemakers.  is  a  trans\en- 
ous  endocardial  electrode.  (See  Figure 
7.)  It  is  ])laced  througli  the  internal  or 
external  jugular  \-ein  and  passed  into 
the  apex  of  the  right  ventricle.  It 
catches  in  tuberculi  so  it  doesn't  float 
free  in  the  \  entriclc.  The  ends  are  tun- 
neled through  subcutaneous  tissue  to  the 
area  under  the  clavicle  and  connected 
to  the  implantable  unit. 


Figure  7.  The  transvenous  endocardial 
electrode  used  with  permanent  pacemakers. 


To  review,  we  have  touched  on  the 
natural  pathway  of  conduction,  the 
natural  pacemaker  (that  is,  the  S.A. 
node)  discharging  electrical  energy  to 
the  A-V  node,  the  Bundle  of  His, 
bundle  branches,  and  the  Purkinje's 
fibers.  Disease,  injury,  or  drug  toxicity 
can  disturb  this  pathway  causing  altera- 
tion in  rate,  rhythm,  and/or  conduction. 
This  disturbance  can  result  in  arrhy- 
thmias. For  some  of  these  arrhythmias 
a  pacemaker  may  be  used  to  sustain 
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cardiac  output.  These  arrhythmias  are 
sinus  bradycardia,  sinus  arrest,  various 
degrees  of  A-V  block  or  bundle  branch 
block,  PVC's,  and  \'entricular  tachy- 
cardia. The  inethods  of  pacing  discussed 
^vere  demand,  synch ronois,  fixed-rate 
asynchronous,  and  adjustable-rate  as>'n- 
clironous.  The  last  two  are  the  most 
commonly  used. 

The  type  of  pacemaker,  method  of 
pacing,  and  type  of  electrode  are  se- 
lected by  the  physician.  The  nurse 
should  be  familiar  with  the  patient's 
diagnosis,  methods  of  pacing,  pacing 


equipment  available  at  the  institution, 
and  which  electrodes  and  leads  should 
be  used  together.  Patients  are  keenly 
aware  that  their  life  is  dependent  upon 
the  pacenjaker  and  require  considerable 
support  to  maintain  confidence  in  th'^ 
pacing  unit.  The  nurse  can  offer  sup- 
pert  more  effectively  if  she  is  familiar 
with  the  equipment. 

Miss  Patricia  Mclntire  will  now  dis- 
cuss nursing  care  of  a  patient  with  a 
temporary  pacing  electrode  and  an  ex- 
ternal pacemaker. 


PATRICIA  MC  IXTIRE,  R,N. 
Clinical  Nurse,  Nursing  Unit  6  West 


Nur&ing  Care  of  Patients  With  External  Pacemakers 


Alert,  observant,  and  knowledgeable 
pei^sonnel  are  necessary  in  order  to  ef- 
fectively care  for  patients  who  have  cr 
who  might  require  pacing  wires  and  ex- 
ternal pacemakers.  I  would  like  to 
present  the  nurse's  responsibility  in  car- 
ing for  such  patients  on  a  nursing  unit. 

The  patient  may  return  to  the  unit 
following  surgery  where  internal  pacing 
wires  have  been  inserted  as  a  prophy- 


lactic measure-  A  pacemaker  box  al- 
ways returns  with  the  patient  and  is 
kept  at  the  bedside  easily  accessible  and 
in  full  view  in  case  heart  block  occurs 
and  attachment  to  the  pacemaker  box 
becomes  necessary.  The  external  por- 
tion of  the  myocardial  wire  is  secured 
at  the  skin  insertion  site  with  a  suture 
and  covered  with  a  dry  sterile  dressing 
leaving  ths  electrode  tips  exposed  in 
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'Order  that  ii,t*y  iniglu  be  f|uickly  at- 
tached to    iC  pacemaker  box.  It  is  wise 
to  label  the  chessing  ''pacint;  wires'"  to 
prc\ent  their  being  acri  den  tally  pulled 
Out  SoiTietimes  there  may  be  a  small 
amount  of  drainage  around  the  wires. 
After  rnnsulting  with  the  physician  the 
nurse  may  be  responsible  for  changing 
the  dressing  in  wiiich  case  she  will  use 
sterile  tcciinique  to  prevent  the  intro- 
duction of  bacteria  whicii  could  lead  to 
infection.  An  antibiotic  ointment  is  fre- 
quently applied  at  the  skin  insertion 
site.  The  j^rophylactic  wires  are  left  in 
place  until  such  time  that  the  physician 
is  confident  that  heart  block  will  net 
occur.  He  may  then  decide  to  remove 
the  wire,  This  is  ratht^r  easily  accom- 
plished by  giving  the  wire  a  gentle  tug. 
If  heart  block  occurs  in  the  operatijig 
room  and  persists  the  patient  will  return 
with  the  pacing  wire  attached  to  an  ex- 
ternal pacemaker  box.  The  pacemaker 
has  an  oflf-on  2>vvlLi.h.  The  nurse  should 
be  cognizant  of  the  fact  that  this  is  the 
oflf-on  switch.  A  visual  indicator  of  the 
pacemaker  output  is  provided  by  the 
light  meter.  An  apical  pulse  should  be 
counted  with  the  light  rate  on  the  box. 
When  the  count  of  the  patient  rate  and 
the  light  rate  are  identical,  the  patient 
is  pacing  1  to  1.  This  is  the  desired  pat- 
tern. 

There  are  two  other  possible  ways  oi 
detecting  whether  or  not  the  patient  is 
pacing  1 : 1 — either  by  cardiac  monitor 
or  EKG  strip.  On  6  West  the  nurses  are 
permitted  to  run  a  lead  II  rhythm  strip 
which  is  one  lead  of  a  possible  12  lead 
EKG.  On  the  EKG  strip  the  pacing 
artifact  consistently  appears  as  a  fine 
broken  line  before  each  QRS  complex. 
This  picture  would  also  appear  on  the 
slope  of  the  cardiac  monitor.  The  rate 
:ontrol  sets  the  patient's  pulse  rate.  For 


example,  if  the  ^ct  rate  is  80.  then  the 
patient's  ai)iral  pulse  should  be  80.  The 
uj)per  dial  labek-d  M.-X  regulates  the 
amplitude,  the  amourit  of  electrical 
current  the  myocardium  is  receiving.  A 
piece  rA  tiear  plastic  tape  should  be 
placed  o\'cr  both  diab  so  that  they  will 
not  be  inadvertently  moved.  The  elec- 
trode tips  are  attached  to  the  positive 
and  'negati\  e  terminals  located  on  top  of 
the  pacemaker  box.  The  connection  be- 
tween the  two  should  be  snug  to  prevent 
the  electrode  tips  from  slipping;.  Handles 
are  provided  for  secuniig  the  pacemaker 
to  the  patient  or  otlier  sup})orlt.  Tiie 
battery  compartment  contains  a  power- 
ful mercury  batter)'  with  a  service  life 
of  more  than  500  hours.  An  extra  bat- 
tery and  screw  driver  should  be  kept  ait 
the  patient's  bedside  in  case  of  hatterx- 
failure.  The  date  of  the  batterx-  change 
should  be  noted  on  the  pacemaker  box. 

In  the  preceding  discussion  I  ha\'e  re- 
lated the  desirable  approach  in  the 
treatment  of  heart  block.  Unfortunately, 
cardiac  arrest  and  various  blocks  can 
occur  on  the  nursing  unit  necessitating 
emergency  bedside  insertion  of  pacing 
wires.  W^hen  a  complete  heart  block  oc- 
tiirs  on  the  nursing  unit,  the  nurse  may 
observe  that  the  patient  exhibits  syncope 
and  convulsions  which  occur  due  to  an 
inadequate  cerebral  circulation,  charac- 
terizing the  Stokes-Adams  Syndrone. 
This  may  be  followed  by  a  slow  rhythm 
having  i^^s  origin  in  the  A-V  node  or  the 
ventricle,  or  no  rate  at  all. 

The  responsibility  of  the  nurse  in  this 
situation  is  to  gather  equipment,  assist 
the  physician,  and  reassure  the  patient 
if  he  is  conscious.  Therefore  the  nurse 
must  know  where  to  readily  obtain  the 
equipment.  The  heart  wire,  alligator 
clip,  and  17  gauge  needle  are  the  items 
necessary  to  establish  pacing  at  the  bed- 
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sidt*.  Naturally  the  })a(  inu  wire  is  at~ 
tachfHl  by  way  of  the  alligator  clip  to 
the  ]:)aceniaker  box  itself. 

In  the  nursing  care  of  patients  with 
external  ])acemakers  it  is  very  important 
to  prevent  pull  on  the  pacincr  wires.  If 
a  patient  is  on  bed  rest  the  external  box 
may  be  taped  to  the  patient's  am  or 
abdomen.  Care  should  be  taken  not  to 
excoriate  the  skin.  This  can  be  j^re- 
vented  by  placing  4  x  -Vs  under  the  box. 
Another  way  of  securing  the  box  when 
a  patient  is  confined  to  bed  is  to  j^ut 
tapes  through  the  handles  of  the  box 
and  pin  it  to  the  bed  linen.  If  a  patient 
is  ambulatory  he  should  be  provided 
with  belt  or  jacket.  The  belt  holds  the 
external  box  at  the  waist  and  can  be 
obtained  from  the  OR.  The  jacket  has 
a  pocket  in  which  the  box  rests,  is 
sleeveless,  has  a  velcro  closing  in  the 
front  or  back,  and  can  be  worn  under 
outer  garments.  At  NIH  we  are  for- 
tunate to  have  these  jackets  designed 
and  made  to  fit  each  patient.  This  is 
done  by  a  special  section  of  the  laundry. 

Nursing  staff  members  must  be  cog- 
nizant l/  complications  that  can  arise 
in  patients  who  have  external  pace- 
makers. If  the  apical  pulse  should  de- 
crease and  the  patient  is  not  pacmg  1 : 1 
with  the  pacemaker,  this  could  indicate 
either  battery  failure,  dislodgement  of 
the  electrode  from  the  heart,  or  break- 
age  of  the  pacing  wires.  A  lead  II 
rhythm  strip  would  be  run.  Absence  of 
the  pacing  artifact  can  validate  such 
problems.  Improper  pacing  is  also  indi- 
cated when  no  QRS  complex  follows  a 
pacing  artifact. 

If  the  apical  pulse  increases  and  is 
not  the  same  when  counted  against  the 
light  meter  there  may  be  competition 
between  the  patient's  own  returning 
cardiac  activity  and  the  pacemaker. 


I  his  n::iv  result  :n  ].ucrinak(T  stimuli 
t.-^liinLT  in  tho  vulnerable  jH*rio(l  of  tho 
ronduction  cycle,  thus  triixircrinLr  \cn- 
tricular  nhriHation. 

If  the  amplitude  settinor  is  sot  too  h'v^h 
the  patient  may  experience  a  sliixht 
shock  at  tlie  site  of  the  pacinjr  wire.  This 
should  be  broiic^hit  to  the  attention  of 
the  i^hysician  who  could  lower  the  am- 
perage in  order  to  make  the  ]7atient 
more  comfortable.  lIiccouc;hs  may  oc- 
casionally signal  current  leakas^e  across 
Tthe  diaphragm.  This  jihenomenon  can 
aho  indicate  too  h'l^h  an  amplitude  set- 
ting. Infection  may  occur  at  the  site  of 
the  pacing  wire.  This  might  he  demon- 
strated by  increasing  drainage,  rise  in 
itemperature.  redness  and  wamith.  and 
pain  arovmd  the  site. 

The  i>atient  with  an  external  pace- 
maker requires  a  great  deal  of  psycho- 
Jonical  sui)port.  One  disadvantage  of  an 
exw^rnal  box  is  that  the  jiatient  does  not 
forget  his  disability.  Fear  of  malfunction 
of  equiiwent  may  produce  marked 
ani:ietv.  Personnel  coring  for  him  should 
be  confident  and  secure  in  their  ap- 
proach so  that  they  transmit  these  same 
feelings  to  him.  l^hc  patient  should  be 
encouraged  to  express  his  fears  and 
know  that  the  nurse  is  concerned  about 
him  personally.  Most  important  is  that 
he  realize  that  the  nurse  will  be  present 
when  needed. 

Most  patients  remain  in  the  hospital 
with  a  temporary'  external  pacemaker 
until  some  decision  is  made  as  to 
whether  or  not  they  require  a  perma- 
nent pacemaker. 
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BARBARA  TFAVELL.  RS. 
Clinical  Surse,  Xursing  Unit  6  West 


Nursing  Care  of  Patients  with  Implanted  Pacemakers 


You  have  just  heard  a  rcviev,"  of  the 
conduction  system  of  the  heart,  some  of 
the  causes  of  heart  block,  the  various 
types  of  pacemakers  and  electrodes  and 
their  methods  of  placement.  I  would 
like  now  to  discuss  the  nurse's  respon- 
sibilities a  id  the  nursing  care  of  the  pa- 
tient with  an  implanted  permanent 
pacemaker.  To  give  comprehensive  care 


to  patients  of  this  type  the  nurse  must 
assume  the  responsibility  for  knowing 
the  methods  of  pacing,  the  indications 
for  pacing,  techniques  and  mode?  ^>f 
pacing  and  some  of  the  hazards  in- 
volved. 

As  discussed,  the  pacemaker  is  used 
to  increase  ventricular  rate  by  supplying 
a   current   pulse   from   an  electrical 
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sourrt'.  llie  indications  for  use  of  a 
l^enuaneiit  pareinakcr  arc  usually 
Stokcs-Adains  and  surgical  trauma. 
There?  are  two  surgical  aj)i)roarhes  com- 
monly used  for  implantinc^  a  pacemaker 
-tlie  transvenous  and  the  transthoracic 
approach.  The  emphasis  of  patients 
nursing  care  needs  is  dictated  by  the 
tyi)e  of  approach  used  in  surgers'. 

In  understanding  the  post-operative 
care  of  these  patients  I  think  it  is  par- 
ticularly important  to  fully  understand 
the  type  of  pacemaker  used  in  the  pa- 
tient and  how  it  works.  In  the  asyn- 
chronous fixed -rate  and  asynchronous 
adjustable-rate  pacemakers,  the  rate  is 
selected  and  set  before  implant. 

They  are  more  reliable  than  the 
other  tv-f)es  of  pacemaker  mainly  due  to 
the  fact  that  they  arc  electronically 
simpler  and  at  this  time  better  per- 
fected. However,  there  are  also  disad- 
vantages to  this  type  of  pacing.  The 
atrial  and  ventricular  activity  are  not 
synchronized  and  the  efficiency  of 
atrium  as  a  booster  pump  is  lost.  An- 
other disadvantage  is  that  the  heart 
rate  does  not  increase  with  the  ])hysio- 
logical  needs  of  the  patient  as  ii  would 
in  a  healthy  individual  who  had  just 
run  up  two  flights  of  stairs.  As  men- 
tioned earlier,- another  important  disad- 
vantage is  that  a  fixed-rate  pacemaker 
can  compete  with  the  patient's  own 
rhythm. 

A  second  type  of  pacemaker  is  the 
synchronous  pacemaker.  The  ventricles 
are  stimulated  by  the  pacemaker  so  that 
they  will  contract  after  each  atrial  con- 
traction. This  is  done  by  an  atrial  sens- 
ing device.  The  device  perceives  an 
electrical  P  wave,  waits  for  a  pre-set 
interval  and  then  generates  a  current 
pulse  which  stimulates  the  ventricles  to 
contract.  This  method  is  thought  to  en- 


hance cardiac  rhythm,  tiius  improve 
cardiac  output. 

To  insure  safety  an  automatic  A\' 
node-like  current  is  contained  \%  it}iin  the 
system  so  that  a  block  \Nill  occur  if  a 
rapid  atrial  arrhythmia  occurs.  On  the 
other  hand  if  the  atrium  fails  to  stinm- 
late,  another  automatic  current  in  the 
system  starts  a  pacing  stimulus  at  a  set 
rate. 

Synchronous  pacing,  unfortunately, 
requires  a  thoracotomy  for  placement  of 
the  sensing  and  i)acing  electrodes.  These 
units  are  more  comi)lex  and  therefore 
not  as  reliable  as  fixed  rates. 

The  third  mode  of  pacing  is  by  de- 
mand pacemak-jr.  This  type  has  a 
special  sensing  device  that  recognizes 
the  QRS  that  nonnally  occurs  with  each 
ventricular  contraction.  Therefore,  if  a 
QRS  does  not  occur  within  a  pre-set 
time  limit,  the  pacemaker  discharges  at 
at  fixed  rate,  Tiiis  type  is  becoming  pre- 
valent since  it  functions  only  when 
needed.  This  system  is  more  complex 
than  the  fixed-rate  and  its  reliability  is 
not  yet  well  established.  The  amplitude 
and  rate  can  be  changed  on  an  im- 
planted pacemaker  by  means  of  a  skin 
needle  called  a  "Keith"  needle.  This  is 
inserted  through  the  skin  into  the  rate 
or  amplitude  control  and  adjustments 
made. 

Complications  can  occur  from  im- 
planting a  pacemaker.  One  complica- 
tion is  infection  or  rejection  of  the  pace- 
maker. This  can  occur  any  time  from 
one  week  to  one  year.  If  this  happens 
you  must  change  the  site  of  the  pace- 
maker. One  patient  rejected  two  pace- 
makers in  three  months.  This  is  a  rare 
occurrence  due  to  the  fact  that  these 
units  are  covered  with  silastic.  Perfora- 
tion of  the  right  ventricle  by  the  cath- 
eter tip  is  another  complication,  for- 
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tuuati'ly  a  larc  hut  it  can  orcur 

U'>ua]]\-  in  th.c  first  -tn  hours. 

Lf\'ul  Iranures.  corrosion  or  dislorliro- 
mont  rail  he  caused  l)y  irrcss  sejjsis  and 
will  result  in  t^acinir  failure,  but  niorc 
fre(jucntly  the  cause  is  activity  of  the 
j)atient.  There  cc/uld  be  fractures  aloni; 
the  wire  \\'ith  an  absence  of  stimulus 
even  thousjh  the  unit  is  disdiargint^ 
normally,  A  transistor  radio  may  be 
used  lO  check  that  the  pacemaker  is 
transmitting  impulses  by  turning;  up  the 
volume  and  turning  tlic  selector  be- 
tween stations.  The  pacemaker's  im- 
pulses may  be  heard  and  counted. 

Hiccoughs  may  occur  due  to  stimulus 
of  the  diaphragm  by  the  pacing  elec- 
trode in  the  right  ventricle  as  is  in  the 
case  of  the  temporary  pacemaker  as  well 
as  t!ie  implanted  pacemaker.  Stimula- 
tion of  muscle  adjacent  to  an  indifTerent 
electrode  occasionally  occurs.  This  is 
uncomfortable  but  usually  tolerated.  It 
is  less  prominent  after  the  i)anent  is 
fully  n)obilized.  Increased  threshold  is 
another  problem.  The  pacemaker  is 
usually  set  with  a  high  amplitude  be- 
cause fibrosis  eventually  occurs  around 
the  catheter  tip  and  causes  the  cnerg>- 
to  be  dissipated. 

Battery'  failure  is  another  complica- 
tion which  can  cause  problems.  A  slow 
regular  pulse  may  be  due  to  complete 
cessation  of  pacing  with  a  return  to  an 
idioventricular  rhythm  or  may  be  due  to 
an  abnormally  slow  unit  discharging  as 
a  manifestation  of  battery  exhaustion.  A 
slow  ventricular  rate  is  particularly  apt 
to  precipitate  runs  of  V.T.  or  V.F,  Some 
units  were  designed  to  speed  up  as  the 
batteries  ran  out  causing  tachycardia, 
but  this  is  now  recognized  as  being  even 
less  desirable. 

Other  signs  of  battery  failure  are  de- 
creased amplitude  in  pacing  artifact  on 


the  hhJ  's  and  a  loss  of  deiincaiio:;  o\ 
hatteiA-  ioils  seen  hy  X-raw  P,.itte;it'< 
f(^r  ])erii!an(uit  ])ai  riiiakers  usualK  hist 
24-  ■no!iths.  Ariv  system  of  atrial 
]jacii)L:  ex(  ej)t  atoiiU(  is  dependent  on 
a  battery  de\ice  and  fiatietv  exh.a  lotion 
is  inevitable.  Batteries  can  be  r<^pla;ed 
under  local  anesthesia. 

On  the*  EKG  a  small  aitifact  re])rc- 
scntini:  the  ]>ar(miaker  stimulus  shouhl 
]Hece(le  each  QRS  con]j)le\  indicatin^r 
that  the  ])acemaker  is  stimidatini:  each 
ventricular  complex.  With  the  fixed 
rate,  competition  is  often  a  jjrobjem  be- 
cause electrical  stimulus  within  the  pa- 
tient s  own  heart  may  someti-nes  com- 
])ete  with  the  ])acemaker  stimulus  to  the 
\'entric]es,  Tiiis  may  or  niav  not  be 
significant,,  but  it  is  iinj)ortant  to  note 
and  report. 

The  stifT  new  catheter  may  produce 
injury  to  the  myocardium  and  mav  re- 
sult in  PV^C's.  If  the  pacemaker  stimulus 
hits  in  a  particularly  vulnerable  period 
of  the  PVC,  V.T.  or  may  occur 

and  cause  death.  It  is  usually  48  to  72 
hours  after  implant  that  adequate  fibro- 
sis develops  so  this  is  a  critical  period 
and  observations  of  these  PVC'r  must 
be  noted  so  the  physician  can  take  meas- 
ures to  suppress  them. 

Such  a  variety  of  possible  com- 
plications makes  immediate,  constant, 
post-operative  observation  and  EKC 
monitoring  one  of  the  most  important 
nurs)v,g  objectives. 

Another  responsibility  of  the  r.urse  is 
to  be  sure  the  defibrillator  is  ready  and 
nearby.  Usually  the  patient  will  have 
an  intravenous  going  and  it  should  be 
kept  patent  for  any  such  emergency. 
The  extent  of  the  nurse's  involvement 
with  the  pacemaker  depends  on  the 
mode  of  pacing.  With  the  fixed  rate 
pacemaker  frequent  pulse  checks  for 
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cjiiniily     r.hni;;^:     tliai     :  i()->t-n:  »vr>it ■\ 
j"CMO(i.  ]I';s  liif'iiiior  c!t.'<"' i  < "uir-  sho  iiti 

d.'iily.  Oucc  uic  v.U'wwx  \<  separ.ii'„:(..i 
fM-i:j  iiis  !nc)niioiinQ  r'(|nipj]:<.'nt  he 
ir^v.ailv  piOLTicsscs  rapitIK".  1  is  ahlo  to 
rare  ff^r  hini'-clf  after  a  few  davs  with 
little  Lissisiaijce.  The  aniomu  of  ];)h^■5lc:;il 
exfMci^c,  exertion  and  lypc  of  \\'ork  lie 
will  he  able  to  do  will  be  cieiermincd  bv 
ib.c  pi]v?ici;nh  usuaih-  in  i elr^rioiiship  lo 
ll\e  patient's  ]^re-|Xieeinaker  eardiac 
eondition.  Tiic  ;plnsiriari  will  t'arcfullv 
exjilaiii  any  linailatioi/s  xhc  j'^atieiit  wil) 
have.  Patients  with  ])cnnancni  trans- 
vcnou?  jxaerrs  should  be  tar;:Tiit  to  do 
lanere  of  nioiunj  on  the  operative  side 
to  |)rc\ent  iio/en  shoulder.  This  is 
better  if  the  j-Xiticnt  can  bo  taught  })re- 
operati\ely. 

Careful  sterile  technique  must  be 
used  in  dressing  changes  for  prevention 
of  infections. 

Probably  one  of  the  most  important 
nursing  responsibilities  is  recognition 
and  understanding  of  thj  j)atient's  emo- 
tional response  to  his  ])acernaknr.  These 
patients  face  immediate  death,  with 
enough  awareness  of  their  situation  to 
appreciate  vvhat  is  happening  to  them. 
They  realize  that  their  arrythmias  are 
dangerous,  but  that  they  have  a  reason' 
able  chance  for  survival. 

If  they  ha\'e  a  fixed  rats  pacemaker 
they  are  usually  instructed  to  count 
their  pulse  daily  and  report  any  irregu- 
larities. However,  each  patient  must  be 


u.ird  [^'-  \l.<'  Y'^uw)  r->  <  a;-\ 

p;itierji>  rr'-d  ^^        i:^PuMcd  to 

rare  chanui^^. 

\\twii'"-:i  in  j)artv'ular  iii;-'-  ii.i^r  somf 
adju^tTi KMU^  to  jiiakc  in  re,  U'l.-iiip  to 
the  t  n^jiietir  effix-t  <  ■{  ilu^  ■  ■  r:ru5krr. 
1  hr  '^uiTi.it'  line  Jtid  k'  *  a:e.i  I'.ie  at 
iir<\  L>rui^-Mi  and  di^cnVitn-j.,:.  Tiir  ]-.:u-o- 
iiiaki'i  :\):\\  .-ause  a  b'duc.  A\"(>nvii  ])a~ 
tient^  oftcri  i";ee(i  yo\n-  rid\-iee  a^  v.h.u 
t\-])<--  oj  n::derganiients  tc^  iilck  -.vjiirh 
adcquat':.'  -upj)Oit  as-'  :.ut  rr- 

^Ti  icting  in  th.e  aren  <^f  t}a«  j)a(  mink*'!-. 

As  yrm  can  see  there  i-  htt]<*  ddreet 
j.>}iysirnl  nursini;  e"re  in\-i)l\-ed  in  ear- 
inii  for  the  patient  after  tlie  imj>lanta- 
tion  of  a  permanent  j^acemnkcr.  The 
patient,  ho^^'c\'er,  does  need  a  great  deal 
of  obser\ang  and  a  lot  of  su})port  and 
understanding  from  the  nurse.  W'e  must 
help  the  j)atient  to  create  a  positive  at- 
titude towards  his  pacemaker  and  help 
liim  return  to  society,  as  nnudi  as  possi- 
ble, a  producti\e  adjusted  member  of 
that  society. 

Miss  Ewing  will  no^v  discuss  for  you 
a  new  type  of  ];acem.aker  which  is 
undergoing  research  in  animal  trials 
here  at  NIH. 
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j -ri-o.  ^  }:■.('  pai  rr:.ak»/T  of  tht- 

r'i;j'-:"r      A     lii:::!.    tf>:>:;M<t.    Tiin  i*\tr- 

tli'^  ^^\':r  r"'f  t'\]H-i  it: 'fViial  Trial  in 
a'.itaihN.    In    >fav.  the  device. 

hi'/ii  \-.»-iLrli^  about  3  f^iiiuTs  and  is 
iftU'^til'v  ahrnit  i^  ::"  h\-  2"  \va>  surrt'ss- 
fuliv  ir:i]>larue(i  in  a  tioc:  at  the  NIH  by 
'^urct.^ons  rsf  the  National  Heart  and 
Lurirr  Institute.  Tbx  doer,  and  four 
otliers  similar] V  implanted,  ha\*c  all  re- 
mained liealtiiy  and  tlicir  pacemakers 
lia\e  perfonned  woll. 

C.on\  e  :^iOnal  pacemakers  require 
battery  reT)iacement^  and  while  this  is  a 
simple  and  ir.inor  surgical  procedure,  it 
irivoKes  inconvenience  and  expense  to 
the  patient.  Battery  faihire  can  occur 
with  little  ]:>rior  warning  and  ran  ha\-e 
serious  consequences.  Because  the  nu- 
c]ear-j)0\\rrcd  pacemaker  features  a 
Plutonium-238  energy  source  designed 
to  provide  adequate  and  dependable 
power  levels  for  10  years,  the  unit  is  a 
major  advance  in  pacemaker  tech- 
nology. 


■ -t  '•',:!  ;r,i]  r^'^T^v    \\";:^:^  cr':- 

^u;::  :.;et:i.^  t;.at  ciiifr  rnari-.cdiV  in  eic*  - 
t!  ical  roriducti\'nv  are  ;oi:-ed  toeeth-:r 
fori-  ti:eri:;o(-oi;j,io  whir}:,  wlien 
heated  ai  one  end.  will  eeiierate  an 
electrical  current.  The  }irat  d.^\ p.-d 
by  the  dei  ay  of  t};e  PhitoniuTn  is  used  to 
Ileal  wiies  at  one  end.  Th.e  electri^\al 
CMrreiit  tiius  uenfTated  in  t}:e  wire  is 
ti:en  led  into  a  coin  eiitio;.al  pulse  ^'^u- 
crator  xsliicli  r.u{)nlies  tlie  j)acintj  pulses 
to  the  heart  via  ( .^nventional  wire  elec- 
trodes. 

P]utonium->238  was  selected  as  the 
enerf^y  source  for  several  reasons.  An 
important  one  is  that  it  is  an  emitter  of 
alpha  paiticles  which  have  hi?h  enersr^' 
but  \c.>'  .ow  penetratinc:  iJ0\ser.  thus 
eliminating  the  need  for  special  radia- 
tion shielding  materials.  Stray  radiation 
is  no  greater  than  from  the  radium  dial 
of  some  wristwatches.  f2;  Other  feasi- 
ble power  sources  are  being  im-estigated 
by  other  research  teams. 

The  stor>'  of  artificial  cardiac  pace- 
makers and  the  projections  for  the 
future  of  these  instruments  are  the  mag- 
nificent results  of  the  collaboration  be- 
tween medicine  and  technology  for  the 
benefit  of  mankind. 
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GUIDES  FOR  PRIVATE  VOCATIONAL  AND  HOME  STUDY  SCHOOLS 


INTRODUCTION 

Guides  for  Private  Vocational  and  Home  Study  Schools  as  here- 
inafter set  forth  have  been  adopted  by  the  Commission  to  afford 
guidance  as  to  the  legal  requirements  applicable  to  the  business 
practices  of  the  members  of  this  industry.  The  Guides  proscribe  the 
use  of  unfair  and  deceptive  acts  and  practices  which  have  been  used 
in  the  past  by  members  of  this  industry  to  obtain  enrollments.  The 
various  forms  of  deception  have  frequently  been  characterized  by 
misrepresentation  of  the  nature  and  efficacy  of  the  instruction 
offered  by  a  school.  Emphasis  has  been  placed  upon  the  necessity  of 
providing  the  prospective  student  with  accurate  and  truthful  infor- 
mation in  order  that  he  may  make  an  informed  and  intelligent 
decision  whether  or  not  to  enroll. 

The  Guides  should  result  in  a  more  w^idespread  and  equitable 
observance  of  the  laws  administered  by  the  Commission  with  a  view 
to  protecting  the  public  and  to  provide  a  basis  for  the  industrywide 
abandonment  of  unfair  and  deceptive  acts  and  practices  on  the  part 
of  the  proprietary  schools. 

Proposed  Guides  for  Private  Vocational  and  Home  Study 
Schools  were  made  public  by  the  Commission  on  July  7,  1970,  with 
an  invitation  for  industry  members  and  other  interested  parties  to 
submit  wriUen  comment  and  to  present  oral  comments  on  the  pro- 
posed guides  at  a  public  hearing.  After  full  consideration  of  all  of  the 
information  received  in  the  course  of  these  proceedings,  the  Com- 
mission adopted  the  Guides  in  their  present  form. 

While  the  Guides  are  interpretive  of  laws  administered  by  the 
Commission  and  thus  are  advisory  in  nature,  proceedings  to  enforce 
the  requirements  of  law  as  explained  in  the  Guides  may  be  brought 
under  the  Federal  Trade  Commission  Act  (15  U.S.C.  Sees.  41-58). 
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Briefly  stated,  the  Fedcv.il  irade  Commission  Aet  makes  it  illegal  lor 
one  to  engage  in  aiair  methods  of  competilion  in  eonimerce  and 
unfair  or  deceptive  acts  or  practices  in  commerce",  as  commerce  is 
defined  therein. 

In  order  to  picvcnt  deception  the  Commission  may  require  the 
affirmative  disclosure  of  material  facts  concerning  a  school  or  any  of 
its  courses,  which  if  known  to  prospective  students  or  students 
would  innucnce  their  decision  to  purchase  the  course  or  to  enroll. 
The  failure  to  disclose  such  information  as  may  be  required  is  an 
unfair  trade  practice  violative  of  the  Federal  Trade  Commission  Act. 
Virtually  all  of  these  Guides  provide  for  affirmative  disclosures.  Un- 
less otherwise  specified  such  disclosures  should  be  made  in  a  clear 
and  conspicuous  manner  so  as  to  be  likely  to  be  perceived  by  the 
student  or  prospective  student  prior  to  enrollment. 

Industry  members  are  cautioned  that  should  they  fail  to  comply 
with  the  provisions  of  the  Guides,  proceedings  may  be  initiated 
against  them.  Such  proceedings  might  result  in  the  issuance  of  an 
order  imposing  upon  an  industry  member  more  stringent  constraints 
or  requirements  than  those  described  in  the  Guides,  if  in  the  judg- 
ment of  the  Commission  such  provisions  are  necessary  to  stop  the 
use  of  mii.iir  or  deceptive  acts  or  practices  on  the  part  of  that 
industry  member. 

Industry  members  should  endeavor  to  conform  to  the  pro- 
visions of  the  Guides  at  the  earliest  practicable  date.  However,  in 
order  to  provide  a  reasonable  amovmt  of  time  for  hidustry  members 
to  make  necessary  revisions  in  their  advertising,  promotional 
materials  and  general  business  practices,  the  Guides,  except  as  indi- 
cated below  will  become  effective  August  14,  1972,  at  which  time 
they  will  supersede  the  trade  practice  rules  for  The  Private  Home 
Study  Schools  as  promulgated  November  2,  1936.  Industry  members 
will  be  allowed  until  November  13,  1972,  to  reprint  publications 
such  as  school  catalogs. 

Industry  members  subject  to  outstanding  Cease  and  Desist 
Orders  pertaining  to  the  subject  matter  of  these  Guides  will  be  ex- 
pected to  comply  with  such  orders  and  with  those  provisions  of  these 
Guides  which  impose  additional  requirements  upon  them. 
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Inquiries  and  requests  for  copies  of  the  Guides  should  be 
directed  to  the  Division  of  Rules  and  Guides,  Bureau  of  Consumer 
Protection,  Federal  Trade  Commission,  Washington,  D.C.  20580. 
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THE  GUIDES 


GUIDE  1  -  DEFINITIONS. 

(a)  Industry  member.  Any  person,  firm,  corporation,  or 
organization  engaged  in  the  operation  of  a  privately  owned  school 
which  offers  resident  or  correspondence  courses  or  training  or  in- 
struction purporting  to  prepare  or  qualify  individuals  for  employ- 
ment in  any  occupation  or  trade  or  in  work  requiring  mechzmical, 
technical,  artistic,  business,  or  clerical  skills  or  which  is  for  the  pur- 
pose of  enabling  a  person  to  iiriprove  his  appearance,  social  aptitude, 
personality,  or  other  attributes  is  considered  to  be  an  industry 
member.  However,  the  term  "industry  member"  shall  not  include 
resident  primary  or  secondary  schools  or  institutions  of  higher  educa- 
tion which  offer  at  least  a  two-year  program  of  accredited  college 
level  studies  for  resident  students  which  is  generally  acceptable  for 
credit  toward  a  bachelor's  degree. 

(b)  Accredited,  For  the  purpose  of  these  Guides  the  term 
"accredited"  means  that  a  course  or  school  to  which  the  term  is 
applied  has  been  evaluated  and  found  to  meet  established  criteria  by 
an  accrediting  agency  or  association  recognized  by  the  United  States 
Commissioner  of  Education  of  the  United  States  Department  of 
Health,  Education,  and  Welfare,  as  reliable  authority  as  to  the  quality 
of  the  training  offered. 

(c)  Approved,  For  the  purpose  of  these  Guides,  the  term 
"approved"  means  that  a  school  or  course  has  been  recognized  by  a 
State  or  Federal  agency  as  meeting  educational  standards  or  other 
related  quadifications  as  prescribed  by  that  agency  for  the  school  or 
course  to  which  the  term  is  applied^  It  is  not  and  should  not  be  used 
interchangeably  with  "accredited",  and  the  term  "approved"  is  not 
justified  by  the  mere  grant  of  a  corporate  charter  to  operate  or 
license  to  do  business  as  a  school  and  should-  not  be  used  unless  the 
represented  "approval"  has  in  fact  been  affirmatively  required  or 
authorized  by  State  or  Federal  law. 

GUIDE  2  -  DECEPTIVE  TRADE  OR  BUSINESS  NAMES. 

(a)  An  industry  member  should  not  use  any  trade  or  business 
name,  label,  insignia,  or  designation  which  has  the  capacity  and  tend- 
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ency  or  cdfcct  of  itiisleading  or  deceiving  pmspective  students  or 
students  with  respect  to  the  nature  c  f  the  scht^ol,  its  accreditation, 
programis  of  instruction  or  methoas  of  teaching,  or  any  other 
material  fact. 

(!b)  An  industry  memb  t  should  not  falsely  represent  directly 
or  indirectly  by  the  use  of  a  rade  or  business  name  or  in  any  other 
manner  that: 

(1)  it  is  a  part  of  or  connected  with  a  branch,  bureau,  or 
agency  of  the  United  Stete  Government^  or  of  any  State,  or 
civil  service  commission; 

(2)  it  is  an  employment  agemcy  or  that  it  is  an  employ- 
ment agent  or  authorized  tiraining  facility  for  another  industry 
or  member  of  such  industr?/,  or  otherwise  decep^ivdy  conceal 
the  fact  that  it  is  a  school. 

(c)  If  an  industry  member  conducts  its  instruction  wholly  by 
correspondence  or  home  study,  a  clear  and  conspicuous  disclosure 
should  be  made  in  immediate  comjunction  with  its  trade  or  business 
name  that  it  is  a  correspondence  or  home  study  school.  An  industry 
member  which  offers  both  resident  and  correspondence  or  home 
study  instruction  should  clearly  and  conspicuously  identify  in  all 
advertisements  and  promotional  materials,  except  in  those  pertaining 
solely  to  its  resident  program,  the  programs  or  courses  to  be  offered 
in  whole  or  in  part  by  correspondence  or  home  study. 

GUIDE  3  ^  MISREPRESENTATION  OFJIXTENT  OR  NATURE  OF 
ACCREDITATION  OR  APPBSOVAL. 


(a)  An  industry  member  should  not  misrepresent  directly  or 
indirectly  the  extent  or  nature  of  any  approval  its  school  may  have 
received  from  a  State  agency  or  the  extent  or  nature  of  its  accredita- 
tion by  a  nationally  recognized  accrediting  agency,  or  association. 
Illustratively,  an  industry  member  should  not: 

(1)  Unqualifiedly  represent  that  its  school  is  accredited 
unless  all  of  its  prograr  '  of  instruction  have  in  fact  been 
accredited  by  an  accredii.:  g  agency  recognized  by  the  United 
States  Commissioner  of  Es»  cation  of  the  United  States  Depart- 


ment  of  Health,  Education  and  Welfare.  If  an  accredited  school 
offers  courses  or  programs  of  instruction  which  have  not  been 
accredited,  all  advertisements  or  promotional  materials  pertain- 
ing to  such  courses  or  programs  should  contain  a  clear  and 
conspicuous  disclosure  that  they  are  not  accredited  if  any 
reference  is  made  in  the  advertisements  or  promotional 
materials  to  the  accreditation  of  the  school. 

(2)  Represent  that  its  school  or  a  course  is  approved,  un- 
less the  nature,  extent,  and  purpose  of  that  approval  are  dis- 
closed. 

(3)  Represent  that  students  successfully  completing  a 
course  or  program  of  instruction  may  transfer  credit  therefor  to 
an  accredited  mstitution  of  higher  education  unless  such  is  the 
fact. 

(b)  An  industry  member  should  not  represent  that  a  course  of 
instruction  has  been  approved  by  a  particular  industry,  or  that 
successful  completion  thereof  qualifies  the  student  for  admission  to  a 
labor  union  or  similar  organization,  or  for  the  receipt  of  a  State  or 
Federal  license  to  perform  certzdn  functions,  unless  such  is  the  fact. 

(c)  An  industry  member  should  not  represent  that  its  courses 
are  recommended  by  vocational  counselors,  high  schools,  colleges, 
educational  organizations,  employment  agencies,  or  members  or 
officials  of  a  particular  industry,  or  that  it  has  been  the  subject  of 
unsolicited  testimonials  or  endorsements  from  former  students  or 
anyone  else  unless  such  is  the  fact.  Testimonials  or  endorsements 
which  do  not  accurately  reflect  current  practices  of  the  school,  or 
current  conditions  or  employment  opportunities  in  the  industry  or 
occupation  to  which  the  training  pertains,  should  not  be  used. 

GUIDE  4  -  MISREPRESENTATION  OF  FACIUTIES,  SERVICES, 
QUALIFICATIONS  OF  INSTRUCTORS,  AND 
STATUS. 


(a)  An  industry  member  should  not  misrepresent  directly  or 
indirectly  in  its  advertising,  promotional  materials,  or  in  any  manner 
the  size,  location,  facilities  or  equipment  of  its  school  or  the  number 
or  educational  qualifications  of  its  faculty  and  other  personnel. 
Illustratively,  an  industry  member  should  not: 
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(1)  Use  or  refer  to  fictional  organization  divisions  or 
position  titles  or  make  any  representation  which  has  the 
tendency  or  capacity  to  mislead  or  deceive  students  or  pro- 
spective students,  as  to  the  size  or  importance  of  the  school,  its 
divisions,  faculty,  personnel,  or  officials,  or  in  any  other 
material  respect. 

(2)  Misrepresent  directly  or  indirectly  the  size,  impor- 
tance, location,  facilities,  or  equipment  of  the  school  through 
use  of  photographs,  illustrations,  or  any  other  depictions  in 
catalogs,  advertisements,  or  other  promotional  materials.  For 
example,  photographs  or  illustrations  which  purport  to  show 
school  equipment  should  not  be  used  if  the  school  does  not  use 
such  equipment  in  the  conduct  of  its  courses. 

(3)  Represent  that  the  school  owns,  operates,  or  super- 
vises a  dormitory,  eating,  or  other  living  accommodations  unless 
such  is  the  fact. 

(4)  Falsely  or  deceptively  represent  the  location  or  loca- 
tions at  which  its  courses  will  be  conducted. 

(5)  Misrepresent  the  nature,  or  efficacy,  of  its  courses, 
training  devices,  methods  or  equipment  or  the  number,  qualifi- 
cations, training,  or  experience  of  its  faculty  or  personnel, 
whether  by  means  of  endorsements  or  otherwise. 

(6)  Falsely  represent  that  it  will  provide  or  arrange  for 
part  or  full-time  employment  while  the  student  is  undergoing 
instruction;  or  misrepresent  in  any  manner,  directly  or  by  impli- 
cation, the  availability  of  such  employment  or  any  other  form 
of  financial  assistance. 

(7)  Deceptively  represent  the  nature  of  any  relationship 
which  the  school  or  any  of  its  officers,  employees,  or  instruc- 
tors may  have  with  the  United  States  Government  or  any  of  its 
agencies  or  any  agency  of  a  State  or  local  government,  or  that 
by  virtue  of  such  a  relationship  or  any  prior  relationship  its 
students  will  receive  preferred  consideration  in  obtaining 
employment  with  such  a  government  or  any  of  its  agencies. 

(8)  Represent  directly  or  indirectly  that  certain  indi- 
viduals or  classes  of  individuals  are  bona  fide  working  members 
of  its  faculty,  or  are  members  of  its  advisory  board,  or  have 
played  an  active  part  in  the  preparation  of  its  instruction 


materials,  unless  such  is  the  fact,  or  misrepresent  in  any  manner, 
directly  or  by  implication,  the  extent  or  nature  of  the  associa- 
tion of  any  person  with  the  school  or  the  courses  offered. 

(9)  Misrepresent  the  nature  and  extent  of  any  personal 
instruction,  guidance,  assistance,  or  other  attention  it  will  pro- 
vide for  its  students  either  during  a  course  or  after  completion 
of  a  course. 

(i>)  An  industry  member  should  not  represent  directly  or  in- 
directly that  it  is  a  nonprofit  organization  unless  such  is  the  fact. 

(c)  An  industry  member  should  not  falsely  represent  that  it  is 
affiliated  with  or  otherwise  connected  with  a  public  or  private 
religious  or  charitable  organization, 

(d)  An  industry  member  should  not  falsely  or  deceptively 
represent  that  a  course  has  been  recently  revised,  or  that  it  has  a 
revision  system  or  service,  or  misrepresent  in  any  manner,  its  facili- 
ties, procedures,  or  ability  to  keep  a  course  current. 


GUIDE  5  ^  MISREPRESENTATION  OF  ENROLLMENT  QUALI- 
FICATIONS OR  LIMITATIONS. 


(a)  An  industry  member  should  not  misrepresent  the  nature  or 
extent  of  any  prerequisites  it  has  established  for  enrollment  in  a 
course  or  program  of  instruction.  For  example,  it  should  not: 

(1)  Represent  that  a  course  is  available  only  to  those 
having  a  high  school  diploma  or  other  specific  educational  quali- 
fications, unless  the  sale  of  such  a  course  is  limited  to  persons 
possessing  generally  acceptable  evidence  of  such  a  diploma  or 
educational  qualifications. 

(2)  Represent  that  only  those  who  make  an  acceptable 
grade  or  complete  successfully  a  certain  test  or  examination  will 
be  admitted,  if  in  fact  enrollments  are  not  thus  limited. 

(3)  Falsely  represent  that  it  will  accept  for  enrollment 
only  a  limited  number  of  persons  or  a  limited  number  of 
persons  from  a  certain  geographical  area. 
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(4)  Falsely  represent  that  applications  for  enrollment  will 
be  considered  for  only  a  limited  period  of  time,  or  that  they 
must  be  submitted  by  a  certain  date. 

(b)  An  industry  member  should  not  falsely  represent  that  the 
lack  of  a  high  school  education  or  prior  training  or  experience  is  not 
a  handicap  or  impediment  to  successful  completion  of  a  course. 

(c)  An  industry  member  should  endeavor  to  establish  the 
qualifications  which  an  appHcant  should  have  to  assimilate  success- 
fully the  subject  matter  of  the  course.  Applicants  should  be  informed 
of  these  prerequisites,  and  those  who  are  not  so  qualified  should  not 
be  enrolled. 


GUIDE  6  -  DECEPTIVE  USE  OF  DIPLOMAS,  DEGREES,  OR 
CERTIFICATES. 


(a)  An  industry  member  should  not  issue  a  degree,  diploma, 
certificate  of  completion,  or  any  document  of  similar  import,  which 
misrepresents  directly  or  indirectly  the  subject  matter,  substance  or 
content  of  the  course  of  study  or  any  other  material  fact  concerning 
the  course  for  which  it  was  awarded  or  the  accomplishments  of  the 
student  to  whom  it  was  awarded. 

(b)  An  industry  member  should  not  offer  or  confer  an 
academic,  professional,  or  occupational  degree,  if  the  award  of  such 
degree  has  not  been  authorized  by  the  appropriate  State  educational 
agency  or  approved  by  a  nationally  recognized  accrediting  agency, 
unless  it  clearly  and  conspicuously  discloses  in  all  advertising  and 
promotio>^al  materials  which  contain  a  reference  to  such  degree  that 
its  award  has  not  been  authorized  or  approved  by  such  an  agency. 

(c)  An  industry  member  should  not  offer  or  confer  a  high 
school  diploma  unless  the  program  of  instruction  to  which  it  pertains 
is  substantially  equivalent  to  that  offered  by  a  resident  secondary 
school,  and  unless  the  student  is  informed  by  means  of  a  clear  and 
conspicuous  disclosure  in  writing  prior  to  his  enrollment,  that  the 
industry  member  cannot  guarantee  or  otherwise  control  the  recogni- 
tion which  will  be  accorded  the  diploma  by  institutions  of  higher 
education,  other  schools  or  by  prospective  employers,  and  that  the 


degree  to  which  it  is  recognized  is  a  matter  solely  within  the  dis 
crction  of  those  agencies. 

GUIDE  7  ^  DECEPTIVE  SALES  PRACTICES. 


(a)  In  obtaining  leads  to  prospective  students,  an  industry 
member  should  not  use  advertisements  or  promotional  material 
which  is  classified,  designated  or  captioned,  **Men  wanted  to  train  for 

"Help  Wanted",  "Employment",  "Business  Opportunities"  or 
by  words  or  terms  of  similar  import,  so  as  to  represent  directly  or  by 
implication  that  employment  is  being  offered. 

(b)  An  industry  member  should  not  deceptively  designate  or 
refer  to  its  sales  representatives  as  "registrars*',  "counselors", 
"advisors",  or  by  words  of  similar  import  or  misrepresent  in  any 
other  manner,  the  titles,  qualifications,  training,  experience  or  status 
of  its  salesmen,  agents,  employees,  or  other  representatives. 

(c)  The  advertising  or  promotional  materials  of  an  industry 
member  which  are  used  to  provide  leads  to  prospective  students 
should  include  the  full  name  and  address  of  the  school  (a  local 
address  is  permissible  in  the  case  of  a  multi-locational  school)  and 
disclose  the  fact  that  it  is  a  school  if  such  is  not  apparent  from  its 
name.  In  addition,  a  person  who  responds  to  such  an  advertisement 
or  promotional  material  should  not  be  visited  by  a  salesman  unless 
the  advertisement  or  material  contains  a  clear  and  conspicuous  dis- 
closure that  a  salesman  may  call  or  unless  consent  to  such  a  visit  is 
first  obtained  by  mail  or  telephone. 

(d)  In  obtaining  leads  to  prospective  students,  an  industry 
member  should  not  represent  that  it  is  conducting  a  talent  hunt, 
contest,  or  similar  test,  unless  such  is  the  fact  and  such  representa- 
tion is  accompanied  by  a  clear  and  conspicuous  disclosure  of  the 
industry  member's  name  and  address  and  the  fact  that  it  is  a  school  if 
such  is  not  apparent  from  its  name.  An  industry  member  which 
conducts  a  talent  hunt,  contest,  or  similar  test  among  prospective 
students  should  keep  accurate  records  concerning  the  results  thereof. 
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GUIDE  8     DECEPTIVE  PRICING  AND  MISUSE  OF  THE  WORD 
"FREE". 


(a)  An  industry  member  should  not  represent  directly  or  in- 
directly in  advertising  or  otherwise  that  a  course  or  courses  may  be 
taken  for  a  specified  price,  or  at  a  saving,  or  at  a  reduced  price,  when 
such  is  not  the  fact;  or  otherwise  deceive  students  or  prospective 
students  with  respect  to  the  cost  of  a  course  or  any  equipment, 
books  or  supplies  associated  therewith  or  furnish  any  means  or 
instrumentality  by  which  others  engaged  in  obtaining  enrollments 
may  make  such  representations.  Illustratively,  an  industry  member 
should  not  represent: 

(1)  That  veterans  or  other  stated  classes  of  persons  may 
be  enrolled  at  a  reduced  or  special  rate  unless  such  is  the  fact; 

(2)  That  a  specific  amount  is  its  usual  and  customary 
price  for  a  course  unless  such  amount  is  the  price  at  which  the 
course  has  been  usually  and  customarily  sold  in  the  recent 
regular  course  of  business; 

(3)  That  any  saving  is  afforded  in  the  price  of  a  course 
from  the  member's  regular  price  unless  the  price  at  which  the 
course  is  offered  constitutes  a  reduction  from  the  price  at 
which  the  course  has  been  usually  and  customarily  sold  in  the 
recent  regular  course  of  business; 

(4)  That  books,  training  materials  or  training  aids  are 
furnished  at  reduced  rates, 

(i)  unless  the  prices  therefor  have  been  reduced 
from  the  prices  at  which  they  were  usually  and 
customarily  sold  by  the  member  in  the  recent 
and  regular  course  of  business;  or 

(ii)  unless  the  prices  therefor  have  been  reduced 
from  the  prices  at  which  they  were  usually  and 
customarily  sold  at  retail  by  principal  outlets 
in  the  trade  area. 
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(b)  An  industry  member  should  not  misrepresent  the  total  cost 
of  the  course  to  a  prospective  student  or  falsely  represent  that  it 
offers  scholarships  which  pay  for  all  or  part  of  the  course. 

(Note:  The  Commission's  Guides  Against  Deceptive  Pric- 
ing afford  further  guidance  in  this  area.  Copies  are  available 
upon  request.) 

(c)  An  industry  member  which  represents  that  any  course 
material,  training  device,  or  service  is  free  should  comply  with  the 
provisions  of  the  Commission's  Guide  Concerning  Use  of  the  Word 
'*Free"  and  Similar  Representations.  Copies  are  available  upon  re- 
quest. 


GUIDE   9   ~   DFXEPTIVE   OR   UNFAIR  COLLECTION  AND 
CREDIT  PRACTICES. 

(a)  An  industry  member  should  not  use  any  deceptive  repre- 
sentations or  deceptive  means  to  collect  or  attempt  to  collect  tuition 
or  other  charges  from  its  students.  For  example,  an  industry  member 
should  not  represent  that  a  delinquent  account  has  brcn  or  will  be 
referred  to  an  independent  collection  agency  or  to  an  attorney  unless 
such  is  the  fact. 

(b)  An  industry  member  should  not  seek  to  enfcrce  or  obtain 
a  judgment  or  otherwise  attempt  to  collect  on  any  contract  or  other 
instrument  between  itself  and  a  student,  or  transfer  or  assign  such 
contract  or  other  instrument  to  a  third  party  for  the  purpose  of 
collection  or  of  enforcing  or  obtaining  a  judgment  on  said  contract 
or  instrument,  if  the  member  or  its  employees  or  representatives 
misrepresented  the  nature  or  the  terms  of  said  contract  or  instrument 
at  the  time  or  prior  to  the  time  the  contract  or  instrument  was 
signed. 

(Note:  The  Commission's  Guides  Against  Debt  Collection 
Deception  afford  further  guidance  in  this  area.  Copies  are  avail- 
able upon  request.) 
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GUIDE    10    -    AFFIRMATIVE   DISCLOSURES   PRIOR  TO 
ENROLLMENT. 


Before  obtaining  the  signature  of  a  prospective  student  or  of  his 
parent  or  guardian  on  an  enrollment  contract  or  contract  of  sale,  an 
industry  member  should  furnish  in  writing  to  that  person  or  persons 
the  following  information: 

(a)  The  member's  policy  and  regulations  relative  to 
make-up  work,  delay  or  delinquency  in  meeting  course  require- 
ments, and  standards  required  of  the  student  for  achieving  satis- 
factory progress^  including  class  attendance  if  applicable. 

(b)  If  the  member  recommends,  suggests,  or  requires  that 
the  student  have  or  secure  any  additional  texts,  equipment,  or 
materials  other  than  usual  student  supplies  such  as  paper  and 
pencils,  or  utilize  any  supplementary  services  offered  by  the 
member,  and  the  cost  thereof  is  not  included  in  the  contract 
price  of  the  course,  an  itemized  list  of  such  items  and  services 
showing  the  price  thereof. 

(c)  In  the  case  of  courses  to  be  taught  in  residence,  a 
description  of  the  school's  physical  facilities,  and  equipment  to 
be  used  in  teaching  the  class,  and  the  usual  class  size. 

(d)  If  the  member  represents  that  it  offers  a  placement 
service  to  its  graduates  or  will  otherwise  secure  or  assist  them  to 
find  employment,  a  detailed  and  explicit  description  of  the 
extent  and  nature  of  this  service  or  assistance. 

(e)  Any  other  material  facts  concerning  the  school  and 
the  program  of  instruction  or  course  which  are  reasonably  likely 
to  affect  the  decision  of  the  student  to  enroll  therein. 

Promulgated  by  the  Federal  Trade  Commission  May  16,  1972. 


Charles  A.  Tobin, 
Secretary. 
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ABOUT  THE  GUIDE  AND  ITS  USE 


Nature  and  Format  of  the  Guicie 

This  is  an  instructor's  guide  for  a  three -session  training  course  for  supervisors  in 
safety  and  fire  protection.  Its  objectives  are: 

To  help  supervisors  understand  what  causes  accidents  and  fires, 

To  acquaint  them  better  with  their  role  in  safety  and  fire  protection,  and 

To  give  them  some  concrete  suggestions  on  how  to  carry  out  their  responsibilities 
for  safety  and  fire  protection. 

The  guide  contains  complete  Instruction  plans  for  each  of  the  three  sessions,  illus- 
trations of  the  blackboard  work,  reproductions  of  the  14  charts ,  and  copies  of  the  1 3 
handouts. 

The  Instruction  plan  for  each  of  the  sessions  consists  of  four  items: 

I.  TOPIC 

II.  OBJECTIVES 

III.  MATERIALS 

IV.  CONDUCT  OF  THE  SESSION 

Item  in,  •'Materials,"  Includes  a  list  of  references  to  help  the  Instructor  prepare 
himself  for  conducting  the  session  and  a  list  of  the  training  aids  which  he  will  need  to 
obtain  and  familiarize  himself  with  In  advance  of  the  meeting. 

Item  IV,  "Conduct  of  the  Session,"  Is  a  "blueprint"  for  conducting  the  training.  It  Is 
arranged  In  two  columns:  on  the  right  Is  a  deUlled  outline  of  the  subject  matter  of  the 
session,  expressed  In  the  second  person;  on  the  left  are  notes  for  any  activity  there  is 
other  than  "telling."  The  notes  refer  to  such  Instructor  activities  as  blackboard  work,  use 
of  charts,  distribution  of  handouts,  and  demonstrations;  and  such  trainee  activities  as  ques- 
tions and  answers  and  actual  practice  performance  (of  a  skill,  for  example). 

The  "Conduct  of  the  Session"  provides  for  (a)  an  Introduction- -the  motivating  part  of 
the  session,  which  tells  the  trainee  what  he's  to  learn  and  how  he  can  use  what  he  learns; 
(b)  presentation- -the  actual  subject  matter  of  the  session;  (c)  a  summary  of  the  main 
points;  and  (d)  the  assignment.  If  any.  In  preparation  for  the  next  session.  Sessions  one  and 
two  provide  for  additional  questions  and  answers  on  the  subject  matter  which  has  been 
presented,  for  use  just  before  the  summary  In  case  time  Is  available  for  additional  dis- 
cussion. 

A  summary  of  the  whole  course  Is  accomplished  through  a  15-questlon  multiple- 
choice  test  exercise  and  discussion  during  the  last  half  of  the  final  session. 

The  Subject  Matter 

The  subject  matter  Is  concerned  primarily  with  principles  of  safety  and  fire  protec- 
tion, the  application  of  which  Is  an  Integral  part  of  the  VA  supervisory  job  In  any  type  of 
Installation  or  work. 

It  treats  of  su<:h  matters  as  the  point  of  attack  in  accident  prevention,  general  prin- 
ciples of  accident  prevention,  unsafe  conditions  and  unsafe  acts  and  how  to  eliminate  them, 
what  to  do  when  an  accident  strikes,  principles  of  fire  protection,  elements  of  fire,  fire 
prevention,  what  to  do  when  a  fire  Is  discovered,  limiting  the  spread  of  fire,  evacuation 
In  case  of  fire,  station  organization  for  safety  and  fire  protection,  and  how  those  with 
safety  and  fire  protection  responsibilities  contribute  to  the  objectives  of  the  program. 

While  the  course  Is  devoted  primarily  to  principles  of  general  application,  provision 
has  been  made  for  certain  differences  among  Installations  an.5  kinds  of  work.  Examples  of 
unsafe  conditions  and  unsafe  acts,  for  Instance,  will  be  related  to  the  participants'  own 
work  environment.  Also,  each  trainee  will  "tailor"  the  list  of  "Unsafe  Conditions  to  Look 
For"  to  meet  his  own  work  environmental  needs.  The  "handout"  on  the  fire  warning  and 
alarm  system  ("When  the  Fire  Alarm  Sounds--")  Is  to  be  completed  and  reproduced 
locally  to  reflect  local  facilities  and  local  requirements.  While  all  seven  common  types  of 
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portable  fire  extinguishers  are  mentioned  briefly  In  the  course,  only  those  on  the  station 
are  explained  and  dennonstrated. 

Flexibility  of  the  Instruction  Plans 

The  instruction  plans  are  given  In  more  than  usual  detail —not  only  with  regard  to  the 
subject  matter  but  also  with  respect  to  the  Instructional  techniques  to  be  used.  This  was 
done  not  to  discourage  the  instructor  from  developing  his  own  plans,  but  rather  to  make  It 
easier  and  less  costly  for  station  management  to  discharge  Its  responsibility  for  safety  and 
fire  protection  training. 

If  the  instructor  doesn't  feel  comfortable  about  following  the  Instruction  plans  as  set 
out  in  the  guide,  he  should  feel  free  to  revise  them,  or  adjust  them,  or  completely  /c-do 
them  to  fit  his  own  particular  instruction  style. 

Selecting  the  Instructor 

The  instructor  should  be  well  acquainted  with  the  VA  safety  and  fire  protection  pro- 
gram and  the  principles  and  policies  on  which  It  Is  based.  He  should  be  familiar  with 
common  accident  and  fire  hazards  - -both  unsafe  conditions  and  unsafe  acts,  the  special 
hazards  of  his  own  Installation  and  Its  work,  and  appropriate  preventive  and  corrective 
practices.  He  should  be  skilled  In  handling  and  demonstrating  all  of  the  types  of  portable 
fire  extinguishers  used  on  the  station,  unless  a  skilled  fire  marshal  or  fire  fighter  is  avail- 
able to  conduct  this  part  of  the  training.  He  should  also,  of  course,  be  able  to  speak  effec- 
tively before  a  group,  lead  a  discussion,  and  phrase  answers  to  questions  Intelligibly.  He 
need  not  be  a  highly  skilled  Instructor,  but  certainly  this  Is  desirable. 

If  It  is  necessary  to  select  as  Instructor  someone  without  an  adequate  background  and 
competence  In  safety  and  fire  protection  as  described  above,  a  person  who  has  such  quali- 
fications should  be  assigned  as  a  **resource  person"  to  attend  all  sessions,  answer  tech- 
nical questions,  perform  the  demonstrations,  and  otherwise  assist  the  Instructor. 

For  this  particular  course,  a  person  technically  qualified  in  the  subject  matter  with 
average  ability  as  an  Instructor  Is  preferable  to  a  highly  skilled  Instructor  lacking  technical 
knowledge  and  skill  in  safety  and  fire  protection. 

Size  and  Arrangement  of  the  Group;  Arrangement  of  Facilities 

Since  the  course  provides  for  discussion,  demonstrations,  and.  In  session  two.  In- 
dividual trainee  performance,  the  group  should  be  no  larger  than  twelve.  Ten  Is  preferable. 
The  trainees  should  be  seated  around  a  conference  table  with  the  Instructor  atone  end  and 
the  resource  person,  if  any,  nearby.  The  charts,  used  In  sessions  two  and  three,  have  been 
kept  small  enough  (Zl  by  3Z)  to  be  placed  right  on  the  conference  table  and  used  comfortably 
In  a  position  to  the  right  or  left  (usually  left,  for  a  right-handed  person)  of  the  instructor's 
place.  The  blackboard  should  be  placed  on  the  other  side  as  close  to  the  table  as  Is  con- 
venient. 

• 

Length  of  Sessions 

Two -hour  sessions  are  planned  for.  A  ten-minute  break  Is  highly  recommended  at  an 
appropriate  point  about  half-way  through  the  session. 

Requisitioning  the  Training  Materials 

The  Guide.  The  guide,  TG  08-1,  Is  for  the  use  of  the  Instructor  only.  It  should  not  be 
distributed  to  the  trainees.  Should  an  extra  copy  or  so  be  needed.  It  may  be  ordered  through 
the  regular  requisitioning  procedure. 

The  Charts.  A  set  of  fourteen  2  1  by  32 -inch  charts  was  supplied  with  the  Initial  dis- 
tribution of  this  guide.  Additional  sets  arc  available  only  for  replacement  In  case  of  wear, 
damage,  etc.  The  regular  requisitioning  procedure  may  be  used. 

The  '  'Handouts."  Eleven  of  the  thirteen  handouts  (materials  distributed  to  each 
trainee  Individually  during  the  course)  have  been  assembled  and  stocked  In  sets.  They  may 
be  procured  through  the  regular  requisitioning  procedure  by  ordering,  for  example,  **10 
sets  of  the  handouts  for  TG  08.1."  Handout  II-E,  **When  the  Fire  Alarm  Sounds--,"  must 
be  completed  and  reproduced  locally.  SF  92,  * 'Supervisor 's  Report  of  Accident,"  Is  a 
standard  form,  which  should  be  available  at  the  station. 


INSTRUCTION  PLAN  FOR  SESSION  ONE 
I.     TOPIC:    Accident  Prevention 
n.  OBJECTIVES: 

A.    To  point  up  the  reasons  for  preventing  accidents 
P.    To  identify  a  point  of  attack  in  accident  prevention 
C.    To  suggest  actions  supervisors  can  take  to  prevent  accidents 
in.  MATERIALS: 

A.    References ; 

1.  VA  Manual  MP-3,   Part  III,   "Safety,  Fire  Protection,  and  Disaster  Relief*' 
and  Departmental  Supplements  Thereto 

a.  Chapt<;r  1,  "Introduction**  (pp.  1-3) 

b.  Chapter  2,  ''Safety  and  Fire  Protection,**  Sections  I  through  IV  (pp.  5-7); 
Section  VII,  par.  32.28  through  32.30  {pp.  11-13) 

2.  (Optional)  Heinrich,  H.  W.,  Industrial  Accident  Pre vention.  McGraw-Hill  Book 
Co.,  New  York,  1950,  Chapter  II,  Sections  1  through  5  (pp,  10-37) 

3.  (Optional)  DeReamer,  R.,  Modern  Safety  Practices,  John  Wiley  &  Sons,  Inc.. 
New  York,  1958,  Chapter  2  {pp.  15-27) 

4.  (Optional)  VA  TG  5-10,  Information  for  Supervisors  about  Accident  Reporting 
and  Employees*  Compensation  for  Injury,  December  1958 

P.    Training  Aids: 

1.  Blackboard,  chalk,  and  eraser 

2.  Charts: 


a. 

No.  I- 

1, 

"The  Accident  Sequence** 

b. 

No.  I- 

2,  ' 

"Inheritance  and  Social  Environment** 

c . 

No.  I- 

3,  ' 

'Personal  Faults** 

d. 

No.  I- 

4,  ' 

"The  Hazard'* 

e. 

No.  I- 

5.  ' 

*The  Accident'* 

f. 

No.  I- 

6,  ' 

'*The  Injury'* 

g» 

No.  I- 

7,  • 

•Accident  Factors** 

h. 

No.  I- 

8.  • 

'A  Series  of  Events** 

i. 

No.  I- 

9.  ' 

*The  Central  Factor** 

j- 

No.  I- 

10. 

"The  Point  of  Attack*' 

3.     Individual  training  aids: 

a.  Handout  I-A,  *'The  Accident  Sequence'* 

b.  Handout  I-B,  **Unsafe  Conditions  to  Look  For*' 

c.  Handout  I-C,  **When  an  Accident  Strikes** 
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d.    SF  92,  ^'Supervisor's  Report  of  Accident'* 


e.    Handout  I-D,  *'Preventlng  Accidents " 
f-    Handout  I-E,  **Flrc  Extinguisher  Facts" 
IV.    CONDUCT  OF  THE  SESSION: 

What  to  do  What  to  say 

(INTRODUCTION) 

!•  Remember  the  last  time  youor  someone 
you  know  was  Involved  In  a  fire  or  other 
kind  of  accident? 

a.  If  the  accident  resulted  In  Injury,  re- 
member-- 

(1)  the  pain  and  suffering? 

(2)  the  ruined  plans? 

(3)  the  medical  bills? 

(4)  the  time  lost  from  the  job? 

(5)  perhaps*  the  permanent  disfig- 
urement left  by  a  severe  lacera- 
tion or  an  extensive  burn? 

b.  If  the  accident  resulted  In  damaged 
property,  remember 

(1)  the  Inconvenience? 

(2)  the  time  It  took  to  get  the  ma- 
terial or  equipment  repaired  or 
replaced? 

(3)  the  unnecessary  expense? 

(4)  the  effect  on  your  wife  or  your 
husband  or  your  boss? 

2.  To  help  you  prevent  Injury  to  yourself 
and  others  and  danutge  to  property  from 
fire  and  other  kinds  of  accidents,  you  are 
being  asked  to  participate  In  a  short 
training  course  on  safety  and  fire  pro- 
te  ctlon* 

a.  The  course  Is  in  three  sessions,  two 
hours  eacho 

b.  Its  objectives  are: 

(1)  to  help  you  understand  what 
causes  accidents  and  fires, 

(2)  to  acquaint  you  better  with  your 
supervisory  role  In  safety  and 
fire  protection,  and 

(3)  to  give  you  some  concrete  sug- 
gestions on  how  to  carry  out 
your  responsibilities  for  safety 
and  fire  protection. 

3.  This  course  will  be  of  value  to  you  be- 
cause In  the  VA  safety  and  fire  protec- 
tion are  an  Integral  part  of  every  super- 
visor's job. 


4.   What    you    learn    during  this  trainin.f; 
course,  you  vvill  usc-- 

a,  to  safcgixardyoursclf  and  others  froni 
personal  Injury,  or  even  death,  and 
property  loss  -  - 

b.  not  only  here  In  the  VA  but  also  at 
home  or  wherever  you  may  be-- 


Put  boxed  material  on  BB« 


c.  anytime. 
5,  You  are  expected  to-  - 

a.  participate  in  the  discussions, 

b.  study  the  materials  handed  out  (these 
will  cover  the  important  points;  you 
need  not  take  notes,  unless  you Nvish), 
and 

c.  take  a  short  quiz  during  the  latter 
half  of  the  third  session. 

(PRESENTATION) 

1.  Today^s     session    is     concerned  with 
[  aCciD'ent  FREVENTIONJ  . 

2.  The  objectives  of  this  session  are: 

a.  to  point  up  the  reasons  why  we  want 
to  prevent  accidents, 

b.  to  identify  a  point  of  attack  in  acci - 
dent  prevention,  and 

c.  to  suggest  actions  you  can  take  to 
prevent  accidents. 

3.  There  are  two  fundamental  reasons  for 
accident  prevention. 


Put  boxed  material  on  BB. 
Put  boxed  material  on  BB. 


a.  These  are 
(1) 


TO  AVOID  HUMAN  SUFFERING 


(2)    TO  AVOID  ECONOMIC  LOSS 


b.  First  and  primarily  the  concern  of 
the  VA  and  of  you  as  a  VA  super- 
visor is  with  the  avoidance  of  human 
suffering.  Accident  prevention  Is  for 
the  benefit  and  welfare  of  people: 

(1)  for  the  patient  whose   care  Is 
entrusted  to  us, 

(2)  for  the  visitor  during  his  stay, 
and 

(3)  for  the  VA  employee. 

c.  In  1959  in  the  VA-- 

(1)  there  were  1 ,658  injuries  to  VA 
patients --this  Is  over  45  a  day; 
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(2)  there  were  597  injuries  to  ->.*isi- 
tors.  Including  beneficiaries  - - 
this  Is  1.6  a  day ; 

(3)  there  were  1,433  totally  dis- 
abling Injuries  to  VA  em- 
ployees--this  is  40  a  day. 


O:  What  are  some  costs  of  accidents? 

A:    [Underscored  items]   Add  Items  not 
mentioned  by  the  group. 


d.   Besides    causing    human  suffering, 
accidents  can  be  costly. 


( 1 )  medical    costs    and  employees* 
comper^sation  benefits 

(2)  cost  of  sick  le?,ve 

(3)  delay  In  normal  operations 

(4)  decreased  efficiency 

(5)  securing  of  a   replacement  for 
the  Injured  worker 

(6)  training  the  replacement 

(7 )  lowering  of  morale  and  result- 
ing poor  production  rate 


Visualize  how  your  employees 
would  react  (or  remember  how 
they  did  react)  to  the  sight  or 
news  of  a  fellow  worker  sus- 
taining a  serious  injury. 


e.  This  will  give 
economic  loss 
In  one  year  -  - 


you  an  idea  of  VA's 
caused  by  accidents: 


Point  to  **human  suffering'*  on  BB. 
Point  to  **cconomic  loss"  on  BB. 


(1)  there  were  104, 801man-days  lost 
by  VA  errtployccs;  this  is  290  a 
day; 

(2)  the  direct  cost  of  VA  employee 
injuries  was  $1,700,000  this  is 
$4,  650  dollars  a  day! 


f.  Keep  the  two  bases  for  accident  pre- 
vention In  proper  relationship-- 

(1)  first,  the  humanitarian, 

(2)  second,  the  economic* 

g.  For  these  two  basic  reasons-- 

(1)  You  as  an  Individual  are  inter- 
ested in  accident  prevention. 

(2)  You  as  a  supervisor  are  inter- 
ested lr»  accident  prevention* 

(3)  The  Veterans  Administration  is 
Interested  In  accident  preven- 
tion. 
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4,   And,  nou*,  where  is  our  point  of  attack  in 
this  serious  job  of  accident  prevention? 


a.    First,  let's  look  at  some  of  the  basic 
philosophy  in  accident  prevention- - 
Show  Chart  No,  1  ,*  "The  Accident  Sequence-'*  specifically,  ':he  accident  sequence.* 


(1)  The  accident  sequence  consists 
of  a  chronological  series  of  five 
accident  factors,  one  of  which  is 
the  accident  itself. 


Show  Chart  No.  2,  ' 'Inheritance  and  Social 
Environment." 

(a)  physical  abilities,  such  as-- 

eyeslght 
hearing 

muscular  strength  and  co- 
ordination condition  of  heart, 
lungs,  other  organs 

(b)  mental  abilities,  such  as-* 

reaction  time 
ability  to  remember 
ability  tc  reason 

(c)  temperament,  such  as-- 

emotional  stability 

curiosity 

flexibility 


(2)  The  first  factor  In  the  sequence, 
the  one  which  precedes  the  other 
four  factors,  is  the  indlN^idual's 
Inheritance  and  social  environ- 
ment. It  consists  of  such  things 
as: 


(d)   outside  Influences,  such  as- - 

home 

school 

job 

church 
community 

(3)  Weaknesses  stemming  from  the 
Individual's  Inheritance  and  so- 
cial environment-  -weaknesses 
such  as  defective  hearing,  poor 
memory,  emotional  Instability-- 
may  result  In  certain  personal 
Show  Chart  No.  3,  **Personal  Faults."  faults.    Personal    faults   Is  the 

second  factor  In  the  sequence. 
Some  personal  faults  are: 

(a)  recklessness 

(b)  Indifference 

(c)  Inattention 

(d)  hostility 

(e)  laziness 

( f )  temper 

(g)  excitability 

(h)  inconsiderateneps 
(  i)  stubbornness 


*The  concept  of  the  accident  sequence  and  accompanying  charts  have  been  adapted 
from  H.  W.  Helnrlch,  Industrial  Accident  Prevention,  McGraw-Hill  Book  Co.,  New  York, 
1950,  Chapter  II. 
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Show  Chart  No.  4,  *The  Hazard." 


What  arc  some  unsafe  conditions  In  the 
work  environment? 


A:  [Underscored'ltems.]  These  are  rather 
general.  Much  better  are  specific  ex- 
amples from  the  supervisors'  own  work 
environment.  Bring  out  4  or  5  such 
specific  examples. 


(4)  Any  of  these  faults  may  lead  to 
the  third  accident  factoi ,  the 
hazard.  Accident  hazards  are  of 
three  kinds: 

(a)  the  unsafe  condition, 

(b)  the  unsafe  act,  and 

(c)  the  unsafe  condition  and  the 
unsafe  act  in  combination. 


(5)   Unsafe  conditions; 

(a)  poor  housekeeping 


(b)  unsafe  equipment 

(c)  unguarded  machinery 

(d)  poor  lighting --too  much,  too 
little   


(e)  poor  ventilation 

(f)  absence  of  signs 

(6)  Unsafe  acts  are  a  greater  acci- 
dent hazard  than  unsafe  condi- 
tions; they  cause  a  greater  num- 
ber of  accidents. 

O:  What  are  some  unsafe  acts? 


A:  [Underscored  items.]  These  are  rather 
general.  Much  better  are  specific  ex- 
amples from  the  supervisors'  own  work 
environment.  Bring  out  4  or  5  such 
specific  i^xamples. 


Some  unsafe  acts  are: 

(a)  failing^  to  recognize  an  un- 
safe  condition      ^  " 

(b)  uslng^  an  incorrect  method 

(c)  practicing  faulty  work  habits 


Show  Chart  No.  5,  '*Thc  Accident." 


(d)  removing  safeguards 

(e)  failing  to  use  safety  devices 
such  as  handrails 

(f)  engaging  in  horseplay 

(7)  A  hazard  results  directly  In  an 
accident^,  the  fourth  factor  in  the 
sequence* 

(a)   Just  what  Is  an  accident? 

An  accident  Is  defined  as  an 
unexpected  Incident,  Includ- 
ing fire,  which  Interrupts  or 
Interferes  with  the  orderly 
progress    of  operations  or 
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Repeat  the  definition 


activities  and  involves  per- 
sonal injury  or  property 
damage . 

(b)  Notice  it's  an  incident,  an 
unexpected  incident.  Some 
typical  accidents  are: 

Falls 


Show  Chart  No.  6,  **The  Injury." 


Falls  are  the  most  comr 
mon  accident  in  the  VA. 

Struck  by  a  falling  object 

Slips 

Slides 

Striking  against-- 

Caught  in  or  between-- 

Fires 

Collisions 

Overexertion 

(8)  The  accident  leads  to  personal 
Injury  or  damage  to  property, 
our  fifth  factor  in  the  accident 
sequence . 

(a)  Types  of  injuries  are: 

Cuts 

Bruises 

Fractures 

Sprains 

Fatalities 

Burns 

(b)  Property  damage  can  range 
from  a  broken  glass  In  a  book 
case  to  complete  destruction 
of  a  building  by  fire. 


Show  Chart  No.  1,  '^Accident  Factors." 


(9)   These  then  are  the  factors  in  the 
accident  sequence: 

(a)  Inheritance   and    social  en- 
vironment 

(b)  Personal  faults 

(c)  The  hazard 

(d)  The  accident 

(e)  Injury  or  property  damage 


Point  to  factors  on  the  chart  as  you  mention 
them. 
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(10)    The    sequence  of  the  factors  is 
significant. 

(a)  The  injury  is  invariably 
caused  by  an  accident;  the 
accident  is  always  the  result 
of  an  unsafe  condition  or  an 
unsafe  aot. 


Show  Chart  No.  8,  *'A  Series  of  Events/' 


(b)  The  occurrence  of  a  pre- 
ventable injury  is  the  natural 
culmination  of  a  series  of 
events  or  circumstances 
which  invariably  occur  In  a 
fixed  and  logical  order. 


(c)  If  We  interrupt  the  series  by 
eliminating  even  one  of  the 
several  factors  that  com- 
prise it,  the  injury  cannot 
possibly  occur. 


Show  Chart  No.  9,  **The  Central  Factor.'' 


b.  In  accident  prevention,  the  bull*s-eye 
of  the  target  is  in  the  middle  of  the 
sequence,  the  hazard. 


(1)  This  is  the  unsafe  condition,  the 
unsafe  act,  or  the  two  in  com- 
bination. 


Show  Chart  No.  10,  **The  Point  of  Attack.*' 


(2)   Removing  this  factor  makes  the 
preceding  factors  ineffective. 


(3)  Our  point  of  attack  then  is  the 
elimination  of  the  hazard- -the 
elimination  of  the  unsafe  condi- 
tion and  the  elimination  of  the 
unsafe  act. 


Distribute  Handout  I-A,  **The  Accident 
Sequence.*'  Allow  a  few  minutes  for  the 
group  to  look  at  the  chart. 


c.  The  accident  sequence  is  illustrated 
for  you  on  this  chart  which  you  may 
keep. 

Before  getting  down  to  specifics  on  what 
we  as  supervisors  can  do  to  eliminate 
unsafe  conditions  and  unsafe  acts,  we 
should  acquaint  ourselves  with  three 
enerally  recognized  [  PRINCIPLES  OF 


CCIDENT  PREVENTIONl .  These  are 
the  principles  on  which  not  only  super- 
visory but  all  accident  prevention  a  ctivi  - 
ties  are  based. 


Put  boxed  material  on  BB. 

Put  boxed  material  on  BB. 
Put  boxed  material  on  BB. 


a.   They  are: 


(2) 


[1)[  The    creation  and  maintenance 
of    active    interest  in  accident 
.  prevention  I 


Fact-finding 


(3)1  Corrective  action  based  on  the 
facts  I 


Put  boxed  material  on  BB  as  a  heading  for 
items  to  be  listed  later. 


Each  of  your  responsibilities  as  a 
supervisor  for  |  PREVENTING  ACCI^ 
DENTSI  is  based  on  one  or  more  of 
these  principles.  This  we  shall  see 
as  we  discuss  the  specific  things 
you  can  do  to  eliminate  unsafe  con- 
ditions and  unsafe  acts. 
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Put  boxed  material  on  BB  as  first  item 
under  **Preventing  Accidents/' 


6,    What  can  the  supervisor  do  tolELIMI- 

"nate  unsafe  conditions!  ?  


Read  unsafe  conditions  from  Handout  I -A, 
**The  Accident  Sequence," 


Distribute  Handout  I-B.  *  ^Unsafe  Conditions 
to  Look  For." 

Allow  time  for  the  group  to  adjust  and  com- 
plete their  lists. 


a.  First,  let's  review  the  general  kinds 
of  unsafe  conditions  which  are  basic 
causes  of  accidents,  shown  on  your 
accident  sequence  chart. 


b.    To    eliminate    unsafe    conditions  a 
supervisor  should  first: 

(1)   Look  for  them, 

(a)  Conduct  periodic  safety  in- 
spections, 

(b)  Ask  your  employees  to  watch 
for  unsafe  conditions  and  re - 
port  them  to  you. 

(c)  Look  for  such  things  as 
shown  on  this  list. 

Study  the  list  and  circle  those 
itenis  which  you  should  look 
for  in  your  own  work  area. 
Some  of  the  items  listed  may 
be  of  no  concern  to  you.  Add 
items  not  listed  which  are 
peculiar  to  your  work  area. 


O:  What  items  have  you  added? 

A:  [5  or  6  items  given  by  the  group  pertinent 
to  the  work  supervised  by  them] 


(d)  This  adjusted  list  should  help 
you  In  your  search  for  unsafe 
conditions. 

(2)   Correct  the  condition, 

(a)  Correct  those  conditions 
which  you  can  correct, 

for  which  youhave  authority, 
and 

whicn  you  can  correct  with- 
out hazard  to  yourself  or 
others. 


(b)    Report  all  others  to  higher 
authority  -       (state  whoever 
this  is  locally)  T 


Put  boxed  material  on  BB  as  second  item 
under  '*Preventing  Accidents," 


7.    What  can  the  supervisor  do  to  [ELIMI- 
NATE UNSAFE  ACTSI?  

a.  Let's  review  the  unsafe  acts  which 
are  typical  basic  causes  of  accidents, 
shown  on  your  accident  sequence 
chart. 
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Read  unsafe  acts  from  Handout  I -A,  "The 
Accident  Sequence." 


b*   Unsafe  ac  s  are  the  principal  cause 
of  accidents. 


O:  How  can  supervisors  eliminate  unsafe 
acts? 

A:  [Boxed  Items  (1)  through  (6)]  Aftermost 
have  been  mentioned,  put  the  boxed  ma- 
terial on  the  BB»  as  Items  under  * 'Elimi- 
nate Unsafe  Acts " ;  follow  the  order 
listed,  not  as  given  by  the  group. 


c.   To  eliminate  unsafe  acts,  a  super- 
visor should: 


( I )     Assign  employees  to  jcbs  they 
are  qualified  to  perform]. 

(a)  Include  special  physical  re- 
quirements In  the  position 
description;  mention  again 
In  **Rema,rks**  space  of  SF 
52,  Request  for  Personnel 
Action. 


(b)  Do  not  assign  tasks  to  em- 
ployees who  are  not  physi- 
cally or  mentally  able  to 
perform  them. 

(2)    I  Provide  for  personal  protective 
equipment  and  enforce  Its  use  . 


(3)  [Instruct  employees  In  the  safe 
way  I  to  do  their  work.  " 

(a)  when  he  first  reports  as  a 
new  employee. 

(b)  throughout  his  service  with 
you  when  methods,  proce- 
dures, machines,  tools,  or 
equipment  change. 


(4)  [Check  regularly  |  to  see  if  em- 
ployees are  using  proper  and  safe 
methods. 


(5)  I  Take  appropriate  corrective  ac  • 
tion  at  once  |  If  they  are  not. 


(6)  Above    all.  Set    a    good  safety 
examplTj. 


Show  by  your  own  example  that 
you  are  '*sold'*  on  safety. 

What  you  think  about  accident 
prevention  is  what  your  em- 
ployees think  about  accident  pre- 
vention. 


Read  from  the  BB  the  Itstunder  ''Eliminate 
Unsafe  Acts.'* 


d.   These  then  are  the  things  you  can  do 
to  eliminate  unsafe  acts. 


8.  You  have  done  all  you  can  to  eliminate 
unsafe  conditions  and  eliminate  unsafe 
acts.  Yet  an  accident  strikes. 
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Distribute  Handout  I-C,  **When  an  Accident 
Strikes.'* 


Distribute  SF  92. 
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a.  What  do  you  do? 

Go  to  the  scene  of  the  accident. 

See  that  the  injured  gets  medical 
care . 

Notify  your  safety  officer. 
Get  identifying  Information: 

(a)  who? 

(b)  when? 

(c )  where  ? 

(d)  what? 

(e)  why? 

(5)  Find  the  Immediate  cause. 

(6)  Follow  back  to  get  the  indirect 
cause . 

(7)  Estimate  Injury  to  people  and 
damage  to  materials  and  equip- 
ment. 

(8)  Lilst  necessary  action  to  remove 
the  cause. 

(9)  Follow  through 

b.  All  of  the  Information  gained  through 
Investigation  Is  alrhed  at  one  goal-> 
prevention  of  a  similar  accident. 

c.  Finding  the  cause --both  Immediate 
and  Indirect --Is  the  key  to  the  pre- 
vention of  similar  accidents. 

d.  Accident  Investigation  Is  a  significant 
supervisory  responsibility  In  acci- 
dent prevention. 

e.  Along  with  the  responsibility  of  In- 
vestigation Is  the  responsibility  for 
preparing  the  official  accident  re- 
port* 

(1)  Notice  the  sequence  of  Items  on 
the  SF  92.  They  are  designed 
with  prevention  of  future  acci- 
dents as  the  primary  objective. 

They  lead  from  a  report  of  the 
facts  of  the  accident  (Items  1 
through  7)  to  a  report  of  correc- 
tion of  conditions  causing  the 
accldent--what  has  been  done 
(Item  8)  and  what  remains  to  be 
done  (Item  9). 

Items  10  through  23  are  more 
facts.  But  notice  that  the  last  sub- 
stantive Item  (Item  24)  stresses 
again  corrective  action*  Here, 
corrective  action  gets  the  atten- 
tion of  your  safety  and  fire  pro- 
tection officer. 
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(1) 
(2) 

(3) 
(4) 


(2)  This   form  serves  two  accident 
prevention  purposes: 


Put  boxed  material  on  BB,  as  third  item 
under  **Pre venting  Accidents," 

Put  boxed  material  on  BB,  as  last  item 
under  **Pre venting  Accidents." 

Distribute  Handout  I-D,  "Preventing  Acci- 
dents." Allow  a  few  minutes  for  the  group 
to  look  at  the  list, 

TEN  MINUTES  should  be  allowed  for  sum- 
mary and  assignment.  If  more  than  ten 
minutes  remain  at  this  point »  some  of  the 
following  questions  can  be  used: 

Q:  WhV^h  of  the  two  reasons  for  having  a 
safety  program  is  the  most  important? 

A:   To  avoid  human  suffering. 

Q:  Accident  prevention  in  VA  is  for  the 
benefit  of  people  as  well  as  for  the 
reduction  of  costs.  What  relative  im- 
portance is  placed  on  the  three  classes 
of  people  covered  under  the  program? 

A:  First,  the  patients  and  beneficiaries; 
second,  the  visiting  public;  and  third, 
the  employees. 

What  is  an  accident? 

An  accident  is  defined  as  an  unexpected 
incident.  Including  fire,  which  inter- 
rupts or  interferes  with  the  orderly 
progress  of  operations  or  activities  and 
Involves  personal  injury  or  property 
damage. 


Q: 
A: 


9. 


(a)  It  helps  you  to  carry  out  your 
responsibility  for  accident 
prevention. 

(b)  It  supplies  Information  for 
analysis  and  necessary  ac- 
tion at  your  station,  and  in 
Central  Office  for  the  agency 
as  a  whole. 

(3}  You    may    obtain    the  form 
(state  the  source  on  the  station)  . 

f.  Injured  employees  should  be  advised 
of  their  right  to  compensation  bene- 
fits. This  is  also  your  responsibility. 
If  you  need  more  Information  on  this 
particular  responsibility  including 
instructions  on  preparing  the  CA 
Forms,  (teli  them  how  to  get  it-- 
training  session  on  the  subject,  see" 
personnel  ofJRcer,  etc.) 

Two  more  responsibilities  should  be 
added  to  our  list  of  supervisory  respon- 
sibilities for  accident  prevention. 


INVESTIGATE  ACCIDENTS 


THOROUGHLY] 


IREPORT     ACCIDE  NTS  COM- 


PLETELY  AND  PROMPTLY 


10.  The  actions,  then,  that  you  can  take  to 
prevent  accidents  arc  summarized  for 
you  on  this  she^t  which  you  may  keep. 
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Q:  What  Is  the  difference  between  an  accl> 
dent  and  an  injury? 


A:  An  injury  is  a  bodily  hurt,  an  accident 
is  the  unplanned  for  event  which  caused 
,  It. 

O:  In  the  accident  sequence,  what  factor  is 
the  '*polnt  of  attack'*? 

A:  The  hazard. 

O:  What  are  the  two  purposes  In  preparing 
the  Supervisor's .  Report  of  Accident, 
SF  92? 

A:  To  help  supervisors  carry  out  their 
responsibility  for  accident  prevention; 
to  supply  information  to  management  for 
analyses  and  necessary  action. 


(SUMMARY) 

1.  The  VA  and  you  as  a  supervisor  want  to 
prevent  accidents  to  avoid  economic  loss 
and,  more  Important,  to  avoid  human 
suffering. 


The  point  of  attack  In  accident  preven- 
tion Is  the  accident  hazard  which  can 
be-- 


a. 
b. 
c . 


an  unsafe  condition,  or 
an  unsafe  act,  or 

an  unsafe  condition  and  an  unsafe  act 
combined. 


To  eliminate  unsafe  conditions  the  su- 
pervisor should  look  for  them  and  cor- 
rect them. 

To  eliminate  unsafe  acts,  the  supervisor 
should  consider  physical  and  mental 
qualifications  when  assigning  work;  pro- 
vide for  the  use  of  personal  protective 
equipment;  Instruct  employees  In  the 
safe  way;  check  regularly;  take  appro- 
priate action  to  correct  unsafe  acts; 
and,  above  all,  set  a  good  safety  ex- 
ample , 

When  an  accident  strikes,  the  supervisor 
follows  a  carefully  planned  step-by-step 
procedure  designed  with  the  Immediate 
objective  of  care  for  the  Injured  and  the 
ultimate  objective  of  preventing  future 
accidents.  Basic  to  the  procedure  are  the 
supervisor's  responsibility  for-- 

investigating  the  accident  thoroughly, 
and 
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b.   reporting    the    accident  completely 
and  promptly. 
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(ASSIGNMENT) 


Distribute  Handout  I-E,  **Flrc  Extinguisher 
Facts." 


1  •  On    today *s   topic,    **Accldent  Preven- 
tion": 

a.  Study  the  materials  you  have  re - 
celved- - 

(1)  **The  Accident  Sequence'* 

(2)  **Unsa£e  Conditions  to  Look  For" 

(3)  **When  an  Accident  Strikes" 

(4)  SF  92,  ''Supervisor's  Report  of 
Accident" 

(5)  **Preventlng  Accidents." 

b.  This  will  help  you  retain  what  we  have 
discussed  today  and  prepare  you  for 
the  brief  quiz  at  the  last  meeting. 

2.  In  preparation  for  our  next  meeting  on 
the  topic  of  fire  protection  to  be  held  In 
(where)        on       (when)  , 


a.  Study  this  chart  on  first  aid  fire  ex- 
tinguishers. Bring  it  with  you  to  the 
next  meeting. 

b.  Also,  see  where  the  fire  extinguisher 
nearest  your  work  area  Is  located  and 
notice  what  type  It  Is. 
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INSTRUCTION  PLAN  FOR  SESSION  TWO 


I,     TOPIC:    Fire  Protection 
II.  OBJECTIVES: 

A,  To  provide  an  understanding  of  some  of  the  principles  of  fire  protection 

B,  To  outline  the  supervisor's  role  in  fire  protection  and  suggestions  for  carrying 
out  his  responsibilities  for  fire  protection 

C,  To   demonstrate   the  handling  of  those  portable  fire  extinguishers  in  use  at  the 
Stat  ion 

III.  MATERIALS: 

A,  References: 

1.  VA  Manual  MP-3,  Part  III,  **Safety,  Fire  Protection,  and  Disaster  Relief* 

a.  Chapter  2,  *'Safety  and  Fire  Protection,"  Sections  V  and  VI  (pp.  8-11) 

b.  Chapter  3,  "Standards  and  Codes,"  Sections  II  throughlV  (pp.  20  and  21) 

2.  National   Fire   Protection   Association,    Pamphlet   No.    10,    "Portable  Fire 
Extinguishers" 

B,  Training  Aids: 

1.  Blackboard,  chalk,  eraser,  heavy  black  pencil 

2.  Charts 

a.  No.  II-l,  "Number  of  Fires  in  the  VA" 

b.  No.  II-2,  *'The  Chemistry  of  Fire" 

c.  No.  II-3,  "Causes  of  VA  Fires" 

d.  No.  II-4,  "Fire  Extinguisher  Facts"  (NSC  Poster  No.  8414B) 

3.  Portable   Fire   Extinguishers:   one  of  each  kind  available  for  first-aid  fire 
fighting  at  the  station  (empty) 

4.  Individual  training  aids: 

a.  Handout  I-E,  "Fire  Extinguisher  Facts" 
This  was  distributed  at  the  last  session. 

b.  Handout  II-A,  "Number  of  Fires  in  the  VA" 

c.  Handout  II-B,  "The  Chemistry  of  Fire" 

d.  Handout  II-C, "Causes  of  VA  Fires" 

e.  Handout  II-D,  "Fire  Prevention- -Some  Things  YOU  Can  Do" 

f.  Handout  II-E,  "When  the  Fire  Alarm  Sounds--" 

g<,     Handout  II-F,  "The   Organization   for  Safety  and  Fire  Protection  at  a  VA 
Field  Installation" 

r 
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IV.    CONDUCT  OF  THE  SESSION: 
What  to  do 


What  to  say 


Put  boxed  material  on  BB; 


(INTRODUCTION) 

1.  At  our  last  meeting  we  concerned  our- 
selves with  things  we  as  supervisors 
can  do  to  prevent  accidents  and  avoid 
the  human  suffering  and  economic  loss 
which  accidents  cause. 

2.  Today  we  are  still  concerned  with  acci- 
dents, but  we  shall  concentrate  ona  spe- 
cial_kind--the  accident  of  fire.  Our  topic 
is  IfiRE  protection!  .  The  objectives 
of  fhis  session  are: 

a.  to  provide  you  with  an  understanding 
of  some  of  the  principles  of  fire 
protection, 

b.  to  outline  your  role  in  fire  protection 
and  suggestions  for  carrying  out 
your  responsibilities  for  fire  pro- 
tection, and 

c.  to  demonstrate  to  you  how  to  handle 
the  portable  fire  extinguishers  for 
use  at  this  station. 

3.  This  session  will  be  of  value  to  you 
because  you  will  learn  some  ways  to 
reduce  the  hazard  of  fire,  how  to  limit 
the  spread  of  fire,  how  to  control  it  in 
its  incipient  stages,  and  how  to  promote 
human  safety  once  a  fire  has  broken  out. 

4.  What  you  learn  today  you  can  use-- 

a.  to  protect  yourself  and  others-- 

b.  wherever  you  are-- 

c.  anytime. 

5.  You  are  expected,  as  we  mentioned  at 
our  last  meeting,  to-- 

a.  participate  in  the  discussions,  and 

b.  study  the  materials  given  out. 

6.  Today,  also,  you  will  be  given  anoppor- 
ttinity  to  handle  correctly  a  portable  fire 
extinguisher.  We  would  like  each  of  you 
to  have  a  try  at  it. 

(PRESENTATION) 

1 .  Why  is  the  Veterans  Administration 
investing  time,  money,  and  effort  in  this 
training  for  you? 

a.   For  ci\e  thing,  fire  is  a  very  danger- 
ous hazard  to  life  and  limb. 
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Show  Chart  No.  11- 1,  *  •Number  of  Fires  in 
the  VA/* 

Distribute  Handout  No.  II-A,  **Number  of 
Fires  in  the  VA.*' 


Put  boxed  material  on  BB. 


point  to  chart. 


(1)  JLast  yearover  lives  were 
lost  in  the  U.  S.  because  of 
fire, 

(2)  In  the  Federal  government,  the 
yearly  average  (over  a  ten-year 
period)  of  lives  lost  because  of 
fire  was  29*  (As  reported  by  the 
Federal  Fire  Council.) 

b.  Fire  is  waste.  Last  year  fire  waste 
cost- - 

( 1 )   over    1  i   billion   dollars    in  the 

United  States, 
{Z)   over    6   million  dollars   in  the 

Federal  government,  and 

(3)  over  36  thousand  dollars  in  the 
Veterans  Administration. 

c.  The  number  of  iires  is  large  and  is 
increasing.  Last  year-- 

(1)  in  the  United  States  there  \yere 
over  2  million; 

(2)  in  the  F?3deral  governmeat  there 
w«re  over  12  thousand; 

(3)  in  the  Veterans  Administration 
in  1958,  1507  fires  were  re- 
ported--this  is  over  4  every  24 
hours.  The  figures  for  the  past 
five  years  are  shown  on  this 
chart. 

Here  is  a  copy  of  the  chart 
which  ycu  may  keep. 

d.  Each  fire,  however  small,  is  a  po- 
tential disaster. 

e.  AccorrJing  to  the  National  Board  of 
Fire  Underwriters  the  majority  of 
the  fires  in  the  past  10  years  could 
have  been  prevented  through  educa- 
tion and  training. 

f.  For  these  reasons  -  -the  hazard  to 
life,  the  waste  of  fire,  the  increase 
in  the  number  of  fires,  and  the  recog- 
nized value  of  training --we  are  pro- 
viding this  training  in  five  protection 
VA-wide. 


There  are  certain  fundamental  [prJn^ 
CIPLES  OF  FIRE  PROTECTlQr^l . IS^;;^: 
ing  the  principles,  knowing  what  you  as 
a  supervisor  can  do  to  further  them, 
and  actually  doing  it  will  help  us  reduce 
the  figures  of  1,507  fires  in  the  VA  in 
one  year,  1958,  at  a  cost  of  17  lives  and 
over  36  thousand  dollars. 

The  fundamental  principles  of  fire  pro- 
tection are: 
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a.  first  and  basically,  diligent  fire  pre- 
vention--the  preventZng  of  fires  from 
starting. 


19 


b*  prompt  discovery,  giving  the  alarm, 
and  extinguiishing, 

c.   limiting  the  spread  of  fire,  and 

df   adequate  provision  for  evacuation* 

Put  boxed  material  on  the  BB  as  the  first  3.  |  FIRE  PREVENTIONI  is  the  principle 
item  under  "Principle 0  of  Fire  Protection."  which  you  as  a  supervisor  can  do  most 

to  further. 

a.  The  point  of  attack  in  the  accident  of 
fire  is  the  same  as  the  point  of  attack 
we  identified  at  our  last  meeting  on 
accident  prevention --the  hazard.  We 
must  eliminate  the  unsafe  condition 
and  the  unsafe  act: 

b»  A  basic  knowledge  of  the  chemistry 
of  fire  will  help  us  to  know  what  is 
unsafe  with  respect  to  fire  hazards. 

(1)  Fire  burns  because  there  are 
three  elements  present: 

(a)  fuel 

(b)  heat 

(c)  oxygen 

Fuel  is  any  combustible  material. 

(a)  wood 

(b)  paper 

(c)  oils 

(d)  fabric 

(e)  various  compo\inds«  such  as 
lighter  fluid,  alcohol,  plas- 
tics,  rubber* 

(3)  The  degree  of  heat  necessary  for 
ignition  depends  upon  the  type  of 
fuel.  But  practically  any  fuel  can 
be  ignited  by  the  heat  of  a  burning 
match. 

(a)  Woodand  paper  can  be  ignited 
at  300°  F. 

(b)  Ether  ignites  at  356°  F. 

(c)  Lighter  fluid{Naphtha)ignite8 
at  450°  F. 

(4)  Air  normally  contains  21%  oxy- 
gen; less  than  16%  is  usually  not 
enough  for  the  average  flame. 

(5)  All  three  elements  must  be  pres - 
ent  to  have  a  fire.  If  any  one  of 
the  three  basic  elements  is  not 
present,  the  fire  cannot  start;  if 
any  one  of  the  three  is  removed, 
the  fire  goes  out. 

(a)  "Fire  is  not  possible  with- 
out fuel.'* 

(b)  "Fire  is  not  possible  with- 
out heat.'* 

(c)  "Fire  is  not  possible  with- 
out oxygen." 


(2) 


Q:  What  are  some  fuels? 
A:  [Underscored  items] 


Show  Chart  No.  II-2,  "The  Chemistry  of 
Fire.'' 
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Distribute  Handout  No.  II-B,  '•The  Chem- 
istry of  Fire.** 


Put  boxed  material  on  the  BB  as  the  first 
item  under  **Fire  Prevention.'* 

Q:  What  can  a  supervisor  do  to  control  fuel 
in  the  interest  of  fire  prevention? 


You  may  have  a  copy  of  this  chart 
to  keep. 

Since  all  three  elements  must  be 
present  to  have  a  fire,  one  way  to 
prevent  fire  is  to  |  Control  fuel  |. 


A:  [items  numbered  (1)  through  (6)] 


Put  boxed  material  on  the  BB  as  the  second 
item  under  *'Fire  Prevention.** 


Show  Chart  No.  11-3,  •♦Causes  of^A  Fires.** 


Distribute  Handout  No.  II-C,  '*Causes  of 
VA  Fires.*.* 


To  help  control  fuel,  a  supervisor 
can: 

(1)  Practice  good  housekeeping. 

(2)  Require  the  prompt  and  proper 
disposal  of  waste  paper,  trash, 
wood  shavings,  etc. 

(3)  Obtain  metal  cor?tainers  with  snug 
covers  for  collecting  easily  com- 
bustible waste  such  as  cartons, 
wrapping  material,  used  paper 
cups,  etc. 

(4)  Properly  store  volatile  flamma- 
ble liquids  such  as  gasoline,  al- 
cohol, ether,  paint  and  other 
combustible  materials  such  as 
matches*  bottled  gases,  stocks  of 
papers,  etc. 

(5)  Substitute  non-hazardous  mate- 
rials for  hazardous  ones. where 
possible,  such  as  approved  type- 
writer cleaning  fluid  for  alcohol. 

(6)  Keep  combustible  stocks  at  a 
minimum. 

d.  Another  way  to  prevent   fire  is  to 
iControl  heat] 

(I)   Some  sources  of  heat  are: 

(a)  matches,     lighters,  lighted 
cigars,  cigarettes,  pipes. 

Smoking  and  matches  cause 
73%  of  the  fires  in  the  VA. 

This  chart  shows  the  major 
causes  of  v''A  fir^F. 

Her«  is  a  copy  of  the  chart 
which  you  ^'"iciy  keep. 

Of  the  fires  caused  by  smok- 
ing and  matches 

39%  were  due  to  smoking  in 
bed. 

29%   were   due   to  fires  in 
waste  baskets. 

32%  were  due  to  •*other** 
smoking  and  nnatches  causes. 
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This  is  important  in  laundries. 


Q:  What  can  you  as  a  supervisor  do  to  con- 
trol heat  in  the  interest  of  fire  preven- 
tion? 


A:  [items  numbered  (a)  through  (f)] 


(b)  direct  flame  other  than 
matches  and  lighters  (weld- 
ers' torches,  gas  burners) 

(c)  electricaldefects  and  misuse 
of  electrical  appliances, 
Electricity  causes  10%ofthe 
fires  in  the  VA» 

(d)  high-temperature  steam 
pipes. 

(e)  sparks  (welding) 

(f)  chemical  action.  This  is 
spontaneous  heating. 

(2)  Spontaneous  heating.  Certain 
combustible  materials  in  com- 
bination with  each  other  will 
cause  a  heat-producing  chemical 
action  which  builds  up  in  tem- 
perature without  exposure  to  ex- 
ternal sources  of  heat.  The  proc  - 
ess  is  usually  very  slow  and 
ignition  may  occur  after  a  period 
of  days  or  weeks  during  which  the 
temperature  is  slowly  rising. 


(3)   To  help   control  heatc  a  super- 
visor can 

(a)  Enforce     smoking  regula- 
tions. 


(b)  Set  a  good  example  in  your 
smoking  habits* 

(c)  Insure  that  areas  where 
flammables  are  stored,  used, 
or  disposed  of  carry  the 
necessary  **no  smoking" 
signs  and  warnings. 

(d)  Eliminate  the  storage  of-- 

Oily  rags  in  dark,  unventila- 
ted  corners  or  closets. 

Wo  rk  clothes  llbe  rally 
spotted  with  oil,  grease,  or 
paint  inunventilated  lockers« 

Bundles  of  paper  in  quantity 
and  spotted  with  oil  or  paint. 

(e)  Report  worn,  broken,  frayed 
electric  wire  coverings; 
loose  sockets,  faulty  plugs; 
broken  or  missing  switch 
plates. 

(f)  Order  replacements  for 
faulty  electrical  equipment 
and  fixtures. 
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Q:   What  can  we  do  to  prevent  fire  through 
the  control  of  oxygen? 


Little  or  nothing  since  oxygen  is  ever- 
present  in  the  air* 


Distribute  Handout  II-D,  '*Fire  Preven- 
tion--Some  Things  YOU  Can  Do." 


Put  boxed  material  on  the  BB  as  the  second 
item  under  ''Principles  of  Fire  Protection." 


e.  Since  oxygen  is  ever-present  in  the 
air,  little  can  be  done  to  prevent  fire 
through  the  control  of  oxygen;  much 
can  be  done,  we  shall  see  later,  to 
extinguish  a  fire,  once  started,  by 
cutting  off  the  supply  of  oxygen. 

f.  This  handout  should  serve  as  a  handy 
reference  for  some  things  you  can  do 
to  prevent  fire. 

4.  I  PROMPT  DISCOVERY,  GIVING  THE 
ALARM,  AND  EXTINGUISHING!  is  the 
second  of  our  fundamental  fire  protection 
principles. 


Put  boxed  material  on  the  BB  as  the  first 
item  under  *'Prompt  Discovery,  etc." 


a.  You  and  your  employees  certainly 
have  the  responsibility  to flnvestigate 
immediately  any  signs  or  ev idences 
of  fire  I  especially  in  your  own  work 
areas. 


Put  boxed  material  on  the  BB  as  the  second 
item  under  "Prompt  Discovery,  etc." 

Q:   How  do  we  give  an  alarm  at  this  station? 


[Unders ":ored  material]  Be  sure  that  all 
steps  are  included  in  the  precise  order 
listed  on  the  right. 


b.  When  you  discover  a  fire,  your  re- 
sponsibility is  to  give  the  alarm  and 
facilitate  putting  it  out. 

You  have  a  responsibility  as  does 
every  VA  employee,  to  do  three 
things : 


(1)     Give  the  alarm  at  once  I 


To  give  the  alarm  at  this  station: 

(Give  your  station  p'roc edur e 
in  elementary,  step-by-step" 
order,  stressing  the  key 
points,  if  anyT) 


These  instructions  are  posted 
at  all  of  our  station  fire 
alarm  boxes. 


Put  boxed  material  on  the  BB  as  the  third 
item  under  "Prompt  Discovery,  etc." 


Use  the 

right   type  of  extiu- 

guisher - 

-correctly  1. 

1  Protect 

or   assist   patients  or 

Fires  can  be  extinguished  by  elimi- 
nating any  one  of  the  three  elements 
which  must  be  present  to  have  a 
fire. 


ERIC 


<34i5 


d.  Which  element  you  eliminate  depends 
upon  the  class  of  fire  to  be  extin- 
guished. 

( 1 )    Class  A  fires 

(a)    These  are  fires  in  ordinary 
combustible  materials  such 
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as  wood,  bedding,  clothing, 
canvas,  paper  rubbish,  etc. 


Turn  back  to  Chart  II-2»  ''The  Chemistry 
of  Fire,**  and  point  to  the  tbird  triangle. 


Point  to  fourth  triangle  on  Chart  II-2,  ''The 
Chemistry  of  Fire." 


Point  to  fourth  triangle  on  Chart  II-2,  "The 
Chemistry  of  Fire.*' 


Show  Chart  No.  II-4,  "Fire  Extinguisher 
Facts'*  (NSC  Poster  Nfo.  8414B). 


(b)  For  these  we  reduce  the  heat. 
We  do  this  by  cooling. 

(2)  Class  B  fires 

(a)  These  are  fires  in  flamma- 
ble liquids,  such  as  oil,  gaso- 
line, grease,  paint,  etc. 

(b)  For  these  we  eliminate  the 
oxygen.  We  cut  off  the  oxygen 
by  smothering  or  blanketing. 

(3)  Class  C  fires 

(a)  These  are  fires  in  live  elec- 
trical equipment. 

(b)  For  these,  also,  we  attack 
the  oxygen  supply  primarily ; 
we  reduce  theoxygen content 
in  the  surrounding  air, 

(c)  But  the  significant  thing  about 
fires  in  live  electrical  equip- 
ment is  that  we  must  use  an 
extinguishing  agent  which  is 
a  non "Conducto r  of  electri- 
city. 

Have  electsfieity  turned  off 
as  quickly  as  possible. 

e.  As  you  saw  from  studying  your 
reference  sheet  on  "Fire  Extin- 
guisher Facts,"  which  is  a  repro- 
duction of  this  chart,  there  are  seven 
common  kinds  of  fire  extinguishers. 
Which  one  to  use  depends  upon  the 
class  of  fire. 

You  must  know: 

(1)   what  class  of  fire  you  have,  and 


(d) 


(2)   what  type  of  extinguisher  is  used 
on  it. 

Using  the  wrong  type  of  extinguisher 
may  spread  the  fire  or  be  harmful  to 
the  user. 

"X"  out  the  vaporizing  liquid  type  of  fire  VA  has  banned  use  of  the  vaporizing 

extinguisher  on  the  chart.  liquid  type  extinguisher  because  the 

vapor  of  carbon  tetrachloride  is 
harmful  if  inhaled. 

At  some  stations  having  the  necessary  fa- 
cilities, the  station  fire  department  may  be 
brought  in  at  this  point  to  conduct  the  dem- 
onstrations with  fir^  extinguishers. 

f.   At  this  station,  we  have      (give  the 
number)         different  kinds  of  first 
aid  portable  fire  extinguishers. 
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(1)   For  Class  A  fires-- 


Q:  What  are  Class  A  fires? 

A:  Fires  in  wood,  paper,  bedding,  trash. 


we  have: 


On  Chart  No.  11-4,  ''Fi^e  Extinguisher 
Facts/'  circle  with  heavy  pencil  the  pic- 
ture of  the  extinguisher  named. 

Place  the  actual  extinguisher  in  full  view  of 
the  group. 


Dennonstrate  the  handling  of  the  extin- 
guisher. 


(a)       (Name:  soda-acid,  pump 


Circle  the  picture  of  this  on 
your  "Fire  Extinguisher 
Facts"  sheet. 


This  is  (give  physical  char- 
acteristics).  The  extin- 

guishing  charge  is  composed 
of  (give  composition  of  ex- 
tinguishing agent)  and  is 
expelled  by  (give  means  of 
expelling  the  charge)  ] 

To  operate  the   (give  name) 
extinguisher    (give  ste/-by- 
step  method  of  operation)  , 


(b)  (name) 


On  Chart  No.  II-4,  ' 'Fire  Extinguisher 
Facts,"  circle  with  heavy  pencil  the  pic  « 
ture  of  the  extinguisher  named. 

For  each  additional  Class  A  extinguisher  in 
use  at  your  station,  follow  the  same  proce- 
dure as  you  did  for  the  first  one:  Circle 
picture  on  the  chart;  place  the  extinguisher 
in  full  view  of  the  group;  give  its  physical 
characteristics,  extinguishing  agent,  and 
means  of  expelling  the  charge;  and  demon- 
strate the  handling  of  it. 


Ci.  What  are  Class  B  fires? 
A:  Fires  in  grease,  oil,  paint. 


On  Chart  No.  II-4,  "Fire  Extinguisher 
Facts,"  circle  with  heavy  per.cil  the  pic- 
ture of  the  extinguisher  named. 


Circle  the  picture  of  this  on 
your  "Fire  Extinguisher 
Facts"  sheet, 

(Physical  characteris- 
tics, composition  of  extin- 
guishing agent,  means  of  ex- 
pelling the  charge.) 

(Step-by-step  method  of  op- 
eration.) 


(2)    For  Class  B  fires-- 


(a)  [if  one  of  the  types  already 
demonstrated  is  used  on 
Class   B   fires]  We  use  the 

(give  name)      whic h I  have 
just  demonstrated. 

(b)  [If  one  of  the  types  already 
demonstrated  is  not  used  for 
Class  B  fires]  Weuse  (give 
name :  carbon  dioxide,  dry 
chem.,  etc.) 

Circle  the  picture  of  this  on 
your  '  *Fire  Extinguisher 
Facts"  sheet. 
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For  each  Class  B  extinguisher  in  use  at 
your  station,  follow  the  same  procedure  as 
you  did  for  the  Class  A  types:  Circle  the 
picture  on  the  chart;  place  the  extinguisher 
in  full  view  of  the  group;  give  its  physical 
characteristics,  extinguishing  agent,  and 
means  of  expelling  the  charge;  and  demon- 
strate the  handling  of  it. 


Q:  What  are  Class  C  fires? 

A;  Fires  in  live  electrical  equipment. 


On  Chart  No.  II-4,  '^Fire  Extinguisher 
Facts,**  circle  with  heavy  pencil  the  pic- 
ture of  the  extinguisher  named. 

For  each  Class  C  extinguisher  in  use  at 
your  station,  follow  the  same  procedure  as 
you  did  for  the  Class  A  types:  Circle  the 
picture  on  the  chart;  place  the  extinguisher 
in  full  view  of  the  group;  give  its  physical 
characteristics,  extinguishing  agent,  and 
means  of  expelling  the  charge;  and  demon > 
strate  the  handling  of  it. 


( Phy s ical  characteris  - 
tics,  composition  of  extin- 
guishir^g  agent,  means  of  ex- 
pelling the  charge.) 

{Step-by-step  method  of 
operation). 


(3)   For  Class  C  fires-- 


(a) 


(b) 


[if  one  of  the  types  already 
demonstrated  is  used  on 
Class  C  fires]  We  use  the 
(give  name)  which  1  have 
just  demonstrated. 

[If  one  of  the  types  already 
demonstrated  is  not  used  for 
Class  C  fires]  We  use  (give 
name:  dry  chemical,  etc.). 

Circle  the  picture  of  this  on 
your  ••Fire  Extinguisher 
Facts"  sheet. 

(Physical  characteris- 
tics, composition  of  extin- 
guishing agent,  means  of  ex- 
pelling the  charge.) 


(Stcp-by-step  method 
operation). 


of 


Knowing  which  extinguisher  is  used 
for  which  class  of  fire  is  not  of  much 
value  unless  you  know  how  to  handle 
the  extinguisher. 

(1)  It's  too  late  to  learn  after  the 
fire  starts. 

(2)  We  urge  you  to  learn  now --within 
the  next  few  days --how  to  handle 
each  of  the  portable  fire  extin- 
guishers we  have  on  this  station. 

(a)  Study  your  reference  sheet, 
••Fire  Extinguisher  Facta"; 
st\2dy  the  instructions  on  the 
actual  extinguisher  (or  on  the 
decal  adjacent  to  it), 

(b)  When  you  pass  a  fire  extin- 
guisher in  the  building,  try  to 
recall  the  step-by --step  pro- 
cedure for  handling  it. 

(3)  We  shall  take  time  right  now  for 
each  of  you  to  practice,  at  least 
once,  picking  up  a  fire  extin- 
guisher properly,  carrying  it  to 
the  scene  of  the  fire,  and  playing 
it  on  the  fire. 
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Wc  shall  use  this  (givename) 
extinguisher,   the   type  we  have 
most  of  at  this  station. 


The  extinguisher  is  empty,  so  you 
won't  experience  its  weight  when 
full  or  get  the  feel  of  actually  ex- 
pelling the  charge.  But  you  will 
have  the  experience  of  handling 
the  extinguisher  properly. 

Demonstrate    the    handling    of  the  extin- 
guisher. 

Have  each  member  of  the  group  try  it  out. 
Ask  for  volunteers  first.  If  the  :>.armer  in 
which  the  trainee  handles  the  extinguisher 
is  incorrect  in  any  way,  show  him  what  he 
has  done  wrong,  and  have  him  repeat  the 
performance  correcting  his  error --the 
whole  performance;  do  it  before  going  onto 
the  next  person. 

If  two  extinguishers  are  available  and 
another  skilled  handler  is  present,  divide 
the  group,  and  have  both  groups  trying  out 
at  the  same  time. 


Read  (1),  (2),  and  (3),  on  the  right,  from 
the  BB. 


Put  boxed  material  on  the  BB  as  the  third 
item  under  *'«Principles  of  Fire  Protection." 


Put  boxed  material  on  the  BB  as  the  first 
item  under  *'I^imiting  the  Spread.* » 


r 
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h.  As  we  leave  the  second  principle, 
prompt  discovery,  giving  the  alarm, 
and  extinguishing,  I'd  like  to  repeat: 

( 1 )  Inve  stigate      immediately  any 
signs  or  evidence  of  fire. 

(2)  Give  the  alarm  at  once. 

(3)  Use    the    right    type    of  extin- 
guisher -  -cor  rectly. 

5.   Our  third  principle  of  fire  protection  is 
I  LIMITING  THE  SPREAD  OF  FIRE|. 

a.  Activities  in  this  area  are  mostly  out 
of  your  hands  as  supervisors;  they 
are  primarily  the  concern  of  the  fire 
protection  engineers. 

b.  There  are,  though,  some  things  which 
you  can  do,  or  at  least  request,  as  a 
supervisor. 

(1)  1  Know  what  to  do  about  DOORS 
and  do  it] 

(a)  Fire  Doors  (other  than  stair- 
way enclosure  doors) 
Don't  obstruct  or  wedge  open. 
Keep  free  to  operate. 

(b)  Fire  Doors  (St  a  i  rw  ay  En- 
closure Doors) 

Keep  closed  at  all  times. 

(c)  Smoke  Barrier  Doors 
Close  at  time  of  fire. 
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Put  boxed  material  on  the  BB  as  the  second 
item  under  "Limiting  the  Spread," 

Put  boxed  material  on  the  BB  as  the  third 
item  under  "Limiting  the  Spread.  " 

Put  boxed  material  on  the  BB  as  the  fourth 
item  under  "Principles  of  Fire  Protection.  " 


Put  boxed  material  on  the  BB  as  the  first 
item  under  **Adequate  provision,  etc,'* 


Put  boxed  material  on  the  BB  as  the  second 
item  under  **Adequate  provision,  etc." 


(d)  Room  Doors 

Close  at  time  of  fire. 

(e)  Vertical  Openings 

Keep  laundry  chute  doors 
closed. 


{ 2 )  [lVvoid~ storage  of  large  concen- 
trations of  combustible  mate- 
rialsJ 


(  3 )    JPractice  good  housekeeping 


IadequaTe  provisionTor  evacu- 
ation I  in  case  of  fire  is  our  fourth 
fundamental  principle  in  fire  protection, 

a.  Human  safety  in  most  fires  depends 
upon  adequate  exit  facilities  and  on 
their  prompt  and  proper  use.  Train- 
ing and  drills  are  essential. 

b.  Exit  facilities  may  not  be  under  your 
control,  but  you  can  and  should-- 

( 1 )  [Kee|?  exit  routes  in  your  work 
area  clear)  so~that  exits~^re  ac - 
cessible  at  all  times, 

c.  Prompt  and  proper  use  of  exit  facili- 
ties by  yourself  and  your  employees 
are  to  a  large  degree  your  responsi- 
bility. 

( 1 )  Know  and  be  sure  your  employees 
know  the  sound  of  the  fire  alarm, 

(2)  Know  and  make  sure  your  em- 
ployees know  what  to  do  and 
where  to  go  when  the  fire  alarm 
sounds.  At  this  station,  when  the 
fire  alarm  sounas-- 


(a) 
(b) 


(c) 


(give 


your  station's 


procedure -fire  bill) 


(3) 


(4) 


(5) 


Make  sure  your  employees  react 
promptly  and  properly  when  the 
fire  alarm  sounds. 

Keep  fire  exit  doc.,  s  free  from 
obstruction  at  all  times.  Stairway 
enclosure  doors  should  be  closed 
at  all  times. 


In  short,  [Respond  promptly  and 
properly  to  the  fire  alarmj.  ^ 

How  you  as  a  supervisor  can  further 
this  fourth  and  final  principle  of  fire 
protection,  *'Adequate  provision  for 
evacuation,*'  is  summed  up  in  this 
list  of  questions. 
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Distribute  Handout  No.ll-E,  ••When  the  Fire 
Alarm  Sounds--." 

TEN  MINUTES  should  be  allowed  for  sum- 
mary and  assignment.  If  more  than  ten 
minutes  remain  at  this  point,  some  of  the 
following  questions  can  be  used: 

Q:  What  are  the  four  principles  of  fire 
protection  ? 

A:  Fire  prevention;  prompt  discovery,  giv - 
ing  the  alarm,  and  extinguishing;  limiting 
the  spread;  adequate  provision  for  evac - 
uation. 

Q:  The  three  elements  necesfsary  to  have  a 
fire  are? 


A:  Oxygen,  heat,  fuel. 


Q:  Over  which  of  these  3  eL^ments  do  we 
have  little  control? 


A:  Oxygen, 

Q:  What  is  the  first  thing  to  do  when  a  fire 
is  discovered? 

A:  Turn  in  the  alarm  and  evacuate  helpless 
persons. 

Q:  Why  has  VA  banned  use  of  the  vaporizing 
type  fire  extinguisher? 

A:  The  vapor  of  carbon  tetrachloride  is 
harmful  if  inhaled. 

Q:  Besides  adequate  exit  facilities,  what 
else  must  we  ensure  for  human  safety 
in  evacuation  in  case  of  fire? 

A:  Their  prompt  and  proper  use* 

(SUMMARY) 


1.  Fire  is  danger;  fire  is  waste;  the  number 
of  fires  is  increasing. 

2.  The  observance  of  four  fundamental 
principles  of  fire  protection  can  help 
reduce  the  hazard  to  life,  the  waste,  and 
the  number  of  fires* 

3.  As  a  supervisor,  you  can  make  important 
contributions  to  the  furtherance  of  each 
of  the  fundamental  principles* 

a.    To  prevent  fires,  you  can*- 

(I)    Control  fuel  by  such  things  as-- 

(a)  good  housekeeping 

(b)  prompt  and  proper  disposal 
of  waste. 
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(c)  proper  storage  of  volatile 
flammable  liquids, 

(d)  substitution  of  non-hazard- 
ous materials  for  hazardous 
ones, 

IZ)    Control  heat  by  such  things  as-- 

(st)  enforcing  smoking  regula- 
tions, 

(b)  setting  a  good  example  in 
your  smoking  habits, 

(c)  replacing  worn  electric 
wires,  faulty  plugs,  broken 
switch  plates,  etc. 

b.  Once  a  fire  har:  started,  you  should 

(1)  give  the  alarm  at  once. 

(Z)  use  the  right  type  of  extin - 
guisher- -correctly. 

(a)  Learn  this  now. 

(b)  Fire  leaves  no  time  to  read. 

c.  You  can  limit  the  spread  of  fire  by 
practicing  certain  precautions-- 

(1)   Know  what  to  do  about  doors. 

{Z)  Watch  storage  of  combustibles. 

(3)   Practice  good  housekeeping. 

d.  You  can  facilitate  prompt  and  proper 
evacuation  by-* 

(1)  keeping  exit  routes  in  your  work 
area  unobstructed. 

(2)  knowing  and  making  sure  your 
employees  know-- 

(a)  the  sound  of  the  fire  alarm, 
and 

(b)  what  to  do  and  where  to  go 
when  the  fire  alarm  sounds. 

(3)  making  sure  your  employees 
react  promptly  and  properly  when 
the  alarm  sounds* 

(ASSIGNMENT) 

1.   On  today's  topic,  'Tire  Protection"-- 

a,   study  the  materials  you  have  re- 
ceived: 

(1)   * 'Number  of  Fires  in  the  VA" 
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bi^slribute  Haodout  II-F,  The  Organization 
for  Safety  and  Fire  Protection  at  a  VA  Field 
Installatione^* 


(2)  ••The  Gh^smistry  of  Fire'' 

(3)  •»Cause  of  VA  fires** 

(4)  Fire   Prevention- -Some  Things 
YOU  can  Do'» 

(5)  When  the  Fire  Alarm  Sounds--" 

b  This  will  help  you  retain  what  we 
have  discussed  today  and  prepare 
you  for  the  brief  quiz  at  our  next 
meeting. 

2*   In  preparation   for    rr-.^r   r>-^\i    meet  : 

wh^^h    "'S   frs   h  ,t       ,  ^ix'^Te)  on 


a.  Read  and  study  this  material  on  * 'The 
VA  Organization  for  Safety  and  Fire 
Protection.*' 

b.  Prepere  for  a  brief  quiz* 
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INSTRUCTION  PLAN  FOR  SESSION  THREE 

I.     TOPIC:   Assistance  in  Safety  and  Fire  Protectior: 
II.  OBJECTIVES: 

A.    To  assure  the  supervisor  fKat  he  hasasi^:-'  .    ^ ,n  safety  aJid  fire  protecv.or 
B-    To  illustr.x    -  r  :  assiiS'tance  pre^vitiK-c  iV/  otthers 

C.    To   enat       the    £iL.p/*'rv.  .-jo^    to   test  for   himself  his  hnowledge  of  safety  anc  fire 
protection  a^nd  his  role  in  accident  prevention  and  fire  protection 

m.  MATERIALS: 

A.  References: 

1.  VA  Manual  MP-3,  Part  Ul,  •*Safety,  Fire  Protection,  and  Disaster  Relief/' 
Chapters  I,  2,  and  3 

2.  Handout  II-F,  '*The  Organization  for  Safety  and  Fire  Protection  at  a  VA  Field 
Installation. 

B.  Training  Aids: 

1.  Blackboard^  chalk,  eraser 

2.  Individual  training  aid: 

Handout  III-A,  *'Quiz  for  Supervisors  on  Safety  and  Fire  Protection/' 

IV.    CONDUCT  OF  THE  SESSION: 
A.     Part  One  (first  hour) 

What  to  do  What  to  aay 

(INTRODUCTION) 

1.  Our  first  two  meetings  were  concerned 
with  the  two  broad  areas  of  accident 
prevention  and  fire  protection  with 
particular  reference  to  your  role. 

2.  During  the  first  half  of  today*a  tfisscting, 
our  concern  is  with  both  areas^  but  we 
shall  place  special  emphasis  on  the  role 
of  others.  We  want: 

a.  to  assure  you  that  you  do  have 
assistance  in  your  safety  :^7td  firs 
protection  responsibilities,  and 

b.  to  illustrate  to  you  the  kind  of 
assistance  provided  by  others. 

3.  This  will  be  of  value  to  you  because 
you  will  know  what  to  expect  from  othe:;;  s 
in  safety  and  fire  protection  and  wher^ 
to  turn  for  help. 

4.  You  will  use  this  knowledge*- 

a.  to  help  do  your  part  to  conserve 
human  and  material  resources*- 

b.  in  your  supervisory  job  here  on  the 
station-- 


c.   every  day. 
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5.   You  are  expected^  of  course, 


4.  to  participate  in  the  discussions,  and 

b.  to  demonstrate  in  the  quiz  during  the 
last  half  of  the  meeting  a  reasonable 
knowledge  of  what  we  discuss  on 
assistance . 

(PRESENTATION) 

1.  Every  person  employed  by  the  Veterans 
Administration  has  a  responsibility  to 
conserve  human  and  material  resources. 
Each  one  is  concerned  to  some  degree 
with-- 

a.  the  safety  of  patients  and  benefi- 
ciaries, 

b.  the  safety  of  the  public  visiting  VA 
premises, 

c.  the  safety  of  employees,  and 

d.  the  conservation  of  property. 

2.  The  basic  administrative  frameworks- 
such  as 

the  authority, 

standards, 

requirements, 

incentives 

to  assist  all  of  us  in  carrying  out  this 
responsibility  is  established  by  the 
Administrator,  our  Chief  Department 
Directors,  and  their  staffs  in  Central 
Office. 

a.  Some  examples  of  minimum  safety 
and  fire  protection  standards  and 
requirements  which  Central  Office 
has  set  are: 

(1)  New  VA  hospitals  shall  be  of 
fire -resistive  construction. 

(2)  VA  will  provide  necessary  per- 
sonal protective  equipment. 

(3)  All  employees  will  be  trained  in 
the  operation  of  the  fire  warning 
and  alarm  system. 

(4)  The  station  will  inspect  all  areas 
for  detection  of  accident  and  fire 
hazards. 


U:  What  arc  some  other  basic  safety-  and 
fire  protection  standards  set  VA-wide 
or  Department-wide? 

A;  [Any  of  the  items  numbered  (5)  through 
(10)  and  any  other  standards  or  re- 
quirements given  in  MP-3,  Part  III,  and 
its  supplements.]  Get  4  or  5  additional 
examples  {from  the  list  or  the  Manual) 
from  the  group. 


(5)  If  adequate  outside  fire  fighting 
services  are  not  available,  the 
station  will  have  its  own  VA  fire 
department. 


(6)  Appropriate  fi^st-aid  fire  ex- 
tinguishers will  be  located 
throughout  all  buildings. 

(7)  Smoking  will  not  be  permitted  in 
rooms  where  oxygen  is  being 
administered. 

(8)  Electrical  equipment.  appli- 
ances, and  wiring  will  be  kept 
in  safe  operating  condition. 

(9)  Work  methods  and  operating  pro- 
cedures v^ill  be  adopted  to  as  sure 
that  personnel  will  not  be  ex- 
posed unnecessarily  to  accident 
or  occupational  health  hazards. 

(10)  Bedfast  patients  and  domiciliary 
members  in  VA  hospitals  and 
domiciliaries  will  not  be  per- 
mitted to  smoke  in  bed  except 
when  attended. 


b.  Two  incentives,  in  the  form  of  awards, 
have  been  established  by  Central 
Office; 

(1)  The  Administrator's  Annual 
Safety  Award  for  stations  which 
achieve  certain  standards  in  fre - 
quency  and  severity  of  disabling 
injuries.  In  1958,  109  stations 
received  the  Administrator's 
Annual  Sal'ety  Award. 

(2)  The  Admik^istrator's  Special 
Safety  Award  for  one  field  station 
in  each  Department  which 
achieves  certain  additional 
standards  in  such  things  as-  its 
fire  record,  motor  vehicle  ac- 
cidents, disaster  relief  and  civil 
defense  activities.  In  1958,  these 
stations  won  the  Administrator 's 
Special  Safety  Award: 

VA  Center,  St.  Paul  (DI) 

VAH.  Columbia,  S.  C.  (DMS) 


VARO,  Cleveland  (DVB) 


This  administrative  framework, 
which  we  have  just  touched  on  briefly. 
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is  intended  to  help  you- -and  everv- 
one  else  in  the  VA-*to  carry  out  our 
safety  and  fire  protection  respcixsi- 
bilities. 


Put  on  the  BB:  •*LOCALLY,  ASSISTANCE 
IN  SAFETY  AND  FIRE  PROTECTION  IS 
AVAILABLE  TO  YOU  FROM:*' 


Put  boxed  material  on  the  BB. 

Q:  How  can  your  higher  level  supervisors 
assist  you? 

A:  [Items  (1)  through  (4)  on  the  right,  ] 
Supply  any  not  mentioned  by  the  group. 
Many  mentioned  vhich  are  not  listed  may 
be  perfectly  acceptable. 


The  administrative  framework  is 
important,  but  also  of  importance  are 
the  people  available  to  you  to  help  you 
with  your  safety  and  fire  protection 
job. 

a.  I^Your  Manager  and  each  supervisory 
between  him  an<i  you  j  can  assist 
you-- 

by.- 

(1)  providing  strong  leadership  to 
the  program --guiding,  encour- 
aging, as  sis  ting --showing  un- 
mistakable interest. 

(2)  letting  you  know  what  the  sta- 
tion's standards  and  require- 
ments are. 


Put  boxed  material  on  the  BB. 

Q:  How  can  your  Safety  and  Fire  Pro- 
tection Officer  assist  you? 

A:  [items  (1)  through  (5)  on  the  right.] 
Supply  any  not  mentioned  by  the  group. 
Many  mentioned  which  are  not  listed  may 
be  perfectly  acceptable. 


(3)  seeing  that  you  are  trained  in 
your  safety  and  fire  protection 
responsibilitiesc 

(4)  seeing  that  there  is  no  unneces- 
sary delay  when  you  report 
safety  and  fire  protection  prob- 
lems which  are  beyond  your 
authority  for  action. 

b.  [  Your    Safety   and   Fire  Protection 
Officer  |  can  assist  you-- 

by-- 

(1)  spearheading  the  station  safety 
and  fire  protection  programs. 

(2)  supplying  advice,  particularly  on 
corrective  actions  -  -cor  re cting 
unsafe  conditions  and  unsafe  acts « 


(^)  "goi^g  to  bat**  for  you  in  getting 
action  on  justifiable  safety  ;?.nd 
fire  protection  requests. 

(4)  suggestlrig  training  materials  and 
aids  which  you  can  use  in  de- 
veloping safety  consciousness  in 
your  employees  and  motivating 
them  to  adopt  safe  practices. 

(5)  assisting  you  in  the  investigation 
of  accidents  and  fires  and  analy- 
sis of  causest 

Put  boxed  material  on  the  BB.  c.   |  The  employees  you  ^supervise  |  can 

also  help* 


(1)    Besides  applying  all  established 
safe     practices    and  reporting 
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Q:  What  special  safety  and  fire  protection 
assignments  can  individual  ennployees 
you  supervise  take  on? 

A:  [Items  (a)  through  (c)  on  the  right.  ] 
Supply  any  not  mentioned  by  the  group. 
Many  mentioned  which  are  not  listed 
may  be  perfectly  acceptable. 


Put  on  BB:  ^'SAFETY  IS  AN  INTEGRAL 
PART  OF  SUPERVISION." 


ui^safe  conditions  or  practices 
to  you,  as  all  employees  are 
expected  to  do,  and 

(2)  cooperating  wholeheartedly  in 
the  safety  and  fire  protection 
program  and  in  any  meetings  you 
may  hold, 

(3)  they  can  take  on  special  safety 
assignments  at  your  specific  re- 
quest, such  as-- 

(a)  making  regular  safety  and 
fire  protection  inspections  of 
specific  things  or  specific 
areas. 

(b)  instructing  new  employees  in 
the  proper  use  of  safety 
devices  and  personal  pro- 
tective equipment. 

(c)  keeping  accident  records. 

4.    Before   we   leave  this  brief  discussion 
on    assistance,    we    should   give  some 
attention    to  the   assistance   you   as  a 
'    supervisor    can   give   to  the  total  pro- 
gram of  safety  and  fire  protection. 

a.  There  are  at  least  three  ways  you 
can  help.  They  are; 

(1)  assistance  you  can  give  to  super- 
visors above  you. 

(2)  assistance  you  can  give  your- 
self.   

(3)  assistance  you  can  give  those 
you  supervise. 

b.  What  we  have  to  suggest  is  not  re- 
lated to  specific  aspects  of  safety 
and  fire  pr  otection  but  rather  to 
the  program  as  a  whole. 

c .  You  can  assist  supervisors  above 
you,  both  here  and  in  Central  Office, 
by  keeping  your  immediate  super- 
visor  posted  and  letting  him  know; 

(1)  how  well  the  administrative 
framework' -the  standards,  re- 
quirements, etc. --of  the  agency 
and  of  this  station  are  working 
out. 

(2)  how  things  can  be  improved. 

d.  You  can  assist  yourself  by  develop- 
ing a  particular  way  of  viewing  your 
safety  and  fire  protection  job.  And 
that  way  is  to  view  safety  and  fire 
protection  as  an  integral  part  of 
supervision--not  a.s  a  separate  pro- 
gram,  not  as  a  separate  compartment, 
separately  planned,  financed,  and 
carried  out. 
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(!)  W©  don't  set  out  to  develop  safe 
methods  for  doing  a  job;  we  set 
out  to  develop  efficient  methods, 
and  one  of  the  factors  we  con- 
sider is  safety. 


iZ)  We  don't  set  out  to  train  our  em- 
ployees in  safe  practices;  we  set 
out  to  train  them  in  the  best  way 
to  do  each  of  their  tasks,  and  one 
of  the  factor s  we  c onside r  is 
safety. 


(3)  Safety  is  not  one  of  the  things  you 
do;  safety  is  part  of  everything 
you  do. 

e.    You  can  assist  your  employees-- 

(1)  in  their  responsibility  for  apply- 
ing all  established  safe  practices 

by: 

(a)  being  sure  they  are  informed 
of  all  established  safe  prac- 
tices, and 

(b)  showing  them  how  to  apply 
them; 

(c)  seeing  that  they  do  apply 
them--cor recting,  praising, 
etc. 


(2)  in  their  responsibility  for  re- 
porting unsafe  conditions  or 
practices  by: 

(a)  taking  prompt  action  on  their 
reports,  and 

(b)  letting  them  know  what  you've 
done . 


(SUMMARY) 

1 .  You  don't  carry  the  responsibility  for 
safety  and  fire  protection  without  help- - 
far  from  it. 

Z.  The  agency  as  a  whole  has  specific 
standards  and  requirements  designed 
to  conserve  human  and  material  re- 
sources through  safety  and  fire  protec- 
tion. 

3.  Here  on  this  station  you  receive  help 
from-- 

a .  Supe  r  vis  or  s    above    you,  including 
your  Manager, 

b.  The  Safety  and  Fire  Protection  Of- 
ficer, and 

c.  Your  employees. 
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4.  You  are  also  encouraged  to  give  as- 
sistance to  the  total  program  by-- 

a.  sending  information  up  the  line, 

b.  accepting  your  own  responsibility 
for  safety  and  fire  protection  as 
an  integral  part  of  supervision,  and 

c .  informing,  training,  and  reporting 
to  your  employees. 

B.     Part  Two  (second  hour) 

What  to  do  What  to  say 

(INTRODUCTION) 

1.  You  have  participated  in  five  hours  of 
group  training  and  a  certain  amount  of 
additional  time  on  your  own  to  get-  - 

a.  an  understanding  of  what  causes  ac- 
cidents and  fires, 

b.  a  better  acquaintance  with  your  su- 
pervisory role  in  safety  and  fire 
protection,  and 

c.  some  concrete  suggestions  on  how  to 
carry  out  your  safety  and  fire  pro- 
tection responsibilities. 

2.  The  value  of  this  experience  can  be 
measured  only  by  what  you  do  as  a  re- 
s ult  of  this  inve  s  tme  nt  in  time  and 
energy--by  how  your  behavior  chanr^es 
and  how  you  influence  your  employees. 

3.  But  before  ''doing'*  comes  * 'knowing. *' 
You  must  know  before  you  can  do. 

4.  To  help  you  discover  what  you  know  about 
some  of  the  things  we  set  out  to  teach 
you.  We  have  developed  a  short  objec- 
tive-type quiz--  15  multiple-choice  ques- 
tions which  touch  on  the  main  points  of 
the  course. 

5.  We  expect  the  quiz  and  the  discussion 
of  the  answers  afterwards  to  serve  as  a 
summary  of  the  course. 

Erase  the  blackboard. 

(PRESENTATION) 

Distribute  Handout  III- A,  **Quiz  for  Super-         1.  Here  is  the  quiz, 
visors  on  Safety  and  Fire  Protection* *' 

a.  Circle  the  letter  in  front  of  the  one 
best  answer. 

b.  Do  not  put  your  name  on  the  paper. 

(1)  We  do  not  want  to  check  up  on 
you  or  record  your  scores  as 
individuals; 
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(2)  We  do,  however,  want  some  in- 
dication of  what  you  as  a  group 
know  about  the  things  we  wanted 
you  to  learn. 

(3)  So  we  shall  take  up  the  papers  at 
the  end  of  the  meeting. 

Allow  enough  time  for  everyone  to  finish 
the  quiz.  This  should  take  8  or  10  minutes. 
After  10  minutes,  check  to  see  if  anyone 
has  not  finished.  If  so,  allow  more  time; 
check  with  these  people  again  later. 

2.    Let's  discuss  the  answers. 

Read  the  question.  Question  1.  Nearly  three -fourths  of  the 

fires  in  the  VA  are  caused  by-- 

a.  electricity. 

b.  fires  in  waste  baskets. 

c.  lighted  cigarettes. 

d.  smoking  and  matches. 

Q;  Which  is  the  best  answer? 
A:  "d.  smoking  and  matches." 

Q:  Of    the   fires    caused  by    smoking  and 

matches,  most  were  due  to  what  single 

unsafe  act? 
A:  Smoking  in  bed. 

Q:  Under    what    conditions    may  patients 

smoke  in  bed  ? 
A:  Patients    may    smoke    in    bed   only  if 

bedfast  and  only  when  attended. 

Read  the  question.  Question   2.  The  major  point  of  attack 

in  accident  prevention  is-- 


Q:  Which  is  the  best  answer? 
A:  *'a.  the  hazard." 


a.  the  hazard. 

b.  the  accident. 

c.  the  injury. 

d.  the  personal  fault. 


Q:  What   are  the  three  kinds  of  hazards? 
A:  The   unsafe    condition,    the   unsafe  Actt 
and  the  two  in  combination. 

Q:  Do  personal  faults  lead  to  unsafe  con- 
ditions or  unsafe  acts  ? 
A:  Both. 


Read  the  question.  Question   3.   In  the  interest  of  prompt 

evacuation  in  case  of  fire,  you  as  a 
supervisor  should  follow  certain  prac- 
tices. Which  of  the  following  is  not  a 
good  fire  protection  practice? 


a.  Keep  exit  routes  in  your  work 
area  clear. 

b.  Insure  that  your  employees  know 
what  to  do  when  the  fire  alarm 
sounds . 


40 


3431. 


c,  Insure  that  your  employees  react 
p  r  omp  tly  whe  n  t  he  fire  ala  r  m 
sounds. 

d,  Keep  fire  doors  at  stairway  en- 
closures open  at  all  times. 

Q:  Which  is  not  a  good  fire  protection 
practice  ? 

A:  '*d.  Keep  fire  doors  at  stairway  en- 
closures open  at  all  timec.*' 

Q:  Why  is  this  not  a  good  practice? 

A:  Fire  doors  at  stairway  enclosures  are 

to  prevftTxt  the  upward  spread  of  smoke, 

hot  ga^  rs,  and  fire  and  therefore  should 

be  kept  closed. 

Read  the  question.  Question    4.   Considering   the  accident 

sequence,  which  of  the  following  would 
you  properly  classify  as  an  accident? 

a.  sprain 

b.  bruise 

c.  lire 

d.  burn 

Q:  Which  would  you  classify  as  an  acci- 
dent? 
A:  '*c.  fire." 

Q:  How  would  you  classify  the  other  three? 
A:  All  as  injuries. 

Q:  Why  is  it  important  to  distinguish  be- 
tween an  accident  and  an  injury? 

A:  Knowing  what  the  injury  is  will  not  be 
helpful  in  determining  the  cause  of  the 
accident;  only  the  accident  itself  can 
lead  us  to  the  cause. 

Read  the  question.  Question  5.  Which  of  the  following  is  the 

most  acceptable  statement  on  what  to  do 
about  doors  in  limiting  the  spread  of 
fire? 

a.  All  doors  should  be  kept  closed  at 
all  times. 

b.  Stairway  enclosure  doors,  smoke 
barrier  doors,  and  room  doors 
should  be  kept  closed  at  all  times . 

c.  Fire  doors  should  not  be  ob- 
structed or  wedged  open.  Stairway 
enclosure  doors  should  always  be 
closed. 

d.  All  fire  exit  doors,  smoke  bar  rier 
doors  and  room  doors  should  be 
closed. 

Q:  Which  is  most  acceptable? 

A:  "c.   Fire  doors  should  not  be  obstructed 

or    wedged    open«    Stairway  enclosure 

doors  should  always  be  closed." 

Q:  "What's  wrong  with  a? 

A:  Smoke  barrier  doors  and  room  doors 
need  be  closed  only  at  the  tims  of  fire. 
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Q:  What's  wrong  with  b? 

A:  Smoke  barrier  doora  and  room  doors 
need  be  closed  only  at  the  time  of  fire. 

Q:  What's  wrong  with  d? 

A:  Certain  fire  exit  doors  can't  be  closed, 
as  they  are  necessary  for  evacuation. 

Read  the  question.  Question  6.  Your  Safety  and  Fire  Pro- 

tection Officer  can  be  of  help  to  you  in 
many  ways.  Which  of  the  following  is  not 
a  proper  activity  for  him  to  perform? 

a.  advising  you  on  corrective  action 
which  may  be  taken  to  eliminate  an 
unsafe  condition. 

b.  supporting  your  request  for  justi« 
fiable  safety  equipment. 

c.  preparing  SF  92. 

suggesting  materials  for  use  in 
employee  safety  meetings. 

Q:  Which  of  these  is  not  proper  for  your 
Safety  and  Fire  Protection  Officer  to  do  ? 
A:  **c.   preparing  SF  92." 

Q:  What  is  SF  92? 

A:  Supervisor's  Report  of  Accident. 

Read  the  question.  Question  7.  Which  of  the  following  types 

of  fire  extinguishers  may  successfully 
be  used  on  a  fire  in  live  electrical 
equipment? 

a.  soda-acid. 

b.  carbon-dioxide . 

c.  water  pump- 

d.  foam. 

Q:  What  do  we  use  on  a  fire  in  live  electri- 
cal equipment? 

A:  **b.  carbon-dioxide." 

Q:  What   class   is   fire    in  live  electrical 

equipment? 
A:  Class  C. 

Q:  Why  shouldn't  any  of  the  other  three 
types  be  used? 

A:  Their  charge  is  a  conductor  of  electric- 
ity* We  must  use  a  non-conductor. 

Read  the  qv.istion.  Question  8.  '^.Cou  as  a  supervisor  can  do 

most  to  further  which  of  the  following 
fundamental  principles  of  fire  protec- 
tion? 

a.  prompt  discovery,  giving  the 
alarm,  and  extinguishing  of  fire. 

b.  fire  prevention. 

c.  limiting  the  spread  of  fire. 

d.  adequate  provision  for  evacuation. 

Q:  Which  can  you  do  most  to  further? 
A:  "b.  fire  prevention.*' 
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Q:  Over  what  two  elements  can  you  exert 

control  in  the  prevention  of  fire? 
A:  Heat  and  fuel. 


Q:  Why  not  oxygen? 

A:  It's  ever-present  in  the  air. 

Read  the  question  without  the  answers. 


Question  9.  When  an  accident  strikes, 
which  of  the  following  would  be  the  best 
first  four  steps  to  take?  Consider  both 
what  you  would  do  and  the  sequence  in 
which  you  would  do  it. 


Q:  Which  is  the  best  answer? 

A:  **b.    Go  to  the    scene   of  the  accident. 

See    that  the  injured  gets  nnedical 

care . 

Notify  your  safety  officer. 
Get  identifying  information. 


a.  Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 

Find  the  immediate  cause. 
Get  identifying  information. 

b.  Go  to  the  scene,  of  the  accident. 
See  that  the  injured  gets  medical 
care . 

Notify  your  safety  officer. 
Get  identifying  information. 


c.  Go  to  the  scene  of  the  accident. 
See  that  the  injured  gets  medical 
care . 

Notify  your  safety  officer. 
Find  the  immediate  cause. 


d.   Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 
See  that  the  injured  gets  medical 
care. 

Get  identifying  information. 


Q:  Why   get  identifying  information;  won't 

the  safety  officer  do  it  when  he  arrives  ? 
A:  Reporting  accidents   is   a  supervisory 

responsibility. 

Q:  Whafs  the  fifth  step? 

A:  Find  the  immediate  cause. 

Read  the  question.  Question  10.  Which  of  the  following  has 

primarily  an  advisory  rule  in  safety 
and  fire  protection? 

a.  the  Manager, 

b.  the  station's  first-aid  fire  fight- 
ing organization, 

c.  the  employee. 

d.  the    safety    and    fire  protection 
committee .  '• 

Q:  Which  does  have  primarily  an  advisory 
role? 

A:  **d.   the  safety  and  fire  protection  com- 
mittee 

Q:  Who    has    primarily    an  advisory  and 

stimulative  role  ? 
A:  The  safety  and  fire  protection  officer. 
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Read  the  question. 


Question  11.  Once  an  accident  has  oc- 
curred,  the  key  to  prevention  of  similar 
accidents  ia-- 


a.  taking  appropriate  corrective  ac- 
tion. 

b.  conducting  a  training  course  in 
safety. 

c.  finding  the  cause  of  the  accident. 

d.  providing     personal  protective 
equipment. 

Q:  What  is  the  key  ? 

A:  "c.   finding  the  cause  of  the  accident." 

Q:  Why  would  not  one  of  the  other  answers 
be  correct  since  each  is  a  thoroughly 
acceptable  thing  to  do? 

A:  N  one  of  them  is  the  key.  The  cause  must 
be  found  before  you  can  know  what  cor- 
rective action  is  appropriate,  what  train- 
ing is  needed,  and  whether  or  not  protec - 
tive  equipment  is  needed. 

Read  the  question.  Question  12.  You  would  not  use  a  soda- 

acid  fire  extinguisher  on  fire  in  which  of 
the  following- - 

a.  waste  paper  basket. 

b.  bed  clothes. 

c.  grease  disposal  can. 

d.  forms   and  publications  storage 
room. 

Q:  Which  is  the  best  answer? 
A:  ••c.   grease  disposal  can." 

Q:  Why  would  you  not  use  soda-acid  on  a 

grease  fire  ? 
A:  Its  charge  could  spread  the  fire; 

It  would  not  extinguish  the  fire. 

Q:  What  kind  would  you  use? 

A:  Dry  chemical,  carbon-dioxide,  or  foam. 


Read  the  question. 


Q:  Whiit  is  the  best  answer? 
A:  "b.    seeing  that  the  injured  gets  medical 
care," 


Question  13.  Which  of  the  following  is 
likely  to  make  the  least  contribution  in 
preventing  accidents? 

a.  reporting  the  accident  completely 
and  promptly. 

b.  seeing  that  the  injured  gets  med- 
ical care. 

c.  investigating  the  accident  thor- 
oughly. 

d.  enforcing  safety  regulations. 


Q:  How  does  reporting  the  accident  com- 
pletely and  promptly  help? 

A:  Part  of  the  report  itself  provides  for  the 
supervisor  to  state  what  he  has  done  to 
correct  coiuditions  causing  the  accident. 
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what  remains  to  be  done  and  v^hy.  Also 
the  report  helps  station  management  in 
preventing  similar  accidents  elsewhere 
on  the  station. 

Q:  How  does  investigating  the  accident 
thoroughly  help? 

A:  It  gets  at  the  causes,  which  are  neces- 
sary to  determine  before  corrective 
action  can  be  taken. 

Q:  How  does  enforcing  safety  regulations 
help? 

A:  It  helps  to  insure  that  unsafe  acts  are 
not  committed. 

Read  the  question.  Question    14.  •  Considering    the  major 

cause  of  fire  in  the  VA,  which  of  the 
following  is  the  most  important  thing 
you  as  a  supervisor  can  do  to  control 
heat  in  the  prevention  of  fire? 

a.  insure  that  areas  where  flamma- 
bles are  stored  carry  the  neces- 
sary **no  smoking**  signs  and 
warnings. 

b.  enforce  smoking  regulations. 

c.  report  worn,  broken,  frayed  elec- 
tric wira  coverings;  loose 
sockets,  faulty  plugs;  broken  or 
missing  switch  plates. 

d.  eliminate  the  storage  of  oily, 
greasy,  paint-spotted  rags,  work 
clothes,  or  paper  in  dark,  un- 
ventilated  places. 

Q:  Which  is  the  best  answer? 

A:  **b.   enforce  smoking  regulations.** 

Q:  What  are  the  smoking  regulations  of 

this  station? 
A:  [To  be  supplied  locally.] 

Read  the  question.  Question  15.  Which  ot the  following  would 

not  be  a  proper  safety  and  fire  protection 
maxim  for  supervisors? 

a.  Eliminate  the  unsafe  condition  and 
the  unsafe  act. 

b.  Safety  is  an  integral  part  of 
supervision. 

c.  Set  a  good  safety  exanriple. 

d.  Report  all  unsafe  conditions  and 
fire  hazards  to  higher  authority 
for  action. 

Q:  Which  would  not? 

A:  **d.  Report  all  unsafe  conditions  and 
fire  hazards  to  higher  authority  for  ac- 
tion.** 

Q:  Why  not? 

A:  Some  of  them  you  can  correct  yourself. 

Q:  Are  there    any  questions  on  any  of  the        3.   That  concludes  the  quiz, 
items  we  discussed? 
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a.  Count  the  number  of  questions  you 
did  not  ansver  correctly  and  write 
the  number  missed  on  the  back  of  the 
last  sheet.  Be  sure  you  have  marked 
your  incorrect  ans>vers. 

b.  Turn  in  your  paper, 

4,  In  concluding  the  course,  I  would  like 
only  to  say  that  I  hope  we  have  learned  a 
little  more  than  we  knew  before  aboi2*  *- 

a,  what  causes  accidents  and  fires« 

b ,  what  the  s upe r visor's  role  is  in 
safety  and  fire  protection,  and 

c,  how  to  carry  out  your  responsibilities 
for  safety  and  fire  protection^ 

and  that  we  actually  put  to  use  wh&t  we 
have  learned. 
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Appendix  A 


BLACKBOARD  WORK 

For  the  converxiencc  of  the  instructor,  the  completed  blackboard  work  for  each  of 
the  three  sessions  is  illustrated  here.  The  instructor's  preparation  for  giving  each 
session  should  include  a  *'dry-run"  of  writing  the  items  on  the  blackboard  he  will  use 
during  the  sessions-  This  practice  will  help  the  instructor  to  gauge  the  size  of  writing  to 
use  and  the  most  advantageous  spacing  and  placement  of  the  items. 

Writing  on  the  blackboard  during  a  training  session  may  take  (^uite  a  bit  of  training 
time.  Yet,  to  complete  the  blackboard  work  in  advance  of  the  meeting  and  have  it  ail 
before  the  group  from  the  start  of  the  session  is  obviously  out  of  the  question.  Some  other 
alternatives,  though,  can  be  used  to  save  time: 

a.  In  advance  of  the  session,  write  all  of  the  items  on  a  large,  stiff  paper  board 
and  cover  each  item  with  an  individual  strip  of  paper  affixed  so  that  it  can  be  pulled  off 
when  the  item  is  called  for. 

b.  Instead  of  blackboard  and  chalk*  use  a  chart  pad  and  heavy  crayon,  with  which 
writing  can  perhaps  be  done  more  rapidly. 

c*  Make  flannel^board  cutouts  of  each  of  the  blackboard  items  and  us^  a  flannel 
board  in&tead  of  the  blackboard. 

d.  For  each  session,  make  a  set  of  hinged  overlaying  transparencies  (simply 
use  a  grease  pencil  on  sheets  of  acetate  or  type  over  carbon  paper  on  the  acetate)  of  the 
blackboard  items*  and  use  an  overhead  projector. 
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The  completed  blackboard  work  for  Session  One  should  look  like  this: 


ACCIPENT  P^EVBNVON- 

AVOlP  HUM AKJ  SUffediNG   

TO  AVOID  gCONO/^iC  i-OSS 


*      ^^5>X%^J^  Jt^^^  "Co  ^^^^^^  Q-A-<- 


3.  /NVE 


ERIC 
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The  completed  blackboard  v^ork  iot  Sefttion  Two  should  look  like  this: 


^QincifiBS  Of  fliRE  VfZorecTi on 

-u^"^^  ^^^^^J^  ^^^^^ 


PglMC|P/.e5  OF  Ftg6  PgOTgCnOA/ 

3.  UMlT/NG  TH^  SF^^AO  OF  PIRB 
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The  completed  blackboard  work  for  Session  Three  should  look  like  this: 


iOCAllY,  ASSmfKHCB  (S  AVAILABLE  TO 

]l>^jt»>>€JLA^  -Aa/vw^  GOv-JL  ^-«^<si«^ 

•  ^^^^^^^^^  ■         ^  'i- 

SAFETY  IS  AN  INTE6gAL    fi^Rf  op  ^. 

5olPECvrs/oN/     ^    .  ' 


Appendix  B 
CHARTS 

*■ 

On  the  following  14  pages  arc  illustrations  of  the  2 1 -by-32-inch  charts  which  are  used 
in  sessions  one  and  two. 


THE 

miQMi 

SEQUBHCE 

CHART  NO.  I-l 

344S 

o 

ERIC 


miRiTANCEAND 
SOC/AL  ENViRONmNT 


PHYSICAL  ABILITIES 

-  EYESIGHT 

-  HEARING 

-  MUSCULAR  STRENGTH 
AND  COORDINATION 

-  CONDITION  OF  HEART. 
LUNGS.  OTHER  ORGANS 

MENTAL  ABILITIES 

-  REACTION  TIME 

-  ABILITY  TO  REMEMBER 

-  ABILITY  TO  REASON 


TEMPERAMENT 

-  EMOTIONAL  STABILITY 

-  CURIOSITY 

-  FLEXIBILITY 

OUTSIDE  INFLUENCES 

-  HOME 

-  SCHOOL 

-  JOB 

-  CHURCH 

-  COMMUNITY 


CHART  NO.  X-Z 
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0445 


PBRSONAL  FAULTS 


•  RECKLESSNESS  •  TEMPER 

•  INDIFFERENCE  •  EXCITABILITY 

«  INATTENTION  •  STUBBORNNESS 

•  HOSTILITY  •  INCONSIDERATENESS 

•  LAZINESS 


CHART  NO.  1-3 


3444 


THE  HAZARD 


•  THE  UNSAFE  CONDITION 
®  THE  UNSAFE  ACT 

•  THE  UNSAFE  CONDITION 
AND  THE  UNSAFE  ACT 


CHART  NO.  1-4 


34^15 


TH£  ACCIDiNT 


FALLS 

STRUCK  BY  A       •  CAUGHT  IN 
FALLING  OBJECT     OR  BETWEEN 

SLIPS  •  FIRES 

SLIDES  •  OLLISIONS 

STRIKING  AGAINST  •  OVEREXERTION 


CHART  NO.  1-5 


TUB  INJURY 


^  CUTS 

•  BRUISES  •  STRAINS 

•  FRACTURES  •  FATALITIES 

•  SPRAINS  ©  BURNS 

CHART  NO.  I-€ 


ACCIDEMT  FACTORS 


34AS 


A  SBRIES  OP  BVENTS 


CHART  NO.  I -10 


mmsKOPms  mnm 

OURiNG  THE  LAST  FIVE  YEARS 


NUMBER 


1955  1956  1957  i958  1959 


Si  KORU  wmmm  in  va  in  I9S9 

CHART  N  an -I 


TK  CHmsmy  Of fm 


FIRE  BURNS  BECAUSE  THERE  ARE 
THREE  ELEK  :NTS  PRESENT. . . 


A        •  FUE 


FUEL 
HEAT 
OXYGEN 


FIRE  IS  NOT  POSS'^'  E  WITHOUT  FUEL 


FIRE  IS  NOT  POSSIBLE  WITHOUT  HEAT 
OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  OXYGEN 


CHART  NO.  31-2 


CMS£S  OF  m  FIRBS 

CALENDAR  YEAR  1959 


SMOKING  AND 
MATCHES 

75.4% 


ELECTRICAL  AND 

ELECTRICAL 

ALL  OTHER 

'9.7%  . 

24.6% 

7  •  '■  - 

'  \    ALL  OTHER 

14.9%  / 

1 

CHART  NO.  II-3 


EXTINGUISHER  FAQS 


for  What 

KtNDSrOF  FIRE 

\-  • 

\CONtTtNTS' 

.V 

HOW 
TO  START' 

RANGE  AHD 

DURATION^. 

CLASS  A 

(Wood, 

Wot%-r  tolwtion 
of  twccrbonot* 
of  sodo  end 

ovor 

30  40 
feet 

PIOM 
WotOr 

Pump  by 
hand 

50  to  55 
Mxonds 

• 

CLASS  A 

{"lood«d  Btr«om" 

mod«l  is  also 
good  on  Oo**  B) 

Woior  end 
cortrida*  of 
carbon  dioxid* 

Turn  ovor 
and  bump 

DANCeH:  Oo  nor 
v««  tf»e«« 
M^tH^er  bas* 
•vfin9k>«'sfior< 

CLASS  A 

and 

CLASS  B 

(on,  gatelin*, 
P«Hftt,  groot*.  otc. ) 

Wotor  solution 
of  oluminum 
sulfol*  and 
birerbonolo 
of  soda 

Tvm 
Ovor 

on  mi»€frKol 
r^s. 

CLASS  B 

and 

CLASS  C 

(Liv*  olvctncol 
•qt^ipmoni.) 

• 

it  ov«rilob(», 
tlioM  •JCtingutiAon 
nwjr  kovo  tow 
•fffcl  on  «mol/ 
Cloit  A  fkt. 

Carbon 
djo«td« 

Pull  pin 
ond  opan 
votv* 

6  lo  8 
foet 

oboui  ^2 
seconds 

(IS  Ifa  i>im) 

Carbon  t»irochjoH(to 
and  oihtT  cKomicoU. 

CAUTION:  Avoid 
brooihing  vapors 
from  oi'iinguisfcor, 
•spoctaZ/K  in  MmaU, 
cfosod  pfacos. 

Turn  hondlo, 
ihon  punp 
by  hand 

20  to  30 

feel 
40  lo  45 
seconds 

l  \  ".jfth  Mm) 

Bicorbonoto  of 
todo  with  oik 

dry  chomicolf 
ond  cartridgo  of 
corbon  dioxid* 

THRtC  TYPES 

PuK  pin  or  collar,  ihon: 
\.  Open  volvo,  or 

2.  Prost  levor,  or 

3.  Turr«  Ovor  A  bump, 
tKon  tquooio  noitl*. 

Aboul  M 
feet 

22  lo  25 
seconds 

\M  lb.  iIm) 

Appendix  C 
HANDOUTS 

On  the  following  16  pages  art  copies  of  the  13  handouts  used  in  the  three  sessions. 
SF  92,  * 'Supervisor's  Report  of  accident,  '  should  be  available  at  the  station-  Handout 
No.  II-E,  "WTien  the  Fire  Alarm  Sounds--,"  is  incomplete.  It  is  to  be  completed,  based 
on  local  procedures  and  the  station  fire  billi  and  reproduced  locally. 
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Veterans  Administration  Training  for  Supervisor-*  in  Safety  and  Fire  Protection 


UNSAFE  CONDITIONS  TO  LOOK  FOR 


Broken  or  worn  floor  coverings 

Oil,   water,   other   liquids,    and  debris  on 
the  floor 

Absence   of  necessary   safety  devices  on 
eqmpment 


Supplies  and  materials  stored  in  inacces- 
sible places 

Telephone  wires  and  other  electric  wires 
in  walk  areas 

Furniture  and  equipment  in  need  of  repair 

Insecure  pictures,  mirrors,  fans,  lighting 
fixtures 


Unsafe  storage  of  materials  or  tools 
Interference    with   free    swinging  of  doors 
Windows  difficult  to  open  and  close 
Cluttered  window  sills 
Inadequate  illumination 
Inadequate  ventilation 

Need  for  warning  sign??  in  hazardous  areas 
Supplies  and  materials  stacked  improperly 
Need  to  barricade  unsafe  areas 

-  CIRCLE  those  items  which  you  should  look  for  in  your  own  work  area. 

-  ADD  other  items  (not  listed)  peculiar  to  your  own  work  area  which  you  should  look  for: 


Piling  of  papers  and  files  on  top  of  book 
cases,  filing  cabinets,  etc. 

Tools  and  accessories  accessible  to  patients 

Matches,  smoking  materials  accessible  to 
patients  to  whom  they  are  restricted. 

Lack  of  observance  of  special  safety  pre- 
cautions in  areas  \yhere  conditions  are  a 
special  hazard,  such  as  where  X-ray 
equipment  and  radioisotopes  are  used. 

Inadequate  labelling  of  solvents  andpoison- 
ous  liquids 


Handout  No,  I-B 


Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 

WHEN  AN  ACCIDENT  STRIKES 

1.  Go  to  the  scene  of  the  accident- 

2.  See  that  the  injured  gets  medical  care. 

3.  Notify  your  safety  officer. 

4.  Get  identifying  information- - 

a.  Who? 

b.  When? 

c.  Where? 

d.  What? 

e.  Why? 

5.  Find  the  immediate  cause. 

6.  Follow  back  to  the  indirect  cause- 

7.  Estimate  injury  to  people  and  damage  to  materials 

and  equipment. 

8.  List  the  necessary  action  to  remove  the  cause. 

9.  Follow  through. 


Handout  No.  I- 


SF  92i  SUPERVISOR'S  REPORT  OI*  ACCIDENT 
(front) 

On    the    back  of  the   form  are  instructions    for  completing  the  six  sections  and  an 
illustration  of  the  form  properly  completed. 


standard  F^orm  Off 

PROMULGATED  DEC.  '.9a  BY 
BUREAU  OF  THE  BUDGET 
QRCULAR  A -5  REV. 


9/t  UJ 


^  S  S 


SUPERVISOR'S  REPORT  OF  ACCIDENT 

DO  NOT  USE  m  MOTOR  VEHICLE  OR  AIRCRAFT  ACCIDENT 

(Sao  Instructiona  otn  Back.    Use  Additional  Sheets  if  Neceaaary^ 


l&.  lOl  {Ap.proptiat9  H»«dqumrt9r9) 


b.  FROM^  iReportini.  Dopt.  ttc,  *nd  location-^lncjudv  town  *nd  Stmto  or  foroi£n  country) 


L  ACQDEHT  OCCURRED  IN 


3.  DATE  OF  ACCIDEffT 


S.  EXACT  LOCATIOH  OF  ACC!DEWT 


6.  DESCRIPTION  BY  ?ZRZn» .  IF  PROPERTY  DAMAGE  ONLY.  BY  PERSONS  MOST  CU?SELY  ASSOCIATED  WTTH  f.COOEWT  (Te//  the  coniplote 

atoty  of  what  happened;  no  Mi^natuee  toQuited.} 


7.  PtSCHlPTiON  BY  RrCPONr.'aU  SUPEfl  VISOR -CIVILIAN  OR  MILITARY  {What  Jed  up  to  tho  accident,  haw  dicf  accirf«nf  *ctualtj  Auppert? 
Explain  if  anything  wan  yvrong  with  tiquiptnt>nt,  material,  or  layout  and  what  wat  done  wronS.    Be  «p«ci/ic.) 


DO  NOT 

USB 


&  WHAT  ACTUALLY  HaS  BEEfl  OONE  TO  CORBCCT  CONDITIONS  CAUSING  THE  /iOlldHn 


9.  WHAT  REMAINS  TO  BE  DONE  TO  CORRECT  SUCH  CONDITIONS  AWD  WHYT 


5  y* 


3-  i:  ae 


INJURY  TO:  (Ch»ck  ona) 


REPORTtNG  AGENCY 


(S)  COfm?ACTOR 
PERSOHUa 


(5)  MO»fftD£RAL  FCRSCN 


PROBABLE  DISABILITY 
(Check  one) 


(:)  PERMANENT 
TOTAL 


(C)  FtRST  AID 


■  ESTiMATEO  PaMAGE  TO  PROPERTY  OR 
EQUIPMENT  tf^iUin  ana  or  mote) 


(I)  REPORTING  ACO<CY 


(l)  NOKi-EOeRAL 


'  Contractor  cf  rapcrtitig  m^ency 


11.  DESCRIPTION  OF  PROPERTY  OR  EQUIPMENT  DAMAGED 


M.  OWNERSHIP  OF  PROPERTY  OR  EQUIPMENT  DAMAGED  {Namtt  and  homa  addraaa) 


13.  NAME  AND  HOME  ADDRESS  OF  INJURED 


17.  REGULAR  OCCUPATION  OF  INJURED 


19.  NATURE  OF  JNJURY  AND  PART  OF  BODY  INVOLVED 


J6,  BADGE  OR  SERVICE  NO. 


11.  OFnCIAL  ASSIGNMENT  AT  TIME  OP  ACCII^NT 


2a  DATE  INJURED  STOPftD  WORK  II.  DATE  INJURED  RETURNED  TO 

WORK 


2Z.  NAMES  AND  ADDRESSES  OF  WITNESSES 


TITLE  (Ciwilian  or  militmry) 


SIGNATURE  OF  SUPERVISOR 


24.  COMMENTS  O.N  ADEQUACY  OF  CORRECTIVE  ACTION  TAKEN.  OR  FIMMED.  JNaUD^IG  PROGRESS  ON  PENDING  ACTIONS, 


TITLE  {CivUian  or  military) 


SIGNATURE  OF  REVIEWING  OmCIAI.  , 
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Veterans  Administration  Training  for  Supervisor5  in  Safety  and  Fire  Protection 

PREVENTING  ACCIDENTS 
Supervisors  can  prevent  accidents  by  taking  the  following  actions: 

1.  ELIMINATE  UNSAFE  CONDITIONS 

-  Conduct  periodic  safety  inspections. 

-  Ask  your  employees  to  watch  for  unsafe  conditions. 

-  Correct  those  conditions  which  you  can  corrects -those 

o   For  which  you  have  the  authority  to  correct,  and 

o   Which  you  can  correct  without  hazard  to  yourself  or  others 

-  Report  ail  others  to  higher  authority, 

2.  ELIMINATE  UNSAFE  ACTS 

-  Assign  employees  to  jobs  they  are  qualified  to  Perform. 

o   Include  special  physical  requirements  in  ^he  position  description.. 

o   Mention  them   again   in  the    "Remarks"  space  of  the  SF  52,  "Request  for 
Personnel  Action." 

o   Do   not  assign  tasks  to  employees  who  a^e  not  physically  or  mentally  able 
to  perform  them. 

^   Provide  for  personal  protective  equipment  and  enforce  its  use. 

-  Instruct  employees  in  the  safe  way  to  do  thei;;  Work-- 

o   When  he  first  reports  as  a  new  employee* 

o   Throughout  his  service  with  you  when  me^hodsi  procedures,  machines,  tools, 
or  equipment  change. 

-  Check  regularly  to  see  if  employees  are  using  proper  and  safe  methods* 

-  Take  appropriate  corrective  action  at  once  if  th^y  are  not. 

-  Set  a  good  safety  example. 

3.  INVESTIGATE  ACCIDENTS  THOROUGHLY. 

4.  REPORT  ACCIDENTS  COMPLETELY  AND  PROMPTLY. 


Handout  No.  I-D 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


FIRE  EXTINGUISHER  FACTS 


TYPE  OF 
EXTINGUISHER 

KIMDS  OiF  FlRE 

^  CONTENTS, 

HOW^. 
TO  START 

RANGE  AND 
DURATION 

SODA-ACID    ^  , 

CLASS  A 

(Wood, 
paper. 

Waror  loluKon 
of  bicorbonot* 
of  todo  ond 

sulfuric  o cid* 

Turn 
ovor. 

30  ro  40 
foot 

PUMP  ^) 
TANK  W 

t«xtil*i, 
•tc.) 

Ploin 
wotor 

Pump  by 
bond 

50  to  55 
ivcondt 

• 

GAS  H 
CARTRIDGE  ^ 

CLASS  A 

("Load*d  iKeam*' 

model  ii  otso 
9ood  on  'Class  B) 

Wa4«r  and 
cortridgo  of 
corbon  dioxido 

Turn  ovor 
ond  bump 

DANGER:  Po  nof 

UIO 

wofor  boio 

•xtinguithTM 

^^^^  ^ 

CLASS  A 

and 

CLASS  B 

(Oil,  goiolino, 
point,  grooio,  otc.) 

Woior  lotution 
of  oluminurn 
luifoto  and 
bi  corbon  at* 
of  lodo 

Turn 
ovor 

on  •/•ctnco/ 
lirtK. 

CARBON  ^ 
Dh>XIDE  g 

CLASS  B 

o  nd 

CLASS  C 

(Uv*  oloctricol 
•quipmonK) 

• 

NOTE;  if  nothing 
•If  it  ayaihht; 
thtf  oxfinguMAort 

Carbon 
dioxtdo 

Pull  pin 
ond  op«r 
valvo 

6  to  a 

foot 

obout  42 
tocondi 
(IS  lb.  •>>•) 

r 

VAPORIZING  S  < 

/  LIQUID '  m 

Corbon  torrochlortdo 
ond  o9h*r  chomicoli. 

CAVTiON:  Avoid 
bfafhing  vopor* 
from  9xHngvishw, 
•ip»daUy  in  tmott, 
cfoiod  pSocvt. 

Turn  hondlo, 
th*i>  pump 
by  hofld 

20  to  30 
foot 

40fo45 
toe ond 1 

(t  quflH 

DRY  ||9 
CHEMICAL  [IS 

may  fcovo  som* 
•fh€f  on  ■mo// 
Cfoci  A  firai. 

BIcorbonoto  of 
to^o  with  othor 

dry  chomicoU 
and  cortridge  of 
torbon  dioxid* 

THREI  TYPtS 
Pull  pin  or  collor,  th«n: 

1.  Op«fl  volvo,  or 

2.  Proii  'mvmr,  or 

3.  Turn  ovor  A  bump« 
thon  tqvMz*  nozzl*. 

About  14 
foot 

22  to  25 
socondt 

(M  lb.  lit*) 

CMAHT  NO  D*  4 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


HmB£ROFmS  HI  MM 

DURING  THE  LAST  FIVE  YEARS 


NUMBER 


1955  1956  1957  1958  1959 


.S3  mne  wm  burned  in  va  in  I9S9 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


TUB  mmmy  offm 


FIRE  BURNS  BECAUSE  THERE  ARE 
THREE  ELEMENTS  PRESENT. . . 


FUEL 
•  HEAT 
•  OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  FUEL 


OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  HEAT 


OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  OXYGEN 


Handout  No.  II -B 


Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


CA(/S£S  OF  VA  f/RES 


CALENDAR  YEAR  1959 


Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


FIRE  PREVENTION- -Some  Things  YOU  Can  Do 
You  can  help  CONTROL  FUEL. 

Fire  is  not  possible  without  fuel.  To  help  control  fuel  you  can: 

-  Practice  good  housekeeping. 

-  Require  the  prompt  and  proper  disposal  of  waste  paper,  trash,  wood  shavings,  etc. 

-  Obtain  metal  containers  with  snug  covers  for  collecting  easily  combustible  waste, 

such  as  cartons,  wrapping  material,  used  paper  cups* 

-  Properly   store  volatile  flammable  liqmds,  such  as  gasoline,  alcohol,  ether,  and 

paint,  and  other  combustible  materials  such  as  matches,  bottled  gases,  and 
stocKs  of  paper* 

"  Substitute   non-hazardous  materials  for  hazardous  ones  where  possible,  such  as 
approved  typewriter  cleaning  flrid  for  alcohol* 

-  Keep  combustible  stocKs  at  a  min.mum. 

You  can  help  CONTROL  HEAT. 

5*ire  is  not  possible  without  heat*  To  help  control  neat  and  thus  prevent  ignition,  you  can: 

-  Enforce  smoking  regulations* 

*  Set  a  good  example  in  your  smoking  habits* 

"  Insure   that  afeas   where  flammables  are  stored,  used    or  disposed  of  carry  the 
necessary  **no  smoking'*  signs  and  warnings* 

-  Eliminate  the  storage  of-- 

o  Oily  rags  in  dar^c,  unventilated  corners  or  closets* 

o    Work   clot^bes   liberally   spotted   with   oil,   grease,  or  paint  in  unventilated 
lockers. 

o   Bundles  of  |.aper  in  quantity  and  spotted  with  oil  or  paint. 

-  Report  worn,  broken,  frayed  electric  wire  coverings;  loose  sockets,  faulty  plugs: 

broken  or  missing  switch  plates. 

-  Order  replacements  for  faulty  electrical  equipment  and  fixtures. 

REMEMBER.  KEEP  COMBUSTIBLE  MATERIAL  AV/AY  FROM  SOURCES  OF  IGNITION! 


Handout  No*  U-D 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 

WHEN  THE  FIRE  ALARM  SOUNDS-- 

Will  YOU  and  YOUR  EMPLOYEES  be  Ready? 

o   Have  you  kept  the  exit  routes  in  your  work  area  clear? 

o   Do  YOU  know  and  do  YOUR  EMPLOYEES  know  the  sound  of  the  fire  alarm? 

[Insert  a  description  of  the  fire  alarm  sound  at  your  station-  J 

o    Do   YOU  know  what  to  do  when  the  fire  alarm  sounds?  Do  YOUR  EMPLOYEES  know? 

[insert  the  instructions  for  your  station,  such  as  **Close  windows.  Disconnect  electri- 
cal equipment.  Leave  lights  on,  etc/'] 

o    Do  YOU  know  where  to  go  when  the  fire  alarm  sounds?  Do  YOUR  EMPLOYEES  know? 

[  Insert  the  instructions  for  yoTir  station.  ] 

o   Are  the  fire  exit  doors  hear  your  work  area  clear  at  all  times? 

o    When  did  YOU  last  participate  in  a  fire  exit  drill? 

(To  be  c*.  mpletcd,  based  on  local  procedures  and  the  station  fire  bill,  and  reproduced  locally) 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 

THE  ORGANIZATION  FOR  SAFETY  AND  FIRE  PROTECTION  AT  A  VA  FIELD  STATION 

* 'Every  level  of  management  in  VA  is  responsible  for  the  prevention  of  accidents  and 
injuries,  including  occupational  disease,  to  persons  under  its  control,  and  for  the  protection 
of  VA  property  against  loss  by  fire  or  other  accidental  damage.'* 

Thiis  is  the  basic  policy  on  safety  and  fire  protection  responsibility  iu  the  VA  as  issued 
by  the  Deputy  Administrator  in  VA  Manual  MP-3,  Part  III,  Safety,  Fire  Protection  and 
Disaster  Relief. 

In  line  with  this  policy,  certain  field  station  personnel  have  particular  responsibilities. 
The  Manager  has  responsibility  for: 

The  safety  of  patients,  beneficiaries,  visitors,  and  employees; 

-  the  protection  of  property; 

-  establishing  and  maintaining  an  active  safety  and  fire  ^-rcftection  program; 

-  supplying    aggressive    leadership  to   the   program  and  assuring   its  current 
effectiveness; 

-  assigning  a  station  official  to  be  Safety  and  Fire  Protection  Officer; 

-  establishing  and  maintaining  a  Safety  and  Fire  Protection  Comniittee. 
The  Safety  and  Fire  Protection  Officer  has  responsibility  for: 

-  developing  and  coordinating  the  station  safety  and  fire  protection  program; 

-  stimulating  and  guiding  a  continuing  safety  and  fire  protection  program,  including 
the  development  of-- 

o  detailed  programs,  and 

o    specific  corrective  actions 

The  Supervisor  has  responsibility  for: 

-  applying  approved  standards,  regulations,  practices,  and  work  methods; 

-  instructing  and  training  employees  in  safe  working  methods  and  practices; 

-  studying  the  work  operations  under  his  supervision  and  correcting  or  reporting 
for  correction  any  condition  or  practice  that  appears  to  be  a  potential  hazard; 

*   inspecting   the    work   area  to  detect  fire  and  accident  hazards  and  to  initiate 
preventive  or  corrective  action. 

The  Individual  Employee  has  responsibility  for: 

-  applying  all  established  safe  practices; 

-  reporting  unsafe  conditions  or  practices  to  his  supervisor. 
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In  addition,  each  VA  field  installation  is  required  to  have  two  special  organizations 
contributing  to  its  safety  and  fire  protection  objectives. 

The  Safety  and  Fire  Protection  Committee  -  - 

-  advises  the  Manager  on  safety  and  fire  protection; 

-  carries  out  special  assignments  for  the  Manager  on  safety  and  fire  protection; 

-  studies    all  aspects  of  the  station  safety  and  fire  protection  program,  makes 
recommendations,  and  evaluates  results. 

The  First- Aid  Fire  Fighting  Organization-- 

-  adequately  manned  with  VA  employees  who  are-- 

-  properly  trained  in  the  handling  of  first-aid  fire  fighting  appliances,  including 
portable  extinguishers  and  inside  hand  hose,-- 

-  for  fighting  fire  until  the  fire  department  arrives. 


78 


Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 

QUIZ  FOR  SUPERVISORS  ON  SAFETY  AND  FIRE  PROTECTION 
DO  NOT  write  your  name  on  this  paper. 

Circle  the  letter  in  front  of  the  one  best  answer  for  each  item. 
Nearly  three -fourths  of  the  fires  in  the  VA  are  caused  by-- 

a.  electricity. 

b.  fires  in  waste  baskets. 

c.  lighted  cigarettes. 

d.  smoking  and  matches. 

The  major  point  of  attack  in  accident  prevention  is-- 

a.  the  hazard. 

b.  the  accident. 

c.  the  injury. 

d.  the  personal  fault. 

In  the.  interest  of  prompt  evacuation  in  case  of  fire,  you  as  a  supervisor  should  follow 
certain  practices.  Which  of  the  following  is  not  a  good  fire  protection  practice? 

a.  Keep  exit  routes  in  your  work  area  clear. 

b.  Insure  that  your  employees  know  what  to  do  when  the  fire  alarm  sounds. 

c.  Insure  that  your  employees  react  promptly  whenthefire  alarm  sounds. 

d.  Keep  fire  doors  at  stairways  open  at  all  times. 

Considering  the  accident  sequence,  which  one  of  the  following  would  you  properly 
classify  as  an  accident? 

a.  sprain 

b.  bruise 

c.  fire 

d.  burn 

Which  of  the  following  is  the  most  acceptable  statement  on  what  to  do  about  doors  in 
limiting  the  spread  of  fire? 

a.  All  doors  should  be  kept  closed  at  all  times. 

b.  Stairway  enclosure  doors,  smoke  barrier  doors,  and  room  doors  should  be  kept 
closed  at  all  times. 

c.  Fire  doors  should  not  be  obstructed  or  wedged  open.  Stairway  enclosure  doors 
should  always  be  closed. 

d.  All  fire  exit  doors,  smoke  barrier  doors,  and  room  doors  should  be  closed  at 
the  time  of  fire. 
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6.  Your  Safety  and  Fire  Protection  Officer  can  be  of  help  to  you  in  mar.y  ways.  Which  of 
the  following  is  not  a  proper  activity  for  him  to  perform? 

a.  advising  you   on  corrective  action  which  may  be  taken  to  eliminate  an  unsafe 
condition. 

b.  supporting  your  request  for  justifiable  safety  equipment. 

c.  preparing  SF  92. 

d.  suggesting  materials  for  use  in  employee  safety  leeti 

7.  Which  of  the  following  types  of  fire  extinguishers  may  successfully  be  used  on  fire  in 
live  electrical  equipment? 

a.  soda-acid. 

b.  carbon -dioxide . 

c.  water  pump. 

d.  foam. 

8.  You  as  a  supervisor  can  do  most  to  further  which  of  the  following  fundamental  principles 
of  fire  protection? 

a-  prompt  discovery,  giving  the  alarm,  and  extinguishing  of  fire. 

b.  fire  prevention. 

c.  limiting  the  spread  of  fire. 

d.  adequate  provision  for  evacuation. 

9.  When   an   accident    strikes,    which   of  the    following  would  be  the  best  first  four  steps 
to   take.    Consider  both  what  you  would  do  and  the  sequence  in  which  you  would  do  it. 

a.  Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 
Find  the  immediate  cause. 

Get  ir'^^ntifying  information. 

b.  Go  to  the  scene  of  the  accident. 

See  that  the  injured  gets  medical  care. 
Notify  your  safety  officer. 
Get  identifying  information. 

c.  Go  to  the  scene  of  the  accident. 

See  that  the  injured  gets  medical  care. 
Notify  your  safety  officer. 
Find  the  immediate  cause. 

d.  Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 

See  that  the  injured  gets  medical  care. 
Get  identifying  information. 

10.    Which  of  the  following  has  primarily  an  advisory  role  in  safety  and  fire  protection. 

a.  the  Manager. 

b.  the  station's  first-aid  fire  fighting  organization. 

c.  the  employee. 

d.  the  safety  and  fire  protection  committee. 

\ 
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11.  Once  an  accident  has  occurred,  the  kgy  to  prevention  of  similar  accidents  is-- 

a.  taking  appropriate  corrective  action. 

b.  conducting  a  training  course  in  safety. 

c.  finding  the  cause  of  the  accident. 

d.  providing  personal  protective  equipment. 

12.  You   would  not   use  a  soda-acid  {ire    ^^h^  fire  in  which  of  the  following- - 

a.  waste  paper  baskets 

b.  bed  clothes. 

c.  grease  disposal  can. 

d.  forms  and  publications  storage  room. 

13.  Which  of  the  following  is  likely  to  make  the  least  contribution  in  preventing  accidents? 

a.  reporting  the  accident  completely  and  promptly. 

b.  seeing  that  the  injured  gets  medical  care. 

c.  investigating  the  accident  thoroughly. 

d.  enforcing  safety  regulations. 

14.  Considering  the  major   cause   of  fire   in   the  VA,  which  of  the  following  is  the  most 
important  thing  you  as  a  supervisor  can  do  to  control  heat  in  the  prevention  of  fire? 

a.  insure   that   areas   where  flammables  are  stored  carry  the  necessary  danger 
signs  and  warnings. 

b.  enforce  smoking  regulations. 

c.  report   worn,   broken,   frayed  electric   wire    coverings,   loose  sockets,  faulty 
plugs;  broken  or  missing  switch  plates. 

15.  Which   of  the   following  would  not  be  a  proper  safety  and  fire  protection  maxim  for 
supervisors  ? 

a.  Eliminate  the  unsafe  condition  and  the  unsafe  act. 

b.  Safety  is  an  integral  part  of  supervision. 

c.  Set  a  good  safety  example. 

d.  Report  all  unsafe  conditions  and  fire  hazards  to  higher  authority  for  action. 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 


UNSAFE  CONDITIONS  TO  LOOK  FOR 


Broken  or  worn  floor  coverings 

Oil,    water,    other    liquids,   and   debris  on 
the  floor 

Absence   of   necessary    safety  devices  on 
equipment 


Supplies  and  materials   stored  in  inacces- 
sible places 

Telephone  wires  and  other  electric  wires 
in  walk  areas 

Furniture  and  equipment  in  need  of  repair 

In se  cure  picture  s  ,  mi  r  ror  s  ,   fans  ,  lighting 
fixture  s 


Unsafe  storage  of  materials  or  tools 
Interference    with    free    swinging  of  doors 
Windows  difficult  to  open  and  close 
Cluttered  window  sills 
Inadequate  illumination 
Inadequate  ventilation 

Need  for  warning  signs  in  hazardous  areas 
Supplies  and  materials  stacked  improperly 
Need  to  barricade  unsafe  areas 

-  CIRCLE  those  items  which  you  should  look  for  in  your  own  work  area. 

-  ADD  other  items  (not  listed)  peculiar  to  yourown  work  area  which  you  should  look  for 


Piling  of  papers  and  files  on  top  of  book 
cases,  filing  cabinets,  etc. 

Tools  and  acces  sories  ac  ce  s  sible  to  patients 

Matches,  smoking  materials  accessible  to 
patients  to  whom  they  are  restricted. 

Lack  of  observance  of  special  safety  pre- 
cautions in  areas  where  conditions  are  a 
special  hazard,  such  as  where  X-ray 
equipment  and  radioisotopes  are  used. 

Inadequate  labelling  of  solvents  and  poison- 
ous liquids 
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WHEN  AN  ACCIDENT  STRIKES-- 

1.  Go  to  the  scene  of  the  acci^^^nt. 

2.  See  that  the  injured  gets  mc^ical  care. 

3.  Notify  your  safety  officer. 

4.  Get  identifying  information*^ 

a.  Who? 

b.  When? 

c.  Where? 

d.  What? 

e.  Why? 

5.  Find  the  immediate  cause. 

6.  Follow  back  to  the  indirect  c^use. 

7.  Estimate  injury  to  people  an<i  damage  to  materials 

and  equipment. 

8.  List  the  necessary  action  to  remove  the  cause* 
9«     Follow  through. 
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PREVENTING  ACCIDENTS 
Supervisors  can  prevent  accidents  by  taking  the  following  actions: 
I-     ELIMINATE  UNSAFE  CONDITIONS 

duct  pe  riodir  aai.i'ty  in<;pections- 

-  Ask  youz:  employees  to  watch  for  unsafe  conditions. 

-  Correct  those  conditions  which  70U  can  correct—those 

o   For  which  you  have  the  authority  to  correct,  and 

o    Which  you  can  correct  without  hazard  to  yourself  or  others 

-  Report        others  to  higher  authority. 

2.  ELIMINATE  UNSAFE  ACTS 

-  Assign  employees  to  jobs  they  are  qualified  to  perform.. 

o   Include  special  physical  requirements  in  the  po^ttvon  description. 

o  Mention  them   again   in   the    **Remarks*'  space  of  the  SF  52,  **Request  for 
Personnel  Action." 

o   Do   not  assign  tasks  to  employees  who  are  not  phvsically  or  mentally  able 
to  perform  them. 

-  Provide  for  personal  protective  equipment  and  enforce  its  use. 

-  Instruct  employees  in  the  safe  way  to  do  their  work-- 

o    When  he  first  reports  as  a  new  employee. 

o   Throughout  his  service  with  you  when  methods,  procedure s ,  machines ,  tools, 
or  equipment  change. 

-  Check  regularly  to  see  i f  employees  are  using  proper  and  safe  methods. 

-  Take  appropriate  corrective  action  at  once  if  they  are  not. 

-  Set  a  good  safety  example. 

3.  INVESTIGATE  ACCIDENTS  THOROUGHLY. 

4.  REPORT  ACCIDENTS  COMPLETELY  AND  PROMPTLY. 
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NUMBER  OF  FIRES  IN  THE  VA 


DURING  THE  LAST  TEN  YEARS 


Numtier 
1,700 


L600 


1,500  - 


1,400 


L300 


1,200  - 

J" 


1,650  FIRES 


ol 


1959  I960  1961  1962  1963  1964  1965  1966  1967  1968 
92  PEOPLE  WERE  INJURED  AS  A  RESULT  OF  FIRES  IN  FY  1968 
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m  CHEMISTRY  OF  FIR£ 


FIRE  BURNS  BECAUSE  THERE  ARE 
THREE  ELEMENTS  PRESENT. . . 


FUEL 
•  HEAT 
•  OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  FUEL 


FIRE  IS  NOT  POSSIBLE  WITHOUT  HEAT 
OXYGEN 


FIRE  IS  NOT  POSSIBLE  WITHOUT  OXYGEN 
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CAUSES  OF  FIRES 


FISCAL  YEAR  1968 


Handout  No.  n-C 
G-1,  MP-3,  Pt.III 
Change  4 

G-180 


Veterans  Administration  Tr;^ining  for  Supervisors  in  Safety  and  Fire  Protection 

FIRE  PREVENTION-. Some  Things  YOU  Can  Do 
You  can  help  CONTROL  FUEL. 

Fire  is  not  possible  without  fuel.  To  help  control  fuel  you  can: 

-  Practice  good  housekeeping. 

-  Require  the  pronapt  and  proper  disposal  of  waste  paper,  trash,  wood  shavings,  etc. 

-  Obtain  nnetal  containers  with  snug  covers  for  collecting  easily  connbustible  waste, 

such  as  cartons,  wrapping  material,  used  papc*  cups. 

-  Properly   store  volatile  flanomable  liquids,  such  as  gasoline,  alcohol,  ether,  and 

paint,  and  other  combustible  materials  such  as  matches,  bottled  gases,  and 
stocks  of  paper. 

-  Substitute   non -hazardous  materials  for  hazardous  ones  where  possible,  such  as 

approved  typewriter  cleaning  fluid  for  alcohol. 
"   Keep  combustible  stocks  at  a  minimum. 

You  can  help  CONTROL  HEAT. 

Fire  is  not  possible  without  heat.  To  help  control  heat  and  thus  prevent  ignition,  you  can: 

-  Enforce  smoking  regulations- 

-  Set  a  good  example  in  your  smoking  habits. 

-  Insure    that   areas    where  flammables  are  stored,  used,  or  disposed  of  carry  the 

necessary  *'no  smoking'*  signs  and  warnings. 

-  Eliminate  the  storage  of-- 

D  Oily  rags  in  dark,  unventilated  corners  or  closets. 

o   Work   clothes    liberally    spotted   with   oil,    grease,  or  paint  in  unventilated 
locke  rs. 

o   Bundles  o£  paper  in  quantity  and  spotted  with  oil  or'paint. 

-  Report  worn,  broken,  frayed  electric  wire  coverings;  loose  sockets,  faulty  plugs; 

broken  or  missing  switch  plates. 

-  Order  replacements  for  faulty  electrical  equipment  and  fixtures. 

REMEMBER,  KEEP  COMBUSTIBLE  MATERIAL  AWAY  FROM  SOURCES  OF  IGNITION! 
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THE  ORGANIZATION  FOR  SAFETY  AND  FIRE  PROTECTION  AT  A  VA  FIELD  STATION 

"Every  level  of  management  in  VA  is  responsible  for  the  prevention  of  accidents  and 
injuries,  including  occupational  disease,  to  persons  under  its  control,  and  for  the  protection 
of  VA  property  against  loss  by  fire  or  other  accidental  damage/* 

This  is  the  basi-c  policy  on  safety  and  fire  protection  responsibility  in  the  VA  as  issued 
by  the  Deputy  Administrator  in  VA  Manual  MP-3,  Part  III,  Safety,  Fire  Protection  and 
Disaster  Relief, 

In  line  with  this  policy,  certain  field  station  personnel  have  particular  responsibilities. 
The  Manager  has  responsibility  for: 

-  The  safety  of  patients,  beneficiaries,  visitors,  and  employees; 

-  the  protection  of  property'. 

-  establishing  and  maintaining  an  active  safety  and  fire  protection  program; 

-  supplying    aggressive    leadership  to   the   program   and  assuring  its  current 
effectiveness ; 

-  assigning  a  station  official  to  be  Safety  and  Fire  Protection  Officer; 

-  establishing  and  maintaining  a  Safety  and  Fire  Protection  Committee. 
The  Safety  and  Fire  Protection  Officer  has  responsibility  for: 

-  developing  and  coordinating  the  station  safety  and  fire  protection  program; 

-  stimulating  and  guiding  a  continuing  safety  and  fire  protection  progra*..>,  including 
the  development  of-- 

o   detailed  programs,  and 

o   specific  corrective  actions 

The  Supervisor  has  responsibility  for: 

-  applying  approved  standards,  regulations,  practices,  and  work  methods; 

"   instructing  and  training  employees  in  safe  working  methods  and  practices; 

"    studying  the  work  operations  under  his  supervision  and  correcting  or  reporting 
for  correction  any  condition  or  practice  that  appears  to  be  a  potential  hazard; 

-  inspecting  the   work  area  to  detect  fire  and  accident  hazards  and  to  initiate 
preventive  or  corrective  action. 

The  Individual  Employee  has  responsibility  for: 

-  applying  all  established  safe  practices; 

-  reporting  unsafe  conditions  or  practices  to  his  supervisor. 
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In  addition,  each  VA  field  installation  is  required  to  have  two  special  organiz£.tions 
contributing  to  its  safety  and  fire  protection  objectives. 

The  Safety  and  Fire  Protection  Committee-- 

-  advises  the  Manager  on  safety  and  fire  protection; 

-  carries  out  special  assignments  for  the  Manager  on  safety  and  fire  protection; 

-  studies    all  aspects  of  the  station  safety  and  fire  protection  program,  makes 
recommendations,  and  evaluates  results. 

The  First-Aid  Fire  Fighting  Organization-- 

-  adequately  manned  with  VA  employees  who  are-- 

-  properly  trained  in  the  handling  of  first-aid  fire  fighting  appliances,  including 
portable  extinguishers  and  inside  hand  hose,-- 

-  for  fighting  fire  until  the  fire  department  arrives. 
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Veterans  Administration  Training  for  Supervisors  in  Safety  and  Fire  Protection 

QUIZ  FOR  SUPERVISORS  ON  SAFETY  AND  FIRE  PROTECTION 
DO  NOT  write  your  name  on  this  paper. 

Circle  the  letter  in  front  of  the  one  best  answer  for  each  item. 

1.  Nearly  three -fourths  of  the  fires  in  the  VA  are  caused  by-- 

a.  electricity. 

b.  fires  in  waste  baskets. 

c.  lighted  cigarettes. 

d.  smoking  and  matches - 

2.  The  major  point  of  attack  in  accident  prevention  is-- 

a.  the  hazard. 

b.  the  accident. 

c.  the  injury. 

d.  the  personal  fault. 

3.  In  the  interest  of  prompt  evacuation  in  case  of  fire,  you  as  a  supervisor  should  follow 
certain  practices.  Which  of  the  following  is  not^  a  good  fire  protection  practice? 

a.  Keep  exit  routes  in  your  work  area  clear. 

b.  Insure  that  your  employees  know  what  to  do  when  the  fire  alarm  sounds. 

c.  Insure  that  your  employees  react  promptly  when  the  fire  alarm  sounds. 

d.  Keep  fire  doors  at  stairways  open  at  all  times. 

4.  Considering    the    accident    sequence,    which   one    of  the    following  would  you  properly 
classify  as  an  accident? 

a.  sprain 

b.  bruise 

c .  f i  re 

d.  burn 

5.  Which  of  the  following  is  the  most  acceptable  statement  on  what  to  do  about  doors  in 
limiting  the  spread  of  fire? 

a.  All  doors  should  be  kept  closed  at  all  times. 

b.  Stairway  enclosure  doors,  smoke  barrier  doors,  and  room  doors  should  be  kept 
closed  at  all  times. 

c.  Fire  doors  should  not  be  obstructed  or  wedged,  open.  Stairway  enclosure  doors 
should  always  be  closed. 

d.  All  fire  exit  doors,  smoke  barrier  doors,  and  room  doors  should  be  closed  at 
the  time  of  fire. 
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6.  Your  Safety  and  Fire  Protection  Officer  can  be  of  help  to  you  lu  many  ways.  Which  of 
the  following  is  not  a  proper  activity  for  him  to  perform? 

a.  advasing   you   on  corrective  action  which  may  be  taken  to  eliminate  an  unsafe 
condition. 

b.  supporting  your  request  for  justifiable  safety  equipment. 

c.  preparing  SF  92. 

d.  suggesting  materials  for  use  in  employee  safety  meetings. 

7.  Which  of  the  following  types  of  fire  extinguishers  may  successfully  be  used  on  fire  in 
live  electrical  equipment? 

a.  soda-acid. 

b.  carbon 'dioxide  - 

c.  water  pump. 

d.  foam. 

8-  You  as  a  supervisor  can  do  most  to  further  which  of  the  following  fundamental  principles 
of  fire  protection? 

a.  prompt  discovery,  giving  the  alairm,  and  extinguishing  of  fire. 

b.  fire  prevention, 

c.  limiting  the  spread  of  fire. 

d.  adequate  provision  for  evacuation. 

9.   When   an   accident   strikes,    which   of  the    following  would  be  the  best  first  four  steps 
to   take.    Consider   both  what  you  would  do  and  the  sequence  in  which  you  would  do  it. 

a.  Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 
Find  the  immediate  cause. 

Get  identifying  information. 

b.  Go  to  the  scene  of  the  accident. 

See  that  the  injured  gets  medical  care. 
Notify  your  safety  officer. 
Get  identifying  information. 

c.  Go  to  the  scene  of  the  accident. 

See  that  the  injured  gets  medical  care. 
Notify  your  safety  officer. 
Find  the  immediate  cause. 

d.  Go  to  the  scene  of  the  accident. 
Notify  your  safety  officer. 

See  that  the  injured  gets  medical  care. 
Get  identifying  information. 

10.   Which  of  the  following  has  primarily  an  advisory  role  in  safety  and  fire  protection. 

a«   the  Manager. 

b,   the  station's  first-aid  fire  fighting  organization, 
c-   the  employee. 

d-   the  safety  and  fire  protection  committee. 
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IK    Once  an  accident  has  occurred,  the  key  to  prevention  of  similar  accidents  is-- 

a.  taking  appropriate  correctivs  action. 

b.  conducting  a  training  course  in  safety. 

c.  finding  the  cause  of  the  accident. 

d.  providing  personal  protective  equipment. 

12.  You   would   not   use  a  soda-acid  fire  extinguisher  on  fire  in  which  of  the  foUowing-- 

a.  waste  naper  basket. 

b.  bed  clothes. 

c.  grease  disposal  can. 

d.  forms  and  publications  storage  room. 

13.  Which  of  the  following  is  likely  to  make  the  least  contribution  in  preventing  accidents? 

a.  reporting  the^accident  completely  and  promptly. 

b.  seeing  that  the  injured  gets  medical  care. 

c.  investigating  the  accident  thoroughly. 

d.  enforcing  safety  regulations. 

14.  Considering   the   major    cause    of  fire    in  the  VA,  which  of  the  following  is  the  most 
important  thing  you  as  a  supervisor  can  do  to  control  heat  in  the  prevention  of  fire? 

a.  insure   that    areas    where  flammables  are  stored  carry  the  necessary  danger 
signs  and  warnings. 

b.  enforce  smoking  regulations. 

c.  report   worn,   broken,    frayed  electric   wire    coverings,   loose  sockets,  faulty 
plugs;  broken  or  missing  switch  plates. 

15.  Which   of  the    following   would  not  be  a  proper  safety  and  fire  protection  maxim  for 
supervisors  ? 

a.  Eliminate  the  unsafe  condition  and  the  unsafe  act. 

b.  Safety  is  an  integral  part  of  supervision. 

c.  Set  a  good  safety  example.  ^ 

d.  Report  all  unsafe  conditions  and  fire  hazards  to  higher  authority  for  action. 
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SAFfcTY   I^INDUSTkY    INSTkUCTQ^   uUTLINt,  SAFE 
WLPKING  SUKFAC&S. 

BUREAU   OF   LABOR    STANDARDS    (OULI,    V.  A  SH I  r^GT  ON , 
MF   AVAILABLE    IN    VT-EkIC  SbT. 

luPERINTENOENT   CF  DOCUMENTS.   U.S.  GUVERNMENT 
PRINTING   OFFICE,    WASHINGTGM,    D.C.  ^0^02 
(CATALOG  #LI6. 3:292,  $.35) 
PUB  DATE  -  67  40P. 

DESCRIPTORS   -   CHARTS;    PROGRAM  PLANNING; 
*SAF£TY  education;   *SAFETY;  *ACCIDENT 

prevention;  physical  design  -jeeds; 

^INDUSTRIAL   TRAINING;    ADULT  VOCATIONAL 

Education;  vocational  development;  ^vertical 

WORK  SURFACES 

ABSTRACl    -  THIS   BASIC   I N  ST^^UC  T I  ON  AL  OUTLINE 
ON  SAFE^ORKING   SURFACES    IS  ONd  OF   A   SER  ES 
PF  FIGHT  DEVELOPED   BY  THE   STAFF   OF  THE  OFFICE 
OF  oJcSJaTIONAL    safety   and   THE  INTERNATIONAL 
DIV^^ON  OF   THE    BUREAU  OF   LABOR  STANDARDS 
rnVFRING   SAFETY    IN   INDUSTRY.  ADDITIONAL 
R^SoSrCE  materials  should  supplement  THIS 
BASIC  GUIDE.    AN   ENTIRE   SAFETY  TRAINING 
cSSpSE?  BASED  ON  THE   EIGHT  OUTLINES.   CAN  BE 
PRESENTED   BY   MEANS   OF  CONFERENCES. 
SUGGESTIONS  FOR   PLANNING  THE  CONFERENCES 
PRECEDE  A   OSICUSSIQN  OF   PREVENTING  FALLS  AND 
□?HER   INJURIES   FROM  SCAFFOLDS,    LADDERS,  AND 
OTHER  ELEVATIONS.   A  WIDE   RANGE   OF  CHARTS 
ILLUSTRATES  THE  TEXT.  ISG) 
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SUGt  i:STIOXS  FOR  THE  LXSTRUCTOK 

\\iirh  of  I  .  ri^  ;ii  m  iiuiaN  contains  niatrrial  which  will  s(Tvc  a>  an  ori:arizr<l  nuUlr  {or 
iMslrnction  in  ..^c  irt  -nhjrrt^  that  arc  di:^cus>c<l.  Thr  text  may  he  u>4n1  hasic  tcarhiiii: 
niat<Tial.  luit  it  is  a  l\  ^af^lc  to  irichwlc  a^l^litional  local  material  in  onlcr  to  present  a  -pccilic 
traiiun*:  <  Mirse  in  safci\  %^sliich  \>  tailonNl  to  the  (Conditions  and  sitnalions  pecnliar  h»  the  lo- 
eality  and  adapttMl  to  Mir  \u  eds  i)f  the  parlienlar  conference  that  the  instrnclor  is  eondnctiin'. 
It  is  recoiinnender  ll  lat  eonferei,c'-»s  be  held  onre  or  twice  a  week,  and  that  lhe\  (NHisi:-t 
two  .lO-niinnte  jNTiculs  wi'rh  a  "break"  of  H  niirnites  lietween  j)eriods.  If  confcrejiccs  are 
held  once  or  twice  a  v  t- ck.  tiie  inslnietor  will  be  jble  1,-,  stndy  and  or<ranize  the  instruction 
material  tlioronjzbly  ii.  -der  to  ])re])are  himself  before  '^ic  next  conference,  and  the  parliei- 
pant  will  be  (frovided  -uliiciei'J  :^inn  fi>r  r^tiidy  betwc-en  ceMlrrenees.  TUv  entire  cimrse  which 
is  based  i>n  l)ie  eijrlit  nunmals  can  be  sat isfaetoril \  comjvielCiJ  in  this  manner  in  22  w<'eks 
to  I  year. 

If  at  all  possible,  the  participants  who  are  selecied  f  r  each  conference  sbnnld  be  at  the 
same  supervisory  or  worker  level,  and  they  should  :\oX  have  conflict in<r  iiitcre.sis.  It  is  rec- 
onnnended  that  IS  to  20  j)artici])ants  l)e  llie  iiiaximui!'.  nnnd)er  alloi;^  d  to  allciid  raeii  eon- 
ference  so  that  enonrrb  linn'  will  l)e  made  available  for  discussion  and  imJividual  j)articipation. 
Kvery  participant  shonUl  be  encouraged  to  take  an  active  part  in  the  discussion. 

The  confcrenee  room  should  l)e  well  lighted  and  comfortable,  and  devoid  of  noise  and 
other  distractions.  A  blackl)oard.  chalk,  and  erasers  should  be  available,  and  each  parlicipanl 
should  have  facilities  for  taking  notes  which  he  sbould.  of  course,  be  encouraged  to  do.  A 
projection  screen  and  projector  should  be  j)rovidcd  for  showing  motion  pictures  and  slide 
fdms  wliieh  may  be  selected  on  the  various  gafelv  subjects, 
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SAFETY  TRAINING  TECHNIQUES 

It  is  of  utmost  importance  that  the  instructor  become  acquainted  with  some  of  the  basic 
training  techniques  in  order  to  better  prepare  himself  to  conduct  the  course  successfully. 
Planning 

1.  The  instructor  should  have  such  visual  aids  as  are  pertinent  to  the  subject  matter  of 
the  course.  These  should  be  set  up  in  proper  sequence.  An  indication  or  note  on  the  in- 
structor  s  outline  could  be  verv  helpful  as  a  guide  that  a  particular  visual  aid  should  be  used. 

2.  The  course  outline  as  well  as  the  handout  material  and  the  visual  aids  should  be  checked 
at  regular  intervals.  This  should  be  done  by  the  instructor  in  order  to  revise,  improve,  and 
modernize  the  course  presentation.  The  material  should  also  be  checked  to  make  sure  that  it 
confonns  with  policies  of  labor  and  management  in  the  country  where  it  wiU  be  presented. 

3.  The  instructor's  outline  should  be  adapted  by  him  to  his  particular  method  of  presenta- 
tion, keeping  hi  mind  that  this  is  a  discussion  conference  type  of  session. 

1.  The  instructor  would  do  well  to  get  a  list  in  advance  of  the  students  that  will  participate 
and  their  positions  and  backgrounds.  A  study  of  such  information  could  bo  -^ery  helpful  to 
the  liieiiituctor  when  he  laces  liis  class. 

Preparation  of  Classroom 

Many  conferences  and  courses  have  failed  simply  because  no  preparation  was  made  for 
the  classroom  facilities. 

1.  The  classroom  should  be  located  in  an  area  where  there  is  the  least  amount  of  noise  or 
distraction. 

2.  Good  ventilation,  lighting,  and  sufficient  room  are  important  aspects  to  consider. 

3.  The  seating  arrangement  and  seats  should  be  comfortable  as  weli  as  informal.  A 
round-table  seating  arrangement  is  the  most  effective  for  discussion-confereuce  sessions. 

4.  The  room  should  be  equipped  with  a  good  blackboard,  sufficient  chalk,  and  a  clean 
eraser.  A  stand  should  be  available  for  mounting  d.e  charts  and  visual  aids  to  be  used  during 
the  conference.    A  35-mm.  slide  projector  should  be  available. 


ERIC 


V 


Teach  infi 

1.  An  oflic  ia!  uf  the  or«:aiiization  r^honhl  oj>on  the  firrt  ^e^sion  \vith  a  slatenirnt  re^^anlin*: 
the  iTcncral  ohjrctiv^v  of  the  eourr^e.  He  then  .-^houhi  introduce  the  instructor  lo  dve  him 
the  pntper  prcrti;:**  in  relatit>n  lt>  the  ^Toup  he  vill  teach. 

2.  \t  tlie  fir>t  <(^s.-iorK  the  instruct<*r  should  open  with  an  explanation  of  the  cour^t^  oh- 
jei^lives  and  its  nu^hod  of  presentation.  At  this  time,  he  ^houUl  draw  uj>on  hi^  experience^ 
lo  relate  an  ilhistrativc  hn  ident  thai  will  bring  liini  in  closer  relationship  with  the  <rroup  and. 
at  the  same  time.  (Miahlc  him  to  introduce  the  theme  of  the  first  session. 

3.  The  course  should  be  presented  by  emi)loying  the  discussion,  conference  method. 

1.  The  instructor  should  have  the  class  follow  a  predetermined  schedule  and  maintain 
order  at  all  times.  Only  one  participant  at  a  time  should  be  permitted  to  give  his  viewpoint- 
The  instructor  should  keep  the  class  discussion  within  the  subject  matter  as  contained  in  the 
instructor's  outline. 

5.  If  ]>ossible.  an  official  should  be  asked  to  speak  at  the  termination  of  the  course. 
Tips  for  Instructors 

Learning  is  actually  the  acquisition  of  new  ideas,  abilities,  and  skills  acquired  through 
the  senses  of  hearing,  seeing,  and  feeling  by  touch. 

1.  New  ideas  arc  conveyed  through  the  presentatiAn  of  knowledge,  and  thought  is  stim- 
ulated through  the  student's  sense  of  hearing. 

Abilities  and  skills  are  presented  through  the  media  of  telling,  demonstrating,  and  having 
students  demonstrate  under  the  supervision  of  the  instructor.  Students  acquire  abilities  and 
skills  via  the  senses  of  hearing,  seeing,  and  feeling  by  touch, 

2.  An  important  aspect  lo  teaching  is  to  remember  that  the  student  absorbs  more  when 
be  participates  in  a  discussion.  The  instructor  therefore  strives  to  get  lOO-perccnt  class 
participation. 

3.  The  instructor  should  become  aware  of  outstanding  characteristics  of  his  students. 
This  could  be  very  helpful  when  leading  discussions.    For  example: 

A.  Some  may  be  more  mature. 

B.  Some  may  have  a  knowledge  of  safety, 

C.  Some  may  have  actual  experience  to  draw  ypon  in  the  discussion. 

D.  Some  may  have  a  faster  learning  speed  than  others. 
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h.  Some  raay  be  "'slallers''  who  can  slow  down  the  discussion. 

F.  (Hh^r>  may  be  aggressive  and  want  to  inonoi)olizc  the  discussion. 

Then^  may  be  a  ''know-it-all"  in  the  group  who  nuist  be  properlv  contn>lIe<l. 
H.  Some  may  be  constant  latecomers  mIio  ask  <juestions  about  pn^vious  discussions 

and  delay  the  class. 
1.  TIh'  teaching  process  consists  of: 

\-  Telling—this  means  giving  background  information  to  introduce  a  subject, 
li.  Showing  -a  demonstration  of  some  equipment  pertaining  to  the  subject  to  be 

discussed  is  very  impiessive, 
C-  Illustrating— using  charts,  blackboard,  slide,  or  fdms  are  very  helpful  to  highli<rht 

specific  points  in  the  discussion. 
D.  Discussion  conference— the  participation  of  tlie  students  in  formulating  their 

thinking  about  the  subject  under  discussion  is  fundamental  to  getting  the  most 

out  of  the  session. 

K-  C:onclusionF— the  instructor's  summation  of  the  session  sliould  knit  together  the 

points  iliscussed  during  the  session,  and  should  include  other  important  details 

that  may  have  been  overlooked  by  the  group- 
F.  Questions— during  the  session,  the  instructor  should  use  (pustions  to  stimulate 

discussion,  and  also  to  help  bring  the  discussion  back  to  the  subject  matter  if  it 

has  strayed- 
Guest  Instructors 

It  is  necessary  that  the  instructor  be  granted  full  responsibility  for  conduct  of  the  class: 
at  times,  however,  he  may  wish  to  call  in  an  expert  in  a  particular  field  as  a  guest  instructor 
(or  lecturer).    In  such  event,  it  is  essential  that  the  instructor  maintain  control  of  the  course. 

The  instructor  must  tie  in  the  work  of  the  guest  instructor  with  the  balance  of  the  course; 
he  must  outline  ihe  phase  of  the  subject  to  be  covered  by  the  guest  and  satisfy  liimself  that  the 
guest  limits  himself  to  the  field  as  outHned;  he  should  summarize  the  guest's  contribution, 
pomting  out  its  relative  importance  in  the  field  of  accident  prevention.  While  the  use  of  a  few 
guest  instructors  (properly  utUized)  can  add  to  the  effectiveness  of  the  course,  a  series  of  ^lec- 
turers" whose  topics  are  nor  correlated  will  inevitably  result  in  confusion. 

It  is  recommended  that  ^^guest  experts"  be  used  only  for  supplementary  training,  and  not 
to  replace  even  part  of  this  course  which  should  be  taught  by  one  instructor. 
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SAFE  WORKING  SURFACES 

Charts 

HI  C    CRKVKNTION  OF  V \\A<  2 

lie    Cl.XSSKS  OF  FAl.LS  3 

FOl  H  HASIC  FACTORS   3 

32 C    ANGU::  OF  RAMPS  5 

13-C    SAFE  STAIRS   7 

lie    STANDARD  UAILFNGS  11 

ISC    I'ORTABLK  STRAIGIFF  LADDER  13 

16  C    NON-SUl'  LADDER  SHOES  LS 

17-  C    PORTABLE  STEP  LADDER   17 

18-  C    FIXED  LADDER  WITH  CAGE  19 

19  (:    SAFETY  RECOMMENDATIONS  FOR  SCAFFOLDS  20 

DOUBLE  POLE  SCAFFOLD  22 

SINGLE  POLE  SCAFFOLD  23 

BRICKLAYER  S  SQUARE  SCAFFOLD  23 

HORSE  SCAFFOLD   21 

OUTRIGGER  SCAFFOLDS   24 

WINDOW  JACK  SCAFFOLDS   21 

SUSPENDED  SCAFFOLDS   27 

SWINGING  SCAFFOLDS   27 

50-  C    FALLS  ON  SAME  LEVEL   29 

51-  C    FLOOR  HAZARD  CHART   31 
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Safe  Working  Surfaces 


Establish  the  importance  of  the  prevention  of 
falls  from  elevations.  On  the  blackboard,  list  the 
common  sources,  agencies,  causes,  and  controls  re- 
lated to  falls  from  elevations. 


PURPOSE 

A  prevention  program  will  point  up  the  hazards.  It  will  provide  the 
necessary  interest  in  the  subject  to  establish  positive  action. 

NEED  FOR 
PROGRAM 

OBJECTIVES 

1 

Emphasize  the  importance  of  prevention  of  falls  and  familiarize  stu- 
dents with  common  sources,  agencies,  causes,  and  controls  related  to 
falls  of  persons. 

Develop  understanding  of  the  need  for  attention 
to  working  surfaces  and  use  of  all  precautions. 


IMPORTANCE  OF 
SUBJECT 


Falls  of  persons  is  a  leading  cause  of  injuries  in  all  industry  classifica- 
tions. It  is  necessary  to  get  management's  support  by  spelling  out  its 
responsibilities  for  selecting,  providing,  and  maintaining  the  proper 
type  of  flooring,  recognizing  that  walkways,  ramps,  and  floors  in  one 
department  may  require  a  difTerent  surface  than  in  another  depart- 
ment. 


PRiVmiOH  Of  FAUS 


A  LARGE  7.  OF  INDUSTRIAL  INlURIES 
ARE  THE  RESULT  OF  p^l^^J 


CHART  40— C 

LEADING  CAUSE 
OF  FATALITIES 

Forty-eight  percent  of  all  fatal  injuries  to  people  over  age  44  resulted 
from  falls,  and  54  percent  of  fatalities  to  people  over  65. 

PREVENTION  BY 
PLANNING 

The  design  and  construction  of  the  plant,  its  stairs,  ramps,  passage- 
ways, aisles,  floors,  walking  and  working  areas,  surfaces,  entrances, 
exits,  stairs,  ladders,  platforms  are  all  important  in  preventing  falls. 

mS$B$  of  FAUS 

HIGHER  LEVEL  =  HIGHER  SEVERITY 


SAME  LEVEL  =  LOWER  SEVERITY 


CHART  41— C 


CLASSES  OF 
FALLS 


For  study  convenience  two  classes  of  falls  were  considered: 

1.  From  elevations. 

2.  On  same  level. 

Understandably,  falls  from  higher  levels  usually  result  in  more  severe 
injuries — but  there  are  more  falls  at  the  same  leveL  and  many  of  these 
can  result  in  serious  injuries,  especially  if  a  person  falls  against  some- 
thing,  such  as  a  sharp  corner. 


On  the  blackboard,  list  the  four  basic  factors. 

1.  Selection  of  agency  to  be  used. 

2.  Design  and  construction. 

3.  Maintenance  of  agency. 

4.  Safe  practices. 


SELECTION  OF 

AGENCY 

PREFERRED 

AiN(jrLll.!5 

An  important  factor  in  determining  whether  to  use  ramps,  stairs,  or 
latUlers  would  be  the  slope  or  tlie  angle  made  with  tlie  horizontal.  If 
the  height  to  be  ascended  or  descended  is  relatively  low,  it  may  be 
possiDie  to  use  a  ramp.  /\s  me  iieigiii  ana  angie  increase,  ii  iiiay  require 
stairs,  or  if  greater,  a  ladder.  Therefore,  the  lieight  and  tlie  angle  will 
have  considerable  bearing  on  the  agency  to  be  used. 

jJEblLriN  AINU 
CONSTRUCTION 

The  second  of  tlie  four  basic  factors  should  be  carried  out  in  accord- 
ance with  recognized  standards.  These  standards  can  be  obtained  as 
needed;  they  pertain  to  the  preferred  slope  and  degree  of  rise  of 
ramps,  stairs,  and  ladders.  (ASA  A 12,  A10.2(1944)  and  NFPA  Vol. 
4-3311) 

MAINTENANCE 

The  maintenance  of  ramps,  stairs,  and  ladders  is  equally  as  important 
as  that  of  any  other  equipment.  There  should  be  a  definite  planned 
program  for  their  maintenance- 

RAMPS 

Ramps — maintain  even,  nonslippery  surface  free  from  holes,  humps, 
or  hollows-  If  cleats,  railings,  or  curb  guides  are  used,  they  should  be 
checked  regularly  and  often. 

STAIRS 

Stairs — maintain  firm,  solid  nonslip  treads-  Repair  or  replace  treads, 
handrails,  when  unsafe- 

LADDERS 

Ladders — do  not  paint  wooden  ladders  (hides  grain,  cracks,  and  de- 
fects). Coat  with  clear  varnish,  shellac,  or  linseed  oil-  Portable  ladders 
should  be  stored  away  from  heat,  humidity,  direct  sunlight,  in  a  hori- 
zontal position  on  hangers  so  there  is  no  sagging. 

SAFE  PRACTICES 

Safe  practices  are  the  most  difficult  of  the  four  basic  factors  to  control- 
Proper  design  and  construction  are  necessary  first;  then  safe  practices 
are  essentially  a  problem  of  education,  training,  and  enforcement. 
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ANGLES 
of 

RAMPS 


CHART  42— C 


RAMPS 


Ramps  are  the  simplest  means  of  getting  from  one  elevation  to  another. 
They  may  be  temporary  or  permanent — and  may  be  for  use  by  person- 
nel only  or  for  moving  material.  They  can  be  made  of  earth  fill,  con- 
structed of  timbers,  concrete,  or  asphalt.  The  generally  recommended 
maximum  rise  of  1  foot  in  10  feet  of  distance  limits  the  use  of  ramps 
where  there  is  need  for  considerable  height  (a  ramp  to  reach  an  8-foot 
height  would  have  to  start  80  feet  away).  If  the  ramp  is  to  be  used 
by  vehicles  (trucks,  lift  trucks,  etc.),  it  would  be  hazardous  if  it  were 
too  steep.  Sources  of  information  vary  as  the  maximum  slope  per- 
mitted, but  an  approximate  S^^-foot  rise  in  10  feet  could  be  con- 
sidered the  critical  angle.  According  to  the  Building  Exits  Code  (Vol. 
4  National  Fire  Codes— NFPA),  "All  ramps  used  in  connection  with 
exits  shall  be  of  substantial  construction,  adequately  designed  for 
use  as  exits."  The  maximum  slope  for  the  three  classes  of  building 
occupancy  are  Class  A— 1  inch  per  foot;  Class  B— 1  3/16  inches  per 
foot;  Class  C — 2  inches  per  foot.  (Places  of  assembly — capacity — Class 
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A,  1,000  or  more;  Class  B.  200-1.000;  Class  C.  under  200.)  If  ramps  are 
to  be  used  for  wheeled  tralTlc  between  levels,  they  should  have  a  solid 
curb  on  open  sides  and  to  prevent  bottleneeks  should  be  as  wide  as 
the  aisles  or  road  they  service. 

SURFACES  The  surfaces  of  steep  ramps  should  be  of  antislip  material,  such  as 

abrasive  metal  plates,  nonslip  compounds,  or  abrasive  paints.  Cleats, 
when  necessary  for  hand-trucking  operations,  should  be  evenly  spaced 
11  inches  to  14  inches  apart  and  should  not  interfere  with  operation 
of  trucks. 

STANDARD  Both  are  recommended,  especially  for  that  part  of  the  ramp  5  feet 

RAILINGS  AND  more  above  adjacent  floor  or  ground  areas.  Toeboards  should  be 

TOEBOARDS  provided  on  open  sides  if  persons  can  pass  near  or  under  the  ramp, 

or  if  it  is  over  or  near  machinery,  or  if  material  while  being  trans- 
ported might  create  a  hazard  if  dropped  (example — round  objects). 
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SAFE  STAIRS 


CHART  43— C 


SAFE  STAIRS 

DEFINITIONS 

Nosing,  Treads,  Riser,  and  Flight  Landing 

Question: 

If  everyone  is  familiar  with  stairways,  why  do  we  have 

so  many 

injurious  accidents? 

Answer; 

a.  Treads — slippery,  worn,  broken,  nonuniform,  sloping, 

weak. 

b.  Risers — nonuniform  in  height. 

c.  Railings — loose,  weak,  missing. 

d.  Design — too  steep,  too  narrow,  too  long. 

1                           Tie  back  to  basics.  i 
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Question: 

What  are  some  of  the  unsafe  practices  responsible  for  stairway 
injuries . 

Answer: 
Haste. 

Faihire  to  use  handrails. 

Unsafe  shoes. 

Obstructed  vision. 

Horseplay. 

Poor  housekeeping. 

INSPECT  FOR: 

Shouhl  vary  no  more  than      inch  anywhere  in  the  phmt.   They  should 
he  nn  les'i  than  5  incfies.  nor  more  tluvi  8  inches.    Recommend  as  best, 
7  inches. 

RISER  HEIGHTS 

Same  as  risers — ^^  inch  variation  maximum. 

Recommend  10  inches  wide,  plus  twsing.    Not  less  than  inches, 
plus  rising. 

NOSING 

Standard  width  is  1  inch. 

Recommend  antislip  material  to  cover  nosing  and  tread. 

FLIGHTS 

From  4  to  17  treads  between  landings. 

Recommend  an  average  of  12  treads  for  comfort  and  uniformity. 

STAIR 
CONSTRUCTION 

TFrom  Building  Exits  Code  ASA  A9.1) 
Main  stairs  for  places  of  public  assembly  at  least  44  inches  wide — hand- 
rails must  not  restrict  opening  by  more  than  3^  inches  on  each  side. 
Treads  and  risers  should  be  so  proportioned  that  the  sum  of  the  two 
risers  and  a  tread,  exclusive  of  its  projection,  is  no  less  than  24  inches 
nor  more  than  25  inches.  No  riser  shall  be  more  than  7  inches  and  no 
tread  less  than  10  inches,  exclusive  of  its  projection. 
No  stairway  shall  have  a  height  of  more  than  8  feet  between  landings. 

CLASS  A 

CLASS  B 

New  construction  includes  virtually  all  occupancies  not  covered 
by  Class  A. 

No  riser  shall  be  more  than  7%  inches  and  no  tread  less  than  9  inches, 
exclusive  of  its  projection. 

No  stairway  shall  have  a  height  of  more  than  12  feet  between  landings. 

CLASS  C 

Existing  stairs,  although  below  the  standard  for  new  construction 
(Class  B),  are  acceptable  in  most  existing  buildings. 
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StuirS  Bt  loast         lt\c\\OA  \vir]p  llltniimitil  f^lonrsi nr*o  \ii'i<ltK  in«;if1i^  liMiruK 

rails,  29  inches. 

Pitch  of  stairs  not  to  exceed  45  degrees,  and  treads  exclusive  of  nosings 
or  projections,  not  less  than  8  inches. 

STAIR  RAILINGS 

VERTICAL 

HEIGHT 

The  handrail  height  should  he  30  to  34  inches  measured  vertically  from 
the  top  of  the  handrail  to  the  tread  surface  in  line  with  the  face  of 
riser  at  forward  edge  of  the  tread. 

Exception;  Intermediate  rails  shall  not  be  required 
where  s  arways  are  22  inclies  or  less  in  width. 
(ASA  A12— Sec.  7,  Par.  7.2.) 


STRUCTURAL 
METAL  RAILING 

For  structural  metal  railings,  the  posts  and  top  rails  should  be  angle 
iron  of  at  least  1^/^  inclies  by  1^/^  inches  by  3/16  inch  or  other  metal 
shapes  of  equivalent  bending  strength. 

POST  ANCHORS 

The  anchoring  of  posts  and  framing  of  members  for  railings  of  all 
types  should  be  of  such,  construction  that  the  completed  structure 
should  be  capable  of  withstanding  a  load  of  at  least  200  pounds 
applied  in  any  direction  at  any  point  of  the  top  rail. 

HANDRAILS 

A  handrail  consists  of  a  lengthwise  member  mounted  directly  on 
a  wall  or  partition  by  means  of  brackets  attached  to  the  lower  side 
of  the  handrail,  so  as  to  offer  no  obstruction  to  a  smooth  surface 
along  the  top  and  both  sides  of  the  handrail.  The  handrail  should 
be  of  a  rounded  or  other  section  that  will  furnish  an  adequate  hand* 
hold  for  anyone  grasping  it  to  avoid  falling. 

STAIRS  FOR 
PHYSICALLY 
HANDICAPPED 
PEOPLE 

Steps  in  stairways  that  might  require  use  by  those  with  disabilities  or 
by  the  aged  should  not  have  abrupt  (square)  nosing. 

Explain  that  individuals  with  restrictions  in  tlie 
knee,  ankle,  hip,  with  artificial  legs,  long  leg  braces, 
or  comparable  conditions  cannot,  without  great 
difficulty  and  hazard,  use  steps  with  nosing  as 
shown  in  Chart  43 — C,  but  they  can  safely  and  with 
minimum  difficulty  use  steps  with  nosing  as  illus- 
trated. 
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HANDRAILS  |  Stairs  shall  have  hanihaihs  32  iii<  lies  high  as  luoasurtul  from  the  Iroad 

at  llie  upper  face  of  the  riser. 


Explain  thai  where  eodes  specify  haiuhails  to 
be  at  heights  other  than  32  inches,  it  is  reconi- 
niended  that  two  sets  of  handrails  he  installed  to 
serve  all  people.  Where  traffic  is  predominantly 
children,  particularly  physically  disabled  children, 
extra  care  should  be  exercised  in  the  placement 
of  handrails  in  accordance  with  the  nature  of  the 
facility  and  the  age  group  or  groups  being  serv- 
iced, and  extra  handrails  may  be  necessary. 


HANDRAIL 
EXTENSIONS 


At  least  one  liandrail  should  extend  no  less  than  18  inches  beyond 
the  top  step  and  18  inches  beyond  the  bottom  step. 


Emphasize  that  care  should  be  taken  that  the  hand- 
rail extension  itself  is  not  a  hazard.  The  extension 
may  be  made  on  the  side  of  a  continuing  wall.  If 
possible,  refer  to  ASA  standard  A117.1  for  further 
information. 
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CHART  44— C 


STANDARD 
RAILINGS 


A  standard  railing  consists  of  a  top  rail,  intermediate  rail  (midrail), 
and  posts,  with  vertical  distance  of  42  inches  from  upper  surface  of  the 
top  rail  to  the  floor,  runway,  or  platform.  For  wood  railings,  the 
posts  shall  be  of  stock  at  least  2  by  4  inches  spaced  no  more  than 
8  feet  apart.  The  top  rails  shall  be  at  least  2-  by  4-inch  stock,  or  two 
right  angle  pieces  of  at  least  1-  by  4-inch  stock,  and  the  intermediate 
rail  shall  be  at  least  1-  by  4-inch  or  2-inch  stock. 

Rail  frames  should  be  anchored  to  platforms  to  withstand  a  thrust 
of  200  pounds  applied  in  any  direction  at  any  point  of  the  top  rail. 
The  intermediate  (midrail)  should  be  approximately  halfway  between 
the  top  rail  and  the  floor,  platform,  runway,  or  ramp.  A  toeboard 
shall  be  at  least  3  inches  high  from  its  top  to  the  level  of  the  floor, 
platform,  runway,  or  ramp.  It  should  be  made  of  substantial  mate- 
rial securely  fastened  in  place  witli  not  more  than  ^/4*inch  clearance 
above  floor  level. 
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INbrtLl 
STANDARD 
 RAn.S  FOR^ 

Should  be  42  inches  from  platform  or  working  surface. 

VERTICAL 
HEIGHT 

UPRIGHT  POSTS 

Maximum  of  8  feet  on  centers. 

INTERMEDIATES 

Centered  between  platform  and  top  railing. 

DIMENSIONS 

Wood : 

2-  by  4-inch  top  rail  and  upright  posts.    1-  by  4-inch  or  2-  by  2-inch 
intermediate  rail. 
Pipe: 

Iiiteruiecliate  rail  at  least  1-inch  iionuiiai  inside  diameter.  Top 
rail  and  upright  posts  at  least  l^j.  inches  nominal  inside  diameter. 
Intermediate  rail  1%-inclies  by  lypinches  hy  |45-inch  angle  iron. 
Structural  Metal: 

Top  rail  and  posts  angle  iron  at  least  1^/2-inches  by  ll/2-inche8  by 
3/16-inch. 

STRENGTH 

Rail  frames  shouid  be  anchored  to  platforms  to  withstand  a  thrust 
of  200  pounds  applied  in  any  direction  at  any  point  of  the  top  raih 
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MAXIMUM  LENGTH  =  30' 


Exfenshn  Uddet 


MAXIMUM  LENGTH 

2  SECTIOI^IS  =  60 ' 


hi 


CHART  45— C 


PORTABLE 
LADDERS 

Being  portable,  ladders  may  be  sectional,  generally  constructed  of 
wood,  steel,  aluminum  or  magnesium  alloy;  some  of  special  mate- 
rials, such  as  Fiberglas.    Discussed  here  are  only  those  made  of  wood. 

TO  INSPECT 

Look  for: 

1.  Wood  defects,  knots  crossgrain,  cracks,  checks,  shakes,  decay, 
loose  rings,  pitch  pocket 

2.  Rung  spacing  maximum  12  inches  on  center,  all  spaced  equally. 

3.  R^il  spacing  minimum  width  11 14  inches  at  base  for  up  to 
10  feet  long;  add  ^4-inch  width  for  each  additional  2  feet  over 
10-foot  length  (batter).    Two  metal  cross  braces  (minimum). 
Maximum  distance  between  braces  10  feet. 

4.  Ladder  length  maximum  30  feet  long. 

EXTENSION 
LADDERS  AND 
MECHANISM 

Mechanism  consists  of  two  substantial  automatic  locks.    Must  work 
eflSciently  by  gravity  alone.  Check  guide  irons  and  locks,  size  and 
condition  of  rope,  and  pulley  arrangement 
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LADDER  WIDTH 


LAPPING 
STRENGTH 


PORTABLE 
STRAIGHT 
LADDER 
SAFEGUARD 


Bottom  section  following  niininuun  width: 
I  Extension  up  to  28  feet — 14^^  inches. 
28  feet  to  40  feet— 16  inches, 
over  40  feet — -18  inches. 


Lapping — one  section  overlaps  with  anotlier  to  give  strength  to  hidder 
where  sections  meet.  Overlap  3  feet  on  2-section  ladder  to  36  feet. 
Overlap  4  feet  on  2  sections  to  48  feet.  Overlap  5  feet  on  sections 
over  48  feet. 


If  possible,  secure  top  and  bottom,  or  have  helper  hold.  Maximum 
horizontal  distance  of  foot  of  ladder  to  a  vertical  position  from  top 
of  ladder  or  point  of  contact:  one-quarter  length  of  ladder.  See  B — 
Chart  45-C — a  12.foot  ladder  should  be  3  feet  from  wall. 
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NON-m  lAPOBR  SHOES 


CHART  46— C 


NONSLIP 
LADDER  SHOES 

Properly  selected,  they  will  prevent  slipping  and  will  also  protect 
bottom  of  ladder  from  wear. 

UNIVERSAL 

One  type  is  the  so-called  "universal"  ladder  shoe  which  can  be  used 
indoors  with  the  corrugated  surface  to  the  floor,  or  with  the  spike 
turned  down  for  outdoor  use.  These  are  obtainable  with  corru- 
gated surfaces  made  of  cork,  rubber,  cord,  or  abrasive  material. 

RUBBER 

The  ''rubber"  suction  surface  shoe  is  available  in  rubber  or  neoprene 
or  cord  (for  wet,  smooth  surfaces). 

SPIKE 

The  spikes  are  made  of  metal,  generally  of  steel  or  bronze  for  use 
outdoors.    They  are  so-called  "spike"  shoes. 

TOOTHED 

These  are  of  two  or  more  styles,  all  of  which  are  toothed  for  work 
on  constructioii~for  concrete  floors,  sidewalks,  or  asphalt  surfaces. 
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PRECAUTIONS  \ 

Cork,  neoprene,  bronze,  rubber,  wood,  and  any  other  bland  material 
may  have  pieces  of  steel  imbedded  in  the  safety  shoe  surface  and 
could  fhus  be  a  hazard  in  gassy  areas  or  where  there  have  been  spills 
of  combustible  or  flammable  materials  (spark  hazard).  Ferrous 
metal  opikes,  wheels,  or  spurs  should  not  be  used  in  such  areas. 

SPARK  HAZARDS 

CHEMICAL 
DECOMPOSITION 

In  those  areas  where  oil  or  certain  solvents  may  be  contacted,  rubber 
should  not  be  used  on  ladder  shoes  because  of  the  efifect  of  the  solvents 
on  rubber.    Neoprene  and  some  other  plastics  are  not  affected  by  oil. 

MAINTENANCE 

It  is  very  important  that  ladder  shoes  be  maintained  in  efficient  con- 
dition; they  should  be  discarded  when  they  can  no  longer  be  relied 
upon  for  the  purpose  intended. 

ANGLE 

Do  not  try  to  use  ladders  at  any  angle  except  between  90  degrees,  and 
50  degrees,  even  though  equipped  with  ^^nonsiip  ladder  shoes." 
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TRESTLE  EXTENSION  TRESTLE 


CHART  47— C 

PORTABLE  STEP- 
LADDER 

Many  types  for  special  purposes  as  follows: 
4  to  20  feet  high — heavy  duty  use. 
4  to  12  feet  high — medium  duty  use. 
3  to    6  feet  high — light  duty  use. 

INSPECT  FOR 

Slope,  spacing,  width  and  spread,  locking  spreader,  back  steps,  or  rungs. 

TRESTLE 
LADDER 

Generally  used  in  pairs  to  form  supports  for  planks  of  temporary 
scaffold. 

1.  Trestle  ladders  or  the  base  sections  of  extension  trestle  ladders 
should  be  no  longer  than  20  feet 

2.  Trestle  ladders  are  not  to  be  used  as  stepladders. 

3.  A  trestle  ladder  is  formed  by  hinging  the  tops  of  two  single 
ladders  to  form  eq^aal  angles  with  the  base. 

4.  There  should  be  a  locking  spreader  to  hold  the  front  and  back 
sections  in  an  open  position. 

5.  The  width  between  the  side  rails  should  be  at  least  21  inches  for 
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ladders  up  to  6  feet  long.  Longer  length  should  have  the  width 
increased  at  least  1  inch  for  each  additional  foot  of  lieit^lit. 


6.  All  rungs  of  front  and  back  should  be  parallel  and  leveL 


7.  An  extension  trestle  ladder  has  an  extension  unit,  which  is  ad- 
justed vertically  and  held  by  locks. 

TROLLEY 
LADDER 

Runs  on  or  in  an  overhead  track.    Plane  of  ladder  at  right  angles 
to  plane  of  motion.    Used  in  mercantile  operations.  Hazards  are  same 
as  those  for  straight  ladders. 
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MAINTENANCE  ITEMS 
TGCKECK^ 


Sttppotts  SecBtelii  hdiofed 


Rkefs  Of  Bolts  Vikt 


Sff9ps  not  Miffed  fklB 


AHifk  Mitt. 


seetions 

BAR  LADDER  ANGLE  IRON  LADDER 


CHART  48— C 


FIXED  LADDER 
WITH  CAGE 

Is  permanently  fastened  to  an  upright  surface;  usually  constructed  of 
light  metal.  Should  have  cages  on  it  if  it  rises  more  than  20  feet  from 
floor.  Used  in  mine  shafts,  powerhouse  chimneys,  and  towers  in  oil 
refineries. 

DETAILS  OF 
CONSTRUCTION 

Cages  should  extend  a  minimum  of  42  inches  above  top  of  landing,  and 
should  extend  upward  not  less  than  7  feet  nor  more  than  8  feet  above 
the  floor  level. 

WORKING 
PLATFORM  FOR 
PERSONNEL 

Various  types  of  scaffolds  used  as  working  platforms  will  be  discussed. 
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SCAFFOLD  SAFETY 
RECOMMENDATIONS 


1.  SEE  THAT  ALL  SCAFFOLDS  ARE 
PLUMB  AND  LEVEL. 

2.  TIE  EXTERIOR  SCAFFOLDS  INTO 
THE  WALL  EVERY  25  FEET 

OF  HEIGHT  AND  EVERY  28 
FEET  OF  LENGTH 

3.  USE  GUARD  RAILINGS 
REGARDLESS  OF  HEIGHT. 

4.  NEVER  CLIMB  ON  CROSS 
BRACES.    ALWAYS  USE  LADDERS 

5.  USE  ADJUSTING  SCREWS  RATHR 
THAN  BLOCKING  TO  OBTAIN 
LEVEL  SECTIONS. 

6.  ALWAYS  PROVIDE  SUFFICIENT 
SILLS  FOR  BASE  PLATES  WHEN 
ERECTING  ON  SOFT  GROUND. 

7.  A^AKE  SURE  ALL  WING  NUTS  OR 
LOCKING  DEVICES  ARE  TIGHT. 

8.  USE  PIVOTED  HORIZONTAL 
BRACES  TO  OBTAIN  A  RIGID 
STRUaURE. 

9.  MAKE  SURE  THAT  ALL  PLANKING 
IS  OF  SOUND  QUALITY. 

10.  GUY  ALL  FREE  STANDING 
TOWERS  EVERY  30  FEET  OF 
HEIGHT. 


CHART  49~C 


GENERAL 
REQUIREMENTS 
FOR  SCAFFOLDS 


In  later  revisions  of  the  Standard  and  in  practice,  certain  designs  have 
become  standard;  see  ASA  AlO.2-1944 — Building  Construction. 
Built  to  meet  usual  operation  conditions. 
Use  standard  lumber  sizes. 
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WOOD  FOR  I  Use  only  the  best  grade  and  quality  wood,    Wood  high  in  bending 

SCAFFOLDS  >   and  compression  stress  should  be  used.    Douglas  fir.  Southern  pine, 

jl  and  spruce  are  best  to  use. 


SCAFFOLD 

PT  ANT^^ 

ij  Should  be  straight  grained,  free  of  defects,  with  high  bending  stress, 
j  spruce  IS  oiien  u&ea.    its  oenaing  stress  (^14jU  to  UUUj  is  not  as 
j  high  as  Douglas  fir  (2150  to  1100)  but  it  is  light  in  weight,  and  has 
j  good  straight  grain. 

FACTOR  OF 
SAFETY 

Plank  should  be  at  least  2  inches  thick  and  10  inches  wide.  Span 
determines  allowable  load.  Chppk  annrnvpH  t^KIp  of  c£if*»  ^^\<lA  ot  m^oviniie 
spans.    See  ASA  A  10.2-1944  or  later  revision. 

SAFETY  CODES 

If  available,  use  State  code. 

If  none,  comply  with  ASA,  which  is  recognized  as  standard  in  many 

o  Idles. 

Associated  General  Contractors  of  American  ''Manual  of  Accident 
Prevention"  is  also  available. 

LIGHT  AND 
HEAVY  DUTY 

Light  duty — intended  only  for  workmen.    Designed  to  carry  load  of 
25  or  30  pounds  per  square  foot. 

Heavy  duty — designed  to  support  a  load  of  materials  as  well  as  work- 
men. 

SCAFFOLD 

NEGLECTED  IN 
PRINT 

Too  little  has  been  published  on  the  importance  of  good  construction, 
wiiicii  ubuaiiy  aeaib  wim  size  and  specincations  tor  various  members. 

HIGHLY 
DETAILED  AND 
SPECIFIC 

Instructions  on  how  to  construct  a  good  safe  scaffold  is  very  detailed 
and  specific  for  each  type  of  scaffold. 

Construction  of  scaffold  is  one  key  to  its  safety-    Many  occurrences 
of  scaffold  failure  were  due  to  poor  construction  in  either  design 
or  fabrication. 

TRANSFER 
STRESSES  TO 
UPRIGHTS 

The  purpose  of  most  of  the  horizontal  members  of  the  scaffold 
is  to  transfer  the  stresses  to  the  uprights  so  that  it  eventually  be- 
comes a  compressive  stress  on  the  upright* 

Be  sure  class  understands  the  difference  in  com- 
pression stress  as  contrasted  to  bending  stress. 
The  function  of  all  members  of  the  scaffold  is  to 
transfer  these  bending  stresses  to  a  compressive 
one. 


NAILiNG  ^  Scaffolds  are  held  together  witli  nails  \vhich  must  be  large  enough 

I  lo  hold  securely,  yet  not  too  large  as  to  cause  material  to  split.  Nails 

'  should  be  placed  so  no  two  are  in  line  with  each  other  and  not  too 

i  close  to  the  end  as  to  create  a  crack  that  would  give  way  when  niaxi- 

:i  mum  stress  is  applied.    Nails  should  be  driven  through  and  clinched 

I  on  other  side.    Number  of  nails  is  determined  by  experience, 

I  Some  variations  can  be  introduced  in  handliug  the  1 

1  details  of  each  of  the  following  types  of  scaffolds,  j 

I  Where  models  are  available,  a  thorough  discussion  ] 

J  of  each  member  can  be  given  as  it  is  attached.  I 

I  Otherwise,  discuss  the  purpose  of  the  member  and  [ 

j  and  use  ''How  To  Inspect"  Charts  fot  Scaffolds.  ! 

I  The  purpose,  not  mere  size  of  materiaJ,  should  be  j 

«  emphasized  as  the  member  is  discussed. 


DOUBLE  POLE 
SCAFFOLD 

The  double  pole  scaffold  is  probably  the  most  common  type.  It  con- 
sists of  a  platform,  supported  by  two  rows  of  poles,  one  near  the  build- 
ing, the  other  a  little  way  out  from  the  building.  This  type  of  scaffold 
is  self-supporting,  although  it  may  be  tied  into  the  building  far  rigidity. 

SIZE  OF 
MEMBERS 

The  size  of  members  is  determined  by  the  height,  also  whether  it  is 
intended  for  "light"  or  "heavy"  duty.    The  inspector  should  consult 
ASA  AlO.2-1944  or  later  revision — Building  Construction  Safety 
Code,  for  size  and  spacing  of  members. 
Light  duty,  25  pounds  per  square  foot. 
Heavy  duty,  75  pounds  per  square  foot. 

POLES  SET 
PLUMB 

Poles  should  set  plumb  on  a  solid  foundation.  If  set  on  the  ground, 
a  2-inch  by  12-inch  by  12-inch  support  and  should  be  placed  under 
each  pole.  Poles  must  be  braced  both  parallel  and  perpendicular  to 
the  building. 

LEDGERS 

Ledgers  should  be  2  by  6  inches,  overlap  at  least  2  inches,  prefer- 
ably 3  poles.  The  ledgers  support  putlog  or  bearer  and  should  be  left 
in  place  as  the  scaffold  is  built  higher;  they  should  be  nailed  to  the 
inside  of  the  poles. 

PUTLOG  OR 
BEARER 

Putlogs  are  usually  2  by  6  inches  or  2  by  8  inches,  Tvith  greatest  dimen- 
sion vertical;  they  should  extend  beyond  ledgers  and  be  nailed  to  posts. 

PLATFORM 
PLANKS 

Planko  should  extend  over  three  bearers.  Overlapping  the  bearer  is 
considered  satisfactory  up  to  at  least  6  inches.  Where  platform  planks 
abut,  use  two  bearers. 

At  corners,  diagonal  bearers  should  be  placed  to  help  support  the  scaf- 
fold planks. 
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GUARDRAIL  AND 
TOEBOARD 


SINGLE  POLE 
SCAFFOLD 


SPECIFICATIONS 


BRICKLAYER^S 
SQUARE 

SCAFFOLD  PLUS 
HORSES 


CONSTRUCTION 
DETAILS 


\X  hen  scaffold  is  o  feet  or  over  in  hei-hu  ilie  platform  should  have 
a  gaardraiL  preferably  42  inches  high  niih  a  niidrail.  Guardrail 
should  be  nailed  lo  ihe  inside  of  poles.  ( li  is  less  likely  lo  be  displaced 
and  it  will  stand  more  stress.) 

A  sin^^h  polo  soaffohl  is  exactly  like  a  double  pole,  except  that  the  inner 
row  of  poles  is  omitted,  the  bearers  or  putlogs  are  supporled  by  ihe 
building  itself.  On  a  brick  building,  the  putlog  extends  inlo  a  hole 
m  ihe  wall,  formed  Ny  orr.'Uing  one  or  more  bricks.  If  it  is  necessary 
lu  noich  the  putlog,  the  notch  should  be  cut  at  the  top  of  it,  never  at 
ihe  bottom- 


The  size  and  spacing  of  members  and  other  construction  deiails  are 
exaclly  the  same  as  for  a  double  polo  scaffold. 

Whal  would  you  recommend  for  a  sinirle  jyole  light  duty  scaffold  42 
feet  in  height? 

Answer: 

Upright  poles  4  by  4  inches  spaced  7^4  feet  apart  longitudinally  and 
5  feet  from  wali  (transverse). 

Ledgers  (stringer) — 2  by  6  inches  spaced  7  feet  apart. 
Putlogs  (bearers) — 2  by  6  inches. 
Braces — 1  by  6  inches. 

Question: 

What  details  would  you  look  for  in  inspecting  pole  scaffolds  (single 
and  double)? 

Answer: 

a.  Poles  plumb. 

b.  Proper  footings, 
c  Proper  braces. 

d.  Splicing. 

e.  Scaffold  planks. 

f.  Nailing  and  construction  details. 

g.  Correct  size  of  material. 


This  is  another  common  type  of  scaffold.  It  consists  of  a  platform 
composed  of  planks  supported  by  built-up  squares  secured  to  each 
other  by  diagonal  bracing.  It  is  used  almost  exclusively  by  masons  and 
bricklayers. 


Square  should  not  be  larger  than  5  feet  on  each  side.  Sides  of  square 
are  2  by  4  inches  or  larger  with  corner-and-diagonal  bracing. 
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SPACING  OF  i  F"^^  '"light"^  duty,  space  8  feet  apart;  for  "iieavy"  duty,  5  feet  Adja- 

SQUARES  ^^^^  squares  are  braced  front  and  rear,  from  top  to  bottom,  by  1-  by  6- 

inch  brace. 


TIFRS 

Squares  should  not  be  set  up  more  than  3  tiers  high,  and  shoUiJ  be 
braced  front  and  rear.    Each  tier  should  rest  on  a  continuous  row  of 
planks,  nailed  to  the  lower  tier. 

HANDRAIL  AND 
TOEBOARD 

When  scaffold  is  12  feet  or  higher,  it  should  be  provided  with  a  hand- 
rail and  toeboard,  fastened  to  uprights  provided  for  that  purpose. 

HORSE 
SCAFFOLD 

A  horse  scaffold  consist's  of  a  platforn^  upporf  \  ir     *  arpenter^s  horse. 

LOJN  b  1 K  U  mUiN 
DETAILS 

are  2  by  4  inches,  the  bearer  2  by  6  inches,  and  adequately  braced 
with  diagonal  braces  from  bottom  of  legs  to  center  of  bearer. 

SFALIJNG  AINU 
TIERING 

Should  not  be  built  more  than  3  tiers  high.   When  tiering,  legs  should 
be  nailed  to  plank  on  which  they  rest. 

Guardrails  or  toeboards  are  seldom  used  with  horse  scaflfolds. 

OUTRIGGER 
SCAFFOLDS 

Au  outrigger  scaffold  consists  of  a  platform  supported  by  outriggers 
or  thrustouts  from  or  through  the  wall  of  the  building.    The  »nner 
ends  are  secured  to  the  structure. 

SUPPORT  FOR 

SUSPENDED 

SCAFFOLDS 

Outriggers  on  roof  or  top  of  buildings  are  usually  used  as  supports 
from  which  suspended  scaffolds  are  held. 

CONSTRUCTION 
DETAILS 

Wood  thrustouts  should  be  not  less  than  3  by  10  inches,  and  set  on 
edge.  They  should  project  no  more  than  6  feet  through  the  wall  and 
should  be  securely  anchored.    Ends  of  thrustouts  may  be  supported 
by  external  braces,  spaced  6  feet  apart 

ANCHORING 
OUTRIGGERS 

The  key  for  outrigge:^  scaffolds  is  anchoring  the  inner  ends  of  the 
beams.   Practice  of  sand  bagging  outrigfjers  should  be  discouraged,  if 
not  prohibited. 

WINDOW  JACK 
SCAFFOLDS 
USED  AT 
WINDOW  ONLY 

Should  use  approved  type  only. 

Used  for  purpose  of  working  at  window  through  which  it  projects. 
One  person  only  on  jack  at  one  time. 

Constructed  to  sustain  load  of  200  pounds — (safety  factor  of  4). 
Planks  between  jacks  prohibited. 
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Demonslrale  to  class  on  blackboard  the  a^Jvanta^e  of  outrigger 
beams,  and  weakness  of  window  jack  (based  on  lever  of  first 
class). 


Fukruni 


Anchor - 


Weight   ^ 


OUTRIGGER 


BLACKBOARD: 

Lengtli  of  beam  from  fulcrum  to  anchor  is  much  greater  than 
from  fulcrum  to  v^eighl.  Fhus,  anchoring  force  is  much  less 
than  actual  load  supported- 


Anchor 


Fulcrum 


Weight- 


ANaiORiNG 
FORCES 


Here  length  of  beam  from  fulcrum  to  weight  is  much  more  than  from 
fulcrum  to  anchor.  Therefore,  the  anchoring  forces  may  have  to  be 
5  to  10  times  the  actual  weight  on  the  window  jaA. 
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TUBULAR  STEEL  Tuhular  stt>t>l  >iafTol(Js  are  (lesijrne<L  Unttl  and  built  <oinn)errial!y. 
SU.AFEOLDS  They  have  M.any  advantajies  <>ver  lun'ft-on-tlic.joh  wtnnl  ^cafl"(»l<^s  wliirh. 

in  p'sh'  raj        y  lia\^^  replaced. 


Point  t>u:  several  avlNantaire.-^  of  tuhular  rteel  r^caf- 
folds  o\ef  v.f>od  srafT<dds.  such  as  safety  for  the 
worker.  lower  costs,  decreased  fire  hazard,  improved 
appf'aranc-e.    Ask  ela^s  to  list  additional  points. 


SCAFFOLDLNG 
SERVICE 


STEEL  SCAFFOLD 
CLASSIFICATIONS 


Most  types  of  steel  scaffolding  equipment  can  be  either  purchased  or 
rented.  Complete  scaffolding  services  include  layout,  erection,  inj^pec- 
tion  by  the  scaffolding  contractor  during  the  job,  dismantling,  and  re- 
conditioning when  the  job  is  completed. 


SECTIONAL 

FRAME 

SCAFFOLDING 


In  general,  present-day  steel  scaffolds  fall  into  three  main  claj^sifica- 
tions: 

a.  Built-up  scaffold^  as  the  name  implies,  are  built  up  from  the 
grounrl  or  floor  as  the  work  progresses.  They  can  be  made  up 
of  either  sectional  frames  or  from  tube  and  couplers. 

b.  Rolling  srafjolds  are  easily  movable  units  made  bv  fitting  casters 
to  either  v>f  the  two  types  oil  buih-up  scaffouhng,  or  to  special 
alumia\!um  components. 

c  Hanging  scaffolds  include  heavy  duty  suspended  equipment  and 
light  duty  swinging  scaffolds. 

One  of  the  built-up  types  is  erected  from  prefabricated,  welded,  tubu- 
lar steel  transverse  frames  or  panels.  They  are  wi<Ndy  used  for  brick- 
laying, stonesetting,  steeple  and  tower  work,  for  refacing  plastering, 
and  for  electrical  installations  day-to-day  routine  uses.  On  concrete 
pouring  operations,  for  example,  they  can  support  the  forms  or  make 
a  concrete  wheeling  scaffold.  To  benefit  from  all  the  safety  built  into 
sectional  scaffolds,  follow  recommendations  listed  in  Chart  49 — C. 
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TLI5E  AND 

COLPLEK 

SCAFFOLD 


SLi^PFNDFD 
SCAFFOLDS 


ANCHORING  OF 
OUTRIGGERS 

HOISTING 
MACHINES 


SWINGING  AND 

FENDER 

GUARDS 


OVERHEAD 
PROTECTION 


SWINGING 
SCAFFOLDS 


DISTANCE 
BETWEEN 
HANGERS 


HANGERS 


riii-.  iIm'  -t-<om]  hiiilt-up  typt-.  i>  erected  fn»m  four  l»a:^ir  part.-:  iral- 
xanized  Aer\  luhe^  fif  \ariou^  lenjrtli:.  joiiie<]  hy  fittin-:s  whicli  l<M-k- 
t<i  niako  a  mntinuous  tube;  a  -taiulanJ.  rijrlit-angle  coupler  for  joininj; 
t:ienil>er>  at  riiiht  an^rle-:  ac]jiistal)le  r<»uplrr^  for  joinin<r  incinher?^  at 
uthrr  than  ridit-anirles.  and  ba<er,  on  wliirh  tlie  r^rafT^hJ  i:^  ererted. 
Tlie  an*  usually  2  or  2^^  inrhe?  nominal  onl>i<le  <liaineter  and 

from  6  to  13  feet  long- 

Tnbe  and  rouple^-  .-eaffrddiii  are  ?he  most  versatile  huilt-iip  type.  lieeaM^e 
working  levels  can  be  e^tabl^^hed  on  any  interval  and  because  braees 
<'an  be  set  at  any  point.  Curved  surfaees,  extreme  hei^Iit.  uneven 
::round,  and  building  set  back  pose  no  problem  witb  this  type  v)f  equip- 
ment. Tube  and  coupler  scaffolding  are  widely  used  for  building  ren- 
ovations and  re/armg  nork.  All  tlw  safoty  measures  indicated  for 
sectional  scaffolds  should  be  followed  when  the  tube  and  coupler  type 
is  used. 

In  ad<liiion.  the  scaffeld  should  be  checked  after  erection  to  ensure 
that  joints  belween  connecting  tubes  are  locked,  a<;  indicated  by 
''match"  marks  on  the  members. 


A  suspended  scaffold  is  a  platform  supported  by  steel  cables  suspended 
from  overhead  outriggers.  They  are  used  for  bricklaying  and  stone- 
setting  on  large  buildings.  The  plaform  is  continuous  on  one  or  more 
sides  of  the  building,  and  it  is  raised  as  the  work  moves  upward. 

Outriggers,  or  thrustouts,  are  (usually  7  indies,  15.3  pounds) 
beams  or  channels  anchored  with  ''U'"  bolts  to  the  steel  framework. 


Hand  operated  hoisting  machines  are  located  on  the  platform.  They 
should  have  Underwriters'  Laboratories  approval. 

The  platform  should  be  tied  to  the  building  so  that  it  will  not  swing 
away  from  the  building  during  a  high  wind.  Fenders  should  also  be 
provided  to  keep  it  from  bumping  against  the  building. 


Overhead  protection  should  be  provided  by  a  solid  wood  canopy. 
Handrails  and  toeboards  are  necessary.  The  space  between  the  hand- 
rail ami  toeboard  should  be  filled  with  wire  screening. 


Also  know  as  painter's  scaffold,  it  consists  of  a  platform  or  plank, 
the  ends  of  which  rest  on  a  hanger  which  is  supported  by  ropes 
attached  to  hooks  which  hook  over  the  eaves  or  cornice  of  a  building. 


Varies  from  10  to  24  feet,  depending  upon  type  of  platform.  Platform 
may  consifit  of  a  plank,  a  ladder  section  plank,  or  a  beam  type 
platform. 


Hangers  or  stirrups  are  made  of  %.-inch  round  iron.  They  should 
be  designed  to  support  a  guardrail,  intermediate  rail,  and  toeboard. 
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LIFELINES 

Rope?  should  be  ^/4-inch  rnanila« 

ISot  more  then  two  nien  should  work  on  a  scaffold.    Kach  should  have 
a  Ijfeline,  independent  of  the  scaffold  ropes. 

SAFETY 

PRECAUTIONS  ; 

i 

Many  accidents  have  occurred  because  the  ropes  have  broken.  These 
should  be  inspected  frequently  and  securely  fastened  when  in  use. 
Fenders  should  be  provided,  and  provisions  to  tie  the  scaffold  to  the 
building. 

Guardrails  and  toeboards  are  necessary.   They  are  often  omitted. 

Question : 

What  are  the  important  points  to  look  for  when 
inspecting  suspended  or  swinging  scaffolds? 

Answer: 

a.  Overhead  protection. 

b.  Handrails,  toeboards,  wire  filling. 

c.  Tie  into  building. 

d.  Fender  guards. 

e.  Properly  fastened  thrustouts. 


28 


FACTORS  commim  to  ... 
FALLS  OHmtLtm 


CHART  50— C 


MANAGEMENT 
RESPONSIBILI. 
TIES 

Management  has  the  responsibility  for  selecting,  providing,  and  main- 
taining  the  proper  type  of  flooring  or  other  walk  surfaces,  recognizing 
that  walkways,  ramps,  and  floors  in  one  department  may  require  a 
diflferent  surface  than  those  in  another  department;  for  example,  the 
plating  room  and  the  machine  shop. 

PLANNING 

Lack  of  proper  planning  is  often  the  real/cause  of  conditions  which  lead 
to  falls: 

L  Improper  drainage. 

2.  Poor  lighting. 

3.  Overloaded  floors,  causing  distortion  of  surface. 

4.  Crowded  aisles  and  congested  traffic  due  to  improper  layout. 

SLIPPERY 
FLOORS 

This  condition  can  be  due  to  any  of  the  following: 

1.  Liquids,  dusts,  etc.,  which  have  been  spilled.    (Prevent  by  safe 
practices  and  good  housekeeping.) 
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2.  Improper  drainage.    (Redesign  to  correct  situation.) 
facing  material.) 

OBSTRUCTIONS 

These  are  generally  pieces  of  equipment,  castings,  excess  or  backlog 

Or  worK  in  rbroppss  tools  rprifiir  rifirtQ  pfp 

Workers  should  be  instructed  that  these  should  not  be  left  where  they 
may  be  a  hazard  to  traffic.    Storage  areas  should  be  allocated  for  this 
purpose. 

UNEVEN 
SURFACES 

Warped  floors,  loose  boards,  worn  or  rotten  surface  planks,  corroding 
by  chemicals,  or  settling  of  the  buiWing  are  the  most  common  causes 
of  uneven  walking  surfaces. 

VIBRATIONS 

Vibrations  are  generally  due  to  various  factors: 

1.  Improper  selection  of  working  surface,  underpinnings  of  poor 
structural  design,  or  improper  installation  of  machinery. 

2.  Lack  of  proper  building  and  machine  maintenance. 

3.  Ovfirloading. 

HOUSEKEEPING 

Poor  housekeeping  is  probably  the  most  prolific  source  of  falls  on  the 
same  level.    Slippery  surfaces  due  to  spills  of  liquids  and  dusts  and 
stumbling  over  objects  left  in  aisles  are  common  causes  of  falls. 

EDUCATION  AND 
TRAINING 

A  well-planped  employee  safety  training  and  education  program  helps 
to  secure  and  maintain  the  interest  and  cooperation  of  the  employees 
in  a  cleaner,  safer  environment.    Safety  meetings,  bulletin  boards, 
films,  etc.,  all  are  means  of  communication  for  improvement  of  house- 
keeping practices. 

SUPERVISION 

The  way  to  train  a  worker  properly  is  to  "tell  him,  show  him,  have 
him  do  it,  and  follow  up  to  be  sure  he  does  it."   Also  add  "supervise 
him."   Set  a  good  example  by  following  this  good  advice. 

MAINTENANCE 

There  should  be  a  regular  system  of  preventive  maintenance  inspec- 
tions, which  would  include  floors,  stairs,  ramps,  and  checking  for  leaks, 
drainage,  and  the  rotting  surfaces  and  underpinnings. 
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HOOR  HAZARO  CHARTS 


HAZARD 

A  A  II AP 

CAUSE 

CORRECTION 

UNEVEN  FLOOR 

HOLES 

DEPRESSION 

SAGGINb 

WARPING 

SLIPPERINESS 

WATER 

GREASE  JIL 

CHEMICALS 

DUSTS 

J 


CHART  51— G 


FLOOR  HAZARDS 


Uneven  floors,  depressions,  warping,  slipperiness. 
Corrections;  Eliminate  moisture,  patch  with 


proper  material. 
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HAZAKDOUiS 
CONDITIONS 


SAGGING 


WARPING 


SLIPPERINESS 


SLIPPERY 
FLOORS 


UiM:VKN  FLOOR 
Cause  Correction 

Hoh^s,    swollen    wooden    blocks.  l]liniinnte   nioislnro.    patch  with 

chipped  conerole,  rotten  or  worn  proper  niiUeriiil,  or  rephiee. 
wooden  floor. 


Asphalt  or  (composition — 
due  to  heal  or  mAiL 
Asphnlt  or  eonipositicwi — 
oil  or  cheniieal  dissolved  or 
softened. 


Replace  on  a  time  schedule  or 
eluninatc  temperature  extremes. 
Replace  with   proper  protective 
surface. 


DEPRESSIONS, 
CRACKS,  OR 
RUTS 


W  heels,  heat,  chemicals,  solvents.    Use  rubber  tires  or  resurface. 


Overh)ading  floor  or  rotted  joists. 

(Strength:  Allowance  should  be  for 
the  moving  load.) 


Brace — repair,    replace.  Know 

and  observe  limits  of  floor. 

4  times  the  static  load  or  6  times 


Dampness. 


Eliminate  the  cause  or  substitute 
the  proper  flooring  material. 


Leaks  of  water,  grease,  chemicals, 
oils 

Process  spills  of  dusts,  such  as 
floor,  sawdust,  cocoa,  etc. 
Inherent  slipperiness  or  when  wet, 
such  as  wood,  marble,  terrazzo, 
linoleum. 

Smooth  metal  plates. 


Leak  or  condensation  plus  temper- 
ature, formation  of  ice. 


Eliminate  source.  Clean  up  spill- 
age. Use  suitable  absorbent. 
Exhaust  and  dust  collector  sys- 
tems, special  nonskid  surfaces. 
Use  special  nonskid  wax  and  keep 
dry.  Employees  wear  nonskid 
shoes. 

Weld  beading  on  surface.  Use 
noT?skid  paint,  substitute  grate  or 
matting. 

Eliminate  condition  which  causes. 
Use  sand  or  cinders  plus  ordinary 
salt  or  calcium  chloride. 


-  --  --  --  --  --  --  --  --  --  - "I 

I 

Distribute  occupational  safety  aids — "Trips,  Slips,  | 
and  Falls,"  "A  Ladder  and  Stairway  Inspection  ! 
Sheet,"  "Safe  Practices— Ladders,"  "Scaffold  Con-  | 
struction,"  and  "Safe  Practices — Scaffolds."  [ 
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INTRODUCTION  TO 
THE  FIRST  LINE  SUPERVISOR 


\ou  are  Lh-   lirst    line   supervisor.     Vou  are  the    "kev  man"  in  vour  i  nstal  lal  i  on '  s   ]  iln>r 
reflations       tli   the  union  or  unions  with  which   it  has  collective  bar^ainini:  contracts 
The   importance  attached   to  your  role  as  the  first    line  supervisor   in    labor  relaiions'is 
stnnmlv  supported  by  the  opinions  of   leading  authorities         arbitrators,  .uovornmenl 
c^flieials,    unii>n  off  ieials,   and  academic  au  t  !ior  i  t  i  e  s  . 

You  hav.>  beon  referred   to  as  the   "harrassed"  in  public  management.     Vou  are  required  to 
be  expcu't   m  lb(«   functions  ot   vour  department  or  section,   keep  voluminous  r.eords 
att.-nd  numerou,s  meetings,   anticipate  production  bootlenecks,   meet  work  schedules  'and 
be  r.'.sponsible  for  work  perf^rmanco.     in  addition,   vou  are  expected  to  anticipate  and 
substantiate  temporary  and  regular  manpower  needs  and  efficientlv  assign,    train  pro- 
mote,  utili/.e  and  direct  employees.  ^  ' 

And  in  all  of  the  activities  you  undertake         actions  which  involve   the  efficiency  of 
agency  operations  and  government  funds        you  must  constantly  keep  in  mind  your 
installation's  contractual  agreements  with  the  union. 

Under  pressure  of  getting  the  job  done,  with  time  at  a  premium  and  the  union  steward 
always  watchful,  you  might  be  inclined  to  overlook  rule  violations,  make  verbal  side 
agreements  or  approve  some  expeaitious  but  incorrect  contract  interpretaticm.  This 
might  save  some  time,  but  it  also  might  result  in  harmful  and  costly  precedents  which 
could  prove  difficult,    if  not  impossible,   to  eliminate. 

This  guide  is  intended  to  assist  in  your  role  of  management's    "keyman"  in  the  adminis- 
tration of  the   labor  agreement. 

Union  education  departments  distribute   labor  relations  guides  to  stewards  in  order  to 
acquaint  them  with  their  responsibilities  and  to  broaden  their  labor  relations  expe- 
rience.    It  is  imperati^re  that  the  first  line  supervisor  have  the  same  familiarity  with 
various  phases  of   labor  relations.     Your  responsibilities  in   labor  relations  represent 
an  integral  part  of  the  success  of  the  daily  and  .     :tinuing  operations  of  vour  instal- 
lation or  agency,   and  of  effective  labor  relatio.      in  the  Federal  Service/ 


CHAPTER  I 
THE  SUPERVISOR  AND  THE  STEWARD 


The  si^nin^  ol   an  ^igr^t^mont   is  no  guaranfu^  that   sv;t'u  L  rv*  s  s  cvul   Uulit  will  pn-vMii 
during  iL.s   Litetimii  between   labor  and  man-igeiiK'nt: .     Lt    signifi.^s  ;>:ilv  thai  lha  manag.-- 
intiHt  and  tln^  union  hav^^   n.-Mchted   sonm  accord  ov^er  tlip   torms  and  condiLi(ui,s  of  .-inpli.y. 
mont         the.  best  .icoord  pos^sible  under  the  ci  reumstancf^s . 

If  this  acrnrd  v;as  readiod    in  a  friendly  atmosphore,    it  will  inakv'  vour   job  of  adniini-^- 
t.-ring  tbo  agropiiifnt         coiUrai't  adnii  n  i  s  t  rat  i.on         an  oasior  on^'   tivan   if  hostility 
pr.'vailfd  during  Lh(^  nogo  t  i  a  t  i  o  ns  .     Rpgardltiss  of  thr  atmospht-re  of  th^i  nogo  t  i  at  i  ons  , 
vou  can  /inticipaLt'   that  diffiM^enoes  over  the   intont,  meaning  and  application  of 
spocific  ocuitracL  claust-s  w\\\  arise  almc^st  i  mniod  i  ate  1  v  after  the  .signing  of  thv  agrot^ 
mont.      Frequently  tbese  cK-cur  even  during  the  period  when  managen;(Mi t   is  infcu'nung 
supervise. rs  about  the   interpretation  and  application  of  its  terms.     Vc^u  can  also  ' 
expect   that  differences  and  disputes  will  continue   in  greater  or   lessor  degree  during 
tlie  entire   life  of  the  agreement. 


YOUR  IMPACT  ON  CONTRACT  ADMINISTRATION 

Effective  contract  administration  depends  on 
you        the  first  line  supervisor.     The  impact  of 
your  behavior,  your  actions  and  decisions  will 
certainly  be  felt  throughout  your  section  or 
department.     It  may  be  of  such  consequence  that 
the  impact  will  spill  over  to  the  entire  instal- 
lation, and  perhaps  to  the  agency  as  a  x^hole  or 
to  other  agencies. 

All  the  time  spent  in  extensive  preparation  for 
negotiation^  careful  drafting  of  contract  lan- 
guage, and  wide  and  thorough  dissemination  of 
explanations  of  the  interpretation  and  applica- 
tion of  the  new  agreement  may  go  down  the  drain 
by  poor  day-to-day  administration  of  the  agree- 
ment by  the  first  line  supervisor.     Or,  you  can 
establish  such  positive  relations  with  your 
employees  and  union  stewards  that  they  dramati- 
cally promote  harmonious  labor-management 
relations  in  your  installation  and  agency.     Your  attitudes  about  the  agreement,  the 
union,   the  union  steward,   and  your  behavior  in  contract  administration  will  greatly 
influence  the  quality  of  your  administration  of  the  agreement.     As  a  first  line 
supervisor,  you  represent  management's  labor  relations  policies  to  your  employees  and 
to  the  union  steward,   their  representative.     You  occupy  an  important  position  the 
key  position        in  the  administration  of  the  agreement. 


IT'S  YOUR  JOB  TO  MAKE  THE  DECISIONS 


Proiiu>tint^  posit  ivo   labor  rt  laLions  aivJ    i  nc  re.i  ^  i       '^'iv;   -lari;!-';  anj       op,  ; 
v;i  tih  t\v-  Suiiior  stev;arJ  di^^'^  not.  iTiL-an  surrf.-nd^-i'i  ni;  vmir  r* ' sp^n i  1m  1  i  l. \  i 
actit.>ii  or  ma'r.inu  decisions*     Gvujd    labi^r   rL-IativUis  i.'aii  prodiiv*'  an  at.niosi.)l- 
atioti,  of  (fiutuaL  truist  and  unde  rstand  i  nu ,   huL  ;:iaiM>:»:MiLMit: ,   throauli  vmi  ^ 
Lino  suptjrvisor  -  -  must  take;  posit  iv(^  actions  and  decisions. 


I"   t  ik  i  ; il: 


1"  i  i;  s  I 


For  example,   under  Executive  Order   Ll49l,an    emplcyce,   as  an  individual,   has  th'^  ri^ht 
to  bring  his  grievance  directly  to  the  supervisor.     The  supt.'rvisor  may  handle  the 
grievance,   but  the-union  must  be  afforded  an  c^pportunity  to  be  present  wUon  the  griev- 
ance is   settled,   and  thu  adjustment  of   the  grievanc^e  may  not  bo   in  conflict  with  tluj 
term-s  of  th,.:  negotiated  agreement.     If  an  employee  files  an  individual  grievance  with- 
out supplying  a  copy  to  the  union,   positive  action  on 
the  part  of  tho  suptirvisur  is  called  for.     The  super- 
visor should  immediately  notify  the  steward  of  the 
grievance  and  inakci  ct-rtain  the  steward  is  infonned  c^f 
the  date  and  time  set  for  the  hearing,   and  kept 
informed  of  any  postponements. 

Keeping  the  union   informed   is  r^ssential   to  obtaining 
cooperation.     It  is  not  suggested  that  management 
must  obtain  prior  consent  before  taking  action  for  it 
is  not  the  function  of   the  union  to  participate  in 
management's  decisions.     However,  affirmatively 
communicatif^g  to  the  steward  such  matters  as  changes 
in  scliedules,   proposed  discharges  or   layoffs,  contem- 
plated overtime,  etc.         after  management  has  made  tiie 
decision  and  prior  to  the  announcement  to  the  workers 

can  reap  the  installation  many  benefits  and  reduce  friction  between  the  management  aiid 
union  representatives. 

As  a  practical  matter,   enlisting  the  steward's  cooperation  by  keeping  him  aware  of 
what  actions  are  to  be  taken  is  a  demonstration  of  courtesy  whicii  must  not  be  ignored 
and  which  will  be  most  beneficial  to  the   installation  and  agency. 


"COOPERATION"  DOES  NOT  MEAN  "CO-MANAGEMENT" 

By  the  very  nature  of  their  respective  positions,   the  supervisor  and  the  steward  are 
bound  to  be  on  opposite  sides  of  many  issues  and  cannot  "co-manage."  Nevertheless, 
there  are  areas  in  which  close  cooperation  is  called  for,     £'or  example,  departmental 
safety  should  be  of  geniune  mutual  interest,  as  should  the  control  of  absenteeism. 
These  matters  are  of  equal  importance  to  the  installation,  the  workers  and  the  union. 

There  are  no  hard  and  fast  rules  to  be  followed  which  will  insure  peace  between  the 
supervisor,   the  steward  and  the  workers.     The  development  of  a  decent  relationship  is 
a  matter  which  must  be  approached  differently  in  every  work  area.     However,   it  can 
confidently  be  stated  that  following  the  basic  principles  of  fair,   reasonable  and 
honest  dealings  will,   almost  always,   be  the  best  method  of  securing  the  cooperation  of 
the  steward  and  the  workers.     If  this  approach  does  not  produce  results,  the  super- 
visor then  is  in  a  position  to  request  that  the  management  exert  its  influence  to  have 
the  international  take  internal  corrective  action  within  the  local  union. 
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UNDERSTANDING  THE  STEWARD'S  ROLE 


.■lanai;.  :.onL   sm..u1<I   r,  o  ,1.,.  i        :  lev;,,  r  J  as  el,.rL..d  t>.  ,1  ,x.,sit,..„     f   i,-,.,    ...     j  , 

trll,.-v.-  m..H,N.r,s.  and  lo.-ord  !,im  Ll,..  -p, mm L  1 ... ,  ,u,d  r,.,s|„.ct  n..o...arv  :\,r  1. 
an  ..-1  t.-.-l.  job.      loo  nit,--i  supervisPi-.-i  ar.;  nnt    ininrnN^d  aS-uL   t  n,.-   i-i«hL-,  and 

r...p.'n.sibi  liti.s  of   th,.   st.n./ard.   and  a  tvp,-  .,f  personal   unerilla  wan  an  .■nsa..,s. 

The  sup.Tvi.s.sr  musL  r.-co^ni       and  und,  ■  i- t  and   that   tin:  st.;ward   is  oLt..n  Uu-cd  r,.!- 
politicMl  rcasc.ns,   t,,  take  a  position  v.dtli  which  he  does  not  nccessarilv  ai;i-,.."."  Th  1  ^ 
IS  Lriui,   ot  coui-s.:,   of  certain  inana^eiiKMit  dec-ision.s  which  ch,'  supe  i-v  i  s, -i  nusC 
in  <.ithri-  casH,    both  hav-  the  rij-ht  to  cxpoct    sympat  hot  i  c  undorstand  i  nu  iaa.,„  t  h.  other 
Lab..L-  rolatlcns   is  not    .  on.-wav   street  an<l,    if  it   a.ssum.os  that    ,on„,    n  •  ,se  n  t,m  •  n  t .  ,uk1 
antagonis,ns  wi  U  eventuaUv  spell  disaster  lor  th..  r,.  1  at  io  nsh  i  p ,    ih..  v.-orkers  and  th. 
i  n.sta  1  Lat  i  (Ml  anti  ageiiev. 

The  supervisor  and  the   steward  have  the  ri^ht   to  inutuaL  respect.     The  snpervis.T  nust 
rocogrux.e   that   the  steward  has  contractual  fights   to  handle  ^.-r  i  evancc  s ,   and  should 
not  be  denied  reasonable  time  and  acce.ss  f,.  e,„pl>,vees  to  p..rrorm  this    jnh.  I'niuns 
allege  that  given  cooperation,    stewards  will  tak..-   care  of  more  borderline  grievances 
than  thev  file.     The   steward  should  be  allowed   to  demons  t  rat .    his  t;ood  faith  int-uition 
in  til  is  respect  . 

Similarlv,    the  supervisor  must  not   he  hampered   in  his  primarv    ruMction  of  securing 
etticient  production  by  any  actions  oF   the  steward.     The  superv-j^.r  has  the  riuht  to 
expect  the  steward   to  support  him  in  getting  a  fair  dav  •  s  work  for  the  wages  paid 
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CHAPTER  II 


WHAT  THE  SUPERVISOR  SHOULD  KNOW  ABOUT 
CONTRACT  NEGOTIATIONS 


Kf^v/  first    lint;  NU[)f.M"v  i  sc^rs  a 


iiK.-nt   (U'Lotiaiiiiu  tran.s.      }^.>v..^•,,  r .    th-r.^  ar-  at    l^a.sl    tva>  maj.M-       .-isons  whv   it  is 
importanl    lor  ymi  to   he.   ac-quaintrc!      i  Lh  process  of  coiilrarl    n.-'ol  i  at  i  nns  . 

1.      It  will   h(.:Lp  vou  .  arrv  or:   vour  k.iv  roK,  and   funotion  in  pruvi.lin^  informa^ 
tic^nal   .support   boioru  an^:  dLir  i  nu  ^^l- turi  1   oontraot       uot  i  at.  i  ons  . 

Z.     hy  LUKl^rstandin^  thii  clvnamirs  and  nulcom^j  of  contract   negotiations,    it  will 
help  \-nu  In  administoi-  t^M'  contract         to   irUorprot  and  applv   it  infakhd 
h\-  [iianag«.MTient  . 


PROVIDING  SUPPORT  IN  CONTRACT  NEGOTIATIONS 

The  formal  phase  of  contract:  negotiations  begins  when: 

1,  The  nev;ly  certified  collective  bargaining  agent  (union)  requests  itis  first 
meeting  witli  management  to  discuss  a  writtien  contract:,  or  submits  its  con« 
tract  proposals,  or 

2.  Within  the  stipulated  number  of  days  prior  to  tihe  expiration  of  an  existing 
contract,  either  partly  notiifies  the  other  concerning  the  renewal,  extension 
(^r  renegotiation  of   the  contract:. 

However,   supervisors  must  understand  that  the  planning  and  preparation  phase  of  con- 
tract negc^tiation  begins  when  the  union  first  appears  on  the  scene,    in  the  case  of  a 
first  contract,  or  as  soon  as  a  current  contract  is  signed  by  both  parties.  There- 
after,  there  is  no  real  "conclusion"  to  planning  and  preparations  for  contract 
negot  iations . 
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lu-aTo  ru;!i''r.s      tk-- •  i" 'i  i  n.i;  union  pr^-posals  'uilI  dv.;iai\l^^,    i  t. ivwvii'iiim  \)\  wiJ   st  r  i- 

tfgitjs  and,   d^xms  i  mm,  1 1 1  ^• ,   v;h.it  ''rtMl"   i:^SLi'-s  afj.     ■.Viliio.;:    pr^  i.il:    :  : ,  l  im 

•  ii'l.airs,   lIki  sup'-i  rv' i  .■5' u-  iias  -n^'c-'SsS  Lo  liiis   i  nfonnat  ion.     IK-    is   i  :i    i  [i^.-^iiion  t.^  jiMc-- 
t(.M:ipfr  ('£   the  <iiiip  lov^ie  s  aiui  I  ho       1.  i  ab  i  I  i  I     of   the    i  :  i  f  o  nn.il  i  ^  ■  n  . 

Knov.'iiu;  his  omp  loy^^o  s  hoLps  th<.-   suporv'isor  inak'.^   this    jadLMj;ii<.'at  .     11*.'  i-an   -rparat--  fart 
frtMii  lift  ion,   hard   i nfo rmat iiwi  from  tlio     xa.u,^'.' ra U  ^ \  , ,     Open  chamu-ls  of  upv^^'ual 
communi  cuiUiiMi  should  enabh^  him  Lo  keep  li  i  s  nilddU-  .lud  top  iuanaj;o;ii. ■  [lU   ti-mn  .lu^nbers 
continuously  infonncd  about  those  matters. 

UnreS(\lvod  probloms  and  oi^inp  I  a  i  iit  s  froquentlv  turn  up  as  union  rontra<."t  demands.  Th.- 
sup(-' rv  i  S(U' ' s  abi  1  i  tv  to  rostUvo.  problems  and  ooniplaints  ht.'lps  oliminato  an  i  inpo  rt  ant 
demands.     I  linnt  i  f  v  i  nu  and   r'^piu'tin^  thi^stj  j^roblmns  vliirh  orajld   not   bi;  r»'SiU\'od  ht'lj^s 
tlie  ne^otiatinp  toam  antlcipatfj  union  proposals  and  po.-^itions. 

As  contrai't  ne^iU  i  a  t  i  (>ns  ct>nt  i  nuc  ,    the  supervisor   is   in  a  position  to  prwv'ido  .opera- 
tional  and   statistical    i  nf  ormat  i  tMi ,    suidi  as   numb*-'!'  of  oinplovocs   h\-  classification  and 
pav  rates,   number  of  emp  1  ovl'BS  receiving   shift  d  i  f  f  o  r  f^i  t  i  a  I  s  ,    ItMigtli  of  s.a-'iv.' 
information,   overtime  Vv'orkf.?d,   etc.     Tlie  supervisor  max    be  asked  about  iii  s  cvjuMMenees 
and  his  problcMiis   in  admi  n  i  s  Le  t  i  n^  the  extsLii-i^  agreement, 

Finally,  hv.  should  h^^  invoU'ed   in  assessing  the   implications  and  effects  of  union 
proposals  on  contract  clauses. 


UNDERSTANDING  THE  DYNAMICS  AND  OUTCOMES  OF 
CONTRACT  NEGOTIATIONS 

The  final  agreement  is  the  outcome  of  the  dynamics  of  contract  negotiations.  Chances 
are  that  the  understanding  about  the  intent  and  application  of  each  contract  clause 
will  be  different  for  both  management  and  the  union.     This  is  the  reason  that  tlie 
Executive  Order  requires  that  each  contract  have  a  negotiated  grievance  procedure  to 
interpret  its  clauses. 

The  union  will  seek  to  test  the  boundaries  of  management  intentions  in  contract 
administration  5   often  attempting  to  get  from  the  supervisor  what  it  could  not  get  at 
the  bargaining  table.     This  is  standard  operating  procedure.     It  is  a  practical  reality 
of  collective  bargaining.     The  supervisor  must  know  the  management  position  on  the 
interpretation  of  each  clause.     You  should  therefore  have  a  considerable  interest  in 
being  involved  in  and  kept  informed  about  the  progress  of  contract  negotiations. 
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CHAPTER  III 
CONTRACT  LANGUAGE 


p-r:.;-rt   r.^Mlrart    lan^ua.u.  .     Thr  hc-si   liiat  ran  1; 
l^in^uaiie  -l,ic-h   is  ran-r:]llv  rhos,-n  to  pn-/fnt.  dispul^'S  and 
llov;M«-fM-,   rvrrv  clause  wMrh  oii^^lit    app(,ar.   on   its   fac.  ,    ti^  b 
i  s   sub       1    I i  ni«.  rpr»aa  L  i  . 


cUaa^inj^  1  i  sli,  d    i  s         di'af  I 
inii  natr  na  s  n  nd»  •  I's  t  a-ivi  i  ri^.^ 
fb'ar  and  u ndr- r s t a n.!aM < 


THE  NEED  FOR  ANALYZING  CONTRACT  PROVISIONS 

""V'-'  '^'"-^'^'i-'^i'^'-''-  liavo  conc-lud..d,    ihc,  contract  must  i-<.  disu-ib„L,.d  t./oaH,  sup.tv  i  sor 
and  in-uv,>ioM  must  b..  m,ad..  tor  the  analv.sis  ot   tho  contraol   cLu.ses       Th  i  .   ir.ininu  is 
1  icqucMitlv  acccmpUshed  at  a  sp<:cial  meetinp  of   supe  rv  i  .soi"  s .     Tlii  s  an.ilvsi^ 
.•«s..ntial   an  order  to  assure   the  development  of  a  consistent  and  uni  f  urm' underst  and  i  n^: 
ol    the  e  .ntraet,   and  consistent  and  uniform  application  of   its  ti:rnis. 


HOW  TO  ANALYZE  A  CONTRACT  PROVISION 

The  rules  of  labor  contract  interpretation  are  much  the  same  as  those  followed  bv  the 
courts  in  construing  other  types  of  contracts.     It  is  not  necessarv  to  put  the  prin- 
ciples in  highly  legalistic  language  to  understand  them.     The  primarv  purpose  of  these 
rules  of  interpretation  is  to  determine  the  intent  of  the  parties.     What  did  the  aeencv 
and  union  mean  when  they  wrote  the  provision? 

To  determine  the  meaning  of  any  clause  contained  in  tl-,e  agreement: 

1.  Examine  the  written  minutes  or  notes  of  meetings  at  which  the  language  was 
drafted  and  agreed  upon.     What  discussions  were  held?     What  did  the  parties 
say  they  meant  when  they  considered  and  adopted  the  provision? 

2.  Discuss  the  language  with  members  of  the  management  negotiating  team.  What 
was  their  understanding  of  the  meaning  at  the  time  of  agreement? 
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.-;  ,     /-.n.i  r         ill    «.:.:■  i""        •      iiv.T'l    in^:  tiu:  pi'i 

4.  Studv  anv  pi:ik>r  arbitratLon  Liecisions   in  \:hich  Cl>;:  partiicul   r   laimti^.c^  "■'i^ 
ci  L  5SCUS  sed  , 

5.  Research  all  past   practLc.     Hov;  has  t!>^   pn-visinn  b.,;t-n  aJ.ni  ni.sL.  r.td  ii 
l  irst  was  v;ritt»'n  into  the  agreement? 

6.  If  the  iiunutes  .^1  nesot  i  a  L  i  o  s  ;\ul\  discussions  v;ilh  tii.^  .liM^iu.-nv.  ;nt:  i.-.-pr' .  s.-ii- 
tatives  rew.'al  that  the  parti.-s  did  not  focus  spt' c  i  f  i  c  1 1  1  v  on  tfi*^  phra>^fs  in 
disputei,  and  if  there  is  n-'ither  historv  of  p.isc  practice  nor  pri.M"  aT'l-^itra- 
tion  awards,    then  turn  to  these  rules: 

(a)  Wi>rds   shall   bt.'   given  their  r^tn^nial   or  CiTiniii^Mi  iiieaniim,   ^'.g.,  "p^:-"" 
orclinarib,'    implies  pa\'ment    in  motney . 

(b)  Technical  words  commonly  us^:d    in  labor  agreements  are  L;iven  their 
normal   meaning .     Vords   such  as    "lavoff."   "strike,"   "s Mn i  t  m- i t v , "  all 
have  fairlv  v%'e  1 1  established  meanings   in  indusLi'ial  life. 

(e)     The  contract  will   be  read  in  its  entiretv  and  .-ach  sr-parate  part 
interprfaed   to  give  effect   to   its  general  purpose. 

(d)     Where  r  lie  re  is  a  conflict  between  general  and  specii'ic  language, 
the   specific  shall  govern.     Fi-^r  examp .  .■ .   a  general  claus^.-  on 
senioritv  may  provide  ;,:iat  generally,   seniority  slial  1  be  stiictly 
adhered  to  so   long  as  the  employee  has  the  ability  to  perform  the 
work.     However,    the  overtime  clause  may  provide  that   the  emploNeL- 
normally  performing  the  W(^rk  will  be  assigned  the  (overtime.     In  the 
event  a  dispute  arises  because  a  junior  employee   normally  perform- 
ing the  work  is  assigned  the  overtime,   the  overtime  provision  will 
govern  J   as  it  is  the  more  specific, 

Ce)     If  there  is  a  conflict  between  two  clauses,   the  intention  which 

appears  in  the  most  important  clause  shall  govern.     For  example,  the 
contract  may  contain  a  provision  stating  that  the  management  will 
continue  its  policy  of  providing  standard  break  periods,   and  also 
contain  the  usual  management  rights  clause,   spelling  out  tiiat 
management  shall  direct  the  work  force.     If  an  emergency  situation 
arises  and  the  supervisor  finds  it  necessary  to  keep  the  men  working 
through  the  usual  break,   the  management's  action  shall  be  sustained 
as  supported  by  the  more  important  clause,   the  management  rights 
c lause . 

In  summary,   unless  management  by  past  practice  (including  grievance  discussions  and 
settlements)   has  committed  itself  to  some  other  meaning,   there  is  a  good  chance  that 
the  true  intention  of  the  provision  will  be  i.pbeld  in  arbitration. 


THE  MAJOR  CLAUSES  !N  EVERY  CONTRACT 

The  ideas  contained  in  each  of  the  clauses  to  be  discussed  ar^^  expressed  differently 
in  many  agreements,   but  the  major  features  noted  are  the  ones  to  which  the  supervisor 
shall  be  alerted  in  the  contract(s)  he  is  to  administer.     There  are,  of  course. 


1  -.ion.     fi  „•  w-;r"   :  ■      cr  i  -  v.'  iv.  •  r- 
;e  ui  ide  r  -  t  in.:  i      s  re^i.h-r.i   in   i-' '  -  ■  r  ■  i  ^l: 
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Part  1. 


ri'ie  i.ircit  c  LiLjSe  v.iiich  appL:ars   in  niosL  ll^  i  1- •ci  i  v*j  Parnainine  ^\izy'.--'::\>  > 

SL. Lined  by  r-pr^iseMlat  iv  es  oi"   Liv:::   i  ntr.-.r  nat  i  ^Mia  1  .  hu-al,    vM-  b\^ih.  Ibt 

i:i.inag.^in._'iit  ::r;y   pr-.:f<jr   t.h..t    hi-t.!.   llvr    i  lU  uriia  t  i :  >  i  la  I   a-ici   Lbt^    local   sign   so  I'nal 
bt'tb  (nay  tu.i   ii.  iblt.   lor  <.:on  tract   \' i  l' I  .i  t  ion  ,     \\\\>:r*-   bocb   sifn    <.  ;Mi   i  li-,  l.onl 
wi  t  !R-lr.i'..'s   Tro'ii  .if  f  i  1  i  .-a  ion  witii   tiv   i  nt  erna  L  i  rMia  L  ,    thf  'ional  retains 

tbt^  baru/iininu  ri^lit.s  with  I  !it/  o;np].nv.  rh,.  .-ii^t-acy  .-nav  ,i  sincb' 

o;:il)loy..T  lU'  as  a  n^'^^'^ip   rv  j) re- .-.^ n t  a  t  i  v<j  of    s<^vorn  L  }:nvtjrnniunL  ,jLov.-rs. 
Pnv.' i  .si  (Ml  may  also  hv.  m.-ide  to  co\-c.r  the  situation  in  tlio  evt^nt   of   t  ho  n-oru.i- 
n i  ;:a L  i o n  o r"  an  a^o n cv  or  installation. 

Preaf[ibl(j  and  ParpoS'- 

Th(.=  pr-aiubl.'    is  a  ^^aieral   statement  of  tho  intent   and  piirposo  of  tlvj  partios 
in  making  the  agretiinenL,     Reference   is  made   to  the  mutual   intoresL  of  tho 
oiiip  1  ovf.'^.  s  and   tlie  mana^^Mnent   in  furthering  <'fficioncv  and  oronomv.  TbiO 
proambl..'  ciMitains  a  statemof-t  of  tht;  desire  and  duty  of   the  emplovr  and  the 
emp W^v^'f'S   to  can^porate  fullv   in  the  advancement  of  a  succtfssiul  op.^rativMi. 
Reference  is   froquontU   niado   t.o  •  oa  rrv  i  n^j  out   the  mandates  o\'  K>;ecutive  Order 
1  1^9  I    amended . 

Recognition  and  Scc^oe 

The  agency  states   its  acknov-'ledgement   tlmt   the   union   is  the  esclusiv(i  and  Sl^le 
ecUlpctivt:  bargaining  agent  fo:'  all  employees  in  the  prescribed  unit  as 
ccv.'cred  by  th(^  agreement,     Tlie  .union  must  establish   tliat   it   is  entitled  to 
such  recognition  by  obtaining  certification  after  an  election.     (The  t:xecuti\-e 
Order  contains  detailed  procedures   in  connection  with  filing  for  and  holding 
e  lec  t  ions,  .) 

Mariage  me  n  t .  Re  s po n  s  i  b  i  lit  i  f.ys 

A  statement  of  management  prerogative:    is  required  in  all  federal  contracts. 
The  clause  spells  out   the  management  actions  which  are  exclusive  functitnis  of 
nianagemt.:nt  ,     Some  view  it  as  not  advisable  to  list  management  rights,  since 
the  enumeration  of  certain  rights  might  be  construed   to  exclude  other  rights 
not  specifically  stated. 

The  clause  may  be  a  simple  reference  to  Section  12(b)  of  the  Order,  or  it  mav 
be  spe 1  led  out . 

Hours  of  Work 

This  provision  is  not  necessarily  intended  to  guarantee  any  number  of  hcnirs 
of  work  to  the  employees.     The  practice   is  to  define  the  work  day,  work  week, 
or  both,    in  order  to  prescribe  the  regularly  scheduled  hours  during  which  work 
is  to  be  performed,  as  required  by   lav;  and  as  a  basis  for  calculating  over- 
time.    What  is  meant  by  "day"  and   "week"   is  set  forth  in  detail, 

Sub-paragrciphs  of  this  provision  may  also  provide,  for  notice  of  changes  in  the 
hours  or  assignments  to  shifts  as  necessary,   lor  the  establishment  of  new 


r : '  -  J  s ,   v;- 1  r.  ii  -  up  Li      ,  etc, 

n ,     I .) e. r  t  i  iTv^  and   Pr >j turn  P ci v 

U''»"rt  i  :ivi  and  pr*jr:iib:;i  pav  rates  ar-   s^^l   hv  F»idtM-al    lav:  and  Ci'  M  Ser-.*ice 
Co;:i:in  s  si  on  re£:u  lat  i  ^  ^  n  ,     However,   nv-ortime  and  pr*^;iiiui!i  pa\'  L-nntraut  (^la!l^.•s 
iiiav   include  pro\'isions  that   the.Jse  pa\'i:ir:nt  s  cannot    hp.  made  nnlesF  overtl.'ne  r-r 
pr^-iiii  uni  W(^rk  is  sp»-e i  f  i  ca  1  b;  an t !ior i     :i  :-\    a     :-:p-.u"v' i  sor ,    I'nat  aue*-|uate  ni^tic 
must  b'-  i:i\'en,   that   emplovees  may  (or  iuay  not)   rt-fuse  o\'ertliae  or  preaii  in^ 
i-;i>rk,   and  tliat   it  he  d  i  s  t  r  i  butt-d   in  a  '^pt.'cifio  manufM", 


NOTE: 

Provisions  Covered  By  Law  or  Regulation 

SUBJECTS  SL'CH  AS  HOURS  OF  WORK,   OVERTIME  AND  PREMIUM  PAY, 
HOLIDAY  WORK  AND  HOLIDAY  PAY,   SENIORITY,   TRANSFERS  AND 
PROMOTIONS  ARE  SET  BY  FEUEH/.L  LAWS  AND/OK  REGULATIONS 
AGENCY  OR  CIVIL  SERVICE  COMMISSION,     THESE  COVER  SUCH 
MATTERS  AS  THE  HOURS  OF  WORK  PER  DAY  AND  WEEK,  OVERTIME 
P/.Y  KATE,  THE  NUMBER  AND  DAYS  OF  HOLIDAYS,  MERIT  PROMO- 
TION,  ETC. 

IN  VIEW  OF  THE  IMPLICATIONS  OF  SECTION  13  OF  THE  ORDER, 
UNDKR  WHICH  NEGOTIATED  GRIEVANCE  PROCEDURES  ARE  LIMITED 
TO  THE  INTERPRETATION  AND  APPLICATION  OF  CLAUSES  IN  THE 
NEGOTIATED  AGREEMENTS,   THERE  IS  THE  POSSIBILITY  THAT  IN- 
CLUDING THE  LANGUAGE  OF  THE  FEDERAL  LAWS  OR  REGULATIONS 
IN  THE  CONTRACT  MAY  MAKE  THESE  TOPICS  GRIEVABLE  UNDER  THE 
NEGOTIATED  GRIEVANCE  PROCEDURE.     WHETHER  IT  IS  JUDICIOUS 
OR  A  GOOD  MANAGEMENT  L/\BOR  RELATIONS  PRACTICE  TO  NEGOTI- 
ATE THE  LANGUA       ^F  LAWS  OR  REGULATIONS,   OR  CONTRACT 
CLAUSES  PARAPH!      .       THE  LAWS  AND  REGULATIONS,   AND  IN- 
CLUDE THEM  IN  COLLi:.^TIVE  AGREEMENTS  IS  A  iMA'.  .  ■  R  OF  INDI- 
VIDUAL MANAGEMENT  JUDGMENT  AND  POWER.     IF  SUCH  CLAUSES 
APPEAR  IN  THE  CONTRACT,    IT  IS  ADVISABLE  THAT  THEY  SPECI- 
FICALLY BE  EXCLUDED  FvOM  THE  PROVISIONS  OF  THE  GRIEVANCE 
PROCEDURE. 

HOWEVER,   MANAGEMENT  MUST  BEAR  IN  MIND  THAT  THE  IMPLEMEN- 
TATION OF  THESE  MATTERS  --  HOW  OVERTIME  IS  TO  BE  DISTRI- 
BUTED, WHEN  THE  NORMAL  WORK  DAY  BEGINS  AND  ENDS,  WHO 
SHOULD  RECEIVE  PREMIUM  PAY  AND  UNDER  WHAT  CIRCUMSTANCES, 
HOW  LEAVE  SHALL  BE  SCHEDULED         IS  NEGOTIABLE.  THESE 
CAN  BE  AND  ARE  INCLUDED  IN  AGREEMENTS  AND  COMPLAINTS 
CONCERNING  THEIR  INTERPRETATION  AND  APPLICATION  ARE  SUB- 
JECT TO  THE  NEGOTIATED  GRIEVANCE  PROCEDURE, 
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niiub^r  ftnd   ti:n^-s  of  holida^-s  a:iJ  h.-liJav  pavn,  iits  jir-^  :\l  -  ^  ^.  r 
Fed^/ral    lav;  and  Civ'il   Ser.'ic--  CL^;umi  .sFi  .^n  r.- l^h  I .  i  t  i  .    s  .    --r,:  nr--   :>  r 
r>-L-f_'8.sari  ly  inL^uded   in  liv-  iieLiotiated  anree.-ii-nt.     Hov.'rv-r  pr-.^-i  si, 
br:^  made  Cl>^vernin^   1  i  tni  tat  i  v^ns ,    if  a:v.\         ^c-i-.dulin^  li-Mid.v.-  '.-.-^rk 
the  procedures  for  rotatinu  reiiular         speci.'U   hv^lidav  v;oi-k  r.-):nr-. 
a;ra.Mm  'j.'iip  1  ovr-c  . 

S^jni  or  1  t  \-   -  -   PromuL  i  ons  -  -  Trans f^^'S 


lUt  i: 


1  n 


Tlifi  concept  of  st^nioritv         ro^ardinu  einp  loy..-"^  s  with  ur^ater 
s<.r\-ice  bv  preferential  LrL^atment         is   in-ol'.'fd   in  :nanv  aspect: 
agreement.     Senioritv   "ri.ehts"  are  oft^jn  consid-.-red  or  mivoI'/mJ 
det^'rmining  the  order  (.^f    lavoff  and  rehire,   promotions,    transf.-r.s  to  :ncn' 
desirable  duties,   choice  of  \Mcation  ti:no,   chance  of   sliifts  and  voriv 
hours,   overtinie  distribution,  etc, 

Th e  t v;o  ma jor  considerations  are: 

CI)  Determination  of  tli.j  unit  within  which  senioricv  sh<U  I  h-.- 
applicable  -  -  section,  department,  installation  or  entire 
agency;  and 

C2)     The  factors  or  criteria  othor  than  senioritv  v/hich  arc-  invob/^d 
in  promotions  and  transfers         skills,   training,  oducati(^n, 
fitness,    ability  and  other  qualifications.     Merit  and  fitnoss 
are  required  by  merit  system  principles 

Other  sensitive  matters  which  may  be  controlled  bv  seniority  provisions 
are  transfers  out  of  or  into  the  bargaining  unit/  merger  of  senioritv 
rosters  in  the  event  of  agency  consolidations,   preferential  (super) 
seniority  for  union  officials,  exclusion  from  seniority   "bun.ps"  of  handi- 
capped workers  and  veterans. 

Grievances  and  Arbi trat i ons 

All  agreements  negotiated  or  renewed  since  November  24,    1971,   must  include 

negotiated  grievance  procedure  for  consideration  of  grievances  over  the 
interpretation  and  application  of  the  agreement.  The  details  (.f  the  pro- 
cedure are  negotiable  and  not  subject  to  Civil  Service  Commission  regula- 
tions. 

The  negotiated  gri-vance  procedure  is  applicable  only  to  the  bargaining 
unit  it  covers.     It  is  the  exclusive  procedure  available  to  the  union, 
management  and  the  employees  in  the  unit  for  resolving  grievances  over 
the  interpretation  and  application  of  the  agreement.     Any  employee  or 
group  of  employees  in  the  unit  may  present  such  grievances  to  management 
and  have  them  adjusted  without  the  intervention  of  the  exclusive  union, 
but  the  adjustment  cannot  be  inconsistent  with  the  terms  of  the  agreement 
and  the  union  must  be  given  the  opportunity  to  be  present  at  the  adiust- 
ment. 

Negotiated  grievance  procedures  will  generally  consist  of  a  number  of 
successive  steps  or  stages,  with  time  limits  for  initiating  the  steps  and 
obtaining  a  response.     The  first  step  may  be  an  informal  step  to  enable 
the  parties  and  employee  to  adjust  the  grievance  quickly,  with  the  least 
possible   loss  of  time. 
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ift--r.  th-  st"P^  v;ill  ur-nt-rallv  f^Mlov  O^^t  i  t  a  I  la  t  i  ■  «n  '  s  or  ir-'nv'ri 
tfiM'-  '^1  ;u-L!-ini  zation  until  it  r-ach^s  the  higlit-st  auth^ritv  in  I'.v:. 
ak;-''nu;  •  . 

A  n'-U  'liated  D;ri.^vancG  procedure  inay  prf^vid'^  lor  arbitration  if  tlif 
uri'-.'anc-  '/annot         rosolvoJ  at   t'l*'   1».--^p1   -f  the  iiiizh^sl  autlu^ritv. 
Arbi  t  r  U  i  nn  ;nav   h.  •    i  n'.-ok.v:   nnly  bv  t        a^f-nc^-  iM-  tiv'  ';niv>n.      Arb  i    ra  t  i  on 
i<    ptTini  ssi  bl-j  <^nlv   i     ne^otiated  a*^  a  stop  of   tir.'  ne^otiatod  pr<  ^cr -IwV'' . 
It   rcKi  bo  utili:<i:d  ^mtIv   fur  t;r  i N-anc  o     processed   throut;h   tlv;^   n<^.L;ot  i  atr-d 
proo..;diire  .     Th^-  deci?^ii>n  is  final  and  binding,   -xcopt   thai     itiier  -nanae-'- 
ni^^nl  or   tlio   union  ma\'  fii»,j  exceptions   t(>  tho  a^;a^d  with   the  Fedc^-al  bab«M- 
Relations^  Council  unrier  regulations  prescrib(:d   ov  the  Council.  Tiie 
Council   Infants  a  petition  fm*  re^'iew  of  an  award  of  an  arbitrator  on 
p rounds  similar  to  tht.^se  applit^d  by  the  courts  in  ;-:ri^,*ate  seotL.r  laboj-- 
ma  n  a^  e  nv  -  u  t    I't:  i  a  t  i  t ^  n  s  . 

Grie^/ances  initiated  by  an  employee  or  group  of  employees   in  the  unit  on 
matters  i»tluM-  tlian  the   interpretation  or  application  of   the  n^'uo tiated 
agreement  mav  be  presented  under  any  procedure  available  for  such  purpose. 
Where   the  parties  cannot  themselves  resolve   the  ciuestion  of  which  proce- 
dure        negt^tiated  or  other         is  the  appropriate  procedure  for  the 
resolution  of  a  grievance,    the  issue  may  be  referred  for  de  terr:ii  nat  i  on  to 
the  Assistant  Secretary  of  Labor  for  Labor-Management  Relations. 

In  negi^ttating  the  grievance  procedure,  management  and  the  union  can 
include  the  matter  of  and  conditions  for  providing  time  off  to  the  griev- 
ant,  witnesses  and  the  union  representative  for  the  purpose  of  preparing 
rind  presenting  the  grievance.     In  the  agt.ncy  appeals  procedure,    time  off 
for  preparing  and  presenting  appeals  will  depend  on  what  rules  and 
regulati(^ns  are  promulgated  for  that  purpose. 

The  agencv  should  nc^t  disoipline  or  otherwise  discriminate  against  an 
emplovee  because  he  has  filed  a  complaint  or  given- te stimony  under  the 
Order,     To  do  so  mav  constitute  a  management  unfair  labor  practice. 

The  fact  that  a  contract  has  terminated  does  not  bar  access  to  the  griev- 
ance and  arbitration  procedure  for  the  purpose  of  processing  grievances 
arising  during  the  term  of  the  contract.     As  to  those  grievances  arising 
after  the  contract  termination  date,   and  before  a  new  contract  is  sipned, 
usual Iv  management  and  union  agree  that  the  terms  of  the  expired  contract 
will  govern  during  the  interim  period,  and  employee  grievances  will  be 
processed  even  though,   technically,   no  contract  is  in  effect.     Or,  the 
agreement  may  be  extended  until  a  new  agreement  is  concluded. 

Chapter  u  following  discusses  the  role  of  the  first   line  supen^     or  in 
handling  grievances  under  the  negotiated  grievance  procedure. 

10 .     Discipline  and  Discharge 

Management  must  control  the  activities  of  employees  during  working  hours 
in  order  to  assure  the  maintenance  of  order  and  production  in  the  work 
place.     Management  therefore  has  traditionally  retained  the  right  to  dis- 
cipline employees.     However,   because  of  past  experiences,   there  have 
developed  protective  mechanisms  to  assure  fairness  and  impartiality  in 
the  exercise  of  these  management  controls.     As  a  result,  employees  are 
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:  >  ■  ■  •  I  s    1  |j  i  1  : 


r  -I  i  s  t  ■  1 1  a  r  v,w.  ■  ■.  • ;  ■  1 


1  p  i  i  : ; 


;:irt  naLitj,:ic:]  I    -iuLi«Mib   in   this  ^r^'i  .W''  ;' r  i    \' -^i^  1-     u:v.i.>-   ihf  ii^^i 

;pp'.  lis. 


U  s u a  1  1  \"  a  14 !'( • . J  !;if  n  i  s  ;\  r <  ^  v; r  i  1 1    i  t:  n  c  i  r/ ,  ■■  r  a  i  i  »•  d  p*-.?  r  i  ■  ^ d  i      :  i       d  ;j  r  i  ri 
v;hich   th.j  v.'n'>l.-   aj:  rut'.:n'Mit    i      in  f^:-''.      S.i;;u' 1  i  ni' llv    ciMit  r;ic  t  .^p-cii'i- 
L-all\-  pr^t^'id.■^,   til,  it   a  C'Tlain  pr  '.a.-iiMi  v:ill    ha-'i'    i  d  i  f  ff,' r»Mit   t  < -rni  i  aa  l  i « >ii 
da  t. ..' .     TUl'.  dura  t  i  <jn  c  I  a  as*  ■   se  t  s  inrt  h  t  h*^  a.cvancr  i  '-i  ■  vci\\i  i  rc-iif  •  i  m  s  l  .  > 

\u-  cvvnpli'^d  v/ith         In.    p<ii-t'-/  .siv-kui^  iiuxi  i  f  i  ca^:  i  vm'j  or  1 1- rnii  aal  i  on  .  A^ro* 
nif^nts  iTiav  pri>\'ide   for  autnmatif   termination  ^ai  a  caa'tain  datf,    or  anli'jia- 
lic   r*  n»-'wal   for  a  spocifit.^d   j)<-a-iod    if  no.'tiier  pai't^-   roapiu/Sts  rlian^^-s.  In 
additicMT,    provisitm   is  oft<ai  ntad*'   tiiat  anitaKlnuait  s  ^la^■,    hv  inutUril  oi'n.^.nU, 
b(_'   nauo'Liatod  durinu   '"lio   t'M-ni  of  th^.'  a^reeiiuai^. 

12.     Otlier  Provisions 


■J'he  re  are  ,    in  add  i  t  i  on  to  the  t  ypo  .s  of  c  1  au  so  s  wb  i  cl  i  have  bee  n  vrv  i  d 
in  tb'.  s  c(-etion,   iiiany  t^tber  subject,^  dealt  v/i  tb   in   labor  c<aitracts,  some 
applicable  to  all   agencies,    some    r^^Iat^d  to  special  c  i  rc' uhis  t  a  [leo  s  in  a 
parti  v'ular  aeonev,     Tbor^   is  no  intention  to  su^^est   tbat  t^tlier  clause's 
do  iit>t  warrant   tbe  supervisor's  clof^e  attention.     Tbe  clauses  se  lee  tod 
fta-  ri-.'iew   in  this   secriun  are  tbt>se  wli  i  c  h  alfnost  alwa\'s  appear  in  one 
form  or  anc>tbei-  in   labor  agreements.     Otbcrs  are  of  no   less  impi^rta nee  tn 
tbe   super^  i.sor  in  bis   labor  relations  £uncti(,ai.      A  simple    listini;  of  sonif 
other  types  of  clauses  which  ma\'  be  containod   in  tbe  a^rL-iii-'nt  v.'ill 
demonstrate  the  wide  variety  of  possible  subjects  udiichi  may  be  dealt  v/itb 

Leave  of  Absence  (procedures,  standards) 

Technological  ChangL- 

Working  Conditions  and  Safe!_v 

Charitv  and  Other  Collections 

Identi i ication  Badges  (agency,  union) 

Phy si cal  Exami nations 

Conduct  of  Union  Af fail's 

Training  and  Apprenticeship 

Outside  Ac  tivi  ties 

Personne I  Records 

Availability  of  Agreement  to  Employees 
Death  in  Immediate  Familv,  etc. 
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CHAPTER  IV 
HANDLING  GRIEVANCES  AND  ARBITRATION 
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REDUCING  THE  NUMBER  OF  COMPLAINTS 

While  thi-re  is  nu  magiL-  tormula  i\>r  L  imi  nat  i  n,t;  i  .-.Muct.' s ,  th..  foLIcn-.-ing  .sul!<:.- s  t  i .  mis 
should  holp  tlie  fortdinan  reduce  the  number  of       i  -  ■\'anct^s . 

1.  Be  aI..rL   to   tht^  us'ial  eausi's  nf        i  rv.anct:  .     Do  not  kncn-.'in-lv  v'ic>]at»-  iho 
eoptract.     Feu-  exampb',   d  i  st  r  i  but  um  o\rrciin-  unccjuallv   in  vulati-^n  of  a 
eonlracL  pr.^-ision  to  the  L-ontrarv   is  an  open  invitation  to  a  c  r  i  .--anee . 

2.  Kcop  tho  workers   informed  r-i^ardini;  tii--  (jualitv  of   th^■ir  v. irk  p- rf.  a-iiiane»^ . 
^.     Correct  minor  irritations  promptly. 

^.     Encoura^-^  constructive  sugg  est  i  (mis  . 
5  ,     Keep  promi  se  s . 

'T.     Assign  v;ork  inipartiallv  to  emplovoes  vith  ^^p^al   skill  and  ahilitv. 
/.     Give   reasons  for  your  orders  unless  thev  are  ri  iL^us. 

Be  consistent  unless  there   is  an  obvious   reason  for  chango . 
^.     Explain  chanqe. 

Act  as  soon  as  possible  on  requests-. 
Avoid  showing  favoritism. 

If  corrective  action  has  to  be  taken  do  not  make  a  prblic  display  < ehe 
disciplinary  talk  or  action. 


10 
U 
12 


In  short,  use  common  sense  and,  until 
proven  wrong.,  assume  that  fair  treatment 
will  pay  off  in  coopei'at  ion . 
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FIRST  DlSCUSSlOr?  -  GET  THE  STORY 


■•'.a:;-;  "^rip♦-S"  ar'r  r.ot  strictly  *'zri •:&:->  c^- s  "  ■"e--a'jsti  the\-  relatt.-         =  '.-.^  :ip  I i -t  :  a'^^^-.r. 
.so,:ie  situation  not  covered  bv  the  contract  and  tp.e  i-ie^.^t  i  ated  cr  ievatv~:t^-  Dr.^ctrdure. 
VJhile  it  i.s  quite  true  that  in  such  a  case  the  grievance  should  fail,  nevertheless,  th-i 
,,...r;7r  ..f   .t-v-'^i!-:  iv-:iri         th^  su:;vct,      1:'  a  "  U-^a  1  i  s  t  i    "   u:it::•^•  is 


•Li.---,^   aii'i  h;ird   f^-^rHn^s  v;  i  1  1    :  -         .^u  rau-d  and  :nanv  -laltt^rs  v-ii.'ii  ar--  pr^^:'"r,-. 

t  h-    L:r  i  •-■•■'iM..-*'         '.  i  :)•■  rv  .        :  ^vhir'i  -iuhl   n-^t    ^th^rvis-    "la-;-    :aen  uri.\'-J.   \:  \  \  I 
u.S'  ci  a^   pr-: .^.u i>.'  v;t -ap.^i i- . 

hr-bii  -  M-  v.\.rk.r  .^r-   sL.v;-.r.;  •■-■ilh.nil   I'ullv   h-  ^v  \        Lii-   I'.v-p  1      ru  . 

Lir.t.-n  .in:i   -^t^t   tht^  unio:,'^   >torv.      Utt    tiio  n^nph>vrv'  ^^r   >,t-v:arci  tal>;  vith.Mjt  iia.-n-ip- 
ti^n         tli.-n  a^r.  qu, '  :^  t  i  ■  ■  n  ^  .      li    L;^-     supr' i-' i     T   A^^e<\^'l  u-.hihit   uik^ujIi   i  iit^-i-^':^t  to 
d-'lin-  t:he  pr.\hlt':ii  ♦r>:ar;ly,   ht-   is  opt,-n  t..  tht.^  ciiart;^  of  pre  -  j  uci^  i  ni:  th-'  ::iattr^r.  S.>;:i^--- 
ti:n"S  iiearini;  ihv  ci'iuplaint  cujt    is  all  t'naL   is  desired.     Do  not  nir-js-  to  listen. 

Make  cL^rtain  tiiat  you  tuliv  understand  thi-  grievance.     Ask  questions  car^-tully  u'itiiout 
bocoining  argumentat  ivit .     The  argument  comes  later  after  the  facts  hav-  boen  clT.^^kod. 
the  cuntnict  reviewed,   pa-t  practices  and  past  gritn-ances  analv^^ed.     X^w  vour  rosponsi- 
biUty  is  to  hear  and  und      ^tand  tlie  cc^nplaint.     "Don't  promise  anything  at   this  tinir- 
other  than  a  careful   invt  Ration. 


DON'T  GUESS  -  INVESTIGATE 


If   the  supervisor  ii  absolutely  certain  of  the  proper  answer  and  feels  that  a  quick 
factual  response  will  resolvo  the  matter,   then  of  course  an  immediate  reply  is  called 
for.     However,   if  the  supervisor  is  (a)   not  sure  of  the  facts,   (b)   not  sure  of  the 
pertinent  contract   interpretation  or  management  policy,   or  (c)  doubtful  that  the 
atmosphere  is  right  for  resolution        then  a  delay  mav  be  necessarv. 


A  hastv  decision  under  an\ 


)f  these  three  conditions  oan  be  disasterous. 

In  analysing  a  grievance,    the  kev  v;ord  is  investigate. 
Assuming  tlip  complaint   is  a  grievance  under  the  agree- 
ment,  review  the  time   limits  of   the  grievance  procedure. 
Has  the  grievance  been  filed  within  the  required  time? 
(Also  keep  in  mind   the   time  for  the  answer.) 

Weigh  all  the  facts  and  review  any  relevant  records,  sucl 
as  those  covering  payroll,   attendance,   oVGrtlme,  sick 
leave,   safety,  etc.     Reviev  personnel  jac^.'ts  of  the 
emp loyees  involved , 

Obtain  information  regarding  previ ous  se t t lemen t s  of 
similar  grievances  and  previous  contract  interpretations 
The  labor  relations  officer    'an  assist  in  this  phase  of 
your  inquiry.     It   is  in  the    matter  of  determining  what 
has  gone  on  before  that  the  danger  of  establishing  unfavorable   "past  practices"  will 
be  most  urgently  demonstrated.     A  past  practice  which  adds  to,   subtracts  from  or 
modifies  the  contract  to  the  disadvantage  of  mn    ■.gement  is  one  of  the  most  disturbing 
and  difficult  situations  to  overcome  in  the  •      ^re  field  of  labor  management  relations 
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si;nilrir  ' '-ccur  r'i.nre   i  :r,-^  >  [•.'•j "::or-j    -,eri;>-js  coristj^-iuti ,s  . 


PREPARING  THE  ANSWER  -  YOUR  DECISION 

I «     i;e  t  fr^  r  (P.  i  n     a  s  n  i  i:  t  i  o  n  af  r  ^J  r  anal  v  m  i  n  iz  all  ^  ^  f  t  ■  i  -   T  .u- 1  ^  J  ^  ■ "  -  I  ■  >  p-  • . :   i  ■  i  ■■:  •  ^  'j  r 

i  nvo  s  t:  i  ii. it  i  on  .     Discuss  answt-r  vith  o  tilers         \Mur  s  upv      i  st  ^ !' ,    t  M^-  l.-ih,-r- 

re  lat  i.MTS   r^-present  al  i  wj  y  ,    ( -  ^  'i.-  r  superv-  i  s^r  s  .      C  ■ :  -  su  1  L  a  t  i  .  mi   is  a   s  i  u:: 
cauti.vi,    not   of    i  nJ»:C  i  s  i  on  .      /\  supervisor  v'lo  l^r^^   cart-fullv  assf:ibloJ  tno 
facts,    researclieci   {.he  contrac't,    and  r-acli'/^l  an   i  nd.^pundonL    ju^lmn-nl  v.'i  1  1  M.-t 
be  criticized   for  reviewing   the  niatter  wit!i  otiiers. 

2.  Frame  ymjr  answer  c-arefuUy.     Policv  differs  ct>ncernin^   the  most   'effect  i*-^- 
answer.     Some  prefer   T^rievanc^:;  denied.     No  contract  violation".  Others 
prefer  a  more  co[r.plete  discussion  ii^  the  answer.     To  insure  gev;eral  consist- 
ency throughout  your  agency,   be  sure  to  check  vtuir  response  with   the  Labor 
Relations  Officer. 

3.  If  the  grievance  is  to  be  settled  or  granted,^  do  it  promptly.     If   the  decision 
is  that     'e  grievance  has  merit,  do  not  detract    from  tlje  satisfactory  resolu- 
tion by  a  begrudging  delay.     Achieve  some  benefits  from  granting  the  grievance. 

4.  Make  a  written  record.     No  matter  whether  th     prievan«.e  is  denied,  granted  or 
settled  by  compromise,   prepare  a  complete  statement  of  all  that  occurred 

the  grievance,   the  facts,    the  investigation,   the  interpretation,    the  decision. 
If  the  grievance  is  denied  the   statement  of  facts  will  be  useful  on  appeal. 
If  the  grievance  is  granted  in  whole  or  in  part,   it  constitutes  precedent  or 
past  practice  which  will  become  important   in  the  future.     Finally,   no  effec- 
tive  labor  relations  program  can  depend  i'oon  memory  and  word  (^f  mouth.  The 
passage  of  time  distorts  the  reco  1  lect  i  o'l  of  what  occurred. 

If  there  is  a  doubt,  give  the  benefit  of  the  doubt  to  management.     This  statement 
should  not   surprise  you.     Ask  any  union  steward  and  his  answer  will   be         "The  benefit 
of  doubt  to  the  grievant  (or  the  union),"     The  purpose  of  the  negotiated  grievance  and 
arbitration  procedure  Is  the  resolution  of  doubtful  issues.     Kowever,    in  his  area  of 
responsibility  in  grievance  handling,   the  supervisor  does  not  sit  as  arbitrator.  He 
resolves  th^^se  cases  in  which  the  grievant  is  clearly  entitled  to  sa:  i  sf  ac  t  i  on ,  and 
since  a  contract  interpretation  will  affect  the  entire  operation,  denies  those 
grievances  in  which  t  he.- manageme  n  t    is  either  right  or  the  decision  is  borderline  or 
doubtful . 

One  contract  covers  the  installation  or  agency.     It  is  not  the  supervisor' o  role  in 
grievance  administration  to  issue  interpretations  of  the  contract  which  he  intends  to 
be  applicable  solely  to  his  department.     He  must  realize  that  he  is  an  integral  part 
of  management's  team.     When  in  doubt  about  cont^^act   interpretation,   check  with  the 
Labor  Relations  Officer. 
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ARBITRATION 


WHAT  IT  IS  AND  HOW  IT  WORKS 

Arbitral!    li         :i  T^.^Il-I■■^al   p  r>  ^cc'-d  i  nu   in  i::'p;-rtiil   I  ii  i  rci  -  p^r  r       ,  iiS!i:IIv 

.■iv.h^'ri   :•■  piTli'-^   1  •    i  :1  i  r^pu  •  ■ ,    -i^^arh   :  ^iJ-iS  ,\r,d   r^TiJ^-rr^    i   final   .Uui  :-indirm 

a'-.Mrci. 

T'u-  ..-n-l'i  1 1"  i' ■ '  r   is  a      h1  i /it  i  >  r  ,      A  [lifdiatt^r  .ilt":npt-^   t!'   f  i  :id  a   Si^lutiiv)   sa  l  i  s  I  ac  Li  >r  v 

t.i  botli  p^artJ.'S,      riiv  ar!>iLvati>r   r'M^ders  a  docisi^n  wiiiidi  Miav   ^^^^  un.sat.  i  >f  a^- rt^r\-   ti^  rn^' 
■  • !-         ?)   >       Ml.  ■   p  i  rt  i '  ■  s  , 

".r  !M  I  ratiM's  ai't-     ^  ■  pt^.      J   Lv^  ^rxiiilnL   strict    i  mpart  i  a  1  i  t  v  and   tr^  p^ssos   t i^asic 
kiun-;  l«'der         «'nai;l''   tiv.-iii         h^'roi:it,    ^idf^fjuat      y    infiM-iTifd      M^CM't-.  i  nu   th'^   partii-Milar  f.icl  - 
a  disptit*-^.      Ar  h  i  I  ra :  i  <  mi  av.'ard-^   should  consistent  \-:iih   tho    labor  au}>^o;ih-- nt  . 

rh«'  1  i  rsL   str-p   in  the   arbitration  priH'(^durp   is  the  selo-ction  o{  an  arbitrator  (  sc^mf 
times  called    "n-  utrril,"    "t  li  i  rd -par  t  v  "  lU"   "umpire").      Some    labor  contraoLS  name^  a 
"p^  rmanont  "  arb-it  rat  or  v/ho  bit^ars  and  decides  all  disputes  arising  during   the   term  of 
th^-  aL;rcf3[iienL .     A  Lew  allov/  a  gtn'trnment  agency  to  name  an  arbitrator.     H^^wever  ^  the 
majority  of  contracts  provide  that  the  parties  wili   select  an  arbitrator  fro;ii  a  list 
(a  "panel")   suppli^'d   hv  either  a  government  agency  or  by  t!ie  American  Arbitration 
Association,     Arbitrators  I'iave  v'aried  backj^roimds ,     Some  are  colh  u-'  professors,  others 
liav'f^  been  assc»ciated  x^ji  th  ^cwernment  agencien,   manv   are  tittornevs, 

N(;:Xtj   tile  particular  issuv^.  (or  Lssues)   to  be  decided  b\'  tlie  arbitrator  is  supplied  to 
him  in  the  form  of  a   "submission"  (or   "stipulation  to  arbitrate"),       document  wh^ch 
briefly  states  the  su"    "ct  matter  of  the.  dispute.     If  the  parties  cannot  agree  on  the 
exact  wording  of   the  issue >   they  may  separately  phrase  the  cjuestion  as  they  respec- 
tively see  it,   and  both  statements  will  be  given  to  the  arbitrator.     Since  the 
arbitrator's  decision  may  be  final  and  bindings   the  management  representative  must  be 
extremely  careful  to  clearly  define  the  matters  which  the  arbitrator  is  to  consider 
and  decide.     The  ar':  i  t  rator '  s  authority  should  be  spelled  out  in  the  labor  contract  or 
in  the  submission.     GenerallVj  arbitration  provisions  prohibit  the  arbitrator  from 
rendering  an  award  which  changes  or  modifies  tlie  terms  of  the   labor  contract  as  it  is 
his  function  to  decide  if  the  agreement  has  been  violated  but  it  is  not  his  function 
to  re-write  the  agreement. 

As  the  final  preliminary  c^tep,   the  date,   time   ~.  '  place  are  agreed  upon  between  the 
parties  and  the  arbitrator.     Occasionally  the  parties  may  supply  the  arbitrator  with  a 
copy  of  the   labor  agreement,   and  with  copies  of  :".he  gri'^'ance,   the  answe-r  and  any 
appeal  step  correspondence.     Usually,  however,    *.'"'g  first  presentation  of  this  material 
is  reser'^ed  for  the  hearing. 

Nearly  all  arbitration  liearings  are  c.Mdticted  far  more  informally  than  proceedings  in 
the  courts.     For  example,  most  arhitratiorj  cases  are  presented  vn  thout  witnesses  being 
administered  an  oath  to  tell   the  t.  all  ("sworn")  and  without  a  s  tenof/^.  aph  i  c  record  of 
the  testimony.     The  rules  of  evidence  which  are  observed  in  the  courts,   and  which 
govern  all  aspects  of  a  trial,  are  only  sligl.tly  utilized   in  arbitration.     The  extent 
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upon  .il   rii.-  elos;^  t^f   tiv^  'i-  .ritii;,    1:    tii.-   ariutrriL^r  -r  ti.-.  p.^rri^^s   ^. .  J.-sir- 
th^«  p:irLi..^,  submit  vriit^M)  .....nari.^.   (-bri.^:^'M    fn^LM.T  ..rtzL^in^    .ud   .upp^rt  i  pu  th^.ir 
r-sp.'rliv«-  c-nnt.MU  i  .WIS,      S]  n-^   nrdinarilv  tlitT^-    is  ih>  s  I  rMir.e:i~ai^!i  i  r.^.^rcl, 
s..r--,'   t>-  iii^hlitjhl    imp..i-i,i:u    prr^.-d-MU^   in  tii,.   form  of  oIIkt  o*.,^.  s  wl^ic'i  hnv'-  '-.'-1 
w^M^ideJ   ,tnd  v.-hic-h    :,-ar  on   1.,,     issu,^,    or  t:,rLs  vhioii  niiuhL   .imp !  i        l;^     ^of.  -inoh'iM- 
.-u-::i  Lr  a  :i-  ;:i.iko:^  .^K   t  ^M '   OAS.     is  h^'ard. 


S(.niotin.^^  at-t-r  th^^  hoarintis  ha'--  bt^^n  .vncludod   -vud  hri-fs  ,ittod,    L  !w  arhit,rat.-r 

^""^^'^             ^^"^"^        ''M^v         'lis  .i-ar:!,   -.uailv   supp  1  ^  in- ntod  W  vrittr^i  opinion  out- 

lininu  (US   rr^asons   i  or  holding;           orv-   ^id^^  or  iho  otl^.r.     .-■  is  '  .-.-u  pro'-^^usl- 

noi.d,    tlio  award   is   final   and   hinoinc:,  vhon  so  statod    i  n '  t  Iv  .^^-uont' 


ERLC 


BE  AN  EFFECTIVE  MANAGEMENT  WITNESS 

The  questioning  of  v.dUvss>^.    m  arbitration  h,.ariniis    is  usuallv  oondurt.^d   i       .  l.-s. 
Lormal  riiannor  than  in  court.  rtho  less .    the   supc^rvisor  cillod  ,-is  a^i  -i^mm     •  vdtn.'ss 

.should  not   a-ssumo   Lliai   his  tnsti,TUMiv   is  lo         r.'uardod  as  of    h^ssor  oonsequ-n^  llian 
if  !o_-  woro   t^'Sti^lvini;   in  a   lav;  suit.     A  caS(^  can  bo  won  or  lost   bv  tho  supor^  i  . 
tostimony.     The   importanoo   to  ,nanat;oi.ient  of  favorable   result.;  mu^^t   not  bo  undor-fsL."- 
mated. 

The   supervisor  will        cnLl^d  upon  to  testifv   either  to  facts  which  ho  can  relate  to 
his  own  knowledge,  or  to  provide  a  technical  opinion  concerning  the  op.^ration.     P;  or 
to  the  hearing  the  manageim.nt  representative  responsible  for  the  pref^^aration  and  pre- 
sentation of  the  case  wiU  nv^^t  with  the  supervisor  and  rev  .ev  his  testimonv.  Ther- 
is,   of  course,    nc^tbin^  improper  aborat   sucli  a  discussion.     In  fact,   the  mana^e-mMi t 
representative  would  b^  derelict   in  !ii  s  dutv  if  ho  did  not  adequatelv  proparo  ins  wtt- 
nesses.     The  supervisor  will   be  ^iven  i^uidanco  at   thi:i  timo  with  respect   to  the  matters 
upon  which  he  IS  to  be  examined,  and  will  also  be  prepared  for  questions  wliich  the 
opposiUon  might  pose  on  c  ro  ss-exanii  not  i  (Mi  .     Since  the  management  hearing  reprosenta- 
tive  is  primarilv  responsible  for  making  the  best  possible  pr^^sentat  i  on,   his  advice  and 
direction  should  be  followc^d.     A  we  1 1    thought  out  presentation  involves  the  strategic 
use  of  each,  document  and  of  each  piece  of  te.timonv.     The  most  effective  management 
.'itness  contributes  In  the  overfall  development  of  the  management  position  by  f  low- 
the  suggoNlions  of  management  L-cna^.s.^l  concerning  the  relative  value  of  tho  testi- 
noMV  which  tlie  witno.s   is  prcq.ared   to  give.     The    following  nro  suggestions  which  Ivv^- 


abl  1  i  t. ■/  of   a       r  son  ,    ^  -  r  .in\    >^  _   •  r         I « '  r   r-'f]  j  i  r  i  :v    : ^  i  -   i ■■  r  -  .  ■ ; ;  1 1 

uol   al^-  ;:ipt.  ju.'^s.      Ttu'   sa:ii"   nil-     is  I  ru'/    if  ;!-;-. 

o\    a  cju-j  si  iuii , 

b,     Tlv    suptTvi  .S'-)r-v;it.nf  .-^  v;ill         bael*  v/v.rkinLi  wiih  i       •.-.up  1 •  > 
directiiui  wht-n  the  hti.ring  is  coik- 1  udud ,     (Jon  s^'qutMU  iy ,   Hv  \mst 
impressi(.)n  of  bu  i       :.iir  and  abuv^'-bo.ird  e^en  lh.M.i)ih  In-  "--stiin 
to  df.^ftjat   the  union's  complaint: , 

In  manv  cases,    the  supervisor's  account  of  an  .•vuni    is  tb-v  \  .nan 
action  and   its  entire  theory-  of  the  caSf>,     in  ?;u:iiin  irv ,    t  Ur- r*  - 1 '^rt^  - 
that   the  suptjrvisor  should  be  extremely  accurate'  in  recording  the 
wh  i  c h  ma na^j.  ? me  n t  w  ill  t  ak.  >  a..;  t  i    n . 
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CHAPTER  V 


STRIKES,  OTHER  JOB  ACTIONS  AND 
THE  SUPERVISOR 


ii^^r.  -.•■licii   "assis::^  or  part  i  c  i  nc^- :-s   i s:r;>^•  ai:ai::^t  -■  i-!-..  n:         -  •:• 

part  i i  pat f    .  m    .  ..  '•;  a  strik-  .  " 

Sf-ct_]  19(b)(--)  on  Unfair  Labor  Practices  states  iV,r\-  a  labor  or^uani zat i on  siial  1.  noi 
•vail   -r  .-i.-ar'-    in  a  sti-ik^:,   Wi^rk   stopp^i^:,  ,    ..v  sl-v.-.--.        ,,)i-k,.:    an  in  a  ] 

nanaet  :ii'MVc   Ji-^pute;    CL^idone  any   such  aL-tivit\    by   lailin.-   ^      lak.'   af  f  i  r-ia  ^  i        .i-ti^n   t  ,^ 

pr-'\*v'nt  lu*  sLc>p  it," 

Hi--        r,   b'^int;  rt^alistir,         ;nubt   f.xp.^ct   tfial    job  art  ion-  will  occur,     Thesf^  mav  rani:« 
in:.-,  demonstrations  tbrough  wnrk  stuppai^es  either  L ;.    tn-j  ijnion  t>r  bv  othor  ^r^ups  of 
.Mnpioyees.     Almost  certainly,    the  first   line   supervisor  will  boar  iW,   [■•runt     {  tiie 
respunsibili  tv  for  maintairUng  agf-ncv  services  during  tb.ese  disruptions  of  norniai 
routine. 

It  might  be  Voneficial  to  review  the  tvpes  of   job  actions  and  consider  a^'encv  strik.,- 
plans. 

TYPES  OF  LABOR  UNIJN  AND  MILITANT  GROUP  ACTION 
DEMONSTRATIONS 

o  Picketing  on  own  time  on  government  propter ty 

o  Picketing  on  own  time  on  :>ublic  propertv 

o  Protest  parades  or  marches 

o  Protest  conipaifn  through  public  media 

LIMITED  STRIKES 

o    Mass  resignation 

o     Picketing  on  governmsnt  time 

o    Mass  sick-call,    "blue  flu,"  "red  crud" 

^Section  7311  of  Title  V,   U.S.  Codes  (enacted  as  PL  333,  Laws  of  1955)  as  modi- 
fied by  Blount  v  National  Association  of  Letter  Carriers,   305F  Supplement  546 
(D,  D,  C.   1969) J   not  appealed  by  the  Government, 
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STRIKES 


Sit  ^tri,;.--    -     I   i^Lrir;-    jjririL  whi.:;  v;.'r-.-ri   it.^y  t  :>j  -..-r:-  pli'/- 

NON-UNION  GROUP  ACTION 

■.^     Kaiplu'.-....  eroup  action  -   a  faction  within  a   L'^bcr  oreari/.ati    n  or  a^^  i>c-  us-'b 
.rriko-lik.-  action  to  attempt   to  aecomplish  eoals  that:      (U   are  nor;nallv 
considered  bevond  thf   -'^^pe  of  cnllectivt-  bar^ainini:  <^..iz..    \>-tU-r  ho'j>in-  an^ 
•  Hlacatio^n.  da'"  carr  cenKT-S  or.   (2)    fall  v;ithin  the  scopt-   of  bar^aminc  oL   t  h. 
.jxclusP-e   ba  .^ai  ni  nu  agent,    o  .  i: .  ,  working  conditions,   .-Tip  1  ovi>  oit  opporluniU--- 
f..r  ininoril\-  crc^ups,   promotion  opportunities  for  minoritv  groups,  .-tc. 

o     Comniunitv  group  actii>n   -    a  group  outside   the    labor  organi.Mtion  or  ..ic  .r.-' 
uti limine  demonstrations   to  bring  about   pressuis  to  achieve  coals  ti^at  could 
^.Mlher  be  v;iihin  or  cajlsjd-   the   scope  of   bargaining  o:   uniori  and  :iM-acc'iu-nt 

o  ..  aned  ouiplovee  ^roup  and  coniniu..:tv  group  action 


JOB  ACTION  PLANS 

Each  agency  has,  or  should  have,  developed  plans  to  prevent  job  actions  from  occurring, 
or  to  manage  the  emergency  situations  r-sulting  from  job  actions  if  they  dc^  occur. 

L.     Strike  prevention  plans,  "..^Ilowing  are  some  of  the  elements  of  a 

strike  prevention  plan; 

o     Maintenance  of  eciuitabh'  conditions  of  employment  for  all  employees 

o  Recognition  of  the  exclusive  bargaining  agent  to  organize,  confer,  and  bargain 
with'respect  to  personnel  policies  and  practices  and  matters  affecting  working 
condi  tions 

o    Bargaining  in  good  faith 

o     Adherence  to  the  terms  of  the  negotiated  agreement 
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'"t  i  1  i  :'.nt  i  I  Tj  o:.    1 1^•    cu  1  I 1- 1  i  \'('  baruainiim  pi^^c*'S>>  as  a  s\'.st"ii  t*-  rosi'l--,^ 

i'r^"-isi.-n  f'M-  r.-.l^^c/.yit     ^ii  n  ■  hi  n^- r\-  l.^r  .iu  ju  ^  L  i  ol:  l:  f  i        m<.- •  s  .   v;!  >  •  f  li"  r   i  ;>i  i  ■  ■  i  ■  1  u,i  1 
'^r  CM  1  Ic-c  t  i  vr- ^    iiiwhii'li   iM^th  .MTip  lovff^s  nnrj  ;iianaL;- hp  n  t   ha--"^  -.^  •  i.f  i  1'^ 

Tail-    i       ni  St  ?-at  i  on  :in>l  -nf  ni-f'-cu'ii  t  s  r.  ,i  M  i  slv  •  J   r'ul^'S.    Iav;>.    ■.lu.l       ^  li  1  at  i  .mi - 

I)     Prevision  1  (.'r  disrlcsufu   I.a-  i!idnau'v;ne  n  i    .f   t;w'   it^rii;.-..    ^i^rii  i  I  i  ■  vis  an! 

Mblii»atiun.s  i"if   <.;,:ip  h  >yiuG  n  t    in   thu   public  StTv-ict^ 

Up.jn    liiv.'S   (M-   L-c)inniuni  >-aL  i  im  liolWft/n  nianant.  Mionl  ,    its  MinpIo\a'c^  ani  t!i-.i- 
ivpr<-.s»>ii t at  i'. 

o     Op«.-ii  oi:  (.•tMUiiiun  i  L-at  i  on  ainc^ng  all   iiu.'mbers  of  thi^  "  n)anai;ein'.' n  t  t^'ani" 

o     Hstab  1  i  shiiKMit  of  ».;f  f  tjc i  t \-e.  prucedures  Lnr  ri.'Sol\'inu  iinpassi-s 

o     Dlivo  lopiriMHl   of  mana^Liment  personnel  skilled   in   labor  rolat:i(>ns  tf^hn  i  cjues 

o     Deve  U^piiU-aU'   ol   a  strlkt;  cunt  i  n.qe nL•^■  plan 

^>     Strike  continMencv  plans.     Duspitc  all  the  pc^  si  Live   steps  iiiana^enH'nt  mav 
take,   tlie  possibility  exists  that   strikes  or  other  militant  ^rcuip  actions 
inay  occur.     Because  of  this  possibility  supervisors  must   bp  prepared  for 
thc   f  o  1 1  ov;i  n^: 

o  meet   such  comiuitments  £.s; 

providing  u iii  n Lt.' r rup t od  servic  to  the  public. 

Assuring  availability  of  supplies  and  materials. 

Conti.nuinM   jebs  performed  by  contractc^^s . 

Kstablishing  ultimate   limits  to  which  the  agency  can  go,   using  its  own 
resources  to  assure  cc^ntinual  service. 

o     To  maintain  security  (plant,    personnel,  equipment) 

o     To  meet  maintenance  requirements 

o     To  assure  that  the  rights  of  employees  who  work  during  the  strike  are  main- 
tained 

o     To  maintain  effective  communication  throughout  the  organization 
o     To  assure  that  appropriate   legal  action  can  be  taken 

o     To  maintain  public  protection  and  safety.     Protection  of  managers,  working 
employees  and  agency  property 

o     To  establish  critical  needs  and  their  priorities 


2'^ 
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THE  SUPERVISOR'S  ROLE  DURING  A  STRIKE 


in 


til'.-  •■■•Til         ri  sLrik-j.    ih-  ^wpr  v  i  <^:r  vill  l-.tj 


T:i*-  saptiT'."  i  .-io  r  luubt  hi-  c^-rtain  his  liivj^  of  conimun  i  c^it:  i  o  n .  iit^  s :  U'l.  1  .i  kn-.'v;  v.-'i-  :•■ 
L  •  tall  irv  inbtruction  anc  i  !U\.>  nnat:  i  on  during  the  strike.  H^j  vill  rt-c^  ue  m  v  J.  ti' 
c  •ntinu«'Uhly  supply  £c?cl=>  and  i^e  siiould  t r^Jine  1  v  '".ir'-ful.  tir.iL   r!)-.:v  are  ac^: la-ar l-i  . 

K'-'curds  iiiast  h*^  fnaintain-jd  of  all   Incidents  .itid  discussions  '.v'hlc'i  v'ccur  Jurino   t  iirj 
s  L  r  i  ktj . 

Sapt-rv  i  sors  will         call'^d  upon  to  wi.ir-;   lorm  hours,   expt-nd  t;rtiaL  energv  rind  -■x.hibit 
uncjualifit'd   lovalty,     Manag^.^in^int  must:  b<.-^  ctun'idv-nt   that  tlv.:   supt.- r*.' i  ,s<  r ar-  o:-..:riinL: 
'J very  ♦r^rfort  tn  assist  managemtint   i  n  a  t  imti  of  crl s  1  s . 


During  the   iminedif^te  post- strike^  period   the  super\'isor,   as   in  other   lal">or  rulati'ai^, 
activities,   once  -"igain  i in  the   "key"  position.     If  hannonv  and  cot)peiation  art^   t:i  !^.- 
re-established  (juicklv,    it   is  the  supervisor  who  v/i  I  I  bear  th(?  h\irden  of  sucii  an 
accomp 1 ishmen t . 

The   job  of  meeting  the  rf-^turnint;  workers   is  up  to  him.     Management's  attitude  is 
reflected   in  his  attitude.     The   supervisor  who  handles  this  assignment  woW  gains  tlie 
respect  and  confid<^nce  of  the  top  management,    the  ti'mployees  and  tho  union  officials. 
Effort   is  directed  to  making  the  work  areas  "normal"   as  soon  as  possible.     To  this 
end,    the  following  suggestions  are  offered  fc^r  the  guidance  of   those   resp(Misible  for 
supplying  the    leadership  tn  make  norma  lev  possible         the  supervisors. 

1.  Greet  each  returning  enipIo\*ee  by  stating:      "Good   to  see  you  back,"  or  "CU.ad 
to  have  you  back. " 

2.  Do  not  rehash  the  striKe  history.     Do  not  discuss  who  was  al  fault,  or 
suggest  the  strike  was  stupid  or  uncalled  for. 

"3.     Stay   in  the  work  area.     Be  in  evidence  all  day   long  of  fr- ring  words  of  encour- 
agement and  assistance.     Keep  a  close  watch  on  the  progress  of  the  work. 

4.  Do  not  display  any  attitude  of  partiality  by  talking  at   length  with  nc>n- 
strikers  or  those  known  not  to  have  favored  the  strike.     Do  not   indicate  any 
special  attention  toward  either  the  striker  or  non-striker. 

5.  Have  the  work  program  planned,  with  exact  assignments  for  each  worker.  Make 
certain  there  is  no  delay  in  getting  the  job  done,  Keeping  the  v;orkers  busy 
wi 1 1  he Ip  estab li  sh  the  right  atmosphe  re . 

6.  Be  lenient  of  criticism  the  first .day  or  two.     Friendliness  at  this  time  will 
be  appreciated. 

7.  Be  alert   to  possible  conflicts.     Unfriendly  wisecracks  and  remarks  between 
strikers  and  non-strikers  should  be  stopped.     Keep  the  area  humming,  don't 
allow  groups  to  gather  and  discuss.     Tempers  may  be  high  and  must  be  guarded 
against. 

8.  Make  certain  you  are  familiar  with  the  exact  terras  of  the  settlement. 
Clarify  in  advance  any  questions  you  may  have  so  that  you  will  be  in  a  posi- 
tion to  authori  ta.t  i  ve  ly  answer  inquiries  from  the  workers. 


THE  STRIKE  IS  OVER 
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CHAPTER  VI 


THE  SUPERVISOR  AND 
THE  EXECUTIVE  ORDER 

MANAGEMENT  UNFAIR  LABOR  PRACTICES 

rii"  Order  (I-firv/s   lUo.   riL'hls  n[  e.iipiov.ps  ;\n^\   ihv  ohlitiations  el. 

unions).     U'litMi  a  supervisor   interferes  v.m  t  h   lli,.  ri^ht,^  -.^i    .-nplov^es  Iclieir  riJiit  t, 
joifi  or  net    j.un  uni-Mis,    participate   in  adni  i  n  i  s  t  rat  i  on  of  and   reprr^.s.-nt   ijni.Mis.  file 
c.Mpplaints  and  .e  i"  i  -  ance  s  or  appear  as  a  v.Mtnoss   in  su.      action),   or  shows  favoritism 
ti^  on.-  or  another  union,    or  fails  lo  meet  inanagemenL  oblit^ations  (to  ;:u-f't  and  conf.'r 
in^uc.od   faitli  v.'ith   ih..   unicm  officer  or  shop  steward,  etc.).   he  mav  b.^  en^a^in^   in  an 
Liniair   labor  praclico.     These   situations  occur  during  th.^   1  i  n.    of  an  aureement.  and 
bf.dotv^  ihi'  union  has  secured  exclusive  bar^ainini;  ri^iits. 


.iianau.eiit.-nt   (  and 


eve  r 


UNION  UNFAIR  LABOR  PRACTICES 

In  addition  to   the   types  of  management  conduct   forbidden  b\'  th"  Order,    there  ar^'  a 
number  of  unfair   labor  practices   in  which  unions  must  not  ongage.     Brieflv,   a  un:\.a 
may  not:  '  ' 

1.  Coerce  employees  into  union  membership  by  usinjL;  such  tactics  as  threats 
against  employees  or  their  families,    interference  bv  mass  picketing,   or  anv 
other  strong-arm  methoc^s. 

2.  Coerce  employers  in  their  choice  of  collective  bargaining  and  grievance- 
handling  representatives.     If  a  supervisor  is  designated  as  the  grievance 
'•hearing  officer"'  at  any  level  of  the  grievance  procedure  the  union  may  not 
force  the  employer  to  select  another  supervisor  by  refusing  to  submit  griev- 
tinces  to  the  employer-designated  supervisor.     Nor  may  a  union  refuse  to 
participate  in  bargaining  unless  a  particular  management  repre  se  r.  tat  i  ve  is 
removed  from  the  management  team. 

3.  Force  or  attempt  to  force  employers  to  discriminate  against  employees  for 
activity  on  behalf  of  a  rival  union,   or  for  failure  to  join  a  union. 

4.  Refuse  to  bargain  collectively  in  good  faith.     In  this  respect,    the  union  has 
the  '=ame  obligations  as  does  the  employer. 

5.  Engage  in  strikes.     (See  discussion  of  strikes  in  Chapter  5.) 

THE  SUPERVISOR  AND  MANAGEMENT 

Supervisors  are  excluded  from  coverage  of  the  Order,     The  agency  is  not  required  to 
bargain  collectively  with  them.     Although  they  can  belong  to  unions,   they  cannot  be 
active  in  unions  nor  are  they  to  be  represented  by  them  except  as  provided  in  Section 
24  of  the  Order. 

Supervisors  are  considered  part  of  the   "management  team."    The  Order  requires  that 
agencies  establish  a  system  of  intra-management  communication  and  consultation  with 
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-.■\,r,.inj  i  L  i  ..'is   i^i'    ^  Ljpr- r   i  s  t  >  r  >  .    I'l*-  -Xrji-ni:- 

■uiriaL:'' r  i  .tl   •  ■ :    -n- 1  i  •  •• '  rv  ■  >  s  t  lir-  c  s  t        i  :  ■  -  ■ 

int.  in  arci.iiip  1  i        hl:   ti.--  iwissii-n  .a  i^Z' 

vi     'TS   Ci>r  ::ia!v.ie"::i':nl   i    r  i  ^' i  a  I  s  .'  Lnt;  par'  '^L    riic  ::i':\ViV-^.i'> 

::m::,.  a       biiiLarv   alb-Li:, .'nt  fcr   tiiat  purp^-s^-,  I.-   th-  r^•LZl:Uli  oi: 

S'  ■  I"".'  Lc  •  •  C  ■  '.iini  1    s    ■  li . 


tion  anci  consLi  i  L  al  i  on  ,    and  riu-   rieii-t-^  (M    sup'.a-\' 1 -^^  w  s  . 


Again,   the  importance  of  the  first- line  supervisor  in 
labor  relations  cannot  be  over-emphasized.     You  are  the 
key.     It  is  hoped  that  this  booklet  be  helpful  to 

you  as  you  fulfill  y(tur  day-to-day  responsibilities. 
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PREFACE 


This  Safety  Guide  has  been  prepared  to  assist  instructors  in  developing 
a  comprehensive  safety  program.    It  must  be  realized  that  safety  is  a  major 
part  of  the  Industrial  Arts  Curriculum  and  should  be  taught  along  with  every 
phase  of  our  Program. 

The  regulatioiis,  guides,  and  procedures  set  forth  in  this  publication 
were  adopted  froir-  the  California  State  Department  of  Education  publication 
"Industrial  Arts  Safety  Instruction,"  prepared  by  Robert  L.  Woodward, 
Consultant  of  Industrial  Arts  Education*    Additional  references  were: 
Bulletin  #76H-1,  Florida  State  Department  of  Education,  Ralph  Steeb,  Consultant 
of  Industrial  Arts  Education;  "Industrial  Arts  Safety  Guide,"  New  Mexico 
State  Department  of  Education,  David  M.  Goin,  State  Supervisor  of  Industrial 
Arts;  ^'Industrial  Arts  Safety  Checklist"  and  "Elye  Safety  in  Washington," 
Washington  State  Department  of  Public  Instruction,  Herbert  Bell,  Supervisor 
of  Industrial  Arts  Programs. 
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instructor  Liability 


The  iiiGtructor  has  the  legal  responsibility  for  accidents  that  invclve  3tudent^ 
while  they  are  participating  in  activities  to  which  they  have  oeen  assigned. 
Instructors  may  be  held  liable  for  accidents  that  happen  as  a  result  of  their 
negligence;  and  this  liability  nay  also  extend  to  adninistrators.     The  prevention 
of  or  protection  from  liability  may  best  be  accomplished  by  strictly  following 
this  check  list: 

1.  Obtain  adequate  liability  insurance  from  the  American  Industrial  Arts 
Association  or  the  American  Vocational  Association. 

2.  Provide  adequate  supervision,  and  be  in  the  classroom  or  laboratory  at 
all  times  when  class  is  in  session.    Never  leave  while  any  student  is  in 
the  laboratory. 

3.  Act  as  a  reasonable  and  prudent  person  would  act  under  the  ssme  or 
similar  circumstances. 

U.     Correct  known  dangerous  and  defective  conditions  or  report  them  to  the 
proper  authority,  and  clearly  mark  them  out  of  order  or  dangerous. 

5.  Use  sensible  reasoning  in  the  selection  of  student  activities. 

6.  Insist  that  safety  glasses  be  worn  in  all  areas  in  which  there  is  a 
remote  chance  of  eye  injury. 

7.  Provide  proper  instruction  in  the  use  of  all  tools,  machines  and 
equipment. 

8.  Maintain  the  entire  physical  facility  in  safe  working  condition. 

9.  Provide  proper  protective  equipment  and  require  students  to  wear  it 
and  proper  clothing  while  working  in  the  laboratory. 

10.  Clearly  label  all  toxic  and  flammable  materials,  and  provide  proper 
storage  for  them. 

11.  Insist  that  industrial  quality  guards  be  provided  and  used  whenever  a 
machine  is  operated. 

12.  Set  a  proper  example  for  students  to  follow. 

13.  Instigate  a  comprehensive  safety  program  and  rigjdly  enforce  all  rules 
and  regulations. 
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H-'K       Plan  Teaching  of  Saf  ty  Instructicns 


Refer  to  the  lacle  of 


Contents  of  this  publication  to  locate  pages  ccncernin 


trie  hand  tools  and  r:achines  ycu  have  in  year  industrial  arts  program, 

2.  Turn  to  designated  pages  which  list  safety  instructions  pertaining  tc  ycur 
tcols  and  nachines. 

3.  Use  selected  safety  instructions  as  a  guide  in  preparing  your  complete 
lo-sson  plans  on  the  correct  use  of  the  equipment. 

k*    Plan  your  instruction  so  it  will  emphasize  safe  practices  which  will  be 

covered  in  your  safety  test. 
5*    Duplicate  your  set  of  safety  instructions.    The  safety  instructions  should 

be  printed  on  one  side  of  a  single  sheet  of  paper.    These  instruction 

sheets  can  be  used  for  (l)  reviewing  by  class  members;  (2)  orienting  new 

students;  and  (3)  posting  on  equipment. 


An  industrial  arts  safety  test  given  to  all  students  will: 

^    Make  it  possible  for  the  teacher  to  evaluate  his  safety  instruction. 

Cause  each  student  to  acknowledge  his  uiiderritanding  of  the  correct  way  to 

work  in  an  environment  of  tools  and  machines. 
-55-    Furnish  written  proof  that  safety  instruction  has  been  given. 

Following  each  sez  of  safety  instructions  in  this  publication  are  test 
questions  designed  for  use  in  a  safety  test.     The  selection  of  these  questions 
is  based  upon  a  frequency  count  of  the  items  most  often  asked  in  safety  tests 
printed  in  materials  prepared  by  schools  and  in  commercial  publications. 


Evaluation  of  Safety  Instruction 


ERIC 


Safety  is  a  positive  aiid  personal  matter.    Whenever  possible  the  safety 
test  questions  included  in  this  publication  emphasize  the  positive  approach 
to  safety  education:    You  should  do  this  for  one  of  these  reasons.  The 
student's  personal  responsibility  for  safety  is  stressed  by  aiming  the  questions 
at  him  rather  that  at  an  impersonal  someone:    You  should  do  this  for  one  of 
these  reasons. 


How  To  Prepare  A  Safety  Test 
1.    Provide  spaces  for  the  student  to  place  his  name  and  class  period.  By 
placing  this  line  near  the  top  of  the  first  page  of  the  safety  test,  it 
will  be  easier  to  record,  file,  and  later  readily  identify. 
Example : 

Student^ s  Name  Period 


2.  Include  in  test  title,  the  name  of  your  school,  the  area  of  industrial  arts 
followed  by  "Safety  Test/'  and,  if  desired,  your  name.    Example:  Louisiana 
High  School^  Woodworking  Safety  Test,  John  T.  Jones,  Teacher. 

3.  List  directions  for  answering  test  questions. 

Example  for  multiple-choice  questions: 

Directions:  Each  of  the  following  statements  m?y  be  completed  with  a 
single  word  or  figure.  Write  the  correct  word  or  figure  in  the  space 
provided  to  the  left. 

U.    Select  questions  covering  general  safety  instructions  as  well  as  specific 

hand  tool  and  power  machine  safety  instructions  for  your  particular 

industrial  arts  program.     The  following  steps  may  be  used  to  select  questions. 

a.  Refer  to    the    Table  of    Contents         to  locate  pages  concerning  the 
hand  tools  and  machines  you  have  in  your  industrial  arts  facility. 

b.  Turn  to  the  designated  pages  which  list  questions  pertain* ng  to  your 
tools  and  machines. 

c.  Choose  questions  for  your  safety  test.    Multiple-choice  or  completion 
type  questions  may  be  used.    To  offer  a  variety  in  your  testing  program. 
It  is  suggested  that  in  one  section,  multiple-choice  questions  be 

used  and  in  another,  completion  questions  be  employed.    The  number  of 
questions  used  for  hand  tools  and  for  each  machine  will  depend  upon 
the  niunber  of  pieces  of  equipment  to  be  covered  in  the  safety  test. 


^.     Conclude  the  safety  test  with  a  statement  of  acknowledgment  to  be  signed  by 
the  student. 


Example : 

This  is  to  certify  that  I  have  received  ' ons  in  Woodworking, 

My  teacher  has  demonstrated  to  me  how  tc  .oh  machine  correctly 

and  safely.    I  promise  to  observe  all  safety  precauLi.uns  and  if  ever  in  doubt 
regarding  any  operation,  I  will  get  the  necessary  information  from  my  teacher. 

Signed  

Date  

Duplicate  your  test.    Printed  forms  are  preferred  rather  than  questions  asked 
orally,  written  on  the  blackboard,  or  copied  by  students, 
J.    Prepare  a  test  answer  key.    A  test  answer  key  fitted  to  a  duplicated  test 
provides  an  efficient  means  of  checking  answers. 
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Causes  of  Accidents 


There  is  an  old  saying  which  still  applies — accidents  don^t  just  happen, 
they  are  caused.    A  conscientious  teacher  will  endeavor  to     'ite  and  teach  a 
"water  tight"  safety  program,  but  in  spite  of  his  best  efforts,  accidents  may 
still  occur.    Part  of  the  job  of  teachers  and  supervisors  is  to  discover  causa- 
tive factors  before  they  produce  accidents  and  take  whatever  corrective  action 
may  be  necessary. 

There  are  three  major  categories  of  hazards  which  contribute  to  accidents: 

1.  Unsafe  physical  facilities 

2.  Unsafe  practices 

1 

3-    Unsafe  personal  factors 

¥hile  an  element  in  any  one  of  these  categories  could  be  responsible  for  an 
accident,  two  or  more  categories  are  generally  involved.    The  following  check 
lists  will  help  to  identify  items  needing  correction.    Changing  enrollments, 
course  offerings,  new  materials,  pupil  differences,  equipment  additions,  etc. , 
dictate  that  the  total  environment  be  under  constant  scrutiny. 


1.    Physical  Facilities  Checklist 
A.  Building 

1.  Ceiling  height 

2.  Floor  type  and  condition 

3.  Adequacy  of  illumination 

ii.  Plumbing  and  heating  pipes  and  equipment 

5.  Windows:     protection  fraa  breakage;  opening,  closing  and  holding 
devices 

6.  Doors:     size,  sx-ring,  operation 

7.  Stairways  and  balconies:  railings,  non-slip  treads 

8.  Adequacy  of  storage  facilities 

9.  Adequacy  of  ventilation 


Denis  J.  Kigin,  Teacher  Liability  in  School  Shop  Accidents,  Prakken 
Publications,  Arm  Arbor,  Michigan,  1963,  p.  7U. 
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10,  Adequacy  and  condition  of  electrical  distribution  system 

11.  Space  allocations 

12,  Personal  facilities  (restrooms,  drinking  fountains,  wash-up 
facilities  5  etc.) 

13.  Traffic  flow 
lU.  aiergency  exits 

15.  Alarms  and  commiinications  systems 

16.  Fire  prevention  and  extinguishing  devices 

17.  Interior  color  scheme 
"l8.  Noise  absorption  factor 
19.  Maintenance  and  cleanliness 

B.  Machinery  and  Equipment 

1.  Placement  and  clearance 

2.  Safety  zones  marked 

3.  Non-skid  floors  around  machines 

U.    All  pulleys^  belts ^  gears,  blades,  and  cutters  guarded  with 
approved  devices  in  excellent  condition  (See  "Regulation  for 
Guarding  Machine  Points  of  Operation",  Chapter  18>5-11,  and 
"Regulation  for  Guarding  Mechanical  Power  Transmission  Apparatus", 
Chapter  1855-95  Rules  of  the  Florida  Industrial  Commission) 

5>.    All  cutting  blades  and  knives  sharp  and  secure 

6.  All  machines  in  good  condition,  properly  maintained  and  lubricated 

7.  All  s^iTitches  guarded.    Magnetic  type  switches  on  all  major  machines 

8.  All  machines  properly  wired  and  grounded 

9.  All  hand  and  portable  power  tools  in  good  condition  and  grounded 

10.  All  machines  are  of  the  highest  quality  available  consistent  with 
financial  resources 

11.  Adequate  local  illumination 

12.  Safety  precautions  and  rules  conspicuSLisly  posted  near  each  machine 

C.  Housekeeping 

1.  Care  of  floors,  stairs,  aisles 

2.  Care  of  rags  and  waste 

3.  Storage  and  handling  of  oils,  solvents,  and  other  flammables 
U.  Effectiveness  of  clean-up* methods  or  procedures 

5.  Storage  of  raw  stock 

6.  Project  storage 

7.  Cleanliness  of  light  fixtures  and  windows 

8.  Effectiveness  of  tool  storage  methods 

9.  Adequacy  of  dust  and  fume  removal  equipnient 

Unsafe  Practices  Checklist 
A.    Unsafe  Teacher  Practices 

1.  Teacher  lacks  knowledge  of  certain  tools  and  machines 

2.  Preliminary  instruction  is  inadequate 

3.  Follow-up  is  inadequate 

U.    Students  are  inadequately  supervis^:^d 

5.  There  are  gaps  in  safety  instruction  and/or  testing 

6.  Students  are  allowed  to  play  in  shop 


7.  Students  or  others  work  unsupervised  in  the  shop  after  normal 
hours 

8.  Teacher  is  not  aware  of  or  does  not  enforce  eye-safety  and  other 
laws  and  regulations 

9.  Teacher  does  not  set  a  "safety  example" 

10.  Machines  are  not  checked  before  allowing  operation 

11.  Teacher  does  not  kuep  administrators  aware  of  safety  needs 

12.  Teacher  does  not  maintain  adequate  safety  records 

B.    Unsafe  Student  Practices 

1.  Students  engaro  in  ^'hr        lay"  or  other  nonsense 

2.  Students  dc  action 

3.  Students  faix  ...  develop  a  positive  attitude  toward  safety 
U.  Students  do  not  dress  properly 

5.  Students  take  short  cuts  or  hurry  too  much 

6.  Students  lack  normal  judgment 

7.  Students  are  absent  too  much 

8.  Students  sometimes  omit  use  of  guards 

9.  Students  achieve  poorly  on  safety  tests 


3.    Unsafe  Personal  Factors  Checklist 

A.    Each  student  should  be  observed  carefully  and  records  checked  for 
indications  of  problems  involving: 


1. 

Sight  ; 

2. 

Hearing 

3. 

Coordination 

h. 

Strength  and  range  of  motion 

Epilepsy- 

6. 

Nervousness 

7. 

Hypertension 

8. 

Disease  or  contagion 

9. 

Mental  aberration 

10. 

Poor  attitude 

B.    The  teacher  should  apply  the  same  checklist  to  himself  and  obtain  a 
yearly  basic  physical  examination. 
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Qnergency  Action 

BE  PREPARED:     Think  throug    what  you  will  do  in  event  of  injury  before  the 

emergency  occurs.     Discuss  emergency  procedures  with  your  depart- 
ment head  and/ or  principal.    Arrange  communications,  first  aid, 
transportation,  and  other  detailvS  before  an  accident  occurs. 

In  Event  of  Injury,  Take  the  Following  Steps  Immediately:  ; 

1.  Have  someone  notify  department  head  and/or  principal. 

2.  First  aid,  if  needed,  should  be  administered  by  a  qualified  person 

only  (nurse  or  person  with  Red  Cross  training).  t 
3«    If  injury  is  serious: 

a.  Give  no  medication  I 

b.  Notify  parents.    They  should  contact  family  doctor. 

c.  If  unable  to  contact  parents^  contact  family  doctor  direct.  | 

d.  If  above  fails,  call  local  doctor  or  hospital. 

I 

e.  Contact  parents  as  soon  as  possible. 

f.  Stop  profuse  bleeding  with  antiseptic  compress.    Do  not  use  '| 
tourniquet  unless  trained. 

g.  Do  not  move  victiin  if  bone  fracture  is  likely  (falls,  collisions,  | 
etc.) 

h.  Keep  victim  warm.  .  ^ 
i|.    District  superintendent  should  be  notified  of  any  serious  injury  as  | 

soon  as  possible  after  the  injury  occurs. 
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The  Five  "E's"  of  Safety  Education 
ENGINEERING:    Control  of  physical  conditions 

EDUCATION:        A  planned,  positive  approach  to  learning  rules  and  behavior 
ENFORCMENT:     Constant  insistence  that  safety  rules  be  followed 
EXAMPLE:  The  teacher  as  leader 

ENTHUSIASM:      The  essential  ingredient 

(Adapted  from  Teacher  Liability  in  School  Shop  Accidents,  Denis  J.  Kigin, 
Prakken  Publications,  inc.,  AnxTIrbor^  MicKTgan,  1^63; 


General  Safety  Instructions  for  All  Areas  of  Industrial  Arts 

Earlier  in  this  publication,  certain  safety  instructions  were  explained  in 
detail.    General  safety  instructions  for  students  which  apply  to  all  areas  of 
industrial  arts  and  cover  shop  practices ,  hand  tools ^  and  machine  tools  follow: 

1.  Ask  your  teacher  to  approve  all  work  that  you  plan  to  do. 

2.  Report  all  injuries^  even  though  slight^  to  your  teacher  iimnediately. 

3.  Wear  suitable  eye  protection  when  engaged  in  any  activity  where  eye 
hazards  may  exist. 

ii.    Be  sure  clothes  are  safe  and  suitable  for  shop  work.    Remove  or  fasten 
any  loose  clothing.    Roll  loose  sleeves  above  elbows.    Keep  hair  away 
from  equipment  in  operation. ( Students  must  confine  their  hair.) 

5.  Observe  rules  concerning  operators'  zones. 

6.  Cooperate  with  your  classmates  in  the  student  management  program  of 
your  shop. 

7.  Caution  any  other  student  you  see  violating  a  safety  rule. 

8.  Report  to  the  teacher  or  shop  foreman  any  equipment  that  does  not  seem 
to  work  properly. 

9.  Use  a  brush  or  piece  of  wood  to  clear  away  dry  chips  and  use  a  .  rag  to 
clean  oily  areas. 

10.    Keep  tools  and  materials  from  projecting  over  the  edge  of  benches 
whenever  possible. 

Test  Questions  Covering  General  Safety  Instructions 
for  All  Areas  of  Industrial  Arts 
Questions  that  may  be  used  in  preparing  a  test  covering  general  safety 
instructions  for  all  areas  of  industrial  arts  follow.    (Reference  should  be 
made  to  the  inf omation  on  testing  and  methods  of  preparing  safety  tests  pre- 
sented in  this  material  under  the  heading  of  "Evaluation  of  Safety  Instruction.") 


Test  Questions  -  continued 

(     )    1.    You  should  report  all  injuries,  even  though  slight^,  to:     (a)  an  advanced 

student;  (b)  your  principal;  (c)  your  teacher;  or  (d)  the  office. 
(     )    2.    You  should  wear  suitable  eye  protection:     (a)  to  improve  your  vision; 

(b)  when  engaged  in  any  activity  where  eye  hazards  mnv  ' 
avoid  myopia;  or  (d)  when  you  desire  to  improve  your  appearance. 

(     )     3*    It  is  best  to  fasten  or  remove  loose  clothing  and  roll  sleeves  above  your 
elbows:     (a)  before  operating  arty  machine;  (b)  during  the  operation  of 
the  machine;  (c)  after  operatin:^  a  maciiine;  or  (d)  only  when  you  are 
assisting  the  teacher. 

(     )    1|.     The  designated  area  or  operator  s  zone  around  a  machine  is  to  protect: 
(a)  the  power  equipment:  (b)  all.  -zhe  sxudents  and  the  teacher  working 
in  the  shop;  (c)  only  the  teacher:  or  (d)  only  the  student  operating 
the  machine. 

(     )    5.    It  is  best  that  any  liquid  spilleiL  on  the  floor  should  be  wiped  up 

immediately  because  it:     (a)  looks  unsightly;  (b)  will  stain  the  floor; 

(c)  causes  more  work  for  the  custc^dian;  or  (d)  may  cause  someone  to 
slip  and  injure  himself. 

(     )    6.    Rags  containing  oil,  gasoline^,  alcohol^  shellac,  paint,  varnish,  or 

lacquer  must  be:     (a)  kept  in  a  covered  metal  container;  (b)  stored  in 
a  wastebasket:  (c)  folded  neatly  and  placed  on  a  shelf;  or  (d)  stored 
in  a  cool  dry  place. 

(     )    7.    Before  using  any  power  equipment,  you  should  obtain  permission  from: 
(a)  an  advanced  student;  (b)  your  principal;  (c)  your  teacher;  or 

(d)  the  office. 

(     )    8.    If  you  notice  any  breakage  or  damage  to  a  tool,  instrument,  or  machine, 
you  should:     (a)  ask  an  advance,    ^roudent  to  repair  it;  ^  b)  be  careful 
i^hen  you  use  it;  (c)  say  nothing:    .ecause  you  might  be  blamed;  or 
(d)  not:-:?y  your  teacher. 
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(     )    9.    When  uf^ing  a  knife,  you  should:    (a)  pull  the  knife  toward  you;  (b)  strike 
the  blade  with  a  hammer  to  make  large  cuts;  (r)  use  pointed  end  only;  or 
(d)  cut  away  from  your  body  and  hands. 

^     )  10.    You  should  grind  off  a  mushroomed  head  on  cl  chisel  or  punch  so  as  to 

prevent:  (a)  inaccuracies  in  your  work;  (b)  spoiling  the  looks  of  the 
tool;  (c)  making  the  tool  difficult  to  hold;  or  (d)  particles  of  metal 
fromi  flying  when  you  strike  the  head  with  a  hammer. 

II 

 1*    All  work  that  you  plan  to  do  should  be  approved  by  the 


2.    You  should  clear  away  dry  chips  with  a  piece  of  wood  or 
a  

When  using  a  wood  chisel  or  gouge ,  you  should  point  the 
sha,op  edge  of  the  tool  away  from  your  classmates,  teacher 
aad 

You  should  pass  tools  to  classmates  with  the  handles 


You  should  make  sure  that  all  students  are  clear  of  the 
machine  before  turning  on  the 


Before  oiling,  cleaning,  or  adjusting  a  machine,  you 
should  allow  the  machine  to  come  to  a  complete  


Answers  to  Test  Questions: 

I.  X.  (c)j  ,2.  (b);  3.  (a);  4.  (b)j  5.  (d);  6.  (a);  ?.  (c)j  8.  (d)j  9.  (d);  10.  (d). 
II.     .  .  teacher;  2.  brush;  3.  self  (yourself);  4.  first;  5.  power  (switch);  6.  stop. 
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Automotive  and  Power  Mechanics  Equipment 

This  section  contains  specific  safety  instructions  for  operating  certain 
equipment  used  in  the  areas  of  automotive  and  power  mechanics.     Each  set  of  safety 
instructions  relating  to  the  operation  of  a  particular  piece  of  equipment  is 
followed  by  safety  test  questions  and  answers.     The  general  safety  instructions 
presented  in  an  earlier  section  of  this  publication  also  apply  to  the  areas  of 
automotive  and  power  mechanics. 

Car  Lifts 5  Hoists ,  and  Cranes 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  a  car  lift,  hoist  or  crane, 

2.  Ask  your  teacher  to  inspect  blocking  of  car  before  it  is  raised. 

3.  Place  crane  or  hoist  directly  over  the  object  to  be  lifted. 

U.    Determine  that  the  chain,  cable  or  rope  to  be  used  in  lifting  is  in  good 
condition. 

5.  Double-check  fastening  of  the  chain,  cable  or  rope  to  the  object  to  make 
sure  it  is  secure  before  lifting  with  crane  or  hoist.    Balance  object 
before  lifting. 

6.  Make  sure  all  persons  and  obstructions  are  clear  before  raising  or 
lowering  an  engine  or  car. 

7.  Support  car  with  stands  or  blocks  before  doing  work  under  the  car  or 
removing  the  wheels. 

8.  Obtain  permission  from  ;>=our  teacher  before  getting  under  a  raised  car. 

9.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles)  when  working 
under  a  car. 


Safety  Test  Questions 


Before  doing  work  under  a  car  that  has  been  raised,  or  before  removing 
wheels,  you  should  make  sure  the:     (a)  transmission  is  in  neutral; 
(b)  car  is  adequately  supported;  (c)  car  is  raised  enough  for  the  use 
of  a  creeper J  or  (d)  hand  brake  is  applied. 

When  you  are  about  to  raise  an  engine  or  car  by  hoist  or  crane,  you 
should  be  certain  the:  (a)  battery  is  disconnected;  (b)  transmission 
is  in  neutral;  (c)  hand  brake  is  set;  or  (d)  object  to  be  lifted  is 
securely  tied  and  balanced. 

You  should  place  crane  or  hoist  directly  over  the  object  to  be  lifted 
so:    (a)  weight  may  be  raised  faster;  (b)  crane,  hoist  or  object  will 
not  tip  over;  (c)  there  will  be  less  wear  on  the  chain;  or  (d)  less 
room  will  be  needed. 

After  you  have  raised  a  car. by  crane  or  hoist,  you  should  place 
sufficient  support  under  the  car  so  you  will  be  sure  the:     (a)  car 
will  not  roll  away;  (b)  strain  will  be  eliminated  on  the  springs  and 
shock  absorbers;  (c)  hoist  will  last  longer;  or  (d)  car  will  remain 
in  the  raised  position. 

II 

  1.    When  you  are  about  to  raise  an  engine  or  car  by  hoist  or 

crane,  you  should  be  certain  the  object  to  be  lifted  is 
securely   .  .  .  .  • 

 2.    After  raising  a  car  by  hoist  or  crane,  you  should  support 

the  car  with  blocks  or  


3.    When  lifting  an  engine  with  a  chain  sling,  you  should  be 
sure  the  sling  is  securely 

U.    Before  getting  under  a  raised  car,  you  must  obtain  permission 
from  the  .  . 


Answers  to  Test  Questions 

I.    1.  (b);  2.  (d);  3-  (b);  h.  ( d) . 
II.    1.  fastened  (tied);  2.  stands;  3-  fastened  (tied)j  U.  teacher. 

Engine 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  starting  an  engine  whether  the 
engine  is  in  a  test  stand  or  in  a  rar. 

2.  Check  fuel  line  for  possible  leaks. 

3.  Vent  exhaust  to  the  outside  of  building  and  provide  adequate  ventilation 
whenever  running  an  engine  whether  engine  is  in  a  test  stand  or  in  a  car. 
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ihgine  oafety  Instructions  -  continued 

Li.    Keep  your  hands  and  head  away  from  revolving  fan. 

5.  Be  sure  to  block  wheels  of  any  mobile  engine  test  stand  you  may  use. 

6.  Use,  when  necessary,  a  carbon  dioxide  (CO2)  extinguisher  for  flainmable 
liquid  fires. 

Safety  Test  Questions  I 

(     )    1,    You  should  vent  exhaust  to  the  outside  of  building  and  provide  adequate 
v'entilation  whenever  running  an  engine  because:     (a)  an  engine  needs 
this  air  to  produce  a  proper  mixture;  (b)  the  noise  of  the  exhaust  will 
be  reduced;  (c)  back  pressure  on  the  manifold  will  be  lessened;  or 
(d)  it  will  prevent  the  release  of  exhaust  gas  in  the  shop. 

(     )    2.    When  working  on  an  engine  that  is  running,  you  should:     (a)  remove 
blocks  from  the  wheels;  (b)  keep  the  car  in  low  gear;  (c)  make  sure 
the  tank  is  full  of  gasoline;  or  (d)  keep  head  and  hands  away  from 
revolving  fan. 

(     )    3-    It  is  best  to  use  a  carbon  dioxide  (OO2)  extinguisher  because:     (a)  it 
will  extinguish  flaxmnable  liquid  fires;  (b)  carbon  dioxide  can  be  mixed 
with  the  exhaust  to  reduce  carbon  monoxide;  (c)  carbon  dioxide  can  be 
used  to  make  the  fuel  richer;  or  (d)  it  can  be  used  to  cool  the  muffler. 

II 

  1'    Before  starting  an  engine,  you  should  obtain  permission 

from 


^2.    When  running  an  engine,  you  should  vent  exhaust  to  the 

outside  of  building  and  provide  adequate   , 

^3.    When  working  on  an  engine  that  is  running,  you  should  keep 
your  head  and  hands  away  from  the  revolving 


Answers  to  Test  Questions 

I.     1.  (d);  2.  (d);  3.  (a). 
II.     1.  teacher;  2.  ventilation;  3.  fan. 

Storage  Battery 

Safety  Instructions  -  Servicing 

1.  Obtain  permission  from  your  teacher  before  servicing  or  charging  a  storage 
battery. 

2.  Use  proper  instruments  for  testing  a  storage  battery. 


storage  Battery  Servicing  Safety  Instructions  -  continued 

3.    Avoid  overfilling  a  battery ,  especially  if  it  is  to  be  charged, 

U.    Use  water  and  baking  soda  (a  neutralizer)  to  clean  off  the  top  of  a  battery. 

5.  Remove  and  transport  a  battery  with  a  battery  lifter, 

6.  Handle  battery  or  acid  with  care.    Wash  immediately  any  part  of  your  body 
or  clothing  that  comes  in  contact  with  acid. 

7.  Wash  hands  ijnmediately  after  handling  a  battery. 
Safety  Instructions  -  Charging 

1.  Wear  goggles  when  using  a  charger. 

2.  Provide  ample  ventilation  when  using  a  charger. 

3.  Remove  cell  covers  before  charging  a  battery  (vmless  the  covers  have  other 
instructions  upon  them). 

U.    Keep  open  flames  and  sparks  away  from  a  battery  being  charged, 

5.  Turn  off  charger  before  disconnecting  leads  (wires)  from  charger  to  battery. 

6.  Replace  cell  covers  before  moving  battery. 

Safety  Test  Questions  I 

(     )    1.    You  should  test  a  storage  battery  with:     (a)  a  pair  of  pliers;  (b)  a 
screw  driver;  (c)  an  analyzer  or  tester;  or  (d)  a  piece  of  wire, 

(     )    2.    A  good  neutralizer  for  cleaning  off  the  top  of  a  storage  battery  is 
water  and:     (a)  borax;  (b)  baking  soda;  (c)  lye;  or  (d)  lime. 

(     )    3.    It  is  best  to  change  storage  batteries  in  a  well -ventilated  room  because 
the  gas  given  off  during  charging  is:  (a)  explosive;  (b)  not  dangerous; 
(c)  nonexplosive;  or  (d)  carbon  monoxide. 

(     )    U.    Before  disconnecting  leads  (wires)  from  charger  to  storage  battery,  you 
should:     (a)  replace  cisll  covers;  (b)  check  with  tester;  (c)  close 
windows;  or  (d)  turn  off  charger, 

II 

1«    It  is  best  to  clean  top  of  storage  battery  with  water  and 
baking  , 

 2,    After  handling  a  storage  battery,  you  should  wash 

your  , 

 3.    An  open  flame  near  a  storage  battery  may  cause  an   . 


O   ,  U«    Before  disconnecting  leads  (wires)  from  charger  to  storage 

battery,  you  should  t\xm  off  • 
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Answers  to  Test  Questions  on  Storage  Batteries 

I,     1.  (c);  2.  (b)^  3.  (a);  i|.  (d). 
II.     1.  soda;  2,  hands;  3.  explosion;  k*  charger  (power). 

Use^  Storage  and  Disposal  of  Flammable  Liquids 
Safety  Instructions 

1.  Store  flamraable  liquids  in  a  fireproof  room  or  cabinet, 

2.  Bring  into  the  shop  only  sufficient  flammable  liquid  for  immediate  use. 
Keep  only  in  a  safety  container  approved  by  the  Underwriters^  Laboratory, 
Lckbel  container  with  name  of  contents. 

3.  Use  only  approved  cleaning  solutions. 

i|.     Avoid  contact  of  carbon-removing  or  paint-stripping  compounds  with  your  skin. 

5.  Place  rags  containing  dil^  gasoline^  paint,  solvents ,  and  other  combustibles 
in  designated  (approved)  metal  containers. 

6.  Keep  the  top  of  oil  drums  and  surrounding  area  clean  and  free  of 
combustible  materials. 

7.  Dispose  of  unwanted  flammable  liquids  and  cox.  ustible  materials  daily. 

Safety  Test  Questioi^s  I 

(     )    1.    Gasoline  should  be  kept  in  a  safety  container  approved  by  the 

Underwriters »  Laboratory  because:    (a)  the  odor  of  gasoline  makes  some 
people  ill;  (b)  gasoline  vapor  is  highly  combustible;  (c)  it  will 
not  evaporate;  or  (d)  the  container  is  difficult  to  tip  over. 

(     )    2.    lou  should  use  approved  cleaning  solutions  instead  of  gasoline  because: 
(a)  gasoline  does  not  clean  as  well  as  solvent;  (b)  gasoline  is  too 
expensive  to  use  for  cleaning  purposes;  (c)  parts  will  be  tinted  by  the 
red  dye  in  leaded  gasoline;  or  (d)  there  is  danger  of  an  explosion  when 
using  gasoline. 

(     )    3.    Rags  containing  oil^  gasoline^  painty  solvents,  and  other  combustibles 
should  be:     (a)  folded  neatly  and  placed  on  a  shelf;  (b)  left  on  the 
workbench;  (c)  thrown  on  the  floor;  or  (d)  placed  in  an  approved  metal 
container. 
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Safety  Test  Questions  -  continued 

II 


1.  You  should  store  flajranable  liquids  in  a  room  or  cabinet 
that  is   . 

2.  When  using  carbon-removing  or  paint-stripping  compounds,  you 
should  avoid  contacting  material  with  your   


3.    You  should  place  rags  containing  oil,  gasoline,  paint, 

solvents,  and  other  combustibles  in  a  designated  (approved) 
metal 


Answers  to  Test  Questions 


I.    1.  (b);  2.  (d);  3.  (d). 
II.    1.  fireproof 5  2.  skin  (hands) 5  3.  container. 


Electrical  and  Electronic  Equipment 

This  section  contains  specific  safety  instructions  for  servicing,  repairing 
and  operating  certain  equipment  used  in  the  area  of  electronics.    Each  set  of 
safety  instructions  is  followed  by  safety  test  questions  and  answers.  The 
general  safety  instructions  as  well  as  instructions  concerning  the  operation  of 
a  battery  charger  presented  in  earlier  sections  of  this  publication  also  apply 
to  the  area  of  electronics. 

Circuits 

Safety  Instructions 

1.  Consider  all  wires  and  other  conductors  in  a  circuit  live  until  proved 
dead  by  a  safe  method  of  testing. 

2.  Use  test  lamp  or  suitable  meter  for  testing  a  circuit. 

3.  Turn  off  power  before  replacing  a  fuse. 

U.    Turn  on  switch  only  when  you  know  what  it  operates. 

5.  Locate  and  correct  fault  that  caused  circuit  breaker  to  open  or  fuse  to 
blow  before  turning  on  power. 

6.  Be  sure  circuit  is  protected  against  overload  by  a  fuse  or  circuit 
breaker  of  correct  current-carrying  capacity. 

7.  Make  changes  in  the  wiring  of  a  circuit  only  when  power  is  turned  off. 

8.  Select  and  use  wire  of  correct  current- carrying  capacity. 

Safety  Test  Questions  I 

(     )    1.    When  replacing  a  fuse  in  a  switchboard,  always:     (a)  turn  off  power; 

(b)  replace  with  a  fuse  of  lower  rating;  (c)  check  the  lights;  or 
(d)  check  the  voltmeter. 

(     )    2.    All  electrical  circuits  must  be  protected  from  overload  damage  through 
the  use  of:     (a)  fuses  or  circuit  breakers;  (b)  jumpers;  (c)  a  penny; 
(d)  other  metal  objects. 

(     )    3*    When  testing  for  live  wires,  a  suitable  device  to  use  would  be  a: 
Q  (a)  pencil;  (b)  wire;  (c)  test  lamp;  or  (d)  screwdriver. 
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Safety  Test  Questions  -  Continued 


(     )    U.    All  wires  in  a  circuit  must  be  considered  to  be:     (a)  dead;  (b)  live; 
(c)  safe:,  or  (d)  harmless. 

II 

 1,    Before  working  on  a  circuit,  you  should  make  sure  it  is 

dead  by  using  a  suitable  meter  or  a  test 


2.  When  replacing  a  fuse^  you  should  be  certain,  that  the 
power  is  turned   . 

3.  A  fuse  or  '^ircuit  breaker  protects  a  circuit  against 


Answers  to  Test  Questions 

I.     1.  (a);  2.  (a);  3-  (c);  k.  (b). 
II.     1.  lamp;  2.  off;  3.  overload. 

Electrical  Equipment 

Safety  Instructions 

1.  Disconnect  portable^  electrically  powered  equipment  from  power  source  before 
servicing  or  repairing  the  equipment. 

2.  Examine  electric  cord  for  possible  defects  and  correct  any  defects 
found  before  using. 

3.  Make  certain  frame  or  housing  of  portable^  electrically  powered  equipment 
is  properly  grounded  before  operating  it. 

k*    Connect  with  power  source  and  turn  on  your  own  equipment. 

Safety  Test  Questions  I 

(     )    1.    You  should  make  certain  that  the  frame  or  housing  of  portable^ 

electrically  operated  equipment  is;     (a)  painted  green;  (b)  polished; 
(c)  undergrounded;  or  (d)  grounded. 

(     )    2.    Before  servicing  or  repairing  electrical  equipment ,  be  sura  that: 

(a)  electric  cord  has  been  disconnected  from  power  source;  (b)  batteries 
are  discharged;  (c)  fuse  has  been  replaced;  or  (d)  gas  has  been  cut  off. 

n 

1»    Frame  or  housing  of  a  portable^  electrically  operated 
piece  of  equipment  must  be 
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2.    Only  an  electric  cord  free  from  defects  should  be 


Ansv/ers  to  Test  Questions 


I.L(d);  2.  (a) 
II.  1.   grounded;  2.  used. 


Electronic  Devices 


1. 
2. 

3. 
k. 

5. 
6. 

7. 
8. 


{  Instructions  - 

Keep  chassis  of  an  AC-DC  radio  clear  of  groiind  wires  and  other  grounded 
conductors. 

Avoid  coming  in  contact  with  grounded  objects  when  making  adjustments  on 
an  AC-DC  radio  connected  to  a  power  source. 

Be  sure  capacitor  is  discharged  before  touching  its  terminals  or  connections. 
Disconnect  electric  cord  from  power  before  touching  anything  behind  trans- 
mitter panel. 

Remove  headphones  while  working  on  a  transmitter  or  receiver. 

Keep  one  hand  behind  your  back  or  in  your  pocket  when  testing  high  voltage 

circuits. 

Make  certain  chassis^  cabinet^  and  cable  shields  of  a  transmitter  or 
receiver  are  grounded. 

Wear  gloves  and  a  face  shield  when  handling  a  cathode-ray  tube. 
^  Test  Questions; 


1.  If  you  are  working  on  a  transmitter  or  receiver^  the  headphones  should 
always  be;  (a)  worn;  (b)  removed;  (c)  placed  on  the  floor;  or  (d)  hung 
around  your  neck. 

2.  Before  touching  anything  behind  transmitter  panel,  be  sure:  (a)  electric 
cord  is  disconnected  from  power;  (b)  switch  is  off;  (c)  stand-by  switch 
is  off;  or  ( d)  filaments  are  off. 

3.  When  testing  high  voltage  circuits^  keep  one  hand  (a)  behind  your  back; 


I. 


(  ) 


Chassis^  cabinet^  and  cable  shields  of  a  transmitter  or  receiver  must  be: 
(a)  taped;  (b)  tuned;  (c)  ungrounded;  or  (d)  grounded. 
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II. 


^1.    Servicing  or  repairing  a  transmitter  can  be  dangerous 
because  of 


2.    Care  must  be  used  on  handling  a  cathode-ray  tube  because 
it  might  


Answers  to  Test  Questions 

I.  1.  (b);  2.  (a);  3.  (b);  i|.  (d) 
II,    1.  high  voltage;  2.  explode 
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Graphic  Arts  Equipment 
This  section  contains  specific  instructions  for  operating  certain  equipment 
used  in  the  areas  of  graphic  arts.     Each  set  zf  safety  instructions  relating  to 
the  operation  of  a  particular  piece  of  equipment  is  followed  by  safety  test 
questions  and  answers.     The  general  safety  instructions  presented  in  the  first 
section  of  this  publication  also  apply  to  the  area  of  graphic  arts. 

Lead  and  Rule  Cutter,  Hand  Miterer,  'Primming  Board,  and  Proof  Press 
Safety  Instructions 

1.  Be  sure  that  your  fingers  are  clear  of  the  moving  parts  of  the  lead  and 
rule  cutter  and  the  hand  miterer. 

2.  Keep  your  fingers  away  from  the  blade  when  cutting  stock  on  the  trijnniing 
board. 

3»    Make  certain  that  when  you  are  ready  to  use  the  proof  press,  your  hands 
are  clear  of  the  track  and  ends  of  press • 

Safety  Test  Questions  I 

(     )    1,    As  a  protection  against  the  knife  action  of  the  lead  and  rule  cutter, 
you  should:     (a)  operate  cutter  as  fast  as  possible j  (b)  keep  fingers 
clear  of  moving  parts;  (c)  cut  rules  with  a  hack  saw;  or  (d)  place 
a  wedge  in  cutter  to  stop  knife  action. 

(     )    2.    When  using  the  proof  press,  you  should  protect  your  hands  by: 
(a)  handling  the  brayer  correctly;  (b)  moving  the  roller  fast; 
(c)  asking  another  student  to  operate  the  roller;  or  ( d)  keeping  them 
clear  of  track  and  ends  of  press. 

II 

 1.    When  using  the  proof  press,  you  should  protect  your  hands 

by  keeping  them  clear  of  the  ends  of  the  press  and  the 


2.    You  should  make  sure  that  when  you  are  cutting  on  the 
trimming  board  your  hands  are  away  from  the  


Answers  to  Test  Questions 

I.    1.  (b);  2.  (d). 
II.    1,  track;  2.  blade. 


Paper  Cutter 

JafeLy  Instructions 

1.  Ob^ain  peimission  fron  your  teacher  before  using  the  paper  cutter- 

2.  Kake  s^ore  that  no  one  but  you  is  inside  the  operator's  zone. 

3.  Be  certain  the  handle  (lever)  controlling  blade  is  in  its  proper  position 
and  safety  lock  is  engaged  before  setting  back  gauge. 

4.  Keep  hands  clear  of  blade  at  all  times. 

5-    Limit  amount  of  stock  to  be  cut  at  any  L>.e  time, 

6.  Use  care  when  jogging    stock  against  back  gauge  and  side  bo  as  to  avoid 
being  cut  by  the  paper. 

7.  Keep  both  hands  on  the  handle  (lever)  controlling  blade  during  cut  and 
return  to  proper  position - 

8.  Be  S"ure  handle  (lever)  controlling  blade  is  returned  to  its  proper 
position  before  reaching  for  cut  stock. 

9.  Check  to  see  that  safety  lock  engages  after  using  cutter. 
Safety  Test  Questions 

I. 

(  )    1.    Before  adjusting  the  paper  cutter,  you  should  be  sure  that  the  handle 
(lever)  controlling  the  blade:  (a)  is  in  its  farthest  downward 
position;  (b)  is  locked  in  its  proper  position;  (c)  and  the  clamp  is 
down;  or  (d)  and  the  knife  is  down. 

(  )    2.    When  using  the  paper  cutter,  you  should:  (a)  liinit  setting  of  back 

auge  to  2  in.;  (b)  cut  all  the  stock  necessary  for  a  job  at  one  time; 
c)  place  the  stock  against  the  back  gauge  without  jogging  it;  or 
(d)  liiriit  the  amount  of  stock  to  be  cut. 

(  )    3.    While  you  are  operating  the  paper  cutter,  you  should  have:  (a)  both 
hands  on  the  handle  (lever);  (b)  only  one  hand  on  the  handle  (lever); 
(c)  one  hand  on  the  stock;  or  (d)  one  hand  on  the  back  gauge  adjuster. 

(  )    4-    You  should  reach  for  the  cut  stock  when:  (a)  blade  is  on  the  downward 
stroke;  (b)  clamp  is  tight  against  stock;  (c)  blade  is  being  brought 
upward;  or  (d)  handle  (lever)  controlling  blade  is  returned  to  its 
proper  position. 
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II 

 '^^^  should  always  keep  hands  clear  ci  paper  cutoer  clamp 

and   . 

 2.    You  should  place  stock  in  th^  paper  cutter  only  when  the 

handle  (lever)  controlling  blade  is  in  its  prr^per 

 3-    VJhen  operating  the  paper  cutter,  you  should  keep  bcth 

hands  on  the  , 

 li.     The  clamp  bar  on  the  paper  cutter  should  always  be  1 -wer  than 

the   . 

Answers  to  Test  Questions 

I.  1.  2.  {d)i  3.  (a)]  i|.  (d). 

II.    1.  blade;  2.  position  (place);  3.  handle  (lever);  li.  blade- 
Platen  Press 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  press - 

2.  Oil  press  only  when  the  power  is  turned  off  and  machine  is  at  a  dead  stop, 
3«    Be  certain  form  is  locked  securely  in  bed. 

U.    Apply  ink  to  disc  only  when  press  is  at  a  dead  stop. 

5.  Make  sure  that  no  one  but  you  is  inside  operator's  zone. 

6.  Turn  on  power  after  permission  has  been  given. 

7.  Gauge  speed  of  press  according  to  your  ability  to  feed. 

8.  Use  throw-off  lever  and  wait  for  platen  to  open  before  adjusting  misfed 
stock. 

9.  Stop  press  before  attempting  to  remove  paper  picked  up  by  the  ink  rollers. 
10.    Stop  press  before  retrieving  stock  that  has  fallen  between  the  platen  and 

delivery  board  or  under  the  press. 

II.  Turn  off  power  after  using  press  and  stand  by  until  the  machine  has  stopped. 
12.     Check  with  your  teacher  to  find  out  whether  you  should  clean  ink  rollers  and 

disc. 
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Ycu  should  oil  the  press  only  when:     (a)  the  power  is  turned  off  and  the 
machir-'^  is  at  a  dead  stop;  (b)  the  machine  is  in  motion;  (c)  it  is  noisy; 
(d)  the  ink  rollers  pass  across  the  delivery  board. 

It  is  best  to  ink  the  disc  when  the  press  is:     (a)  operating  slovly; 
,  b)   operatir-g  fast;  (c)  at  a  dead  step;  or  (d)  coasting. 

VHien  feeding  the  press,  you  should:     (a)  lean  over  press;  (b)  rest  en  the 
oelivery  board;  (c)  sit  down;  or  (d)  stand  erect. 

lou  should  gauge  the  speed  of  the  press  according  to:     (a)  the  quantity  of 
work  to  be  don^  (b)  the  amount  of  time  you  have  to  do  the  job;  (c)  your 
ability  to  feed;  or  (d)  the  rate  of  the  previous  operator. 

If  paper  is  picked  up  by  the  rollers,  you  should:     (a)  let  the  press  run 
slowly  and  remove  the  paper;  (b)  stop  the  press  completely  and  remove  the 
paper;  (c)  reach  for  it  quickly;  or  (d)  disregard  it  and  use  a  new 
piece  of  paper. 

II 

 !•    You  should  make  sure  that  the  -form  is  locked  securely  in 

the  press  


2.    Before  adjusting  misfed  stock ,  you  should  use  throw- off 
lever  and  wait  for  platen  to 


3.    If  you  should  find  it  necessary  to  leave  the  press  for  a 
moment,  you  should  turn  off  the  power  and  wait  for  the 
machine  to  come  to  a  complete 

I4.    Before  retrieving  stock  that  has  fallen  between  platen  and 
delivery  board  or  under  press,  you  should  stop  the 

5.     The  power  must  be  off  and  the  press  at  a  dead  stop  before 
you  clean  the  ink  from  the  rollers  and 


Answers  to  Test  Questions 

I.     1.  (a);  2.  (c);  3-  (d);  I4.  (c);  (b). 
II.    1.  bed;  2.  open;  3.  stop;  I4.  press;  5.  disc. 


•Stapling  Machine 
Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  stapler* 

2.  Adjust  machine  only  when  power  is  turned  off. 

3.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 


^  )  1. 

(  ) 

(  )  3. 

(  )  h. 

(  )  5. 


L.  Make  sure  that  nc  one  but  you  is  inside  c-perator^s  zone. 

5.  Keep  your  fingers  way  fron  mcx-^able  parts  cf  the  stapler. 

6.  Place  your  foot  fimly  on  lever  control. 

7.  Turn  off  power  after  using  stapler. 

Safety  Test  Questions  I 

(     )     1.    You  should  adjust  stapling  machine:     (a)  when  it  is  in  inotion;  (b)  after 
each  staple;  (c)  when  the  power  is  turned  off;  or  ( d)  while  the  p^wer 
is  turned  on. 

II 

 1*    In  operating  the  stapler,  you  should  keep  your  fingers 

clear  of  all  movable 


Answers  to  Test  Questions 

I.    1.  (c). 
II.    1.  parts. 
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Metalworking  Equipment 


This  section  contains  specific  safety  instructions  for  operating  equipnient 
used  in  working  with  metal.    Many  of  these  pieces  of  equipment  are  found  in  the 
following  industrial  arts  facilities:    automotive  mechanics,  electronics,  industrial 
crafts,  metals,  power  mechanics,  woods,  and  general  industrial  arts.     Each  set  of 
safety  iiis true t ions  relating  to  the  operation  of  a  particular  piece  of  equipment 
is  followed  by  safety  test  questions  and  answers. 

Bar  Folder 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  bar  folder. 

2.  Remove  sharp  burrs  and  edges  on  sheet  metal  before  folding. 

3.  Fold  only  single  thickness  of  sheet  metal  within  capacity  of  the  bar  folder, 
(Follow  manufacturer' s  gauge  limit  specifications.) 

I4.    Make  sure  that  no  one  but  you  is  Inside  the  operator's  zone. 

5.  Keep  your  hands  clear  of  movable  parts. 

6.  Hold  handle  firmly. 

7.  Let  the  bar  down  slowly  after    completing  a  bend. 
Safety  Test  Questions  I 

(  )  1.  When  folding  metal  in  the  bar  folder,  you  should:  (a)  keep  your  fingers 
away  from  the  folding  bar;  (b)  let  the  folding  bar  drop;  (c)  always  fold 
across  a  hem;  or  (d)  feed  the  work  as  rapidly  as  possible. 

(  )  2.  When  you  are  using  the  bar  folder,  the  handle  should  be:  (a)  held  by 
another  person  at  all  times;  (b)  l^t  down  slowly;  (c)  thrown  back;  or 
(d)  rotated. 

II 

 1.    You  should  always  keep  your  hands  clear  of  movable   


2.    When  using  the  bar  folder,    you  should  let  the  handle 
down 


Answers  to  Test  Questions 

t:D?r  • 

bty)^  .    1.  parts;  2.  slowly  oq 


!•    Gbtaiii  permission  from  your  teacher  before  using  the  brake. 

2,  Keep  fingers  clear  of  clamping  bar  and  blade. 

3.  Make  sure  no  one  but  you  is  inside  the  operator's  safety  zone  (clear  of 
counter  balance.) 

II.    Fold  only  single  thickness  of  sheet  metal  within  capacity  of  the  brake 
(follow  manufacturer's  specifications  as  to  gauge  limits.) 

Safety  Test  Questions  I 

{     )    1.    Before  operating  the  brake,  you  should:     (a)  drop  the  leaf;  (b)  make 
sure  that  everyone  is  clear  of  the  counter  balance;  (c)  remove  the 
counter  balance;  (d)  remove  the  bending  leaf. 

(     )    2.    When  using  the  brake,  make  sure  that  your  fingers:     (a)  are  on  the 

clamping  bar;  (b)  on  the  bending  leaf;  (c)  are  on  the  counter  balance; 
or  (d)  are  clear  of  the  clamping  bar. 

II 

 1.    When  using  the  brake,  you  should  keep  fingers  clear  of 

clamping  . 

  2^    Before  operating  the  brake,  you  should  make  sure  that 

everyone  is  clear  of  the  counter   , 

Answers  to  Test  Questions 

I.    1.  (b);  2.  (d)* 
II.    1.  bar;  2.  balance 

Buffer 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  buffer. 

2.  Hold  work  with  both  hands* 

3.  Ask  your  teacher  for  special  instruction  and  permission  to  buff  small  pieces, 
U.    Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

5.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

6.  Turn  on  power  after  permission  is  given* 

7.  Apply  compound  sparingly. 
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7.    Hold  work  below  center  (horizon^al  axis)  as  wheel  revolves  toward  you. 

10.  Buff  flat  surfaces  fron  center  toward  lower  edge-     Sharp  edges  should 
point  downward, 

11.  Press  material  against  wheel  with  correct  amount  of  pressure. 

12.  Turn  off  power  after  using  buffer. 

13.  Cleaa  buffer  and  area  with  a  brush. 

Safety  Test  Questions  I 

(     )    1,    When  buffing,  you  should  hold  your  work:     (a)  on  top  of  wheel;  (b)  below 
center  (horizontal  axis  of  wheel);  (c)  above  center  (horizontal  axis  ^ 
of  wheel;  or  (d)  on  bottom  of  wheel. 

(  )  2.  You  must  wear  goggles  or  a  face  shield  when  using  buffer  because  either 
of  these  will:  (a)  magnify  your  work;  (b)  remove  glare;  (c)  help  avoid 
distraction  ;  or  (d)  protect  your  eyes  from  flying  particles. 

(     )    3-    Special  permission  to  buff  small  pieces  must  be  obtained  from: 

(a)  foreman;  (b)  teacher;  (c)  student;  or  (d)  monitor* 

(     )    U.    When  using  buffer,  you  should  point  sharp  edges  of  your  work;     (a)  upward; 

(b)  sideways;  (c)  horizontal;  or  (d)  downward. 

II 

 1.    When  using  buffer,  you  should  always  keep  your  hands  away 

f  rCKTl 


2.  Work  being  buffed  should  be  held  against  the  wheel  just 
below   , 

3,  Be  nnve  when  using  buffing  wheel  to  wear  face  shield  or 


U.    Special  permission  to  buff  small  pieces  must  be  obtained 
from  the 


Answers  to  Test  Questions 

I.    1.  (b);  2.  (d);  3.  (b);  I.  (d). 
II.    1*    wheel;  2.  center;  3.  goggles;  I4.  teacher. 


'Ol- 


id 
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Drill  Press 


Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  drill  press. 

2.  Shift  belt  and  make  other  adjustments  only  when  power  switch  is  turned  off. 

3.  See  that  belt  guard  is  in  place. 

}[.    Be  certain  that  the  table  and  head  of  drill  press  are  secure. 
Select  proper  drill  (be-  sure  it  is  sharp)  and  coolant. 

6.  Remove  chuck  key  immediately  al'ter  using  it. 

7.  Use  drill  press  vise  whenever  possible.  Clamp  vise  or  work  to  drill  press 
table . 

8.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

9.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 
3.0.    Turn  on  power  after  permission  is  given. 

11.  Keep  hands  away  from  revolving  spindle,  chuck,  drill,  and  chips. 

12.  Operate  feed  handle  so  that  drill  cuts  evenly  into  work. 

13-    Ease  up  on  feed  pressure  when  drill  begins  to  break  through  material. 
lU.    Back  drill  out  as  soon  as  hole  is  drilled. 

l5»    Stop  the  drill  press  before  at^^.empting  to  remove  work,  chips,  or  cuttings. 

16.  Use  a  brush  to  remove  chips  or  shavings. 

17.  Keep  floor  clean  around  drill  press. 

18.  Step  away  immediately  if  work  comes  loose  and  is  seized  by  drill;  shut  off 
power  if  possible  without  endangering  self. 

19.  Turn  off  power  after  using  drill  press  and  stand  by  until  the  machine  has 
stopped. 

20.  Clean  off  drill  press  table  and  surrounding  area.    Return  cleaned  drills, 
coolants,  and  clainping  devices  to  designated  place. 
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Safety  Test  Questions  I 

(     )    1.    Drill  press  work  should  be  held:     (a)  with  a  pair  of  tongs;  (b)  by  the 
hands;  (c)  in  a  vise  or  firmly  clamped  to  the  tablej  or  (d)  by  an 
assistant  at  all  times. 

(  )  2.  When  the  drill  begins  to  break  through  the  work,  you  should:  (a)  ease 
up  on  the  feed  pressure;  (b)  maintain  the  same  feed  pressure;  (c)  stop 
the  drill  press  immediately;  or  (d)  apply  more  pressure. 

(     )    3.    The  best  way  to  remove  chips  from  the  drill  press  is  with:     (a)  your 
fingers;  (b)  a  small  drill;  (c)  a  long  ruler;  or  (d)  a  brush. 

(     )    i|.    By  removing  the  chuck  key  from  the  chuck  before  turning  on  the  power, 

you  will  prevent:     (a)  the  chuck  fron  being  damaged;  (b)  the  drill  from 
breakingj  (c)  the  chuck  key  from  being  thrown  out  at  a  terrific  speed; 
or  (d)  the  chuck  from  becoming  unbalanced. 

(     )    5.    If  work  is  seized  by  the  drill,  you  should  (without  endangering  your- 
self):    (a)  exert  more  feed  pressure;  (b)  stop  the  machine  immediately; 
(c)  grab  it  with  your  hands;  or  (d)  decrease  the  feed  pressure. 

II 

 1.    Work  being  drilled  on  the  drill  press  should  be  securely 

clamped  to  the  table  or  in  a   . 

.  2.    Be  sure  to  remove  chuck  key  from  the  drill  press  before 

turning  the  power   ' 

 3.    You  should  remove  chips  from  the  drill  press  table  with 

a   . 

When  the  drill  begins  to  break  through  the  work,  you  should 
ease  up  on  the  • 

 5.    If  work  is  seised  by  the  drill,  you  should  (without  endanger- 

ing  yourself)  iinmediately  turn  the  power  . 

Answers  to  Test  Questions 

I.    1.  (c);  2.  (a);  3.  (d);  h.  (c);  5.  (b). 
II.    1.  vise;  2.  on;  3.  bmxsh;  U.  feed  (pressure);  5-  off. 

Forge 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  lighting  gas  forge, 

2.  Clear  area  of  all  flammable  material. 
3-    Keep  area  well  ventilated. 
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U,    Make  sure  n.  one  but  you  is  in  operator's  zone. 
S\     LigUo  gas  forge  l:';y  following  this  procedure: 

a-    V/ear  face  shield  or  safety  glasses  (goggles,  spectacles). 

b.  Run  air  for  two  minutes  in  unlighted  forge. 

c.  Turn  air  off, 

d.  Place  a  lighted  piece  of  paper  in  the  forge. 

e.  Create  draft  by  turning  on  air  slowly. 

f.  Tiarn  on  the  gas  slowly. 

g.  Adjust  the  flame  so  that  all  fire  is  confined  within  forge. 

6.  Handle  long  and  heavy  pieces  of  steel  wj.'th  great  care. 

7.  U'je  tcn.rrs  or  pliers  to  handle  hot  metal. 

8.  Be  careful  when  carrying  hot  metal.    Warn  students  who  may  be  in  the  way. 
Consider  all  metal  around  the  furnace  as  being  hot. 

9-    Mark  hot  metal  with  chalk  or  soapstone  with  the  word    "hot'^  if  it  is 
necessary  for  you  to  leave  your  work. 

10.  Use  only  tools  with  safe  handles  and  properly  dressed  heads. 

11.  Keep  anvil  face  clear  of  scraps  and  flakes  of  metal. 

12.  Hammer  metal  being  forged  only.  Striking  hammer  on  face  of  anvil  may  cause 
chips  of  steel  to  fly. 

13.  Stand  so  that  your  face  is  protected  when  quenching  metal. 

1)^.     Shut  off  GAS  first  and  then  AIR  when  you  have  fini.shed  using  the  forge. 

15.  Quench  hot  tongs  before  putting  them  away. 

16.  Clean  up  working  area. 


Safety  Test  Questions  I 

(     )    1.    Before  leaving  heated  metal  unattended,  you  should  use  chalk  or  soapstone 
to  label  it  with  the  word  '*hot"  because:     (a)  someone  may  be  burned  if 
he  touches  it^  (b)  other  work  may  be  placed  on  it;  (c)  you  can  tell  to 
whom  it  belongs j  or  (d)  chalk  will  help  cool  it. 

(     )    2.    You  should  hannaer  only  the  metal  being  forged  because  striking  directly  • 
on  the  face  of  the  anvil  may:     (a)  cause  a  disturbing  soundj  (b)  damage 
the  hammer j  (c)  cause  chips  from  the  anvil  and  the  hammer  to  fly  and 
injure  someone^  or  (d)  damage  the  anvil. 

(     )    3-    You  must  wear  a  face  shield  or  safety  glasses  (goggles^  spectacles)  when 
using  the  forge  or  ham,7iering  on  metal  because  these:  (a)  are  becoming  to 
you;  (b)  magnify  the  work^  thus  making  it  easier  for  you  to  see^ 
(c)  protect  your  eyes  from  bright  ligjitj  or  (d)  protect  your  eyes  from 
flying  particles. 


EKLC 


(  )  li.  When  preparing  to  light  the  gas  forge,  you  should  first:  (a)  turn  on  the 
gas;  (b)  run  air  through  the  forge j  (c)  place  a  lighted  piece  of  paper  in 
the  forge;  or  (d)  close  all  vents. 

(  )  5-  You  must  cool  tongs  before  placing  them  on  the  tool  rack  so  as  to  prevent 
(a)  warping  of  the  tongs;  (b)  burning  someone;  (c)  heating  the  tool  rack; 
or  (d)  disorganizing  the  tool  rack. 

II 

 1.    Before  leaving  heated  metal  unattended,  you  should  use  chalk 

or  soapstone  to  label  it  with  the  word   . 

  2.    You  should  hold  hot  metal  with  pliers  or   . 


 3.    In  preparing  to  light  a  gas  forge,  you  should  turn  on  the  air 

"before  turning  on  the   . 

 U.    Before  placing  tongs  on  tool  rack,  you  should  make  sure  that 

they  are  ^  . 

 5*    When  you  finish  usijig  the  gas  forge,  you  should  shut  off  the 

gas  first  and  then  the   . 

Answers  to  Test  Questions 

I.    1.  (a);  2.  (c);  3-  (d);        (b);  5-  (b). 
II«     1.  hot;  2.  tongs;  3-  gas;  1;.  cool  (cold);  5,  air. 

Furnace  (Bench) 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  lighting  furnace  for  soldering. 

2.  Secure  soldering  copper  in  a  vise  when  it  is  necessary  to  file  tip. 

3.  See  that  area  is  properly  ventilated. 

U.    Light  furnace  by  following  this  procedure: 

a.  Stand  to  one  side  of  furnace. 

b.  Place  a  lighted  piece  of  paper  in  the  furnace  if  furnace  does  not  have 
a  pilot  light. 

c.  Turn  on  the  gas  slowly. 

d.  Adjust  the  flame  so  that  all  the  fire  is  confined  within  furnace. 

5.  Place  the  soldering  copper  on  the  prescribed  rest  when  not  in  use. 

6.  Determine  heated  readiness  of  a  soldering  copper  by  testing  it  with  a 
piece  of  solder. 

7.  Use  care  in  handling  heated  soldering  copper. 

8.  Select  correct  flux  for  soldering  copper. 
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9.    Stand  so  that  you  will  be  protected  from  any  fumes  while  tinning  a  copper 
or  soldering, 

10.  Use  care  when  wiping  off  excess  solder. 

11.  Wipe  up  immediately  any  spilled  flux. 

12.  Shut  off  gas  when  you  have  finished  using  soldering  furnace, 

13.  Clean  area  when  you  have  completed  your  soldering. 


Safety  Test  Questions  I 

(     )    1.    Before  lighting  the  gas  furnace^  you  should  make  sure:     (a)  all  windows 
are  closed;  (b)  electric  lights  are  turned  on;  (c)  there  is  a  spare 
soldering  copper;  or  (d)  the  area  is  properly  ventilated. 

(     )    2.    When  lighting  the  gas  furnace,  you  should:     (a)  close  all  vents; 

(b)  stand  to  one  side;  (c)  immediately  turn  on  gas  full  force;  or 
(d)  preheat  furnace  before  turning  on  gas. 

(     )    3.    In  passing  a  soldering  copper  to  another  person,  you  should:     (a)  hand 
it  to  him  point  first;  (b)  grasp  it  by  the  middle  so  that  he  can  take 
hold  of  the  handle^  (c)  place  it  on  a  rest  or  in  the  furnace  so  that  he 
can  pick  it  up;  or  (d)  wrap  a  cloth  around  it  so  neither  of  you  will  be 
burned. 

(     )    U.    You  should  always  pick  up  a  soldering  copper:     (a)  by  its  handle; 

(b)  only  when  it  is  hot;  (c)  only  when  it  is  cold;  or  (d)  by  its  shank. 

(     )    5-    To  determine  whether  a  soldering  copper  is  hot  enough  to  use^  you  should: 
(a)  test  with  a  piece  of  solder;  (b)  dip  in  water;  (c)  hold  close  to  face; 
or  (d)  look  at  the  flame. 


II 


1.    When  lighting  the  gas  furnace,  you  should  stand  to  one 


2.    You  should  always  pick  up  a  soldering  copper  by  its 


3-    When  the  soldering  copper  is  not  in  use,  you  should  place 
it  in  the  furnace  or  on  the 


U.    You  should  determine  the  heated  readiness  of  a  soldering 
copper  by  testing  it  with  a  piece  of 


Answers  to  Test  Questions 

I.    1.  (d);  2.  (b);  3.  (c);  h.  (a);  5.  (a). 
II.    1.  side;  2.  handle;  3.  rest;  U.  solder. 
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Furnace  (Crucible) 

Safety  Instructions 

1.  Use  caution  in  handling  tools,  castings,  or  other  metal  in  the  foundry  area, 
as  they  may  be  hot. 

2.  Obtain  approval  from  your  teacher  before  closing  a  mold. 

3.  Keep  molds  covered  until  ready  for  pouring. 

U,    Obtain  permission  from  your  teacher  before  lighting  gas  furnace. 

5.  Keep  all  flammable  material  away  from  the  working  area. 

6.  Light  gas  furnace  by  following  this  procedure: 

a.  Wear  face  shield  or  safety  glasses  (goggles^  spectacles). 

b.  .   Run  air  for  two  minutes  in  unlighted  furnace. 

c.  Turn  off  air, 

d.  Place  *a  lighted  piece  of  paper  in  the  furnace. 

e.  Create  draft  by  turning  on  air  slowly. 

f .  Turn  on  the  gas  slowly. 

g.  Adjust  the  flame  so  that  all  fire  is  confined  within  furnace.  I 

7.  Preheat  metal  to  remove  moisture  before    placing  in  a  crucible  containing 

any  molten  metal.  ■ 

8.  Preheat  skimmer  before  using.  1 

9.  Shut  off  GAS  first  and  then  AIR  when  you  have  finished  using  the  furnace. 

10.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles) gloves,  and 
protective  covering  for  the  feet  when  handling  ladles  or  crucibles  of 
molten  metal. 

11.  Move  with  care  and  carry  molten  metal  close  to  the  floor  to  reduce  possible 
dangers, 

12.  Have  mold  on  floor  when  pouring  metal. 

13.  Stand  so  that  your  face  is  protected  when  pouring  metal. 

i 

lU.    Allow  casting  to  cool  before  breaking  it  out  of  mold. 
l5«     Clean  working  area. 

i 

I 

! 

! 
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Safety  Test  Questions 


I 


If  water  comes  in  contact  with  molten  metal,  it  will:     (a)  discolor  the 
material;  (b)  cause  an  offensive  odor;  (c)  cause  an  explosion;  or 
(d)  make  the  material  nonmetallic. 

When  preparing  to  light  the  gas  furnace,  you  should  first:     (a)  tu-'n  on 
the  gas;  (b)  run  air  through  the  furnace;  (c)  place  a  lighted  piece  of 
paper  in  the  furnace;  or  (d)  close  all  vents. 

You  must  wear  a  face  shield  or  safety  glasses  (goggles,  spectacles)  when 
you  handle  ladles  or  crucibles  of  molten  metal  because  these:     (a)  are 
becoming  to  you;  (b)  magnify  the  work,  thus. making  it  easier  for  you  to 
see;  (c)  protect  your  eyes  from  bright  light;  or  (d)  protect  your  eyes 
from  metal  that  may  splatter. 

When  pouring  metal,  you  should  have  the  mold  placed:     (a)  on  the  bench; 
(b)  on  the  floor;  (c)  even  with  your  waist;  or  (d)  even  with  your 
shoulders. 

You  should  preheat  metal  before  placing  it  in  a  crucible  containing  any 
molten  metal  so  as  to  remove:     (a)  moisture;  (b)  impurities;  (c)  oxides; 
or  (d)  carbon, 

II 

 !•  In  preparing  to  light  a  gas  furnace,  you  should  turn  on 

the  air  before  turning  on  the 


2.  When  you  have  finished  using  the  furnace,  you  should 
shut  off  the  gas  first  and  then  the 


3»  If  water  comes  in  contact  with  molten  metal,  it  will 
cause  an 


i|.  When  pouring  metal,  you  should  have  the  mold  placed  on 
the  , 

5.    You  should  preheat  metal  before  placing  it  in  a  crucible 
containing  any  molten  metal  so  as  to  remove 


Answers  to  Test  Questions 

I.     1.  (c);  2.  (b);  3.  (d);  I4.   (b);  5.  (a). 
II.     1.  gas;  2.  air;  3.  explosion;  k»  floor;  5*  moisture. 


Grinder 
Safety  Instructions 

1.  Obtain  permission  from  yoUr  teacher  before  using  grinder. 

2.  Set  tool  rest  1/16  in.  to  1/8  in.  from  the  wheel. 

3.  Dress  wheel  when  necessary. 
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li.    See  that  guard  is  in  place. 

Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 
6,    Wear  face  shield  or  safety  glasses  (goggles,  spectacles)  and  use  glass 

safety  guard  on  grinder. 
?•    Stand  to  one  side  of  wheel. 

8.  Turn  on  power  after  permission  is  given. 

9.  Keep  hands  away  from  the  wheel  while  it  is  in  motion. 

10.  Hold  work  with  your  hands.     Ask  your  teacher  for  special  instruction  and 
permission  to  grind  small  pieces. 

11.  Use  the  face  of  the  wheel  only. 

12.  Press  material  against  the  wheel  with  correct  amount  of  pressure. 
Safety  Test  Questions  I 

(     )    1.    You  must  wear  a  face  shield  or  safety  glasses  (goggles,  spectacles) 

when  using  grinder  because  these:     (a)  are  becoming  to  you;  (b)  magnify  the 
work,  thus  making  it  easier  for  you  to  see;  (c)  protect  your  eyes  from 
bright  light;  or  (d)  protect  your  eyes  from  flying  particles, 

(     )    2.     The  grinder  tool  rest  must  be  securely  fastened:     (a)  iinmediately  after 
grinder  is  turned  on;  (b)  1  in.  away  from  wheel;  (c)  when  wheel  is  not 
in  motion;  or  (d)  after  power  is  turned  off  and  the  wheel  is  coasting, 

(     )    3.    You  should  set  grinder  tool  rest:     (a)  ^  in.  away  from  wheel;  (b)  so 
wheel  rubs  lightly  against  tool  rest;  (c)      in.  away  from  wheel;  or 
(d)  no  more  than  1/8  in.  from  wheel. 

(     )    U.     To  grind  small  pieces  of  stock,  you  should:     (a)  hold  them  in  your  bare 
hands;  (b)  hold  them  with  a  rag;  (c)  use  a  very  coarse  wheel;  or 
(d)  receive  special  instruction  and  permission  from  your  teacher. 

(     )    5.    You  should  stand  to  one  side  of  grinding  wheel  while  it  is  gathering 
speed  because:     (a)  if  it  has  a  defect,  the  wheel  may  fly  to  pieces; 
(b)  the  air  currents  from  wheel  are  xinhealthful;  (c)  it  will  tempt  you 
to  use  the  wheel  too  soon  and  cause  it  to  stop;  or  (d)  you  can  see  if 
the  wheel  is  running  true. 

II 

 !•    You  must  wear  a  face  shield  or  safety  glasses  (goggles, 

spectacles)  when  using  the  grinder  because  these  will 
protect  your 
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2.    The  grinder  tool  rest  should  be  set  away  from  grinding 
wheel  no  more  than  inch. 
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3.    When  using  the  grinder,  you  should  keep  your  hands  away 
from  the  * 

 Ix.     To  grind  small  pieces  of  stock,  you  should  obtain  special 

"  permission  from  the   . 

 5-    When  starting  the  grinder,  you  should  stand  to  one  ^  

Answers  to  Test  Questions 

I.     1.  (d)i  2.  (c);  3.  (d);  h.  (d);  5.  (a). 
II.    1.  eyesj  2.  1/8;  3.  wheelj  U.  teacher;  5*  side. 

Lathe  (Metalworking) 

Safety  Instructions 

A.    General  Turning  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  lathe. 

2.  Roll  sleeves  above  elbows  and  remove  or  fasten  any  loose  clothing. 

3.  Make  all  adjustments  only  when  machine  is  at  a  dead  stop. 
U.    Check  to  see  that  all  guards  are  in  place. 

5.  Be  sure  that  all  parts  of  the  carriage  will  clear  any  rotating  part 
during  full  length  of  cut. 

6.  Remove  chuck  key  or  wrench  immediately  after  using. 

7.  Set  tool  on  center  of  work  to  be  turned. 

8.  Wear  a  face  shield  or  safety  glasses  (goggles,  spectacles),. 
9«    Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

10.  Turn  on  power  after  permission  is  given. 

11.  Place  your  hands  on  the  controls  or  at  your  sides  except  whe*n  filing 
or  polishing. 

12.  Keep  hands  away  from  chips. 

13.  Finish  your  cuts  that  are  close  to  chuck  or  against  a  shoulder  by  hand  feed. 
lU.    Bring  lathe  to  a  complete  stop  before  reversing. 

15.  Remove  toolholder  and  tool  post  before  filing  or  polishing. 

16.  Shut  off  power  after  using  lathe  and  stand  by  until  the  machine  has  stopped. 

17.  Clean  machine  and  area. 


B.  Between-Centers  ?urning' Instructions 

1.  Use  safety  dog  to  drive  work. 

2.  Clamp  tailstock  securely. 

3.  Adjust  and  lubricate  the  tailstock  center. 

h»    Regulate  depth  of  cut  according  to  size  and  type  of  metal, 

5.  Use  tools  that  are  properly  ground  for  the  particular  job, 

C.  Chuck  and  Faceplate  Turning  Instructions 

1.  Place  a  board  under  chuck  when  threading  it  on  or  off  spindle.  Keep 
your  fingers  clear, 

2.  Secure  viork  firmly  in  chuck, 

3.  Remove  chuck  key  or  wrench  djnmediately  after  using  it. 

I4.     Counterbalance  work  on  the  faceplate  if  it  is  irregular  in  shape. 
5*    Turn  chuck  or  faceplate  by  hand  through  one  complete  cycle  to  make 
sure  work  is  clear. 

6.  Regulate  depth  of  cut  according  to  size  and  type  of  metal, 

7.  Stand  to  one  side  of  revolving  faceplate. 

8.  Stop  power  feed  before  tool  reaches  jaws  of  chuck. 

Safety  Test  Questions  I 

(     )    1,    Measurements  should  be  made  when  the  lathe  is  at  a  dead  stop  so  as  to: 

(a)  avoid  damaging  measuring  toolj  (b)  prevent  measuring  instrument  from 
getting  caught  and  flying  out;  (c)  make  faster  measurements;  or  (d)  keep 
chuck  tight. 

(     )    2.    When  the  lathe  chuck  or  faceplate  has  been  removed  from  the  lathe,  you 

should  place  it:     (a)  on  the  ways:  (b)  in  such  a  manner  that  it  will  not 
roll  and  fall  onto  the  floor j  (c)  on  the  carriage;  or  (d)  in  the  chip  pan, 

(     )    3.    Before  cleaning  your  work  with  a  rag,  be  sure  the  lathe  is:     (a)  operating 
slowly;  (b)  rotating  in  reverse;  (c)  at  a  dead  stop;  or  (d)  revolving 
at  full  speed. 

(     )    h.    To  prevent  the  possibility  of  the  chuck  key  or  wrench  from  flying  out 
of  the  lathe  chuck,  you  should:    (a)  operate  the  lathe  at  low  speed; 

(b)  tighten  the  chuck;  (c)  remove  the  key  or  wrench  immediately  after 
using;  or  (d)  use  a  key  or  wrench  that  fits  securely, 

(     )    5.    Lathe  chips  are:     (a)  cool  when  the  lathe  is  operating  slowly;  (b)  cut 
from  aluminum  and  brass  only;  (c)  likely  to  burn  and  cut  if  you  grasp 
them;  or  (d)  safe  to  handle. 


II 

1.  Shifting  gears  and  changing  levers  on  the  lathe  should  nnly 
be  done  when  the  machine  is   ^, 

2.  Before  stai'ting  the  lathe,  you  should  see  that  it  turns 
freely  by  rotating  it  by    . 

_3.    When  making  cuts  where  flying  chips  are  a  hszard,  you  must 
wear 


 U.    Before  filing  or  polishing,  the  toolholder  and  tool  post 

should  be  

 5.    You  should  remove  the  chuck  key  or  wrench  from  the  lathe 

chuck  immediately  after  ^  . 

Answers  to  Test  Questions 

I.     1.   (b);   2.   (b);   3.   (c)j  h.   {c)i  5.  (c). 
II      1.     stopped;,  2.  hand;  3.  face  shield  (safety  glasses);  i|.  removed;  5-  using. 

Milling  Machine 

Safety  Instructions 

1,  Obtain  permission  from  your  teacher  before  using  milling  machine. 

2.  Make  adjustments  or  setup  only  when  machine  is  at  a  dead  stop.     Check  with 
the  teacher. 

3-    Use  correct  fitting  wrenches  on  machine  parts. 

U.    Handle  all  cutters  carefully. 

5-    Select  proper  cutter;  be  sure  it  is  sharp, 

6.  Use  only  a  soft  hammer  or  mallet  to  seat  work  against  the  parallels  of 
bottom  of  vise. 

7.  Be  sure  that  job  is  securely  fastened. 

8.  Make  certain  that  work,  milling  machine  table,  and  any  holding  device  will 
clear  arbor  and  support  during  cut. 

9.  Set  machine  for  proper  depth  of  cut. 

10.  Select  correct  feed. 

11.  Disengage  handles  when  automatic  feed  is  to  be  used  or  table  is  to  be  locked. 

12.  Make  sure  no  one  but  you  is  inside  the  operator's  zone. 
13*    Stand  to  one  side  of  machine^ 

Q     Ik*    Turn  on  power  after  permission  is  given. 
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Be  sure  that  cutter  is  turning  in  proper  direction. 

16.  Feed  against  or  opposite  to  direction  of  rotation  of  cutter. 

17.  Use  a  brush  to  remove  chips  from  work  when  machine  is  at  rest. 
18 •    Keep  floor  clean  around  milling  machine. 

19.  Turn  off  power  after  using  milling  machine  and  stand  by  until  the  machine 
has  stopped. 

20.  Release  all  automatic  feeds. 

21.  Clean  machine  and  area  with  a  brush. 


Safety  Test  Questions  I 

You  should  check  all  attachments  and  clamps  on  the  milling  machine  for 
tightness  before:    (a)  turning  on  the  powerj  (b)  oiling  the  machine] 
(c)  changing  the  spindle  speeds;  or  (d)  turning  off  the  automatic  feed. 

When  cutter  of  milling  machine  is  revolving:     (a)  clean  the  table: 

(b)  oil  the  bearings;  ..(c)  clean  the  arbor  with  a  cloth^  or  (d)  stand  to 
one  side  of  machine.  ; 

The  best  way  to  remove  metal  cuttings  or  chips  from  your  work  is  to  use:  , 
(a)  your  hand;  (b)  a  clean  rag;  (c)  a  brush;  or  (d)  a  tool,  j 

Striking  a  mill  cutter  with  a  steeQ  hammer  may:     (a)  cause  pieces  of 
steel  to  fly;  (b)  break  the  cutter;  (c)  damage  the  arbor;  or  (d)  damage  j 
the  hammer.  ! 

When  you  have  finished  using  the  milling  machine ,  you  should:  (a)  speed  "] 
up  all  clutches  and  feeds;  (b)  seat  work  against  the  parallels;  j 

(c)  release  all  automatic  feeds;  or  (d)  select  proper  cutter. 

11  i 

^   1.    You  should  check  all  attachments  and  clamps  on  the  milling 

machine  before  turning  on  the  .  j 

 2.    When  milling  machine  cutter  is  revolving^  you  should  stand 

to  one  . 


3.     The  best  way  to  remove  metal  cuttings  or  chips  from  your 
work  is  to  use  a 


h.    When  you  have  finished  using  the  milling  machine,  all 
automatic  feeds  should  be 


5.    You  should  make  adjustments  or  setup  only  when  milling 
machine  is 


Answers  to  Test  Questions 

I.    1.  (a);  2.  (d);  3.  (c);  h.  (a);  5.  (c). 
II.     1.  power  (switch^  machine);  2.  side;  3.  brush;  li.  released;  5.  stopped. 
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(  ) 

(  )  2. 

(  )  3. 

(  )  1*. 

(  )  5. 


Planer  (Metalworking) 

Safety  Instructions 

!•    Obtain  permission  from  your  teacher  before  using  planer. 

?•    Make  adjustments  or  setup  only  when  machine  is  at  a  dead  stop. 

3.    Secure  work  firmly  in  the  machine. 

U.     Select  proper  tool  for  the  job. 

5.     Set  machine  for  proper  depth  of  cut. 

6*    Make  sure  that  work  clears  cross  rail  and  sides  of  machine* 

7.  See  that  stops  are  set  for  controlling  the  movement  of  table. 

8.  Make  sure  no  one  but  you  is  inside  the  operator's  zone. 

9.  Protect  your  eyes  with  a  face  shield  or  safety  glasses  ( goggles ,  spectacles). 

10.  Check  to  see  that  lever  is  in  neutral  position  before  starting  the  motor. 

11.  Turn  on  power  after  penriission  is  given. 

12.  Keep  your  hands  away  from  cutting  tool  and  line  of  travel  of  moving  parts 
of  machine. 

13.  Turn  off  power  after  using  planer  and  stand  by  until  the  machine  has  stopped. 
lU.    Clean  machine  and  area  with  a  brush. 

Safety  Test  Questions  I 

(     )    1.    When  setting  up  a  job  on  the  planer^  be  certain:     (a)  there  are  no  chips 
on  the  table;  (b)  your  work  is  securely  fastened  on  the  table j  (c)  the 
platen  travels  at  least  6  in^  or  (d)  the  machine  is  in  gear* 

(     )    2.    Before  starting  the  planer ,  you  should  make  sure  the  work  will  clear  the: 

(a)  starting  lever 5  (b)  operator;  (c)  table;  or  (d)  cross  rails  and  sides 
of  machine. 

(  )  3.  When  operating  the  planer,  you  should:  (a)  oil  the  machine;  (b)  sweep 
the  chips  from  the  floor  immediately;  (c)  wear  a  face  shield  or  safety 
glasses;  or  (d)  increase  the  cutting  speed. 

(     )    h*    You  should  use  a  file  to  remove  sharp  burrs  and  corners  from  your  work 
so  as  to:     (a)  prevent  work  from  being  marred;  (b)  avoid  tearing  your 
clothes;  (c)  prevent  your  fingers  from  being  cut;  or  (d)  speed  up 
production. 

(     )    5-    When  the  planer  is  in  motion,  you  should:     (a)  lean  on  the  cross  rail; 

(b)  sit  nearby  and  watch;  (c)  stop  the  table  each  time  it  returns;  or 
(d)  keep  your  hands  away  from  the  work. 


II 


^1.    In  setting  up  a  job  on  the  planer,  you  should  be  certain 
that  your  work  is  securely 

2.    Before  starting  the  planer,  you  should  make  sure  the  work 
clears  the  sides  of  machine  and  the  cross 


_3.    When  operating  the  planer,  you  should  wear  a  face  shield  or 


\\.    When  the  planer  is  In  motion,  you  should  stand  to  one 


Sharp  burrs  and  corners  should  be  removed  from  your  work 
with  a 


Answers  to  Test  Questions 

I.  1.  (b).   2.  (d);  3.   (c);  h.  (c);   5.  ( d) . 

II.    1.  fastened  (held);  2.  rail;  3.  safety  glasses  (goggles,  spectacles); 
U.  side;  5.  file. 

Portable  Electric  Drill  •  ' 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  portable  electric  drill. 

2.  Select  proper  drill  (be  sure  it  is  sharp)  and  coolant. 

3.  Make  sure  switch  is  in  an  ^'off"  position. 

U.    Remove  chuck  key  immediately  after  using  it. 

5.  See  that  a  grounded  wire  is  connected  to  the  portable  electric  drill. 

6.  Keep  drill,  electric  cord,  and  plug  dry  at  all  times. 

7.  Plug  in  electric  cord. 

8.  Hold  the  machine  firmly. 

9.  Turn  on  power  after  permission  is  given. 

10.    Keep  hands  away  from  revolving  spindle  and  drill. 

II.  Apply  straight  and  steady  pressure  on  the  drill. 

12.  Ease  up  on  pressure  just  before  drill  begins  to  break  thrbugh  material. 

13.  Back  drill  out  as  soon  as  hole  is  drilled. 

lU.    Turn  off  power  and  hold  machine  firmly  until  it  comes  to  a  dead  stop  ~  then 
rest  machine  on  its  side. 
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Disconnect  electric  cord«     Clean  and  return  machine  to  designated  place. 


Safety  Test  Questions  I 

(     )    1,    You  should  select  a  location  that  is  dry  and  not  grounded  for  using  a 
portable  electric  tool  or  appliance  so  as  to  avoid:     (a)  soiling  the 
equipment;  (b)  serious  electric  shock;  (c)  motor  bearings  deterioration; 
or  (d)  discoloring  the  electric  cord. 


By  removing  the  chuck  key  from  the  drill  chuck  before  turning  on  the 
power,  you  will  prevent  the  :     (a)  chuck  from  being  damaged;  (b)  drill 
from  breaking;  (c)  chuck  key  from  being  thrown  out  at  a  terrific  speed;  or 
(d)  chuck  from  becoming  unbalanced. 

Before  plugging  in  the  portable  electric  drill,  you  should:     (a)  remove 
the  drill;  (b)  check  the  armature;  (c)  make  sure  the  switch  is  off 3  or 
(d)  disconnect  the  ground  wire. 

When  you  turn  off  the  switch  on  the  portable  electric  drill,  you  should: 
(a)  disconnect  electric  cord;  (b)  inspect  rotor;  (c)  blow  the  sawdust 
out  of  the  armature  opening;  or  (d)  hold  the  machine  firmly  until  it 
comes  to  a  dead  stop. 

II 

  1.    You  should  select  a  location  that  is  dry  and  not  grounded 

for  using  a  portable  electric  tool  or  appliauice  so  as  to 
avoid  serious  electric 


2.    Be  sure  to  remove  the  chuck  key  from  the  drill  chuck 
before  you  turn  the  power   *  . 


3.    Before  plugging  in  the  electric  drill,  you  should  make 
certain  the  switch  is 


i|.    When  you  turn  off  the  switch  on  the  portable  electric 

drill,  you  should  hold  the  machine  firmly  until  it  comes 
to  a 


Answers  to  Test  Questions 

I.     1.  (b);  2.  (c);  3-  (c);  h.  (d). 
II.     1.  shock;  2.  on;  3*  off;  k*  stop, 

Shaper  (Metalworking) 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  shaper, 

2.  Make  adju.'^tments  or  setup  only  vrhen  machine  is  at  a  dead  stop. 

3.  Use  soft  hairmier  or  mallet  to  set  work  on  the  parallels. 
U.    Secure  work  firmly  in  the  machine. 


(     )  2. 

(  )  3. 
(     )  h. 


5.  Select  proper  tc-.l  for  the  job. 

6.  Set  machine  for  proper  depth  of  cut. 

7.  3e  sure  that  ram  and  head  will  clear  your  work  and  any  holding  device. 

8.  Make  sure  no  one  but  you  is  inside  the  operator's  ;;one. 

9.  Protect  your  eyes  with  a  face  shield  or  safety  glasses  (goggles,  spectacles). 

10.  Check  to  see  that  lever  is  in  neutral  position  before  starting  the  motor. 

11.  Stand  to  one  side  of  machine. 

12.  Turn  on  power  after  permission  is  given. 

13.  Keep  your  hands  away  from  cutting  tool  and  line  of  travel  of  all  moving  parts. 
Ih.     Turn  off  power  after  using  shaper,  and  stand  by  until  the    machine  has  stopped. 
15.    Clean  machine  and  area  with  a  brush. 

Safety  Test  Questions  I 

(     )    1.    When  setting  up  a  job  on  the  shaper,  be  certain:     (a)  there  are  no  chips 
on  the  vise;  (b)  your  work  is  securely  fastened  in  the  machine;  (c)  the 
stroke  of  the  ram  is  at  least  3  in.  long;  or  (d)  the  machine  is  in  gear. 

(     )    2.    Before  starting  the  shaper,  you  should  make  sure  the  ram  and  head  will 

clear  the:     (a)  starting  lever;  (b)  ram  clamp;  (c)  operator;  or  (d)  work 
and  holding  device. 

(     )    3.    When  operating  a  shaper,  you  should:     (a)  oil  the  machine;  (b)  sweep  the 
chips  from  the  floor  immediately;  (c)  wear  a  face  shield  or  safety 
glasses;  or  (d)  increase  the  cutting  speed. 

(     )    U.    You  should  use  a  file  to  remove  sharp  burrs  and  corners  from  your  work  so 
as  to:     (a)  prevent  work  from  being  marred;  (b)  avoid  tearing  your 
clothes;  (c)  prevent  your  fingers  from  being  cut;  or  (d)  speed  up 
production. 

(     )    5.    When  the  shaper  is  in  motion,  you  should:     (a)  lean  on  the  ram;  (b)  sit 
nearby  and  watch;  (c)  raise  the  tool  holder  on  each  back  stroke;  or 
(d;  keep  your  hands  away  from  the  work. 

II 


_1.    In  setting  up  a  job  on  the  shaper,  you  should  be  certain 
that  your  work  is  securely 

_2.    Before  starting  the  shaper,  you  should  make  sure  the  ram 
and  head  clear  your 

_3.    When  operating  a  shaper,  you  should  wear  a  face  shield 
or 
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 ^  I^tien  the  shaper  is  in  moticn,  you  should  stand 

 5.     Sharp  burrs  and  corners  should  be  removed  from  your  work 

^  with  a  . 

Answers  to  Test  Questions 

I.  1.   (b);  2.  (d);  3.  (c);  h.   (c);  5.  (d). 

II.     1.  fastened  (held);  2.  work;  3.  safety  glasses  (goggles,  spectacles); 
It.     side;  5-  file. 

Shear 

Safety  Instructions 

1-    Obtain  permission  from  your  teacher  before  using  the  shear. 

2.  See  that  guards  are  in  place. 

3.  Follow  manufacturer's  specifications  as  to  gauge  of  sheet  metal  that  can 
be  safely  cut. 

Itc     Cut  narrow  strips  of  metal  crosswise  only. 

5.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

6.  Stand  directly  in  front  of  machine. 

7.  Feed  pieces  of  metal  into  shear  from  front  (operator's  position). 

8.  Keep  your  fingers  away  from  clamp  and  blade. 

9.  Hold  stock  securely  against  guide. 

10.    Make  sure  the  foot  that  is  not  being  used  to  operate  treadle  is  clear  before 
pushing  down  on  treadle. 

II.  Regulal-.i'  pressure  on  treadle  according  to  gauge  and  type  of  stock.  Keep 
foot  on  treadle  to  ease  its  return  to  normal  position. 

12.  Allow  small  pieces  of  metal  being  cut  to  drop  to  the  floor  or  into  a 
container. 

13.  Use  care  when  picking  up  trimmings. 
Safety  Test  Questions  I 

(  )  1.  The  shear  must  be  operated  by:  (a)  several  students  at  once;  (b)  an 
advanced  student  and  the  shop  foreman;  (c)  one  student  and  a  helper; 
or  (d)  only  one  person  at  a  time. 


You  should  make  sure  that  the  foot  that  is  not  being  used  t-c  cperaLe 
the  foot  treadle  of  the  shear  is  kept:     (aj  on  the  treadle;  (b)  under 
the  treadle^  (c)  clear  of  the  treadle;  or  (d)  away  from  the  flc:r- 

VJhen  using  a  shaper,  you  should  keep  ycur  fingers:     (a)  near  the  clamp 
and  blade;  (b)  under  the  clamp  and  blade;  (c)  away  from  the  clamp  and 
blade;  or  (d)  betvzeen  the  clamp  and  blade. 

After  pushing  down  on  the  shear^s  treadle  for  a  cut,  you  should  allow 
the  treadle  to:     (a)  stay  down;  (b)  return  to  its  normal  position  as 
fast  as  possible;  (c)  return  only  part  way;  or  (d)  return  slowly  to  its 
normoLl  position. 

II 

 1.    The  shear  must  be  operated  by  only  one    . 

 2.    You  should  maka  sure  that  the  foot  that  is  not  being  used  to 

operate  the  foct  treadle  is  clear  of  the   , 

 3»    When  using  the  shea^r,  you  should  keep  your  fingers  away  from 

the  clamp  and   • 

 i|.    After  pushing  down  on  the  shear's  treadle  for  a  cut^  you 

should  allow  the  treadle  to  return  to  its  normal  position 

Answers  to  Test  Questions 

I.     1.  (d);  2.  (c);  3.  (c);  (d). 
II.     1.  person  (student);  2.  treadle;  3*  blade;  h.  slowly. 

Welder 

Safety  Instructions  -  Oxygen -Acetylene  Welding 

1.  Obtain  permission  from  your  teacher  before  using  welding  equipment. 

2.  Fasten  cylin'*^3rs  with  a  chain  or  other  suitable  device  as  a  protection 
against  falling  or  rolling. 

3.  Close  cylinder  valve  and  replace  protective  cover  before  moving  cylinder, 
U.    Keep  welding  equipment  free  of  oil  and  grease.    Use  only  clean  rags  for 

wiping  off  welding  equipment. 

5.  Inspect  hose  before  using. 

6.  Make  sure  that  hose  is  properly  connected  and  that  all  connections  am  tight. 

7.  Report  any  leaking  of  cylinders  or  connections  to  teacher  immediately. 

8.  Make  sure  you  have  ample  ventilation. 
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9.    Keep  all  flarL^iable  material  away  from  working  area. 
10.    Be  sure  that  you  vjear  weldiiig  goggles.    All  assistants  and  observers  must 

also  wear  welding  goggles. 
11 •    Release  regulator  pressure  screw.    Open    cylinder  valves  gradually. 
12,    Open  acetylene  cylinder  valve  one  and  one-fourth  turns  or  less.  Keep 

wrench  in  place  so  that  valve  may  be  shut  off  quickly  if  necessary. 
13 •    Keep  acetylene  pressure  in  the  hose  below  15  pounds  per  square  inch, 
ill.    Use  a  friction  torch  lighter  to  ignite  torch. 
IS*     Close  acetylene  valve  first  if  torch  backfires. 

16.  Make  certain  lighted  torch  always  points  away  from  yourself  and  other 
students. 

17.  Keep  sparks  and  flame  away  from  cylinders. 

18.  Close  cylinder  valve  when  you  have  finished  your  welding  job. 

19.  Quench  section  of  metal  that  has  been  welded  or  mark  with  chalk  or  s capstone 
the  word  '^hot"  on  the  metal  if  it  is  necessary  for  you  to  leave  your  work. 

Safety  Test  Questions  -  Oxygen-Acetylene  Welding 


(     )    1.    You  should  make  sure  welding  equipment  is:     (a)  lubricated  with  oil; 

(b)  tightened  by  hand;  (c)  kept  free  of  oil  and  grease;  or  (d)  lubricated 
weekly. 

(     )     2.    Welding  goggles  are  worn  because  they:     (a)  magnify  your  work;  (b)  pro- 
tect your  eyes  from  dust;  (c)  help  you  concentrate  on  your  work;  or 
(d)  protect  your  eyes  against  heat,  rays,  and  sparks. 

(     )    3-     The  valve  on  a  cylinder  of  acetylene  should  be  opened:     (a)  with  a  pair 

of  pliers;  (b)  three  full  turns;  (c)  one  and  one-fourth  turns  or  less;  or 
(d)  as  many  turns  as  possible. 

(     )    Ii.    V/hen  you  light  a  welding  torch,  you  should  use  a:     (a)  friction  torch 
lighter;  (b)  match;  (c)  fluid  lighter;  or  (d)  piece  of  lighted  paper. 

(     )    5-    If  a  welding  torch  backfires,  you  should:     (a)  dip  the  torch  in  waterj 
(b)  inspect  the  hose;  (c)  hang  an  out-of  order  sign  on  equipment;  or 
(d)  close  the  acetylene  valve  first. 


II 

1-    Before  moving  a  cylinder,  ycu  should  cl^se  the  valve  and 
replace 

 2.     You  should  report  any  leaking  of  cylinders  or  corinecti  ns 

iininediately  lo  the 

 _^3.     You  should  keep  the  acetylene  pressure  in  the  hcse  belcw 

  pounds  per  square  inch, 

  The  valve  on  a  cylinder  of  acetylene  should  be  opened  not 

more  than  turns. 

 5*    Anyone  watching  a  ^-'^Iding  flame  must  wear  welding 

Answers  to  Test  Questions 

I.    1.  (c)]  2.  (d)5  3.  (c)j  U.  (a)i  5.  (d). 
II.    1.  cover  (cap)j  2.  teacher j  3.  l5j  U.  ihl  goggles. 

Safety  Instructions  -  Electric  Welding 

1.  Obtain  permission  from  your  teacher  before  using  welding  equipment. 

2.  Wear  a  helmet  with  pi^oper  observation  window^  treated  gauntlet  gloves,  and 
treated  leather  apron.    All  assistants  and  observers  must  also  wear  this 
equipment. 

3.  Keep  your  sleeves  and  pants  cuffs  rolled  doiWi..     Wear  leather  jacket. 

U.    Make  sure  electric  welding  is  done  only  in  a  correctly  constructed  booth  or 
room  or  behind  proper  screens. 

5.  Be  sure  there  is  ample  ventilation. 

6.  Keep  all  flammable  material  away  from  working  area. 

7.  See  that  floor  area  is  clear  of  all  obstructions. 

8.  Report  to  your  teacher  at  once  if  electrode  holder,  holder  cable  connection, 
cable  or  cable  terminals  at  the  welding  machine,  ground  clamp,  lugs,  or  cable 
get  hot. 

9.  Hang  up  electrode  holder  and  turn  off  welder  when  work  is  being  changed  or 
when  work  has  been  completed. 
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Electric  V.'eliing 


I 

1.  If  observation  windovj.  in  ycur  welding  helmet  is  cracked,  it  will: 

(a)  allov:  dust  to  pass  through  it;  (b)  obstruct  ycur  view;  (c)  transinit 
irifrared  and  ultraviolet  rays;  or  ( d)  rattle  every  tirae  the  helmet 
is  flipped  up. 

2.  VJhen  you  are  through  using  the  electrode  holder,  you  should:     (a)  place 
it  on  a  metal  workbench;  (b)  clamp  it  on  the  metal  f ramt  of  the  workbench; 
(c)  rest  it  on  the  floor;  or  ( d)  suspend  it  so  that  it  will  not  touch,  any 
metal- 

3.  If  a  cable  or  the  electrode  holder  overheats,  you  should:     (a)  notify 
your  teacher;  (b)  turn  the  voltage  down;  (c)  stop  welding  and  wait  until 
it  cools;  or  (d)  change  the  electrode  holder- 

h-    You  should  always  draw. the  curtains  on  the  welding  booth  before  you 
strike  an  arc  so  as  to:     (a)  protect  your  eyes  from  the  infrared  and 
ultraviolet  reays;  (b)  keep  the  work  from  getting  cool;  (c)  prevent 
anyone  from  noticing  any  mistakes;  or  (d)  protect  anyone  nearby  from 
the  infrared  and  ultraviolet  rays- 

5.     Before  leaving  heated  metal  unattended^  you  should  use  chalk  or  soapstone 
to  label  it  with  the  word  "hot"  because:     (a)  someone  may  be  burned  if 
he  touches  it;  (b)  other  work  may  be  placedon  it;  (c)  you  can  tell  to 
whom  it  belongs;  or  (d)  chalk  will  help  cool  it- 

II 

1.    For  eye  protection  against  infrared  and  ultraviolet  rays^  you 
must  wear  a  welding  - 


2.    If  a  cable  or  the  electrode  holder  overheats,  you  should 
notify  the  . 


3.    When  chipping  slag,  you  must  wear 


I4.    Arc  welding  should  be  done  only  behind  proper  screens  or  in 
a  . 

5.    If  your  skin  is  exposed  to  electric  arc  rays,  you  will 
be 


Answers  to  Test  Questions 

I.     1.  (c);  2.  (d);  3.  (a);  I4.  ( d) ;  5-  (a)- 
II.    1.  helmet;  2.  teacher;  3.  goggles;        booth;     5-  burned- 


er|c  5l?i^^ 


{  ) 
(  ) 

(  ) 
(  ) 

(  ) 


Woodworking  Equipment 

This  section  contains  specific  safety  instructions  for  operating  equipment 
I'..;-    in  vjorking  with  vrood.    Many  of  these  pieces  of  equipment  are  found  in  the 
'ollowing  industrial  arts  facilities:     electronics,  industrial  crafts,  woods,  and 
.,eneral  industrial  arts.    Each  set  of  safety  instructions  relating  to  the  operation 
»f  a  particular  piece  of  equipm.ent  is  followed  by  safety  test  questions  and  answers. 

Band  Saw 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  band  saw. 

2.  Plan  sawing  procedure  •.  o  there  nay  be  a  maximiom  forward  feed  with  a  minimum 
of  backing  out  of  cuts. 

3.  Cut  only  stock  with  a  flat  surface. 

U.    Make  sure  the  proper  width  saw  is  on  the  machine  for  your  particular  job. 
5-    Check  to  see  that  all  guards  are  in  place. 

6.  Make  adjustments — only  when  machine  is  at  a  dead  stop. 

7.  Set  upper  saw  guide      in.  or  less  above  the  stock  to  be  cut;  check  with 
teacher  if  stock  is  rough  or  warped. 

8.  Ask  your  teacher  to  approve  all  special  setups. 

9.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 
10.    Wear  face  shield  or  safety  glasses  (goggles^  spectacles). 
11*     Turn  on  power  after  permission  is  given. 

12.    Hold  material  firmly. 

13*    Keep  fingers  a  safe  distance  from  saw  blades. 

III.    Feed  material  into  machine  at  a  moderate  rate  of  speed. 

15.  Keep  saw  blade  from  twisting  or  binding  when  cutting  curves, 

16.  Allow  machine  to  come  to  a  dead  stop  before  backing  saw  out  of  a  long  cut. 
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17.    y.eev  vraste  from  accuiTiulating  on  the  saw  table. 

1^.    Step  away  immediately  if  the  saw  breaks  or  comes  off.    Shut  off  power  if 
possible  without  endrngering  self.    Notify  your  teacher. 

19.  Turn  off  power  after  using  band  saw  (use  brake  if  provided)  and  stand  by 
until  machine  has  stopped. 

20.  Clear  away  scraps  of  wood  on  the  table  only  after  saw  stops  rurjiing. 

Safety  Test  Questions  I 

(     )    1.    You  should  make  all  adjustments  on  the  band  saw:     (a)  only  when  the 
machine  is  at  a  dead  stop;  (b)  more  than  ^  in.  above  the  stock; 
(c)  while  the  machine  is  coasting;  or  (d)  only  when  the  power  is  on. 

(     )    2.    It  is  best  to  set  upper  saw  guide  of  the  band  saw     (a)  when  the 
nower  is  off  and  Lho  saw  is    casting;  (b)  %  in.  or  less  above  the 
stock:  (c)  tight  against  the  stock;  or  ( d)      in.  or  more  above  stock. 

(     )    3-    You  should  plan  your  sawing  procedure  on  the  band  saw  so  that:  (a) 
small  curves  can  be  cut  easily  with  wide  blades;  (b)  there  will  be  a 
maximum  foi-ward  feed  with  a  minimum  of  backing  out  of  cuts;  (c)  there 
will  be  little  scrap  left  on  the  table;  or  (d)  back-outs  can  be  made 
after  each  i§  in^  of  forward  feed- 

(  )  h.  Wien  it  becomes  necessary  to  back  out  stock  from  a  long  cut  on  the 
band  saw,  you  should:  (a)  carefully  back  the  stock  away  while  the 
blade  is  in  motion;  (b)  stop  the  machine,  then  back  out  the  stock; 
(c)  try  to  turn  the  stock  on  the  table;  or  (d)  continue  to  saw  forward. 

(     )    5-    If  the  band  saw  blade  breaks  or  comes  off,  you  should:     (a)  call  another 
student  to  cut  off  the  power;  (b)  back  your  stock  away  from  the  blade 
immediately  so  as  to  avoid  damage  to  your  work;  (c)  continue  cutting 
until  the  blade  comes  to  a  stop;  or  (d)  step  away  immediately,  shut  off 
power  (without  endangering  yourself),  and  then  notify  your  teacher. 

II 

 1.    You  should  make  adjustments  on  the  band  saw  only  when 

the  machine  is 


2.    The  proper  height  at  which  to  set  the  band  saw*s  upper 
guide  above  the  stock  being  cut  is 
inch  or  less. 


3*    You  should  plan  your  sawing  procedure  on  the  band  saw  so 
that  you  will  have  a  maximum  of  forward 


U.    Before  backing  out  stock  from  a  long  cut  on  band  saw,  you 
should  allow  the  machine  to  come  to  a  complete   


5-    If  the  blade  breaks  or  comes  off  while  you  are  operating 
the  band  saw,  you  should,  vrithout  endangering  yourself, 
turn  the  power 
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Ansvrers  to  Test  Questions 

II,     1-  stopped.3  2.  %i  3.  feed;  U-   stop;  5.  off. 

Circular  Saw 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  circular  saw- 

2.  Be  sure  that  all  lumber  is  free  from  loose  knots,  nails,  and/or  paint, 

3.  Select  and  install  proper  saw  blade  for  ripping  material  or  cutting  acros^^ 
grain.    Make  sure  bladt?  is  sharp  and  free  rf  r---  '-^^   _i   ^zher  defecus. 

U.    i'laiie  aajustments  only  when  the  machine  is  at  a  dead  stop. 

5.  Limit  savx  blade  extension  to  1/8  in.  or  less  above  the  stock  being  cut. 

6.  See  that  all  guards  and  other  safety  devices  are  in  their  proper  position. 

7.  Ask  your  teacher  to  approve  all  special  setups  and  dado  heads. 

8.  Use  ripping  fence  or  cutoff  gauge  when  cutting  material.    See  that  a  cutoff 
board  is  properly  mounted  on  cutoff  gauge. 

9.  Fasten  a  clearance  block  to  ripping  fence  when  multiple  cutting  stock  to 
length — when  ripping  fence  is  used  as  a  gauge, 

10.  Use  a  holding  jig  or  a  method  of  clamping  for  cutting  cylindrical  stock. 
Check  with  your  teacher. 

11.  Be  certain  there  is  an  adequate  number  of  proper  push  sticks  immediately 
available. 

.    12»    Make  sure  that  no  one  but  you  is  inside  the  opfsrator's  zone. 
13,    Stand  to  one  side  of  the  line  of  the  saw. 
Ih.    Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

15.  Turn  on  power  after  permission  is  given. 

16.  Keep  fingers  clear  of  path  to  the  saw  blade. 

17-    Stop  saw  and  move  out  of  operating  zone  before  responding  to  anyone  trying 
to  attract  your  attention. 
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1^.     Jse  appr:'red  push  stick  when  ripping  narro:  pieces  of  stcck. 
15.    Feed  stcck  only  as  fast  as  the  sav  ;vill  freely  cut. 
?0.    Push  the  stock  by  yourself. 

?1.    Make  certain  that  a  helper  tailing  :ff  only  supports  the  rriaterial. 
22.     ?urr>  off  power  after  usirig  -^ircu].^*'  md  star.-.  ...'1  the  rachlr.^ 

has  stepped. 

Clear  avay  scraps  of  wocd  on  the  table  only  after  saw  stops  running. 
2I4.    Reset  saw  adjustments  to  a  normal  position  when  completing  an  operation 
requiring  a  special  setup. 

Safety  Test  Questions  I 

(     )    !•    The  guard  must  always  be  in  place  over  the  saw  blade  of  the  circular 

saw  except  when:  (a)  cutting- stock  with  a  thickness  of  more  than  1  in.; 
(b)  short  pieces  tend  to  catch  under  the  guard;  (c)  using  a  thick  blade; 
or  (d)  your  teacher  has  authorized  its  removal  for  special  setups. 

(  )  2.  All  adjustments  on  the  circular  saw  are  made:  (a)  while  the  machine  is 
coasting;  (b)  by  the  shop  foreman;  (c)  while  machine  is  at  a  dead  stop; 
or  (d)  while  the  power  is  on. 

(     )    3*    You  should  limit  the  extension  of  the  circular  saw  blade  above  the  stcck 
being  cut  to:     (a)  1  in.;  (b)  ^  in.;  {c)  1/8  in.;  or  (d)  ^  in. 

(     )    Ii.    When  tailing  off  on  the  circular  saw^  the  helper  must:     (a)  support  stock 
from  underneath  b\it  not  grasp  it;  (b)  pick  up  all  tailings  that  might 
cause  an  accident;  (c)  use  a  brush  when  cleaning  up  tailings;  or 
(d)  hold  the  stock  and  pull  gently. 

(     )     5.     You  should  use  a  push  stick  when  operating  the  circular  saw  to:     (a)  rip 
short  and  narrow  pieces  of  stock;  (b)  adjust  the  saw;  (c)  turn  on  the 
power;  or  (d)  remove  scraps. 

II 

1.    Adjustments  on  the  circular  saw  are  made  only  when  the 
saw  blade  has 


2,    Dadoing  and  tilting  the  arbor  are  special  setups;  there- 
fore, you  must  obtain  the  approval  of  your   
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_^3.    To  avoid  being  hit  by  flying  material,  you  should  stand  to 
one  side  of  the  line  of  the  saw  . 

^U.    You  should  limit  the  extension  of  the  circular  saw  blade 
above  your  work  to    inch. 

It  is  best  to  use  a  push  stick  when  ripping  pieces  of  stock 
on  the  circular  saw  if  they  are  short  or 


I.  1.  (d);  2.  (c);  h.  (a);  5-  (a). 

II .     1.  stopped;  2.  teacher;  3-  blade;  Li.  1/6;  5-  narrow. 

J  oir:ter 

Safety  Instructicns 

1.  Obtain  pemission  from  your  teacher  before  using  jointer. 

2.  Use  only  clean  lumber. 

3-    Inspect  all  wood  for  checks ,  loose  knots,  or  other  defects. 

ii.    Make  sure  that  only  stock  12  in.  or  longer  is  used  on  the  jointer. 

5.  Clainp  fence  firmly. 

6.  See  that  guard  is  in  place  over  the  knives. 

7.  Make  adjustments  only  when  machine  is  at  a  dead  stop. 

8.  Limit  cuts  to  1/8  in.  or  less. 

9«    Ask  your  teacher  to  approve  all  setups  involving  stop-cuts,  beveling,  tapering, 
or  rabbeting. 

10.    Make  sure  th§it  no  one  but  you  is  inside  the  operator's  zone. 

II.  Wear  face  shield  or  safety  glasses  (goggles^  spectacles). 
12*    Turn  on  power  after  permission  is  given. 

13 •    Keep  hands  at  a  safe  distance  from  the  revolv'ng  head. 

III.  Use  an  approved  push  stick  whenever  possible. 

15.  l^.enever  possible,  allow  two  fingers  of  the  right  hand  to  ride  along  top  of 
fence  when  push  stick  is  not  being  used. 

16.  Feed  the  stock  slowly;  consider  the  graiJi. 

17.  Push  the  stock  far  enough  past  the  knives  so  that  the  guard  will  return  before 
picking  up  the  stock. 

18.  Turn  off  power  after  using  jointer  and  stand  by  until  the  machine  has  stoi/.ed. 


^zazezy  .es^  ^.uesxicns  j. 

:     )     1.     The  Jointer  is  used  for  sri^othing:     (a)  painted  st~ck;  (-j)  iimrer 
contair.ing  knots  or  cracks;  (c)  warped  st.ocr:;  or  { d)  clean  l^^-r.ber. 

(     )     ?.     In  adjusting  the -depth  of  cut  on  the  Jointer,  you  should  linit  coo  o:: 
(a)  1/16  in.;  (b)  1/6  in.;  (c)  k  in.;  or  (d)  3/I6  in. 

(     )     3.     The  shortest  length  of  stock  zhaz  can  be  safely  cut  on  the  Jointer  Is: 
(a)  6  in.;  (t)  h  in.;  fc)  15  in.;  or  (d)  12  in. 

(     )  V^en  facing  stock  on  the  Jointer,  you  should:     (a)  use  an  apprcved  push 

stick  whenever  possible;  (b)  remove  the  gaard  from  over  knives;   (c)  linit 
depth  of  cut  to  ^  in.;  or  (d)  feed  stock  as  fast  as  possible. 

[     )     5-     Before  picking  up  stock  that  has  been  surfaced  on  the  Jointer,  you  should 
make  sure  you  have  pushed  the  stock  far  enough  past  the  knives  so  that 
the:     (a)  stock  drops  clear  of  the  table;  (b)  outfeed  table  raises  the 
material  above  the  level  of  the  knives;  (c)  fence  will  cover  the  work;  or 
(d)  guard  will  return  over  the  cutter  knives. 

II 

 X.    You  should  make  sure  the  jointer  cutter  knives  are  covered 

by  the    0 

 2.    In  adjusting  the  depth  of  cut  on  the  jointer,  you  should 

limit  cut  to   inch. 

 3.     The  shortest  length  of  stock  that  can  be  safely  cut  on  the 

jointer  is   inches. 

 a.     The  rear  or  outfeed  table  of  the  jointer  is  preset  and  needs 

no  further   . 

 5-     End  grain  should  be  surfaced  with  a  . 


Answers  to  Test  Questions 

I.     1.  (d);  2.  (b).  3.  (d);  h.  (a);  (d). 
II.     1.  guard;  2.  1/8;  3.  12;  li.  adjustment;  5.  plane. 

Lathe  (Woodworking) 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  lathe. 

2.  Roll  loose  sleeves  above  elbows  and  remove  or  fasten  any  loose  clothing. 

3.  Make  sure  the  stock  is  free  from  checks,  loose  knots,  or  other  defects  . 
ll.    Make  certain  that  all  glued  work  is  properly  glued  and  dry. 

5.    Be  sure  stock  is  correctly  mounted  in  lathe. 
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r.  Make  adjustnents  of  tool  rest  only  when  lathe  is  at  a  dead  sLcp. 

9.  Shift  belt  on  belt-driven  lathes  (for  changes  of  speed)  only  when  lathe  is 
at  a  dead  stop.    Some  machines  must  be  in  operation;  check  with  teacher. 

10.  Check  sharpiiess  of  turning  tools  and  condition  of  handles. 

11.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

12.  Start  lathe  at  lowest  speed  when  beginning  operation. 
13-  Stand  to  one  side  when  power  is  first  turned  on. 

III.  Grasp  turning  tool  firmly  with  both  hands  while  cutting  stock. 

l5-  Hold  turning  tool  firmly  against  the  rest. 

16.  Keep  hands  away  from  stock  whil  it  is  revolving. 

17.  Use  correct  amount  of  tool  pressure  against  stock. 

18.  Stop  lathe  when  using  inside  or  outside  calipers. 

19.  Maintain  tool  rest  as  close  as  reasonably  possible  to  the  stock  by  making 
frequent  adjustments. 

20.  Remove  tool  rest  when  sanding  and  finishing. 

21.  Use  for  polishing  only  a  small  rag  folded  into  a  pad. 

22.  Shut  off  power  after  using  lathe  and  stand  by  until  the  machine  has  stopped. 

23.  Clean  machine. 

Spindle  Turning  Instructions 

1.  See  that  centers  are  properly  embedded  in  the  stock. 

2.  Use  oil  or  beeswax  on  the  dead  center. 

3.  Clamp  tailstock  firmly  in  place  and  tighten  screw. 
U.    Turn  spindle  (rough  stock)  one  revolution  by  hand. 

5.  Start  lathe  at  lowest  speed  when  beginning  operation. 

6.  Rough  stock  down  cylindrical  form  before  using  a  higher  speed.  Maintain 
correct  tool  rest  adjustment. 

7.  Govern  speed  according  to  the  diameter  of  the  work, 
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Faceplate  Turning  Instructions 

1.  Gut  stock  circular  on  band  saw  or  scroll  saw.  ' 

2.  Select  proper  size  and  style  of  faceplate. 

3.  Choose  the  correct  size  and  number  of  screws  according  to  design  of  work, 
ii.  Fasten  stock  or  subbase  glued  to  stock  (through  Paper)  to  faceplate  with 

screws. 

5.  Be  sure  screws  are  tight. 

6.  Have  teacher  check  fastenings  and  adjustments. 

7.  Keep  an  accurate  check  on  depth  of  cut  in  work  to  avoid  stiking  screws. 

8.  Be  certain  that  tool  rest  adjustment  is  correct  and  is  correctly  maintained. 

9.  Revolve  work  once  by  hand. 

10.  Use  the  lowest  speed  when  beginning  operation. 

11.  Use  correct  speed  in  relation  to  diameter  of  stock. 

12.  Make  frequent  inspection  of  screws  to  be  sure  they  do  not  loosen. 

Safety  Test  Questions  I 

(     )    1.    As  soon  as  stock  is  located  between  centers  for  spindle  turning,  you 
should:     (a)  clamp  tailstock  firmly  in  place  and  tighten  screwy 

(b)  remove  tailstock  and  mount  steady  rest  on  the  ways 5  (c)  rotate 
stock  counterclockwise  to  avoid  burning^  or  (d)  have  it  inspected  by 
another  student. 

(     )    2.    You  should  make  all  adjustments  of  the  lathe  tool  rest:     (a)  while 

machine  is  rotating  slowly j  (b)  after  initial  cuts  are  made;  (c)  when 
lathe  is  at  a  dead  stop;  or  (d)  2  in.  below  center  of  stock. 

(     )    3-    It  is  best  to  set  lathe  tool  rest  so  it  is:     (a)  in  slight  contact  with 
the  stock,  thus  reducing  chatter;  (b)  below  and  to  right  of  center^ 

(c)  the  same  width  as  the  lathe  tool  being  usedj  or  (d)  ^  in.  or  less 
from  the  rough  stock. 

(     )    I4.    When  starting  lathe  for  a  beginning  operation,  you  should  use:     (a)  the 
highest  speed;  (b)  the  lowest  speed;  (c)  sny  belt  or  gear  ratio;  or 

( d)  a  tool  rest  with  a  3-1  ratio. 

(     )    5.    You  should  hold  lathe  turning  tool:     (a)  to  the  right  of  the  tool  rest; 

(b)  flat  on  the  tailstock;  (c)  firmly  against  the  tool  rest;  (d)  just 
above  the  tailstock. 
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II 

 1.    Before  using  the  lathe,  you  should  roll  loose  sleeves  above 

elbows  and  remove  oi  fasten  any  loose   . 

 2.    When  starting  the  lathe,  you  should  stand  to  one   

 3-     Tool  rest  adjustments  on  the  lathe  must  be  made  when  the 

machine  is   . 

  h'    Prior  to  starting  lathe,  you  should  turn  rough  stock  one 

revolution  by.  . 

 5.    Before  sanding  and  finishing  on  the  lathe,  you  should 

remove  tool   . 

Answers  to  Test  Questions 

I.  {a)i  2.  {c);  3.  (d);  h.  (b);  (c). 

ir.     i.  clothing:  2.  s^de;  3*  stopped;  ii.  handj  5-  rest. 

Mortiser 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  mortiser. 

2.  Clamp  all  stock  securely  on  tabD.e. 

3.  Make  adjustments  ouiy  when  machine  is  at  a  dead  stop. 

U.     Check  with  your  teacher  for  correct  method  of  installing  mortiser  bit  and 
chisel. 

5.  Make  adjustments  for  depth  stops  and  lateral  travel. 

6.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

7.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

8.  Turn  on  power  after  permission  is  given. 

*   9.    Keep  hands  away  from  chisel  when  the  Machine  is  turned  on. 
10.    Feed  chisel  only  as  fast  as  machine  will  easily  cut. 

II.  Turn  off  power  immediately  if  cutting  is  difficult  or  the  chisel  burns. 
Check  with  your  teacher. 

12.  Lift  bit  clear  of  the  mortise  before  moving  table. 

13.  Ti^rn  off  power  after  using  mortiser  and  stand  by  until  machine  has  stopped, 
lii.     Clean  off  mortiser  table. 


Safety  Test  Questions 


I 


(     )    !•    You  should  make  sure  the  chisel  and  bit  of  the  mortiser  are:  (a) 

sharpened  before  and  after  each  use;  (b)  properly  aligned;  (c)  adjusted 
so  that  the  chisel  leads  the  bit;  or  (d)  cooled  after  each  cut, 

(     )    2.    It  is  best  that  all  stock  used  on  the  mortiser  is:     (a)  free  of  warps  and 
checks^-  (b)  big  enough  to  hold  with  both  hands;  (c)  at  least  1  in, 
thick  and  1  ft.  long;  or  (d)  securely  clamped  on  the  table, 

(     )    3.    If  cutting  on  the  mortiser  becomes  difficult  or  the  chisel  starts  to 

burn,  you  should:     (a)  turn  off  machine  and  notify  the  teacher;  (b)  wax 
or  grease  chisel;  (c)  press  harder  on  the  pedal;  or  (d)  release  depth 
stop. 

(     )    U.    When  the  mortiser  is  turned  on,  you  should:     (a)  adjust  for  depth  of 
cut;  (b)  change  alignment  of  chisel  and  bit;  (c)  keep  away  from  table; 
or  ( d)  keep  your  hands  away  from  bit  and  chisel. 

II 

1.    You  should  make  sure  mortiser  bit  and  chisel  are  properly 


Before  cutting  on  the  mortiser,  you  should  make  sure  your 
work  is  securely  clamped  on  the  


3.    If  cutting  on  the  mortiser  becomes  difficult  or  the  chisel 
starts  to  burn,  you  should  turn  off  machine  and  notify   


I4.    When  mortiser  is  turned  on,  you  should  keep  your  hands 
away  from  chisel  and  • 
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Answers  to  Test  Questions 

I.     1.  (b);  2.  (d);  3.  (a);  I4.  (d). 
n.     1.  aligned  (lined  up);  2.  table;  3.  teacher;  I4.  bit. 

Planer  (Surfacer) 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  planer. 

2.  Use  only  clean  lumber. 

3.  Be  sure  that  all  wood  is  free  from  loose  knots  or  other  defects. 

I4.    See  that  length  of  stock  is  longer  than  the  distance  between  centers  of 
feed  rolls. 

5.  Make  adjustments  only  when  machine  is  at  a  dead  stop, 

6.  Adjust  cut  to  measurements  taken  on  thickest  part  of  the  board, 

7.  Limit  cuts  to  1/8  in.  or  less  on  narrow  stock. 
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8.  Limit  cuts  on  wide  stock  to  l/l6th  in.  or  less. 

9.  Run  thin  stock  through  planer  on  top  of  a  thick  surfaced  board. 

10.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 

11.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

12.  Turn  on  power  after  permission  is  given. 

13.  Stand  to  one  side  of  planer  when  machine  is  in  operation. 

m.    Keep  hands  away  from  feed  rolls  and  away  from  board(s)    already  gripped 
by  the  feed  rolls. 

15 •    Turn  off  power  and  call  your  teacher  if  machine  does  not  seem  to  operate 
correctly. 

16.  Allow  material  to  travel  completely  through  planer  before  making  any 
additional  depth  of  cut  adjustment. 

17.  Turn  off  power  after  using  plarxer  and  stand  by  until  the  machine  has 
stopped. 


Safety  Questions  I 

Stock  to  be  run  through  the  planer  must  have  a  minimum  length  t;hich  is: 

(a)  longer  than  the  distance  between  centers  of  the  feed  rolls; 

(b)  determined  by  the  width  of  the  liimberj  (c)  left  up  to  the  decision 
of  the  operator;  or  (d)  determined  by  depth  of  cut. 

When  operating  the  planer,  you  should  stand:     (a)  behind  the  machine; 

(b)  in  the  area  marked  off  for  the  machine;  (c)  in  front  of  the  machine, 
provided  you  have  someone  to  tail  off;  or  (d)  in  an  upright  position 
and  to  one  side  of  the  machine. 

You  should  limit  your  cuts  on  the  planer  to;     (a)  the  amount  specified 
on  the  depth  gauge;  (b)  1/8  in.  on  narrow  and  medium  width  stock; 

(c)  three  turns  of  the  depth  adjustment  wheel;  or  (d)  half  the  width  of 
the  board. 

When  board  is  grir>'ped  by  the  feed  rolls  of  the  planer,  you  should: 
(a)  push  the  stock  through;  (b)  readjust  depth  of  cut;  (c)  increase 
cutting"  speed;  or  (d)  keep  your  hands  away  from  the  feed  rolls. 

If  stock  jams  in  the  planer  or  fails  to  feed,  you  should:     (a)  apply 
more  pressure  on  feed  rolls;  (b)  push  the  stock  through;  (c)  adjust 
depth  of  cut;  or  (d)  turn  off  power  and  call  your  teacher. 


(  )  1. 

(     )  2. 

(     )  3. 

(  )  h. 
(  ) 

EKLC 


II 

1.     stock  to  be  run  through  the  planer  must  be  longer  than  the 
.  -       distar..:'  between  the  centers  of  the  feed  . 

  2.    When  operating  the  planer you  should  stand  to  one   

 3«    On  narrow  or  medium  width  boards^  you  should  limit  planer 

cut  to    inch. 

 h*    On  wide  boards,  you  should  limit  planer  cut  to   inch. 

5.    If  planer  does  not  seem  to  operate  correctly,  you  should  turn 
off  the  power  and  call  the  ^. 

Answers  to  Test  Questions 

I.  1.  (a);  2.  id)i  3.  (b);  h.  ( d) ;  5.  (d). 

II.     1.  rolls;  2.  side;  3.  1/8;  U.  l/l6;  5-  teacher. 

Radial-Arm  Saw 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  radial-arm  saw. 

2.  Ask  your  teacher  to  approve  all  special  setups. 

3.  Make  sure  that  no  one  but  you  is  inside  the  operator's  a one. 
U.    Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

5.  Hold  stock  firmly  against  fence. 

6.  Stand  to  one  side  and  keep  hands  away  from  the  direction  of  travel  of  saw. 

7.  Feed  saw  into  material  only  as  fast  as  it  will  easily  cut. 

8.  Cut  only  one  piece  of  stock  at  a  time. 

9.  Use  a  piece  of  wood  to  remove  scraps  from  path  of  saw  blade  only  when  saw 
is  at  a  dead  stop. 

10.    Turn  off  power  after  using  radial-arm  saw,  return  saw  to  beginning  position 
carefully,  and  stand  by  until  the  machine  has  stopped. 

II.  Clean  working  area. 
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Safety  Test  Questions 


I 


The  radial-arm  saw  is  used  primarily  for:     (a)  cutting  short  stock; 

(b)  ripping  lumber  into  smaller  strips;  ( c)  crosscutting  stock  too  long 
for  a  table  saw;  or  (d)  curved  cuts  that  cannot  be  done  on  band  saw. 

In  operating  the  radial-arm  saw,  you  must  take  great  carej     (a)  not  to 
take  too  deep  a  cut,  especially  with  a  combination  blade;  (b)  to  cut  on 
the  line  you  have  intended  to  follow  so  as  to  avoid  burning  the  blade; 

(c)  in  feeding  material  only  as  fast  as  it  will  easily  cut;  or  (d)  when 
ripping  Itimber  into  short  lengths. 

You  should  remove  scraps  from  the  path  of  the  radial-arm  saw  blade  with: 
(a)  your  fingers;  (b)  a  tool,  such  as  a  rule;  (c)  an  air  hose;  or  (d)  a 
piece  of  wood  only  while  saw  is  at  a  dead  stop. 

At  the  completion  of  each  cut,  the  radial-arm  saw  blade  must  be: 
(a)  returned  to  its  position  behind  the  guide  fence;  (b)  removed  and 
placed  in  its  proper  place;  ( c)  rotated  below  guide  fence;  or  (d)  left 
at  a  point  nearest  to  the  operator. 

II 

 1.     The  type  of  cutting  done  on  the  radial-arm  saw  is  


2.    You  should  hold  stock  firmly  against  the  radial-arm  saw 


3.    You  should  stand  to  one  side  and  keep  your  hands  away  from 
the  direction  of  travel  of  the  radial-arm  saw 


U.    It  is  best  to  remove  scraps  from  the  path  of  the  radial-arm 
saw  blade  with  a  piece  of  wood  while  the  saw  is 


Answers  to  Test  Questions 

I.     1.  (c);  2.  (c);  3-  (d);  h.  (a). 
II.    1.  crosscutting;  2.  fence;  3.  blade;  i|.  stopped. 


Router 
Safety  Instructions  ^ 

1.  Obtain  permission  frcni  your  teacher  before  using  the  router. 

2.  Fasten  stock  firmly  with  vise  or  clamp. 

3.  Make  adjustments  only  when  electric  cord  is  disconnected  from  power  source. 
U.    Tighten  all  bits  and  cutters  with  proper  wrenches. 

5.  Ask  your  teacher  to  approve  setup  and  adjustments. 

6.  Be  sure  that  the  switch  is  in  an  off  position  and  machine  is  on  its  side 
before  plugging  in  electric  cord. 


7.  V/ear  face  shield  or  safety  glasses  (goggles,  spectacles). 

8.  Hold  the  machine  firmly. 

9.  Turn  on  power  after  permission  is  given. 

10.  Keep  hands  clear  of  revolving  cutters. 

11.  Feed  the  cutter  slowly  into  the  material. 

12.  Turn  off  power  and  rest  machine  on  its  side  when  a  desired  cut  has  been 
finished. 

13.  Disconnect  electric  cord.     Clean  and  return  machine  and  its  parts  to 
designated  place. 

Safety  Test  Questions  I 

(     )     1.    You  should  select  a  location  that  is  dry  and  not  grounded  for  using  a 
portable  electric  tool  or  appliance  so  as  to  avoid:     (a)  soiling  the 
equipment;  (b)  serious  electric  shock;  (c)  motor  bearing  deterioration; 
or  (d)  discoloring  the  electric  cord. 

(     )    2.    Prior  to  using  the  router ^  you  should:     (a)  request  other  students  to 
stay  at  least  ten  feet  from  the  area  of  operation;  (b)  turn  blades  by 
hand;  (c)  have  machine  turned  on  before  connecting  electric  cord;  or 
(d)  obtain  permission  from  teacher. 

(     )    3.    Before  changing  bits  or  cutters  or  making  adjusianents  on  the  router^ 
you  should  make  sure:     (a)  the  electric  cord  is  disconnected  from  the 
power  source;  (b)  other  students  are  at  a  safe  distance;  (c)  to  turn 
blades  by  hand;  or  (d)  one  hand  is  free. 

(     )    h-    When  turning  on  the  power  to  the  router^  you  should:     (a)  attempt  to 
make  as  deep  a  cut  as  possible;  (b)  hold  the  machine  firmly  with  both 
hands;  (c)  readjust  bits  and  cutters;  or  (d)  reverse  motor  rotation. 

(     )    5*    When  cutting  with  the  router ^  you  should:     (a)  feed  the  cutter  as  fast 
as  possible;  (b)  hold  electric  cord  with  one  hand;  (c)  keep  hands  clear 
of  the  revolving  cutters;  or  (d)  rest  machine  on  its  side. 

II 

 1.    You  should  select  a  location  that  is  dry  and  not  grounded 

for  using  a  portable  electric  tool  or  appliance  so  as  to 
avoid  serious  electric   . 

 2.    You  should  make  adjustments  on  the  router  only  when  the 

electric  cord  is   . 

 3.    While  using  the  router ,  you  should  hold  it  firmly  with 

both 


It  is  best  to  feed  the  cutter  of  the  router  into  the 
material 


5.    When  cutting  with  the  router,  you  should  keep  your  hands 


clear  of  the  revolving 


Ansvjers  to  Test  Questions 


!•     1,  (b);  2.  (d);  3.  (a);  k.   (b);  5.  (c). 
II,     1,  shock;  2.  disconnected;  3.  hands;  U,  slox^ly;  5-  cutters. 


Sander 


Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  sanding  machine, 

2.  Hold  work  securely. 

3.  Make  adjustments  only  when  sander  is  at  a  dead  stop.     Portable  sander  electric 
cord  should  be  disconnected, 

U,     Check  belt  or  disc  for  breaks  or  tears, 

5*    Be  sure  that  the  switch  is  in  off  position  and  machine  is  on  its  side  before 
plugging  in  electric  cord  on  a  portable  sander, 

6.  Wear  face  shield  or  safety  glasses  (goggles,  spectacles), 

7.  Turn  on  power  after  permission  is  given. 

8.  Keep  fingers  away  from  the  abrasive  surface  on  the  sander. 
9*    Sand  on  downward  motion  side  of  disc  sander. 

10.  Use  special  care  in  sanding  small  or  irregular  pieces.     Check  with  your 
teacher. 

11.  Feed  stock  into  the  abrasive-  :^V:terial  at  a  moderate  rate  of  speed  and 
pressure. 

12.  Turn  off  power  and  rest  portable  sander  on  its  side  while  changing  position 
of  board. 

13.  Turn  off  power  after  using  sander  and  stand  by  until  the  machine  has  stopped, 
lU,     Disconnect  electric  cord  of  portable  sander  and  return  cleaned  machine  to 

designated  place. 
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Safety  Test  Questions  I 

(     )     1.    You  should  make  all  adjustments  on  the  portable  sander:     (a)  while  the 
electric  cord  is  disconnected;  (b)  only  when  other  students  are  at  a 
safe  distance;  (c)  with  one  hand;  or  (d)  while  it  is  in  gear. 

(     )    2.    Before  you  plug  in  the  electric  cord  of  the  portable  sander,  you  should 
be  certain:     (a)  machine  is  free  of  sawdust;  (b)  machine  is  resting  on 
its  abrasive  surface;  (c)  sanding  belt  or  disc  has  been  removed;  or 
(d)  switch  is  turned  off  and  machine  is  on  its  side. 

(     )    3.    I'Jhen  operating  a  disc  sender,  you  should  hold  your  work  against  the  disc: 

(a)  rim;  (b)  center;  (c)  upward   motion  side;  or  (d)  downward  motion  side. 

(     )    ii.    While  sander  is  in  motion,  you  should:     (a)  blow  away  the  sawdust; 

(b)  remove  abrasive  surface;  (c)  use  extreme  feed  pressure;  or  (d)  keep 
your  fingers  away  from  abrasive  surface. 

(     )     5'    You  should  feed  stock  into  the  abrasive  material  of  the  sander:     (a)  as 
fast  as  possible;  (b)  at  a  moderate  rate  of  speed  and  pressure;  (c)  both 
upward  and  downward;  or  (d)  both  forward  and  backward. 

II 

1.    You  should  make  adjustments  on  the  portable  sander  while  the 
electric  cord  is 


2.    When  operating  a  disc  sander,  you  should  hold  your  work  on 
the  side  where  the  motion  is  . 

 3.    While  sander  is  in  motion,  you  should  keep  your  fingers  away 

from  the  abrasive   ■  . 

ii.    You  should  feed  stock  into  the  sanding  machine  at  a  moderate 
rate  of  speed  and    . 

 5.    Before  plugging  in  the  portable  sander,  you  should  make  sure 

the  switch  is  

Answers  to  Test  Questions 

I.     1.  (a);  2.  (d);  3-  (d);  i;.  (d);  5.  (b). 
II.    1.  disconnected;  2.  downward  (down);  3.  surface  (face);        pressure;  5.  off. 

Scroll  Saw 

Safety  Instructions 

1.  Obtain  permission  from  your  teacher  before  using  the  scroll  saw. 

2.  Cut  only  stock  with  a  flat  surface  on  bottom. 

3.  Make  adjustments  only  when  machine  is  at  a  dead  stop, 
li.    Make  sure  the  saw  blade  is  the  proper  size  for  the  job. 
5.    Check  blade  for  correct  tension. 
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6.  Adjust  hold-down  so  it  will  be  as  close  as  possible  to  the  work. 

7.  Turn  machine  by  hand  to  make  sure  all  parts  are  clear. 

8.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 
9*    Select  correct  machine  speed. 

10.  Wear  face  shield  or  safety  glasses  (goggles^  spectacles). 

11.  Turn  on  power  after  permission  is  given. 

12.  Hold  material  firmly. 

13*    Feed  the  material  into  the  machine  at  a  moderate  rate  of  speed. 
lU.    Keep  fingers  away  from  saw  and  hands  out  of  the  path  of  saw. 
15 •    Report  mechanical  defects  or  a  broken  blade  to  your  teacher. 

16.  Turn  off  power  after  using  scroll  saw  and  stand  by  until  the  machine  has 
stopped. 

17.  Clear  away  scraps  of  wood  on  the  table  only  after  saw  stops  running. 
Safety  Test  Questions  I 

(     )    1.    You  should  install  the  scroll  saw  blade  to  cut;    (a)  on  the  down  stroke 
of  the  saw;  (b)  at  miniiriiam  speed;  (c)  on  the  up  stroke  of  the  saw;  or 
(d)  on  both  the  up  and  down  stroke  of  the  saw# 

(     )    2.    Before  you  start  the  scroll  saw,  you  should  check  the  hold-down  adjustment 
to  make  certain;     (a)  there  is  a  half-inch  clearance  between  it  and  the 
stock;  (b)  it  is  as  close  as  possible  to  the  work;  (c)  the  correct  size 
of  blade  is  installed;  or  (d)  it  is  against  the  table. 

(     )    3*    Prior  to  starting  the  scroll  saw,  you  should  turn  machine  by  hand  to  be 

sure:    (a)  saw  blade  teeth  point  upward;  (b)  hold-down  moves  up  and  down; 
(c)  the  beginning  cut  is  on  the  line  marked  on  stock;  or  (d)  all  moving 
parts  are  clear. 

(     )    U.    Stock  to  be  cut  on  the  scroll  saw  should  be:     (a)  soft;  (b)  hard;  (c)  flat 
on  the  bottom;  or  (d)  round  on  the  bottom. 

(  )  5-  You  should  feed  stock  into  scroll  saw:  (a)  in  rhythm  with  motion  of 
hold-down;  (b)  at  a  rate  dependent  upon  pulley  speed;  (c)  as  fast  as 
possible;  or  (d)  at  a  moderate  rate  of  speed. 

n 

 !•    You  should  install  scroll  saw  blade  so  it  will  cut  on  the 

  stroke. 

  2.    After  installing  scroll  saw  blade,  you  should  check  blade 

for  correct 
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3.  To  ensure  that  all  moving  paints  are  clear  after  making 
adjustments  on  the  scroll  saw,  you  should  turn  machine 
by    > 

U.    stock  to  be  cut  on  the  scroll  saw  should  have  a  flat 
surface  on  the   • 

Answers  to  Test  Questions 

I.  1,  (a};2.  (b);  3-  (d);        (c);  5-  ( d) . 

II.    1,  downward  {hown) ;  2.  tension;  3*  hand;  Ii.  bottom. 

Shaper  (Woodworking) 

Safety  Instruci^ions 

1.    Obtain  permission  from  your  teacher  before  using  the  shaper. 
"2.    Make  sure  the  stock  is  free  from  loose  knots,  cracks ,  or  other  def ectr . 
3.    See  that  knives  are  correctly  seated  before  tightening  the  lock  nut. 
li.    Use  fence  whenever  possible. 
i>.     Employ  fixed  collar  whenever  possible. 

6.  Ask  your  teacher  to  approve  all  setups. 

7.  Remove  all  loose  articles  from  the  bed  of  the  shaper  before  starting 
operations. 

8.  Make  sure  that  no  one  but  you  is  inside  the  operator's  zone. 
-  9.    Wear  face  shield  or  safety  glasses  (goggles,  spectacles). 

10.    Turn  on  power  after  permission  is  given. 

II.  Keep  hands  well  away  from  revolving  cutters;  use  spring  guard  whenever 
possible. 

12.  Use  push  s'tick  whenever  possible. 

13.  Enter  all  work  opposite  to  the  direction  of  the  rotation  of  the  cutter. 
lU.     Test  setup  on  sample  piece  of  safe  size. 

l5v  Turn  off  power  after  using  shaper  and  stand  by  until  the  machine  has  stopped. 
16.     Clean  shavings  from  the  table. 
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Safety  Test  Questions 


I 


(     )    !•    In  selecting  stock  for  use  on  the  shaper,  you  should  make  sure  the  stock 
is:     (a)  at  least  2  in.  by  I4  in.  by  I8  in.j  (b)  correctly  seated  under 
lock  nut;  (c)  grained;  or  (d)  free  from  loose  knots,  cracks,  or  other 
defects. 

(     )    2.    You  should  make  sure  that  the  shaper  knives  arei    (a)  correctly  seated 

before  tightening  lock  nutj  (b)  all  of  the  tang  type;  (c)  tightened  with 
a  fixed  collar;  or  (d)  flush  with  the  table  top. 

(     )    3.    Prior  to  starting  shaper,  you  should:     (a)  request  the  assistance  of 
another  student,  especially  on  long  stock5  (b)  check  the  hold-down 
attachment  for  rigidity;  (c)  remove  all  loose  articles  from  the  shaper 
bed;  or  (d)  loosen  the  lock  nut. 

(     )    U.    In  operating  the  shaper,  it  is  best  to:     (a)  enter  all  work  in  the 

direction  the  knives  are  rotating;  (b)  use  fence  or  fixed  collar  whenever 
possible;  (c)  tack  up  work,  especially  in  corners  of  small  radii;  or 
(d)  enter  all  work  above  fixed  collar  level. 

II 

 1»    Before  a  shaper  is  started,  all  setups  must  be  examined 

by  the   . 

 2>    Make  adjustments  on  the  shaper  only  when  the  machine  is 

at  a  dead  . 

  3'    In  shaper  operation,  whenever  possible,  you  should  use  a 

push   . 

 Prior  to  starting  shaper,  you  should  remove  all  loose 

articles  from  the  shaper   . 

Answers  to  Test  Questions 

I.    1-  (d);  2.  (a);  3-  (c);  I4.  (b). 
U.    1,  teacher;  2.  stop;  3.  stick;  I4.  bed. 
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1«    I'lv^llii^'l  o'-Xiidi-a-Mon  rovin 

]'o,uu/v>  to  li:  :ph^si:io 

catioa  r;L^ct  ]iCi  n^rijioiv  dr:l\'o  a  hws^  ovon  ir  hi3  Jicoic^l 
cxnir^r^ation  fca.-:  I3  Piguccl  by  a  njedical. doctor, 
2«    Ecch  d.riVk^r  poocu-j  a  d^•*ivor^s  ce?;'t:VricatG  that  shall  bo 
displayed  in  the  bua,    TheDO  certificato3  ai^e  issued 
ani'juoliy.    It  Siiould  be  pointed  out  to  t}je  d:i-i\^rG  tiiat 
the  pZ"*ocedure  to  obti^ijn  thcdr  driver^ s  certificate  varies 
over  the  s"tatet    UsurOLy  IccaQ.  di,vtrict  1ms  dri\^rs  apply 
throng;}::  their  local  school  saperinendent  ^s  oxfice.  Driver.^ 
from  city  aiid  o:K:eTnpted  village  districts  shall  apply  to 
their  respective  superintendents* 
3#    Persorjal  appearance  of  di^vars  is  very  inpoi^^ant 
lu    Medical  examination  report 

a»    /irrangoinent  made  through  sponsoring  school  to  provide  forms 
b,    J-Iedical  report  completed  duilng  the  behind-the-wheel  dri\dng 
c»    Exainining  physician(s)  shaU  be  assigned  by  local  district 
i>*    State  } highway  patrol 

a#    Instructor^  if  possible^  arrange  appointment  for  all 

p^^rticipants 
bt    Arrangement  made  to  use  a  school  bus 

rai^ticipant  mst  have  completed  medical  examination  report, 
de    Participant  take  witten  test 


f»    /.^n.rd  oortj.i'ic.'-.t'j'-  to  ]:?ri:\n: ;*'>:-ritr^  s'-).cc*ej:,sriilly 
coKiploting  cotu*i:>e 

WIT  II    pui-ix  TH/ins:?0iaATI01I  AlID  lii")"TjV./:TI0!j3       0:iIC  (60  i-:l.nutes) 

liiitGrial^:  ncodecl 
1.    Copy  of  Kipil  Tranv^4K'rtc\LdOii  I-rr.;r         Regulations  in  Oliio 
2  c    Sa^viple  copy  o?  tiirr^  schedulo  (uc..      .'.ca  r.cliool  copy) 
3*    Sar:ple  cop;r  of  trip  ticket  (-ur^e  local  school  copy) 
B#    Points  to  Emphasize 

1 .    Drivers  do  not  establish  routes  and  tir.:e  schedules 
.2*    Duties;  of  the  bu»s  driver  c 
3«    Bus  operating  procedures 

UI'JIT  III    l-DTOR  VSKECI.E  TiWFIC  LAVJS  (90  rrdnutes) 

A.  Materials  Ne.aded 

1 .  Copy  of  Digest  of  Motor  Vehicle  Traffic  Lav:s 

B.  Points  to  Emphasize 

1  •    Necessity  of  knoring  the  law 

a»    State  vehicle  traffic  lavrs 
b»    Local  ordinances 

2.  Definition  of  a  school  bus 

3.  Traffic  control  devices 
h»    Speed  regulations 

Yielding  right- of -Tvay 
6#    OvertaJcing  and  passing 

7.  Stai^dng  and  backing 

8.  Railroad  crossings 

-2- 


n.    t):^::^>::"X.  bus  :    .-.-oti  0:1 
on  -Lhe  l-^o 

I3c    "^.^.r:/;]      devices  c-i:d  thoir  proper  u^:;:*  i.'c-r  di£d:.io-i  v:j]iic!lec 

liiiiT  TV  r:Gi:oo].:  :>js  0:a:::irr;.Tj:ca  {}6  s^cLivtcs) 

A,  ] later ialo  i:eoded 

1  .    Oii3  vsohool  buc: 

2c    A  pointer  (for  daj'^light  K.  JGtings) 
3.    A  llasiillght  (for  nd.sM.  possions) 
B*    FoiiitG  to  Ei.iphasi;:.e 

1  •    &qAaln  need  for  the  drivers  to  hu"^''e  a  general  under srb sliding 
of  the  component  parts  of  the  bus  vrhich  he  operates 

2.  Use  the  school  bus.    Poiit  out  features  and  equipirient  of  the 
exterior  and  interior  of  the  bus 

3.  Stress  the  inpoi'tance  of  the  driver  to  be  thoroughly  familiar 
TTith  all  sviltohesj  gauges  and  equipment  located  inside  the 

-^hi-cle  ♦ 

k.    Because  of  U-iidted  space  to  see  £ind  ovserve  various  items, 
be  certain  that  e^ryono  has  an  opi:)ortunity  to  see  and  hear 
the  instructor  as  well  as  the  item  being  pointed  out* 
Give  aanple  tjrne  and  opportunities  for  questions  wbJ.ch  may 
ariv^e  as  the  instructor  leads  the.  group  thi^oughout  the  bus. 

UNIT  V   DRIVING  Fmirj.W-Ei™....S  (90  ininutos) 
At    Materials  Needed 

1 •    One  school  bus  available 

B.  Points  to  Bnphasize 

1 «    Never  use  gear  that  places  undue  load  on  engine 


li*    '^jon  Svoj  LO^.  keep  fro^vt  ^-.hoc]  n  clr^li^ix,        bivJco  p^-d:0 

depr-^soed  until  sora  tii:.;;;  ir;to  IcCt  turn 
5^.    FaL  gc:;?::^:*  lever  into  neutral  vihc-n  locid:'i]r;  and 

unlor.dinf^  children 
6,    J)om-:^r:.'.i  rillcnco  upon  auproacMuc^  a  I'^ailroad  crosciing  r.?]d 

thait  sj-lencc  be  rialntsriTi-ed  urybil  tne  bus  hac  cleared  tho 

trackis 

C«    The  lnr;truc;tcr  vrill  need  to  conduct  practica.1  bus  driving 
covering  the  d:ills  in  this  unit 

IffilT  Yl    Oil-THS-BUS  IHSrRUCTION 

A*    Materj.ala  Needed  -  One  school  bus  fully  equipped 
B«    Divide  the  class  into  groups  of  tliree*    Each  gi^oup  vrill  spend 
five^  one  and  one  half  hour  (l-g)  sessions  in  the  bus  for  a 
total  of  seven  and  one  (7^5)  hours*    Each  group  member  vjill  dr3.^7e 
for  one  half  hour  (h)         observe  for  one  (1)  hour* 
C*    Points  to  EiTiphasize 

1  •    Seat  and  miiTor  adjustment 

2.  ];n^Ttrumont  panel  and  controls 

3,  Proper  engine  starting  and  voxm  up 
Coordination  in  ^lifting  gears  upward  and  doi-mward 

^,  Proper  stcu'^ting  and  stopping  procedure  for  vehicle 

6,  Proper  c^teoring  position  of  hands 

?•  Proper  student  pick-up  and  discharge  procedure 

8.  Proper  procedure  in  crossing  railroad  tracks 

9e.  Porperr  tu>:n  around  procedure 


M.    Prop.;r  l^rt  and  ri-ht  i-.ni  tui-:5 

^2.    Driv}.-^:  rcl  rXci  to  ^cnd  cc;ii:lLj  ons 

A*    in^:-bructc'r  co;,;-:;.oi.cs  att-ndano-  roco:-?  in  tripjic^at- 
Send  one  ccjjy  to  0.i-l\:>r  educ:itlcn  ccubultroit 

2*    Solid  oii::  copy  to  th^:^  r^ponsorin-  nchcol 

3r    lUvStmctor  koopc  on:^  copy 
B*    Send  3^'  x       infor.Tiation  cards  to  didver  education  consultant 
C.    Send  evaluation  forms  to  dri\n3r  education  consiatant 
Do    Cor,:plote  payjnent  request  sheet  and  send  to  the  sponsor?ng  Gcliool 
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MARKETING  CLUSTER  PROGRAM 
AT 

LEBANON  UNION  HIGH  SCHOOL 


By 

Stuart  L.  Boos 
Robin  M.  Bergstrom 
Lebanon  Union  High  School 
Lebanon,  Oregon  S7355 


MARKETING  CLUSTER  PROGFL^.M  OBJECTIVES 


1.  The  student  will  be  prepared  to  attend  post  secondary  schools, 
vocational  schools  or  entc  apprenticeships. 

The  student  will  be  able  to  pursue  an  advanced  study  in 
marketing  by  attending  post  secondary  schools,  vocational 
training  schools,  normally  in  apprentice  programs  or  involve- 
ment in  company  sponsored  training  programs. 

2.  The  student  will  qualify  for  entry  level  employment  in  a 
distributive  occupation. 

3.  The  student  will  be  able  to  assume  decision  making  responsi- 
bilities related  to  his  specialized  areas. 

4*  The  career-oriented  student  who  has  completed  the  2-week 
program  will  be  qualified  with  the  technical  knowledge  and 
the  practical  expedence  to  achieve  a  subprofessional  level 
of  competency  in  their  area  of  specialization  within  marketing 
and  distribution  careers. 


EKLC 


SPECIFIC  OBJECTIVES 


1.  The  student  will  be  able  to  complete  e  job  applic^^.xcn  •snd  interview, 

2.  The  student  will  operate  a  cash  register  observing  proper  cashiering  techniques, 
change  tapes  and  dates,  read  out  machine,  and  achieve  95  percent  cccurecy. 

3.  The  student  will  be  able  to  understand  and  apply  the  fundamentals  of  display 
(form,  color,  balance,  etc)  by  designing  and  building  three  types  c:  displays: 
glass  display  cases,  standing  v  indow  display  and  bulletin  board  two  or  three 
dimensional  displays. 

4.  The  student  will  be  ablo  to  demonstrate  and  use  the  knowledge  of  human  relations 
by  successfully  working  with  his  co-workers  and  supervisors  at  an  exploratory 
work  station,  in  the  student  sotre,  and  at  a  cooperative  work  station. 

5.  Students  will  be  able  to  utilize  math  fundamentals  including  basic  functions, 
fractions,  percentage,  decimal  fractions,  and  measurement  in  working  v/ith 
invoices,  sales  slips,  tally  sheets,  order  forms,  inventory  forms  and  other 
recordkeeping  forms  utilized  in  business, 

6.  The  student  will  be  able  to  develop  a  sales  plan  and  present  a  sales  demonstration 
on  a  variety  of  specific  products  or  services  using  varied  sales  approaches  and 
sales  techniques, 

7.  The  student  will  demonstrate  a  knowledge  of  advertising  concepts  by  Sf  meeting 
items  and  organizing  rn  advertising  program.    They  will  create  this  advertisement 
by  using  the  elements  of  a  good  advertising  layout, 

8.  The  student  will  select  a  product,  conduct  a  survey,  relate  product  information 
to  buying  motives,  justify  product  prices,  provide  product  information  sources, 
explain  product  uses  and  interpret  product  label  information. 

The  student  will  apply  his  knowledge  of  market  research  by  designing  and 
conductin  a  survey  in  a  specific  market  area  of  his  choice.   This  will  include 
merchandising,  markets,  store  locations,  sales  promotion,  and  cost  an lysis. 

10.  The  student  will  be      active  member  of  the  local  DECA  chapter  and  will  select 
a  minimum  of  one  (1)  skill  vContest  and  prepcire  to  complete  on  a  local  basis. 
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THK  MARKETING  CLUSTER  PROGRAM 


GENERAL  OBJECTIVES 

"he  student  will  be  prepared  for  entr>'  level  ^^mployme^it  in     bas-^  distributive 
occupation, 

2.  The  student  will  be  able  to  qualify  for  enrollment  ir  a  mora  advanced  stuay  of 
marketing,  such  as  a  career  development  (Marketing  III  and  iV)  progra.n. 

3*  The  student  will  be  prepared  to  pursue  post  high  school  training  in  a  chosen 
career  field  either  at  a  university,  community  college,  or  within  the  frairiework 
of  an  on-the-job  training  program. 


CLUSTER  PROGRAM  r .:?GANIZATION 

IN  THE  CLASSROOM 
simulated  selling 
developing  sales  promotions 
building  displays 

operating  cash  register  and  adding  machine 

working  on  invoices,  billing,  and  inventory  problems 

human  relations  and  market  research 

learning  skills  and  job  procurement  te  Iques 


ON  THE  JOB 
selling 

building  displays 

working  with  advertising  materials 
operating  cash  register  and  adding  machines 
using  invoices,  billing,  and  inventory 
working  with  and  for  people 
applying  and  interviewing  for  a  job 


MEMBERSHIP  IN  THE  DECA  YOUTH  GROUP 
selling  contests 

display  and  advertising  contests 
merchandise  math  contest 
punlic  speaking  contest 
market  and  product  research 
working  with  and  leading  people 
job  interview  contest 


TYPICAL  MARKETIKO  (uiSTRIBUTIVE  EDUCATION) 


CLUSTER  OCCUPATIONS  (O.E.  04.0800) 


Occupa^  '>ns 

advertising  layout  man 

art  director 

artist 

assistant  buyer 

building  and  construction  salesman 

cashier 

copywriter 

copywriter  chief 

credit  clerk 

detective  business  service 
department  manager 

display  manager 
doorman 

entertainment  managers 
fashion  designer 
fashion  model 

financial  institution  managers 
food  products  salesman 

franchises 

hotel/motei  management 
industrial  salesman 
insurance  salesman 
in-store  sales  person 
mailing  clerkc 
'narkcting  director 


marketing  research  analyst 

merchandise  manager 

personnel  manager 

product  specialist 

proofreader 

public  relations  man 

purchasing  agent 

radio/TV  advertising  manager 

real  estate  salesman 

rec^  ving  clerks 

retail  salesman 

route  delivery  man 

sales  correspondent 

sales  manager 

sales  promotion 

salesman  delivery 

sign  writers 

stock  clerk 

store  manager 

traffic  clerk  or  dispatcher 

truck  drivers 

warehouseman 

watchman 

wholesale  salesman  and  agent 

window  trimmer 

wrappers 


BUSINESS  EDUCATION 


OCCUPATIONAL  SPECLUTY  COURSES  FOR 


;erck;:kdising  cluster  program 

9  10 

11 

12 

Typing  la  &  lb 

1/2  cr.  ea.  Sem.            X  X 

X 

X 

Business  Cruise 

1/2  cr.                           X  X 

X 

X 

*^.icord  Keeping 

1/2  cr.                           X  X 

X 

X 

Briefhand 

1/2  cr.  X 

X 

X 

Business  Machines 

1/2  cr.  X 

X 

X 

Typing  I!a  &  lib 

1/2  cr.  ea.  Sem.  X 

X 

X 

Bookkeeping  la  &  lb 

1/2  cr.  ea.  Sem.  X 

X 

Y 

Data  Processing 

1/2  cr.  X 

X 

X 

Personal  Law 

1/2  cr. 

X 

X 

Shorthand  Gregg  la  &  lb 

1/2  cr.  ea.  Sem. 

X 

X 

Office  &  l^b  Assistant 

1/2  cr.  ea.  Sem. 

X 

X 

Machine  Shorthand  la  <&  lb         1/2  cr.  ea.  Sem. 

X 

X 

Marketing  la  &  lb 

1  cr.  ea.  Sem. 

X 

X 

MARKETING  IIA  &  IIB 

1  cr.  ea.  Sem. 

X 

(including  Co-op  Work  Experience) 

CO-OP  WORK  EXPERIENCE      AND       EXPLORATORY  WORK  EXPERIENCE 


BUSINESS  EDUCATION 
Lebanon  Union  High  School 

SUGGESTED  MARKETING  COURSES 


Business  Cruise 
Typing  la 
Typing  lb 


10 

Record  Keeping 
♦Typing  la 
♦Typing  lb 

Business  Machines 


11 

♦♦Marketing  la 
♦♦Marketing  lb 
Bookkeeping  la 
Bookkeeping  lb 


ELECT  IVES 

Typing  Ila 
Typing  lib 
Data  Processing 
Personal  Law 


12 

Marketing  Ila 
Marketing  lib 
Cooperative  Work  Exn 


♦If  not  taken  in  the  ninth  grad^ 
♦♦A  tv\ro  hour  class 
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SHO?r  COURSE  DESCRIPTIONS 


Tv'^ingja — Theory  and  practice.    The  begirining  course  to  leam  the  keyboard  and 

proper  techniques.    Desigr.ed  ior  personal  typing  aru  as  a  loundanion  for 

further  commercial  training • 
Typing  ;L  -^Typing  la.   The  course  is  a  continuation  of  first  semester  typing  with 

emp^r-asis  on  building  speed  and  accurc:cy,  and  on  typing  letters,  themes, 

research  papers,  and  tabulation  problems. 
Record  Keeping — Keeping  both  business  and  personal  records  for  small  business 

and  for  your  home. 

Data  Processing — Principles  of  automated  date  prcxressing  are  taught.    Goes  from 
analysis  of  a  problem  to  preparation  of  input  data  to  solving  a  problem  by 
machine. 

Business  Cruise — Four  and  one-half  weeks  of  exploratory  work  in  each  of  the  foUow-^ 
ing  areas:  Marketing — accounting — secretarial — clerical. 

Personal  Law- -A  course  covering  legal  concepts  that  businessman  and  consumers 
deal  with  concerning  contracts,  employment,  baiiments,  and  sales. 

Bookkeeping  la  &  lb — Two  semester  courses  running  in  succession.   The  recording  of 
business  transactions  and  their  effect  upon  the  assets,  liabilities,  and  pro- 
prietorship of  business.   Journals,  ledgers,  payroll,  depreciation,  and  projects 
tend  to  make  the  contents  realistic. 

Marketing  la — Introduces  the  student  to  distributive  education.    Instruction  investi- 
gates the  fields  of  retailing,  wholesaling,  and  service  occupations e  Emphasis 
is  placed  on  salesmanship^  sales  promotion,  math  skills,  record  keeping,  and 
job  seeking  techniques.   A  two  hour  class. 

Marketing  lb — Provides  the  student  with  two  types  of  work  exper^'-i^nce.    Nine  weeks 
are  spent  working  and  learning  skills  in  a  simulated  store  operation  (Student 
Store)  and  nine  weeks  are  spent  out  in  the  community  at  an  exploratory  work 
statical.   A  two-hour  class.    ^Requires  completion  of  Marketing  I. 

Business  Machines — An  exploratory  courss  ^o  acquaint  students  with  business 
machines.   No  typing  is  required. 

Typing  Ila  &  lib — *Typlng  lb.   Primarily  designed  for  students  who  are  planning  to 

seek  employment  in  typing.    Includes  skill  building,  business  forms,  business 
letters,  and  duplicating  for  seniors.   Students  should  have  earned  a  *'C*'  or 
better  in  typing  lb. 

Cooperative  Work  Experience — One  hour  of  credit  may  be  allowed  if  a  student  quali- 
fies.  The  job  must  train  the  skills  learned  in  a  vocational  class  which  the 
student  is  currently  enrolled. 

DECA — (DECA)  or  Di  ^t^^hutive  Education  Clubs  of  America  is  an  organization  for 
students  enrc  Marketing  courses*   Its  goals  a^e^  to  teach  students 

interested  in  a  career  in  marketing  and  distribution:  Vocational  Understanding, 
civic  consciousness,  social  intelligence,  and  leadership  development. 

Marketing  Ila — A  one  hour  course  designed  to  enhance  skills  in  selling,  sales 

promotion,  and  market  and  product  research.   Students  must  produce  a  manual 
suitable  to  compete  on  a  local  basis  in  DECA.  ** 

Marketing  lib — Preparation  for  competition  in  State  Leadership  Conference  for  DECA. 
Students  must  prepare  for  a  minimum  of  one  (x)  state  individual  skill  contest. 
Business  Organization,  management,  and  operation  are  stressed.** 

**  Students  must  have  a  cooperative  work  station  to  take  either  of  these  courses. 


EKLC 


CODE  OF  ETHICS 


FOR  STUDENTS  ENROLLED  IN 


DISTRIBUTIVE  EDUCATION 


!•  Distributive  education  i.s  a  part  of  the  school  curriculum;  therefore,  I  will  not 
accept  a  training  job  unless  I  intend  to  keep  it. 

2.  I  will  report  for  work  at  the  scheduled  time.    If  I  find  that  I  am  unavoidably 
detained,  ill,  or  unable  to  report  for  work,  I  will  always  inform  my  coordinator 
and  employer  promptly. 

3.  I  will  be  honest  with  money,  merchandise,  time,  and  effor'.. 

4.  I  will  perform  an  honest  day's  work  and  will  strive  at  all  times  to  do  the  best 
job  possible. 

5.  I  will  not  receive  visitors  on  the  job,  neither  will  I  make  or  receive  unnecessary 
personaJ  telephone  calls. 

6.  When  I  am  on  the  job,  my  work  will  always  come  first. 

7.  If  I  feel  that  my  studies,  physical  health,  or  moral  well-being  are  jeopard52ed 
because  of  my  job,  I  will  consult  with  parents,  my  coordinator,  and  my  employer 
before  making  a  decision  to  resign.    If  I  quit  my  job  or  change  jobs  without 
conculting  my  coordinator,  I  know  that  I  will  automatically  be  dropped  from 
distributive  education.    This  will  result  in  the  loss  of  distributive  education 
credits  • 

8.  I  realize  that  to  be  dishonest  or  to  fail  on  my  job  reflects  not  only  on  me,  but 
on  my  school  and  my  coordinator.    I  therefore  agree  to  uphold  this  Code  of 
Ethics  in  order  to  maintain  the  reputation  of  myself  and  my  school. 


Signature  of  Student 


Signature  of  Parent 


Signature  of  coordinator 


Signature  of  employer 
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MERCHANDISING  CLASSES 


GRADING  SYSTEM 
NINE  VvEEKS 


Minimum  Points  required  for  each  grade 


A 
B 
C 
D 
F 


50 
43 
35 
26 

25  or  Less 


Methods  of  earning  points.       Maximum/Nine  Weeks 


Test 
Quiz 

Performance  tests 
DECA  Participation 
lAA  Evaluation 


1    @    10  points 

3  @  5 
20    @  1 


10  points  (required) 

15 

20 

20 

iO  ( :-  or  -) 
75 


lAA  Evaluation* 


Industry 

Attendance 

Attitude 


Student  Store  and  Work  Station 

Classroom 

DECA  Activities 


ERIC 


DECA  Participation 

Joining  DECA  by  October  15  2 

Attending  Regular  Meetings  1 

Fall  Board  of  Governors  5 

State  Leadership  Conference  10 

National  Leadership  Conference  10 
Fund  Raising  Activities 

Calendar  Sales  (per  calendar)  1/2 

Concession  Stand  at  games  1 

Selling  in  Stands  (football)  2 

Miscellaneous  activities  1 

When  working  in  the  store 

9  skill  projects    5  points  each  =  45  points  plus  DECA  arid  lAA  points  and 

9  weeks  test 

When  on  job  downtown 

3/4  point  per  day  of  satisfactory  work  (maximum  of  34  points)  plus  DECA  and 
lAA  points  and  9  weeks  test 

10  points  for  special  project  =  creation  of  employer  menual 

*IAA  evaluation  by  DE  instructor  may  be  addition  of  or  subtraction  of  up  to  10  points 


MARKETING  CLUSTER 


/Business 
\  Machines. 


NOTES 

Rectangles  are  required 

Circles  are  recommended  as 
being  highly  applicable 

Diamonds  are  recommended  as 
being  helpful 

Other  Elective s 
Business  Cruise 
Typing  la 
Typing  lb 
Typing  Ila 

Typing  lib  .  ^^^^ 

xProcessing^- 
The  courses  showsn  in  circles      \  ^ 

and  diamonds  can  be  taken  before  / 

or  concurrently  with  ^/^arketing  I 

or  Marketing  II 


Vocational 
Marketing 
la  &  lb  (2hr) 


Vocational 
Marketing 
Ila  &  lib 


Exploratory 

Vv  ork 
Experience 


Cooperative 

Vvork 
Experience 
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CLASS  OPERATION 


MARKETINC  la   (2  hours)      Introduction  to  marketing 


Job  Seeking  Techniques 

Merchandise  Math 

Record  Keeping 

Cash  Register  Operation 

DECA 

Market  Research 


2 
2 
1 
1 
1 


2  weeks 


Advertising 
Display 
Salesmanship 
DECA 

Human  relations 


2 
2 
2 
1 


2  weeks 


MARKETING  lib  (2  hours) 


Marketing  Lab 


Student  store  operation 


9  weeks 


Skill  areas  include: 

Cash  register  operation  and  maintenance 
Popcorn  machine  operation  and  maintenance 
Deposit  and  recording  sales 

Advertising  in  school  paper  and  on  public  address  system  in  school 
Display  design  and  building 
Stocking  and  inventory 
Ordering  merchandise 

Exploratory  V^ork  Station  9  weeks  » 

Students  report  to  a  cooperating  local  businessman  and  work  without  pay  for 

about  1  1/2  hours  daily.    Students  are  supervised  by  school  personnel 

and  are  evaluated  by  both  employer  and  supervisor  from  the  school. 
Skill  areas  include: 

Application  of  those  skills  learned  in  class  and  student  store 

Working  with  and  for  others 

Following  directions 

Assuming  responsibility  for  being  on  time  and  doing  what  is  asked 
Observing  and  reporting  on  weekly  student  report  forms 

One  half  of  the  class  will  usually  work  at  work  stations  or  in  the  student  store 
while  the  rest  remain  in  the  classroom.   Students  are  rotated  from  student  store, 
exploratory  work  station,  and  classroom  to  ensure  total  program  coverage. 


CLASS  OPERATION 


MARKETING  III 


Sales,  promotion,  and  research 


DECA 

Salesmanship 
Advanced  Advertising 
Advanced  Display 


1  weeks 

3 

3 

2 


Studies  in  Marketing 
Merchandise  Research 
Distribution  Research 


3  weeks 

3 

3 


MARKETING  IV 


Business  communications  1  weeks 
State  Leadership  Conference 

preparation  3 

Business  Organization  2 

Wholesaling  and  buying  2 


Management  3  weeks 

Establishing  a  business  3 

Career  Study  and  Folder  2 

Job  Seeking  Techniques  1 
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MERCHANDISING  I 


Second  Semester 


The  second  semester  the  second  section  of  the  class  will  complete  the  classroom 
curriculum  plan  as  previously  outlined •  The  first  section  will  replace  the  second 
section  on  exploratory  work  experience  and  student  store  operation. 


EXPLORATORY  WORK  EXPERIENCE 

Five  or  more  students  will  be  placed  in  appropriate  businesses  in  the  community 

to  work  without  pay,  but  as  part  of  their  class  work.   They  will  report  to  the  business 

work  station  at  their  regular  classtime  for  two  hours  of  experience  and  skill 

application.   Transportation  will  be  provided  by  the  district  and  the  regular 

school  insurance  will  cover  them  on  the  job  as  this  is  considered  part  of  the 

curriculum.   After  nine  weeks  these  students  will  be  rotated  with  the  students 

ill  the  student    store.   Evaluation  and  grade  will  be  determined  by  student,  teacher 

and  employer  rating  sheets  and  interviews. 


STUDENT  STORE  OPERATION 

The  student  store  will  be  operated  solely  by  distributive  education  students.  The 
cash  register  in  the  school  cafeteria  will  also  be  operated  by  the  same  students. 
They  will  conduct  all  business  and  sales  in  the  student  store  with  the  supervision 
of  senior  distributive  education  students.   These  students  ^»/ili  have  overall  super- 
vision and  student  assistance  functions. 

The  students  will  complete  work  sheets  in  the  following  areas  of  store  operation  as 
well  as  perform  the  carefully  outlined  duties  of  each  skill  job. 

Selling  and  Cashiering  Display  Stocking,  Marking  and  pricing 

Deposit  and  records  Inventory  Store  maintenance 

Advertising  Buyer  Equipment  maintenance 
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STUDENT  STORE  OPERATION 
SKILL  PROJECTS 


SCHOOL  STORE 


Area:  Operations 

Descriptive  Title:       Selling  and  Cashiering — communicating  facts,  influencing 

buying  decisions,  providing  required  services,  and  register- 
ing cash  received 

Objectives  and  Purpose: 

1 .  to  learn  to  make  change  correctly  and  quickly 

2.  to  be  able  to  operate  a  cash  register 
3  ,  to  apply  knowledge  of  steps  of  a  sale 
4.  to  build  goodwill  and  a  clientele 

Project:  1.  wait  on  customers  and  help  them  with  their  selection 

2.  never  sell  a  last  item  on  the  shelf  without  checking  stock- 
room for  replacement.    If  rushed  at  the  time,  keep  a  note* 
book  for  reminding  you 

3.  keep  a  record  of  customer  requests.   This  is  to  include 
items  never  stocked  before  as  well  as  out-of*stock  items 

4.  handle  customer  objections  and  encourage  buying  decisions 

5.  total  cash  in  register  and  register  tape.    Compare,  (daily) 
Evaluation:                1.  speed  and  accuracy  in  making  change 

2.  recording  customer  requests 

3.  were  you  proud  of  the  store  at  all  times 

4.  does  cash  in  register  equal  total  receipts  recorded  on 
register  tape  (daily) 


SCHOOL  STORE 


Area: 


Operations 


Descriptive  Title: 


School  Store  Equipment  Maintenance 


Objectives  or  Purpose: 


1.  to  keep  the  machines  in  operation  at  all  times 

2.  to  cut  dowi  our  cost  of  machine  repairs  by  preventive 
maintenance 

3.  to  learn  to  recognize  mechanical  problems  with  food 
preparation  equipment 


a.  change  filter  every  9  weeks 

b.  change  gear  box  grease  onc^  a  year  (September) 

c.  clean  popcorn  pot  with  recommended  cleaner 
supplied  by  machine  manufacturer  once  every  three 
weeks  as  per  instructions 

d.  wash  glass  inside  and  outside  weekly 

e.  clean  the  retainer  pan  for  unpopped  popcorn  daily 

f.  fill  popcorn  and  salt  containers  weekly  rotating  stock 
every  time 

g.  fill  seasoning  oil  container  every  three  days  or  when 
necessary 


Project: 


1.  popcorn  machine: 


SCHOOL  STORE 


Area: 


Operation 


Descriptive  title* 


Posting,  proof  of  cash,  and  recording  sales 


Objectives  or  purpose: 


1,  to  demonstrate  the  ability  to  make  up  daily  and  special 
deposits 

2,  to  determine  cash  overages  and  shortages  in  student  store 
operation 

3,  to  maintain  accurate  store  records  of  all  sales 


2.  to  make  up  and  deliver  to  school  secretary  coop,  deposit 

3.  to  make  up  student  store  deposit  and  deliver  to  vault 

4.  to  prove  cash  noting  overage  or  shortage,  if  any 

5.  to  demonstrate  accuracy,  dependability  and  responsibility 
in  money  handling 


Project: 


1,  to  maKe  up  cash  register  change  .fund 


Evaluation: 


1.  accuracy  of  records 


2.  accuracy  of  deposits 


3.  observation  of  correct  security  measures 
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SCHOOL  STORE 


Area:  Merchandise 

Descriptive  Title:  Advertising — "telling  and  selling."   Presenting  and  promoting 

ideas,  goods,  or  services  to  a  large  number  of  prospects* 

Objectives  or  Purposes: 

1,  to  increase  sales  on  the  :item{s)  advertised. 


2,  to  develop  customer  acceptance  on  new  items. 

Project:  1.  advertise  on  or  more  items  stocked  by  the  store  or  new  item{s). 

2.  Your  method  may  involve  posters,  signs,  reader  board  in  school 
store,  announcement  over  P. A.  system,  school  newspaper,  or 
any  combination  of  the  above.  *** 


3.  Consult  past  inventory  records  for  normal  sales  of  old  items. 
(For  new  items,  merely  record  change  in  sales  during  second 
and  third  weeks. 

Evaluation:  1»  Implement  advertising  campaign  second  week  and  third  week. 

2.  Record  sales  end  of  third  week. 

3.  Note  change  in  sales  between  first  consultation  of  inventory 
records  and  third  week  record. 


★★★Advertisement  must  be  approved  by  store  manager  assistant  and  advisor. 
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SCHOOL  STORE 


Area: 


Merchandise 


Descriptive  Title:       Displaymen-Display  is  the  placement  of  merchandise  at 

or  near  the  point  of  sale  to  attract  customers  to  buy 


Objectives  or  Purpose: 


1.  to  understand  and  be  able  to  apply  the  elements  of  a  good 
display 


Projects: 


Evaluation: 


2.  to  learn  the  steps  to  be  followed  in  planning  and  creating 
a  display 

3.  to  learn  effective  methods  of  making  items  attractive  to 
customers 

4.  to  increase  sales  of  items  displayed 

1.  to  build  and  maintain  display  on  the  item  you  picked  to 
advertise 

2.  display  to  be  complete  by  end  of  second  week 

3.  assume  responsibility  for  the  overall  decor  of  the  store 

1.  evaluation  on  the  appearance  of  display  and  store  decor  as 
judged  by  store  manager,  other  manager  assistants,  and 
advisors 

2s  evaluation  on  the  basis  of  increased  sales  of  items  which 
can  be  attributed  to  the  display  efforts 


SCHOOL  STORE 


Area:  Operations 

Descriptive  Title:       Stocking,  Marking,  and  Pricing 

Objectives  or  Purpose:   1.  to  learn  the  value  of  keeping  shelves  stocked 

2.  to  have  opportunities  to  assume  certain  responsibilities 
3i  to  learn  the  value  of  an  efficiently  run  stock  room 

Project:  1.  assume  complete  charge  of  stock  control  for  the  school 

store  for  a  period  of  three  weeks.    Make  a  daily  note  of 
stock  taken  from  stockroom  and  shelved 

2.  work  with  the  buyer  and  give  him  information  necessary  to 
place  orders.    It  will  be  your  responsibility  to  see  that  the 
store  never  runs  out  of  essentLai  merchandise 

3.  check  on  all  orders  being  placed  to  know  what  to  watch  for 

4.  unpack  all  incoming  merchandise  and  check  against  packr 
ing  slip 

5.  enter  merchandise  received  in  control  record  sheet.  Be 
sure  to  get  all  information.    If  there  is  new  merchandise, 
a  new  card  must  be  filled  out* 

6.  Route  packing  slip  to  bookkeeper  who  will  match  it  to 
invoice.  (In  some  cases,  the  placing  slip  is  the  invoice.) 

7.  see  that  all  merchandise  is  correctly  marked.  If  it  is  new 
merchandise  and  not  pre-marked,  set  it  aside  until  you  can 
confer  with  the  Manager  Assistant  or  Advisor  as  to  the 
price  to  charge 

8.  before  back  stocking  merchandise  be  sure  front  stock  is  up 

9.  stock  merchandise  so  that  it  can  be  easily  seen  and 
counted.    Have  like  things  together 

10.  whenever  possible,  remove  by  units  of  packaging  when 
stocking  the  front  of  the  store.  This  makes  for  easier 
inventories 

11.  remove  all  empty  cartons,  etc.  It's  your  responsibility  to 
keep  the  store  free  from  clutter 

Evaluation  1.  did  you  record  daily  merchandise  taken  from  stockroom 

2.  stockroom  condition  will  be  evaluated 

3.  condition  of  shelves — was  there  always  enough  merchan- 
dise available  on  the  shelves  when  there  was  a  large 
supply  in  the  stockroom 
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SCHOOL  STORE 


Area:  Merchandise 

Descriptive  Title:       Inventory — A  physical  count  of  the  merchandise  on  hand  to 

compare  the  actual  inventory  with  the    count"  on  the  books ♦ 
Each  item  in  stock  is  counted  and  recorded  on  a  form 
along  with  its  cost  and  retail  value 

Objectives  or  Purpose: 

!♦  to  become  acquainted  and  skilled  with  an  acceptable 
inventory  system 

2.  to  assume  responsibility  of  keeping  inventory  records  for 
the  school  store 

3.  to  be  able  to  accummulate  and  translate  information  to 
^  others  on  the  school  store  staff 

Project:  1.  Assume  complete  responsibility  for  the  weekly  inventory 

for  the  school  store  for  the  period  of  three  weeks  keeping 
accurate  and  up-to-date  records  of  all  inventories.  (Use 
the  form  attached.) 

Evaluation:  1.  Are  inventory  records  always  kept  up-to-date?   Are  they 

neat? 


2. 


When  inventories  began  to  get  low,  did  stucent  inform  buyer 
of  shortages  ? 


SCHOOL  STORE 


Area: 

Descriptive  Title: 


Merchandise 

Buyer  for  school  store-planning,  obtaining,  and  controlling 
manufactured  goods  or  raw  materials  for  resale  or  processing. 


Objectives  or  Purpose: 

1.  to  learn  the  value  of  keeping  accurate  records  on  merchan- 
dise movement 

2.  to  become  aware  of  supply  and  demand  and  ensure  that 
store  is  adequately  stocked  for  all  occasions 


Project: 


Evaluation: 


3.  to  have  opportunities  to  assume  certain  responsibilities 

1.  become  acquainted  with  inventory  records  and  stock  records 
as  already  set  up  and  note  normal  sales  activity. 

2.  take  into  consideration  supply  and  demand  and  those 
elements  causing  fluctuations,  then  order  merchandise 
for  each  week  or  per  special  need  with  permission 

3.  coordinate  with  advertising  and  display  when  purchasing 
new  and  old  items  being  promoted. 

4.  check  with  cashier  to  find  out  customer  "wants"  requests 

5.  follow  procedures  on  returns  and  exchanges,  if  any 

6.  keep  up-rto-date  on  buying  trends 

1.  each  week  do  an  analysis  of  inventory  and  sales  records 
to  determine  if  product  turnover  was  enough  to  ensure 
product  freshness  and  quality 

2.  note  instances  of  over  supply  or  over  stock  and  out-of- 
stock  items  which  may  cause  loss  of  sales 


SCHOOL  STORE 


Area:  Operations 

Descriptive  Title:       Maintenance  of  Sch       L        uud  Surrounding  Area 

Objectives  or  Purpose: 

1 .  to  learn  the  importance  of  the  appearance  of  the  store 
inside  and  outside 

2.  to  keep  the  store  and  nearby  hallways  neat  and  clean 
Project:                     1.  work  with  stockman  to  remove  packaging  from  store  area 

2.  clean  store  shelves  and  counters 

3.  sweep  store  and  stock  room  area 

4.  sweep  hallways  twice  daily  or  when  necessary 
Evaluation                 1.  store  and  hallways  cleanliness  and  neatness 


CLASSROOM 
INSTRUCTIONAL  UNITS 


JOB  SEEKING  TECHNIQUES 


Objectives 

The  student  can: 


Prepare  a  data  sheet  that  could  be  used 
Write  and  typ a  letter  of  application 
Complete  several  application  blanks 
Prepare  a  data  folder  (Marketing  II  students) 
Participate  in  simulated  job  interview 


The  Data  Sheet 

Personal  information  including  picture 
Education  and  training  information 
Experience  and  interest  information 
References 

Outstanding  accomplishments  of  related  interests 
Special  abilities 

Letter  of  Application 
Self-identification 
Statement  of  interest  or  purpose 
Special  qualifications  and  experience  or  education 
Availability  information 
References  (if  no  data  sheet  is  used) 

Job  Application  blanks 

Personal  and  family  information 

Education  and  experience 

Ability — skills,  machines,  and  equipment 

Interest  areas,  special  qualifications 

References 

The  Actual  Interview 

What  to  take  with  you  What  to  say  and  how  to  say  it 

What  to  wear  Poised  entrance  and  gracious  text 

How  to  act  Interview  follow-up — how^  when,  why 


Job 


Source  Information 
School  youth  employment  agencies 
State  and  city  employment  agencies 
Newspaper  want  ads 


Friends  and  relatives 
Civil  service 
Personnel  departments 


Employment  tests 
Ability  tests 
Psychological  tests 


Aptitude  tests 
Physical  examination 


MERCHANDISING  MATH 


Objectives 

The  student  will 

1.  solve  merchandising  math  problems  rapidly  and  accurately 

2.  use  fundamental  math  processes  and  work  with  fractions,  percentages, 
decimals,  and  weights  and  measures 

Sales  records 

credit  procedures 
tally  sheet 
sales  slips 


charge  sales 
computing  sales  tax 
figuring  postal  charges 


Cash  register 

receipt  tapes 

detail  audit  tape 

change  funds 

solving  change  problems 

Inventory  topics 
codes 

inventory  sheets 

price  and  inventory  logs 


calculating  average  sales 
cash  over  and  short 
loss  sales  and  layaway 
prove  cash 

physical  inventory 
record  inventory 
inventory  extension 


Merchandise  receiving 
invoices 

cash  and  trade  discounts  { 
shipping  charges 

Pricing  merchandise 

mark  up  and  mark  down 
determining  retail  prices 

Payroll 

salaries,  wages,  bonuses 
deductions 

total  earnings  and  net  pay 


invoice  dating 
ercentages)      back  orders 
storing  goods 


margins 
marking  goods 

and  commissions  and  overtime 
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RECORDKEEPING 


Objectives 

The  student  will  complete  a  project  with  the  records  for  a  retail  business 

Project 

door-to-door  salesman 
customer  sales  slip 
company  order  forms 
alphabetical  list  of  customers 
alphabetical  list  of  customers  by  state 

Project 

retail  delivery  salesman 
merchandising  situations 
delivers  daily  and  weekly  statements 
platform  return  sheets 

Projects-insurance  salesman  service 
billing 

account  summaries,  receivable  cards,  lists  of  accounts  receivable 
statements  of  balance  due- 
petty  cash  book 

Project — retail  store  inventory  control 
code  sheets 
price  sheets 

physical  inventory  sheets 
account  cards 
collection  sheets 

Project — department  store  payroll  records 
time  sheets 
payroll  registers 
payroll  cash  sheets 
banking  payroll  slips 
earnings  records 

Project — retail  self  market  cash  control 

daily  receiving  logs  and  cashier  reports 
weekly  cashiers  shortage  and  overage  reports 
deposit  tickets  and  daily  cash  summaries 
selling  price  computation  sheet 
purchase  register 
checks 

cash  receipts  and  cash  payments 


CASH  REGISTER 


Objectives 

The  student  will 


1.  operate  cash  register  and  make  change  using  prescribed  procedu 

2.  handle  customer  checks 

3.  demonstrate  knowledge  of  security  measures 

4.  demonstrate  effective  cashier-^-customer  human  relations 


money  in  handline 
safeguards  in  handling  money 

Check  cashing  procedures 
compaijy  policy 
identification  techniques 
endorsement  procedure 


Cash  register  nomenclature 
adjustment  controls 
operational  controls 
read-out  and  clearing  control 
release  and  emergency  control 


Charge  transactions 
procedure  and  policy 
identification  techniques 
credit  authorizations 
lay  away 


Cashiering  transactions 
use  of  change  fund 
making  change 
giving  courteous  service 
calling  prices 


Other  transactions 
coupons 
trading  stamps 
paid -outs 
refunds 
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DECA 


Objp  '::tives 

ihe  L   ideiil  will 


1.  demonstrate  knowledge  of  the  high  school  and  post  secondary  youth 
organization  for  DE  students 

2.  demonstrate  an  understanding  of  the  leadership  processes 


Purpose  ai  DE  program 

marfetoq  and  distribution  occupations 

newbu:s«ness  methods 

advaiEOftc  technology 

incrrased  computation 

managemient 

DE  program  of  work 
on  the  nob 
in  the  classroom 
in  the  -^^outh  organization 

Purposes  DECA 

deveiasp  future  leaders 

prov^ide  student  recognition 

build  status  and  careers  in  marketing 

DECA's  psart  in  DE 

gromp  activities  and  competition 
show^  window  for  student  achievement  . 
studiait  reward 
chamiel  for  business  support 
serviii^e  to  the  community 


DECA  support 

donor  organizations 
special  contributors 
cooperating  organizations 
state  and  local  support 

How  does  DE  help  you 

provide  part-time  jobs  for 

students 
establish  career  programs 
develop  job  attitudes 
create  a  desirable  relationship 

with  school;  community  and 

parents 


DECA  Organization 

national;  regional,  state ^ 
yc  XT  place  in  DECA 


local 


MARKET  RESEARCH 


Objectives 

The  student  will: 

1.  demonstrate  his  ability  to  use  correct  information  gathering  and 
decision  making  techniques 

2.  use  various  interview  and  questionnaire  techniques 

3.  locate,  select  and  use  appropriate  data  sources 

4.  conduct  a  preliminary  research,  select  a  problem,  develop  a  hypotheses 
and  prepare  a  schedule  by  a  research  plan 


Decision  nmking  processes 
alternative::? 
scientific  decision 
steps  in  market  research 
role  of  research  in  market  decisions 
formulation  of  testing  hypotheses 

Information  needed  for  decisions 
market  mix 
role  of  research 
controlable  factors 
uncontrolable  factors 
uses  of  information 
sources  of  information 

Methods  of  gathering  data 
secondary  data 
external  data 
primary  data 
internal  data 


Interviewing 
training 
approach 
role  playing 
preliminary  research 
defining  the  purpose 
situation  analysis 
informal  investigation 
formulation  of  problem 
informal  investigation 

Preparation  and  presentation  of 
report 

adding  data 
coding  data 
tabulating  data 

analyzing  and  interpreting  data 


Sampling 

sample  random 
stratified  random 
systematic  random 
quota  sampling 
judgment  sampling 
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ADVERTISING 


Objectives 

The  student  will 

1.  be  able  to  list  and  explain  purposes  and  forms  of  advertising 

2.  demonstrate  the  skills  of  ad  layout  by  constructing  newspaper  ads, 
radio  ads,  or  total  promotional  outlines 


What  is  advertising 
purposes 
importance 
goals 

regulations 

job  opportunities 

Advertising  media 
printed  media 
broadcast  media 
position  media 
specialty  advertising 

Writing  copy 
planning 

writing  headlines 
writing  copy 
copy  style 


Planning  advertising  campaigns 
promotional  campaigns 
advertising  campaigns 
goals  of  the  campaign 
cost  of  the  campaign 

Selling  advertising 

media  salesman's  role 
qualities  of  a  good  media 

salesman 
approach,  selling  and  close 

Measuring  advertising  effectiveness 
advertising  research 
advertising  impact 
measuring  media  audiences 


Layout 

design  principles 
elements  of  layout 

steps  in  preparing  and  advertising  layout 
advertising  illustrations 


Direct  mail  advertising 

purposes  of  direct  mail 
principle  advantages 
building  mailing  lists 
other  direct  mail  media 
postal  rates  and  regulations 
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3G?1 


DISPLAY 


Objectives 

1,  The  student  will  plan  and  create  display  using  proper  principles  of  design, 
color,  and  form* 

2,  Given  a  display  rating  sheet  the  student  v/ill  visit,  observe,  and  evaluate 
displays  in  the  community  indicating  their  knowledge  of  good  display  techniqu 

3,  The  student  will  plan,  prepare,  and  when  possible,  conduct,  conduct  a  sales 
promotion  program  for  a  consumer  product 


Career  opportunities  display  and  promotion 
entry  and  career  level  jobs 
qualifications 
promotional  mix 

Importance  of  display  and  sales 

promotion  in  retailing 
publicity  and  public  relations 

Display  types  and  finishes 
purposes  of  display 
window  display 
interior  display 
use  of  interior  space 
outside  display 
trends  in  display 

Creating  and  evaluating  display 
planning 
Building  display 
judging  display 
using  display  rating  sheets 

Design  fundamentals 

Components  of  design 
The  color  wheel 
psychology  of  color 


Display  materials 
practical  props 
stands  and  easels 
mannaquin  and  forms 
papers,  fabrics;  and  ribbons 
artifical  flowers  and  trees 

Sales  promotion 
use  of  premium 
scope 

contest  and  sweepstakes 
product  samples 
trade  shows  and  exhibits 
ads  for  sales  staff 

Publicity  and  public  relations 
publicity 

publicity  releases 

publicity  and  the  distributive 

education  program 
publicity  and  public  relations 

working  together 


Using  design 

precepts  of  design 
display  arrangements 
balance 


SALESMANSHIP 


Objectives 

1.  The  student  will  demonstrate  basic  skills  and  abilities  of  salesmanship 
practicing  simulated  sales  demonstrations. 

2.  The  student  will  practice  a  series  of  sales  dialogues  demonstrating  the 
personal  qualities  and  social  skills  that  affect  every  aspect  of  selling. 

3.  The  student  will  gear  his  sales  presentation  to  the  buying  motives  resulting 
from  the  selling  process. 

4.  The  student  is  encouraged  to  develop  a  specific  plan  for  the  improvement  of 
his  own  sales  personality. 


Selling  importance 

employment  in  sales  occupation 
objectives  of  selling 
selling  defined 

How  a  sale  is  made 
steps  of  a  sale 

organizing  sales  presentations 
meeting  objectives 

Prospects  and  customers 

customer  needs  and  desires 
emotional  buying  motives 
rational  buying  motives 
patronage  and  product  motives 
buying  decisions 

Use  of  product  knov/ledge 
know  your  merchandise 
information  wanted  for  customers 
sources  of  production  knowledge 
use  of  product  knowledge 

Beginning  a  sale 

^      first  impressions 

approach 

openers 


Effective  demonstration 

rules  for  successful  demonstration 

dramatization 

key  benefits 

hidden  features 

visual  aids 

Overcome  an  objection 
excuses  and  objections 
procedures  and  handling  objections 
methods  for  handling  objections 
handling  excuses 

Closing  the  sale 
natural  close 
techniques  for  closing 
handling  a  turn  down 
leaving  a  customer 

Building  sales  personality 
developing  sales  -winning 

personality 
salesman  qualities 
personal  attitudes  of  salesman 
salesman  stt^^ndards 
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DECA  STATE  LEADERSHIP  CONFERENCE  PREPARATION 


Objectives 

1.  The  student  will  prepare  for  the  state  leadership  conference  by  familiarizing 
himself  with  the  purposes,  rules  and  agenda  of  the  conference. 

2.  The  student  will  prepare  himself  or  assist  others  in  preparation  for  specific 
contest  (s)  by  reviewing  and  becoming  thoroughly  familiar  with  all  materials 
pertaining  to  the  specific  contest  area  (s). 

3.  The  student  will  cooperate  and  participate  with  members  of  the  DECA  advi- 
sory board  in  all  preparations  and  screening  activities  prior  to  the  state 
leadership  convention. 

CONTESTS 

Sales  demonstration 

Select,  research  and  prepare  sales  demonstration 
Practice  sales  demonstration  in  class 

Compete  in  local  contest  in  front  of  the  advisory  committee 

Local  seniors  refine  sales  demonstration  with  the  aid  of  advisory  committee 

Advertising 

Study  all  available  information  on  advertising 
Study  all  ad  layout  information 
Practice  different  ad  layouts 
Compete  in  local  advertising  contest 

Local  seniors  to  receive  additional  help  from  ac^visory  committee 
Display 

Study  and  become  familiar  with  display  information 
Compete  in  local  contest  using  display  windows  in  community 
Local  seniors  receive  additional  preparation  with  the  aid  of  members  of 
advisory  committee 

Public  speaking 

The  student  will  practice  writing  speeches  in  the  prescribed  preparation 
time — they  will  conform  to  time  limits  of  the  speech  contest  using  subjects 
given  to  him 

The  student  will  practice  speaking  in  front  of  his  class  using  proper  poise, 

posture  and  speaking  techniques 
The  student  will  practice  on  speech  in  front  of  the  advisory  committee 
The  student  will  read  materials  concerning  the  DE  program  and  the  DECA 

adult  organization  to  give  himself  adequate  background 

Job  Interview 

The  student  will  familiarize  himself  with  all  aspects  of  job  interview  and 

application  by  reading  available  resource  materials 
The  student  will  practice  filling  in  application  blanks 
The  student  will  participate  in  a  local  interview  contest 
The  local  seniors  will  refine  their  Job  interview  techniques  with  the 

assistance  of  the  advisory  committee  members 
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DECA  STATE  LEADERSHIP  CONFERENCE  PREPARATION  CONT. 


Merchandise  math  (state  contest  only) 

The  r'udent  will  familiarize  and  practice  solving  merchandising  math 
problems  in  preparation  for  the  state  contest 


Chapter  study,  planning,  development  and  presentation  of  resolutions  to  the  board 
of  governors  at  state  leadership  conference 
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HUMAN  RELATIONS 


Objectives 

1 .  The  student  will  prepare  a  personality  profile  and  develop  a  plan  to  strengthen 
the  weakest  qualities  to  increase  his  ability  to  improve  his  personality  and 
work  with  others. 

2.  The  student  will  become  familiar  with  those  personal  qualities  an  employer 
desires  of  an  employee,  how  to  develop  them,  and  the  nature  of  what  both 
the  employee  and  employer  contribute  to  their  working  relationship, 

3.  The  student  will  improve  his  leadership  ability  by  assuming  a  leadership 
role  in  improving  human  relations  in  business. 

Importance  of  human  relations 
Purposes  of  human  relations 
Human  relationships  on  and  off  the  job 
Human  relations  with  customers 
Structured  and  nonstructured  human  relations 


Personality 

Characteristics  that  shape  personality 
Common  sense,  attitudes  and  character 
Dealing  with  emotion 
Ways  to  change  your  personality 

Your  contribution  of  personal  qualities 

How  employeers  evaluate  your  personal  qualities 
Building  and  keeping  the  right  attitudes 
Abilities  and  knowledge  employers  expect 

Employer  and  employee  relations 

The  meaning  of  work  in  our  economy 
What  skills  are  in  time 
Employer  contributions 
Employee  contributions 

Formal  organization 

Organizational  chart 
Employee  relationship  with  organization 
Communications  within  the  formal  organization 
Types  of  leadership 

Informal  organization 
Natural  structure 
Dealing  with  co-workers 
The  grape  vine 
Status  and  status  symbols 

Management  action  for  improvement  of  human  relations 
Training  for  leadership 
Communications 

Employees  improvement  of  human  relations 
Organized  labor  units 
Q  Fundamentals  of  training  programs 

ERIC  a-Bi'G 


BUSINESS  ORGANIZATIONS 


Objectives 

!•  The  student  will  become  familiar  with  advantages  and  disadvantages  of 
different  types  of  business  organizations. 

2.  The  student  will  become  familiar  with  the  franchise  method  of  business 

organization  by  conducting  an  in-depth  study  of  a  selected  franchise  opera- 
tion by  producing  an  acceptabie  study  and  report. 

Costs  of  operating  businesses  Marketing  decision 

Fixed  costs  Merchandising 
Variable  costs  Sales  promotion 


What  do  you  buy  when  you  purchase  a  franchise 

Business  evaluation 
Cost  of  operation 
Operating  ratios 
Net  profit 
Stock  turnover 

Company  policy 
Pay  and  hours 
Benefits 

Production  of  merchandise  and  money 
Decision  making 
Training  program 
Organized  labor 


Business  Organization 
Single  proprietorship 
Partnership 
Cooperatives 
Corporations 


Operation  and  maintenance 
Finance  and  control 
Personnel 


Franchise  operations 

What  is  a  franchise 

Hov/  are  franchises  started 


Retail  distribution 
Providing  goods 
Making  shopping  convenient 
Pricing 

Serving  the  community 
Serving  the  economy 


WHOLESALING 

Objectives 

1.  Given  a  particular  wholesale  operation  the  student  will  determine  the 
marketing  functions  performed,  factors  affecting  length  and  width  of  the 
channel  of  distribution  and  a  comparison  of  wholesaling  jobs  with  other 
marketing  jobs . 

2*  The  student  will  build  a  customer  service  program  identifying  the  source  of 
data  used  and  preparing  a  plan  for  marketing  a  private  label  product 

3.  The  student  will  develop  a  complete  strategy  for  promoting  a  wholesaler 
to  a  manufacturer  who  is  seeking  a  channel  of  distribution 


The  wholesale  field 
Marketing 
Customers 

Career  opportunities 
Functions  of  wholesaling 
Kinds  of  wholesalers 

Value  added  by  wholesalers  to  products 
Selection  of  channel  of  distribution 
Basis  for  selection  of  channel 
Factors  affecting  the  length  and 

width  of  the  channel 
Product  value  compared  to  product 
cost 

Marketing  jobs  in  wholesaling-- 
an  inside  look 
The  buyer  and  staff 
Sales  and  promotion 
Office  and  customers  services 
Merchandising  handling 


Customer  services  development 
Delivery 

Merchandise  aids 
Finances 

Cooperative  advertising 

Sample  rooms  and  demonstrations 

Technical  assistance 


Product  planning 
Research 

Sources  of  supply  and  new  products 
Development  of  private  brands 
Buying  for  resale 
Standards  and  grading 

Physical  distribution 

Warehouse  advantages 

Warehouse  design  and  organization 

Inventory  control 

Wholesaler  promotion  strategy 
Peronsl  selling 
Wholesaler  catalogs 
Advertising 
Direct  mail 

Wholesaling  specialists 
.  Rack  robbers 

Grain  elevator 
Commission  merchants 

Auctioneers 

Farm  production  assemblers 
Petroleum  drillers 


Wholesales  future 
Current  trends 
Activities  and  services 
Future  career  opportunities 


MANAGEMENT 


Objectives 

1,  The  student  will  demonstrate  his  ability  to  solve  management  case  study 
problems, 

2.  Given  a  specific  retail  area,  the  student  will  outline  the  management  and 
supervisory  areas  pertinent  to  that  particular  business. 


Human  relations 
Motivation 

Manager's  personal  qualities 
Substantial  performance  and 

unpromotables 
Handling  grievances 
Understanding  conflict 
Theft  and  pilferage 

Training  and  supervision 
Interviewing 
Costs 

Supervisor's  responsibility 
Breaking  in  new  workers 
Delegating  duties 
Effective  communication 
The  middleman 
Turnover 


Pruchasing 

Your  wholesaler 
Purchasing  policies 
Stock  control  procedures 

Marketing 
Operations 
Marketing  channels 
Pricing  policies  and  procedures 
Obtaining  and  servicing  customers 
Salesmanship 

Advertising  and  sales  promotion 

Managing  your  job — the  manager 
budgeting  your  time 
family-owned  business 
small-service  firm 


Job  improvement 

Living  with  change 
Productive  meetings 
Constructive  disagreement 
Compensations  and  benefits 
Safety 


Finance  and  accounting 

Requirements  of  financing 

Banking  and  borrowing 

Risk  and  insurance 

Credit  policy  and  procedure 

Collection  policies  and  procedures 

Budgeting 

Tax  obligations 

Profits 

Controlling  costs 


ESTABLISHMENT  OF  A  BUSINESS 


Objectives 

1.  A  student  will  demonstrate  his  ability  to  select  a  business  site  for  preparing 

a  proposal  for  a  specific  business  location 
2*  The  student  will  plan  and  develop  the  layout  of  a  store  plan  including 

interior  and  exterior 

3.  The  student  will  conduct  a  financial  analysis  for  the  planned  store  location, 

4.  The  student  will  apply  budgeting  procedures  to  this  hypothetical  location. 

Store  location 

Buying,  leasing,  renting 
Zoning  regulations  and  loss 
Trading  area  and  customer  traffic 
Business  trends 

Opportunities  for  future  expansion 

Store  layout 

Building  and  equipment 
Building  interior  and  fixtures 
Parking  lot  and  surrounding  landscape 
Sketch  of  front  elevation 

Financial  analysis 

Estimate  specific  capital  expenditures  for  buildings  fixtures  and  equipment 
Estimate  cost  of  remodeling  if  any 

Statement  of  operating  capital  lor  one  month  include  initial  stock,  sales 

promotion  and  labor  costs 
Justify  financing  sources 

Budgeting  procedures 

Estimate  a  determination  of  gross  budget  and  sales 
Plan  for  sales  promotion 
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CAREER  STUDY 


Objectives 

1.  The  student  will  complete  an  occupational  self-appraisal 

2.  The  stvjiant  will  prepare  a  review  of  job  application  and  interview  techniques 
3-  The  student  will  plan,  organize,  and  prepare  a  complete  resume  or  data 

folder 

4.  The  student  will  write  a  report  on  his  selected  career  area  of  interest  that 
appears  to  be  his  personal  goal 

Occupational  self-appraisal 
Personality  appraisal  test 
Interest  inventory 

Review  of  application  and  interview  techniques 
Selected  readings 
Class  discussion 
Work  sheets 

Resume  or  data  folders 

Use  format  on  following  page 

Career  report 

Job  requirements 
Job  opportunities 
Working  conditions 
Employment  benefits 
Promotion  opportunities 

Develop  a  composit  story  of  this  career  area 


FORMAT  FOR  DATA  FOLDER 


COVER  SHEET 

Personal  Data  of_  ^  ,   , .  , 

TITLE  PAGE 

 _.HIGH  SCHOOL 

Department  of  

Papers  of         ,  _   

Year  of  Graduation  

Address  and  telephone  (if  you  desire) 


TABLE  OF  CONTENTS  (do  last) 

Picture    1 

Sample  of  Handwriting    2 

Personal  Data  *  3 

Education  *  4 

Activities   5 

Letter  of  Recommendation  *  6 


(Your  work  experience,  if  any,  could  be  entered  under  "Education" 
or  "Activities.") 

PICTURE 
HANDWRITING 

"This  is  a  sample  of  my  handwriting:         12345678910    (your  name)" 

PERSONAL  DATA 

(Include  what  you  want  to  include.) 
Name 

Either  date  of  birth  or  age 

Address 

Telephone 

Height 

Weight 

Health 

Marital  status 

Social  Security  number 

EDUCATION  • 

Where 
When 

What  courses  and  grades  (if  good) 
ACTIVITIES 

Go  into  more  detail  than  on  personal  data  sheet 

LETTERS  OF  RECOMMENDATION 

Begin  it  with  TO  WHOM  IT  MAY  CONCERN 


^RLANK  SHEET 
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l^^ARKETING  PROGRAM  PERSONAL  INTERVIEVV'  FORM 
(Teacher  Use) 


Name  ^   Date  ^  

ViTiat  do  you  plan  to  do  after  graduating  from  high  school  ? 

Why  (to  the  above  oruestion)  

What  do  you  knew  abo^ut  this  program  for  which  you  are  being  interviewed  ? 


What  do  you  tnink  you  v/ill  gain  from  being  in  this  program?  

What  do  you  think  would  be  the  most  interesting  thing  about  working  in  a  marketing 

position  ?  -    -  -   

What  do  you  i  ink  you  would  dislike  most  about  a  marketing  job?  ,  

Are  you  working  now?  (If  yes,  v\^ere)   .  

How  long  with  this  firm?  Beginning  hourly  wage  Present  hourly  wage  

In  what  subjects  do  you  think  you  need  more  work?   . 

In  what  type  of  marketing  job  would  you  like  to  work ?   

In  which  marketing  skills  do  you  think  you  are  most  skilled?  

If  you  were  working  in  a  store  and  the  person  working  next  to  you  talked  constantly, 
therefore,  keeping  you  from  getting  your  work  done,  what  would  you  do?  

You  are  on  your  way  to  an  interview  and  your  best  friend  comes  along  and  is  persis- 
tent about  going  with  you  and  waiting  in  the  reception  room,  what  would  you  do?  

Organization  policy  states  that  coffee  breaks  are  15  minutes  long;  the  group  that 
you  are  sitting  with  isn't  finished  with  their  conversation  and  15  minutes  have  gone 
by.   What  would  you  do?   -  _    ----- 

What  should  an  individual  do  if  he  is  told  to  do  something  by  his  teacher  (or  his 
employer)  and  he  feels  that  such  action  is  not  necessary  or  he  feels  that  he  knows 
of  a  better  way  of  accomplishing  the  r^ame  results  ?   -    . , 

Do  you  have  a  hobby?  Extra-curricular  activities  you  enjoy  


Oualitv                              Hiahlv  Acceotable   Acceptable  Doubtful  Unacceptable 

Personal  appearance 

Poise  (self  confidence) 

Speech  (tone  and  arammar) 

Personality 

Attitude 

Ability  to  make  decisions 

Social  courtesies 

Acceptance  of  policies 

Mannerisms 

INVENTORY  OF  STUDENT'S  WORK  EXPERIENCE  AND  CAREER  OBJECTD.^ 


NAME     ^ADDRESS.  ^PHONE 


1.  High  school  classification  (circle):  a.  sophomore  b.  junior  c.  senior 

2.  Have  you  ever  taken  or  are  you  now  taking  any  of  the  courses  listed  below?  (Check) 

 Typing  la   Bookkeeping  la   Machine  Shorthand  la 

 ^Typing  lb   Bookkeeping  lb   Machine  Shoithand  lb 

 Business  Cruise   ^Data  Processing   Marketing  la 

 Record  Keeping   Personal  Law   Marketing  lb 

 Business  Machines   Gregg  Shorthand  la   Marketing  Ila 

 Typing  Ila   Gregg  Shorthand  lb   Briefhand 

 ^Typing  lib   Office  &  Lab  Assistant   Office  lab 

3.  Are  you  employed  outisde  of  school  hours?  Yes   No  

If  the  answer  if  YES: 

a.  Where  are  you  employed?  

b.  WTiat  type  of  work  do  you  do?  

c.  What  is  your  salary?  , 

4.  Were  you  employed  during  the  summer?  Yes   No  

If  the  answer  is  YES: 

a.  V\/here  were  you  employed  ?__  

t..  What  type  of  work  did  you  do?  ,  

c.  VvTaat  was  your  salary?  

d.  How  did  you  secure  this  employment ?_^  

Does  any  member  of  your  family  work  in  a  business  office?  Yes  No  ^ 

If  the  answer  is  YES:  (Check  the  type  of  work  he/she  does) 

 ^Accountant   Sales 

 Clerk   Secretary 

 Manager  of  a  business   Stenographer 

 Owner  of  a  business  ^  Other  (specify)  .  

6.  What  kind  of  work  would  you  like  to  do  when  you  graduate  from  high  school? 


7»  Are  you  planning  to  attend  a  business  college,  college,  or  university?  Yes__No  

If  the  answer  is  YES: 

a.  What  school  do  you  plan  to  attend?  ^ 

b.  What  course  do  you  plan  to  follow?  


TRAINING  AGREEMENT 


COOPERATIVE  V.ORK  EXPERIENCE 


Student's  Name 


Birth  Date 


Age 


Student's  Address. 


Telephone 


Student's  Grade^ 


Teacher- Supervisor 


Employer's  Name 


\\  ork-supervisor 


Employer's  Address 


Telephone 


The  major  purpose  of  this  program  is  to  provide  valuable  work  experience  education 
for  students.   This  agreement  is  made  to  show  responsibilities  of  the  participants: 
student,  parent,  schoo,  and  employer. 

1.  The  sti^v  n^-  enters  this  proc'^am  to  learn  as  much  as  the  employer  can  provide  in  the 
nature  oi  jub  iaicnn'ctioa ,  skills,  and  attitudes. 

2.  The  student-learner  will  keep  regular  attendance  both  at  school  and  on  the  job.  He 
cannot  work  on  any  school  day  that  he  falls  to  attend  school.     Exceptions  are  per- 
missible only  with  the  mutual  consent  of  the  employer  and  teacher-coordinator. 
Students  will  inform  employers  as  to  absences  due  to  illness,  or  anticipated 
absences  due  to  other  activities. 

3.  A  student-learner  who  quits  school  loses  this  job  at  once.   Any  job  change  must  be 
arranged  In  advance  by  the  employer  and  the  teacher-coordinator. 

4.  Pay  and  hours  are  to  be  determined  by  the  employer.   Wages  are  as  required  by  the 
Wage  &  Hour  Division-Bureau  of  Labor  applies.   A  work  permit  is  required  for  all 
student-learners  ur.der  18  years  of  age. 

5.  The  employer  expects  the  student-learner  to  be  honest,  punctual,  cooperative, 

*  courteous,  and  willing  to  learn.   The  employer  may  discharge  the  student-learner 
for  just  cause;  however,  the  teacher-coordinator  requests  consultatir.n  with  the 
employer  beforehand. 

6.  Parents  or  guardians  are  responsible  for  the  conduct  of  their  children  in  the  program. 

7.  The  school  provides  a  teacher-coordinator  to  supervise  the  student  on  the  job.  He 
will  make  periodic  visits  to  observe  the  student-learner  and  consult  with  the 
employer  and  the  student-learner.   Evaluation  of  job  performance  will  be  a  joint 
effort  of  the  employer  and  the  teacher-coordinator.   School  credit  is  granted  for 
successful  job  performance. 

8.  The  employer  agrees  to  provide  Workman's  Compensation  protection  for  the 
student-learner. 


(Student's  signature)  (Teacher-coordinator's  signature) 
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(Parent's  Signature) 


(Employer's  signature) 


TRAINING  AGREEMENT 


EXPLORATORY  V.  ORK  EXPERIENCE 

The  dgreement  is  between  .  ^and  Lebanon  Union 

High  School  District  U^l  for  the  training  of  

SECTION  I — The  student  learner  agrees  as  follows: 

a.  That  he  or  she  will  enter  this  program  of  training  as  a   

to  learn  as  much  as  the  program  can  provide  in  the  nature  of  job  information^ 

skills,  and  attitudes, 
b*  That  he  or  she  will  be  honest,  punctual,  cooperative,  courteous  and  make  an 

honest  effort  to  learn  and  abide  by  all  rules  of  this  program. 

SECTION  II--The  parent  agrees  as  follows: 

a.  That  they  approve,  assist  and  encourage  their  child  in  the  pursuit  of  this  program. 

b.  That  they  will  share  the  responsibility  (with  school  officials)  for  their  child 
in  this  program. 

SECTION  III — The  school  agrees  as  follows: 

a.  That  they  will  provide  classroom  instruction  for  the  student  and  provide  a 
teacher-coordinator  to  supervise  the  student  learner  while  in  the  training 
station. 

b.  That  they  will  provide  school  insurance  for  students  while  doing  supervised 
exploratory  v  ^rk  experience. 

SECTION  IV — The  cooperating  employer  agrees  as  follows: 

a.  That  they  will  ri^cognize  this  program  as  a  training  program  and  attempt  to 
provide  a  realistic  and  board  range  of  exploratory  experiences  to  the  student 
learners. 

b.  That  they  have  the  right  to  refuse,  reject  or  teririnate  those  students  which 
faily  to  comply  with  the  rules  and  procedures  of  the  cooperating  employer. 
The  teacher-coordinator  will  be  notified  prior  to  any  action  being  taken. 

c.  That  they  will  be  cognizant  of  student  liability  and  provide  experiences  in 
keeping  with  their  own  responsibilities  and  with  safety  of  the  student  and 
patients  in  mind.   Insurance  coverage  beyond  that  of  regular  school  policy 
will  be  the  respon'^ibility  of  the  employer. 

I  have  read  the  provisions  of  this  training  agreement  and  agree  to  its  content. 


(Student-Learner)  (Teacher-Coordinator) 


(Parent) 


(Cooperating-Employer) 


MARKETING  CAREERS 
COOPERATIVE  V.  ORK  EXPERIENCE  PROGRAM 


Rating  of  Student  Employee 


Name 


Employed  by_ 


Date 


Circle  the  letter  of  the  one  statement  in  each  group  which  best  applies  to  the  student. 


1.  Job  attendence: 


2.  AtUtude: 


3.  Personal  Appearance: 


4.  Cooperation: 


5^  Responsibility: 


6«  Alertness: 


7.  Competency: 


8.  Industry: 


a. 
b. 
c. 
d. 
a. 
b. 
c. 
d. 
e. 
a. 
b. 
c. 

a. 

b. 

c. 

e. 

a. 

b. 

c. 

d. 

a. 

b. 

c. 

d. 

e. 

a. 

b, 

c. 

d. 

e. 

a. 

b. 

d. 
e. 


Almost  never  absent  or  tardy 

Infrequently  absent  but  reports  by  telephone* 

Quite  often  absent  or  tardy. 


Always  friendly  and  cheerful. 
Usually  pleasant. 

Seems  timid,  insecure,  "withdrawn". 
Inclined  to  find  fault. 


Neat,  clean,  or  suitably  dress ea. 
Acceptable  dress  and  grooming  average. 
Careless  about  cleanliness  and  hair. 


Willing  to  see  point  of  view  of  co-worker. 
Occassionally  critical/stubborn. 
Does  best  when  working  by  self. 


Assumes  responsibility  well. 

Keeps  up  routine  tasks. 

Inclined  to  wait  for  directions  from  others- 

Able  to  follow  instructions. 
Usually  needs  to  be  told  more  than  once. 
Must  be  given  repeated  instructions. 
Unable  to  remember  procedures  long. 


Does  assigned  tasks  skillfully. 

Skillful  considering  length  of  training  and  age, 

Fair,  standard  of  skills  average. 

Careless,  needs  to  improve. 


Works  deligently. 

Usually  busy  or  seeking  work. 

Must  be  prodded. 

Likes  to  ''kill  time.  " 


Signature  of  Employer 
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DISTRIBUTIVE  EDUCATION  CLUBS  OF  AMERICA 
Vocational  Understanding 


Leadership  Development 


Civic  Consciousness 


Social  Intelligence 


(DECA)  or  Distributive  Education  Clubs  of  America 
if  an  organization  for  students  enrolled  in  marketing 
courses.   Its  goals  are  to  teach  students:  vocational 
understanding,  civic  consciousness,  social  intelli- 
gence and  leadership  development. 

Activities  include  fund  raising,  contests,  social 
and  community  projects.   Associated  membership 
is  available  for  students  who  are  not  enrolled  in 
marketing  classes. 


ERIC 


DECA  GENERAL  INFORMATION 


1.  DECA  is  the  only  youth  organization  operating  through  the  public  schools  of  the 
nation  to  attract  young  people  to  careers  in  marketing  and  distribution, 

2.  DECA  encourages  free  enterprise  and  economic  awareness  through  individual 
instruction,  Studies  in  Marketing  projects.  Creative  Marketing  projects,  exposure 
to  successful  business  leaders,  and  bv  practical  experience  in  business  establish- 
ments, 

3.  DECA  encourages  civic  responsibility  through  professional  conferences,  chapter 
activities,  school  improvement  projects,  and  support  of  community  activities* 

4.  DECA  maintains  a  series  of  State  and  National  Contests — all  designed  to  stimulate 
and  motivate  classroom  interest,  career  encouragement,  and  vocational  competence. 

5.  DECA  believes  in  competition  and  offers  awards  and  recognition  to  student  members 
for  outstanding  accomplishment. 

6.  DECA  maintains  its  won  Scholarship  Loan  Program  to  assist  and  encourage  its 
members  toward  higher  education. 

7.  DECA  pays  its  own  way.    Its  national  headquarters  and  staff  are  maintained  entirely 
by  student  dues  and  other  internal  income. 

8.  All  contributed  funds  are  used  directly  for  student  benefit  through  our  Program  of 
Youth  Activity: 

Awards  and  Recognition 
Leadership  Conferences 
Program  Development 
Public  Information 
Leadership  Training 
Scholarship  Loans 

9.  Your  support  of  DECA  will  help  in  developing  future  leaders  for  marketing  and 
distribution. 
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DISTRIBUTIVE  EDUCATION  STUDENT-LEARNER'S 
WEEKLY  TRAINING  STATION  REPORT 

Coordinator's  Initials: 


Student-learner_   For  week  ending_ 

1.  What  were  your  responsibilities  or  duties  on  the  job  this  week? 
Responsibility  or  Duty  Approximate  Time  Spent 

a.   -   .  ^  

b.    

c.   ^  

d.  _    


2.  What  new  knowledge  or  skill  did  you  learn  on  the  job?  Describe., 


What  did  you  learn  in  class  that  you  applied  on  this  job,  either  from  study  or 
classroom  discussion?  Explain. 


4.  What  difficulty  occurred  or  what  mistake  did  you  make  on  the  job?  What  did 
you  do  to  correct  it? 


5.  On  what  skill  or  question  could  you  use  help  in  performing  your  job  better? 
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DISTRIBUTIVE  EDUCATION  STUDENT- LEARNER'S  WEEKLY  TRAINING  STATION  REPORT 
Continued — 

6,  Vvhat  interesting  or  challenging  relationship  did  you  have  this  week  with  a 
fellow  worker^  a  customer,  or  your  job  sponsor?  Describe. 


Summary  of  Duty  Time  and  Earnings 

Duty  Hours 

Date       Check-in  Time      Check-out  Time  Regular  Overtime 


! 


Totals   

Total  hours 

Regular  hourly  rate 

Gross  earnings  for  regular  hours 

Overtime  hours 

Overtime  hourly  rate 

Gross  earnings  for  overtime  hours 

Total  earnings 

Less  deductions:  


Total  deductions 

Net  earnings, fot  jhe  pay  period 


APPLICATION  FOR  DISTRIBUTIVE  EDUCATION  HIGH  SCHOOL  PROGRAM 
(Required  for  Admission  to  Class) 


Name  ^Address  

Telephone   Age  Sex  Height  Weight  

Own  or  use  of  car   (Yes  or  No)     Drivers  License   (Yes  or  No) 

Physical  Defects:   Explain;   ^  

Father  or  Guadian's  Name  ^   

Father  or  Guardian's  Occupation   

Mother  or  Guardian's  Name  

Mother  or  Guardian's  Occupation^  

Year  in  School  Estimated  High  School  GPA  


Credits  needed  to  graduate  (Required  and  Elective)  ^ 

Attendance  last  year:  Absent  Tardy, 


Names  and  grades  for  business  courses  taken  in  hgih  school: 


Clubs  and  Organizations, 


Hobbies 


Sports  participated  in^ 


Are  you  working  now?     _       Where?   Hours  per  week^ 

What  do  you  plan  to  do  after  high  school  graduation?   


List  work  experience;  start  with  most  recent;  omit  present  job,   if  any^ 


If  I  am  admitted  to  the  distributive  education  program  I  will  put  forth  my  best  effort 
to  be  honest,  dependable  and  productive  in  my  school  work  and  employment. 

Signed  


(Student) 

I  consent  to  's  entering  the  distributive  education  program  and 

to  being  cooperative  with  the  school  and  the  training  agency. 

ERJC  Signed  


(Parent  or  Guardian) 


MODEL  MARKETING  CLUSTER 
ASSESSMENT  PROFILE 


Major  Elements 

ARTICULATION 

YOUTH  ORGANIZATION 

COOPERATIVE  WORK  EXPERIENCE 

EXPLORATION 

PROGRAM  DESIGN 

EVALUATION 

MARKETING  PROJECTS 

ORIENTATION  K-6 


Assessment  Profile       Model  Range 


FACILITIES,  EQUIPMENT,  &  MATERIALS  0 
STAFFING 

ADULT  EDUCATION 
LONG-RANGE  PLANNING 
CAREER  ORIENTED  METHODS 
SCHOOL  AND  COMMUNITY  RELATIONS  0 
CAREER  ORIENTED  CURRICULUM 
MEETING  INDIVIDUAL  NEEDS 
ADVISORY  COMMITTEE 
INTERDISCIPLINARY  APPROACHES 
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MASTER  ASSESSMENT: 
Q    TOTAL  PROGRAM 
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FIRST  STEPS:    PLANNING   A  CAR?Eb  OEVELnPMi;NT 
ACTIVITY   IN  YOUR  CLASSROOM. 

NORTHERN   ILLINOIS  UNIV.,    Dl^   KAL6.;  ILLINOIS 
STATE   ROAPD  OF   VOCATIONAL   EDUCATION  AND 
REHABILITATION,    SPRINGFIELD.    VOCATIONAL  AND 
TECHNICAL   EDUCATION  DIV. 

MF  AVAILABLt    IN  VT-ERIC  SET. 
ABLE   MODEL   PkCGRAM,   NORTHERN  ILLINOIS 
UNlVfRSITY,    DEKALB,    IL  60115  ($1.0C) 
PUB  LATE  -       AUG72  62P. 

DESCfUPTGhS  -  ^CAREER   EDUCATION;  *GUAL 
ORIENTATION;   ^VOCATIONAL  DEVELOPMENT; 
EDUCATION   INNOVATION;    INSTRUCTIONAL  MATERIAL 
CENTERS;   *CURKICULUM  DEVELOPMENT;  CU;<RICULUM 
PLANNING;   CURRICULUM  RESEARCH;  TEACHING 
TECHMCUES;   ^OCCUPATIONS ;  TEACHING 
IDENTIFIERS  -   PROJECT  ABLE 

ABSTRACT  >-   THIS   PUBLICATION   PREPARED  BY  THE 
ABLE   MODEL   PROGRAM   IS  ONE   OF  SEVERAL 
COKPRI,-ING   A  PACKAGE  ON   CAREER  EDUCATION 
PROGRAK   DEVELOPMENT  AND   IMPLEMENTATION.    IT  IS 
TEACHER   ORIENTED  AND  EMPHASIZES   THE   WORK  OF 
THE  TEACHER  RATHER  THAN  THE    PRODUCTION  OF 
WRITTEN   GUIDES;   THEREFORE,    ITS   SUCCESS  LIES 
IN  THE  ABILITY   OF  THE   TEACHER  TO  THINK  AND 
PLAN   EFFECTIVELY  SO  THAT  THE  LEARNER'S 
INTEREST  CAN  LEAD  TO  ACCOMPLISHMENT.  THE 
MATERIAL   IS   DESIGNED  TO  HELP   THE  TEACHER 
STRUCTURE   PPCGRAMS  WHICH   FOCUS   UPON  THE 
DEVELOPMENT   OF   HUMAN  RESOUfTCES.  SIGNIFICANT 
CONCEPTS  FDR  BUILDING  A  THEORETICAL  FRAMEWORK 
OF  INSTRUCTION   ARE   INTRODUCED.    SAMPLE  FORMS, 
EXAMPLES  OF   L  E  ARN  ING'  ACT  I V I TI  £  S   WHICH  MAY  BE 
MQCIFIED  TO  SPECIFIC  OCCASIONS,  AND 
INFQRCATICN  CN    INTERVIEWING  SKILLS   SHOW  HOW 
CAREER   EDUCATION  MAY   BE    INTEGRATED  WITH 
TRADITIONAL   SUBJECTS.    TO  FURTHER  EXPLAIN  THE 
INTEGRATION  OF   CAREER   EDUCATION  AND   TO  AID  IN 
ITS   IMPROVEMENT,    QUESTIONS   AND  ANSWERS  ARE 
INCLUDED  AS   WELL   AS   EVALUATION  INSTRUMENTS 
USEFUL  TO   IMPLEMENTERS   IN   ASSESSING  A 
PROGRAM'S  SOUNDNESS.    ( SN ) 
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EDUCATIONS  WELFARE 
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1 .  INTRODUCTION 


This  material  is  designed  to  help  teachera  try  out 
career  education  activities  in  their  own  classrooms.  A 
brief  discussion  of  key  concepts,  examples  of  activities, 
and  sample  forms  are  included  to  encourage  quid;  planning 
and  implementation • 

This  publ ication  is  part  of  a  package  our  research 
and  development  project  is  offering  to  those  initiating 
career  education  programs.     Other  items  include  an 
introductory  pamphlet,  IMPLEMENTING  CAREER  EDUCATION 
THROUGH  ABLE  MODEL  PROGRAM}   a  resource  guide,  CAREER 
EDUCATION  ACTIVITIES  THROUGH  WORLD  OF  WORK  RESOURCES} 
and  INTRODUCING  CAREER  EDUCATION  TO  TEACHERS:     A  HANDBOOK 
FOR  CONSULTANTS^    WORKSHOP  LEADERS^   AND  TEACHER  EDUCATORS. 

A  16mm  sound/color  film  is  also  available.  PEOPLE 
HAVE  CAREERS:     A  PRIMARY  TEACHER  INTEGRATES  CAREER 
DEVELOPMENT  IN  BASIC  AREAS  OF  THE  CURRICULUM  can  be 
ordered  through  the  NIU  Film  Library. 

Section  XI  introduces  key  concepts  and  encourages 
reflection  about  questions  often  asked  about  eareer 
education  in  the  elementary  school. 

Section  III  has  sample  materials  which  may  be  copied 
or  modified  to  meet  local  needs.     It  also  contains 
suggestions  based  upon  the  classroom  experiences  of  many 
teachers  to  contribute  to  the  shaping  of  expectations 
and  plans. 

Section  IV  provides  information  about  teaching 
interviewing  skills  and  shows  how  career  development 
activities  can  be  woven  within  traditional  areas  of  the 
curriculum .     Examples  from  language  arts ,  mathematics , 
science ,  and  social  studies  are  included •     Sample  plans 
will  help  teachers  visualize  opportunities  for  planning 
integrated  instruction.     An  instrument  to  diagnose 
interests  and  attitud6>s  is  included  to  help  teachers 
begin  to  focus  upon  evaluation.     In  this  respect,  the 
vatuBB  of  instruction  are  highlighted. 


Section  V  contains  two  ideas  which  were  developed 
into  organizing  centers   for  instruction.  BUILDING 
presents  three  possibilities   for  thinking  through 
career  development  activities.     THE  GREENHOUSE 
organizes  thoughts  in  the  same  manner ,   but  suggests 
other  content  areas  for  creative  teaching  and 
management • 

Section  VI  presents  a  flow  chart  detailing  the  work 
of  a  career  education  teacher  as  a  person  might  work 
through  a  complete  instructional  unit. 

The  last  section  is  a  brief  review  of  the  concepts^ 
techniques,   and  strategies  explored  by  ABL2  Model  Program 
until  June,  1972. 


Project  staff  for  the  1971-72  academic  year  were: 

Mrs.   Carol  All%n  Mrs.  Judith  Starks 

Mrs.   Mary  Anne  Boies  Miss  Mary  Stell 

Mr.   Jerrold  McLaughlin  Mrs.  Becky  stueben 

Mr.  Charles  Pryor  Mrs.  Janet  whealon 


Dr.  Walter  wernick 
Project  Director 
815-753-1959 


II.      REFOCUSING  FOR  CAREER  EDUCATION 


welcome  to  a  movement  which  has  strong  support  from 
national  and  state  governments,   school  boards,  administrators, 
teachers,   parents,   and  many  active  segments  of  our  local 
communities . 

Velcome  to  a  movement  which  focuaee  upon  the 
development  of  our  human  resources  -  career  education! 

We  have  taken  the  position  that  our  schools  must  help 
students  plan  their  lives  in  and  out  of  school.     We  know 
that  many  prof  ess  ionals  have  been  ''career  education" 
teachers  for  a  long  time  and  we  feel  fortunate  to  be 
participating  in  a  venture  to  develop  a  theory  of  practice 
with  them.     The  work  of  the  professional  teacher  is  at 
the  heart  of  any  instructional  program  and  we  know  that 
teachers  can  plan  and  implement  life-centered  activities 
effectively . 

Our  appro £.ch  is  teacher-oriented •     We  believe  the 
teacher's  imagination  is  the  key  instrument  of  instruction. 
Therefore,   the  following  material  is  designed  to  focus 
your  Imagination  upon  specific  elements  of  your  work. 


A.      THE   ORGANIZING   CENTER  CONCEPT 


An  org&nlzing  center  depends  upon  a  teacher* 8 
imaginative  view  of  instruction.     Each  teacher's 
imagination  produces  a  forn.     This  forn»   based  upon  a 
person's  individual  talents  and  experiences,  is 
important  because  it  subsequently  shapes  the  teacher's 
variety  of  activitiesi   time  intervals,  and  levels  of 
expectation.     Whatever  the  size  of  one's  undertaking, 
however,   a  plan  that  rests  comfortably  upon  a  personal 
base  is  usually  most  productive. 

Effective  teachers  think  and  plan  elastically, 
appropriate  to  what  needs  to  be  done.     The  questions 
below  set  a  frame  and  help  us  think  of  work  that  has  to 
be  done  t 

ACCESSIBILITTx       What  materials  and  services  can  be 

available  to  the  learner? 

MOBILITY}  What  content  areas   (Skills,  facts, 

attitudes,  etc.)   can  emerge  from 
this  idea? 

ACCOMPLISHMENTS     What  can  thc^  learners  do? 


ACCESSIBILITY 


What  materials  can  a 
child  use  in  the  daily 
course  of  instruction? 
When  a  decision  allows 
one  child  free  access 
and  excludes  others , 
whUt  reasons  lie  behind 
the  selection?  (maturity, 
skill  development,  social 
manners ,  interest) 


2.     whure  can  a  child  go  to  study?     To  organize? 
pratztice?     How  are  the  places  different? 


To 


3.     What  different  sensory  stimuli  can  the  child 
encounter?     (printed  page,  voice,   film,  touch) 


5 


3703 


4.  What  tools  can  the  child  use  to  uncover  information? 
(card  catalogue,   thesaurus,   telephone)     When?  with 
whom? 

5.  What  human  talent  can  come  into  contact  with  the 
child?     Can  the  contact  take  place  during  school 
hours?     Is  the  child  expected  to  observe  or 
interview  talent  outside  the  school? 

6.  HOW  is  the  child  encouraged  to  make  his  own  thoughts 
and  feelings  accessible  for  his  own  reflection  and/or 
action? 


MOBILITY 


1.     Can  the  content  build 
upon  ov^rt  interests  of 
the  children?     Can  n«w 
interests  be  generated? 
Can  individuals  work  upon 
the  ideas  and  skills  at 
their  own  pace?     To  their 
own  accomplishment  level? 


2.  Can  the  reason  for  instruction  of  this  area  (fact, 
skill,   attitude)   be  clear  to  the  learner?  Clear 
to  the  parents? 

3.  when  ideas  spin  out  from  the  center,   can  they  pull 
together  new  relationships  from  past  studies?  What 
academic  areas  can  contribute  to  ongoing  learning? 

4.  Can  the  complexity  of  thought  and  accompanying 
activities  increase  as  the  ideas  are  studied  in 
depth?     Can  the  concepts  and  skills  be  applied  to 
practical  tasks? 

5.  Can  the  content  enable  children  to  encounter  the 
fundamental  life  activities  of  their  local  community? 
Of  their  religion?     Of  their  contemporary  world? 

6.  Can  the  content  enable  children  to  delve  through  time 
and  cultures  so  as  to  build  an  appreciation  of  their 
heritage?     Can  the  content  have  a  continuing  effect 
upon  the  child's  self-image  as  a  person  who  is 
creating  his  human  biography  each  new  day? 


ACCOMPLISHMENT 


1.     In  how  many  different 

ways  can  a  child  express 
himself  to  you?     To  others 
in  the  classroom?     To  his 
parents?     To  others  in 
the  community? 


2.  In  what  ways  can  learnin.'  efforts  be  evaluated? 
Learnin^r  achievement?     What  can  the  child  contribute 
to  the  evaluation  process? 

3.  How  can  the  child  be  encouraged  to  use  different 
resources?     when   (and  for  how  long)   can  he  put 
together  his  work?     Where  can  he  practice?  with 
whom? 

4.  Can  learning  efforts  be   stored  in  an  accessible  area? 
Can  the  child  review  and  redo  his  own  wcrk? 

5.  Can  others  see  the  child's  achievements?     Can  a  child 
get  feedback  about  how  he  has  used  media  as  well  as 
about  the  content  he  has  had  to  express? 


The  organizing  center  approach  encourages  teachers  to 
zero  in  upon  the  needs,   interests,  and  abilities  of  individual 
children.     It  also  brings  increased  attention  to  the  use 
of  community  resources,   especially  the  people  of  the 
community.     Relevancy  of  Instruction  is  increased  as  children 
are  brought  into  direct  contact  with  world  of  work  people 
and  content. 

Helping  children  inquire  from  primary  sources  in  their 
own  community  is  a  significant  goal.     Helping  children  relate 
in-school  learning  to  out-of-school  experiences  will  help 
children  clarify  their  values  and  lead  to  decision  making 
opportunities  appropriate  to  their  maturaticnal  level. 

Career  education  means  a  re  focusing  upon  people.  The 
organizing  center  concept  allows  teachers  to  plan 
peopl^-^oriented  activities  easily  and  %fithin  their  regular 
ongoing  curricular  structure. 


EKLC 
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B,      REPOCOSING   INSTRUCTIONAL  CONTENT 
UPON  PEOPLE 


What  holds  ^he  elementary  school  together?  what 
energies  pull  towards  the  center?     What  can  the  teacher 
use  as  a  heart  for  the  curriculum? 

The  Bfudy  of  occupationa  can  be  a  suitable  place  to 
Btart  instruotion  for  young  childven.     Child^ren  have  a 
natural  Interest  In  seeking  contact  with  working  adults. 
Their  wonder  of  what  the  future  holds  for  them  and  their 
active  search  for  worthwhile  expression  thrusts  them  into 
positive  learning  roles.     A  progression  from  human  forms 
(adult  roles)   to  abstract  knowledge   (subject  matter) 
appears  natural. 

Since  living  forms  evoke  maximum  stimuli  and  also 
contain  within  themselves  the  heritage  of  our  civilization, 
the  study  of  occupations  affords  an  excellent  vehicle  for 
management  of  motivations  and  content.     Effective  teachers 
have  to  be  relevant  to  the  lives  of  learners  as  well  as  to 
their  contemporary  culture.     With  organizing  oentere  formed 
from  life^oentered  activities^  teachers  can  plan^  implement^ 
and  evaluate  such  relevant  instruction  with  confidence. 

Imagine  the  direct  e^^perlenclng  potential  within 
life-centered  ^rg^lnissing  centers* 

As  children  study  active  adults,   at  work  or  pursuing 
other  careers,   they  will  receive  **occupatlonal  information*^ 
and  have  many  opportunities  to  build  their  careers- 
consciousness.     Career  preferences  will  develop  and  change, 
and  as  they  do  soj^   they  will  strengthen  the  child^s 
self-image*     Exploratory,  academic,  and  sharing  activities 
all  contribute  to  the  development  of  a  self-image  shaped 
from  the  credible  actions  of  adults. 

Children  can  "choose''  jobs  many  times,  roleplay 
situations  to  incorporate  affective  content,  and  review 
consequences  resulting  from  the  direct  experience  of 
others.     Within  such  opportunities,   their  performance  is 
open,   subject  to  guidance  from  the  teacher ,  and  available 
for  parent  comment.     The  built*-in  features  of  a  career 
development  approach  help  children  to  understand  themselves 
as  well  as  to  learn  about  their  opportunities  in  the  world 
of  work. 
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C.  VISIBILITY 


Our  approach  to  career  education  relies  upon  the 
performance  of  the  teacher.     We  are  positive  about  the 
productivity  of  our  practicing  professionals  and  want 
to  help  then  achieve  the  success  which  they  should 
rightfully  receive*     We  eneourage  vieihility  because 
it  ia  natural  to  share,  beoauee  feedback  adds  to  the 
motivations  of  learners,  and  because  the  teacher's  work 
can  be  placed  in  the  public  domain. 

Local  resources  will  suggest  the  means  and  ends  of 
your  display  products.     Obviously,   if  several  cameras 

available  and  your  talent  enables  you  to  manipulate 
these  effectively,  your  work  may  be  picture-oriented. 
Each  person  sees  as  his  own  mind's  eye  allows.  However, 
some  displays  require  very  little  technical  equipment 
and,  as  you  loolc  over  your  instructional  program,  you'll 
be  able  to  draw  out  bits  and  pieces  that  will  fit  together. 
A  coordinated  assembly  of  student  products  is  not  a 
difficult  task. 

Open  houses  for  parents,   exhibits  for  grade  level 
meetings,  and  other  occasions  when  the  work  of  the 
teacher  Is  called  for,   can  all  be  made  more  vivid  with 
materials  that  elicit  multi-sensory  responses. 

^stories  and  pictures  about  visits  with  talent 

or  about  field  trips 
^letters  to  parents  by  students 
^experience  charts 
-spelling  papers 
*-taped  interviews 

-compositions   
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Projects  tbat  involve  group  cooperation  and  a 
%ha^^-£iq  of  thinking  would  includas 

-pictura-atory  ""TV"  praaantation  of  chart 

-raportlng  or  axplariationa  of  work 

-arhibits 

-diorasas 

-nobilas 

-Playa 

Othar  materials  that  will  help  illustrate  the  work  of 
the  teacher  ares 

-connenta  of  parents  and  comoianity  meabera  on 

academic  performance 
-letters  written  by    'isiting  talent  and  parents 
-letters  to  parents  by  teachers 
-collages  and  montages 
-lesson  plana 
-flow  charts 

Our  strategy  calls  for  a  confident  teacher  to  demonstrate 
what  work  went  into  planning »  implementation,  and  evaluation 
of  instruction.     Our  program  is  t0aohmi^^ori0nt0d^  The 
community  must  be  helped  to  realise  that  the  significant 
educational  experiencing  of  their  young  in  school  is 
guided  by  competent  professionals* 


D,      QUBSTZOMS  AND  ANSWERS 


Why  eareera? 

The  lives  of  people  are  important.     Khat  a  person  has 
done   (been),  vhat  a  person  vlshed  to  do^  and  what  a 
person  plans  to  do  with  his  energies  are  worthy  for 
couunication.     We  interpret  car^^er  education  to 
Bean  careers  in  family  life^   in  the  community,  and 
in  the  vocational  areas. 

Ib  my  entire  ourrioulum  to  he  based  on  career 
education?    How  muoh  time  should  I  spend  on  it? 

A  combining  of  the  interests  of  your  children, 
resoiToes  of  your  community,  and  your  judgment  of 
what  your  children  need  to  learn  is  your  curriculum. 
Actual  classroom  time  spent  on  career  education 
depends  on  iiamy  factors,   the  most  important  one 
being  how  comfortable  you  feel  in  this  approach^ 

ABLE  did  not  intend  career  education  to  be  your  whole 
program*     However,   some  teachers  who  use  the  people- 
centered  approach  as  their  organizing  centers  can 
manage  to  deal  with  the  entire  curriculum.  Other 
teachers  find  It  is  not  successful  as  a  full«-tlme 
venture,  but  regard  career  development  as  a 
significant  theme  to  be  applied  wherever  possible. 

If  you  can't  enjoy  what  you*re  doing,  it  probably 
means  that  you're  trying  to  force  too  much  in  too 
short  a  time. 

t/hat  do  we  do  with  our  present  curriculum  materials? 

All  materials  should  serve  the  purpose  of  increasing 
learning  potential  of  children.     There  are  many  good 
stories  and  exercises  In  standard  text  materials y 
but  there  Is  also  much  which  could  be  Ignored  because 
It  Is  not  relevant  to  your  particular  needs  at  that 
time.     Our  approach  pulls  the  teacher  away  from  being 
an  assistant  to  tex.tbooks  and  forces  one  to  plan  in 
terms  of  doing  activities.     The  real  world  offers 
much  printed  matter,  visual  imagery,   and  direct 
experience  that  is  significant  and  adaptable  to  your 
curriculum . 
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4.  Bow  do  I  relate  skill  areas  to  the  world  of  work? 

Skill  areas  are  related  to  people  and  their  daily 
lives.     By  involving  children  with  an  authentic 
career  situation,   the  teacher  can  demonstrate  the 
relevance  of  the  skill  areas  to  the  occupation •  (See 
our  outlines  about  the  skill  areas  of  langu&ge  arts , 
science^   social   studies,   and  reatbematics . } 

5.  How  do  teachers  avoid  repetition  through  the  grades? 

If  career  education  Is  in^plewen'tcd   tT'^rc ,  iiout  youar 
school,   basic  x^iocedures  can  be  outlined  for  each 
grade.     As  in  using  any  other  approach,  different 
levels  of  instruction  will  take  place  in  each  grade . 
Just  as  reading  is  taught  throughout  the  grades,  a 
child  exposed  to  the  same  career  at  different  tiwes 
will  extract  what  is  itnport^int  to  him  at  that  particular 
time  because  he   is  at  a  different  stage  of  development. 
Planned  clusters    (areas)   of  occupations  can  be  presented 
for  different  age  levels . 

6.  Are  we  eliminating  eubjeota  in  order  to  teach  career 
education? 

Teachers  who  have  used  this  approach  have  found  they 
and  their  students  have  much  more  enthusiasm  for 
content.     Instead  of  eliminating  subjects,  parents 
and   students  become  more  involved  and  accomplish  more. 
Career  education  is  academically  respectable. 

7.  Why  should  I  involve  people  in  my  career  education 
program?     How  can  I  do  this? 

People  are  the  basis  of  your  career  education  program, 
more  specifically,   the  p era on-in^ the ^occupation  will 
be  the  organizing  center  for  instructional  plans.  If 
the  purpose  of  education  is  to  prepare  children  for 
adult  roles,   then  acquaint  them  with  authentic  adult 
roles »  the  peraon-in^the-^occupation » 

There  are  two  basic  methods  of  involving  people  in  your 
classroom  activities.     You  can  bring  adults  to  your 
classroom  or  you  can  take  your  students  to  the  adults. 
Both  involve  you  familiarizing  yourself  with  your 
community,   children,   parents,   and  with  basic  field 
trip  procedures.      (See  our  suggestions  about  the 
teaching  of  interviewing  techniques.) 
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8.  Bow  can  I  involve  the  local  busineea  community?  Will 
they  tire  of  this  involvement? 

Call  apon  a  few  friandly  people  first.     Leaf  *ifhmt 
they  have  to  offer,     Ua«  parents-  wherever  po«s#rdbl:e. 
Start  with  brief  meet-iKjre  ^*  .r^r^itdr^n  and  (rd^ln^ar. 
Discover  i^^hat  is  cIor**^  1:0  nomm  :pef ore  venturing  out 
upotL  excttic  tripa.     Comunlty  resources  are  rarely 
osed  to  capacity. 

Until  people  tell  you  you  are  not  wanted,  be  positive 
and  utilize  what  you  can  to  benefit  the  children.  Forms 
and  strategies  can  be  obtained  from  ABLE  staff  and 
others  developing  credible  programs  for  children. 
Otllising  comnunity  resources  Is  not  a  new  concept. 

9.  Sow  should  I  get  started? 

We  suggest  you  make  up  a  plan  for  a  short  period  of 
time  using  a  specific  resource  with  which  you  are 
familiar^     start  with  an  idea  comfortable  to  you  and 
an  outside  guest  speaker  with  whom  you  can  freely 
communicate.     If  you  plan  to  accentuate  language 
ekllls,  then  highlight  elements  of  your  guest's  work 
that  relate  to  language  skills.     For  instance.   If  your 
guest  is  a  policeman,  then  some  concurrent  follow**up 
or  language  skills  might  includet  ijitervlewing, 
letters  of  explanation  to  parents,  vocabulary  related 
to  policeman   (badge,  siren^   sergeant),  and  thank-you 
notes . 

10.  Should  all  the  children  participate?    What  about 
children  with  special  needs? 

Career  education  is  for  all  children.     Children  with 
epeclal  needs  must  begin  to  be  realistic  about  their 
occupational  goals.     This  approach  eliminates  the  need 
for  Isolating  these  children  as  there  are  many  levels 
of  performance  within  any  area  of  study. 

11.  Can  this  method  be  used  for  both  the  self-contained 
classroom  and  the  open  classroom? 

¥hls  approach  Is  flexible  and  can  be  integrated  into 
©ny  type  classroom  situation.     The  heart  of  our  program 
lies  with  the  teacher ^s  imagination. 
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Vilt  I  1090  diBeiplino  and  oontrol  with  this  approach? 

Smpl^jf  tke  mismm  high  quality  af  management  as  you  did 
with  any  otheT'  approach.     Highlighting  children's 
Intarestv  ^oea  not  wean  yon  are  no  longar  the  creative 
leader.     Your  authority  energee  froft  yonr  expertise 
as  &  professional  teacher. 

Vhai  do  parmntB  think  of  thiB  type  of  instruction? 
BcuA  do  1  actively  involve  them  in  my  career  education 
program? 

Commnnlcate  objectives  as  actively  and  as  often  as  you 
can/  as  visibly  as  you  can.     What  your  parents  think 
of  your  career  education  program  will  depend  primarily 
upon  how  you  involve  them  in  it*     Ask  them  to  aid  your 
•doing*  activities* 

Most  parents  who  have  become  actively  involved  enjoy 
entering  the  classroom  and  talking  about  what  they  do* 
Methods  of  parental  involvement  will  depend  upon  the 
past  history  of  the  school *s  program  and  the  courage 
cf  Ceachers  to  reach  out  and  communicate* 

Bow  do  I  get  administrative  support? 

Point  out  the  direct  parental  end  community  involvement 
this  program  can  accomplish.     Your  administrators  are 
apt  to  be  receptive  as  motivation  and  skill  development 
is  increased*     Their  public  relations  program  depende 
on  active  and  visible  teaching. 

Who  can  help  me? 

The  person  who  would  be  mi^st  valuable  to  you  is  an 
emperienced  teacher.     ABLB  Model  Program,  NXU,  DeKalb, 
Illinois  could  direct  you  to  such  persons*     You  may 
find  help  through  other  staff  members  such  as  your 
superintendent,  principal,  curriculum  director, 
counselors,  and  state  consultants «    Find  one  person 
you  trust  and  talk  about  what  you  would  like  to  do^ 


Where  do  I  get  materials? 


Talk  to  your  librarian  or  learning  center  director* 
The  sources  which  you  will  use  will  depend  upon  what 
you  are  teaching,     if  you  are  studying  in  the  area 
of  healthy  the  hospital,  medical  catalogues,  local 
doctors,   nurses,   technicians,   etc.   could  be  obvious 
beginning  points.     Ask  the  children  and  parents  for 
sugccations.     Volunteer  help  will  arise  and  provide 
mater^-ils  you  never  considered  as  aids  before.  (e.g. 
An  inventory  checklist  from  a  supermarket  for 
experiences  in  mathematics.) 

Bow  do  I  keep  records  of  the  child's  work? 

Help  the  child  learn  to  evaluate  himself.     In  addition, 
some  teachers  use  samples  of  the  child's  work,  anecdotal 
records,   interest  and  attitudiral  inventories,  and 
journals  kept  by  the  children.     An  organized  cumulative 
folder  system  should  help  people  £(ee  a  developing 
history  of  each  child. 

Are  there  any  eiatistiee  comparing  ohildrene ' 
achievements  who  are  in  a  career  education  program 
to  those  in  traditional  programs? 

There  are  no  statistics  as  yet?     the  program  is  still 
in  the  d^svelopmental  stages.     However,   efforts  in 
this  direction  are  being  pursued.      (Peoria,  Illinois 
started  a  federally  funded,   K-8  program  In  the  spring 
of  1972  and  will  have  some  tangible  results  during 
the  1972-73  academic  year.)     Teachers  using  this 
method  must  remember  not  to  evaluate  their  students 
on  an  hourly  or  weekly  schedule.     Attitudes  need  time 
to  be  adequately  developed.     With  all  the  problems 
we  facer  ci  life-^centered  education  seems  mandatory 
and  well  worth  the  i^isk. 

Read  EDUCATIONAL  ACCOUNTABILITY:     BEIOND  BEHAVIORAL 
OBJECTIVES  by  Arthur  W.   Combs.     This  booklet  was 
distributed  by  the  ASCD  in  the  summer  of  1972.  (Library 
of  Congress  Catalog  Card  numbert     72-80216.  Price 
$2.50.     Order  from  Association  for  Supervision  and 
Curriculum  Development,   1201  Sixteenth  St.,  N.w,, 
Washington,   D*C.  20036.) 
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Ill*      RESOURCES   FOR  CAREER  EDUCATION 


This  section  includes  ideas  and  forms  to 
facilitate  a  program  of  active  involvement 
with  people  and  places  in  the  local  community. 

The  forms  may  be  modified  to  meet  local 
needs  • 


A.      COMMUNICATE   AND   INVOLVE  PARENTS 


SCHOOL  GRADE  TEACHER 


Dear  Parents r 

As  a  part  of  our  regular  instructional  program,  we 
would  like  parents  to  come  to  our  class  and  tell  the 
students  about  their  occupations*     Our  children  will 
benefit  by  contact  with  an  adult  who  is  contributing  to 
himself  and  his  society.     We  are  sure  they  will  have 
many  important  questions  to  ask* 

Please  fill  out  and  return  this  form.     You  will  be 
contacted  to  arrange  a  definite  time  and  date.  The 
general  objectives  of  the  program  and  suggestions  for 
the  things  we  would  like  to  know  about  will  be  available* 
We  are  interested  in  all  occupations. 


Please  return  to  the  teacher. 

Name  Phone 


Address 


Occupation 


Company  or  Firm 


It  would  be  most  convenient  for  me  to  be  at  your  school 
on   (days  and  times) • 


Signature 
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B.      A   SAMPLE   THruiK  YOU  LETTER 


Date 


Thank  you  for  participating  in  our  program  of  career 
talks.     Ke  find  this  activity  very  helpful  to  our  elementary 
students.     Direct  experience  with  working  adults  adds 
relevance  and  meaning  to  their  studies. 

He  appreciate  the  time  and  energy  you  gave  to  the 
education  of  our  students. 

Sincerely , 


Rather  than  using  an  impersonal  thank 
you  letter,   the  students  can  express  their 
own  thoughts  and  feelings .     Many  language 
skills  can  be  taught  from  this  base.  Letter 
writing  by  children  can  become  an  integral 
part  of  an  instructional  program. 


C.      A   SAMPLE    LETTER   TO    INTERESTED  TALENT 


Thank  you  very  much  for  your  willingness  to  participate 
in  our  program.     without  your  cooperation  this  phase  of  our 
program  could  not  exist • 

The  objective  of  these  sessions  is  not  to  get  students 
to  make  career  choices,   but  rather  to  help  elementary 
students  realize  that  everyone  works,   that  all  useful  work 
is  honorable.     We  hope  to  acquaint  them  with  the  wide 
variety  of  occupations  that  exist  and  make  their  present 
schooling  more  relevant  to  their  future.     There  are  many 
things  to  be  besides  cowboys,    firemen,   nurses^,   and  teachers. 

Your  company  or  business  may  have  some  Materials  they 
would   furnish  for  you  to  bring  along,   perhaps    some  pamphlets. 
You  might  check  with  your  public  relations  office.  Please 
bring  your  tools  or  whatever  you  work  with.     Certainly,  if 
you  wear  a  uniform  or  special  clothing  of  any  kind  (welding 
hood?),   bring  or  wear  it  if  you  can.     Here  are  the  kinds  of 
things  we  would  like  to  hear  aboutt 

--What  is  your  job  title  or  description? 
--Briefly  describe  what  you  do. 

--What  aptitudes  or  skills  are  important  for  your  job? 
— Do  you  have  to  deal  with  the  public?     if  so,  would 

you  care  to  comment  on  this? 
— If  you  are  separated  from  people  most  of  the  time, 

working  with  things,   how  do  you  feel  about  that? 

Do  you  prefer  not  having  to  deal  with  the  public  or 

fellow  workers? 
— What  do  you  consider  the  best  points  of  your  job? 

the  worst? 

— Is  your  job  personally  rewarding  and  fulfilling?  Do 

you  enjoy  going  to  work?     Do  you  recommend  it  as  one 

of  the  alternatives  students  should  consider? 
--You  may  want  to  touch  upon  the  financial  aspect.  Do 

you  consider  the  pay  to  be  adequate,  very  good, 

unsatisfactory? 
— What   is  the  outlook?     will  this  type  of  employment 

exist  when  these  students  enter  the  world  of  work? 
--What  changes  in  equipment,   automation.,   personnel  ^ 

training  requirements  have  you  experienced  in  the 

time  you  have  been  in  this  field? 
--What  training  is  required?      (High  school?     Trade  school? 

College?     Apprenticeship?     Graduate  degrees?) 
--Is  the  field  difficult  to  enter?      (Union  membership, 

professional  school  entrance  quotas,   etc . ) 
--How  does  fhis  type  of  career  relate  to  what  these 

students  do  now  in  school? 
--General   information  on  working  conditions,  bosses, 

employees,  etc. 
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■IS 


BUSINESS   RESOURCE  QUESTIONNAIRE 


1.  What   is   the  name  of  your  business?  ^^^^ 

A.  Address  

B  •      Phone   _  

2.  Who  should  be  contacted  to  arrange  the  visit?_^  

A.  Position  with  firm  ^  

B,  Phone  

3.  Would  someone  be  able  to  visit  the  classroom  to  prepare 
for  the  trip  or  follow  it  up?   

4.  For  what  age  children  is   the  tour  appropriate?  

5.  How  many  can  be  accomodated  at  one  time?  ^  

6.  How  many  school  groups  can  be  handled  per  year?_  

7.  What  is  the  best  time  of  year  to  visit?  

8.  What  is   the  best  time  of  week  to  visit?  

9.  What   is   the  best  time  of  day  to  visit?  

10.  How  much  time  is  needed  for  the  visit?  

11.  What  is   the  cost  to  the  pupils?  ^To  the  school?  

12.  Are  there  facilities   for  meals?  

13.  Is  there  ample  parking  space?  

A.  Bus  ^ 

B.  Car   

14.  What  can  be   seen,   heard,    tasted,    felt,    etc.   that  you  feel 
is  unique  to  your  business?  „  
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3713 


Questionnaire  Cont. 


15.     Do  you  have  special  exhibits^   films,   tapes,   ete.  that 
could  be  used  for  instructional  purposes?     if  so,  what 
are  the  subjects  and  how  may  they  be  secured? 


16.     Brief  description  of  the  tour 


17.  Is  guide  service  provided?^  

18.  Are  there  any  special  safety  precautions  to  be  observed 
during  the  vlsit?_  


19.     in  what  other  ways  can  the  business  and  industries  of  this 
area  contribute  to  the  education  of  our  young?  


20.     what  can  the  school  community  d©  for  you? 
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E.      ROW  TO  GET  MATERIALS  AND  OTHER  SERVICES 


T%xt9,  workbooks r   films ,   fllmatrips,   and  other 
programnsd  materials  are  useful,  but  only  a  teacher's 
Inaflnatlon  will  search  out  materials  and  services 
from  local  resources. 

The  district's  professional  library,  learning 
centers  of  the  schools,   and  even  classroom  library  may 
be  starting  points  for  resource  materials.     Liason  with 
interested  parties  in  the  community,   especially  parents, 
will  help  to  keep  materials  relevant  and  appropriate  to 
the  Interests  of  the  children.     Free  materials  are 
available  from  many  sources  within  the  community  as  well 
as  from  national  foundations  and  trade  associations. 

Many  "public  relations'*  materials,  especially  films, 
may  be  borrowed  at  little  cost.     Teachers  will  be  doing 
the  business  eoncerns  a  favor  by  utilizing  the  office 
which  is  set  up  to  promote  the  company's  image. 

State  office  personnel  and  faculty  of  state 
universities  are  available  for  a  variety  of  services. 
Requests  may  bring  individuals  or  Instructional  teams 
to  aid  with  specific  projects. 
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SUGGESTIONS   FOR   STAFF   DEVELOPMENT  ACTIVITIES 


Hairii  are  aome  auggestiona  which  may  help  you  generate 
aupport  in  your  achool  aetting: 

!•     An  ad  hoc  committee  made  up  of  classroom 
teachera  and  administrators  to  talk  about 
activities  for  interested  teachers, 

2 •     Viai tat ions  to  claasrooms  where  World  of 
Work  inatruction   is  being  planned  and 
implemented    (within  and  outside  the 
achool  diatrict)  . 

3 .  Special  workshops  to  focus  attention  upon 
educational  goals  and  outcomes . 

4.  In-service  meetings  to  share  teaching 
skills  which  bring  children  into  contact 
with  active  adults, 

5.  Lay  advisory  committees  to  suggest  new 
directions  and  priorities. 

6.  Grade  level  teama  reporting  to  school 
faculties  and  parent  groups  about 
forthcoming  prog ram a • 

7.  Special  projects  by  learning  center 
directors  to  highlight  particular 
careers  or  to  show  the  relevance  of 
academic  content  to  particular 
occupationa • 

8.  Pilot  projects  to  test  selected 
concepts  in  classroom  settings. 

9.  World  of  Work  fairs  and  other  all-school 
projects  that  bring  school  personnel  and 
people  in  the  community  together  for 
sharing  activities. 

10.     Consultant  help  from  state  office. 

personnel  and /or  university  faculties. 

These  may  be  suggested  to  curriculum  developers, 
adminiatratora,  and  other  educational  leaders  in  your 
abhool  diatrict • 
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IV.      A   CREDIBLE   THEORY   OP  PRACTICE 


This  section  includes   ideas  and  outlines  to  help 
teachers   implement  specific  skills  within  an  ongoing 
instructional  program. 

Basic,   life -centered  activities  can  be  woven  v/ithin 
the  regular  curriculum  to  motivate,   to  increase  relevance 
of  instruction,   and  to  furnish  performance  opportunities 
for  the  purposes  of  evaluation.     Learning  by  doing  is  an 
old  maxim.     Planning  by  doing ^   teaching  by  doing,  and 
evaluating  by  doing  are  maxims  that  guide  us  toward  a 
self-confident   instructional  program. 

Through  activity  we  discover  lifel 


A,     INTERVZZiriNGs     A  Basic  Instrument  0£  Inquiry 


As  you  ozgtLtiize  how  the  content  of  your  instruction 
will  be  accessible  to  the  children,  your  plans  will  lead 
you  to  ttse  peopl^  from  the  coomunity.     Interviewing  skill 
«ight  have  to  be  taught  in  order  to  facilitate  your  plans 
jperhaps  the  most  obvious  skill  involved  in  interviewing 
is  asking  appropriate  questions. 

The  following  list  of  questions  may  help  you,  your 
guests,  and  your  class  get  started  with  this  important 
tool  of  communication  and  inquiry. 

The  questions  are  designed  for  children  who  are 
learning  to  interview. and  can  also  be  presented  to  an 
adult  prior  to  his  visit.     They  can  also  be  used  for 
conducting  a  group  or  class  conference  with  adults  in 
school  or  at  the  resource  site* 

The  depth  and  quality  of  the  interview  will  depend, 
of  course,  upon  the  preparation  each  interviewer  has  in 
the  area.     Also,  motivation  to  find  out  will  be  an 
important  factor.     Those  who  are  avidly  curious  will 
push  the  process  of  Inquiry  to  its  appropriate  limits. 

Certain  questions  will  be  appropriate  to  some  areas 
and  not  to  others*     However,  ther^  is  a  commonality  to 
the  process  of  interviewing  and  the  teacher  can  guide 
students  to  learn  many  of  the  general  communication  skill] 
necessary  for  effective  interviewing. 

Interviewing  skills  are  merely  one  branch  of  the 
eommunlcatlve  arts.     Once  children  learn  to  communicate 
through  the  process  of  interviewing,  they  enter  other 
worlds  of  discourse  and  many  realms  of  meaning. 


Some  typical  questions  you  may  ask  are:     Can  the 
children  do  It?     Will  there  be  some  foundation  upon  which 
Z  can  build?     Will  I  be  able  to  get  this  new  material 
across?     Which  children  won't  get  It?     Which  ones  will 
need  much  practice?     What  if  they're  not  Interested? 
What  if  there  isn't  anyone  who  cares? 

Interviewing  is  a  vehicle  as  well  as  a  bridge.  It 
is  a  process  and  content.     It  is  something  that  can  be 
taught  by  Itself  and  something  that  can  be  taught  by 
interweaving  it  within  traditional  subject  matter. 

The  last  section  on  evaluation  has  proved  helpful 
in  setting  standards  for  learning  performance  and 
increasing  the  visibility  of  the  inquiry  process. 


DEVELOP   SKILLS  THROUGH  ROLEPLAYING 


Pre-stressed  performance  skills  can  be  laced  into 
the  varied  activities  of  the  school  year.     If  this  is  done 
on  a  regular  basis,   the  children's  efforts  will  not 
dissipate  when  tested  by  adult  characters  in  real  settings. 

Tapes  of  children  interviewing  each  other  are  easy 
to  make  and  allow  for  healthy  criticism  of  learning 
performance.     Dittoed  sheets  of  questions  with  spaces  for 
responses  also  offer  tangible  supports.     Stick  puppets 
and  other  media  can  be  used  for  roleplaylng  practice. 

A  teacher  can  build  a  platform  of  appropriate  materials 
for  one  class,  then  use  it  to  Introduce  new  concepts  to 
other  groups.     Also,  prepared  tapes   (of  actual  interviewing) 
are  available  from  commercial  sources.     "Friendly"  school 
personnel  afford  excellent  first  e7«:perlences . 
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QUESTIONS   STIMULATE  INTERACTION 


1.  What        you  do  on  the  job?     (Children  are  interested 
in  hnv  school -taught  skills  fit  in  with  real  work.) 

2.  Why  did  you  take  this   job?     Did  others  agree  with 
your  thinking? 

3.  What  tools  do  you  use?     Is  there  a  special  way 
of  talking  about  your  work? 

4.  Was  this  your  first  job  choice?     How  many  times 
did  you  change  your  mind  about  what  you  wanted 
to  be  before  you  went  to  work?  why? 

5.  What  part  of  your  job  do  you  like  best?     why?  what 
part  of   it  do  you  wish  you  didn't  have  to  do?  Why? 

6.  Who  depends  upon  your  work?     Upon  whom  do  you 
depend  for  your  work? 

1.  What  experiences  and  training  on  this  job  might 
prepare  you  for  some  other  kinds  of  jobs  should 
you  ever  want  to  change? 

8.  How  does  your   job  affect  your  personal   life?  Do 
you  have  to  work  nights?     Are  you  tired  when  you 
get  home?     Do  you  have  noise  during  the  day  so  that 
you  need  quiet  at  home  at  night?     Do  you  have  a  job 
where  you  have  to  be  nice  to  people  all  -^ay  -  even 
people  who  are  crabby  and  ill-mannered? 

9.  What  inventions  could  put  you  out  of  work? 

10.  Are  people  with  your  kinds  of  skills  usually  needed  - 
even  when  business  may  be  bad?     Is  your  work  at  all 
seasonal?     Where  could  you  work  in  this  occupation? 
Is  your  kind  of  work  limited  to  geographical  areas? 

11.  What  kind  of  education  is  necessary  for  this  kind 
of  work?     Apprenticeship?     Trade  school?  College? 
Advanced  degrees?     Is  there  any  personal  quality  for 
this  job  that  is  really  more  important  than  diplomas? 

12.  About  how  much  money  can  a  person  earn  in  this  kind 
of  work?     Is  there  a  chance  of  getting  a  lot  of  money 
all  at  once?     of  losing  a  lot  of  money  quickly? 

13.  When  does  your  boss  compliment  you?      (or  when  do  you 
compliment  your  employees?)     When  are  people  fired? 

14.  Is  there  anything  we  should  have  asked?     what  would 
you  like  to  ask  us? 
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CONFERENCING   LEADS   TO  TRUE   SOCIAL  STUDIES 


When  a  resource  person  is  sharing  information  with 
a  group  of  students  in  a  conference  setting #   it  might  be 
helpful  to  send  the  talent  a  list  of  the  questions  the 
class   id  considering.     Your  note  can  explain  that  the 
purpose  of  the  meeting  is  to  get  some  information  about 
an  occupation  from  a  person  actively  involved  in  that 
occupation . 

Familiarize  your  students  with  questions  as  those 
listed  above.     Ask  the  students  to  mark  those  they  would 
like  to  ask.     Questions  should  be  asked  with  the  understanding 
that  the  resource  person  does  not  have  to  answer. 

Each  interview  will  be  a  new  opportunity  for  ideas  to 
develop .     Your  analysis  of  the  growing  threads  of  the 
discussion  and  your  firm^   but  subtle  leadership  toward 
target  goals  will  move  irrelevant  talk  toward  fruitful 
discourse . 

Be  alert  to  step  in  and  help  facilitate  coiijmunicat ion 
if  you  see  either  the  student  or  the  resource  person  is 
not  understanding  what  the  other  has  said.     Peel  free  to 
ask  questions  of  your  own  to  clarify  answers  whenever  it 
is  desirable  to  do  so. 

If  you  explain  the  reasons  behind  children's  questions, 
resouixce  people  and  students  wili  sketch  more  appropriate 
pictures  in  their  mind's  eye.     As  you  relate  their  brief 
ideas  into  areas  of  class  eoncern,   shy  adults    (or  students) 
and  l:he  academic  activities  of  your  classroom  will  be  pulled 
together.     The  teacher  has  to  be  the  bridge* 

Toung  children  can  move  curiosity  into  inquiry,  inquiry 
into  the  academic  domain^   and  academic  performance  into 
healthy  character  and  career  development.     The  bridge  to 
becoming  has  to  he  built  upon,  with,   and  for  people. 

Teaching  children  to  inquire  from  primary  sources,  the 
adults  in  your  community,   builds  a  firm  place  for  career 
development  to  begin.     Children  will  be  more  ready  to 
relate  school  studies  to  li f e-centered  activities  and  more 
p  epared  to  make  appropriate  choices  for  their  developing 
lives-to-be . 
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EVALUATE   INTERVIEWING   SKILLS   AS   INSTRUCTIONAL  CONTENT 


How  do  you  know  when  children  have  learned  to  interview? 
Bow  can  you  tett  they  are  making  progress  toward  that 
aaaomplishment? 

Local  conditions  shape  standards.     Different  criteria 
have  to  be  applied  depending  upon  individual  expectations. 
However,  your  view  of  children's  performance  will  determine 
an  aeeeBsment  of  their  progress  and  achievement.     To  help 
you  focus  upon  visible  evidence,  the  following  questions 
are  offeredi 

1.  Can  the  child  roleplay  the  interviewing  process? 

a.  Does  the     Interviewer**  question  with  a  purpose? 

b.  Does  the  **Intervlewer**  follow  a  strategy? 

c.  Does  the  ** Interviewer**  show  appreciation  for  the 
feelings  of  the  person  being  Interviewed? 

2.  What  products  show  that  the  child  la  ** interviewing?" 

a.  How  are  the  interviewed  person *»  thoughts  recorded? 

b.  Row  Is  the  Interview  reporte4  to  others? 

3.  Can  the  child  explain  interviewing  skills  in  writing? 

a.  Are  steps  In  interviewing  set  out  in  an  orderly 
nanner? 

b.  Can  the  child  judge  his  own  talents  against  what 
has  been  set  out  for  the  class? 

4.  Does  the  child  use  interviewing  skills  in  voluntary 
situations? 

a.  Are  ordinary  encounters  turned  into  learning  situations? 
b •     Does  the  child  seek  interviewing  situations? 

5t     Does  the  child  read  ** Interviews**  in  newspapers  and 
magazines  or  watch  "^interviews"  on  television? 

a.  Does  he  volunteer  information  about  media 
presentations  that  highlight  Interviews? 

b.  Does  he  share  what  he  has  experienced  (seen,  read, 
or  heard)  with  others? 

6.  Does  the  interviewed  person  send  feedback  to  the 
teacher  and/or  class? 

a.     JIre  expressions  directed  to  the  content  of  the 
Interview?     the  studies  of  the  class? 

7.  Does  the  child  express  a  hope  to  work  in  an  occupation 
which  requires  interviewing  skills?  (SalesT 
Receptionist?  Teaching?) 
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B.      SKILL  AREAS 


Will  career  eduoation  allow  for  teaching  of  the 
hattia  skills?    Bow  oan  I  relate  skill  areas  to  epeoifio 
activities  and  to  community  resources? 

These  questions  are  most  frequently  asked  by 
elenentary  teachers  when  first  introduced  to  the  concept 
of  career  education.     The  purpose  of  this  section 
outlines  a  few  skill  areas  in  language  arts,  mathenatics, 
science ,  and  social  studies  and  relates  then  to 
persons*- in«-the«^occupat ion  and  lif  e«<-centered  activities  • 
A  few  exanples  for  primaryr   intermediate,  and  upper 
levels  of  the  elementary  school  are  xncluded • 

Teachers  using  "open  school or  "individualizing" 
approaches  will  appreciate  the  structure  our  outlines 
offer.     From  such  a  secure  base,  a  teacher  can  plan 
activities  which  encourage  education  to  become  a  social 
process • 

Teachers  using  programmed  material  and  working  with 
subjects  within  specific  time  frames  will  appreciate  the 
opportunity  to  take  an  idea   (from  a  traditional  content 
area)   and  develop  relevant  projects.     One  of  our  themes 
has  been  TAKE  AN  IDEA  ASD  SEE  VBSRE  IT  LEADS  JOV. 


LANGUAGE  ARTS  AND  CAREER  EDUCATION 


.    .    .    PRIMARY    .    .  . 


SKILL 

'.<;e»it if ies  letters  of 
the  alphabet 

Forms  letters  legibly 


Pronounces  words  correctly 

User;  ^ccept.able  spacing  and 
al  igA.nent 

Places  events  in  sequence 


Selects  appropriate  words 
when  writing 

Organizes  end  expresses 
thoughts  clearly 

Spells  correctly 


Follows  oral  directions 


Makes  inferences  from 
reading 


Speaks  with  poise  and 
confidence 

Summari'^?*^  and  organizes 
in  outl  Ltx^  form 

Transmits  intended  meaning 
through  oral  communication 

Analyzes  content 

Punctuates  correctly 

Clarifies  complex  material 


PERSON-IN-THE-OCCUPATION 
File  Clerk 

Sales  Clerk 

Telephone  Operator 

Person  who  does 
Newspaper  lay-outs 

Sportscaster,  Reporter 

.    .     .    INTERMEDIATE    .     .  . 

Secretary 

Factory  Foreman 

Proofreader ,  Signmaker 

Gas  Station  Attendant 

Newspaper  Editor 

.    .    .   UPPER  .    .  . 
Restaurant  Hostess 

Minister 

Lawyer 

Advertising  Manager 
TV  News  Writer 

Seamstress,  Tailor 


LIFE-CENTERED  ACTIVITY 

Alphabetizes  names  of  students  in 
c  1  a  s 

Set  up  store  and  write  receipts  for 
articles 

Roleplay  phone  company  operations 

Practice  forming  letters  and  words 
on  advertising  pages  of  newspaper 

Retell  stories  using  proper  sequence 


Write  letters  to  outside  talent 


Write  a  report  of  tasks  completed 


Proofread  an  article  for  the  class 
newspaper 

Follow  oral  directions  to  clean  out 
cabinet 

Group  discussion  on  a  contemporary 
social  issue 


Plan  a  social  event  for  parents  and 
interested  community  people 

Report  interviews  with  adult  talent 


Arrange  a  mock  political  debate 


Write  ads 

Write  a  news  article  to  be,  read  out 
loud 

Follow  simple  written  directions  to 
make  a  wall  han^ring 
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SCTSNCS  AKD  CAREER  EDVCATIOH 


.    PRIMARY    .    .  . 


SXILL 

Identifies  kinds  of  plants 

Identifies  kinds  of  animali 
Describes  5  basic  senses 


Discusses  aun  as  a  source 
of  heat  and  light 

Discusses  growth  in  regard 
to  living  things 


Classifies  animals  into 
groups 


PERSON- IN-THE-OCCUPATI ON 
Florist 

Veterinarian 

Baker,   Perfumes  saleslady 

Farmer 

Pediatrician,  Pf.rent, 

.    .     .    INTERMEDIATE    .    .  . 
Zoo  or  Museum  Worker 


Classifies  plants  iuio  groups       Gardener,  Agronomist 


Demonstrates  how  chemical 
changes  produce  new  materials 


Discusses  basic  water  cycle, 
rain,   evaporation  and  clouds 

Plans  an  electric  circuit 


Demonstrates  an  understanding 
of  metamorphosis 

Plans  testing  of  concepts  by 
identifying  hypothesis  and 
variables 

Demonstrates  an  understanding 
of  the  rotation  of  the  earth 


Demonstrates  understanding 
of  gravity 

Demonstrates  understanding 
of  vibrations  and  sounds 


Artist,  Chemical 
Engineer,  Fire 
Extinguisher  Salesman 

Weather  Reporter  on 
radio  or  TV 

Electrician 


.    .    .   UPFSR  .    .  . 

Pest  Control  Spec ia lis t , 
Butterfly  Collector 

Race  Track  Mechanic, 
Highway  Safety 
Engineer 

Communications 

Specialist, 

Meteozologist 

Pilot 


Disc- Jockey ,  Musician 


LIFE-CEHTERED  ACTIVITY 

Collect,    identify,   and  (f.isplay 
various  types  of  plants 

Organize  a  progravf!  for  a  Pet  Day 


Buy  1 
social 


iients  and  bake  for  a 


Plant  seeds  in  darkness,   shade,  and 

direct  sunlight.     Observe  growth 

Display  photographs  of  children 
with  stories  about  specinl  events 
at  particular  timeo   in  their 
development 


Organize  a  make-believe  zoo 


Convert  school  grounds  into  a 
botanical  garden 

Make  plaster  of  paris  sculpture  or 
fire  extinguishers.  Display 
products  and  report  about  process 

Set  up  model  weather  station 


Experiment  with  batteries,  bells, 
bulbs ,   buzzers ,   and  beepers 


Gather  cocoons  (or  tadpoles)  and 
record  developmental  stages 

Conduct  experiments  using 
hypotheses 


set  up  a  model  solar  system 


Build  miniature  rockets 


Tape  record  mufrical  compositions 


Demonstrates  under(>  tending 
of  chemical  change 


Pharmacist 


Make  root  beer 
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SOCIAL  STUDIES  AND  CAREER  EDUCATION 


.    .    .   PRIMARY   «    .  . 


SKILL 

Follows  sivpla  map  dirsctions 

Discusses  tim«  sequsnce  in 
terms  of  people's  lives 

Uses  communication  to  foster 
social  interaction 

Recognises  important  national, 
historical  personalities 

Discusses  importance  of  the 
community  vater  supply 


Compares  agrarian  development 
in  different  countries 


Explains  the  development  of 
items  in  their  historical 
sequence 

Demonstrate  hotf  land  is  used 
in  relationship  to  topography 

Investigates  institutions  in 
local  community 


Locates  building  on  a  city 
map 


PERSON-'IN*THE"OCCUPATION 
Policeman 

Relatives  and  Friends 
Postman 

Historian,  Librarian 
water  Commissioner 

.    .    .    INTERMEDIATE  . 

Salesman  for  farm 
supplies 

Car  Dealer 

Real  Estate  Salesman 


Board  Member, 
Superintendent, 
Representative  of 
Teacher ' s  Organization 

City  Planning 
"Commissioner 


LIFE-CENTERED  ACTIVITY 

Make  a  map  of  neighborhood 

Describe  how  grandparents  dressed 
as  a  child 

Organize  a  classroom  postal  system 


pantomine  or  rolepXay  their 
favorite  historical  figure 

Make  a  collage  shoving  the  uses  of 
water  and  explain  it  to  other  classes 


Make  a  collage  showing  various  tools, 
methods,  and  products  of  different 
countries 

Arrange  pictxsres  and  models  of 
automobiles  in  a  historical  time 
sequence 

Make  models  showing  different  land 
types:    {mountains,  plains,  swamps) 

Interview  school  administrator, 
board  member  and  teacher,  and  make 
chart  showing  Interrelationship  of 
roles 

Make  a  model  town 


Explains  legend  on  a  map 

Discusses  development  of 

looal  industry  in  relation 
to  natural  and  human 
resources  of  area 

Discussss  contributions  of 
significant  people  during  a 
certain  period  of  hist«:&ry 

Compares  values  of  different 
cultures  in  relationship  to 
births  and  bixrials 

Discusses  bAsio  mconomics 
of  a  basinett@ 


.    .    .   UPPER  . 

Highway  Engineer 

Local  businessmen , 
Farmers,  etc. 

Historian,  Librarian 


Various  speakers 
representing  various 
cultures 

Member  of  the  Chamber 
of  Commerce 


Chart  cross -country  trips 

Exhibit  products  grown  or  developed 
by  local  industry 


Create  a  play  in  which  historical 
figures  are  the  main  characters 


Make  a  display  denoting  the  different 
customs  from  the  cultures  studied 


Set  up  a  '*mock"  company 
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MATBEHATICS  AUD  CABSSB  SDUCAflOlt 


PRIKARY  . 


SKILL  JIREA 

Solves  simpltt  nasber 
8tntenc«s  (l'M*2) 

Counts  from  1*100 

Measures  quantities 


Recognizes  and  cuts  ont 
shapes 

Tells  time  -  figures  hours* 
minutes^  etc. 


Utilise  addition, 
subtraction,  multiplica tion, 
and  division  concepts 

Hakes  change 

Discusses  understanding 
of  fractions 

Reads  and  writes 
temperatures.  Centigrade 
and  Fahrenheit 

Constructs  and  reads  graphs 


PERSON- IN>THE«-OCCDPATION  LIFE-CEHTERED  ACTIVITY 
Housewife  Use  recipes 


Stock  Boy 
Cleric 

School  Crossing  Guard, 
Bus  Driver 

Timekeeper 

.    .    *    INTERMEDIATE    *  * 
Banker 

Grocery  Store  Clerk 
Chef 

Nurse* a  Aide 


Sales  Manager  of  car 
dealership 


Inventory  materials  in  room 

Diisplay  items  sold  by  the  pound, 
ounce,  pint,  gallon,  etc. 

Make  safety  signs  by  cutting  out 
squares,  circles,   triangles,  etc. 

Keep  time  sheet  of  classroom 
activities 


Set  up  model  bank  in  classroom 

Set  up  model  grocery  store 
Follow  recipes 


Record  temperatures  of  students. 
Read  patient  charts 


Graph  sales  of  each  class  member  for 
a  money-making  project 


Solves  r  9rob.^4^ms 


Finds  perimeters  and  areas 


Finds  diameter r  radius,  and 
circumference  of  circles 

Finde  volume 


Finds  peroente 

Knows  time  sones,  dayll.jht 
time,  AM  a  PM 


*    •    •   UPPER   .    •  • 

Carpet  Layer, 
Furniture  Salesman 

Architect,  Draftsman 


Tire  Salesman 
Building  Inspector 

Bank  Loan  officer 

Airline  Pilot 


Measure  furniture  in  room  for 
possiible  rearrangements 

Make  scale  drawings  of  school 
building 

Measure  bicycle  and  automobile 
wheels  and  compare  costs 

Find  cubic  areas  of  rooms  in  the 
school 

Operate  a  model  bank 

Figure  time  differences  encountered 
on  vacation  trlp^.     Discuss  health 
implications 
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C.      CAREER  EDUCATION   COMES    TO  LIFE 


By  Mrs,  Virginia  Weston 
Teacher 

Willow  Grove  School 
Buffalo  Grove,  Illinois 

and 

Mrs.   Janet  Whealon 

Career  Education  Specialist 

ABLE  Model  Program 

Northern  Illinois  University 


Four  first  grade  teachers  in  willow  Grove  School  in 
Buffalo  Grove,    Illinois,   have  been  involving  their  students 
in  career  education  projects  throughout  the  year.  They 
involve  children  in  learnir»g  experiences  with  local 
community  resources,   relate  school  experiences  to  life 
outside  school,   and  help  children  learn  to  make  decisions. 
The  following  describes  one  of  their  cooperative  ventures 
during  February,  1972. 

The  willow  Grove  teachers  decided  to  have  their 
children  learn  about  people  who  sell  things,   store  owners, 
and  stores  in  general.     The  next  few  days  were  spe^it 
planning  with  the  students,  making  lists  of  the  different 
kinds  of  stores,   and  discussing  the  various  types  of  jobs 
involved.     As  a  result  of  this   introduction,   the  children 
suggested  they  would  like  to  operate  a  department  store. 

The  tleachers  thought  each  first  grade  class  could  be 
responsible  for  one  department  within  a  large  store,  but 
did  not  go  into  details  about  the  financial  aspects  of 
the  project.     To  help  the  children  gather  appropriate 
knowledge  from  primary  sources  and  to  help  the  children 
learn  to  interview  adults,   the  teachers  decided  to  invite 
members  of  the  business  community  to  their  classrooms  so 
that  the  children  could  inquire  directly  from  them. 

The  first  visitor  was  a  banker.     He  explained    low  hir 
bank  helps  businessmen*  finance  their  stores .     He  b  ught 
slides  and  other  hand-outs  as  wel}   as  mini-budget  books 
for  mini-allowances.     Through  their  interviewing  of  the 
banker,    the  children  discovered  that  banks  are  businesses 
that  make  money  by  handling  money. 
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Once  a  few  key   financial   concepts  were  explored,  a 
district  manager   from  a   local  department  store  was 
interviewed.     He  explained  how,   'hy,    and  where  stores 
are   located   and   how  merchandise   is   selected   fcr  ^'^.ch 
individual   store.      He   also  brought  a   supply  c  -logues 
and   showed  the  children  how  to  use   the  order   f c  ^ 

Another  department   store  manager  visited  and  the 
children  learned   about  promotions,    sales   items,  cashiers, 
etc .      To  learn  how  stores  got  their  products   to   sell ,  a 
factory  representative   from  a   food  manufacturing  concern 
explained  his   job   in  person.      The  children   found  ou t 
that  a  network  of  relationships   exist  behind  every 
department  store  sale. 

One  of  the  most   interesting  interviews  was  with  a 
wholesale   salesman.      The  children  w*ire  especially 
interested   in  the  fact  that  a  salesman   is   "his  own  boss", 
that  he  has  no  regular  hours,    that  he  has   no  office  or 
place  of  employment  where  he   is  required   to  be.  each  day. 
This  led  into  a  discussion  of  commissions   and,  interestingly 
enough ,  self-discipline. 

But  people  didn't  only  come  to   school   to  be  interviewed. 
All   four  classes  visited  a  department   store  owned  by  one 
of  the   first-grader's   father.     The  children  were  guided 
through  the  accounting,   receiving,    shipping  and  sales 
departments , 

In  addition,   the   children  made   trips   after  school 
to  various   stores   such  as  a  bakery,    a  pet   store,   a  drug 
store,   and  a  large  department  store.      This  was  done  in 
small  groups  after  school  und^ar  the   supervision  of 
volunteer  mothers.     The  children  wrote   individual  learning 
contracts  before  going,   s^nd  then  reported   th'^ir  findings 
to   the  class  when  they  had   fulfilled   their  contracts. 

Direct  experiencing  built  motivation   for  scholarly 
activity  and   social   projects.     The  children  were  eager  to 
open  their  own  store.      The  children  chose  an  area  of 
special   interest   to   them.      They  proceeded   tc   form  groups, 
plan  their  operations,    and   stock  the  area  of  the  classroom 
that  had  been  designated  as  their  store. 
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Pour  stores  vere  put  into  operation  -  a  boutique, 
a  sweet  shop,  a  toy  shop,   and  "Take-Pive  Store."  The 
'•Taiice-Plve  Store"  was  a  place  where  children  could 
purchase  tow  cookies  and  juice  for  five  cents  as  well 
as  rest  while  they  were  shopping^     Many  aspects  of 
operating  a  store  came  into  play  —  production  cf  articles 
to  he  sold,  planning  the  physical  lay.  it  of  the  store, 
pricing,  advertising,   and  selling. 

Sone  of  the  children  nade  decoupage  plaques  and 
necklaces  with  the  help  of  two  volunteer  mothers  to  sell 
tn  the  boutique;   some  made  candy  for  the  sweet  shop; 
some  made  cookies  for  the  "Take-Five  Store";   some  repaired 
toys  which  they  brought  from  home  to  sell  in  the  toy  shop. 
Involvement  in  these  activities  produced  tangible 
accomplishments  in  the  academic  areas  of  language  arts^ 
math,   social  studies,   and  science. 

Oral  language  skills  were  developed  through 
interviewing;   written  language  skills  through  the  writing 
of  notesr   reports,  and  thank-you  letters  to  the  people  who 
visited;  mathematical  skills  through  measuring  ingredients 
for  the  candy  and  cookies.     Each  child  was  involved  in  an 
educational  activity  that  combined  many  dimensions  of  the 
child's  work-play  world.     Each  child  was  learning  to 
inquire  ffom  primary  sources  in  his  own  community,  to 
relate  school  stud/es  to  his  life  outside  of  school,  and 
to  make  decisions  appropriate  to  his  mature tional  age . 


D.      FORMS   FOR  EVALUATION 


EOW  I  FEEL  ABOUT  THE  WORLD  OF  WORK 

(Developed  irith  the  help  of 

Mrs.  Judith  white.   Bowling  Greenr 

Kentucky) 

DIRECTIONS:     Read  each  question  carefully,   then  circle  yes  or 
no :      (You  will  not  be  graded  on  this  -  there  are 
no  "•rAght"  or  "wrong"  answers  —  just  answer 
according  to  how  you  feftl.) 


Yes 

No 

1. 

I  like  studying  about  the  World  of  Work. 

Yes 

No 

2. 

I  like  to  interview  people  about  their  work. 

Yes 

No 

3, 

Every  person job  is  important* 

Yes 

No 

4. 

When  we  go  on  a  field  trip,   I  try  to  watch 
people  at  work. 

Yes 

NO 

5. 

I  would  rather  study  as  I  did  last  year , 
instead  of  studying  about  the  World  of  Work. 

Yes 

No 

6. 

My  subjects  in  school  seem  to  "fit  in"  with 
my  studies  about  the  World  of  Work. 

Yes 

No 

7. 

I  am  thinking  more  and  more  about  the  work  I 
want  to  do  when  I  grow  up. 

Yes 

No 

8. 

I  know  more  things  about  peoples'   jobs  now 
than  I  did  when  school  started. 

Yes 

No 

9. 

I  want  to  be  prepared  to  get  a  good  job. 

Yes 

No 

10. 

I  feel  important  when  1  interview  people. 

Yes 

No 

11. 

People  who  come  to  school  for  us  to  interview 
seem  to  like  talking  to  us . 

Yes 

No 

12. 

People  should  be  happy  with  their  jobs. 

Yes 

No 

13. 

Earning  a  good  amount  of  money  is  important 
when  you  are  choosing  a  job v 

'^es 

No 

14. 

I  would  rather  maKe  a  lot  of  money  on  a  job 
than  be  hapr^y  on  a  job* 

Yes 

No 

15. 

I  would  rather  be  happy  with  a  job  than 

wake  «  lot  of  nonfj;  on  a  job. 
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Yes       No       16.      It   is  all  right  to  change  jobs  if  you  vant  a 

different  job . 

Yes       No       17.      In  schoolr   wa  learn  many  things  v^hich  we  will 

use  later  on  in  a  job* 

Ye?       No       18.     People  must  learn  to  c,<it  along  with  each  other 

and  work  well  together  in  order  to  be  good 
workers  on  the  job. 

Yes       No       19.     I  sometimes  tell  my  parents  about  the  World  of 

Work  program . 

Yes       No       20.      I  want  to  study  the  World  of  Work  next  year. 

Yes       No       21.     There  are  many  good   jobs  which  you  can  have 

without  needing  a  college  education. 

Yes       No       22.     A  job  in  which  your  hands  or  clothes  get  soiled 

is  as  important  as  a  job  in  which  you  stay  clean, 


Other  questions  which  seek  to  gather  feelings  and  thoughts 
from  the  affective  domain  might  be: 

1.     When  I  talked  *-  ■)  my  parents  about  our  World  of  Work 
activities  they_  


2.     When  t  talked  to  my  friends  about  our  World  of  Work 
activities  they    


3.     In  my  opinion  the  difference  between  work  and  play 
Is 


Things  that  make  mn  feel  important  are 


5 .     Things  that  are  important  to  my  teacher  are 


SOME  THINGS  I  BAVE  LEARNED  ABOUT  TEE  WORLD  OF  UORK 


DIRECTIONS:     Answer  each  question  the  best  you  can.  You 
will  not  be  graded  on  this. 

!•     Name  one  thing  you  like  best  about  studying  the  world 
of  Work. 


2.      Na«e  one  thing  you  do  not  like  about  studying  the  World 
of  Work.   


3,     Name  5  of  the  beat  interviewing  questions  you  ask  people 

1.  ^^  .   

2.  

S  •   


4. 


5. 


4,  Name  3  interesting  or  unusual  things  you  have  learned 
about  any  jobs  you  h'A^e  studied? 

1 .  

2.  ^  

3.  

5,  Do  you  have  any  ideas  about  what  you  want  to  do  when  you 

grow  up?  yon  do,   tell  why  you  would  choose 

the  job  you  think  you  want .  


6,      If  there  are  some  joL     /ou  would  like  to  learn  about 
which  we  have  not  studied ,  name  themt^  
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7,     Which  school  subject  aeems  to  -fit  in"  beat  vlth 
studying  about  the  World  of  Work? 


'    'eh  of  your  school  ^'jubjects  do  you  ItKe  b^^atu? 

-  -  Have  you  used  this  subject  in 

learning  about  the  world  of  Work?  

If  so,  how  did  it  "fit  in?"  


9*     Which  subject  do  you  like  least?_^  

If  you  could  interview  any  one  in  the  world,  who  would 
you  Choose,   if  you  knew  that  they  would  cone  to  talk  to 
urn? 


10c     Are  you  learning  from  other  students  in  the  class  by 
sharing  your  ideas  and  classvork? 


11.     My  teacher  can  help  tie  store  by  doing 


In  the  space  below,  na»e  as  nany  units  as  you  can  which 
we  have  studied^  t**^  person  interviewed,  and  some  words 
you  studied  in  the  unitt 


Hame  of  the  Unit  I>eople  We  Interviewed 


Mev'  Words 


V.      PLANNING  MODELS 


Thinking  about  what:  to  do  as  a  teacher  can  begin 
with  any  idea  •     A  teacher  can  think  of  an  ob  j  ac^': ,  an 
activity/       goal,   a  theme^  or  a  person  and  then  proceed 
to  pXan. 

I^hat  a  teacher  does  with  an  initial  idea  ia 
significant.     Does  a  teacher's  imag   lation  guide  the 
idea's  development  into  professional  dimensions? 

Our  thesl     Is  that  the  way  in  which  an  emerging 
idea  is  guided  determines  thought  as  well  as  deed. 

Some  insight  into  what  might  be  outcomes  of 
thinking  through  the  organizing  center  apprrnch  follows. 
These  planning  models  indicate  ideas  that  mx^  /  find 
relevance  xt  several  levels  of  the  educational  ladder. 


THE  WORLD  OP  wCnK 


m 


aPILPTWG   ■  OCCOPATIOKS   ■  Architect 

 ^^P^ri  te  r 

 ^  ^      Lumber  Yard  Salescan 


Building,  as  c.  idea,    haa  great  generative  qualities. 
By  itself,   it  v>ffere  wholeaooe  and  worthwhile  areas  for  study, 
Hovever,  we  feel  that  the  idea  ia  too  broad  for  use  »s  the 
center  of  inetruction  in  the  fe.veajentary  claas  setting.  Young 
children  need  more  thar,  an  abstraction.     They  need  the  warmth 
and  color  of  real  humaJi  characters. 

An  occupation  can  he  an  ij:-ganizing  center  foi*  instruction 
vn  the  elementary  school*     rhn  "content*  of  an  occupation 
gives  the  ttacher  a  variety  of  instructional  choices  and  focuses 
upon  life-centered  activities.     Also,   peraonai  authenticity  is 
brought  directly  to  the  classroom. 

All  three  occupations  could  be  studied  at  onca.     That  would 
require  a  g^reat  amount  of  pedagogical  talent.     We  advise  those 
entering  our  program  to  plan  one  etep  at  a  time  until  such 
time  as  large  blocks  of  activities  and  events  fit  into  place. 
Each  page  is  designed  to  help   the  teacher  think  throuch  specific 
dotr.j  possibilities  for  each  occupation. 

This  introductory  brochure  is  not  irtended  as  a  teacher's 
guide  for  lesson  by  lesson  instruction.     Rather,   it  is  seen  as 
one  of  the  many  materials  a  teacher  looks  over  in  order  to 
prepare  for  that  sudden  coming  together  of  insight  and 
expertise  that  is  the  hallmark  of  the  artist-professional. 

Illustrations  of  more  4etaiied  plannincx,  implementation, 
and  evaluation  will  be  availai        at  project  headquarters- 
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A  CCESSIBILITY  Ar  c  h  i  t^^  c  t 

Realtor 

Plan  books  and  blueprints 
Model  home 

Library  materials    (including  films, 

films trip 8,   tapes,  etc.) 
School  building 


History  of  home  structures 
Planning  and  design  of  a  structure 
MOBILITY  Coordination  of  proaucts  and 

services  for  a  specific  goal 
Esthetic  qua! i ties  of  house  and 

environment 
Economic  factors  of  construction 
Building  codes  and  zoning  lav« 
Community  services  to  house 

(gas,  vater«  electricity, 

streets ,   sewer ) 


ACCOMPLI  SHMEJiT 


Interview  with   "talent*   to  be 

written  as  an  article  for  the 

school  newspaper 
List  values  which  determine  home 

design  and  construction 
Role play  home  buyer  and  architect 
Draft  a  design  to  scale 
Interview  city  officials  who 

su^^rvise  zoning  and  building 

codes 

Construct  a  model  hoine 

emphasizing  visible  features 
of  construction  and  services 
Exhibit  model  to  various 
audiences  using  proper 
terminology 
Explain  project  in  letters  to 
parents 


CAFPENTEF 


ACCESSIBILITY  Carpenter 

House  under  con^*^ true t ion 
Work  room  with  hand  tooli 
School  building 

Children's  apartments  or  homes 
Library  materials 


Carpentry  skills,   training  and 
MOBILITY  working  conditions 

Tools  and  tviichnology 

(prefabri cation ) 
Mathematical  skills 
Vocabulary  development 
History  of  carpentry 


Handle  tools  and  use  terminology 
in  reports  and  exhibits 

Interview  workers  in  building 
trades  for  articles  in  school 
newspaper 

ACCOMPLISHMENT  Outline  steps  in  house  constriction 

Figure  costs  of  lumber  (side 

wallSf    flooring  system,  roof 
system) 

Write  letters  to  parents  about 
the  feature^  of  a  carpenter's 
work 

Report  on.  the  history  of  a 

carpenter's  work 
Report  on  home  repair  carpentry 


LUMBER  YARD  SALESMAJ9 


ACCESSIBILITl  Salesman  from  lumber  companies 

Lumber  yard 
Forest  preserve 
Trees  around  school  area 
Library  materials 


Home  building  products 

(manufacture ,    transportation , 
sales ) 

MOBILITY  Occupations,   geographic  areas, 

characteristics  of  job,  future 
of  industry 
Cultural  traditions 
Conservation  and  development  of 

natural  resources 
New  products  under  development 


Map  study   (product  maps) 
Exhibits  ot  building  materials  +o 
show  processing  from  raw  to 
finished  product 
Write  reports  using  vocabulary 
drawn  from  studies 
ACCOMPLISHMENT  Interview  community  members  about 

housing  needs  and  desires 
HandV-on  experience  with  different 

lumber  yard  products 
Collections  of  nails,  woods,  etc. 
to  show  variety  of  products 
and  their  vises 
Analyses  of  building  products  used 
in  school  construction 


THE  WORLD  OF  WORiC 
■ 

THE   GREENHOUSE  ■  OCCUPATIONS  ■  Clerk  

 Floral  designer 

  Grower 


SAY  IT  VI TH  FLO wees: 


So  many  times  in  our  lives  we  have  given  flowers  to 
express  «uch  sentiments  as  joy,   happiness,   sorrow,  love. 
We  have  used  them  to  make  social  events  more  festive. 
Often  we  call  a  florist  in  thrv  morning  and  expect  to  have 
flowers  delivered  in  the  afternoon.     Have  we  i^ver  stopped 
to  think  of  the  people,    t.he  time,    the  effort  involved 
from  the  day  the  seed  is  planted  until  the  moment  the 
delivery  man  rings  our  doorbell? 

The  florist,  as  an  organizing  oenteVj   can  be  the 
means  of  having  children  learn  to  appreciate  what  goes  on 
behind  the  scenes.     This  study  of  the  peraon-in-the-^ 
oooupation   can  set  the  stage  for  introducing  them  to 
social  amenities  of  friendship,   an  area  that  may  be 
forgotten   in  our  increasingly   technological  world. 

An  imaginative  ABLE  teacher  could  use  this  topic  as 
a  springboard  for  going  into  the  study  of  ecology  as 
well  as   for  developing  interest  in  plant  life.  when 
one  uses  a  life-centered  approach  to  teaching,   there  are 
few  limits  to  the  possibilities  available. 


CLEBK 


A CCESSIBILITY  Clerk 

Florist  shop 

Library  materials    (including  films, 
f  ilms trips  |.   tapes  ,   etc  • ) 


Customer-clerk  relations 
MOBILITY  Mathematical  skills  (money 

changing ) 
Holidays 
Economics 
Del i very  methods 
Geography 


ACCOMPLISHMENT 


Involve  parents  in  discussion  an'd 

write  about  how  much  of  one*® 

income  should  be  spent  O/n 

flowers 
Roleplay  clerk  and  customer 

ordering  flowers 
Figure  out  money  exchangees 
Figure  out  quantities  of  floral 

arrangements  for  a  wedding  or 

other  social  gathering 
Make  a  chart  showing  cost  of  a 

variety  of  floral  arrangements 
Wr i tfi  a  report  on  the  floral 

nc^eds  of  the  community 
Make  a  display  of  the  kinds  of 

flow^^rs  most  in  demand  in  the 

community 
Hold  a  panel  on  the  problems 

of  a  florist 
Report  on  the  risks  involved 

in  being  a  florist 
List  the  occasions  on  which 

people  send  flowers 
Have  a  play  to  illustrate  holidays 

and  the  flowers  associated 

with  them 
Describe  the  transportation  used 

to  insure  fresh  merchandise 
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374? 


ACCESSIBILITY 


MOBILITY 


ACCOMPLlSHMEtlT 


Designer 
Designer  school 
Flori  St 

Libra. ry  materials 

Posters 

Songs 


Artistic  skill 
Appreciation  of  art    (use  of 

colors «    shapes ) 
Letter  writing 
Poetry 
M?jsic 

Sense-awareness    (sight,  smell, 

touch ) 
Cultural  traditions 


Cut  out  and  display  magazine 

pictures  of  floral  arrangements 
Make  and  display  arrangements 

for  holidavs 
Writ©  letters   to  a  designer 

school   for  information  on 

kinds  of  arrangements 
List  materials  needed  by  a 

floral  designer 
Report  on  ways  of  keeping 

flowers  fresh 
Draw  pictures  of  floral 

arrangements 
Pantoroine  sentiments  expressed 

by  giving  flowers 
Study  symbolism  of  various  flowers 
Sing  songs  about  flowers 
Write  poetry  about  flowers 
Use  real  flowers  as  catalysts  to 

expressions  about  sense  awarenej 
Save  money  to   send  flowers 

for  Mother • s  Day 


s 


GROWER 


ACCESSIBILITY 


Grower 
Green ho use 
Library  mater iai  s 
Posters 

Catalogues  of  supply  houses 


MOBILITY 


Botany 

Chemistry   (soil  analysis  and 

temperature  control ) 
Vocabulary  development 
Agriculture 
Ecology 


ACCOMPLISHMENT 


Report  on  work  hours  and  duties 

recjuiredl  of  a  grower. 
Plant  .'^eeds  and  bulbs 
Make  a  bulletin  board  showing 

kinds  of  soil 
Report  on  importance  of 

temperature  control 
Make  a  chart  showing  parts  of 

a  flower 
Report  on  the  care  of  a  plant 

from  seed  to  ful 1  bloom 
Describe  methods  of  killing  bugs 
Describe  rr.ethods  of  fertilization 
Make  a  picture  file  showing 

cond itl ons  neces sar y  for 

growth  of  plants 
Make  a  map  to  show  where  the 

most  common  flowers  grow 
Interview  parents  re:     why  aren't 

there  m^ny  commerc ials  on 

f lower s? 
Describe  how  plant  leaf  looks 

under  microscope 
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VI.      AN  ANALYSIS   OF   THE  WORK  OF   THE  TEACHER 


The  flow  chart  which  begins  on  the  next  page  ia 
designed  to  help  teachers  understand  what  can  be  done. 
It  is  not  intended  as  a  prescription  for  a  career 
education  instructional  program,  but  it  does  offer 
enough  attention  to  detail  so  that  communication  about 
the  work  of  teaching  can  be  specific  and  practical. 

A  network  of  relationships  shows  how  activities 
are  Interdependent.      it  also  suggests  where  teachers 
need  to  establish  priorities  and  which  competencies 
are  needed  for  an  effective  inetruational  program 
involving  active  children  and  active  parents. 


WHAT  CAN  AN  ^■rWi^^r  ■  ^^^F  TEACHER  DO? 


V 


VII.      REVIEW  OF 
BY  ABI^ 


>Tr^-  DEVELOPED 


Teachers  have  found  oar  emphasis  upon  the  work  of 
the  teacher  to  be  a  refreshing  change  from  curriculum 
d<svelopment  approaches  which  center  upon  the  production 
pf  written  guides,  units,   and  other  background  materials. 
Unfortunately,  many  model  builders  are  Ignorant  of 
classroom  problems  and  furnish  materlalr  especially 
designed  to  make  the  teacher  an  assistant  to  the  text. 
Our  teaohev^ovient^d  approach  establishes  the  teacher's 
ImaglTiatlon  as  the  key  Instrument  of  Instruction. 

Our  Invention,  the  organizing  center,  enables 
teachers  from  a  wide  variety  of  school  environments  to 
agrect  upon  the  work  that  teachers  must  do  in  order  to 
provide  quality  learning  experiences.     Planning  through 
the  organizing  center  encourages  parent  Involvement 
and  ^:he  utilization  of  resource  people  from  the  local 
community.     It  also  sets  specific,  practical  objectives 
for  the  students  and  the  teacher . 

The  peraon^in^the'-oacupation  aonaept  is  our  way  of 
focussing  attention  upon  people  and  the  work  they  do« 
Career  education  means  refocusing  content  upon  people 
and  our  approach  sets  workers,  hobbyists,  and  other 
active  adults  within  a  human  dimension  that  is 
psychologically  sound  and  philosophically  rewarding. 

Our  model  includes  instructional  support  systems 
such  as  a  teaoher^parent  communication  eyatem.  We 
feel  the  teacher's  work  to  inform  parents  and  other 
community  people  about  the  activities  of  the  learners 
Is  necessary  and  significant. 

All  of  our  concepts  are  developmental .     No  one 
needs  to  undergo  a  lengthy  program  of  in*-service 
education  to  begin  career  development  activities.  We 
have  tried  to  set  out  ideas  on  a  teaching  continuum. 
Those  who  find  our  concepts  quite  new  can  try  them  with 
a  wink  and  a  tickle  while  those  who  are  already  carrying 
oat  some  of  OQr  suggestions  may  be  seriously  analytical 
and  sophisticatecS  iu  improving  their  expertise  and 
effectiveness. 
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Management  is  an  important  concern  of  all  teachers. 
Our   ideas  are  intended  to  help  teachers  focus  upon 
target  goals,   plan  more  relevant  activities,   and  evaluate 
the  qualities  of  instructional   efforts.      In  a  very  real 
sense,    the  only  person  a   teacher  can  control   is  himself. 
Our  work   should  help  a   teacher  be  more   skillful ,  more 
humane,   and  more  self-confident. 

Our  outlines  of   integrating  skill   areas  with  career 
education  and  our  materials  about  the  teaching  of 
interviewing  skills  are  a  result  of  our  research  and 
development  activities .     We  try  to  plan  with  participating 
teachers   to  uncover  needs   and  problems .     Our  mission  is 
to  develop  a  credible  theory  of  practice.     We  are 
interested  In  a  teacher's   ideas  because   they  emerged  in 
the  attthentlc   instructional   arenas  of  our  schools. 

Please  contact  us  if  you  uncover  problems  we  have 
not  perceived  or   if  you  would  like  to  contribute  new 
ideas   to  our  kaleidoscopic  endeavors. 
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INTRODUCTION 


Many  pe-^ple  are  wr itinq  curriculum  guides  , 
resource  units,    and   putting  together  material 
which  will  help  teachers   focus  upon  the  World 
of  Work.     We   felt  we  could   be  of  service  to 
curriculum  specialists  who  are  helping  teachers 
to  reorganize  classroom  activities?  by  gathering 
practical   ideas   frOm  many  sources  and  presenting 
them   in  one  useful  package . 

Although  we  have   some   suggestions   for  the 
process  of  curriculum  development    jased  upon 
our  experience  in  implementing  Career  Education 
activities  and  programs,   we  h^ve  only  sketched 
how  a   school  district  might  utilize  committees, 
visitations,   workshops,   or   consul tants. 
Involvement  is  the  key.      The  curriculum  planner 
knows   teachers  have   to  be  active  participants 
in   the  renewal  process . 

Several  brochures  used   in  our  research 
and  development  pi'oject  illustrate  specific 
performance.     The  practical   suggestions  have 
been  appreciated   by  c las sroom  teachers  concerned 
with   the  details  of  management.     We*ve  organized 
the  material   in   sections   so  that  parts  can  be 
lifted  and  then  amplified   to   local   needs  and 
r e  sour  ces . 

Many  school   administrators  will  aim  for  a 
coordinated,   articulated   plan   for   the  entire 
school   spectrum  K-12.      This  resource  unit  for 
those  who  are  planning  curricular   renewal  for 
their  school  districts   is  only  a  beginning.  It 
does  not  propose  a  master  plan   for  all  teachers 
within  the  system. 

One  smalt  step  by  teachers  who  thought fu Ity 
plan,   implement  J   and  evaluate  what  they  teach  is 
worth  more  to  a  school  system  than  a  highly 
polished  superstructure  that  is  difficult  to 
energize . 
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The  end  product   should  be  what  happens  to 
the  child.     Therefore,   what   follows  has  been 
written  with  the   teacher's   imagination   in  mind. 
What  the  teacher   thinks  about  instruction  is 
reflected   in  how  the   teacher  relates  to   the  child. 

Each  new  lesson  or  unit  tauqht  will   add  to 
the  background  of  the  teacher.     Those  who  produce 
their  own  resource  booklets   should  design 
activities  so  teachers  can  try  out  ideas  as 
soon  as  possible.     The  teacher  learns  by  doing, 
too.     Booklets  describing  the  actual  lessons 
of   the   teachers  are  helpful   because  they  build 
identification  with   the  work  of   the  practicing 
teacher. 

A  curriculum  specialist's  work  to  help 
teachers  share  what  they  have  done  should  be 
just  as   thoughtfully  planned  and  executed  as 
the  work  to  motivate  new  directions  and  set 
higher  standards. 

The  frame  of  reference  which  follows  is 
our  attempt  to   share   some  of  the  most  practical 
ideas  we've  come  across.      Let  us  know  what  you 
need   to  develop  a  vigorous  program  of  meaningful 
activities  and  we   shall   try  to  be  relevant  to 
yout  needs. 


Dr.  Walter  Wernick 
Project  Director 


Carol   Allen,  1971-72 
Mary  Begley,  1970-71 
Mary  Anne  Boies,  1971-72 
Jerry  McLaughlin,  1971--72 
Barb  Prendergast,    197 0-71 
Charles  Pryor ,  1970-72 
Judith  Starks,  1971-72 
Mary  stell,  1971-72 
Becky  Stueben,  1971-72 
Sandra  Wesol^  1971 
Janet  Mhealon^  1971'-72 
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able 

MODEL  PROGRAM 


Materials  developed  by  the  research  and 
development  efforts  of  project  staff  working 
upon  ABLE  Model  Program  are  included  in  this 
introductory  section. 

Funded   by  the  Division  of  Vocational  and 
Technical  Education,    State  of  Illinois,  as 
The  World  of  Work  as  an  Organising  Center  for 
the  Curriculum  of  the  Elementary  School ,  our 
headquarters  are  at  Northern   Illinois  University, 
From  there  we  have   sought  to  develop  a  theory 
of  practice  with  participating  teachers  in 
selected   school  districts   in  the  northern  part 
of  the   state.      Ideas  have  been  developed, 
tested,    refined,    transformed,    and  evaluated 
in  a  variety  of  c la ssroom  settings. 

The  activities  of   the  project  are  still  in 
process,    but  several   concepts  and  activities 
have  already  proven  helpful.     They  are  included 
to  suggest  practical  ways  to  plan,  implement, 
and  evaluate  Career  Education  instruction. 

The  project  also  acts  as  a  clearing  ho  us(5 
for   the  World  of  Work  activities  and  we  trust 
school  districts  will   send  along  copies  of 
their  Career  Education  curriculum  guides  to: 

ABLE  Model  Program 

Northern   Illinois  University 

DeKalb,    Illinois  60115 

Those  who  want  special  consultant  help  for 
an  elaboration  of  specific  concepts  or  for 
problems  unique   to  their  localities  may  call 
815-7  53-195  9   for  assistance.     Workshops  and 
other  in-service  programs  can  be  deve loped 
cooperatively. 
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HAVtL   A  HEART 


By  Dr,    Walter  We  mi  ok 
(Reprinted  from  the  March  2  97  2 
NEWSLETTER ^   Department  of  Program 
Innovations  and  Pupil  Personnel 
Services ^   Office  of  the 
Superintendent  of  Public  Instruction 


What  holds   the  elemen tary  school  together? 

What  energies  pull   towards   the   center?     What  can 

the   teacher  use  as  a  heart  for   the  curri culum? 

ABLE  Mode  1  Program ,    a   newly   funded  research 
and  development  project  at  Northern  Illinois 
University,    is   attempting   to  build  a  vis.i.ble 
model  with  The  Wor Id  of  Work  as  the  Organizing 
Center  for  the  Curriculum  of  the  Elementary  School, 
The  research  team  believes   that  the  study  of 
occupations   can  be   a   suitable  place   to  start 
instruction  for  young   children.      With  public 
school  districts  and   the  University  school, 
"content"   opportunities  of  occupations  are  being 
identified  and  linked  to  other   significant  areas 
of   the   traditional  cur ri culum • 

The  rationale  has  been   suggested  by  many 
educational  reformers  but  never  organized  into 
an   instructional  plan   of   this  magnitude,  ABLE 
Model  Program  is  attempting   to  build  a  "visible" 
teacher,    ope  whose  planning ,    implementation /  and 
evaluation  are  based  upon  performance  criteria » 
An  attempt  will  be  made   to  place   this   teacher  in 
"visible"   settings  so   that  support  systems  which 
aid  the  teacher's   instructional  program  are  also 
available   for  review.      Accent  upon   the  teacher's 
drawing  upon  the  resources  of   the   school  and 
commun i ty  should  enable   the   " sy s tems "  approach 
to  portray  new  dimensions  of  an  elementary  school 
teacher's  work. 
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children  have  a  natural  Interest  In  seeking 
contact  with  working  adults.     Their  wonder  of  what  the 
future  holds  for  them  and  their  active  search  for 
worthwhile  expression  thrusts   them  Into  positive 
learning  roles.     A  progression  from  human  forms  (adult 
roles)    to  abstract  knowledge    (subject  matter)  appears 
natural;   yet  our  schools  often  mirror  everything  except 
natural   life  processes.     How  often  do  we  find  educational 
planning  a  mere  patchwork  quilt  of   assorted  subjects  and 
schedules? 

Since   living  forms  evoke  maximum  stimuli  and  also 
contain  within  themselves   the  heritage  of  our  civilization, 
the  study  of  ocoupations  affords  an  excellent  vehicle  for 
management  of  motivations  and  content.     Effective  teachers 
have  to  be  relevant  to  the   lives  of   learners  as  well  as 
to  theii   c  Oil  temporary  culture.     With  organizing  centers 
formed  from  tifs-centered  activities j    teachers  can  plan, 
implement,   and  evaluate  such  relevant  instruction  with 
confidence . 

ABLE  Model  Program  is  not  after  a  total  program,  nor 
is  it  attempting  to  add  on  to  an  already  crowded  schedule 
of  subjects.      Its  mission  is   to  describe  a  viable  heart. 

Imagine  the  potential  within  life-centered  organizing 
centers  I 

As   children  study  occupations,    they  receive 
"occupational   Information"   and  have  many  opportunities 
to  develop  and  change   their  career  choices.  Exploratory, 
academic,    and   sharing  activities  all  contribute  to  the 
development  of   a  self-concept  shaped  from  the  authentic 
actions  of  adults. 

Children  can  "choose"   jobs  many  times,  roleplay 
situations   to   incorporate  affective   content,    and  review 
consequences  resulting  from  the  direct  experience  of 
others.      Within  such  opportunities,    their  performance 
is  open,    subject  to  guidance   from  the   teacher  and  available 
for  parent  comment.     The  built-in  features  of   the  new 
approach  help  children  to  understand  themselves  as  well 
as  to   learn  about  the  world  of  work. 

ABLE  Mode 1  P rogram  is  offering  a  more  effective  he art 
for  an  elementary  school.     What  organizing  center  holds 
together  your   Instructional  activities? 


THE  OBGANIZIHG  CBNTEB  CONCEPT 


An  organizing  center  depends  upon  a  teacher's 
imaginative  view  of  ir>struction.     Each  teacher's 
imagination  produces   a  form*     This   fora,   based  upon 
a  person's   individual  talents   and  experiences ,  is 
imp or tant  because  it  subsequen tly  shapes  the 
teacher's   force  and  variety  of  activities,  time 
intervals,   and  levels  of  expectation. 

Narrowing  a  plan  aeros   in  on  specific  resources 
and   specific  target  behaviors.      Conversely,  enlarging 
a  teacher's  plan  opens  up  energy  potentials  for  all 
concerned . 

Whatever   the   size  of  one's   undei;  taking ,  however, 
a  plan  that  rests  comfortably  upon  a  personal  base 
is  usually  most  productive ,     A  plan  in  which  imagined 
teaching  energies  are  acceptable   to  one's  own 
professional  self-concept  can  shape   ideaj3  and 
organization   into  vigorous   images    .    .    .   and  actions. 

Effective  thinking  and  effective  teaching  are 
more  closely  related  than  usually  believed.      If  we 
link  the  two  activities,   thinking   like  a  teacher 
and  performing  as  a  teacher^   within  one  form,  we 
shall  have  a  powerful  instrument  for  oommunica tion 
about  teaching.     We  have   tried   to  develop  this 
instrument  by  using  the  organizing  center  concept. 

Our   common  ground  gives  us   a  place  to  start, 
a  base  from  which  we  can  safely  venture  to 
restructure  and  recreate,   and  a   center  from  which 
we  can   reform  instructional  processes.  More 
relevant  and  more  effective   teaching  is  our  aim. 

Effective  teachttrs  think  and  plan  elastically y 
appropriate  to  what  needs   to  be  done.     We  hope  that 
our  form  of  an  organizing  center  helps  stretch  or 
shrink  teaching  plans   to   fit  the  needs  of  specific 
instructional  stiuations. 

Now  on  to  the  wave  currents  of  our  mind.     The  questions 
below  set  a  frame  and   should  help  us  get  started. 

■  ACCESSIBILITY:  What  materials  and   services  can  be 

available   to   the  learner? 

■  MOBILITY*  What  content  areas    (skills,  facts, 

attitudes,    etc.)    emerge  from  this 
idea? 

■  ACCOMPLISHMENT:        Wha  '   can   the  learners  do? 
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What  materials  can  a  child  use 
in  the  daily  course  of  instruction? 
When  a  decision  allows  one  child 
free  access  and  excludes  others, 
what  reasons  lie  behind  the 
selection?      (maturity,  skill 
d eve lopmen t ,    social  manners, 
in  teres t ) 

study?     To  organize?  To 
practice?     How  are  the  places  different? 

3.  What  different  sensory  stimuli   can  the  child  encounter? 
(print ed  page,    voice,    film,  touch) 

4.  What  tools  can   the  child  use  to  uncover  information? 
(card  catalogue,    thesaurus,    telephone)      When?     with  whom? 

5.  What  human   talent  can  come  into  contact  with  the  child? 
Can   the   contact  take  place  during  school  hours?     Is  the 
child  expected   to  observe  or   interview  talent  outside 
the  school? 

6.  How  is   the  child  encouraged   to  make  his  own  thoughts 
and   feelings  accessible   for  his  own  reflection  and/or 
action? 


ACCESSIBILITY 


2.     Where  can  a  child   go  to 


MOBILITY 


Can   the  content  build  upon  overt 
interests  of   the  children?  Can 
new  interests  be  generated?  Can 
individuals  work  upon  the  ideas 
and.  skills   at  their  own  pace?  To 
their  own  accomplishment  level? 


2,      Can   the  reason   for   instruction  of 
this   area    (fact,    skill,  attitude) 
be   clear   to  the   learner?  Clear 
to  the  parents? 

3.     when  ideas   spin  out  from  the  center,    can   they  pull 
together  new  relationships  from  past  studies?  What 
academic  areas  can  contribute   to  ongoing  learning? 


ERIC 
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Can   the  complexity  of   thought  and  accompanying  activities 
increase  as   the  ideas   are  studied  in  depth?     Can  the 
concepts   and   skills   be  applied   to   practical  tasks? 

Can  the  content  enable  children  to  encounter  the 
fundamental  life   activities  of   their   local  community? 
Of   their  relition?     of   their  contemporary  i^orld? 

Can  the  content  enable  children  to  delve  through  time 
and  cultures   so  as   to  build  an  appreciation  of  their 
heritage?     Can   the  content  have  a  continuing  effect  upon 
the  child ' s   self-image  as  a  person  who  is   creating  his 
human  biography  each  new  day? 


1-      In  how  many  different  ways   can  a 
child  express  himself   to  you?  To 
others   in  the  classroom?     To  his 
parents?     To  others  in   the  community? 

2.      In  what  ways  can  learning   efforts  be 
evaluated?     Learning  achievement? 
What  can  the  child  contribute   to  the 
evaluation  process? 

How  can  the  child  be  encouraged  to  use  different  resources? 
When    (and  for  how  long)    can  he  put  together  his  work? 
Where  can  he  practice?     With  whom? 

Can  learning  efforts  be   stored  in  an  accessible  area?  Can 
the  child  review  and  redo  his  own  work . 

Can  others   see  the  child's  achievements?     Can  a  child  get 
feedback  about  how  he  used  media  as  welJ    as  about  the 
content  he  had  to  express? 
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TAKE  i4^  IDEA  AND  SEE  WHERE  IT  LEADS  YOU 


By  Mary  Stell 


It  was   the  end  of  the   first  week  of  orientation   for  our 
staff  and  my  head  was   swimming  with  ABLE ' s  approach  to  teach- 
ing.    Teachers'    and   students'    lives  would  be  more   enjoyable  , 
meaningful,   and  so  on.     Dr.    Wernick,    the  pr o j  ect  director, 
was  enthusiastic,   but  then  it  was  his  idea.     Chuck  Pryor  ,  who 
had  been  with  the  project   for  a  year,    seemed  pleased  with  wha t 
he  had  seen  as  he  had  worked   in  various  schools. 

But  the  real  worth  of  the  idea  could  only  be  found  in  the 
words  of  a  teacher  who  had  actually  tried  it  with  the  children 
aa  they  lived  with     the  nitty -^gritty  of  everyday   life  in  the 
claaaroom.      Having  been  a   teacher  myself,    I   couldn't  be  con- 
vinced until  I  had  heard  how  it  worked  out  in  practice. 

So   it  was   that  I   appeared  at   the  doorway  of   Linda  Hyyppa's 
classroom  one  day  after   school  in  early  September.      Linda  had 
used  the  idea  of   the   florist  as  an  organizing  center   last  fall. 
I  was   told  she  could  be  of  help  to  me   in  writing  up  a  brochure. 

After  we  had   introduced  ourselves,   I   told  her  that  I  was 
getting  ideas   for  a  brochure  on   the  workers  in  a   floral  shop. 
Her  eyes   lit  up  and  she  began   talking  about  how  she  had  become 
involved  with  the   idea  during  the   fall   semester  of  the  1970-71 
school  year: 

The  whole  idea  came  about  when  the  claaa  waa  atudying 
living  thinga*     The  children  thought  it  would  be  a  good 
idea  to  plant  aeeda  and  watch  them  grow*     So  June  Harty 
my  colleague  acroaa  the  hall,   and  I  decided  to  go  along 
with  it*     They  wanted  to   learn  how  to  care  for  the  planta 
ao  we  decided  to  viait  the  grower  at  a  greenhouae.  The 
grower  waa  moat  helpful  and  the  children  learned  much  that 
goea  into  producing  the  flowera  aotd  at  the  floral  ahop. 
But  we  alao  found  there  are  good  aeaaona  and  bad  for  going 
to  the  greenhouse*     Fall  waa  not  a  good  time;   but  around 
Chriatmaa  and  Eaater  were  good  timea* 

In  the  diacuaaion  that  followed  the  visit  to  the  green- 
hou^e^    the  children  decided  to  have  a  greenhouae  sale. 
They  made  things  to  sell  and  brought  additional  materials 
from  home* 
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^In  the  process  of  setting  up  the  greenhouse  the 
children  learned  many  things  needed  to  finance  a  new 


enterprise ,      They  had  to  have  a  source  of  money  so  a 
discussion  of  the  need  for  an  initial  investment  led 
to  the  children's  each  contributing  a  nickel.  This, 
in  turn,   brought  on  a  discussion  of  taking  out  loans . 
They  had  to  negotiate  with  the  secretary  to  get  change 
for  the  sale.     Another  decision  that  required  planning 
was  the  number  of  hours  they  would  he  open  on  the  day  of 
the  sale.      When  the  day  came  they  sold  out  in  one  half- 
hour^    so  We  held  a  discussion  concerning  the  need  for  the 
buyer  to  predict  how  much  to  buy  and  when  to  buy  for 
resa le. 

They  made  a  total  of  $30,     Naturally j    there  was  much 
talk  about  how  to  spend  it.     Finally,    they  decided  to 
use  it  to  help  stop  pollution.     An  outdoor  education 
teacher  who  taught  in  the  school  was  invited  to  talk 
with  iis»     The  money  was  used  to  buy  books  and  filmstripa 
for  the  school  library. 

The  children  felt  so  good  about  the  outcome  of  the  sale 
they  wanted  to  have  another  sale  in  the  spring.     They  had 
learned  much  from  their  previous  experience  so  the  second 
endeavor  came  off  more  smoothly ,     This  time  they  made 
$40  and  decided  to  buy  trees  for  the  school  yard.  A 
resource  person  was  invited  in  to  advise  them  on  how 
to  buy  trees  and  how  to  care  for  them.     Since  I  have  a 
multi-age  group ,   some  of  the  chi Idren  who  were  involved 
last  year  have  already  asked  to  plant  seeds  this  year, 

I  really  think  the  approach  that  the  ABLE  Model  Program 
is  advocating  is  a  good  one,     A  teacher  can  take  as  little 
time  or  as  much  time  as  she  wishes  on  the  organizing  center 
and  the  children  are  so  enthusiastic!     They  learn  to 
make  decisions,   to  plan  together,   to  begin  to  see  the 
relationship  between  What  they  are   learning  and  real  life. 
They  are  so  pleased  when  a  person  comes  to  the  class  and 
speaks  with  them.      One  of  the  most  rewarding  things  I 
learned  was   that  the  children  thought  of  the  good  ideas  and 
made  them  succeed. 


We   talked  of  other  things  related  to  ABLE   such  as  the  study 
of  art  which  had   led  into  so  many  directions.     As  I  drove  away 
from  the  school,   I  began  to  see  that  such  phrases  as   "Take  an 
•idea  and  see  where  it   leads  you"  and  such  terms  as  "accessibility 
"mobility ",   and   "accomplishment"  could  exist  in  the  real  world. 


IfJTERVIEWING:     A   BASIC  INSTRVME:}T  OF  INQUIRE 


COMMUNICATE 


As  you  organize  how  the  content  of  your  instruction 
will  be  accessible  to   the  children,   your  plaus  may  include 
the  use  of  community   talent.      Interviewing   skills  wight 
have  to  be   taught  in  order  to  facilitate  your  plans. 
Perhaps   the  most  obvious  skill   involved   in  interviewing 
is   aski  ng   appropr i  a te  questions- 

The  following   lists  of  questions  may  help  you,  your 
talent,    and  your  class  get  started  with   this  important 
tool  of  communication  and  inquiry. 

One  set  of  questions   is  designed  for   children  who 
are   learning  to  interview.      It  can   also  be  presented  to 
the  talent  prior   to  his  visit. 

The   second  group  of  questions    is   designed  for 
conducting  a  group  or  class  conference  with  talent  in 
school  or  at  the  resource  site. 

The  depth  and  quality  of  the   interview  will  depend, 
of  course,    upon  the  preparation  each   interviewer  has  in 
the  area  the   talent  represents.     Also,   motivation  to  find 
out  will  be  an   important  factor.     Those  who  are  avidly 
curious  will  push   the  process  of   inquiry  to  its  appropriate 
limits . 

Certain  questions  will  be  appropriate   to   some  talent 
areas  and  not   to  others-      However,    there   is  a  commonality 
to  the  process  of  interviewing  and  an  ABLE  teacher  can 
guide  students   to   learn  many  of  the  general  communication 
skills  necessary  for  effective  interviewing. 

The  last  section  on  evaluation  has  proved  helpful  in 
setting  standards  for  learning  performance  and  increasing 
the  visibility  of   the   inquiry  process. 


GENESIS 


.  .  .  without  form  and  void;  and  darkness 
was  upon  the  face  of  the  deep   


Does   this  describe  the  fear  we  hold  at  the  onset 
of   each   new  venture  to  improve  our  students'  skills 
and  attitudes? 

Can   the  children  do   it?     will   there  be  some 
foundation  upon  which  I   can  build?     Will   I  b able 
to  get   this   new  material   across?     Which  children  won't 
get   it?     Which  ones  will  need  much  practice?     what  if 
they're  not   interested?     What   if   there   isn't  anyone 
who  cares? 

Interviewing  skills  are  merely  one  branch  of  the 
great  human  tree  of   communicative  arts.     We've  chosen 
it  as   a  primary  performance  skill   because  of  its  inherent 
mobility.      Once  children   learn   to  communicate  through 
the  process  of   interviewing,    they  enter  other  worlds  of 
discourse  and  many  realms  of  meaning. 

Interviewing   is  a  vehicle  as  well  as  a  bridge. 
It   is  process   and  content.      It   is   something  that  can 
be   taught  by   itself  and  something   that  can  be  taught 
by   interweaving  it  within  traditional   subject  matter. 

Then  why   the   fear?     Why   the  empty  feeling  when  we 
approach   this   foundational   activity   in  our  classroom? 

Maybe   the  question  should  be    "How  can  I  begin?" 
A  new  venture  such  as   this  should  be  initiated  in  a 
positive,    encouraging  setting.     Can  we  design 
developmental  activities  for   the  acquisition  of 
interviewing  skills  so  that  first  happenings  are  fool-proof? 
Motivating?  Generative? 

If   our   thinking  and  your   thinking  are  moving  within 
the  same   dimensions,    then  you're  probably  already 
shaping  practical  means  and  working  out  specific  tactics." 
Are  we   thinking  alike?     Have  you  arrived  at  the  same 
beginning   that  we  have? 
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DHVELOr    SKILLS  THHC 


Planning  roleplaying*    interviewing  situations  within 
the  secure   learning  atmosphere  of  your   classrooTn,    is  a 
safe,    sure-fire  way  to  get  started.      Children  will  be  more 
free  to   explore   in  an  environment  wherein  no  harmful 
consequences  may  befall   them.     Wliereas  outside  talent 
may  be  threatening  to   the  development  of  tender  thoughts 
and  feelings,  your  warm  support  of  the  child  as  a  learner 
will  help  the   light  to   shine.     Then,    from  trust  and 
self-confidence,   appropriate  forms  of  interviewing 
behavior  will  develop. 

Roleplaying  is  not  only  a  process  by  which  to  learn 
the   skills  of   interviewing;      it  is  also  protection  for 
the  learner    (and  the   teacher)    so   that   learning  procedures 
may  be  started  away  from  the   foreboding  consequences  of 
direct  encounters. 

Thus,    the  darkness  of  our  classrooms  might  first  be 
penetrated  by  "artificial"  light  -  roleplaying*  when 
interviewing  skills  have  been  sufficiently   shaped  by 
this  careful   nurturing  process,   emergent  behaviors  can 
be  brought  into   the   "real"  world   for  trial. 

Pre-stressed   performance  skills   can   be    laced  into 
the  varied  activities  of  the  school   year.      If  this  is 
done  on  a  regular   basis,    the  children's  efforts  will 
not  dissipate  or  dissemble  when  tested  by  adult  characters 
in  real  settings. 


Tapes  of  children   interviewing  each  other  are  easy  to 
make  and  allow   for  healthy  criticism  of   learning  performan 
Dittoed   sheets  of  questions  with  spaces   for  responses  also 
offer  tangible   supports.      ''Friendly"    school   personnel  can 
be  used   for  practice.  I 

A  teacher   can  build  a  platform  of  appropriate 
materials  for  one  class,    then  use   it  to   introduce  new 
concepts   to  other  groups.     Also,    prepared  tapes    (of  actual 
interviewing)    are  available  from  commercial  sources. 
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QUESTIONS    STIMULATE  INTERACTION 
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1.  What  do  you  do  on  the   job?      (Children  are  interested 
in  how  school--taught  skills  fir  in  with  real  work.) 

2.  Why  did  you  take  this   job?     Did  others  agree  with 
your  thinking? 

3.  What  tools  do  you  use?     Is  there  a  special  way  of 
talking  about  your  work? 

4.  Was   this  your  first  job  choice?     How  many  times  did 
you  change  your  mind  about  what  you  wanted  to  be 
before  you  went  to  work?  Why? 

5.  What  part  of  your   job  do  you  like  best?     Why?  What 
part  of   it  do  you  wish  you  didn't  have  to  do?  why? 

6.  Who  depends  upon  your  work?     Upon  whom  do  you  depend 
for   your  work? 

7.  What  experiences  and  training  on  this  job  might  prepare 
you   for   some  other  kinds  of  jobs   should  you  ever  want 
to  change? 

8.  How  does  your   job  affect  your  personal  life?     Do  you 
have  to  work  nights?     Are  you  tired  when  you  get  home? 
Do  you  have  noise  during  the  day  so  that  you  need  quiet 
at  home  at  night?     Do  you  have  a   job  where  you  have  to 
be  nice  to  people  all  day  -  even  people  who  are  crabby 
and  ill-mannered? 

9.  What   inventions  could  put  you  out  of  work? 

10.  Are  people  with  your  kinds  of  skills  usually  needed  - 
even  when  business  may  be  bad?     Is  your  work  at  all 
seasonal?     Where  could  you  work   in  this  occupation? 
Is  your  kind  of  work  limited  to  geographical  areas? 

11.  What  kind  of  education  is  necessary  for   this  kind  of 
work?     Apprenticeship?     Trade  school?     College?  Advanced 
degrees?     Is  there  any  per sonal  quality  for  this  job 
that   is  really  n»ore  important  than  diplomas? 

12.  About  how  much  money  can  a  person  earn  in  this  kind  of 
work?     ifi  there  a  chance  of  getting  a  lot  of  money 
all  at  once?     of  losing  a  lot  of  money  quickly? 

13.  When  does  your  boss  compliment  you?      (or  when  do  you 
compliment  your  employees?)     When  a^e  people  fired? 
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CONFERENCING   LEADS    TO   TRUE   SOCIAL  STODIES 


When  a  resource  person  is  sharing  information  with 
a  group  of  students   in  a  conference  setting,    it  night  be 
helpful   to  send  the  talent  a   list  of  the  questions  the 
class   is  considering.     Your  note  can  explain  that  the 

purpose  of  the  meeting  ia  to  get  some  information  about 

occupation  from  a  person  actively  involved  in  that 
occupation. 

Familiarize  your  students  vith  lists  of  questions 
such  as   those  we  put  together.     Ask  the  students  to  mark 
those  they  would   like  to  ask.     Questions  should  be  asked 
with   the  understanding  that  the  resource  person  does  not 
have   to  answer. 

Each  interview  will  be  a  new  opportunity  for  ideas 
to  develop.     Your  analysis  of  the  growing  threads  of  the 
discussion  and  your  firm  but  subtle   leadership  toward 
target  goals  will  move  irrelevant  talk  towards  fruitful 
discourse , 

Be  alert  to  step  in  and   help  facilitate  communication 
if  you   see  either  the   student  or  the  resource  person  is 
not  understanding  what  the  other  has  said.     Feel  free  to 
ask  questions  of  your  own  to  clarify  answers  whenever 
it   is  desirable   to  do  so. 

If  you  explain  the  reasons  behind  children's  questions, 
talent  and   students  will  sketch  more  appropriate  pictures 
in  their  mind^s  eye.     As  you  relate  their  brief  ideas 
into  areas  of  class  concern,    shy  talent    (or  students)  and 
the  academic  activities  of  your  classroom  will  be  pulled 
together.     The  teacher  has  to  be   the  bridge. 

Naturally,   over-management  of  social  amenities  can 
produce  puppet  performances  and   turn  talent  sour.  ABLE 
teachers,   interested  in  effective  affective  as  well  as 
cognitive  behavior,   will  enhance   instruction  through  their 
managerial  artistry.     Vigor  and  sparkle  is  almost  assured 
as  the   style  of  the  teacher  and  the  talent  of  the  community 
are   stirred   into  planned  activities. 


Young  children  can  move  curiosity  into  inquiry, 
inquiry  into  the  academic  domain,   and  academic  performance 
into  healthy  character  and  career  development.     The  bridge 
to  becoming  has   to  be  built  upon,   with  and   for  people. 
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GROUP    CONFERENCES   NE£D  PLANNING 
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1.     what  schools  did  you  attend? 


2.     What  is  your  present  job? 
M  a.     Hov  did  you  get  it? 

*  h .      How  long  have  you  worked  there? 

^  c.     What  time  did  you  go   to  work  this  morning? 

d.     What  was  the  first  thing  you  did? 
^  e.     How  long  did  that  take? 

f.  What  did  you  do  next?    (Follow  through  the  entire  day,) 

g.  Did  you  do  anything  yesterday  that  was  different  from 
what  you  did  today?     Does  that  happen  often? 

h.  What  else  do  you  do  on  your  job? 

i.  Of  all   these  various  duties*   which  ones   take  most  of 
your  time? 


3.  What  changes  have  taken  place  recently?     Do  you  foresee 
any  in  the  near  future? 

4.  What  things  do  you   like  most  about  your   job?  Least? 
Are  there  any  hazards? 


5.  what  is  the  usual   starting  salary  in   jobs  like  yours? 

6.  What  qualifications  do  you  need  to  get  the  job?  Age?  Sex? 
Height?  Weight?  Other?  Marital  Status?  Tools?  Licence? 
Aptitudes?     Unions?     Discrimination?     Veteran?  Capital? 

7.  Preparation?     Minimum?     Desirable?     Ti^ie?     Cost?  Content? 
Approved   schools?     Preferred  subjects? 

8.  Supply  and  demand  for  workers?     Outlook  for  the  future? 
Advancement? 


9.     Hours?     Regular?     Overtime?     Evening?     Sunday?  Holiday? 
Steady  or  seasonal? 

10.      Is  there  anything  we   should  have  asked?     what  would 
you   like   to  ask  us? 

(adapted  from  material   in  Occupational  Information  by 
Robert  Hoppock,  McGiaw-Hill  Book  Company,   1967  . ) 


Teaching  children  to   inquire  from  primary  sources,  the 
adults  in  your  community ,  builds  a  firm  place  for  career 
Education  to  begin.     Children  will  be  more  ready  to  relate 
school  studies  to  life-centered  activities  and  more  prepared 
to  make  appropriate  choices  for  their  developing- 1 ives-to-be , 


EVALUATE    INTEP.VIEWISG    SKILLS  AS    INSTRUCTIONAL  CONTENT 


How  do  you  know  when  children  have   learned  to 
interview?     How  can  you  tell   they  are  making  progress 
toward  that  accompl  ishinent? 

Local   conditions   shape   standards.  Different 
criteria  have   to  be  ap plied  depend ing  upon  ind i vidua 1 
expectations,     How«ver,  your  view  of  children's  per f ordnance 
will  determine  an  assessment  of  their  progress  and 
achievement ,      To  help  you  focus  upon  visible  evidence,  the 
following  questions  are  offered: 

1.  Can  the  child  roleplay  the   interviewing  process? 

a.  Does  the   "interviewer"   question  with  a  purpose? 

b.  Does   the   "interviewer"   follow  a  strategy? 

c.  Does   the    "interviewer"   show  appreciation  for 
the  feelings  of  the  person  being  interviewed? 

2.  What  products  show  that  the   child   is  "interviewing"? 

a.  How  are   the   interviewed  person's   thoughts  recorded? 

b.  How  is  the   interview  reported   to  others? 

3.  Can  the  child  explain  interviewing  skills   in  writing? 

a.  Are   steps   in   interviewing   set  out   in  an 
orderly  manner? 

b.  Can  the  child   judge  his  own  talents  against 
what  has  been  set  out  for  the  class? 

4.  Does  the  child  use   interviewing  skills   in  voluntary 
situations? 

a.  Are  ordinary  encounters   turned   into  learning 
situations? 

b.  Does   the  child   seek   interviewing  situations? 

5.  Does  the  child  read   "interviews"   in  newspapers  and 
magazines  or  watch   "interviews"  on  television? 

a.  Does  he  volunteer   information  about  media 
presentations  that  highlight  interviews? 

b.  Does  he  share  what  he  has  experienced  (seen, 
read  or  heard)   with  others? 

6.  Does   the   interviewed  person  send   feedback  to  the 
teacher  and /or  class? 

a.  Are  expressions  directed  to  the  content  of  the 
interview?    .    .    .    the  studies  of  the  class? 

b.  Are  expressions  directed   to  the  interviewing 
process  ? 


7. 


Does  the  child  express  a  hope  to  work  in  an  occupation 
which  requires   interviewing  skills?  (Sales? 
Receptionist?  Teaching?) 


VISIBILITY 
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In  the  eyes  of  the  child,    teacher  planning  and 
teaching  performance  is  perceived  as  work.     The  teacher 
is  a  live  model  of  an  adult  worker.     What  a   teacher  does 
(or  doesn't  do)    will  convey  attitudes  about  work  clearly 
and  forcibly. 


How  can  the  work  of  teaching  be  made  more  evident? 
How  can  the  products  of  learning  -  the  children's  work  - 
be  displayed?     These  questions  highlight  a  concern  for 
visibility,   a  concern  for  helping  teachers,  parents, 
administrators ,    community  people,    and  children  become 
more  aware  of  career  development  and   the  world  of  work 
as  significant  themes   for  our  public  schools. 


The  following  suggests  more  activities   than  we 
expect  any  one  person  to  be  able  to  manage  in  a  year's 
time.     However,   as  teachers  ourselves,   we're  quite 
realistic  about  the   time  and   energy  a  teacher  can 
muster  after   the  daily,    continuing  demands  of  classroom 
instruction.     we're  also  well  aware  that  a  dedicated 
"display-minded"   teacher  could   spend   full-time  just 
producing  materials  for  our  project,     in  other  words, 
even  though  our  written  suggestions  may  seem  formidable, 
our  expectations  do  adjust  to  what  is  possible. 
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Local   resources  will   suggest  the  means  and  ends  of  your 
display  products.      Obviously,    if  several   cameras  are  available 
and  your   talent  enables  you  to  manipulate  these  effectively, 
your  work  may  be  picture-oriented.      Each  person   sees  as  his 
own  mind's   eye  allows.      However,    some  displays  require  very 
little   technical   equipment  and,    as  you   look  over  your 
instructional   program,    you'll   be  able   to  draw  out  bits  and 
pieces   that  will    fit  together.      A  coordinated  assembly  of 
student  products   is  not  a  difficult  task-      (Of  course,    it  is 
helpful   if   the   teacher  could   have   the   sketch  of  a  display  in 
her   initial   plan.     Ah  1      How  to  get  that  sketch   in  the  mind's 
eye    that's  the  secret,    isn't  it?) 

Open  houses   for  parents ^   exhibits   for  grade  level 
meetings,   and  other  occasions  when  the  work  of  the  teacher 
is  called   for,    can  all   be  made  more  vivid  with  materials 
that   elicit  multi-sensory  responses.      For   example,  children's 
work   that   is   important   to  ABLE  Model   Program  and   is  also 
appealing   to   lay  individuals  includes: 


stories  and  pictures  about  visits  with  talents 

or   about  field  trips 
letters   to  parents  by  students 
experience  charts 
spelling  papers 
taped  interviews 
compo s i  tions 
folders 


Projects   that   involve  group  cooperation  and  a  sharing 
of   thinking  would  include: 


picture -story   "TV"  presentation  or  chart 

reporting  or   explanations  of  work 

exhibits 

d  iorama  s 

mobiles 

plays 


Other  materials   that  will   help   illustrate  the  work  of 
the  teacher  are: 


comments  of  parents  and  community  members  on 

academic  performance 
letters  written  by  visiting  talent  and  parents 
letters  to  parents  by  teachers 
coll  ages  and  montages 
lesson  plans 
flow  charts 
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CLASSROOM  ACTIVITIES 
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The  World  of  Work  has   enough   solid  substance   to  ^ 
allow  a  teacher  to  explore  almost  any  occupation  at 
any  grade  level.     We've  picked  out  a  few  specific 
activities  and  presented  them  within  three  groupings: 
primary ,    intermediate ,    and  upper   levels • 

More  activities   are  ava ilable ,   many  perhaps 
better   suited  to  your  local  needs,   but  since  we're 
merely  trying   to  give  your   imagination  a  placie 
to  begin,    the  ones  we  chose  have  very  visible  objectives 
and  outcomes.     As  you  think   through  the  activities, 
you'll  probably  come  up  with  many  more  elements  to 
design  an  effective   instructional  program  for  your 
children , 

Most  materials  for  teachers   include  separate 
lists  of  objectives  and  outcomes.     We  feel  that  our 
Buggeated  activities  have  these  built-in*  However, 
should  you  desire  to   look  at  objectives  and  outcomes 
separately,    you  may  wish  to  write  out  what  you  perceive 
within  those  we  present.     Perhaps  your  development  of 
these  or  other  activities  will  be  enhanced  by  close 
attention  to  objectives  and  outcomes.     Perhaps  not. 

Naturally,    we   feel  ABLE    ideas  presented  earlier, 
especially  the  teaching  of   interviewing,   are  appropriate 
for  all   children  in  the  elementary  school.      In  the 
activities  that  follow  we  aaaume  that  the  uae  of 
interviewing  akilla  ia  an  integral  part  of  the  pvooeaa, 

A  developmental  program,    founded  upon  basic 
understandings  of  how  children  learn,    requires  early 
instruction,   much  praise  and  practice,   and  continued 
attention  to  the  progress  and  achievement  of  each 
individual  learner. 

We  must  remember  the  planning  process  matters  only 
in   terms  of  what  the  child   finally  experiences. 


PRIMARY    LEVEL  ACTIVITIES 


S  tudents   can : 


1.  describe   their  parents*    jobs  and   tell  where  they 
work,      (Teacher-made  experience  charts  with 
questions   such  as:      "What  does   your  father,  mother, 
do?     Where  does  he  work?     How  does  he  get  there? 
Does  he  work  by  himself?     What  does  he  do   in  his 

j ob? "       help  develop   language  skills.) 

2.  put  together  a  bulletin  board  or  collage  from 
pictures  of  their  parents'    occupations.      (If  no 
pictures  are  available,   have  students  draw  what 
they  believe  goes  on.) 

3 .  ro lepl ay  occupations   in   the  c lass  room .      (Use  hats 
and  costumes   as   small  props  and   act  out  various 

j  obs . ) 

4.  discuss   their   jobs   in  the  home.      (What  role  does 
the   job  play   in   the   family?     What  jobs  would  the 
child   like  to  do?     What  do   they  perceive  as  "work" 
asopposedto"play"?) 

5.  tour  school  and  discuss   jobs  performed  by  school 
personnel . 

6 .  make   a  mural   about  the   communi ty .      Include  such 
places   as   the   supermarket,    laundry,    post  office, 
etc.      (Children  can  cut  out  pictures  from  magazines 
or  use  actual  photos  of  people   they  know. ) 

7.  make  a  diorama  of  parts  of   the   city  or  town  that 
hold   interest  for  them.     Discuss  what  people  do 
there.      (Arrange   coffee  hours  for  parents   to  see 
and  hear  what  their   children  are  learning.) 

8.  seek  out  easily  accessible   "workers"   to  share  their 
talent  and   experiences.      (Select  some   adults  that 
children  may  not  usually  see.     Try   to  have  them 
realize   the  variety  of  occupational  roles . ) 

9.  discuss  **What  I  Would  Like  To  Be "  and  review 
reasons.      (Introduce   the  idea  that  they  will  have 
to  plan   their  studies   for  a  career.) 

10.     cut  out  pictures  of  people  at  work  from  magazines 
and  newspapers.      They  may  then  act  out  favorite 
occupations.      (Pantomine  and  puppetry  are  favorites 
of  young  children.      This  might  be  a  good  activity 
to  weave   in  the  idea  tha t  people  may  have  to 
change   their  occupations  during  their  work  life.) 


11.  visit  several  places  where  people  work  by  taking 
walking  tours   in  the  school  neighborhood.  (Frequent 
visits  will  build   familiarity  with  adults   and  call 
attention  to  features  of  the  work   they  do.  You 

can  ask,    "How  did  they  get  where  they  are?"  to 
stimulate  thinking  itibout  the  children's  futures.) 

12.  identify  and  discuss   jobs  men  do,    jobs  women  do, 
and  why  certain   jobs  appear  suited  more  to  a 

.  particular  sex.      (See  what  you  can  do  with  equal 
employment  based  on  sex.) 

13.  write  about  any  or  all  of  the  above  activities  in 
picture  stories^  booklets,  class  newspapers,  etc. 
(Share  these  with  other  classes  and  parents.) 


INTERMEDIATE   LEVEL  ACTIVITIES 


Learning  is  cumulative.     Rarely  do  we  have  to  start 
our  instruction  from  a  foundation  of  complete  ignorance. 
If  teachers  know  of  ^ind  can  build  from  primary  activities, 
their  programs  will  probably  tea  more  effective.     Every  one 
of  the  activities  presented  earlier  can  be  deepened  and 
enlarged  at  the  intermediate  level .     Reinforcement  can 
allow  the  child  to  relive  and  reflect  upon  his  experience 
and  values. 

Mere  repetition  may  be  boring  and  turn  children  off. 
However,   attitudes  may  have  changed  because  of  increasing 
maturity.     Parents  may  have  changed  their  jobs.  Teachers 
may  have  accepted  new  ideas  for  their  instructional  goals. 
With  this  in  mind,    the  following  activities  may  awaken 
interest  and  move  away  from  routinized  procedures. 

Students  can: 

1.  make  up  questions  for  a  quiz  show  on 
occupations .      (A  list  of  words  identifies 
a  job.     What  is   the  job?) 

2.  analyze  newspaper  ads  for  discussion  of  jobs 
available  for  men  and  women .  (Discuss 
"tradition'*   and  new  social  trends  • ) 

3.  plan  a  hobby  show  and  follow  it  with  a 
discussion  of  related  occupations*  (The 
presence  of  adults  would  bring  out  the  show's 
credibility.) 

4.  read  through  the  Yellow  Pages  to  seek  out  the 
many  different  types  of  jobs  available  in  the 
community.      (Interviftw  a  personnel  director.) 

5.  write  "What  I  Want  To  Be  When  I  Grow  Up". 
(Discuss  the  features  of  occupations  that 
appeal  to  children.) 

6.  fill  out  an  appropriate  Interest  Inventory . 
(Discuss  the  features  of  occupations  that 
appeal   to  children  . ) 

7.  play  "What's  My  Line"   game  with   "real"  adults 
or  make  believe  roles.      (Discuss   the  values 
expressed  by   the  children  after  the  $ame . ) 
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express  in  writing   their  own  assessment  of 
their  abilities   and   their  hopes   for  potential 
success  as  an  adult  worker.      (Include  in 
student's   cumulative  folder.  " 
item  stereotypes   the  child.) 

use  Career  Kits   to  research  jobs  of  interest. 
Interview  appropriate  community   talent  to 
further  investigations.      (Introduce  career 
planning  of  school  studies   to  be  chosen  in 
higher  grades.) 

write  open-ended   compositions  about  what  they 
like  to  do  for  work  and  play.      (Discuss  what 
influences  acted   upon  individuals   and  why. 
Build  verbalizations  of   the  concepts  "work" 
and  "play".) 

irtake  a  bulletin  board   showing  all   the  people  who 
work  in  a  dentist's  office  -  dentist,  dental 
hygienist,   dental   assistant,  dental  laboratory 
technician,   etc.      (Discuss  workers  interacting 
to  accomplish  specific  tasks.) 

make  a  bulletin  board  display  showing  all  the 
different  places  where  cooks  might  work:  schools,^ 
restaurants,    factories,  motels,  hotels, 
dormitories,    etc.      (Discuss  mobility  of  certain 
occupations.) 

flxhibit  various  kinds  of  hardware  (doorstops, 
hinges,  doorknobs,   drawer  pulls)    that  carpenters 
have  to  install.      (Discuss  versatility  of  work 
within  an  occupation.) 
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UPPER   LEVEL  ACTIVITIES 


By   the   time  a  child   is   twelve  he   should  be  able  to 
know  how  to   find  out  information   about  the  world  in  which 
he  lives.      Concern  for  the  World  of  Work   is  natural  and 
if   the   school  has  been  providing  direct  experiences  with 
community   talent  and  resources,    the   child  should  have  a 
background  of   knowledge   about  many  occupations . 

His   skills  of   inquiry  will  depend,    in  part,   upon  his 
motivation  ,   but  then  the  converse   is   true,    too.  His 
eagerness   to   learn  more  will  be  greatly  influenced  by  his 
mastery   of   inquiry  skills. 

At  this   level  of  schooling,    recording,  analyzing, 
synthesizing,    and  evaluating  can   be  emphasized.  Also, 
increased  use  of  tape  recorders,    cameras,    and  slide 
projectors   can  aid   in  the  processing  of  pertinent  information 
and  the  presentation  of  reports. 

Relating   school  studies   to   life-centered  activities  in 
the  community   is   an   important  goal   for   children  this  age. 
High  school   students  who  have   to  be   convinced   that  school 
studies   are  relevant  to  their   lives  make  reluctant  scholars. 
The  groundwork  has   to  be  prepared  at   the  elementary  levels. 

Concern   for  relevance  should   start  as   soon  as   the  first 
lesson  of   formal  schooling  begins.      Every   teacher  has  to 
be  alert   to  what  can  be  gained   -  and  what  can  be  lost. 

It  may   seem  obvious   to  say   that  children  can  do  more 
at  this   age,    but  active,   doing   children  need  competent 
leadership  as   life  in   the  classroom  becomes  more  complex 
and  closer   to  adult  roles.      As    interest  and  effort  become 
stronger,    so  must  the  teacher's  planning  and   talent  as  a 
peraon-per former , 

students  can; 

1.  discuss   the  concept  of  retraining  and   its  implications 
for   new  programs   in  the  public   school.      (Who   is  to 
finance   them?     Interview  the   school  business  manager.) 

2.  discuss  psychological  needs  with   attention   to  why 
people  work.      (Comparison  with  authentic  interviews 
wo u Id  be  valuable.) 

3.  share   in-school  and  ou t-o f -s chool  work  experiences, 
(class  newspapers  or  radio   shows  could  be  the  vehicle 
for   large  group  sharing.) 

4.  plan,    implement,    and  analyze  money-making  activities. 
(Descriptive  records  would  help   the  children  see  how 
they're  learning  as  well  as  what . ) 
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5.  interview  someone  whose   job  they  admire.  (Discussion 
about   '^signif ioant  people"  can  lead  to  great  expressions 
of  personal  value  systems.     Precede  this  activity  with 
an  interview.     Follow  with  oral  or  written  reports 

and  class  discussion.) 

6.  prepare  a  slide  program  on   community  resources.  Show 
to  the  PTA  or  local  service  clubs.      (Analyze  the 
school's  public  relations  program.      What  should  the 
schools  present  to  the  public?) 

7.  write  articles  for   the  class  or  school  newspaper. 
(Expect  children  to  deal  with  relevant  problems  as 
well   as  historical   issues.     Develop  themes  which  help 
academic-minded  parents   see   the  scholarly  efforts  of 
their  youngsters.) 

8.  organize   a  World  of  Work  Fair  for  the  entire  school. 
Invite  another  class  from  a  culturally  different 
environment  to   share  the  day.      (Set  up  a   lay  advisory 
committee  to  help  the  projects      Invite  the  local 
chamber  of  Commerce.) 

9.  read  a  selection  from  literature   that  describes  the 
work  a  person  does  and   his   feelings  about  it.  (Contrast 
the  author's  perceptions   and   attitudes  with  those  of  the 
children.     Make  a  chart  comparing   labor  and  materials 

of  different  cultures.      Compare  past  to  modern  day  methods.) 

10.  read  and  review  job  applications.      (What  features  are 
noted?     Interview  a  personnel  director  of  a  local  business 
or   industry  to  find  out  about  employment  needs   and  trends.) 

11.  seek  out  printed   interviews    (or   listen  to  interviews  on 
TV)    and   critically  evaluate   the  interviewing  skills 
utilized.      (Prepare  a   team  of   "experts"   to  teach 
interviewing  skills  to  primary  children.) 

12.  make  a  survey  of  interesting   jobs   in   the  community  and 
start  a  resource  file  of  available  speakers  for  future 
classes.      (Involve  the  Learning  Center  Director  and  local 
service  clubs.) 

13.  participate   in  mixed  panels  of   children  and  adults  to 
examine  cultural  values  and  the  World  of  Work.      (Set  up 
these   "shows"   l:or  the  school  assemblies.) 

14.  construct  a  model  community  illustrating  interdependence 
of  work  roles.      (The  Learning    (Resource)    Center  could  be 
transformed   into  the  model.     The   "city  planners"  could 
explain  their  thoughts  through  school-wide  media.) 
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PFELIMINAFr  FINDINGS  FROM  OVR  RESEARCH  INDICATE  FIVE  COMMON 
ELEMElfTS  WEAVING  THROUGH  THE  CONTENT  OF  OCCUPATIONS 


A.  Occupations  have  a  history.      The  past,  present,  and 
future  of   the   "job"   and   its   "setting"  can  be 
interesting  as  well  as   informative.     This  historical 
view  helps  children  understand   the  story  of  mankind. 
The  way  in  which  we  have  worked   is,    in  large  part, 
the  way  human  beings   have  lived.      Local,  visible 
people  can  serve  as  jumping  oft  places  for  studies 
of  human  life  throughout  recorded  history. 

B.  People  and  resources   are  usually  located  at  fixed 
points .     The  natural   environment  within  which  they 
are   found   can  be  described   and   is  worthy  of  being 
communicated,    too.     When  we  consider  the  sources  and 
destinations  of  talent  and   resources,   aren't  we 
studying  geography  ?     Concepts  and   skills  in  this 
area  can  be  blended   into  plans  by  inquiring  where 
people  and  products  come   from  and  go. 

C .  Occupations  involve  oommuni cation  within  the  "work 
station  area"   and   from  that  specific  area  to    (or  with) 
others  who  may  be  clients  or  customers.     Language  may 
b«  ordinary  English,    but  often   special   images  and 
othdr  vehicles  of  expression  are  used.     Terminology  is 
an  important  aspect  of  bbis  element.      (Let's  not  draw 
it  out  in  sterile  batches  and  make  a  list  of  technical 
words  the  one  standardized  method  of  evaluating 
learning  activities.) 

D.  Tools  and  procedures   to   increase  the  energy  available 
to  do  work  are   exciting  content  areas  for  children 
because  they  themselves  are  bursting  upon  the  world 
with  developing  powers  of  their  own.     Studies  of 
technology  have  great  learning  power  potential . 
Children  love   to  be   involved  with  the  many  ways  energy 
can  be  put  to  work.      If  "hands-on"   experiences  aren't 
possible,    then  roleplaying  situations  can  be  planned. 

E.  Human  relationships  have  traditionally  been  the  fourth 
*'R."     Since  the  study  of  occupations   focuses  attention 
upon   life-centered   activities,   adult  roles   take  on  more 
mean ing  becavse  the  consequences  of  authentic  actions 
can  be   seen  to  have  meaning.      People  are  the  heart. 
People  are  the  process.      People  are  the  content.  The 
study  of  occupations   is  the   study  of  people . 

F.  A  new  content  area  might  be  called  The  Future*     Studies  of 
what  people  will  be  doing,   what  they  might  be  doing,  and 
what  they  might  prefer   to  be  doing  are  natural   to  the 
mobitity  of  a  people-oriented  generative  idea.  Alvin 
Toffler's  masterful  Fixture  Shook  provides  us  with  an 
excellent  rationale  for  incorporating  studies  of 

The  Future  into  our  plans. 
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LANGUAGE  ARTS  AND  CAREER  EDUCATION 


,    ,    ,    PRIMARY    .    .  . 


SKILL 

Identifies  letters  of 
the  alphabet 

Forms   letters  legibly 


PERS ON -IN-THE- OCCUPATION 
File  Clerk 

Sales  Clerk 


Pronounces  words  correctly  Telephone  Operator 


Uses  acceptable  spacing  and 
al ignment 

Places  events   in  sequence 


Selects  appropriate  words 
when  writing 

Organizes  and  expresses 
thoughts  clearly 

Spells  correctly 


Follows  oral  directions 


Makes  inferences  from 
read  ing 


Speaks  with  poise  and 
CO  nf  idence 

Summarizes  and  organizes 
in  outline  form 

Transmits  intended  meaning 
through  oral  communication 

Analyzes  content 

Punctuates  correctly 


Person  who  does 
Newspaper  lay-outs 

Sportscaster,  Reporter 

.    .     .    INTERMEDIATE    .     .  . 

Secretary 

Factory  Foreman 

Proofreader ,  Signmaker 

Gas  Station  Attendant 

Newspaper  Ed i tor 

.    -    -    UPPER   .    .  . 
Restaurant  Hostess 

Minister 

Lawyer 

Advertising  Manager 
TV  News  Writer 


Clarifies  complex  material  Seamstress,  Tailor 


LIFE-CENTERED  ACTIVITY 

Alphabetizes  names  of  students  in 
class 

Set  up  store  and  write  receipts  for 
arti  cles 

Roleplay  phone  company  operations 

Practice  forming   letters  and  words 
on  advertising  pages  of  newspaper 

Retell    stories  using  proper  sequence 


Write  letters   to  outside  talent 

Write  a  report  of  tasks  completed 

Proofread  an  article  for  the  class 
newspaper 

Follow  oral  directions  to  clean  out 
cabinet 

Group  discussion  on  a  contemporary 
social  issue 


Plan  a  social  event  for  parents  and 
interest ed   commun i ty  peop le 

Report  interviews  with  adult  talent 


Arrange  a  mock  political  debate 


Write  ads 

Write  a  news  article  to  be  read  out 
loud 

Follow  simple  written  directions  to 
make  a  wa 11  hanging 
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.    .    .    PRIMARY    .    .  . 


SKILL 


PERSON- IN-THE-OCCOPAT ION        LIFE-CENTERED  ACTIVITY 


Follows  simple  map  directions 

Discusses  time  sequence  In 
terms  of  people's  lives 

Uses  communication  to  foster 
social  Interaction 

Recognizes  Important  national, 
historical  personalities 

Discusses  Importance  of  the 
community  water  supply 


Compares  agrarian  development 
In  different  countries 


Explains  the  development  of 
Items   In  their  historical 
sequence 

Demonstrate  how  land   Is  used 
In  relationship  to  topography 

Investigates  Institutions  in 
local  community 


Locates  building  on  a  city 
map 


policeman 

Relatives  and  Friends 
Postman 

Historian,  Librarian 
Water  Commissioner 

.    .    .  INTERMEDIATE 

Salesman  for  farm 
supplies 

Car  Dealer 

Real  Estate  Salesman 


Board  Member, 
Superintendent , 
Representative  of 
Teacher's  Organization 

City  Planning 
Commissioner 


Make  a  map  of  neighborhood 

Describe  how  grandparents  dressed 
as  a  child 

Organize  a  classroom  postal  system 


Pantomlne  or  roleplay  their 
favorite  historical  figure 

Make  a  collage  showing  the  uses  of 
water  and  explain  It  to  other  classes 


Make  a  collage  showing  various  tools, 
methods,   and  products  of  different 
countries 

Arrange  pictures  and  models  of 
automobiles  In  a  historical  time 
sequ  ence 

Make  models  showing  different  land 
types:    (mountains,   plains,   swamp o) 

Interview  school  administrator, 
board  member  and  teacher,   and  make 
chart  showing  Interrelationship  of 
roles 

Make  a  model  town 


Explains  legend  on  a  map 

Discusses  development  of 
looal   Industry  In  relation 
to  natural  and  human 
resources  of  area 


.    .    .  UPPER 

Highway  Engineer 

Local  businessmen , 
Farmers,  etc. 


Chart  cross-country  trips 

Exhibit  products  grown  or  developed 
by  local  Industry 


Discusses  contributions  of 
significant  people  during  a 
certain  period  of  history 

Compares  values  of  different 
cultures  in  relationship  to 
births  and  burials 

Discusses  basio  economics 
of  a  business 


Historian,  Librarian 


Various  speakers 
representing  various 
cultures 

Member  of  the  Chamber 
of  Commerce 


Create  a  play  In  which  historical 
figures  are  the  main  characters 


Make  a  display  denoting  the  different 
customs  from  the  cultures  studied 


Set  up  a   ''mock"  company 
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SCIENCE  AiW  CAREER  EDUCATION 


.    PRIMARY    .    .  . 


SKILL 

Identifies  kinds  of  plants 

identifies  kinds  of  animals 
Describes   5  basic  senses 


Discusses  sun  as  a  source 
of  heat  and  light 

Discusses  growth  in  regard 
to  living  things 


PERSON- I  N->THE-OCCUPAT  ION 
Florist 

Veterinarian 

B&ker,  Perfume  Saleslady 
Farmer 

Pediatrician,  Parent, 


LIFE-CENTERED  ACTIVITY 

Collect,    identify,   and  display 
various  types  of  plants 

Organize  a  program  for  a  Pet  Day 

Buy  ingredients  and  bake  for  a 
soc  ial  event 

Plant  seeds  in  darkness,  shade,  and 
direct  sunlight.     Observe  growth 

D ispl ay  photographs  of  children 
with  stories  about  special  evants 
at  particular   times   in  their 
development 


Classifies  animals  into 
groups 


.  .  •  INTERMEDIATE  .  , 
Zoo  or  Museum  Worker 


Classifies   plants   into  groups       Gardener,  Agronomist 


Demonstrates  how  chemical 
changes  produce  new  materials 


Discusses  basic  water  cycle, 
rain,   evaporation  and  clouds 

Plans  an  electric  cj.rcuit 


Artiot,  Chemical 
Engii.\eer,  Fire 
Extinguisher  Salesman 

Weather  Reporter  on 
radio  or  TV 

Electrician 


UPPER  • 


Organize  a  make'-bel ieve  zoo 


Convert  school  grounds  into  a 
botanical  garden 

Make  plaster  of  paris  sculpture  or 
fire  extinguishers.  Display 
products  and  report  about  process 

Set  up  model  weather  station 


Experiment  with  batteries,  balls, 
bulbs,    buzzers,   and  beepers 


Demonstrates  an  understanding 
of  metamorphosis 

Plans  testing  of  concepts  by 
identifying  hypothesis  and 
variables 

Demonstrates  an  understanding 
of  the  rotation  of   the  earth 


Demonstrates  understanding 
of  gravity 

Demonstrates  understanding 
of  vibrations  and  sounds 

Demonstrates  understanding 
of  chemical  change 


Pest  Control  Specialist, 
Butterfly  Collector 

Race  Track  Mechanic, 
Highway  Safety 
Engineer 

Communications 

Specialist, 

Meteorologist 

Pilot 


Di sc- Jockey ,  Mus ic ian 


Pharmac  i  st 


Gather  cocoons  (or  tadpoles)  and 
record  d evelopmen tal   s tages 

Conduct  experiments  using 
hypo the  s  es 


Set  up  a  model   solar  system 


Build  miniature  rockets 


Tape  record  musical  compositions 


Make  root  beer 
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MATHEMATICS  AND  CAREER  EDUCATIOH 


39 


.    .    .    PRIMARY    .    .  . 


SKILL  AREA 

Solves  simple  number 
sentences  (l'f'l»2) 

Counts   from  1-100 

Measures  (Quantities 


Recognizejj  and  cuts  out 
shapes 

Tells  time  -  figures  hours, 
minuteStr  etc. 


Utilize  addition, 
subtraction,  multiplication, 
and  division  concepts 

Makes  change 

Discusses  understanding 
of  fractions 

Reads  and  writes 
temperatures.  Centigrade 
and  Fahrenheit 

Constructs  and  reads  graphs 


Solves  word  problems 


Finds  perimeters  and  areas 


Finds  diameter,  radius,  and 
circumference  of  circles 

Finds  volume 


Finds  percents 

Knows  time  zones,  daylight 
time,  AM  6  PM 


PFRSON'IN-THE-OCCUPATION  LIFE-CENTERED  ACTIVITY 
Housewife  use  recipes 


Stock  Boy 
Clerk 

School  Crossing  Guard, 
Bus  Driver 

Timekeeper 

.     .    .    INTERMEDIATE    .  . 
Banker 

Grocery  Store  Clerk 
Chef 

Nurse's  Aide 


Sales  Manager  of  car 
dealership 

.    .    r    UPPER    ,    .  . 

Carpet  Layer, 
Furniture  Salesman 

Architect,  Draftsman 


Tire  Salesman 

Building  Inspector 

Bank  Loan  Officer 
Airline  Pilot 


Inventory  materials  in  room 

Display  items  sold  by  the  potind, 
ounce,  pint,   gallon,  etc. 

Make  safety  signs  by  cutting  out 
squares ,   circles,    triangles,  etc. 

Keep  time  sheet  of  classroom 
activities 


Set  up  model  bank  in  classroom 

Set  up  model  grocery  store 
Follow  recipes 


Record  temperatures  of  students. 
Read  patient  charts 


Graph  sales  of  each  class  member  for 
a  money-making  project 


Measure  furniture  in  room  for 
possible  rearrangements 

Make   scale  drawings  of  school 
building 

Measure  bicycle  and  automobile 
wheels  and  compare  costs 

Find  cubic  areas  of  rooms  in  the 
school 

Operate  a  model  bank 

Figure  time  differences  encountered 
on  vacation  trips.     Discuss  health 
implications 
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SUGGESTIONS    OF  VAI.UE   CLARIFYING   ACTIVITIES    FOR  CHILDREN 


1.  Show  pictures  of  people  doing  different  kinds  of 
wory  and  have  children  indicate  which  jobs  they  would 
like  to  do  and  which  they  would  not  like  to  do.  Have 
a  discussion  on  the  reasons  for  their  choices. 

2.  After  three  persons  have  told  the  class  about  their 
work  havt^  a  disoussion  on: 

a»  Which  person  seemed  to  enjoy  his  work  most 

b.  Which  probably  mak«s  the  most  money 

c.  Which  person  they  liked  the  most 

d .  Why  each  person  chose  his  job 

e.  How  each  spends  his  leisure  time 

f.  The  importance  of  each  one's  work  to  the 


3.  Offer  the  children  three  or  more  alternatives  of  the 
same  monetary  value  such  as  a  flower,   a  dime,   a  candy  bar. 
Have  a  discussion  on  each  one's  choice. 

4.  Have  the  children  name  three  things  they  would  enjoy 
doing  when  they  grow  up.  Ask  them  what  kind  of  job  they 
would  need  to  have  in  order  to  do  these  things. 


communi  ty 
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LIFE-CENTERED    SUMMER   ACTIVITIES   ACROSS   CULTURAL  Lih.'ES 


by  David   F.  Yeck 

Assistant  Professor  of  Education 
University  Laboratory  School 
Northern   Illinois  University 


Many  summer:   schools  are  run   for  the  remedial 
reader,    the  alow  student,   or   the  disadvantaged 
student.      if   this  assumption   is  correct,  then 
summer   school   should  present  students  with  exciting, 
highly  motivating   learning  situations. 

The   summer  program   in  many  schools   is  often 
"more  of  the  same."     Children  are  asked  to  attend, 
with  the  hope   they  will   accompl ish  what  the  regular 
year  program   failed   to  do.      If   children  have  iound 
the  regular  program   insignificant,    a  summer  program 
must  be  varied  and  individualized. 

The  fol lowing  explains  our  plan  for  teaching 
using  an  occupation  as   the  organizing  center. 
"Truck  Farming"   w;*s  originally  proposed.  Emphasis 
was  placed  on  raising   common  vegetables   from  plants 
and   the  wholesale-retail    selling  of  produce.  This 
■j^^^^  idea  was   further   expanded  by  a   teaching   team  to 

include  a   study  of   the  migrant  worker,  food 
preparation  using  the  produce,    canning  of  food, 
lifestyle  of  migrant  workers,    and   sharing  the 
beautiful   harvest  with  others. 

This    interest  —oriented  plan,    based  on  using  an 
occupation  as  an  organizing  center   for   the  curriculum, 
actual ly  served  two  groups  of  children.  Those 
enrol led  in  the  regular  y^ar  program  were  involved 
in  preliminary  activities  contributing  to  the  success 
of   the   summer   school   project.      The   summer  session 
students  carried  the   activities  through. 

During   the  month  of  May,    students  plotted  and 
tilled  a  garden  area  on  the   school   property.  They 
discussed  the  prospects  of  yield,    length  of  time 
to  maturity,    and  opportunities   to  sell  or  use  the 
production.     This  group  agreed  upon  which  plants 
to  purchase  and  borrowed   the  money   from  a  school 
bank  with  every  confidence  that  the  outcome  of  the 
summer   school   project  could  repay  this  indebtedness. 
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By  the  start  of  summer 
growing  and  in  excellent  sh 
immediately  became  involved 
and  starting  to  harvest  rad 
group  was  getting  ready  for 
children  who  were  to  spend 
Others  were  preparing  for  c 
vegetables  from  the  garden, 
to   select  a  group  on  the  ba 


school   the  garden  was 
ape.      One  group  of  children 

in  we  ed  ing ,    wa  ter  ing , 
ishes  and  onions.  Another 

the  visit  of  six  migrant 
a  week   in  our  school, 
anning   some  of  the 

Children  were  permitted 
sis  of   in ter e s t . 


The  group  of  children  working   in  the  garden  was 
out  every  morning  picking  ripe  vegetables.  They 
determined  a   fair  price   and  were  selling  to  teachers, 
parents,    and  others.      They  were  also  observing  how 
plants  blossom,    how  the   fruit   is   attached,    what  plants 
produce  their  product  underground,    and  how  water 
affects   plant  growth  and  production.      Many  scientific 
and  economic   principles   emerged  from  the  sensory 
activities. 

The  group  preparing   for   the  migrant  workers  was 
involved  in  human  relations   to  a  degree  generally  not 
expected  of  children  six  to   ten  years  of  age.  They 
explored   the  geographic   locations  of  the  homes  of 
these  children,    their  ethnic  backgrounds,    and  what 
they  could  do   to  make   these  children  comfortable. 
A  highlight  of  this   activity  was  when  a  mother  came 
to   school   to  make   tortillas   for  everyone. 

One   group  was   involved   in  selecting  vegetables  for 
canning,    how  such  preservation  of   food   is  accomplished, 
the   equipment  used,    and   the   health   ftnd   safety  standards 
necessary*      The  children  visited  a  canning  factory  as 
well  as   several   places  which  served  both  fresh  and 
canned  food.      They  made  pickles   and  relishes,  using 
cucumbers,   onions  and  tomatoes. 

During   the   last  week  of  the  summer   session,  with 
the  garden  still   producing  and   the  profits  assured 
to  repay  the  loan,    all  groups  combined  to   plan  a 
luncheon   for  parents.     The  buffet  menu  featured  large 
trays  of   fresh  tomatoes,    onions,   cucumbers,   dishes  of 
relishes,    and  was   supplemented  with  cold   cuts  and 
cheese  purchased   from  the  profits. 

Children  were  using  math,    science,  reading, 
communication  skills,   and   social   studies  concepts 
in  a  relevant  and  useful  way.      They  were  also  gaining 
in  the  affective  areas.      They  demonstrated  self- 
confidence,    s elf -direc tion ,    and  cooperative  and 
independent  learning. 
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HOW   I   FEEL  ABOUT  THE   WORLD   OF  WORK 


DIRECTIONS:     Read  each  question  carefully,    then  circle  yes  or 
no:      (You  will  not  be  graded  on  this  ~  there  are 
no   "right"  or  ''wrong"  ansvers         just  answer 
according  to  how  you  feel . ) 


Yes 

Nc 

1  . 

I   1  ike   studying  about  the  Wor Id  of  work . 

Yes 

No 

2. 

I   like   to  interview  people  about  their  work. 

Yes 

No 

3  . 

Every  one's  job  is  important. 

'«s       No       4.     When  we  go  on  a  field  trip,    I   try  to  watch 
people  at  work. 

Yes       No       5.      I  would  rather   study  as   I  did   last  year*  instead 
of   studying  about  the  world  of  Work. 

Yes       No       6.     My  subjects  in  school   seem   to   "fit  in"  with  my 
studies  about   the  World  of  Work- 


Yes       No       7  .      I   am  thinking  more  and  more  about  the  work  I 
want  to  do  when  I  grow  up . 


Yes 

Nc 

8  . 

1  know  more  things  about  peopltjs'    jobs  now 
than  I  did  when  school  started. 

Yes 

No 

9  . 

I  want  to  be  prepared   to  get  a  good  job. 

Yes 

No 

10. 

I  feel   important  when  X   interview  people. 

Yes 

No 

11  . 

People  who  come  to  school  for  us   to  interview 
seem  to  like  talking  to  us. 

Yes 

NO 

12  . 

People  should  be  happy  with  their  jobs. 

Yes 

No 

13  . 

Earning  a  good  amount  of  money  is  important 
when  you  are  choosing  a   job . 

Yes 

NvO 

14  . 

I  would  rather  make  a  lot  of  money  on  a  job 
than  be  happy  on  a   job . 

Yes 

No 

15  . 

I  would  rather  be  happy  with  a   job  than  make 
a   lot  of  money  on  a   job . 

Yes 

No 

16  . 

It  is  all  right  to  change   jobs   if  you  want 

a  different  job. 

Yes       No     17.     In  school>   we  learn  many  things  which  we  will 
use  later  on  in  a  job. 
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Yes       No     18.     People  must  learn  to  get  along  with  each 

other  and  work  well   together   in  order  to  be 
good  workers  on  the  job. 

Yes       No     19.      I  sometimes  tell  my  parents  about  the  World 
of  Work  program. 

Yes       No     20.      I  want  to  study  the  World  of  Work  next  year. 

Yes       No     21.     There  are  many  good  jobs  which  you  can  have 
without  needing  a  college  education. 

Yes       No     22.     A  job   in  which  your  hands  or  clothes  get 

soiled  is  as  important  as  a  job  in  which  you 
stay  clean. 


Other  questions  which  seek  to  gather   feelings  and  thoughts 

from  the  affect ive  doma in  might  be : 

1.     When   I   talked  to  my  parents  about  our  World  of  Work 
activities  they  


2.     When  I   talked  to  my   friends  about  our  World  of  work 
activities  they  


3.      In  my  opinion  the  difference  between  work  and  Play 
is 


4.     Things  that  make  me  feel   important  are 


5.     Things  that  are  important  C:o  my  teacher  are 


SOME    THINGS    I    HAVE    LEARNED    ABOT'T    THE    WTRLD    OF  WORK 


DIRECTIONS:      Answer  each  question   the  best  you  can    (you  will 
not  be  araded  on  this). 

1.  Name  one   thincr  you   like  best  about  studying  the  World  of  Work. 

2.  Name  one   thing  you  do  not  like  about  studying   the   world  of  work 

3.  Name   5  of  the  best  interviewincr  questions  you  ask  people: 
1  .  

2 .  

3  

4  .  

5  .  

4.  Name   3   interesting  or  unusual   things  you  have  learned 
about  any   jobs   you  have  studied? 

1  .  

2,__   

3  .  

5.  Do  you   have   any   ideas  about  wha t  you  want  to  do  vhen  you 

grow  up ?  If  you  do,    tell  why  you  would  choose 

the   job  you  think  you  want.     


6.      If   there  are  some   jobs  you  would   like  to  learn  about  which 
we  have  not  s tud i ed ,    name   them : 


7.      which   school  subject  seems   to   "fit  in"   bost  with  studying 
about  the  World  of  work? 
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which  of  your   school   subjects  do  you   like  best?  

.  Have  you  used  this   subject   in  learninQ 

about  the  World  of  Work?  

If   so,    how  did   it   "fit  in"? 


Which  subject  do  you   like  least?^  

If  you  could  interview  any  one   in  the  world,   who  would 

you  choose,    if  you  knew  that  they  would  come   to  talk  to  us? 


Are  you  learning  from  other  students  in  the  class  by  sharing 
your  ideas  and  class work? 


My  teacher  can  help  me  more  by  doing 


In  the   space  below,    name  as  many  units  as   you  can  which  we 
have  studied,    the  person  interviewed,    and   some  words  you 
studitsd   in   the  unit: 


Name  of  ths  Unit 


Peogle  We  Interviewed 


New  Words 


how  70  GB1  THE  MOST  rP.OM  A  LFAFlilNG 
EXPE.^IENCS  OUTSIDE  OF  THE  CLASS]: COM  .    .  . 


WHY   SHOULD   YOU   GO   ON   A   FIELD  TKIP? 

To  be  worth  the  rime  you  spend »    a  field  trip  must 
meet  ^  specific   need  of  the  group.      It  can  stimulate  an 
activity,   help  in  the  search  for  more   information ,  or 
pull  together  diverse  activities  of  a  class   into  a 
unifying  whol e . 

Field  trips  can  help  your  group : 

1.  add   to  and   clarify  information  by  seeing 
and   feeling  things  you  read  and   tAlk  about, 

2 .  learn  to  interview  workers  and  obs erve  how 
people  work  together • 

3.  ^ee  how   adults  carry  out  there  respons  ii^^  iiities . 

4.  Correlate  skills  and  other  curricular  areas 
with  experience  in  meaningful  situations. 

5.  give  children  an  opportunity  to  work  together 
outcide  the  c lass  room ,   to  meet  friends  in 

a  different  atmosfjhere ,    to  practice  skills 
in  human  relations  in  real  settings, 

WHAT   KINDS   OF   FIELD   TRIPS    BEST    SUIT    YOUR  NEEDS? 

A  field   trip  may  be: 

1.  within   the   school   itself   to  get   acquainted  with 
the  building,    the  grounds  and  the  personnel. 

2.  in   the   school  neighborhood  to  sharpen  observation 
of  the  child's   immediate  environment • 

3.  to  another  school  to  wxchange  experiences  or  to 
introduce  a  group  to  another   school  situation. 

4.  outside  of  his  immediate  school  neighborhood  to 
explore  an  area  of  interest  in  a  mora  distant 
part  of  the  city  or  its  surrounding  area. 

Field  trips  might  be  suggested  to  small  groups  or 
individuals  for  exploration  on  their  own  time.     This  may  be 
the  kind  of  suggestion  which  leads  children  and   their  families 
to  explore  an  area  of  Interest  related   to  a   topic  of  discussion 
in  the  classroom.     A  new  interest  may  develop  into  a  new  topic 
of  study  for   the  class. 


49 


HOW  TO   PREPARE    FOR  A  FIELD  TRIP? 

The   following  are  suggestions  of   things   to  do  to  get 
ready.     Each  group  will  need  to  work  out  its  own  procedures 
depending  upon  the  needs  and  interest  of  the  group.  However, 
there  are  some  ^reas  of  definite  responsibility. 

The  teacher  should  be  responsible  for: 

1.  guiding  the  choice  of  field   trip  and  selecting 
the  time  at  which  the  children  will  profit 
most  by  the  experiences  offered  by  the  trip. 

2.  investigating  the  situation,    if  possible  l^kziig 
the    ttip   in  advance,   to  become   familiar  with  the 
place  to  be  visited,   and  things  to  be  seen  on 
the  way  to  and  from  the  placa  to  be  visited, 

3.  obtaining  permission  for  the  trip  from 

y 

(a)      the  principal  before  discussing  it 

with  the  group, 
<b)      the  person  in  charge  of  the  place  to  be  visited, 
(c)      the  parents  of  the  children. 

Much  of   th«   field  trip  experience  can  be  cooperatively 
planned  together,     A  teacher  and  class  can: 

1,  list  the  things  they  expect  to  see  and  the 
questions  they  would  like  to  have  answered. 
Children  may  decide  who  will  be  responsible 
for  getting  answers  to  their  questions, 

2,  gather   information  before  the  trip  using 
books  and  audio-visual  fiiaterials. 

3,  discuss  every  detail  of  the  trip 

(a)  Time         date,  hour  of  departure,   time  to 
be  spent  on  the  trip, 

(b)  Transportation         how  the  group  will 
travel  and  the  safety  rules  to  be  observed, 

(c)  Group  needs  —  social  responsibilities  of 
each  individual  as  a  member  of  the  group, 
the  organization  of   the  group  enroute  and 
while  on  the  trip,  the  possible  need  for 
members  of  the  School  patrol, 

id)      Personal  needs         type  of  clothing  needed, 
need  for  lunch,   special  equipment  or  tools. 
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HOW   DO    YCU   USE    YOUR  EXPERIENCE    WnEN   YOU    RETURN   TO   THE  CLASSROOM? 

The   learning  opportunities   opened   to  the  group  as  a 
result  of  a  field  trip  are   limited  only  jDy  the  group's 
capacity  to   learn,    the  sensitivity  of  the   teacher,   an<5  the 
time   available.      The  teacher  and  the  group  ^>7alua-.  e 

the  trip  to: 

q-estic?ns  were  answered* 

2,  decide  if  the  plans   they  made  were  satisfactory. 

3,  note  progress  of   class   thinking  and  discuss 
energy  to  be   applied   to  further  work. 

The  group  will  probably  want  to  do  some  of  the 
following   in  order  to  build  effective   learning  experiences: 

1.  Gather  more   information  to  answer  new  questions 
that  arose  as  a  result  of   the  new  experience. 

(a)  review  some  of   the  materials  used  and 
search  for  new  materials . 

(b)  look  up  related   ar tides   in  books  at 
school,    at  home,   and  at  the  public  library. 

2.  Use  the  experience   to  correlate  the  classroom 
activities  V  'l.h  various   curriculum  areas  to 
make  learning  viaible » 

(a)  write  thank  you  letters,    let  ors  for 
additional  information,   stones,  poems, 
reports,  booklets* 

(b)  organize  reports   for  the  class,   for  other 
groups  in  the  school,    for  parents. 

(c)  create  songs  and  dramatic  plays. 

(d)  make  charts,   diagrams,   murals,  dioramas, 
materials  for  the  opaque  projector, 
illustrations  for  booklets- 
Most  of  all,   the  teacher  will  want  to  make  use  of  the 

children's  increased  interests*     The  quality  of  living  in 
the  classroom  can  be  improved  if  enthusiasm  for  life-centered 
activities  is  real. 


ERLC 


COMMUNICATE  TO  PAP.Z*iTS 
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:  «  :•-       P^ctr.n  tS  : 

^  ^^t  our  sch'.:::-ol   Tihis  year  are  par'!::i cip&^ir^s 

d  new  prograia  which  alms  to  better  acquaint  theaa  *rith 

the  '"working  wor  Id"   of  their  community . 

The  basic   intent  of   this  project  is  to  make  accessible 
the  on-go ing  life  activities  of  workers  functioning 
in  our  community .     With  this  accessibility,   and  using 
a  multi-sensory  approach,  we  hope  to  expand  our  students* 
view  and  under s tan<i ing  of  the  world  of  work.     We  also 
hope  to  stimulate  new  in te rests  which  will  lead  to 
relevant  and  significant  activities  in  the  classroorn. 

We  hope  to  be  able   to  visit  some  of   the  industries  and 
businesses  of  our  community  to  see  the  on-going  work 
activities  and  to  talk  with  workers.     We  will  attempt 
to  invite  workers  to  visit  our  classrooms   to  discuss 
their  occupations  and  the  inter relatedness  of  our 
community.     We  intend  to  involve  our  students  in 
interviews  and  research.     We  expect  much  learning 
content   (subject  matter)    to  emerge  from  our  ideas. 
History,   geography,    technology  and  language  are  just 
a  few  of  the  areas  we  can  cover  naturally  and 
realistically . 

We  recognise,   of  course,   that  our  beginning  focus  po  int 
must  be  ^fi   close   to  our  own   locality  as  possible.  We 
believe  we  ean  use  the  parents  of  many  of  our  students 
as  resource  persons.     would  you  be  willing  to  cone  to 
our  classrooms  to  tell  about  your  occupation?     to  tell 
about  the   training  required  or  the  special  vocabul&ry 
used  in  your  profession?     to  demonstrate  the  tools  or 
machines  used  in  your   trade?     to  tell  about  th*? 
in terrelatedness  and  interdependency  of  tho8<%  who  work 
with  you? 

If  so^  please  let  us  know  how  you  feel  we  can  work 
together  and  we  will  attempt  to  make  the  necessary 
arrangements.     Also,   if  you  desire  more  inf orm^itior;  <sbout 
our  project,  please  contact  us . 

Sincerely  yours. 


Here*6  an  appr^oach  you  rr.(zy  use  zo  develop  a  community 
resource  file*      W*^  are  ^nalosiKg  a  tupi::aZ  quesziorKai re 
forn  for  uee  with  bueiKese  resources . 


De  ar 

"Teach  where  the  action  ic. "     with  that 
guiding  maxim,    the  Education  Committee  of  the 
DeKalb  Chamber  of  Commerce  needs  your  help. 

In  cooperation  with  Community  School 
District  42P  and  the  Department  of  Elementary 
Education,   Northern  Illinois  University,  we  are 
surveying   the  businesses   and   industries  of  this 
area  to  see  how  they  can  contribute   to  ongoing 
ins  true tional  programs •     We  are  pleased  that  a 
grcup  of  students  from  KIU  are  assisting  in  this 
project  and  hope  that  their  efforts*  will  speed 
up  the  collection  of  data  and  compilation  into 
a  resource  book  for  area  teachers. 

Please  fill  owt  the  questionnaire   and  return 
it   in  the   -^iVciiosed  envelope.     Xf  further  information 
about  this  project  is  desired,   please  call. 

Very   truly  yours , 


Chairman ,   Education  Commi ttee 
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1.  What   is  the  name  of  your  business?  

A-  Address  

3.     Phone   _   

2.  vrho  should  be  contacted  to  arrange  the  trip? 

A.  Position  with  firm  

B.  Phone  _   

3.  Would  someone  be  able  to  visit  the  classroom  to  prepare  for  the 
trip  or  follow  It  up?    _    

4.  For  what  age  children  is   the  tour  appropriate?   

5.  How  many  c«in  be  accomodated  at  one  time?  

6.  How  many  school  groups  can  be  handled  per  year? 

7.  What  is  the  best  time  of  year  to  visit?   

8.  What  is  the  best  time  of  week  to  visit?   

9.  What  is  the  best  time  of  day  to  visit?   

10.  How  much  ti»i«  is  needed  for  the  visit?   

11.  What  is  the  cost  to  the  pupils?  _  To  the  school?   

12.  Are  there  facilities  for  meals?    

13.  Is  there  ample  parking  space?  

A.  Bus   

B.  C«ir  

14 .  What  can  be  sean^   heard,   tasted,   felt,  etc.   that  you  faeX  is 
unique  to  your  bunlness?   


ERIC 
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Questionnaire  Cont. 

15.     Do  you  have   special  exhibits,    films,    tapes,   etc.   that  could  be 
used   for   instructional  purposes?     If   so,   whAt  are  the  subjects  and 
how  may  they  be  secured?  


16.     Brief  description  of  the  tour 


17.  Is  guide  service  provided?   

18.  Are  there  any  special  saftey  precautions  to  be  observed  during 
the  visit?  . 


19.  In  what  other  ways  can  the  business  and  industries  of  this  area 
contribute   to  the  education  of  our  young?  ^  


ERIC 
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YOU  CAN  RECORD  PERTINENT  DATA   ON  A  FORM  LIKE  THIS: 
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Name  of  business  Address^    Phone 


Contact    (Whom)^  Position  Phone 


Resource  person  available   for  visit   to   school:        Yes    No 


Name  ^Posi  t  ion  Phone 


Maximum  number  of   students   allowed  ^Orade  Level 


Number  of  school  groups  handled  per  year 


Best   time  of  year  Best   time   of  week  Best  time  of  day 


Approximate   time  needed  to  make  the  tour 


Cost  to   the  pupil   Cost  to  the  school 


Facilities   for  meals 


Parking  facilities   Bus  Car 


Special   Instructional  Materials  Available 


Exhibits    Films  Tapes 


Printed  materia  1 s  Others 


Description  of   the  tour 


Guide   service  provided  

Special   safety  precautions   to   be  observed,    if  any 


Appropriate  follow-up  activities 


.    .    .    OR  A   sySTEMATIC  CARD  FILE  COULD  BE  KEPT  IN  A  LEAHtiING 
CENTER  OR  LIBRARY.      THESE  SUGGESTIOliS  01^  HOW  TO  ORGANIZE 
DATA  FOR  QUICK  RETRIEVAL  AND  USE  HAVE  BEEN  USED  IN  SEVERAL 
SCHOOL  DISTRICTS. 


 (front) 

Resource  Persons 

Subject  ^  ^Age/Grade  Level  

Name  &   title  of  person  to  contact  


Address    (home )  ^  Phon e^  

Address    (business)  Phone 

Best  t ime   to  contact  

How  far  ahead  

Days  available  Hr s  .  available 

Occupa  t  ion  

Educational  Background  


 ^  (back) 

Previous  experience  presenting  subject  to: 
Children  Youth  Adults 


Evaluation  by  other  teachers: 

School  Grade  Date  Comments 

1. 
2. 
3. 
4. 


FIELD  TRIP  SURVFy  MASTER  CARD 
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file  heading 

 Industry   (front) 

Name  of  agency  Date  contact  

Address    

(st)  (city) 

Telephone  

Name  of   contact  person  

Trip  suitable   for  age  group  

Number     of  per  sons  

Instructional  materials  available 


Time  -  day/year 


Time  required  tour 


Special  ins tructions_ 


Is   first-aid   service  available 


(bac)c) 


Evaluation  by  Other  Teachers 


Name  of 
Teacher 


S  chool 


Date 


Age 


Unit 


Guide 

S  ervi  ce 

Satisfactory 


Remarks 


ERIC 


HERE  IS  A  REPORT  ABOUT  THE  USE  OF  A  FEW 
COMMUNITY  RESOURCES  iiV  WHEELING. 


VOLUNTEER- AIDE  BUREAU 
School  District  #21 
Wheeling,  Illinois 


TO:     All   Staff  Members       FROM:      Sandra  Nizzi,  Coordinator 

During   the  year   several  resources   have  been  available 
for  use  by  our  teachers. 

Some   industries   in  our  area  have  been  willing  and 
able   to  be  a  resource   for  us    .    .  . 

Ekco  Products?  will  come  and  Visit  in  the  classrooms 
and  show  a  fi Im  on  their  assembly   line  processes. 

Television  Manufacturers   of  America  will   take  small 
groups   through  their  assembly   line  process   and   let  them 
see  how  television  sets   are  manufactured.     They  also  will 
an.<5wer   any  questions   in  a  discussion  group   following  the 
tour . 

National   Food   Store   in  Dunhurst  Shopping  Center  will 
take   small  groups   of   students   through   their  store,  explaining 
various  departments   and   their  functioning. 

Culligan   Soft  Water  Company  will   send  a  speaker  to 
inform  students  on   the  chemical  process   for  making   soft  water. 
Tours   of   their  plant   in  Northbrook  are  available. 

Abbott  Laboratories  will  send  speakers  with  slides 
and  movies  on   ecology  and  drug   abuse   from   the   offices  in 
Waukegan.      Speakers  with  films   regarding   careers   at  Abbott 
and  one  dealing  with  products  manufactured   at  Abbott  are 
ava  i lable . 

March  Manufacturing  Company  in  Glenview  has  speakevs 
available   on  how  pumps  work  and  methods   of  production. 

Denoyer-Gepper t  Company  has   a  speaker  who  will  come 
out  to   schools   cind   show  how  maps  are  made  and  how  to  read 
them.      They  prefer   4th  graders   and  up. 

Oscar  Mayer  Company  has  a  film  on  meat  inspection, 
processing,   grading,   buying,    identification.     Speakers,  too. 

Honeywell   Industries,    Wheeling,   will   send   speakers  to 
explain  air  conditioning,   how  a  furnace   is   installed  an i 
operated,    security  alarm  systems,  etc. 

Commonwealth  Edison  will  give  a  presentation  to 
students   on  electricity  and   its   uses,    how   it  is  utilized 
in   homes ,    etc . 

Peterson  Enterprises,    Inc.    has   information  on  manufacturing 
of  mo t ion  picture  machines   and   their  attachments. 

WBBM  radio  will   send  a  speaker  on  newswriting  and 
producing  radio   shows  or  any  phase  of   radio  requested. 


COMMUNICATE  AND  1UV01\R,  THE  PARENTS 
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SCHOOL 


GRADE 


TEACHER 


Dear  Parents, 

As  a  part  of  our  regular   instructional  program,  we 
would   like  parents  to  come  to  our  class  and  tell  the 
students  about  their  occupations.     Our  children  will 
benefit  by  contact  with  an  adult  who   is  contributing  to 
himself  and  his   society.      We  are   sure   they  will  have 
many   important  questions   to  ask. 

Please   fill  out  and   return  this   form,      Vou  will  be 
contacted  to  arrange   a  definite   time  and  date.  The 
general  objectives  of  the  program  and  suggestions  for 
the   things  we  would   like   to  know  about  will  be  available. 
We  are   interested   in  all  occupations. 


Please  return  to  the  teacher. 

Name  .  Phone 


Address 
Occupation 
Company  or  Firm 


It  would  be  most  convenient  for  me  to  be  at  your  school 
on    (days  and   times) . 


S  igna tur e 


You  may  wish  to  send  this  kind  of  letter  to  interested  talerit. 


Thank  you  very  much   for  your  willingness   to  participate 
in  our  program.     Without  youx'   cooperation  this  phase  of  our 
program   could  not  exist. 

The  object ive  of   these  sessions   is   not  to  get  students 
to  make   career   choices,    but  rather   to  help  elementary   stu dents 
realize   that  everyone  works,    thatall  useful  work  is  honorable. 
We  hope   to  acquaint  them  with   the  wide  variety  of  occupations 
that  exist    (there  are  many  things   to  be  besides  cowboys, 
firemen  ,    nurses,   and  teachers)    and  make   their  present  schooling 
more   relevant  to  their  future. 

Your   company  or  business  may   have   some  ma te rials  they 
would  furnish  for  you   to  bring  along,   perhaps   some  pamphlets. 
You  might  check  with  your  public  relations  office.  Please 
bring   your   tools  or  whatever  you  work  with.     Certainly,  if 
you  wear   a  uniform  or   special   clothing  of   any  kind  (welding 
hood?)  ,    bring  or  wear   it  if  you   can.      Here  are   the  kinds  of 
things  we  would   like   to  hear  about: 

--What  is   your   job  title  or  description? 
--Briefly  describe  what  you  do. 

--What  aptitudes  or   skills   are   important  for  your  job? 
--Do  you  have   to  deal   with   the  public?     If   so,    wou Id 

you  care   to   comment  on  this? 
--If  you  are   separated   from  people  most  of   the  time, 

working  with  things,    how  do  you  feel  about  that?  Do 

you  prefer  not   having   to   deal  with  the  public  or 

fellow  workers? 
--What  do  you  consider   the  best  points  of  your  job? 

the  worst? 

--Is  your   job  oersonally  r eward ing   and  fulfilling? 

Do  you  enjoy  going  to  work?     Do  you  recommend   it  as 

one  of   the  alternatives   students   should  consider? 
--You  may  want  to   touch  upon   the   financial   aspect.  Do 

you  consider   the  pay   to   be   adequate,   very  good, 

unsatisfactory? 
--What  is    the  outlook?     Will   this   type  of  employment 

exist  when  these  students  enter   the  world  of  work? 
--What  changes   in  equipment,    automation,  personnel, 

training  requirements   have  you  experienced   in  the 

time  you  have  been   in   this  field? 
--What  training   is  required?      (High   school?  Trade  School? 

College?     Apprenticeship?     Graduate  degrees?) 
--Is   the  field  difficult  to  enter?      (Union  membership, 

professional   school   entrance  quotas,  etc.) 
--How  does   this   type  of  career  relate   to  what  these 

students  do  now  in  school? 
--General   information  on  working  conditions,  bosses^ 

employees ,    etc . 
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EXAMPLE   OF   THANK   YOU  LETTER: 


DATE 


Dear 


Thank  you  for  participating   in  our   program  of 
career  talks.      We  find  this  activity  very  helpful 
to  our  elementary   studen.ts.     Direct  experience  with 
working   adults  adds  relevance  and  meaning   to  their 
studies . 

We  apprec i a te  the  time  and  energy  you  gave  to 
the  education  of  our  students. 

Sincerely  , 


Rather  than  using   an  impersonal 
thank  you   letter,   the  students  can 
express  their  own  thoughts  and  feelings. 
Many   language  skills   can  be   taught  from 
this  base.      Letter  writing  by  children 
can  become  an  integral  part  of  an 
instructional  program. 


HEFE  IS  A  DIFFEP.K:^?  KIIW  OF  APPROACH  TO  PROVIDE 
OCCUPATIOHAl  liJFORMATION  TO  CHILDREh\ 

The   following   occupations   appeared   in   stories   of  basic 

readers   and  were  used  as  vehicles   for  videotape  programs. 
The  tapes  were  produced  and  used   locally.     A   special  teacher 

presented  the  videotapes   in  different  classes   and  organized 
discussions   and    foil ow -up  activities. 

GRADE  hZVEh 

School  Crossing   Guard  K 

Policeman  K 

Supermarket  1 

Mail  carrier  1 

Bank  Teller  2 

Bus  Driver  2 

Meat  Cutter  3 

School  Principal  3 

Excavator  Operator  3 

Hamburger  Drive-In  4 

Pet  Store  Owner  4 

Photographer  4 

ServiceStation  5 

Radio  Station  5 

Telephone  Installer  5 

Computer  Operators  5 

Barber  & 

Secretary  & 

Librarian  ^ 

Railroad  Switching  Crew  7 

Forest  Preserve  Naturalist  7 

Jewftler  8 

Job  Printer  8 

Plumber  8 

Prom  Thornton  Area  Public   School  Association 
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.  Our  strategy  has  been  to  work  with  the  teacher's 
imagination  rather   than   to  provide   a  platform  of  texts, 
workbooks,    films,    filmstrips,   and  other  programmed 
materials.      However,   every  curriculum  committee  should 
have  one  person  dedicated  to  the  task   of  developing  a 
library  of  resources   for  instruction. 

The  district's  professional   library,    learning  centers 
of   the  schools,    and   even   classroom   library   corners  may 
have  to  be  restructed  to  give  visible   impetus   to   the  new 
directions  of  your  program.     If  materials  are  accessible  ^ 
theu  Dill  be  used  more  frequently  and  more  effectively. 

Liason   with   interested  parties    in   the  community 
especially  parents,    perhaps   lay  advisory   committees  may 
have  to  be   formed,   will  help  to  keep  materials  relevant 
and  appropriate   to   the   interests   of   the  children. 

Free  materials   are  available  from  many  sources  within 
the  community   as  well  as   from  national   foundations  and 
trade  associations. 

Many   "public  relations"   materials,    especially  films, 
may  be  borrowed  at   little  cost.     Sonetimesi   teachers  may 
find  they  will   be  doing   the  business   concerns   a  favor  by 
utilizing   the  office  which  is   set  up  to  promote  the 
company's   image.      Naturally,    your   school   district's  support 
system   to  acquire  books   and  other  media   for   its  teachers 
should  be  made  known   to  teachers   in  pre-school  workshops 
and   lists   of   available  materials   distributed  early  and 
often   throughout  the  school  year. 

The  talent  and  expertise  of  state   office  personnel 
and  faculty  of   state  universities  are  available  for  a 
variety  of   services.      Requests   through  proper  channels 
will  bring   individuals  or   instructional   teams   to  aid  with 
specific  projects.      Many  people  have  experience   in  utilizing 
community  resources  to  make  The  World  of  Work  An  Effective 
Organizing  Center  For  The  Elementary  School. 

Sharing   actual   teaching   experience  makes   new  innovations 
credible.      Sharing   life-centered  activities  puts   soul  in 
Career  Education  so  all  educational  workers  appreciate  each 
other's  efforts   and  communicate  about  appropriate  goals. 
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WE*FE  GLAD  you  ASKED! 


1,  How  should  I   start  this  program? 

Make  up  a  plan  for  a  short  period  of   time»  ising 
a  specific  resource  with  which  you  are  faii(Xliar. 
Start  with  an  idea  comfortable   to  you  and  an 
outside  guest  speaker    (talent)    with  whom  you  can 
freely  communicate . 

In  your  plan  accentuate   the   language  Is  which 

may  be  learned  and  try   to  highlight  iw-  .cant 
*  elements  of   this  person's  work  and  life.     Build  in 

a  simple  evaluation  device   such  as   letters  written 
by  your   children  to  their  parents  about  the  speaker. 

Carefully  examine  your   feelings  about  the  attitudes 
that  were  developed  as  well  as  your  thoughts  about 
academic  performance  of  your   children.     Talk  to  a  few 
colleagues  about  what  you  did.      Listen  to  their 
criticisms . 

2,  What  should  I   do  with  my  present  curriculum  which 
str eases  subjects?     What  about  sequence? 

Life  Qomes  first, 

A  combining  of  the  interests  of  your  children,  resources 
of  your   commun i ty ,   and  your   j  udgxnen t  of  what  your 
children  need  to  learn  ie  your  curriculum . 

Sequence  begins  and  ends  with   individual  learners. 
Sub j ec ts  become  alive  when   content  becomes 
portrayed  through  the  actions  of  people. 
Curriculum  guides  which   lay  out  sequence  and  scope 
should  be  used  as  benchmarks,   but  not  as  day-to-day 
teaching  guides. 

Be  tough-minded  about  planning  with  a  people^oriented 
organizing  center. 

Don ' t  be  browbeaten  by  administrators  who  care  more 
about  covering   the  curricu lum  than  they  do  about 
opening  up  the   child's  future. 

3,  What  should  I   do  with  my   textbooks  and  workbooks?  . 

All  materials   should  serve   the  purpof^  of 
increasing   learning  potential  of  children.  Many 
magnificent   stories  and  exercises  are   in  standard 
text  materials. 


There's   also  much  that  can  be  ignored  because  it 
is  not  relevant  to  your  particular  needs  at  the 
time  • 

Stop  being  an  assistant  to   the  textbooks. 

Use  them  with  discretion. 

Plan  in  terme  of  "doing*'  activities , 

There*s   nothing  special  about  the  printed  word 

as  published   in  a  text.     The  real  world  offers 

much  printed  matter^   visual  imagery,   and  direct 

experience  that  is  wholesome  and   significant,  too. 

But  don't  throw  out  all  your  books. 
Those  who  "burn  the  books"   are  the  most  visible 
radicals   and  will  suffer   the  most  severe 
consequences  first. 

How  can   I   find  out  what. the  children  are  learning? 

How  will   I  be  able  to   see   the  development  of  attitudes? 

The  qualities  of  children's  perf ormanc^ss  can  be 
ascertained  by  arranging  many  opportunities  for  them 
to  display  what  they  can  do. 

Oral  and  written  reports,  roleplaying  situations, 
and  graphic  representations  are  excellent  visible 
means  by  which  specific  behaviors  can  be  highlighted. 

Planned   instructional   activities   should  provide  for 
self -evaluation  by  students  as  well  as   for  evaluation 
by  the  teacher. 

Attitudes  are   inferred  from  actions. 
Writing   about  or  acting  out  attitudes  can  provide 
evidence  for  even  an  unskilled  observer.     These  can 
be  checked  through  person-to-person  conferences. 

Expressions  which  tap  a   child's  self-image  can  be 
reliable  indicators  of  what  is  being  taught  and/or 
learned.      However,   no  one  expressive  statement  should 
serve  to  stereotype  a   child  throughout  his  school  career. 

How  time   consuming   is   this   approach?     What  about  skill 
developmen  t? 

Take  one  small   step  at  a  time. 

Those  who  need  to  cover  specific  curriculum  are^s  in 
particular   time  allotments  may  blend  subjects  cknd 
create  "free  space"   for  discussion  and  review. 
Don't  be  ashamed  if  your  planning   is  directed  to  help 
you  survive  in  a  traditional  setting.     Very  few  teachers 
are  autonomous . 
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Some  teachers  can  integrate  many  subject  areas  and 
skills   into  one  unifying  experience.     Other  teachers 
need   to  plan  specific   times  when   they  do  one   thing  well. 
In  any  approach,    take   care   that   if   a   skill   is   to  be 
taugh     an  evaluation  of   that  skill   can  be  easily 
obtained . 

Organizing  around  people  should  allow  for  wore  free 
time  to  he  used  by  children  for  expressive  activities. 
Their   learning  energies  will   be  related  to  meaningful 
real-life  situations. 

They  will  produce  higher  quality  work  because  they 
will  be  forced  to  communic a te  w i th  peop le  who  use 
and  expect  acceptable    (language)    f  orris . 

The  per son-in-the-occupation  may  not  be  THE  organizing 
center   for  you.      Use   the  new  Career  Education   ideas  as 
you  would   any   idea   that  has   value.      Don*t  expect  all 
skills  suddenly  to  fit  within  your   "new  approach". 
Incorporate  skills  naturally,    stretch  yourself  a  bit, 
but  don't  try  for  a  complete   integration  of  all  content 
at  first.      Few  of  us   havt.   that  kind  of  creativity  and 
planning  energy  when  we  begin  a  new  program. 

How  can  I   get  administrative  support  for  this  approach? 

Two  ways   of  gaining   support  can  be   tried  at  once.  The 
first  one   looks  positively   at  the   latent  wealth 
reaiding   in  the   immediate  school  community,  especially 
the  power  potential   residing   in  parents  of  children 
in  your  class.     Showing   the  results  of  an  inventory 
you  have   taken  of  occupations,    travels,   hobbies  ,  and 
other   interests  confronts  your   educational  leader 
with  substantial   evidence  of  what  might  be  done. 
A  few  simple^  yet  practical  plans  for  involvement 
of  parents  would  demonstrate  your  interest  and 
expertise . 

The  second  approach  points   out  deficiencies   in  present 
student  achievement,    then  sujgests   increased  motivation 
for  learning  might  come   through  people-cen ter ed  activities. 
Children  who  identify  with  real  people  and  see  meaning 
in  their  studies  usually  progress  further  along  the 
academic  ladder, 

(Of  course,   your  children  could  begin  their  studies  of 
the  World  of  Work  by  expertly   interviewing   the  "boss" 
and  turning  back  feedback  of  high  quality  academic 
learning  to  his  office.) 


7.  How  should   I   explain   the  new  content  we're  studying 
to  parents? 

Let   the  child  do   the  work.      Have  the  children  write, 
speak,   and  draw  to  explain   their  feelings   and  thoughts. 
Add  a  cover   letter  and  send  many  pieces  home. 

Parents   love   to  see   their  children'w  work. 
Even   if  the  child   is   trying  and  there   is  little 
evidence  of  successful   accompl ishwent  early   in  the 
school  year,   parents  will  appreciate  being  informed 
about   the  nature  of   the   instructional  program  and  the 
objectives   to  be  attained. 

Parents  who  become   involved  by  participating  directly 
in   interviewintj   and  field  trip  exptiriences  of  the 
class  will   speak  naturally  and  excitedly  about  their 
involvement.      Your  school's  public  relations  program 
can  capitalize  on   the  positive   force  you   have  created. 
Pictures  in  the   local  paper  and  stories  on  radio  and  TV 
do  much  to  introduce  and  reinforce  your  life-centered 
approach  to  education. 

Open  houses  and  other  such  social  activities  add  to 
the  morale  and  spirit  of   the  class    .    .    .    and  parents. 

Some  administrators  are  very   talented   in  arranging 
"public  relations"   and  can  be  of  great  service, 
especially   if  your  program  meets   their  self-interest, 
(It  does  I ) 

8.  which  speakers  are  appropriate  for  my  class?  What 
should  I   ask   them   to  do?     How  can  I   prepare  the 
children   for   the  outside  talent? 

If  you  have   thought  through  specific  bahavioral  goals 
for  yovjr  children,   you  should  be  able   to  center  on 
particular  community  people  who  could  help  you   in  your 
work . 

You  may  decide  to  begin  with  a  person  working  in  the 
bank  because  you  want  to  develop  mathematical  skills 
or  some  concepts   about  our  economic  system. 

On   the  other  hand,    you  may  wish  to  begin  with  a  trip 
to  a  supermarket  because  of    interest  aroused  in  foods 
or  consumer  education. 
"Who"   will  often  depend  upon  "what". 

Of  course,   friendly  folk  can  be  made  more  accessible 
than  those  who  might  frighten  you  because   their  work 
is   too  sophisticated,   or   too  political,   or    too  dry, 
or   too  sexy. 
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10. 


You  might  want  to  use  a   field   trip  as   a  didgnostic 
tool   to  understand  your  students  better. 
Then  again,    you  might  decide   to  build   a  program  of 
parent  visitation   so   that   the   "  commun  i  ty of  your 
c 1 assroom  is  enhanced. 

Use  the  suggestions  about   interviewing ,     Prepare  the 
children  and  the   talent,      Above  all,  encourage 
face     o~face  discussion  about  authentic  work  experience, 
displaying   tools,    uniforms,    and  so  forth. 

Children  can  be   led   to   see    school   studies   are  related 
to   the  world   around  them.     They  should  report  such 
relationships   to  you,    to  peers,    to  parents,    and  also 
back   to  the  visiting   adult  talent. 

Which  field   trips  will  be  best? 

Children  can't  make   sense  of  everything   they  encounter. 
Some  places   in   the   communi  ty  are  dangerous   to  children. 
Some  places    in   the   community  have   little   to  offer  because 
the  children   are  not  able    co  get  behind   the  scenes. 
Sonne  scenes   are  too  distasteful  and   some  places   in  the 
community  are   too  sophisticated  for   young  minds.  You 
have  to  determine   the  potential  ci:   each   field   trip  and 
weigh   the  direct  experience  against  what  could  be  gained 
by  reading ,    telephoning ,   or  other  means. 

Classic  field   trips   such   as  a  visit   to   the   fire  station 
can  become  more   significant  as  children  learn 
interviewing    skills   and  meet  people   as  well   as  fire 
engines, 

"IJow  we^re  going  to  see  where  people  work." 

Generally   speaking,    field   trips   to  exotic  places  far 
away  from   the   school   and  field   trips  which  require 
extensive  pre-planning  are  not  worth   the  trouble  they  take 
Frequent ,    short,    local   visitations  are  preferable  to 
one  big ,   drawn-out  day . 

Which  occupations  must  be   studied?     In  which  grades? 
There  can  never  be  a  master  list. 

Some   teachers  might  choose   an  occupation    (adult  iole) 
for  an  attitudi'nal  reason  whi le  others  might  see  the 
person-in- the-occupation   as  a   stimulant  to  greater 
effort  in  a  particular   skill  area,    e.g.  measuring. 


Many   is  probably  the  best  answer. 

Your  use  of  the  dimension  accessibility  will  influence 
what  you  can  do . 
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If  you  use  parents    to  begin  your  program,  the 
type  of  encounters  you  will  have  depend  upon 
your  people-subjects. 

Variety   should  be  considered. 

An  overemphasis   upon  gover nmen  t  workers   could  give 
the   students   a  distorted  picture  of  our  working 
society.      Young  children  need  to  come   into  contact 
with  people  who  risk   their  monetary   fortunes^  too. 
Otherwise,   we  might  be   acc-used  of   preparing  a 
generation  of   corporation   and  government  bureaucrats. 

The  occupations,    career   lattices,    and  cluster 
groupings   can  be  decided   in  conference  with  those 
who  plan  your  school   system's   total  educational 
programs  or  your   project  managers. 

11.    what  occupations   are  especially  suited   to  very  young 
children? 

Let's   forget  the   "community  helper"  approach. 
That  concept  has   clouded   the  work   scene  so  children 
are  prevented  from  seeing    things  as   they  really  are. 
Making  a   living   is  not  a  difficult  concept  to  learn. 
In  fact,    children   iv;  many   communities  have  been 
closer   to   such  problems   than  were   their  academic- 
minded  educators.      (Sorry  about  that.) 

Values  of  the  per son-per former  determine  the  choice^ 
not  some  grand  curricular  design.      For   instance,  if 
you  are  working  within  a   comniunity  where  most  of  the 
children  are  poor  and  come   from  homes   which  are  on 
relief  or  where  parents  and  relatives  work  on  factory 
assembly   lines,   would  you  shy   away  from  contact  with 
executive- type  occupations?     Would  you  want  the 
bank  president  or   the  manager  of   a  department  store 
to  be   a  guest  talent? 

Or  would  you  rather  choose   the   bank  teller,  the 
saleslady,   or   the  clerk  at   the   cash  register? 

The  choice  depends  upon  what  you  think  the  children 
need  and  what  you  think  you  can  do. 

You  know   it  will   take  more   time,    energy,    and  materials 
to  introduce  and  build  upon  "decision-making"  concepts, 
the  heart  of   the  executive- type   jobs.     Let's  not  be 
naive. 
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You   know  your   children  have    little  background 
in   their  home   environments   to  undergird  your 
plans.      You   also   know  your  children  desperately 
need   higher   horizons.      And,    of   course,   you  are 
.-committed   to   using    the   energies   of    the  school 
social  progress. 

c  V7ill   you  do?      Will   you   spend   the   extra  time 
and   energy    to   introduce   these   pe r son s - i n - th e ^ 
occupations    to   first  graders?      VJill   you    t*iach  for 
"higher"    abstract  goals? 

Or  will  you  stay  with  th^s  more  traditional,  visible 
human  models  and  leave  the  "decision-making"  direct 
experiences    to   cthei;    teachers    in   the  upper  grades? 

Your   school   board  may   set   policy   about   this  aspect 
of    the   World  of  Work    (I   doubt   it) . 

Your  principal   may.  set   some  guidelines   about  whom 
you   should   contact   and  how  you   should  proceed  in 
your   instructional  program,    but   the  actual  teaching 
is  up   to  yo'uv  -irnag ination  and  your  willingness  to 
work  against  great  odds. 

Hopefully,    you  will   know  what  your  specific 
priorities    are    for   your   class   of    children   and  you 
will   be    extremely   tough-mi nded   about  following 
through  with  your  professional  plans.     Do  what 
you   think  is  right,' 

12.    Where   can  I   go   to  visit  classrooms  where  teachers 
are  using   these  new  ideas? 

Interested   teachers    in   schools   tiirc^ughout  Northern 
Illinois   tested  out:   ideas   and  activities.  Our 
project   serves   as   a   clearinghouse   for  instructional 
innovations   for   this   area.      Active  participants 
have   included  educational  workers   in  Rockford, 
DeKalb,    Wheeling,    Long   Grove,    Glen  Ellyn,  and 
Maywocd,      Other   areas   have   been   utilized   and  host 
visitors.      We  will   be   happy   to   help  classroom 
teachers   and  administrators  with  visitations  as 
well   as  with  consultant  services   and  materials. 
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April   18,  1971 


TO:      ABLE  Staff 


I've   finally  decided   to   list  sowe   of  my   opinions  about 
•'tested   education  values"    using   World  of  Work   as   fuel  for 
teaching   second  grade. 

1-      Most   important  there   is   greater  transfar 
value   from   classroom  instruction   to  the 
outside  world. 

2.  Respect  is  gained   for  educators   by  letting 
the   outside  world   into    the  classroom. 

3.  New  dimensions   are   added   to  basic  texts. 
Story   characters   work   and  use    tools,  too. 

4.  New  oppor  tun  i  f-.i  e  s   are   provided   for  skill 
building   and  personal   development   in  social 
and   academic  behavior. 

5.  Extends   opportunities   for   finding  and 
implementing   students   interest.  (Individualized 
instruction) 

6.  More   opportunities   are    available   for  students 
to  make   choices   and   judgments   about  themselves 
and  o the r s . 

7.  Students   have   a   greater  awareness    of  community 
and   larger  world   dependency   of  people  upon 
each   other  because   of   their  work.  (Composite 

eed s ) 

8.  aforces   "work  ethic"    at  a   time   when   it  is 
being   tested  by   segments   of  -iciety. 

9.  Builds   student  competence   in  relating  to 
adults   and   their  world. 

10.      Adds   dimension   to  the   teachers    "role"  through 
working  with  other  adults   in  other  fields. 

P.S.      I   have  gained  or   reinforced   these   opinions   through  daily 
use  of   the  World  of  Work  format  in  my  classroom. 

Sincerely , 


Doris  Miller 
Teacher,    2nd  Grade 
Wi llow  Grove  School 
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Decxz  Dr.  Wernick: 

As   the  year  draws   to  a   close,    I   find  enough 
experiences  behind  we   to  begin  evaluating  the  World  of 
Work  and  what  it  has  done  for  my  classroom. 

^  To  begin  with,    I  would  like   to  explain  how  we 

used  the  World  of  Work  in  our  classroom.      Through  trial 
and  error  we  found  that  not  enough  interest  was 
generated  or  skills   taught  when  we   tried  having  one 
visitor  per  week«      It  seemed  to  be   "too  confusing*'  and 
"too  much".     We  would   just  get  rolling  on  one  project 
and   then  have   to   lay  it  aside  and  begin  a  new  project. 
Our  class   this  year  is  one  that  enjoys    long  term  special 
contracts  and  projects.      By  having   too  many  people  in  to 
explain  about   their  occupations ,   not  enou^^  time  was 
available   for  research  before   the  next  visitor  was 
"knocking   at  the  door '* .     We   then  found   tb^t  by  spending 
several  weeks  exploring  all   areas,    for   example  of  the 
building  industry,    it  spurred  more  special  interest  groups 
and  more  individual  project  involvement.     It  also  gave  us 
more  time  to  interview  several  people  who  might  be  performing 
the  same  job*     This   the  children  did  on  their  own  and 
brought  back  their   findings   to  be  shared  with   the  wholta 
clas  sroom , 

Each  Friday  we  shared  our  interviews  v^ith  each  other 
and  compared  our  findings ,  Chi Idren  learned  interviewing 
skills  very  quickly  as  they  listened  to  those  around  them 
and  evaluated  each  others'  findings.  They  found  out  what 
was   important  to  know  and  what  was  of  little  or  no  interest. 

As  a  clas sroom  teacher,   more   time  with  each  project 
allowed  planning  time  for  certain  skills  fchat  e veiled  from 
a  particular  project.      I   couid  also  take   time   to  individualize 
assignments  so  that  all  children  were  not  doing  the  same 
thing  at  the  same   time.      During  our  Friday   sharl   j  time  I 
found  these  indivioualized  assignments   to  be  invaluable  for 
the  shy,  quiet,  often  non-involved  child.     The  World  of  Work 
also  promoted  a  higher  interest   level  for  .'.earning  basic 
second  grade  material  because  the  program  correlates  with  so 
many  fields    (math,    science,    social  studies,   health,  reading, 
language  arts,   etc.).     What  more  could  a  teacher  ask  for? 

Throughout  the  year  we  have   covered  as   thoroughly  as 
possible  all  phases  of  the  building  industry,    the  story  of 
flight,    animal   care  beginning  with   the  veterinarian  straight 
through  to  using  animals  in  medical  resessch. 


ERIC 


Because  of  spending  many  weeks  on  each  project,  we  were 
able   to  research  all  of  the  occupations  needed   to  build  and 
sell   real  estate.     We  found  out  how  many  people  it  took  to 
run  a  veterinary  hospital   and  how  we  use  animals   in  research. 
We  scratched  the  surface  of  O'Hare  Field  and  found  that 
fifteen  different  occupations  were  needed  to  <,et  our  pilot, 
Mr.   Chandler,    off  the  ground   and  flying  his  American 
Airlines  Boeing  727.     Consequently,.     material  never  runs  out, 
just  time,    the  teacher,   or  bothi 

As   a  teacher  involved  in   the  World  of  Work,  I  have 
found  hundreds  of  avenues  of  learning  opened,   many  yet  to 
be  researched.      I  have  also  discovered  that  a  program  such 
as   this  must  be  tailored  for  each  incoming  group  of  students 
according  to   their  special   interests         no  chance  to  become 
stagnanti     One  teacher  may  find  her  Way  of  using  the  program 
entirely  different  than  another  teacher  at  the  same  grade 
level.     That  proves  that  the  World  of  Work  is  a  fine 
instrument  foi-  teaching  because  it  allows  a  teacher  to 
individualize  herself  as  well  as  her  students  with  regard  to 
ins truction* 

I   am  sorry   to  admit  that  you  have  only   a  random 
sampling  of  what  really  went  on   "behind  the  scenes"   in  our 
classroom.      Ha4  I  known  ahead  of   time  what  the  results  would 
be  on  some  of   the  projects  \&y  class  accomplished,    I  would 
have  made  arrangements  with  parents   to  keep  more  of  their 
work.      I   find  it  very  difficult  to  ask  a  parent  to  part 
with  a  hand-made,   hand-painted  helicopter  that  looks  60 
real   it  could  fly.      I  guess   that  "hind-sight"   is  better 
than   "no  sight". 

Our  class  has  decided  that  they  would  like   to  end 
this  year  with  a  slide  program  especially  for  parents,  to 
share  with  them  some  of  our  experiences  while  working  with 
the  World  of  Work.     When  we  finish  with   the  slides,   we  will 
send   them  to  DeKalb,   if  you  wish.     We  also  have  some 
materials   from  our  flight  project  fchat  you  cnay  have  if  you 
are  interested. 

See  you  at  EXPO    '71  and  thank  you  for  allowing  me 
the  opportunity  of  participating  in  the  World  of  Work. 
It  has  proven  to  he  an  invaluable  experi&nce  for  myself 
and  my  second  graders. 


S  incerely , 


Sandra  Anderson 

Second  Grade,  Willow  Grove 


(Italics  by  project  staff) 


May  1971 
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PERCENT  I^;DTCATING  THAT  WORKERS  IN  CZ^AlU  OCCUPATICKS 
SHOULD  BE  PROUD  OF  THEIR  JOBS 


INTERMEDIATE  -  GRADES  4  THRU  6 


a. 

ZD 

o 
o 
o 


Policeman 
Forest  Ranger 
Fliw  ^n 
Medical  Doctor 
Minister  or  Priest 
Ucrtist 
College  Professor 
Bible  Salesman 
Mailman 
Insurance  Salesman 
Car  Salestn^ 
Big  League  Baseball  Player 
Veterinarian 
Newspaper  Reporter 
Lawyer 

Grade  School  Teacher 
Nurse 
Secretary 
Astronaut 
Carpenter 
.  High  School  Teacher 
Auto  Mechanic 
Store  Clerk 
T.  V.  Repairman 
Soldier 
Race  Car  Driver 
Bartender 
Filling  Station  Man 
Cook 

Factory  Worker 
Laborer 
Waitress 
Housewife 
Carnival  Work^sr 
Butcher 
Plumber 
Cesspool  Cleaner 
Liquor  Salesman 
Dog  Catcher 
Garbage  Worker 


Primary  and  Xntt 


vte  rank  order  c^;:?i:C 
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Responses  to  **What  kinds  of  jobs  would  you  like  to  learn  more  about?** 


FREQUENCY 
138 
100 

83 

38 

37 

35 

34 

32 
24 
23 

21 
19 

18 

17 

16 

15 
13 
12 


OCCUPATIONAL  AREA 
Teaching 
Nurse 

Professional  Athlete 

Secretary 

Polic-Bsian 

Racing  Cars 

Medical  Doctor 

Scientist 

Veterinarian 

-  Mechanic 

Counselor 

Truc?t  Driver 
Fireman 

Engineer 

-  Pilot 
Farming 

Astronaut 
Artist 

Armed  Services 
Salesman 

Airline  Stewardess 
Beautician 

Lawyer 

Actor  or  Actress 

Railro:r.d  Worker 
Architect 
Waitress 
Carpenter 


FOURTH,  GRADE 

FREQUENCY 
10 


Jockey 


Dancer 
Model 


OCC'^iPkTIOHhh  AR£A 

-  Cook 

-  Construction 

-  Horse  Trainer 
Clerk 

Mi  ss  ionary 

-  Banker<» 
Zoo  Work 
Factory  Worker 
Computer  Programmer 

-  Mayor 
Writer 

Movie  Producer 
Steel  Producer 
Scuba  Diver 
Telephone  Company 

-  Singer 
Babysitter 
Lumberman  or  Logger 
Biniater  or  Priest 

-  presidafit 
Principal 
Electrician 

-  Shipper 
Game  Warden 
Druggist 
School  Dupt. 
Broadcasting 
Housekeeper 
FBI  Agent 
G.  rbage  Worker 
Cesspool  Cleaner 
Accountant 


Governo.v  Skier 

Life  Guard  Engraver 

Bottlo  Maker  Judge 

Bartender  Banker 

Fisherman  Canner 

Stock  Broker  Bc^rber 

Psych  iatrist  Designer 
Heavy  Eq.  Driver 
Computer  Repairman 


Postman 


Gardaaar 

Machinist 


Skater 
Dress  Maker 
Painter 
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4  WORK3B0P  'PtAn 
IHTEBVIEWING 


The  following  outline  of  a  workshop  on  interviewing 
Was  developed  by  Wayne  Rehmer  of  Booth  Tarkington  School, 
Wheeling.      It  contains  suggestions   for  teaching  children 
to   interview.     A   few  ideas  were   "borrowed"   from  other 
ABLE  brochures,    but   the  organization  and  courage  to 
implement  the  activities  were  the  work  and   talent  of 
Mr.   Rehiaer,   one  of  our  participating  teachers- 
Information  retrieval  and  communication   skills  should 
be  taught  to   elementary   students .      Interviewing  techniques 
increase   inquiry  skills   in  many  areas. 

we  are  proud   to  be  able  to  bring  this  work  to  the 
attention  of   interested  professionals.      Our  theory  of 
practice  is   founded  upon   the  talents  of  o\\^.  participating 
teachers . 


LET'S  COMMUNICATE 


Z.      Important  skills   to  be  Learned  and   Improved  by  Interviewing 

A-     Finding   information    (In  our  ag«  where  knowledge 
is  doubling  and  redoubling,   we  must  have  sources 
for   finding   information  available  by  interviewing 
others  who   have  in  formation ) 

B.     Communicating         questioning,    answering  (Involvement 
can  cut  across  generation  gap) 

II.     Pl&nning    for  Teaching  Interviewing 

A .  Purpose ;      es tablish  a  reason   for  interviewing. 
Discuss  u^es  of   interview  with  students 

B.  Strategy:     plan  appropriate  questions  with  children 

C.  Interview:      practice  in  a  variety  of  settings* 
Evaluate  performance  with  students.  Refine 
techniques  and  apply 

III.      Interviewing  Activities   for   Intermediate  Grades 

A .     Lead  -up  activity 

1.  i;hildren  paired  off;    talk  for  3  minutes  to 
find  an   interest*   ability,   or  unusual 
background ;    choose  one  to  develop 

2.  children  work  together  to  establish  puxrtsose, 
plan  strategy,    then  interview  on  tape 

3.  playback  taped  interview  to  evaluate  performance 


B.  Roleplay  a   story  character 

1-  interv:.ev  the  character   to  uncover  his  feelings 

2-  .interview  to  review  story  details 

C .  Book   Repor t  s 

1-  interview  reader   to  discuss  opinions 

2-  interview  to  review  plot,    settings,  characters 

D-      Interview  adults   about   jobs   for   vocational  information 

1.  easiest   to  do  with  personnel    in  school 

2-  walking   tours   in  neighborhood 

3.  field   trips   to  work   stations   in  community 

4-  record  on  cassette,   play   in  class  and  discuss 

E.  Roleplaying  of  past  and  present   renowned  people 

1.  hi^^torical  detail 

2.  character  traits 

3.  opinions  and  feelings 

F.  Creative   invo  1  venen** 

1-      rcleplay  and   interview  a).mcst  anybody  or 

anything   -  Martian,    champ:, on,  animal 
2.      roleplay   imaginative   situations   -   furny,  difficult 

G.  To  g«t   information   for  repo  "ts 

1.  Surveys,    comparisons,    opinions  of   "real"  people 

2.  interview  adults  about    their   childhood  heroes 
and  classmates 

3.  survey  and  compare  findings 

Observations   and  Reflections 

A.  Can  be  done  anywhere:      classroom,    school,    field  trips 

B.  Cassettes:      easy  to  operate,    accurate  information 
feedback 

^ust   learn  and  practice  asking  appropriate  questions 

D.  Must   appreciate   feelings  of  people  being  intervi=»wed 
E-     Must   learn   to  be  comfortable  -  practice   for  styT.e 

F.      Must   learn  to  adjust  strategy  durini^  interviewing 

B.     Must   learn  to  respond   to  a    "yes**  or   "no"   answer  with 
"Why? " 

H.  Interviewing  is  Motive  ting  and  Encouraging 
I-     Interviewing  is  Inquiring  and  Communicating 
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SV0'7ESTI0!<S  FOT-:  STAFF  DzVELOPy.zS'^ 


Bv   this  time  you're  probably  becoming  a  little 
anxious  because  you  want  to  weave  all  of   this  content 
into  a  plan  for  the  development  of  your   staff.     As  a 
benchmark   for  your   thinking  we  are   inclu'5ing   a  short 
outline  to  ^.-satisfy  your   need   to  put  process  and  cor.tent 
together.      How  many  of   the   following  have  you  already 
thought  through?     How  many  can  you  manage  with  the 
energy  system  available   to  you? 

1-      A  committee  made  up  of  classroom 

teachers  and     iministrator  s  to  pi  an 
specific   behavioral   objectives  and 
activities   for   interested  teachers. 

2.  Visitations   to   classrooms  where 
world  of  work   instruction  is  being 
planned   and  implemented. 

3.  Special   workshops   to   focus  attention 
upon  educational  goals  andl  outcomes. 

4.  In-service  meetings  to  learn  new 
skills  of  teaching- 

5.  Lay  advisory  committees   to  evaluate 
present  products  of   Sw^ools  and 
suggest  rew  directions  an;5  priorities. 

6.  Grade  level   teams  reporting  to  school 
faculties  and  paren^  groups. 

7.  Special   projects  by  learning  center 
directors   to  highlight  particu'ar 
careers  or   to   show  the  relevmce  of 
academic   content  to  particular  occupations. 

8.  Pilot  experiments   to  test  selected 
concepts  in  classroom  settings. 

9.  World  of  Work  Fairs  and  oth^r  all-school 
activities   that  bring   school  and  community 
together  . 

10.     Consultant  help  from  state  office  personnel 
and/or  university  faculties. 


The  beqi',ui  Lri;  of  a  plan  is  an 
idea.     After  a  teacher  considers 
en  id<^a  ir.  relation  to  broad 
questions  of  policry,  instructional 

managenv.  .t  depends  upon ; 


1. 


Whau  materials  and  services 
can  be  available? 


2 .    What  attitudes ,  facts  t  and 
skills  can  be  developed 
from  ny  idea? 


3.    What  can  cl 


children  do? 


The  organizing  center  approach 
enables  teachers  to  work  through 
practical  concerns  quickly  so  they 
can  take  an  idea  and  see  where 
it  leads  them. 
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FAREMTAL  ATTITUDES 

SCHOOL  TRADITIONS 

CHILDREN'S  NEEDS  AND  INTLl^STS 

CONCERNS  OF  COMMUNITY 

PROFESSIONAL  CGMMlTMiSNT 
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FILMED  FROM  BEST  AVAILABLE  COPY 


(frame  22  continued) 


How  is  this  phase  of  the  preparational  step  motivational 


FRAME  NO. 


This  phase  is  not  related  in  any 

way  to  motivating  the  trainee  to  24 

learn. 

This  phase  gives  the  instructor 

a  chance  to  observe  the  trainees  27 

and  determine  where  special 

needs  or  abilities  lie. 

The  trainee  feels  that  his  opinions 

are  important  and  his  talents  and  30 

abilities,  useful  to  the  class 


(from  Frame  21) 


23 


YOUR  ANSWER:    The  following  best  demonstrates  a  portion  of  a  good 

course  preview: 

"McKeeley  Park  is  located  in  the  northwestern 
corner  of  the  state  twenty-two  miles  south  of 
Rockville.     It  was  founded  as  a  State  Parkin 
1936  as  a  part  of  the  conservation  program  of 
Roosevelts's  administration.     This  site  was 
chosen  because  of  the  warm  suKur  springs 
that  flow  here  in  a  naturally  beautiful  moun- 
tain setting.    The  source  of  the  springs  " 

If  Mr.  Bright  began  his  preview  of  the  tour  to  McKeeley  Park  in  this 
manner,  his  students  might  have  either  sneaked  off  the  bus  and  gone  home 
or  caught  a  catnap  between  commas !  It  is  important  to  remember  that 
instruction  does  not  take  place  during  the  preparation  step.  Your  purpose 
in  this  step  is  to  get  the  student  physically  and  mentally  ready  to  learn. 
A  chef  might  prepare  an  elegant  meal  for  you,  but  unless  you  were  hun- 
gry you  could  not  be  made  to  eat  it.  Even  in  previewing  the  course  or 
lesson,  remember  that  you  are  still  in  the  process  of  motivating  the 
trainee.  Pick  out  the  most  interesting  things  that  he  will  study.  Ask 
some  thought-provoking  questions  which  will  be  answered  in  the  lesson. 
Show  him  that  instructor  and  trainee  will  be  working  togethfer  to  reach 
the  objectives  of  the  course. 

A  point  to  ponder:  It  has  been  said  that  the  best  instructor  does  the  least 
talking!  Return  now  to  frame  21  and  make  the  correct  response. 

(from  Frame  22)  24 

YOUR  ANSWER:    This  phase  of  the  preparation  step  is  not  related  in  any 

way  to  motivating  the  trainee  to  learn. 

Perhaps  you  need  to  ask  yourself  again  what  motivation  is.  Motivation  is 
showing  the  trainee  the  need  to  learn,  generating  interest  to  learn,  giving 
him  the  desire  to  learn.  The  phase  of  preparation  that  we  have  discussed 
gives  the  trainee  the  opportunity  to  have  a  say  in  planning  his  course  of 
study  and  making  the  classroom  rules  that  he  will  have  to  follow.  What  is 
motivational  about  this?  The  same  thing  that  causes  the  tiny  private  farm 
plots  in  Russia  to  produce  more  than  the  huge  communal  farms  operated 
by  the  government.  The  small  plot  of  land  belongs  to  the  individual.  He 
can  use  the  produce  for  his  family  or  sell  it  in  the  market.  Because  it  is 
his  and  he  can  reap  the  benefits  of  it  directly,  he  works  harder  to  make 
his  little  garden  productive. 

Return  now  to  frame  22  and  make  the  correct  response. 
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(from  Frame  30)  25 

YOUR  ANSWER:  The  Preparation  Step  sets  the  mood  for  learning  be- 
cause it  prepares  us  for  the  type  of  instruction  that  is 
to  come. 

Correct!  You  don't  buy  something  without  first  examining  it  to  see  if 
you-  really  want  it  and  if  it  is  worth  the  money.  Your  trainees  won't  ''buy" 
your  instruction  unless  you  have  given  them  some  idea  of  what  it's  all 
about  and  its  worth  to  them.  The  Preparation  Step  is  part  of  the  plan  of 
instruction  because  your  trainees  won't  learn  unless  they  are  ready  and 
willing  to  do  so. 

Let's  summarize  all  that  we  have  said  about  preparing  the  learner: 
I.    Provide  proper  facilities. 

A.  The  trainee  must  be  physically  comfortable, 

1.  Seats  must  be  arranged  properly. 

a.  The  student  must  be  able  to  see. 

b.  His  legs  should  rest  comfortably  on  the  floor. 

c.  His  work  area  (desk  top,  table,  etc. ,)  must  be 
large  enough  for  the  task  that  he  is  assigned. 

2.  Lighting  must  be  evenly  distributed. 

3.  Ventilation  must  be  provided  to  prevent  trainee  from 
becoming  overheated  or  cold. 

B.  The  trainee  must  have  safe,  healthful  surroundings. 

1.  Desks,  chairs,  tables,  etc.,  must  be  arranged  to 
provide  easy  passage  around  the  room. 

2.  Lighting  must  be  adequate  to  prevent  eyestrain. 

3.  Wiring  and  electrical  outlets  and  equipment  must  be 
checked  to  insure  safety  in  use. 

4.  Room  must  be  adequately  ventilated. 

a.  Proper  ventilation  prevents  air  from  becoming  stagnant. 

b.  In  use  of  some  chemicals,  etc.,  proper  ventilation  pre- 
vents dangerous  fumes  from  being  trapped  in  the  room. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  25  continued) 

II,  Motivate  the  trainee  to  learn. 

A.  Put  him  at  ease. 

B.  Find  out  if  he  is  ready  to  learn. 

1.  Principle  of  learning-^readiness. 

2.  What  is  the  student^s  background? 

3.  What  does  he  already  know  about  the  subject? 

4.  What  does  he  need  to  knov? 

C.  Preview  the  course. 

1.  Touch  only  the  high  points 

2.  Make  the  trainee  want  to  know  more. 

D.  Involve  the  student  in  planning  the  lesson  or  course. 

1.  Ask  him  to  set  goals  for  the  lesson,  to  make  rules  for 
classroom  behavior,  and  to  suggest  ways  to  make  the 
study  more  interesting 

2.  Observe  the  trainees  to  discover  special  inteiests 
and  aotitudes. 

Now  we  are  ready  to  see  how  weil  you  understand  the  Preparation  Step  of 
the  ^^Four-Step  Method  of  Instruction.  Turn  to  frame  26  for  your  first 
question. 


i 

j 

j 

r 

■I 

r 
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(from  Frame  25)  26 
What  is  the  first  step  in  the  Four -Step  Method  of  Instruction? 

FRAME  NO. 

Preparation  of  the  learner  29 
Planning  to  teach  32 
Presentation  of  information  34 


(from  Frame  22) 


27 


YOUR  ANSWER:  This  phase  of  the  preparation  step  is  motivational  be- 
cause it  gives  im  instructor  a  chance  to  observe  the 
trainees  and  determine  where  special  needs  or  abili- 
ties lie. 

This  phase  does  give  you  a  chance  to  observe  your  trainees  and.  like  a 
doctor,  diagnose  their  needs  and  abilities.  This  information  that  you  are 
gathering  as  your  trainees  participate  in  planning  might  be  used  to  moti- 
vate them  as  the  class  goes  on.  The  question  asked,  however,  how  this 
phase  2S  motivational,  not  how  the  information  tliat  you  gather  from  this 
phase  might  be  used  to  motivate.  You  must  then  ask  yourself  what  the 
trainees  do  that  encourages  them  to  learn.  It  is  the  same  thing  that  mo- 
tivated our  founding  fathers  to  come  to  America--seIf-determination. 

More  than  likely,  you  merely  misread  the  question.  With  this  reminder 
to  be  more  careful,  return  to  frame  22  and  make  the  correct  response. 


(from  Frame  30)^  '  28 

YOUR  ANSWER:  The  Preparation  Step  sets  the  mood  for  learning  be- 
cause it  causes  the  trainee  to  eagerly  anticipate  learn- 
ing the  lesson. 

This  is  true  only  if  the  mood  that  you  set  is  a  favorable  one.  If  you  fol- 
low the  points  that  we  have  discussed,  you  should  be  able  to  set  a  desir- 
able mood.  If,  on  the  other  hand,  the  mood  you  set  makes  the  trainee 
more  tense,  if  he  is  made  to  feel  that  your  class  will  be  like  a  prison 
camp  with  nothing  to  gain  but  hard  work  and  hard  times,  you  will  have 
set  a  mood;  this  mood  will  hinder,  not  help,  learning. 

You  are  on  the  right  path.  Make  sure  that  you  think  through  the  responses 
before  making  your  selection.  You  may  return  now  to  frame  30  and 
choose  thu  correct  answer. 
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(from  Frame  26) 


29 


YOUR  ANSWER:  The  first  step  in  the  Four-Step  Method  is  the  prepara- 
tion of  the  learner. 

Good]  You  recognized  the  fact  that  planning  to  teach  must  come  before 
actual  instruction  begins  and  that  you  cannot  present  instruction  until  the 
learner  is  prepared  by  being  made  comfortable  and  being  motivated  to 
learn. 

Proceed  to  the  next  question  by  turning  to  frame  33. 


(from  Frame  22)  30 

YOUR  ANSWER:  This  phase  of  the  preparation  step  is  motivational  be  - 

cause  the  trainee  feels  that  his  opinions  are  important 
and  his  talents  and  abilities,  useful  to  the  class. 

Good!  The  motivation  lies  in  the  trainee's  feeling  about  himself,  his 
class  and  the  whole  learning  situation. 

We  have  just  completed  the  Preparation  Step  of  the  "Four-Step  Method  oi 
Instruction. "  All  of  the  points  that  we  have  discussed  concerning  this 
step  prepare  the  learner  to  receive  instruction  and  set  the  mood  for 
learning.  If  we  compare  the  use  of  the  "Four-Step  Method"  to  a  movie, 
the  preparation  step  would  be  the  music  before  the  movie  actually  begins. 
You  can  usually  tell  whether  the  movie  will  be  a  drama,  a  western,  a 
comedy,  or  a  murder  mystery  by  the  kind  of  music  that  introduces  it.  If 
it  is  shrill,  loud:,  and  perhaps  even  weird  music,  we  expect  a  horror 
movie  or  a  murder  mystery.  Our  bodies  tense  and  we  might  grasp  the 
arm  of  the  seat  a  little  more  tightly.  Mood  music  has  prepared  us  to  ex- 
pect what  is  to  come.  The  Preparation  Step  has  the  same  purpose.  By 
the  time  you  are  ready  to  begin  the  next  step,  the  trainee  knows  what  to 
expect" from  you  and  from  the  lesson.  The  more  pleasant  and  interesting 
the  mood  you  set  for  your  class,  the  better  prepared  your  trainees  will 
be  for  receiving  instruction. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  30  continued) 


What  do  we  mean  when  we  say  that  the  Preparation  Step  sets  the  mood 
for  learning? 

FRAME  NO. 


It  prepares  us  for  the  typ0  of  instruction 
that  is  to  come. 


It  causes  the  trainee  to  eagerly  anticipate 
learning. 


31 
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(from  Frame  30) 


31 


YOUR  ANSWER:  The  Preparation  Step  sets  the  mood  for  learning  be- 
cause the  instructor  plays  music  that  relaxes  the  train- 
ee so  that  he  can  receive  instruction. 

You  misiP+erpreted  the  pcint.  It  might  not  be  a  bad  idea  in  many  in- 
stances to  use  music  to  set  the  mood  for  a  lesson.  Music  could  not  be 
used  alone,  though.  You  must  determine  \^ere  to  begin  your  instruction, 
how  to  make  the  trainee  comfortable,  and  what  the  trainee  needs  to  learn. 
Your  trainee  needs  to  know  what  he  will  be  expected  to  learn,  how  you 
will  determine  if  he  has  learned,  and  why  he  needs  to  know  what  you  are 
offering  to  teach  him.  He  does  not  want  to  walk  into  the  study  of  your 
trade  blindfolded.  There  is  fear  in  the  unknown,  and  it  is  your  job  to 
erase  any  fears  or  doubts  the  trainee  might  have  before  he  begins  the 
lesson.  This  is  what  is  involved  in  setting  the  mood.  Music  mcb.s  used 
as  a  comparison  because  it  can  set  or  change  a  mood.  It  can  make  you 
tense  or  relax  you;  it  can  make  you  sad  or  happy.  The  mood  in  a  class- 
room can  motivate  a  trainee  or  maKe  him  indifferent  to  learning.  When 
you  have  created  a  good  mood  for  learning,  the  preparation  step  has  been 
completed. 

Return  now  to  frame  30  and  re-read  the  information  on  this  frame  be- 
fore making  another  response. 


EKLC 


(from  Frame  26)  32 

YOUR  ANSWER:    The  first  step  in  the  Four-Step  Method  is  planning  to 

teach. 

Remember,  the  Four-Step  Method  deals  only  with  instruction  of  the 
trainee.  It  is  necessary  to  plan  your  strata  before  b^inning  to  taach, 
but  the  Four-Step  Method  tells  you  what  you  must  do  when  the  trainees 
are  actually  before  you. 

Now  that  your  memory  has  been  refreshed  a  bit,  return  to  frame  26  and 
select  the  right  answer. 


(from  Frame  29)  33 
What  teaching  principles  do  you  apply  when  you  prepare  the  learner? 


FRAME  NO. 


repetition 

IQ  35 

readiness 
motivation 

interest 

evaluation  4C 


(from  Frame  26)  34 

YOUR  ANSWER:    The  first  step  in  the  Four-Step  Method  is  the  presen- 
tation of  information. 

If  you  walk  into  the  classroom  and  b^in  to  present  instruction  immedi- 
ately, how  will  you  know  whether  the  trainee  is  physically  comfortable, 
whether  lighting  is  proper,  or  whether  the  trainee  is  really  ready  to 
learn  what  you  have  planned  to  teach  him?   Before  these  questions  ariSD 
suitably  answered,  the  instructor  should  never  present  a  lesson. 

Return  to  frame  26  to  make  the  proper  answer  selection. 
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(from  Frame  33) 


35 


YOUR  ANSWER:    The  teaching  principles  mat  you  apply  when  you  pre- 
pare the  learner  are  repetition  and  IQ. 

Repetition  is  an  important  principle  involved  in  learning,  but  iiot  in  this 
step.  This  principle  deals  with  allowing  the  trainee  to  practice  what  you 
have  taught  as  often  as  is  necessary  to  learn  the  skill  or  information.  A 
trainee's  IQ  is  not  a  principle  of  teaching:  it  is  useful  to  the  instructor 
to  know  the  trainee's  IQ  in  order  to  prepare  him  for  learning  as  well  as 
to  know  how  to  oresent  material  to  him. 

Do  not  allow  yourself  to  be  tied  up  in  terminology.  Sometimes  words 
look  impressive,  and  we  tend  tc  use  them  though  they  mean  littie  to  the 
situation.  It  is  necessary  for  you  to  know  and  understand  the  principles 
of  teaching  in  order  to  make  your  teaching  effective.  Think  of  these 
words  as  being  trade  terms,  but  make  sure  you  know  what  they  mean  be- 
fore using  them. 

Return  to  frame  33  and  ask  yourself  what  each  word  means  before  mak- 
ing your  ar^wer  vihoice. 


(from  Frame  37)  36 

YOUR  ANSWER:    Paragraph  "A"  best  demonstrates  proper  preparation 

of  learner. 

oook  again  at  the  paragraph  you  have  chosen: 

"Good  morning,  class !  We  begin  a  new  lesson  this  morning  on  the  mus  - 
cular  system.  We  havemuGcles  for  two  reasons:  1)  to  bring  about  move- 
ment and  2)  to  provide  support.  Muscles  also  produce  body  heat  when 
we  move  actively.  There  are  two  distinct  types  of  muscles --smooth 
muscle  and  siriated  muscle.  Smooth  muscle  fibers  usually  constitute 
involuntary  muscles  like  the  heart.  The  heart  is  called  an  involuntary 
muscle  because  we  do  not  consciously  control  its  movements.  Striated 
muscles  contract  much  more  rapidly  than  smooth  muscles,  and  we  do 
have  conscious  control  of  most  striated  muscles.  An  example  would  be 
the  muscles  of  the  legs.  You  can  move  these  muscles  when  you  need  to. 
If  you  saw  a  bear  coming  toward  you,  your  brain  would  quickly  send  a 
message  through  your  nervous  system  to  your  legs  saying,  "Run,  legs, 
run  " 


GO  ON  TO  THE  NEXT  PAGE 


(frame  36  continued) 


Is  this  instructor  preparing  the  trainee  to  learn?  What  has  he  discover- 
ed about  the  trainee's  readiness?  Has  he  made  any  plans  with  his  class 
for  the  study  of  this  lesson?  Do  his  trainees  know  what  will  be  expected 
of  them,  i.  e.  what  they  are  to  learn  and  how  they  will  demonstrate  that 
they  have  learned?  Have  the  trainees  been  motivated  to  learn?  Upon 
examination  of  this  paragraph,  I  think  that  you  will  discover  that  the  in- 
structor has  skipped  the  preparation  step  entirely.  He  is  already  pre- 
senting the  information  to  his  trainees --the  second  step  of  instruction. 
In  other  ^vords,  he  is  building  his  house  before  he  pours  the  foundation! 

Make  sure  that  your  next  response  satisfies  each  question.  Return  now 
to  frame  37.  Put  each  paragraph  through  the  test  that  we  gave  your 
answer  choice. 


37 

Which  of  the  following  situations  best  demonstrates  proper  preparation 
of  the  learner? 


FRAME  NO, 
26 


"Good  morning,  class !  We  begin  a  new  lesson  this  morning  on  the 
muscular  system.  We  have  muscles  for  two  reasons:  1)  to  bring  about 
movement  and  2)  to  provide  support.  Muscles  also  produce  body  heat 
when  we  move  actively.  There  are  two  distinct  types  of  muscles-- 
smooth  muscle  and  striated  muscle.  Smooth  ifiuscle  fibers  usually  con- 
stitute involuntary  muscles  like  the  heart.  The  heart  is  called  an  in- 
voluntary muscle  because  we  do  not  consciously  control  its  movements. 
Striated  muscles  contract  much  more  rapidly  than  smooth  muscles,  and 
we  do  have  conscious  control  of  most  striated  muscles.  An  example 
would  be  the  muscles  of  the  legs.  You  can  move  these  muscles  when  you 
need  to-  If  you  saw  a  bear  coming  toward  you,  your  brain  would  quickly 
send  a  message  through  your  nervous  system  to  your  legs  saying,  "Run, 
legs,  run!" 


GO  ON  TO  THE  NEXT  PAGE  TO  STUDY  TWO  MORE  SITUATIONS 
BEFORE  SELECTING  THE  CORRECT  ONE. 
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(frame  37  continued) 


FRAME  NO. 

B  I  38 

''We  have  little  time  to  spare,  so  let's  get  down  to  the  job  at  hand.  We 
begr.:.  a  new  lesson  today  on  the  muscular  system.  I  wouldn't  waste  time 
teaching  this  lesson,  but  you  have  to  know  this  information  to  pass  the 
State  Barbering  Exam.  I'm  passing  out  a  pamphlet  to  you  which  contains 
all  the  information  you  need  to  know  in  order  to  do  well  on  the  test  at  the 
end  of  the  lesson.  Some  of  you  will  do  well  on  this  lesson;  some  of  you 
will  fall  by  the  wayside.  I  will  do  the  best  I  can  for  those  who  try,  but 
don't  bleed  on  my  shoulder  at  the  end  of  the  lesson  if  you  sit  and  do  noth- 
ing. If  you  don't  have  what  it  takes,  you  should  get  it  over  with  now.  I 
don't  want  you  in  this  class.  Now  that  we  have  that  point  clear,  look  at 
the  model  of  the  muscular  system  on  the  table.  Find  the  parts  that  match 
the  numbered  muscles  in  your  pamphlet  and  label  each  part.  I'll  let  you 
know  when  your  time  is  up.  " 


FRAME  NO. 


"Good  morning,  class!  We  ax^e  ready  to  begin  a  ne  v  lesson  this  morn- 
ing. Some  changes  in  seating  may  be  necessary  to  make  sure  that  every- 
one will  be  able  to  see.    How  many  of  you  know  anything  about  the  mus- 
cular system?    In  order  to  be  a  good  barber  and  in  order  to  pass  the 
State  Barbering  Exam,  you  must  be  able  to  recognize  and  name  each 
muscle  of  the  body --particularly  of  the  head  and  neck.  At  the  conclusion 
of  this  lesson,  you  will  be  able  to  label  all  muscles  indicated  on  the  dia- 
gram that  I  am  passing  out  to  you.  You  will  also  be  able  to  meet  the  re- 
quirements necessary  to  pass  the  State  Exam.    Jim,  you  are  a  good 
artist.   Will  you  prepare  a  chart  of  the  muscular  system  for  us  to  refer 
to  in  our  study?    I  will  call  upon  many  of  you  to  share  your  talents  with 
us  in  this  study.    Now,  how  can  we  make  this  study  more  interesting? 
What  goals  should  we  set  for  ourselves  in  this  lesson.    As  we  discuss 
these  points,  I  will  ask  George  to  keep  notes  of  our  discussion.  Jack, 
willyou  write  the  main  points  on  the' board  for  us  at  the  conclusion  of  the 
discussion?'^ 


3S6 


r 

( 


(from  Frame  37) 


38 


YOUR  ANSWER:    Paragraph  "B-  best  den..  r.(>.  w  os  proper  preparation 

of  the  learner. 

Let's  look  at  the  paragraph  you  have  eh.  i.  more  closely  : 

"We  have  little  time  to  spare,  so  let's  get  down  to  tiie  job  at  hand  We 
begin  a  new  lesson  today  on  the  muscular  system  .  I  wouldn't  waste  time 
teachmg  this  lesson,  but  you  have  to  know  this  information  to  pass  the 
State  Barbering  Exam.  I'm  passin^r  out  a  pamphlet  to  you  which  contains 
all  the  information  you  need  to  know  in  order  to  do  well  on  the  test  at  the 
end  of  the  lesson.  Some  of  you  will  cJo  v/ell  on  this  lesson-  some  of  you 
will  fall  by  the  wayside.  I  will  do  the  best  I  can  for  those  who  try  but 
don't  bleeaon  my  shoulder  at  the  end  of  the  lesson  if  you  sit  and  do  noth- 
ing. If  you  don't  have  what  it  takes,  you  should  get  it  over  with  now  I 
don't  want  you  in  this  class.  Now  that  we  have  that  point  clear,  look  at 
the  model  of  the  muscular  system  on  the  table.  Find  the  parts  that  match 
the  numbered  muscles  in  your  pamphler  and  label  each  part.  I'll  let  you 
know  when  your  lime  is  up.  " 

Is  the  learner  put  at  ease?  Has  this  instructor  determined  if  he  is  ready 
to  start  this  lesson?  Did  the  instructor  preview  the  course  for  the 
trainees  to  give  them  an  idea  of  what  they  would  study?  Did  he  involve 
them  in  course  planning?  Did  he  set  a  good  mood  for  learning?  Negative 
attitudes  on  the  part  of  instructors  are  contagious.  They  tend  to  give 
the  trainees  the  same  negative  attitude  toward  the  whole  lesson.  Re  - 
member,  a  person  can  learn  anything  that  he  wishes  to  learn.  Motiva  - 
tion  and  trrinee  readiness  are  key  points  in  preparation  of  the  learner. 

Return,  now,  to  frame  37  and  read  each  answer  choice  carefully  before 
making  another  response. 


(from  Frame  33)  39 

YOUR  ANSWER:    The  teaching  principles  that  you  apply  when  you  pre- 
pare the  learner  are  readiness  and  motivation. 

You  are  correct!  The  most  important  questions  the  instructor  asks  him- 
self during  this  step  of  instruction  are,  "Is  the  trainee  ready  to  learn"? 
and,  "does  the  trainee  have  the  desire  to  learn?"  "~  

You  may  continue  to  the  next  question.    Turn  to  frame  37,  please. 


Ok 


(from  Frame  33)  40 

YOUR  ANSWER:    The  teaching  principles  that  you  apply  when  you  pre- 
pare the  learner  are  interest  and  evaluation. 

You  are  hedging  on  the  answer.  Trainee  interest  is  one  aspect  of  an  im- 
portant principle  involved  in  preparing  him  to  learn.  Evaluation,  how- 
ever, is  one  of  the  major  steps  of  instruction.  It  is  not  a  teaching  prin- 
ciple. 

Remember,  the  job  that  you  are  trying  to  accomplish  is  to  get  the  trainee 
ready  to  learn  and  to  make  him  want  to  learn  what  you  are  trying  to  teach. 

Go  back,  now  to  frame  33  and  consider  the  choices  carefully  before  mak- 
ing another  response. 


(from  Frame  37)  41 

YOUR  ANSWER:    Paragraph  *'C"  best  demonstrates  proper  preparation 

of  the  learner. 

Excellent!  In  the  perfect  situation,  the  instructor  would  not  dominate 
the  scene  as  he  does  in  this  simulated  situation.  The  best  instructor 
does  the  least  amount  of  talking.  The  classroom  is  instructor-centered 
more  during  the  preparation  of  the  trainee  than  during  any  other  step  in 
instruction,  however.  The  important  point  here  is  that  this  situation 
meets  the  standards  we  have  set  in  this  lesson  for  proper  trainee  prep- 
aration. We  put  the  learner  at  ease,  determine  if  he  is  ready  for  this 
particular  lesson,  preview  the  course  with  him  and  try  to  motivate  him 
to  learn,  discover  special  talents  and  abilities  to  bring  him  actively  into 
the  study,  involve  him  in  the  class  planning  and  set  a  favorable  mood  for 
study. 

You  are  ready  to  learn  now  how  to  present  the  information  or  skill  to  the 
student.  Go  now  to  Module  IV  of  the  "Four -Step  Method"  to  begin  this 
lesson. 
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As  a  vocational  instructor,  you  will  be  teaching  two  kinds  of  lessons: 
You  will  be  teaching  individual  skills  that  make  up  your  trade,  and  you 
will  be  teaching  related  information  that  will  help  the  trainee  to  do  the 
skill  better.  The  'Tour -Step  Method'*  is  used  for  both  lessons,  so  we 
will  discuss  instruction  generally  for  both  types  unless  we  specify  one 
or  the  other. 

The  hardest  part  of  your  job  is  already  over.  You  have  your  plan  of 
action  mapped  out  in  your  lesson  plans.  Your  trainee  has  been  physi- 
cally and  mentally  prepared  for  instruction.  This  means  that  you  are 
ready  to  begin  the  second  step  of  the  'Tour -Step  Method^'- -Presentation 
of  Instruction.  Let's  break  down  the  operation  of  Presentation  of  In- 
struction into  steps  (we  will  fill  in  the  key  points  when  we  examine  each 
step  in  detail): 

JOB:  Using  the  "Four-Step  Method"  OPERATION:  Presenting  instruc  - 

tion 


STEPS  KEY  POINI^ 


1.   Demonstrate  and  explain  one 
important  step  at  a  time. 

2.  Illustrate  your  instruction 
with  the  proper  aids  and 
materials. 

3.  Question  the  trainees  to  see 
if  they  understand  the  skill 
or  information  that  you  have 
presented. 

4.  Repeat  instruction  wherever 
answers  to  your  questions  in- 
dicate that  there  is  a  need. 

GO  ON  TO  THE  NEXT  PAGE 


(frame  1  continued) 


When  you  present  instruction,  what  four  things  must  you  do  to  make  sure 
that  the  trainee  will  understand  and  learn? 

FRAME  NO. 

Show  the  trainees  how  to  do  the  skill 

using  aids  and  materials.   Check  to  g 

make  sure  they're  paying  attention. 

Go  on  to  the  next  lesson. 

Demonstrate,  illustrate,  question,  5 
repeat  instruction. 

Prepare  the  trainee,  present  the  skill 

or  information,  allow  application  of  7 

skill  or  information,  evaluate  progress. 


4C3 


(from  Frame  5) 


2 


YOUR  ANSWER:  The  teaching  principles  that  Mr.  Bright  is  applying  are 
known  to  unknown  and  simple  to  complex. 

Excellent!  Having  applied  the  principle  of  teaching  from  the  known  to 
the  unknowi;  and  from  the  simple  to  the  complex,  you  can  decide  vour 
starting  point  and  begin  your  demonstration. 

The  demonstration  is  a  kind  of  ''show  and  tell. This  step  is  particular- 
ly important  to  a  skill  lesson.  The  trainee  needs  to  see  the  operation 
performed  as  he  will  be  asked  to  perform  it.  You  should  accompany 
your  demonstration  with  a  full  description  of  how^^ou  do  the  operation 
and  why  you  do  it  m  this  manner.  You  should  instruct  slowly,  complete- 
ly, and  patiently  one  important  ster)  at  a  time  making  sure  that  you  speak 
to  the  trainees  andnot  mutter  down  into  the  equipment  or  the  lectern  that 
you  are  using.  Be  sure  that  you  stress  tbie  key  points  in  performing  the 
operation.  Lastly,  don't  try  to  give  the  trainees  more  information  at 
one  time  than  they  can  master.  As  soon  as  you  have  presented  a  major 
point,  question  for  understanding  amd  repeat  instruction  if  necessary. 

Which  of  the  following  is  the  most  important  point  to  remember  in  dem- 
onstrating a  skill  or  related  infoTmation? 

FRAME  NO. 


Teach  one  important  step  at  a  time. 

^  Challenge  the  trainee  by  giving  him 
^  a  little  more  tlhan  he  can  learn  each 
time  you  present  instruction. 

*l  Mention  casually  the  key  points  to 
^  performing  the  skill 


11 


j*^'  ^^^^ 


4C4 


(from  Frame  1) 


3 


YOUR  ANSWER:  The  four  things  tliat  you  must  do  to  make  sure  that  the 

trainee  will  understand  an  ^  learn  when  you  present  in- 
struction ^vq: 

Show  the  trainees  how  to  do  the  skill 

Use  aids  and  materials 
Check  to  make  sure  they're  paying  attention 

Go  on  to  the  next  lesson 

On  the  surface  your  answer  seems  to  be  a  restatement  of  the  four  points 
that  we  listed.  Let's  examine  each  to  discover  why  they  are  not  suffi- 
cient. The  first  point  is  stated,  "Show  the  trainees  how  to  do  the  skill. 
Something  more  is  necessary  than  merely  ''showing"  them.  You  must 
also  make  each  move  clear  by  telling  them  what  you  are  doing  and  why. 
The  word  we  use  is  "demonstrate"  which  means  "to  prove  or  make  clear 
by  reason  or  evidence.  "  That  means  a  great  deal  more  than  "show,  " 
doesn't  it?  The  second  point  which  you  have  chosen  is,  "Use  aids  and 
materials."'  We  have  discussed  the  importance  of  aids  and  materials, 
and  you  should  know  that  aids  and  materials  must  not  simply  be  used. 
They  must  help  to  teach  by  reinforcing  what  you  have  already  presented 
or  makimg  clear  a  point  that  some  of  the  trainees  missed  in  your  presen- 
tation. The  word  we  used  which  has  this  meaning  is  "illustrate.  "  Your 
third  point  is,  "Check  to  make  sure  they're  paying  attention.  "  This  step 
has  a  much  more  important  purpose  than  as  a  disciplinary  measure.  You 
meed  to  know  if  your  instruction  is  effective.  Have  the  trainees  learned 
what  you  wished  from  your  presentation? 

Return  now  to  frame  1  and  select  the  response  that  answers  this  question. 


(from  Frame  5)  4 

YOUR  ANSWER:  The  teaching  principles  that  Mr.  Bright  is  applying  are 
unknown  to  known  and  simple  to  complex. 

Have  you  ever  seen  anyone  build  a  house  from  the  roof  down?  Of  course 
not!  In  effect,  this  is  what  you  are  saying  that  Mr.  Bright  is  doing.  You 
are  saying  that  he  is  beginning  his  lesson  with  something  his  passengers 
know  nothing  about  and  teaching  toward  what  they  already  know.  The 
previous  frame  stated  that  Mr.  Bright  chose  McKeeley  Park  because 
'"^most  of  his  passengers  have  been  there.*'  In  other  words  he  plans  to 
istirt  with  something  icnown  and  teach  toward  that  which  is  unknown.  The 
trainee's  previous  knowledge  should  serve  as  a  foundation  upon  which  to 
build  eacii  lesson. 

You  may  ihave  misread  the  answer  response.    K  not,  return  to  frame  5 
aznd  look  carefully  at  the  information  given  you  before  making  another 
c&*>ice. 


4C5 


(from  Frame  1) 


5 


YOUR  ANSWER:  The  four  things  that  you  must  do  to  make  sure  that  the 

trainee  will  understand  and  learn  when  you  present  in- 
struction are: 

Demonstrate 

Illustrate 

Question 

Repeat  instruction 

Very  good!  Following  each  of  these  steps  carefully  will  insure  that  the 
trainees  grasp  each  lesson  before  going  on  to  the  next.  You  will  be 
building  their  learning  solidly  as  you  go.  Just  like  stacking  building 
blocks,  learning  is  built  npon  skill  and  information  already  learned.  Pull 
one  block  from  the  middle  and  what  happens?  Collapse!  Leave  out  a 
block  and  the  stack  is  not  as  high  as  it  could  be.  One  lesson  unlearned 
or  learned  improperly  leaves  the  trainee  that  much  short  of  the  goals 
you  have  set. 

You  now  know  the  steps  involved  in  presenting  instruction.  The  question 
is,  "Where  do  you  begin  your  demonstration?''  You  refer  to  your  lesson 
plans  to  see  which  lesson  you  have  decided  to  teach  first.  You  then  re- 
fer to  notes  you  made  about  your  trainees'  readiness  when  you  observed 
them  during  the  preparation  step.  Suppose  you  are  teaching  carpentry. 
The  first  lesson  you  plan  to  teach  is  ''how  to  identify  the  simple  tools  of 
carpentry."  Most  of  your  trainees  are  already  familiar  with  these  tools, 
so  you  will  need  only  a  brief  lesson  to  refresh  memories  and  to  instruct 
those  who  are  not  familiar  with  the  tools. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  5  continued) 


You  are  using  two  very  important  teaching  principles  here.  First  of  all, 
you  are  beginning  your  instruction  with  something  familiar  to  the  train- 
ees, and  you  will  lead  into  something  that  they  have  not  yet  learned. 
This  is  called  teaching  from  the  known  to  the  unknown.  Secondly,  you 
are  beginning  with  the  simplest  subject  matter  of  your  trade --recogniz- 
ing the  simple  tools --and  you  will  build  upon  this  lesson  to  teach  more 
difficult  subjects.  This  is  called  teaching  from  the  simple  to  the  com- 
plex. 

Mr.  BMght  chose  McKeeley  Park  to  begin  his  tour  for  two  reasons:  1)  it 
is  close  to  the  departure  point  and  most  of  his  passengers  have  been 
there;  2)  the  park  is  fairly  small  and  takes  only  a  little  while  to  cover. 
What  teaching  principles  is  he  applying? 

FRAME  NO. 


Known  to  unknown 
Simple  to  complex 


ERIC 


4C7 


(from  Frame  2) 


6 


YOUR  ANSWER:  The  most  important  point  to  remember  in  demonstrat- 
ing a  skill  or  related  information  lesson  is  to  teach 
one  important  step  at  a  time. 

Good!  You  are  wise  to  realize  that  you  cannot  feed  information  to  your 
trainee  as  you  would  to  a  computer,  nox'  can  you  open  a  hinged  trap  in 
your  trainee's  head  and  pour  in  the  information.  You  must  feed  him 
knowledge  and  skill  as  he  is  able  to  digest  it.  Otherwise,  there  will  be 
a  loss  of  information  rather  than  a  steady  gain. 


In  demonstrating  a  skill  we  need  to  emphasize  another  very  important 
key  point.  If  at  all  possible,  the  trainee  should  observe  the  performance 
from  the  same  viewpoint  that  he  will  have  to  perform--in  some  cases, 
from  behind  the  instructor,  not  from  the  front.  Why?  Do  you  ever  have 
trouble  tying  a  necktie  as  you  look  in  a  mirror?  What  you  thought  was 
left  is  actually  right.  You  can't  seem  to  become  coordinated.  Your 
hands  keep  trying  to  go  in  the  wrong  direction.  The  problem  is  that  you 
have  to  determine  how  the  mirror  reflects  your  image  before  you  can 
decide  which  hand  is  which. 


GO  ON  TO  THE  NEXT  PAGE 


4C8 


(frame  6  continued) 


In  watching  you  perform  a  skill  from  the  front,  your  trainees  will  have 
to  turn  you  around  mentally  in  order  to  see  the  job  done  as  they  will  have 
to  do  it.  They  v/ill  more  than  likely  become  confused  trying  to  reverse 
the  process.  You  must  simplify  the  trainees'  learning  process  by  mak- 
ing your  demonstration  as  much  like  the  trainees'  own  performance  as 
possible. 

Mr.  Bright  is  showing  his  trainees  how  to  operate  the  typewriter  at  the 
rear  of  the  bus.    What  is  wrong  with  his  demonstration? 

FRAME  NO, 

He  is  giving  his  trainees  more 
than  one  major  step  at  a  time. 

He  should  have  a  trainee  who 
understands  the  process  to  13 
_  demonstrate. 


15 


4CS 


(from  Frame  1) 


7 


ERIC 


YOUR  ANSWER:  The  four  things  that  you  must  do  to  make  sure  that  the 

trainee  will  understand  and  learn  when  you  present  in- 
struction are: 

Prepare  the  trainee 

Present  the  skill  or  information 

Allow  application  of  skill  or  information 

Evaluate  progress 

I  think  that  you  must  have  misunderstood  the  question.  The  question 
asked  you  to  select  the  four  steps  to  follow  when  presenting  instruction. 
Look  again  at  the  four  steps  you  have  chosen.  You  probably  realize  by 
now  that  you  have  chosen  the  four  major  steps  of  the 'Tour-Step  Method'' ! 
What  we  are  asking  is  that  you  identify  the  four  points  to  follow  in  carry- 
ing out  the  second  step  of  the  "Four-Step  Method. " 

Make  sure  you  have  read  the  question  carefully  before  choosing  the  cor- 
rect response.  Return  now  to  frame  1  and  review  the  frame  briefly  be- 
fore making  another  selection. 


(from  Frame  5)  8 

YOUR  ANSWER:  The  teaching  principles  that  Mr.  Bright  is  applying  are 

readiness  and  motivation. 

These  principles  of  learning  are  most  important  in  the  preparation  step. 
You  cannot  begin  the  presentation  step  unless  these  principles  have  been 
applied  successfully  in  the  preparation  step,  as  a  matter  of  fact.  How 
would  you  know  where  to  begin  presentation  of  information  if  you  did  not 
know  the  trainees'  level  o£  readiness?  How  effective  would  your  presen- 
tation be  if  the  trainees  were  not  motivated? 

When  you  begin  the  presentation  step,  you  must  know  that  the  trainee  is 
ready  and  motivated  to  receive  instruction.  Then  you  determine  in  the 
presentation  step  exactly  where  you  will  begin  to  instruct.  The  teaching 
principles  that  you  should  have  chosen  will  tell  you  this. 

Return  to  frame  5  and  study  the  frame  carefully  before  making  the  cor- 
rect response. 
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(from  Frame  2) 


9 


YOUR  ANSWER:  The  following  is  the  most  important  point  to  remember 

in  demonstrating  a  skill  or  related  information  lesson: 
Challenge  the  trainee  by  giving  him  a  little  more  than 
he  can  learn  each  time  you  present  instruction. 

This  tactic  is  like  dangling  a  carrot  in  front  of  a  horse  to  make  him  run. 
In  some  cases  this  may  work,  but  not  in  all.  When  the  horse  realizes 
that  he  cannot  get  the  carrot  regardless  of  how  hard  he  tries,  he  will 
stop  trying  altogether.  This  is  the  same  effect  that  teaching  above  the 
learner's  head  or  teaching  each  point  too  quickly  have.  The  learner  will 
try  harder  for  a  while;  but  when  he  sees  that  the  goal  is  unreachable,  he 
stops  trying. 

Instead  of  creating  frustration  for  the  trainee,  you  must  attempt  to  min- 
imize the  frustrations  of  learning  as  much  as  possible. 

There  is  a  better  answer  for  this  question.  Return  to  frame  2  and  find 
it. 

(from  Frame  6)  10 

YOUR  ANSWER:  Mr.  Bright  is  giving  his  trainees  more  than  one  major 

step  at  a  time. 


ERIC 


Since  you  are  given  only  a  picture,  it  would  be  almlost  impossible  to  de- 
termine if  this  were  true.    Look  at  the  picture  again.    Mr,  Bright  is 
demonstrating  the  use  of  the  typewriter.   How  well  do  you  think  his  pas- 
sengers will  be  able  to  operate  this  machine  after  watching  his  demon- 
stration?  Do  you  think  they  can  all  see  the  demonstration?    Can  those 
\^7h6  are  able  to  see  turn  the  machine  around  in  their  minds  well  enough 
to  remember  what  Mr.  Bright  has  shown  them?  Putting  on  a  demonstra- 
tion in  this  manner  is  like  tying  a  lead  weight  around  someone's  waist 
while  teaching  him  how  to  awim.    He  will  be  so  busy  merely  trying  to 
keep  his  head  out  of  the  water  that  he  won't  have  time  to  listen  to  your 
instruction* 

With  these  remarks  as  clues,  return  to  frame  6  and  make  the  correct 
response, 
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(from  Frame  2) 


11 


YOUR  ANSWER:  The  most  important  point  to  remember  in  demonstrat- 
ing a  skill  or  related  information  lesson  is  to  mentior 
casually  the  key  points  to  performing  the  skilL 

Casually  mentioning  the  key  points  related  to  performing  some  sKills 
could  mean  the  difference  in  the  trainee^s  having  a  hand  or  losing  one! 
Key  points  not  only  tell  the  person  performing  the  skill  the  best  way  to 
do  a  step;  they  also  include  any  safety  hints  necessary  to  prevent  acci- 
dents while  performing  the  step.  Therefore,  key  points  must  be  stress- 
ed rather  than  mentioned  lightly  in  passing.  You  are  the  instructor,  and 
only  you  can  warn  the  trainee  of  any  danger  that  might  exist  in  perform- 
ing an  operation. 

You  probably  realize  your  error  by  now.  Return  to  frame  2  please,  and 
select  the  correct  response. 


(from  Frame  15)  12 

YOUR  ANSWER:  When  Mr.  Bright  makes  his  dgmpnstrations  interest- 
ing, easy  to  follow,  and  slow  enough  for  all  students 
to  catch  on,  he  is  applying  the  principle  of  success. 

Saying  that  success  is  the  name  of  the  teaching  principle  that  we  discuss- 
ed is  like  saying  that  your  name  is  man.  Success  is  not  the  principle, 
but  a  characteristic  that  determines  how  well  the  principle  works.  If 
the  trainee  has  a  high  degree  of  success  with  learning,  the  principle  has 
been  applied  properly;  if  he  is  not  successful,  the  principle  has  been 
applied  poorly. 

Re-read  carefully  the  information  in  frame  15  before  ftiaking  your  next 
response. 


I 

■  (from  Frame  6)  13 

YOUR  ANSWER:   Mr.  Bright  should  have  a  trainee  who  understands  the 

process  to  demonstrate. 

It  is  always  good  to  involve  as  many  of  your  trainees  as  possible  in  the 
teaching  situation.  It  is  not  'Who''  that  is  important  here,  but  "How'M 
If  you've  ever  learned  a  dance  step  from  someone,  you  know  that  you 
cannot  stand  facing  the  person  who  is  teaching  you;  you  must  stand  be- 
side him  to  imitate  his  steps  easily.  The  same  principle  applies  in  your 
demonstrations.  Is  Mr.  Bright  making  his  demonstration  easy  for  his 
passengers  to  repeat? 

Return  to  frame  6  and  ask  yourself  this  question  as  you  examine  the 
picture. 


(from  Frame  17)  14 

YOUR  ANSWER:  You  should  use  teaching  aids  and  materials  in  the  class- 
room as  a  time  filler. 

No  activity  that  is  carried  on  in  the  classroom  should  ever  be  for  the 
purpose  of  filling  time.  If  it  does  not  relate  to  the  lesson,  it  should  not 
be  used.  If  it  does  not  add  to  the  learning  of  a  particular  point  or  step, 
it  should  not  be  used.  You  have  gone  to  a  great  deal  of  trouble  in  pre- 
paring the  learner  to  set  the  proper  mood  for  the  lesson  that  you  are  go- 
ing to  teach.  Nothing  should  interfere  with  the  reaction  that  you  have 
started.  To  do  so  would  be  like  getting  a  passenger  train  up  to  a  p;ood 
speed  and  uncoupling  the  coaches.  Regardless  of  how  f!^st  the  engine 
runs,  the  rest  of  the  train  will  go  nowhere!  The  engineer  will  lose  time 
having  to  return  and  pick  up  the  detached  cars. 

Regardless  of  how  good  an  aid  or  material  is.,  if  it  does  not  add  to  the 
point  you  are  trying  to  teach,  don't  use  it! 

Return  now  to  frame  17  and  select  the  correct  response. 
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I 


(from  Frame  6) 


15 


YOUR  ANSWER:    Mr.  Bright  should  have  the  trainees  look  over  his 

shoulder  as  he  demonstrates. 


Certainly!  From  this  point  of  view,  the  trainees  can  see  Mr.  Bright 
manipulate  the  buttons  and  levers  on  the  typewriter  just  as  they  will  in 
their  use  of  the  machine. 

We  have  mentioned  throughout  our  discussion  of  the  ''Four -Step  Method" 
the  importance  of  making  the  trainee  comfortable,  making  him  want  to 
learn,  and  minimizing  any  unnecessary  interferences  with  his  task  of 
learning.  This  has  probably  led  you  to  realize  that  the  classroom  is 
actually  "trainee-centered''  rather  than  "instructor-centered. " 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  15  continued) 


You  have  been  hired  to  do  a  job;  that  job  is  to  teach  your  trainees  your 
trade  and  anything  else  that  will  help  them  learn  to  do  this  trade  more 
easily,  more  skillfully,  and  more  efficiently.  You  would  not  put  your 
foot  on  the  brake  pedal  and  the  accelerator  of  your  car  at  the  same  time, 
would  you?  Not  only  would  it  make  the  car's  task  impossible,  but  you' 
would  get  nowhere.  You  might  even  wind  up  paying  to  have  your  brakes 
relined!  By  the  same  token,  the  precautions  that  you  take  in  the  class- 
room to  make  learning  simpler  and  more  pleasant  for  your  trainees  are 
not  for  the  purpose  of  pampering  them,  but  rather  shortcuts  to  doing  your 
job  better.  There  is  a  teaching  principle  which  incorporates  this  theory 
--the  principle  of  EFFECT.  In  short,  this  principle  states  that  tiie 
trainee  must  have  success  with  and  get  satisfaction  from  learning  in 
order  to  retain  what  is  taught  and  to  desire  to  learn  more. 

What  principle  of  teaching  is  Mr.  Bright  applying  when  he  makes  his 
demonstrations  interesting,  easy  to  follow  and  slow  enough  for  all  train- 
ees to  catch  on? 

FRAME  NO. 


ERIC 


I 
I 

16 


AIDS 


KIND 

DEFINITION 

EXAMPLES 

Display  aids 

Eye-catching 
arrangements 
of  materials 
displayed  in 
the  classroom 

Chalk  board  drawings, 
pictures  and  diagrams 
on  large  pads  of  paper, 
posters,  cartoons,  flip 
charts,  felt  boards, 
and  permanent  wall 
charts. 

Projected  aids 

Enlargements 
of  subject  matter 
on  a  screen  with 
a  projector 

Slides,  filmstrips, 
motion  pictures, 
opaque  or  overhead 
projector. 

3-D 

The  object 
about  which 
you  are  teach- 
ing, a  part  ol 
it,  a  model  or 
a  mock-up  of  it. 

Mock-up  (a  full- 
sized  model  built 
accurately  to  scale) 
Model  (a  duplicate  of 
the  object  built  to 
scale.  May  be  larger 
or  smaller  than  actual 
object).  Actual  object. 

Duplicated  aids 

Materials 
printed  to  hand 
out  to  indi- 
vidual trainees. 

Job  breakdown  sheets, 
grading  sheets, 
outlines  of  lessons, 
fact  sheets,  diagrams. 

i 
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(frame  16  continued) 


Which  kinds  of  aids  would  Mr,  Bright  be  using  if  he  used  an  overhead 
projector  to  introduce  his  presentation,  distributed  fact  sheets  for  the 
trainees  to  refer  to,  and  used  a  series  of  pictures  on  a  flip  chart  to  add 
to  his  presentation? 


Display  aid,  projected  aids.  3-D 
aid 


FRAME  NO. 


18 


3-D  aid,  duplicated  aid,  display 
aid 

Duplicated  aid,  display  aid,  pro-  23 
jected  aid 


ERIC 


(from  Frame  15) 


17 


YOUR  ANSWER:  When  Mr.  Bright  makes  his  demonstrations  interest- 
ing, easy  to  follow,  and  slow  enough  for  all  trainees 
to  catch  on,  he  is  applying  the  principle  of  effect. 

Very  good!  Not  only  Is  it  important  to  apply  the  principle  of  effect,  but 
to  apply  it  correctly.  The  effect  of  learning  upon  a  trainee  can  be  a 
favorable  one  giving  him  a  feeling  of  success  and  accomplishment  or 
the  effect  can  be  a  poor  one  turning  the  trainee  against  the  learning  pro- 
cess. Application  of  this  principle  does  not  end  with  the  demonstration 
step  but  is  carried  on  throughout  the  presentation  step  as  well  as  the 
application  and  evaluation  steps.  We  will  discuss  its  proper  use  as  we 
continue  our  lesson. 

In  our  job  breakdown  of  the  presentation  step,  our  second  step  is  'Illus- 
trate each  point  with  the  proper  aids  and  materials. We  have  already 
discussed  how  to  go  about  selecting  teaching  aids  and  materials.  Now 
we  will  tell  you  how  to  use  them  to  best  advantage.  The  word  'Illustrate'' 
gives  you  a  clue.  It  means  "to  enlighten,  to  shed  light  upon,  to  clarify.  " 
This  is  the  purpose  for  using  aids  and  materials  in  the  classroom.  This 
is  the  reason  that  Mr.  Bright  was  chosen  to  illustrate  the  teaching  points 
made  in  this  lesson.  Each  time  you  present  a  major  idea  or  a  major 
step,  you  should  illustrate  with  appropriate  aids  and  materials.  For 
those  who  understood  your  demonstration,  the  illustrations  will  strength- 
en their  learning  by  repetition.  For  those  for  whom  your  demonstration 
might  not  have  been  clear,  the  aids  and  materials  should  present  the 
same  material  in  an  interesting  way  to  "enlighten"  these  trainees. 


GO  ON  TO  THE  NEXT  PAGE 


ERIC 
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(ira:   e  17  continued) 

Wh>~  s  hould    ){x  use  teaching  aids  and  materials  in  the  classroom? 


FRAME  NO. 

As  a  time  filler  14 
To  clarify  a  step  20 
To  teach  a  point  22 


(from  Frame  16)  •  18 

YOUR  ANSWER;  If  Mr.  Bright  used  an  overhead  projector  to  introduce 

his  presentation,  distributed  fact  sheets  for  the  train- 
ees to  refer  to,  and  used  a  series  of  pictures  on  a  flip 
chart  to  add  to  his  presentation,  he  would  be  using  a 
display  aid,  a  projected  aid,  and  a  3-D  aid. 

Your  answer  is  partially  right.  An  overhead  projector  is  a  projected 
aid  and  a  flip  chart  is  a  display  aid.  What  about  the  fact  sheets?  Are 
they  3-D  aids?  A  model  car  would  be  a  3-D  aid.  The  fact  sheet  might 
contain  information  about  a  car,  but  a  model  car  is  actually  a  reproduc- 
tion of  a  car. 

Return  to  frame  16.  Study  the  chart  carefully  to  discover  to  what  group 
of  aids  the  fact  sheet  belongs.  You  may  then  make  another  answer  se- 
lection. 


(from  Frame  15) 


19 


YOUR  ANSWER:  When  Mr.  Bright  makes  his  demonstrations  interest- 
ing, easy  to  follow,  and  slow  enough  for  all  trainees 
to  catch  on,  he  is  applying  the  principle  of  readiness. 

Until  the  trainee  is  ready  to  learn,  you  cannot  begin  to  present  instruc- 
tion. The  principled  readiness,  then,  is  applied  in  the  preparation 
step,  not  in  the  presentation  step.  Of  course,  each  of  the  principles 
that  you  apply  after  the  preparation  step  depends  upon  how  well  you 
carried  out  the  principles  of  readiness  and  motivation. 

Return  now  to  frame  15  and  make  the  correct  response. 


(from  Frame  17)  20 

YOUR  ANSWER:  You  should  use  aids  and  materials  in  the  classroom  to 

clarify  a  step. 

Excellent!  Aids  and  materials  are  like  a  hat  on  a  well-dressed  man  or 
gloves  on  a  woman- -they  add  the  finishing  touches.  They  should  be  used 
to  stimulate  interest,  to  add  variety  to  the  lesson,  and,  most  impottant 
of  all,  to  help  the  instructor  by  clarifying  and  repeating  information  that 
you  have  presented.  Aids  and  materials  should  NEVER  be  used  as  time 
fillers  or  as  substitutes  for  you,  the  instructor. 

We  have  listed  previously  aids  and  materials  that  you  will  use  in  your 
instruction.  Let's  divide  these  into  groups  and  discuss  them  brief Jy. 
You  are  not  expected  to  memorize  the  kinds  of  aids  and  materials,  but 
to  familiarize  yourself  with  them.  This  will  help  you  to  decide  which 
ones  best  suit  the  needs  of  each  lesson. 

In  the  next  frame  we  have  prepared  a  chart  listing  the  kinds  of  aids  and 
materials,  a  definition  for  each,  an  idea  of  their  uses,  and  examples  of 
each.   Ple:a:se  go  on  to  frame  16  and  study  this  chart  carefully. 
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(from  Frame  16) 


21 


YOUR  ANSWER:  If  Mr.  Bright  used  an  overhead  projector  to  introduce 
his  presentation,  distributed  fact  sheets  for  the  train- 
ees to  refer  to,  and  used  a  series  of  pictures  on  a  flip 
chart  to  make  his  presentation,  he  would  be  using  a  3-D 
aid,  a  duplicated  aid,  and  a  display  aid« 

I  believe  that  you  have  confused  3-D  and  projected  aids.  The  fact  sheet 
is  a  duplicated  aid;  the  flip  chart  is  a  display  aid.  Is  the  overhead  pro- 
jector a  3-D  aid?  The  overhead  projector  throws  an  enlargement  of 
subject  matter  from  a  ''transparency''  onto  a  screen.  It  is  like  a  slide 
movie  that  you  create  yours  elf  as  you  go  along  or  prepare  ahead  of  time. 
The  "film"  is  called  a  "transparency"  and  looks  like  a  thick  sheet  of 
transparent  plastic.  A  3-D  aid  is  not  a  picture.  It  is  either  an  actual 
object  or  a  reproduction  of  the  object  built  to  scale.  A  toy  gun  could  be 
a  3-D  aid,  then^  if  it  were  built  to  scale  and  used  to  demonstrate  the  use 
or  workings  of  the  actual  gun. 

You  may  wish  to  look  again  at  the  information  provided  on  projected  and 
3-D  aids  on  frame  16.  After  you  have  studied  these  carefully,  you  may 
choose  the  correct  response. 


(from  Frame  17)  22 

YOUR  ANSWER:  You  should  use  teaching  aids  and  materials  in  the  class- 
room to  teach  a  point. 

Warning!  Never  use  aids  and  materials  to  teach.  Hub  caps  are  pretty, 
but  you  don't  need  them  unless  you  have  a  car  to  put  them  on.  Pictures 
add  a  great  deal  to  the  appearance  of  a  room,  but  what  good  are  they 
without  walls  on  which  to  hamg  them? 

Teaching  aids  do  just  that- -aid  or  help  the  instructor  by  clarifying  and 
making  subject  matter  more  interesting.  They  should  never  be  used  as 
a  substitute  for  the  instructor.  Only  you  know  what  your  trainees  need, 
and  only  you  can  coordinate  different  aids,  materials,  methods,  and 
activities  into  a  worthwhile  lesson.  No  teaching  aid  or  material  can 
serve  this  purpose  alone. 

Return  to  frame  17  and  select  the  correct  response. 
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(from  Frame  ^S) 


YOUR  ANSWER:  K  Mr.  Bright  used  an  overhead  projector  to  introduce 

his  presentation,  distributed  fact  sheets  for  the  train- 
ees to  refer  to,  and  used  a  series  of  pictures  on  a  flip 
chart  to  add  to  his  presentation,  he  would  be  using  a 
display  aid,  a  duplicated  aid,  and  a  projected  aid* 

Good!  The  overhead  projector  is  a  projected  aid,  the  fact  sheet  is  a 
duplicated  aid  and  the  flip  chart  of  pictures  is  a  display  aid. 

Next  we  want  to  examine  the  kinds  of  materials  that  you  may  want  to 
make  use  of  in  your  teaching.   For  this  purpose,  turn  to  frame  24. 


24 

Look  at  the  chart  below  now  and  examine  the  teaching  materials  carefully: 


MATERIAI^ 


KIND 


DEFINITION 


EXAMPLES 


Textbook 

A  book  used  in 
the  study  of  a 
subject. 

Any  book  on 
the  trainee's 
level  which 
covers  the 
subject  in  the 
manner  you 
desire. 

Manual 

A  liandbook 

Same  as  above. 

Reference 
works 

Any  books  relat- 
ing to  the  subject 
that  are  made 
available  to  trainees. 

Same  as  above. 

Workbook  or 
study  guide 

Individual  exercise 
book  of  problems  to 
be  solved  directly 
on  the  pages. 

Book  usually 
designed  to 
accompany  the 
text. 

Programmed 
lesson 

A  body  of  knowledge 
or  information  arranged 
in  sequence  for  self-- 
instructional  purposes. 

The.  lesson  that 
you  are  taking  is 
a  programmed 
lesson. 

What  kind  of  teaching  material  are  we  using  to  teach  you  the  "Four-Step 
Method"? 

FRAME  NO. 
Workbook  26 
Programmed  lesson  29 
Manual  31 


ERIC 
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(from  Frame  30) 


25 


YOUR  ANSWER:   This  picture  and  caption  illustrate  Mr.  Bright's  best 

attempt  to  use  the  seven  hints  for  presenting  aids  and 
materials. 


Very  good!  Mr.  Bright  has  the  aid  or  material  at  hand;  it  is  covered  toi 
prevent  the  trainees'  distraction  until  he  is  ready  to  show  it;  and  he  is^ 
facing  the  trainees  as  he  prepares  them  for  the  aid.  There  are  several 
points  that  could  not  be  weighed  by  the  information  that  you  were  given. 
For  instance,  we  do  not  know  if  the  trainees  were  told  enough  to  interest 
them  in  the  presentation  of  the  map,  nor  do  we  know  if  they  were  told 
precisely  what  he  expected  them  to  gain  from  viewing  the  map's  presen- 
tation. In  comparison  with  the  other  answer  choices,  however,  this  was 
the  most  adequate. 

The  next  step  In  our  breakdown  of  the  operation  PRESENTING  INSTRUC- 
TION is  "Question  the  trainees  to  see  if  they  understand  the  skill  or  in- 
formation that  you  have  presented. "  Why  question  the  trainees  during 
the  Ppesentation  Step?  Questioning  is  a  form  of  evaluation.  Doesn't  this 
belong  with  the  Evaluation  Step  of  the  "Four-Step  Method"? 

ActUplly,  you  evaluate  your  trainees  continually  during  the  endre  instruc- 
tion. Questioning  is  particularly  Important  during  this  stage  of  the  Pre« 
sentatlon  Step  to  catch  any  trainee  who  may  have  missed  all  or  any  part 
of  your  Instruction.  By  discovering  this  now,  you  will  prevent  him  from 
snowballing  Into  niore  and  more  misunderstanding. 


GO  ON  TO  THE  NEXT  PAGE 


"There  are  many  things  of  interest  to  see  and  do  in 
McKeeley  Park.  The  map  I  am  about  to  show  you  will 
point  out  the  places  we  will  tour. " 


424 


(frame  25  continued) 

What  is  the  purpose  of  questioning  a  trainee  as  a  step  in  the  task  of  Pre- 
sentation of  instruction? 

FRAME  NO. 


To  test  the  trainee's  ability  to 
retain  the  information 

To  make  sure  he  was  listening 
to  the  presentation 

To  find  out  if  he  has  understood 
what  you  have  taught 


27 
32 
34 
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(from  Frame  24) 


26 


YU0R  ANSWER:    The  kind  of  teaching  material  we  are  using  to  teach 

you  the  'Tour -Step  Method''  is  a  workbook. 

Stop  and  think  for  a  moment.  Workbooks  are  books  containing  exercises 
that  make  you  apply  information  studied  in  a  textbook.  Do  you  use  a 
pencil  at  all  with  the  teaching  material  that  we  are  using?  Does  this 
lesson  have  an  accompanying  textbook?  The  type  of  material  that  you 
are  using  is  designed  to  teach  you  without  aid  of  an  instructor.  A  work- 
book is  not.  There  are  other  types  of  materials  similar  to  this  one  that 
look  like  a  workbook,  but  the  material  is  complex  in  arrangement  and 
needs  no  accompanying  text  to  supply  information. 

You  need  to  study  the  chart  on  the  original  frame  more  carefully  before 
making  your  next  answer  selection.   Please  return  now  to  frame  24. 


(from  Frame  25)  27 

YOUR  ANSWKR:   The  purpose  of  questioning  the  trainee  as  a  step  in  the 

task  of  presentation  of  Instruction  is  to  test  the  train- 
ee's ability  to  retain  the  information. 

During  the  Preparation  Step,  if  you  remember,  you  find  out  as  much  as 
you  can  about  the  trainee\s  interests  and  abilities.  Without  knowing  on 
what  level  to  begin  your  instruction,  you  cannot  go  on  to  the  Presentation 
Step.  K  you  have  not  presented  the  skill  or  information  on  your  trainee's 
level  of  ability,  a  failure  on  the  trainee's  part  to  answer  a  question  cor- 
rectly should  point  out  a  weakness  in  your  instruction.  If  you  try  to 
dance  on  roller  skates  and  fall  flat  on  your  face,  odds  are  that  it's  your 
inability — not  the  skates ! 

Keeping  this  in  mind,  return  to  frame  25  and  make  the  correct  response. 


(from  Frame  30) 


28 


YOUR  ANSWER:   This  picture  and  caption  illustrate  Mr.  Bright's  best 

attempt  to  use  the  seven  hints  for  presenting  aids  and 
materials: 


'This  will  be  a  map  of  the  route  we  will  take  through 
McKeeley  Park, " 

Study  carefully  the  picture  that  you  have  chosen.  How  well  do  you  think 
the  trainees  can  hear  Mr.  Bright?  What  do  you  think  the  trainees  are 
doing  with  their  time  while  they  wait  for  him  to  complete  the  map?  Did 
he  prepare  the  trainees  by  telling  them  just  what  he  wished  them  to  look 
for  in  his  presentation  of  the  map? 

Go  to  frame  29  which  lists  the  seven  hints  for  presenting  aids  and  ma- 
terials. Study  especially  numbers  1,  4,  and  5.  Then  you  may  turn  to 
frame  30  to  make  another  selection. 
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i 


ERIC 


(from  Frame  24)  29 

YOUR  ANSWER:    The  kind  of  teaching  material  we  are  using  to  teach 

you  the  ^'Four-Step  Method^'  is  a  progianimed  lesson. 

Correct!  We  are  using  this  programmed  lesson  to  show  you  a  plan  of 
action  to  use  in  the  classroom.  If  you  are  thinking,  "One  aid  or  mate- 
rial by  itself  should  never  be  used  to  teach  a  lesson,'*  you  are  right! 
We  hope,  since  we  cannot  have  an  instructor  to  coordinate  your  study 
properly,  that  this  program  will  motivate  you  to  study  other  materials 
and  use  other  aids  that  will  help  you  with  your  teaching  task.  You  must 
be  your  own  teacher,  and  we  have  supplied  you  with  one  material  to  get 
you  stai'ted. 

We  know  that  Ave  use  aids  and  materials  to  clarify  instruction,  to  help 
teach  a  step,  to  generate  interest,  to  involve  more  senses  in  the  learn- 
ing process.  We  know  what  aids  and  materials  we  can  use.  Now  that 
we  know  the  why  and  what  we  need  to  know  how.  The  answer  to  this 
question  will  make  the  use  of  aids  and  materials  effectivc. 

You  have  already  previewed  the  aid  or  material  in  the  planning  stages 
to  decide  what  you  wish  the  student  to  look  for  when  it  is  presented.  You 
have  arranged  the  room  properly  for  the  use  of  the  aid  or  material  in 
the  preparation  step.  This  much  of  the  how  has  already  been  accom- 
plished. 

For  some  hints  toward  completing  the  how,  GO  ON  TO  THE  NEXT  PAGE. 
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(from  Frame  29) 


30 


The  following  pictures  show  Mr,  Bright's  attempt  to  use  the  seven  things 
listed  on  the  previous  frame.  Study  each  picture  and  caption.  You  may 
refer  to  the  information  on  the  previous  frame  to  help  you  decide  which 
is  the  best. 

FRAME  NO. 

r  / 

"There  are  many  things  of 
interest  to  see  and  do  in 
McKeeloy  Park.   The  map 
I  am  about  to  show  you  will 
point  out  the  places  we  will 
tour. 


"This  will  be  a  map  of  the 
route  we  will  take  through 
McKeeley  Park. " 


t4 

28 


"Now  that  we  have  discussed 
the  varieties  of  activities  in 
the  park,  let's  look  at  the  map 
and  trace  our  tour  through  it, " 


33 


ir  1^ 


129 


(from  Frame  24) 


YOUR  ANSWER:    The  kind  of  teaching  material  we  are  using  to  teach 

you  the  "Four-Step  Method"  is  a  manual. 

If  you  will  recall,  a  manual  is  a  handbook — a  book  that  one  can  carry  as 
a  handy  reference.  The  teaching  material  that  we  are  using  is  almost 
impossible  to  use  as  a  reference  book.  The  frames  are  "scrambled"  so 
that  it  cannot  be  read  like  a  reference  book.  A  table  of  contents  is  next 
to  impossible  because  the  ideas  are  so  closely  woven  that  you  jump  into 
the  middle  of  an  idea  at  almost  any  point  within  the  lesson.  With  a  ref- 
erence manual,  you  want  information  that  you  can  put  your  finger  on  im- 
mediately to  solve  some  problem  or  to  aid  your  performance.  Manuals 
are  not  designed  to  teach,  but  to  supply  information. 

Return  to  frame  24  and  survey  the  chart  again  before  making  another 
response. 


(from  Frame  25)  32 

YOUR  ANSWER:  The  purpose  of  questioning  the  trainee  as  a  step  in  the 

task  of  Presentation  of  Instruction  is  to  make  sure  he 
was  listening  to  the  presentation. 

This  could  be  an  important  indicator  to  you  regarding  the  effectiveness 
of  your  instruction.  If  the  trainee  is  daydreaming,  it  may  be  because 
your  presentation  is  over  his  head,  dull,  or  too  long.  It  could  also  mean 
that  the  trainee  has  personal  problems  that  are  hindering  his  concentra- 
tion. 

You  should  not  look  upon  questioning  the  trainee  as  a  means  of  catching 
him  in  the  act  of  "goofing  off."  You  must  be  asking  questions  that  re- 
veal what  he  has  learned  from  your  presentation  and  what  you  need  to  do 
to  teach  him  what  he  has  missed. 

Return  now  to  frame  25  and  make  the  correct  response. 
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(from  Frame  30) 


YOUR  ANSWER:    This  picture  and  caption  illustrate  Mr.  Bright's  best 

attempt  to  use  the  seven  hints  for  presenting  aids  and 
materials: 


"Now  that  we  have  discussed  the  varieties  of  activities 
in  the  park,  let's  look  at  the  map  and  trace  our  tour 
through  it. " 

Mr.  Bright  has  set  himself  up  with  some  competition  by  using  this  ap- 
proach to  his  presentation.  He  has  a  very  interesting-looking  map,  and 
it's  in  his  favor  that  he  has  it  drawn  in  advance  of  his  presentation.  The 
problem  is  that  his  trainees  will  be  looking  at  the  map  instead  of  listen- 
ing to  his  presentation  of  the  lesson.  By  the  time  he  gets  around  to  dis- 
cussing the  map,  the  trainees  will  be  bored  with  it.  It  will  have  lost  its 
effect. 

Read  the  caption  again.  Aids  and  materials  should  illustrate  a  step  in  a 
lesson.  Do  you  think  that  tracing  the  route  of  the  tour  illustrates  a  step 
concerned  with  the  varieties  of  activities  in  the  park? 

Return  to  frame  30  which  lists  the  seven  hints  for  presenting  aids  and 
materials.  Pay  special  attention  to  numbers  2,  3,  and  4  before  yougo 
on  to  the  next  frame  to  choose  the  correct  response. 
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(from  Frame  25) 


YOUR  ANSWER:  The  purpose  of  questioning  the  trainee  as  a  step  in  the 

task  of  Presentation  of  Instruction  is  to  find  out  if  he 
has  understood  what  you  have  taught. 

Excellent!  If  the  trainee  can  answer  the  question  correctly,  you  know 
that  he  is  ready  to  continue  to  the  next  step.  If  he  cannot,  then  you  must 
decide  by  the  type  of  answer  that  he  gives  where  the  problem  lies  so  that 
you  can  help  him  solve  it.  Good  questions  keep  you  from  going  ahead 
with  instruction  until  you  are  sure  that  every  trainee  understands  the 
information  or  skill. 

This  leads  us  to  ask,  'What  is  a  good  question?"  A  good  question  not 
only  tells  you  what  the  trainee  knows  and  spot-checks  your  own  effec- 
tiveness, but  it  can  stress  a  point,  serve  to  review,   and  cause  the 
trainee  to  apply  information  presented. 

A  question  should  be  brief,  simply  stated,  and  limited  to  one  main  idea. 
For  instance: 

THIS:  "How  do  you  divide  7  into  49?" 

NOT  THIS:  "Define  dividend,  divisor,  quotient,  and 
remainder;  then  show  how  they  interact 
to  interpret  1/7  of  the  numerical  value 
of  49."    (Actually  two  questions;  too 
wordy ! ) 


A  question  should  begin  with  "how,"  "why,"  "when,"  "where,"  or  "what." 
These  question  words  tend  to  lead  into  questions  that  require  a  thought- 
ful, complete  answer.  Example: 

THIS:  "How  do  you  apply  the  Golden  Rule?" 


NOT  THIS:  "Do  you  live  by  the  Golden  Rule?" 

(A  question  that  requires  a  "yes"  or 
"no"  answer  tells  you  little  of  what 
the  student  knows. ) 


CONTINUE  TO  THE  NEXT  PAGE 


(frame  34  continued) 


Finally,  the  manner  in  which  you  state  9  question  is  important.  You 
should  not  embarrass  or  frighten  the  trainee  when  you  ask  a  question. 
Questions  should  encourage,  not  squelch,  discussion.  Asking  an  opinion 
is  always  a  good  approach.  The  question  should  be  posed  in  a  conver- 
sational manner  to  the  whole  group,  pausing  before  calling  upon  one 
person  to  answer.  This  assures  that  everyone  is  alert  and  has  a  chance 
to  think  about  the  question  before  he  is  called  upon: 

THIS:  ''How  do  you  change  the  spark  plugs 
in  a  car,  Ralph?'' 

NOT  THIS:  "Jack,  we  will  assume  that  you  know 
everything  since  you  were  not  paying 
attention.  Explain  the  ignition  system 
in  a  car." 


Which  of  the  following  questions  best  follows  the  rules  that  we  have  dis- 
cussed above? 

FRAME  NO. 

"Steve,  which  route  through  McKeeley  Park 

is  the  shortest  and  still  covers  the  most  im-  36 

portant  points  of  interest?" 

"Why  do  you  think  McKeeley  Park  will  appeal 
to  tourists,  Ed?" 

"Do  you  think  that  the  park  is  well-facilitated 
enough  to  draw  tourists,  Sam?" 


ERLC 


(from  Frame  38) 


35 


YOUR  ANSWER:   If  your  questions  revealed  that  a  trainee  did  not  grasp 

your  instruction,  you  must  repeat  the  instruction. 

You  are  showing  evidence  of  becoming  a  better  instructor.  It  is  hard 
for  most  instructors  to  understand  the  importance  of  this  part  of  the 
Presentation  Step.  They  look  for  an  easier  way  out.  Usually  they  dis- 
cover that  the  ''easier''  way  only  puts  off  for  a  little  while  the  necessity 
for  re-teaching  and  makes  the  job  of  repeating  instruction  more  difficult. 
Many  instructors  try  to  put  the  blame  on  the  trainee  when  learning 
doesn't  take  place.  The  good  instructor  realizes  that  he  might  have 
reached  some  trainees  in  his  presentation,  but  partially  or  completely 
missed  others.  He  feels  just  as  responsible  for  the  instruction  of  those 
that  failed  to  learn  as  he  does  for  those  who  easily  grasped  his  instruc- 
tion. 

How  can  you  make  sure  that  your  repetition  of  instruction  will  be  suc- 
cessful? Variety  is  the  key.  You  would  hardly  pay  to  see  a  movie  the 
second  time  unless  you  enjoyed  it  tremendously  the  first.  A  trainee 
won't  learn  anything  from  a  lesson  the  second  time  it  is  presented  if  you 
merely  say  and  do  the  same  things  again.  This  does  not  mean  that  your 
first  presentation  was  poor.  It  may  have  been  very  effective  using  good 
methods  and  appropriate  aids  and  materials.  For  the  trainee  who  caught 
on  the  first  time,  though,  this  will  be  old  hat;  he'll  turn  you  off  and  take 
a  nap.  For  the  trainee  who  was  not  reached  by  your  first  approach,  a 
repetition  of  the  same  thing  won't  help  him.  You'd  be  wasting  your 
breath  and  his  time. 

You  allowed  yourself  some  leeway  in  your  timetable  for  detours  like 
this.  Just  choose  some  other  methods,  select  some  more  good  aids  and 
materials  from  your  list  that  will  support  your  new  methods,  and  have 
at  it  again. 


GO  ON  TO  THE  NEXT  PAGE 
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(frame  35  continued) 


What  should  Mr,  Bright  do  when  he  sees  that  he  must  repeat  instruction? 

FRAME  NO. 

Back  up  and  go  over  the  instruc- 
tion again  ^ ' 

Remember  that  there  are  other 
ways  to  get  where  he  is  going 

Give  up  the  teaching  profession  44 


ERIC 


(from  Frame  34) 


36 


YOUR  ANSWER:    The  following  question  best  follows  the  rules  that  we 

have  discussed  for  a  good  question: 

"Steve,  which  route  through  McKeeley  Park  is  the 
shortest  and  still  covers  the  most  important  points  of 
interest?" 

Let's  test  this  question  by  our  rules  and  see  how  it  stands  up: 


1.  A  question  should  be  brief,  simply  stated,  and  limited  to  one  idea. 

Does  this  question  fit  the  rule?  I  think  we  can  safely  say  that  it  is  sim- 
ple and  brief  enough.  Even  though  it  sounds  as  if  it  is  asking  two  ques- 
tions, it  is  really  concerned  with  only  one  idea. 

2.  A  question  should  begin  with  "how,  "  "why,  "  "when,  "  "where,  " 
"which,"  or  "what." 

This  question  begins  with  "which,  "  so  it  fits  this  rule. 

3.  Questions  should  encourage  discussion,  should  be  posed  in  a 
conversational  manner,  should  be  stated  to  the  whole  group 
before  calling  on  one  person  to  answer. 

Look  at  the  underlined  portion  of  this  sentence  and  then  at  the  question. 
The  person's  name  is  called  first.  This  means  that  Steve  is  not  given  a 
chance  to  think  through  the  question  before  he  has  to  answer.  It  also 
means  that  the  rest  of  the  class  hear  Steve's  name  and,  deciding  that  the 
question  does  not  concern  them,  don't  bother  to  listen  to  the  question  or 
think  it  through. 

There  is  a  better  response  for  this  question.  Return  to  frame  34  and 
fird  that  resppnse. 
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(from  Frame  35) 


37 


YOUR  ANSWER:  When  Mr.  Bright  sees  that  he  must  repeat  instruction, 

he  should  back  up  and  go  over  the  instruction  again. 

Do  you  like  leftovers?  Even  the  best  meal  becomes  unappetizing  after 
it's  served  for  the  second  or  third  time.  If  the  cook  is  clever,  though, 
he  can  add  spices  or  make  it  into  a  stew  or  a  casserole  so  that  you  don't 
even  recognize  the  hash  from  the  last  meal. 

Some  of  your  trainees  didn't  "eat"  the  "hash"  the  first  time  you  served 
it.  Do  you  think  they'll  gobble  it  eagerly  the  second  time?  Try  spicing 
it  up  with  new  methods,  aids,  and  materials.  I  think  they'll  find  it  much 
easier  to  digest! 

Return  now  to  frame  35  and  make  the  correct  response. 
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(from  Frame  34) 


38 


YOUR  ANSWER:    The  following  question  best  follows  the  rules  that  we 

have  discussed  for  a^od  question: 

''Why  do  you  think  that  McKeeley  Park  will  appeal  to 
tourists,  Ed?'' 

Excellent!  Not  meaning  to  bo^st,  but  this  is  a  particularly  good  ques- 
tion. It  starts  with  a  good  question  word,  "why.  "  It  asks  the  trainee's 
opinion,  too.  This  keeps  the  trainee  from  feeling  guarded  about  his 
answer  "fearful  that  it  will  be  wrong.  It  also  makes  him  support  his 
answer.  He  is  defending  a  position  that  he  had  taken.  It  is  stated  brief- 
ly and  simply.  Lastly,  other  members  of  the  class  will  think  through 
tiie  answer  and  be  prepared  when  called  upon.  This  improves  discussion- 

So  far  in  the  Presentation  Step,  you  have  demonstrated,  illustrated,  and 
questioned.  The  questions  revealed  to  you  whether  the  trainees  knew 
what  you  wished  them  to  know.  If  one  trainee  showed  that  he  did  not 
understand  your  presentation,  there  is  a  chance  that  your  instruction 
failed  for  others  as  well.  Remember  that  you  are  building  your  instruc- 
tion from  the  simplest  task  and  the  easiest  information  lesson  to  the 
most  difficult.  Each  lesson  depends  upon  the  one  that  went  before  it  to 
make  sense  and  have  meaning.  You  can  no  more  go  on  to  a  new  lesson 
without  making  sure  that  every  trainee  understands  everything  presented 
thus  far  than  you  could  build  a  ten-story  building  leaving  out  the  eighth 
floor ! 


What  must  you  do,  then,  if  your  questions  revealed  that  a  trainee  did  not 
grasp  your  instruction? 
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(from  Frame  38) 


39 


YOUR  ANSWER:   If  your  questions  revealed  that  a  trainee  did  not  grasp 

your  instruction,  you  must  help  him  after  class. 

This  answer  assumes  several  things:  1)  that  every  trainee  in  the  class 
except  one  understood  your  instruction  completely;  2)  that  it  was  the 
trainee's  failure  to  learn,  not  some  failure  on  your  part  to  teach;  3)  that 
even  if  these  first  two  points  were  correct,  the  trainee  can  spare  the 
time  after  class  for  extra  help;  4)  that  you  would  not  embarrass  the 
trainee  by  making  it  evident  to  the  rest  of  the  class  that  he  could  sidt 
keep  up. 

First  of  all,  you  cannot  assume  that  only  one  trainee  did  not  grasp  your 
instruction.    If  one  did  not  understand,  there  is  a  chance  that  others 
missed  it  as  well.    Secondly,  you  must  remember  that  you  are  teaching 
individuals  who  respond  differently  to  different  things.    If  you  said  the 
word  ''cat"  to  a  room  full  of  traixiees,  each  one  would  have  a  different 
mental  picture.    Some  would  immediately  see  a  domestic  cat;  others 
would  see  a  tiger  or  lion;  still  others  might  even  be  thinking  of  a  "hep'' 
cat!     Just  because  some  of  the  trainees  understood  your  own  mental 
picture  immediately  does  not  mean  that  all  the  rest  are  dumb.  Thirdly, 
you  must  remember  that  your  trainees  may  have  other  commitments  out- 
side class — a  parttime  job,  for  instance.   Staying  after  class  might  be 
impossible.  Lastly,  remember  that  you  are  concerned  with  the  effect  of 
learning  on  your  trainees.    You  want  to  make  learning  as  pleasant  for 
them  as  you  can.    You  don't  want  to  make  them  look  foolish  in  the  eyes 
of  their  classmates  by  suggesting  that  they  cannot  keep  up  with  the  class. 
You  must  keep  them  motivated  to  learn  in  order  to  teach  them  anything. 
Otherwise,  they  will  clo.^e  you  out. 

With  these  things  in  mivid,  return  to  frame  38  and  make  the  correct  re- 
sponse. 


I' 
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(from  Frame  34) 


40 


YOUR  ANSWER:    The  following  question  best  follows  the  rules  that  we 

have  discussed  for  a  good  question: 

''Do  you  think  that  McKeeley  Park  is  well-facilitated 
enougn  to  draw  tourists,  Sam?'' 

Whether  you  know  the  answer  to  tms  question  or  not,  you  could  answer 
wicn  a  50-50  chance  at  the  correct  response.  It  is  best  to  avoid  oral 
questions  that  require  only  a  "yes"  or  ''no"  response,  true-false  ques- 
tions, or  objective  questions  with  only  two  answer  choices.  The  trainee 
can  often  guess  the  answer  to  this  type  question.  This  prevents  you 
from  accurately  evaluating  the  trainee's  understanding  of  the  informa- 
tion or  skill. 

Review  frame  34  briefly  before  making  your  next  answer  choice. 


(from  Frame  38)  41 

YOUR  ANSWER:  If  your  questions  revealed  that  a  trainee  did  not  grasp 
your  instruction,  you  must  give  him  some  extra  home- 
work. 

Many  instructors  use  homework  to  teach  something  in  the  same  way  itbajt 
some  also  depend  upon  the  textbook  to  do  the  job  of  teaching.  The  fact 
is  that  YOU  are  the  instructor.  TEACHING  Is  your  responsibility.  You 
cannot  expect  to  get  away  from  this  responsibility  by  piling  extra  work 
on  your  trainees. 

Homework  should  be  planned  to  give  the  trainee  practice  with  and  add 
to  his  understanding  of  the  skill  or  information  that  he  has  learned  dur- 
ing the  class  period.  If  the  trainee  missed  the  presentation,  how  can 
he  do  the  homework?  He  will  end  up  making  an  effort  to  teach  himself 
which  may  only  confuse  him  and  make  your  job  harder. 

There  is  a  better  answer  for  this  question.  Return  now  to  frame  38  and 
make  the  correct  response. 
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(from  Frame  35) 


42 


YOUR  ANSWER:  When  Mr,  Bright  sees  that  he  must  repeat  instruction, 

he  should  remember  thav  there  are  other  ways  to  get 
where  he  is  going. 

Very  good!  When  you  come  to  a  detour  sign  on  a  highway,  you  might  be 
taken  back  for  a  moment  until  you  realize  tltat  another  route  is  marked 
for  yo'  to  follow.  K  you  have  traveled  the  original  route  several  times, 
you  may  find  the  detour  more  interesting.  There  is  never  only  one  route 
to  your  destination.   If  one  road  won't  get  you  there,  take  another. 

The  same  applies  teaching.  Using  a  new  approach  to  repeating  in- 
struction serves  as  a  good  review  for  those  who  caught  on  the  first  time, 
helps  the  trainees  who  failed  to  learn  the  first  time,  and  keeps  you  from 
becoming  static  and  bored  with  your  own  teaching.  You  are  challenged 
to  make  the  lesson  more  interesting  the  second  time  around. 

This  completes  the  Presentation  Step.  Go  on  to  frame  43  for  a  short  re- 
view. 
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43 


Now,  as  a  review,  we'll  fill  in  the  job  breakdown  we  began  at  the  first 
of  the  lesson: 


JOB:  Using  the  Four-Step  Method 
of  Instruction 


OPERATION:  Presenting 
instruction 


STEPS: 


1.  Demonstrate  the 

a. 

Known  to  unknown;  simple  to  complex. 

skill  or  present 

b. 

One  important  step  at  a  time. 

the  information. 

c. 

No  more  at  a  time  than  trainees  can  grasp 

d. 

Key  points  stressed. 

e. 

EFFECT-- trainees  must  experience 
success  with  learning. 

2.  Illustrate  with 

a. 

Aids  and  materials  clarify,  add  interest 

the  use  of  aids 

and  variety,  and  help  teach. 

and  materials. 

b. 

Aids  or  materials  kept  out  of  sight  or 
covered  until  proper  time  for  uso. 

c. 

Short  preview  to  create  interest  and 
explain  what  trainee  should  look  for. 

d. 

Instructor  should  speak  to  the  trainees, 
not  to  the  aid  or  material. 

e. 

Discussion  should  follow  presentation  of 
aid  or  material. 

f. 

Repetition  of  information  helps  to  reinforce 
learning. 

CONTINUE  TO  THE  NEXT  PAGE 
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(frame  43  continued) 


o 

Question  for 

a. 

At  this  point  in  instruction,  you  must 

understanding. 

make  sure  that  the  trainee  understands 

everything  thus  far. 

u 
u. 

v^uestions  snouia  oegm  witn   wny  now, 

"when;  "  "which,"  "where,  "  and  "what.  " 

C. 

v^uesu'^us  sni  uia  oe  iimitea  lo  one  main 

tnougnt. 

a. 

Questions  should  be  stated  to  the  whole 

group  Deiore  caixing  on  one  perbon  to 

respond. 

e. 

Trainee  should  not  be  embarrassed  by 

method  of  questioning. 

4. 

Repeat  instruction 

a. 

If  questions  reveal  that  ONE  trainee  does 

whenever  necessary. 

not  understand,  it  is  necessary  to  repeat 

instruction. 

b. 

Tf  your  first  approach  failed,  it  won't 

teach  the  second  time   either!   Use  new 

methods,  aids,  and  materials. 

c. 

Basic  rules  for  demonstration  step  should 

be  followed. 

To  see  how  well  you  mastered  the  Presentation  Step,  continue  to  the  first 
question  by  turning  to  frame  45. 


ERIC 
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(from  Frame  35) 


44 


YOUR  ANSWER:  When  Mr.  Bright  sees  that  he  must  repeat  instruction, 

he  should  give  up  the  teaching  profession. 

Don't  give  up  hope!  You  are  a  fine  craftsman  at  your  trade,  or  you  would 
never  have  been  selected  for  this  job.    As  a  craftsman,  you  would  not 
allow  yourself  to  do  a  sloppy  job.    You  would  not  consider  yourself  fin- 
ished with  a  job  until  you  felt  tl^t  you  had  done  your  best. 

As  a  teacher  you  have  the  same  feeling  of  responsibility.  Your  trainees 
will  be  leaving  with  your  matk  of  approval,  and  you  will  not  be  satisfied 
to  let  them  go  until  you  are  sure  they  know  everything  you  can  teach 
them.   This  is  nothing  more  than  professional  pride. 

I  feel  sure  that  you  know  the  correct  answer.  Take  heart,  and  return  to 
frame  35  to  make  the  right  response. 


(from  Frame  43)  45 

Which  of  the  following  correctly  lists  the  procedure  the  instructor  should 
follow  in  the  presentation  step  of  the  4 -Step  Method? 


FRAME  NO. 


prepare  trainee 
present  information 
allow  application 
evaluate  progress 

demonstrate  skill 
question  for  understanding 
allow  application 
evaluate  progress 


demonstrate  skill 
illustrate 

question  for  understanding 
repeat  instruction 
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(from  Frame  48)  46 

YOUR  ANSWER:  Mr.  Bright  is  applying  the  teaching  principle  of  deter- 
mining student  readiness. 

Readiness  is  an  important  principle  in  teaching,  but  the  trainee's  readi- 
ness must  be  determined  before  the  actual  presentation  of  a  skill  or  in- 
formation begins.  How  did  Mr.  Bright  know  that  he  should  start  with  the 
tour  of  McKeeley  Park?  He  had  prepared  the  trainees  well  in  the  prep- 
aration step  of  instruction.  He  had  learned  what  they  already  knew  and 
what  they  needed  to  know.  In  other  words,  he  had  determined  their  read- 
iness. When  he  began  the  tour  (presentation),  he  knew  ivhere  he  must 
start  the  tour  and  how  the  tour  should  progress  from  that  point  because 
he  had  determined  their  readiness,  '^he  principle  of  readiness,  proper- 
ly applied,  helped  to  put  into  play  the  principle  he  is  applying  in  this  sit- 
uation. 

All  of  his  trainees  had  been  to  McKeeley  Park.  This  would  not  be  strange 
territory  to  them.  It  would  be  easy  for  the  trainees  to  survey  other 
points  of  interest  having,  begun  the  tour  with  something  familiar.  In  other 
words,  if  a  person  does  not  know  that  1+1^2  you  should  not  try  to  teach 
him     Mass  _ 

Volume  -Density 


The  above  should  serve  to  refresh  your  memory  so  that  you  can  return 
to  frame  48  and  make  the  correct  response. 


(from  Frame  45)  43 

YOUR  ANSWER:  The  following  correctly  lists  the  procedure  the  instruc- 
tor should  follow  in  presenting  a  lesson:  prepare  trainee, 
present  information,  allow  application,  evaluate  progress. 


These  words  should  look  familiar  to  you;  they  name  the  steps  in  the  Four 
Step  Method  of  Instruction.  The  question  asks  for  the  procedure  in  carry- 
ing out  the  second,step — presentation  of  information  or  skill. 

Perhaps  you  simply  were  not  careful  in  the  reading  of  the  question.  Re- 
turn to  frame  45  and  read  both  the  question  and  the  answer  choices  close- 
ly before  you  respond. 
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(from  Frame  51) 


48 


Mr.  Bright  begins  the  tour  of  McKeeley  Park  He  has  chosen  this  park 
to  tour  first  because  It  is  closest  to  the  starting  point  and  most  of  his 
passengers  are  familiar  with  this  area.  He  reviews  with  his  passengers 
the  points  of  interest  that  they  know  best,  adding  information  that  makes 
the  review  more  interesting.  He  then  takes  them  to  the  places  within  the 
park  that  are  generally  missed  by  the  public. 

What  teaching  principle  related  to  the  presentation  step  is  he  applying? 

FRAME  NO. 

determining  trainee  readiness  46 

beginning  with  the  known  and 
working  to  the  unknown 

providing  feedback  52 


(from  Frame  45)  49 

YOUR  ANSWER:  The  following  correctly  lists  the  procedure  the  instruc- 
tor should  follow  in  presenting  a  lesson:  demonstrate 
skilly  question  for  under standii^,  allow  application, 
evaluate  progress. 

Your  answer  is  partially  correct.  The  first  two  steps  an  instructor  fol- 
lows when  he  is  ready  to  present  the  lesson  to  the  trainee  are  to  demon- 
strate then  to  question  to  see  if  the  trainee  understands  what  has  been 
presented  to  him.  Application  of  information  and  evaluation  of  progress 
are  major  steps  in  the  4-Step  Method,  however.  There  are  two  impor- 
tant steps  in  presenting  a  lesson  that  are  not  included  in  this  response. 
Without  these  two  steps,  the  instructor  would  not  be  sure  that  his  stu- 
dents were  ready  to  apply  what  they  had  learned. 

Paying  close  attention  to  each  response,  return  to  frame  45  and  select 
the  correct  answer. 
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(from  Frame  48) 


50 


YOUR  ANSWER:    Mr,  Bright  is  applying  the  teaching  principle  of  be- 
ginning with  the  known  and  working  to  the  unknown. 

Certainly^'!  Mr,  Bright  knows  that  all  learning  is  based  on  previous 
knowledge  and  experience.  Instructors  must  begin  with  something  fa- 
miliar to  the  trainee  and  build  upon  this  to  teach  the  trainee  something 
new. 

Please  go  to  the  next  question  by  turning  to  frame  53. 


51 

YOUR  ANSWER:  The  following  correctly  lists  the  procedure  the  instruc- 
tor should  follow  in  presenting  a  lesson:  demonstrate 
skill,  illustrate,  question  for  understanding,  repeat 
instruction. 

Very  good!  The  instructor  that  presents  a  lesson  using  this  procedure 
minimizes  the  chance  that  any  trainee  will  progress  to  the  application 
step  without  the  foundation  he  needs  to  perform  the  skill  or  apply  the  in- 
formation. 

You  are  doing  well!  Continue  to  the  next  question  by  turning  to  frame  48. 
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I 

f  (from  Frame  48)  52 

YOUR  ANSWER:    Mr.  Bright  is  applying  the  teaching  principle  of  pro- 
\  viding  feedback. 

You  seem  to  be  guessing.  Feedback  is  a  principle  nf  learning,  and  it 
may  be  used  effectively  in  the  Vresevmiion  Step.  Its  i  >si  important  use 
comes  in  the  Application  anc  E  mi^a  von  Steps  whetD  tht^r  i^rciuneeis  aetuali 
performing.  For  this  rea^  n  v^^:  mave  not  discussed  the  iise  of  this  prin^ 
ciple  in  the  Presentation  Step.  Feeciback  means  ''The  positive  or  nega- 
tive results  that  the  learner  receives  upon  attempt  to  do  something. I 
think  you  can  see  from  the  definition  that  this  principle  is  irrelevant  to 
this  situation. 

Turn  to  frame  48  to  make  another  answer  selection. 


ERIC 


(from  Frame  50)  53 

Mr.  Bright  sees  that  several  of  his  passengers  are  having  trouble  keep- 
ing up  with  him.  One  has  a  puzzled  look  on  his  face.  Another  has  trou- 
ble taking  notes  fast  enough.  Still  another  lags  behind  trying  to  get  his 
equipment  and  notes  together. 

What  should  be  Mr.  Bright' s  reaction  to  this  situation? 

FRAME  NO. 

He  should  remind  these  people  of  the 

importance  of  keeping  up  with  the  55 

group  in  order  to  meet  the  time  schedule. 


He  should  realize  that  some  trainees 
simply  will  not  be  able  to  keep  up. 


56 


He  should  instruct  more  slowly  taking  gg 
one  important  step  at  a  time. 
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(tsom  Frame  60) 


54 


YOUR  ANSWER:     The  following  picture  shows  the  best  way  for  Mr. 

Bright's  passengers  to  get  the  most  from  this  dem- 
onstration: 


Do  you  remember  our  discussion  of  the  mirror  and  the  perspective  from 
which  we  view  ourselves  in  the  mirror?  The  trainees  in  this  picture  are 
looking  at  the  map  upside  down  and  backwards.  In  order  to  properly  re- 
late what  Mr.  Bright  is  showing  them  to  their  tour,  they  must  mentally 
turn  the  map  around.  This  thinking  in  reverse  absorbs  so  much  of  their 
concentration  that  they  miss  the  point  of  the  demonstration.  Any  well- 
conducted  demonstration  is  performed  from  the  trainee's  vantage  point 
just  as  the  trainee  will  be  asked  to  perform— not  upside  down  or  back- 
wards. 

There  is  a  picture  that  shows  this  to  better  advantage.  Return  to  frame 
60  and  select  this  picture. 


ERLC 
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(from  Frame  53) 


55 


YOUR  ANSWER:    Mr.  Bright  should  remind  these  people  of  the  impor- 
tance of  keeping  up  with  the  group  in  order  to  meet 
the  tine  schedule. 

Should  the  time  fit  the  needs  of  the  lesson  or  the  lesson  fit  the  needs  of 
the  time?  Surely,  time  is  an  important  factor.  That  is  why  we  set  up  a 
timetc^lMe  before  we  ever  begin  instruction.  One  of  the  most  important 
factors  to  be  included  in  the  timetable  is  ''flexibility."  K  more  time  is 
required  to  meet  the  needs  of  the  trainees,  the  timetable  should  allow 
for  this  extra  time.  Making  timetables  is  like  being  fitted  to  a  pair  of 
shoes:  You  do  not  (if  you  are  wise  and  care  for  your  feet)  try  to  fit  your 
feet  to  a  pair  of  shoes  that  are  too  small;  you  select  shoes  that  fit  your 
feet,  since  you  cannot  select  another  pair  of  feet  to  fit  the  shoes. 

There  is  a  response  that  suggests  a  better  remedy  to  Mr.  Bright' s  sit^ 
uation.   Return  now  to  frame  53  and  find  this  response. 


(from  Frame  53)  56 

YOUR  ANSWER:  Mr.  Bright  should  realize  that  some  trainees  simply  will 
not  be  able  to  keep  up. 

This  is  an  instructor's  crutch.  Whenever  the  going  gets  rough  and  the 
pressure  to  finish  the  lesson  is  at  the  explosion  level,  the  instructor  tends 
to  forget  that  he  is  there  to  teach  the  trainees,  not  to  survey  a  course.  An 
instructor  can  never  assume  that  the  trainee  cannot  keep  up;  this  may  or 
may  not  be  true.  What  he  should  do  instead  is  to  investigate  his  own 
method  of  approach  and  examine  critically  the  speed  with  which  he  is  cover- 
ing the  lesson.  More  information  must  be  obtained  on  a  trainee  before  his 
ability  to  learn  can  be  determined.  Thomas  A.  Edison  must  have  made 
fools  of  his  instructors  when  he  became  famous  for  his  inventions.  He  was 
considered  a  ''dullard"  by  many  of  them  because  he  "lagged  in  his  studies. " 

Give  careful  mought  to  the  remaining  answer  choices  before  making  another 
selection.   Return  to  frame  53. 


(from  Frame  61) 


57 


YOUR  ANSWER:    Picture  and  caption  "A"  show  the  proper  way  of  pre- 
paring trainees  for  viewing  aids  and  materials. 


Mr.  Bright  forgot  two  very  important  points  in  this  illustration.  First  of 
all,  he  must  not  only  try  to  present  the  aid  to  interest  the  trainee  (as  he 
did),  but  he  must  also  point  out  the  things  to  which  he  wishes  the  trainee 
to  pay  careful  attention.  Without  this  preparation,  the  trainee  could  view 
the  whole  film  and  miss  entirely  the  points  the  instructor  vushed  to  make 
by  using  it.  Secondly,  the  instructor's  introduction  should  be  made  to  the 
trainees,  not  to  the  aid  or  materials.  The  trainees'  attention  tends  to  wan- 
der to  the  aid  and  is  not  focused  on  the  instructor's  preview. 

Study  the  two  remaining  choices  closely  b^^-  ^  aking  another  selection. 
Please  return  to  frame  61. 
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(from  Frame  60) 


YOUR  ANSWER:      The  following  picture  shows  the  best  way  for  Mr. 

Bright' s  passengers  to  get  the  most  from  this  dem- 
onstration: 


You  are  correct!  The  trainees  must  observe  the  demonstration  from  the 
perspective  from  which  they  themselves  must  perform.  All  trainees 
must  also  be  able  to  see  the  demonstration. 

You  may  continue  to  the  next  question  by  turning  to  frame  61. 


YOUR  ANSWER:  Mr.  Bright  should  instruct  more  slowly  taking  one  im- 
portant step  at  a  time. 


Excellent!  The  trainees*  ability  to  keep  up  should  determine  the  rate  at 
which  a  lesson  is  taught.  Have  you  ever  watched  a  mother  of  a  new  baby 
at  feeding  time?  Some  new  mothers  think  that  they  should  function  as  a 
steam  shovel  stuffing  their  children  at  an  unbelievable  rate.  Some  in- 
structors try  to  do  the  same  thing  to  a  trainee  with  their  subject  matter. 
This  approach  to  the  subject  defeats  one  of  the  most  important  teaching 
principles --the  trainee  must  experience  success.  Funneling  the  lesson 
down  a  trainee  only  results  in  frustration. 

You  are  doing  well.  Continue  to  the  next  question.    Turn  to  frame  60. 


(from  Frame  53) 


59 
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(from  Frame  59)  60 

Mr.  Bright  is  showing  his  passengers  a  map  of  the  park  pointing  out  the 
places  they  will  see.  Which  of  the  following  pictures  shows  the  best  way 
for  Mr.  Bright' s  passengers  to  get  the  most  from  this  demonstration? 

FRAME  NO. 


54 


58 


62 
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(from  Frame  58) 


61 


Mr.  Bright  has  brought  on  the  tour  some  slides,  movies,  filmstrips,  and 
other  materials.  Each  night  these  visuals  will  be  shown  as  a  preview  of 
the  places  they  will  visit  the  following  day.  He  has  set  up  his  slide  pro- 
jector in  the  hotel  convention  auditorium  and  is  preparing  his  passengers 
to  see  a  film.  In  which  of  the  following^pictures  and  captions  is  he  doing 
the  best  job  of  preparing  trainees  for  viewing  aids  and  materials?  (Study 
each  carefully  before  making  ydur  selection. ) 

^  FRAME  NO. 

A 


"Tonight  we  will  see  a  movie  entitled 
'A  Vacation  at  Blue  Lake. '   This  will 
give  you  some  idea  of  what  to  expect 
from  tomorrow's  tour.  This  is  one  of 
the  most  beautiful  of  our  state's  re- 
creation areas.  You  should  take  notes 
as  you  view  to  remind  yourself  of  sig- 
nificant points  when  you  are  collecting 
your  materials  on  this  tour.  Lights 
out,  please. " 


57 


B 

"The  film  we  will  see  tonight  is  entitled 
'A  Vacation  at  Blue  Lake. '   Because  of 
the  length  of  the  film,  we  will  begin  im- 
mediately.   At  the  end  of  the  film,  we 
will  discuss  the  points  of  importance.  " 


P  9 


63 


"This  film  is  entitled,  'A  Vacation  at  Blue 
Lake. '    Blue  Lake  will  be, one  of  the  most 
exciting  stops  on  our  tour.    This  movie 
should  give  you  an  idea  of  what  to  expect 
tomorrow.  Pay  close  attention  to  the  forms 
of  recreation  found  here.    You  will  be 
amazed  at  the  variety.   Because  of  its  lo- 
cation, you  will  note  an  interestir^  col- 
lection of  plant  and  animal  forms.  This 
resort  area  provides  facilities  for  vaca- 
tioners ranging  from  campgrounds  to  a 
plush  hotel. " 


65 


I'/ 
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ERIC 


454 


(from  Frame  60) 


62 


YOUR  ANSWER:     The  following  picture  shows  the  best  way  for  Mr. 

Bright's  passengers  to  get  the  most  from  this  dem- 
onstration: 


Look  at  the  picture  carefully.  Do  you  think  that  all  the  passengers 
(trainees)  are  benefitting  from  the  demonstration?  Can  all  of  them  see 
the  demonstration?  What  about  the  position  of  the  map?  It  is  true  that 
the  trainees  should  observe  from  the  vantage  point  that  they  themselves 
will  have  to  perform,  but  the  demonstration  will  be  useless  if  the  train- 
ees observing  cannot  see  or  are  uncomfortable. 

You  are  getting  the  idea.  With  this  hint,  you  should  be  able  to  respond 
correctly  now.   Please  return  to  frame  60. 


155 


(from  Frame  61) 


63 


YOUR  ANSWER:  Picture  and  caption  "B"  show  the  proper  way  of  pre- 
paring trainees  for  viewing  aid^  and  materials. 


We  need  to  ask  some  questions  about  this  picture  and  caption.  Is  the  in- 
structor talking  to  the  trainees  or  to  the  aid?  He  is  not  standing  in  front 
of  the  trainees,  and  he  is  turned  toward  the  movie  screen.    If  someone 
is  looking  at  you  when  he  is  talking,  you  usually  look  at  him,  don't  you? 
If  someone  looks  away  from  you  as  he  talks,  you  tend  to  look  at  the  ob- 
ject that  seems  to  hold  his  attention.   Eye  contact  is  very  important. 
Another  question:  Why  are  the  trainees  asked  to  look  at  the  film?  He 
doesn't  tell  them,  does  he?    They  must  draw  their  own  conclusions, 
which  may  or  may  not  be  correct.    What  does  he  expect  them  to  learn 
from  viewing  the  film?   He  has  not  given  them  an  inkling  here  either. 
They  are  asked  to  take  notes,  but  the  important  things  to  note  are  not 
discussed.    He  suggests  a  discussion  after  the  film,  but  without  giving 
the  trainees  some  line  of  direction,  the  discussion  could  ramble  over  any 
variety  of  tipics  that  have  little  significance  to  the  lesson. 

Consider  both  picture  and  caption  in  making  another  selection.  Remem- 
ber the  questions  we  asked  of  this  illustration  and  apply  them  to  your 
next  choice.   Return  now  to  frame  61. 
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(from  Frame  66) 


64 


YOUR  ANSWER:    Aids  and  materials  should  not  be  used  as  substitutes 

for  instructors. 

You  do  well  to  recognize  this  fact!  You  are  the  coordinator  and  the  di- 
rector for  a  lesson.  An  orchestra  should  be  provided  with  sheet  music 
if  they  don't  know  a  particular  composition;  the  music  is  no  substitute 
for  the  conductor,  however.  Without  him  a  beautiful  sonata  would  be- 
come a  muddled  mess.  Aids  and  materials  must  be  used  judiciously  and 
you  are  the  only  one  who  can  determine  if  they  are  used  correctly.  ' 

Proceed  to  the  next  question,  please,  by  turning  to  frame  68. 


(from  Frame  61) 


65 


YOUR  ANSWER:    Picture  and  caption  "C"  show  the  proper  way  of  pre- 
paring trainees  for  viewing  aids  and  materials. 


V0  ^^-^ 


Very  good!  The  instructor  is  speaking  to  the  trainees,  not  to  the  aid  in 
makmg  his  preparation  for  the  aid's  presentation.  The  trainees'  atten- 
tion IS  focused  on  the  instructor.  He  has  motivated  the  trainees  to  wish 
to  see  the  film  and  has  told  them  precisely  the  points  to  which  he  wants 
them  to  give  special  attention. 

You  are  progressing  weU!  Please  go  on  to  the  next  question  bv  turninfr 
to  frame  66. 
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(from  Frame  65) 


A  certain  instructor  comes  to  class  armed  each  day  with  collections  of 
aids  and  materials.  His  favorite  aids  are  movies.  When  a  colleague 
a^^ks  him  what  he  plans  for  his  class  on  a  certain  day  he  replies,  I  think 
ril  show  a  movie.''  Often  after  he  has  turned  on  the  projector,  he  leaves 
the  classroom  to  take  a  smoke,  returning  just  in  time  to  turn  it  off  and 
dismiss  the  class.  Which  response  is  the  best  critique  of  this  situation? 

FRAME  NO. 


Aids  and  materials  should  not  be  used 

as  substitutes  for  instructors.  ^ 

The  instructor  should  make  sure  that 

the  movie  will  last  long  enough  for  67 

him  to  take  a  break. 

The  more  teaching  aids  and  materials  „q 
used,  the  better  the  class. 


(from  Frame  67)  67 

YOUR  ANSWER:    The  instructor  should  make  sure  that  the  movie  lasts 
I  long  enough  for  him  to  take  a  break. 

Unless  it  is  absolutely  necessary,  an  instructor  should  never  leave  the 
area  of  instruction  during  a  class  period.  It  is  just  as  necessary  for  the 
instructor  to  be  in  the  class  when  he  is  presenting  an  aid  or  material  as 
when  he  is  giving  a  demonstration.  Even  with  a  movie  that  has  already 
been  previewed  with  the  class,  the  instructor  cannot  be  assured  that 
questions  will  not  arise  that  should  be  answered  at  that  point  or  that 
there  will  not  be  a  mechanical  failure.  You  are  an  instructor,  not  a 
baby-sitter.  It  is  your  job  to  teach  your  trainees,  not  to  provide  them 
with  diversion. 

1  There  is  a  better  analysis  of  this  situation.    Return  to  frame  66  and  se- 

lect the  best  answer. 

I 


ERIC 


(from  Frame  64) 


Which  of  the  following  groups  of  aids  and  m/- 'trials  would  be  most  appro- 
priate for  Mr.  Bright's  tour  of  Blue  Lake.  (CLUE--The  objective  of 
this  lesson  is  ''The  passengers  will  be  able  to  list  and  support  10  reasons 
why  Blue  Lake  is  an  ideal  spot  for  tourists  and  vacationers  with  varied 
interests. 

FRAME  NO. 

travel  posters  of  facilities  offered 
at  Blue  Lake 

information  bheet  of  sports  offered  ' 
color  slides --''A  World  of  Wildlife'' 

map  of  Blue  Lake  Resort 

mock-up  of  ski  lodge 

movie  of  Blue  Lake's  history- -"From 

Dream  to  Reality." 

information  check  sheet  of  clothes 

needed  at  Blue  Lake 

flip  chart- -estimated  costs  of  two 

weeks  at  Blue  Lake 

pamphlets- -"Future  Development  of 

Blue  Lake  Facilities," 


(from  Frame  71)  69 

Mr.  Bright  wants  to  see  how  well  his  trainees  understood  his  overview 
of  points  of  interest  at  Bliie  Lake.  Which  one  of  the  following  questions 
itj  best  posed  to  test  for  trainee  understanding? 

FRAME  NO. 

"Jack,  liow  many  different  varieties  of 
recreauonal  outlets  are  offered  at  ^2 
Blue  Lake,  and  which  ones  are  best 
facilitated?" 

'*Why  is  Blue  Lake  Resort  considered  rj^ 
a  sportsman's  paradise,  Harry?" 


"Are  there  forms  of  recreation  for 
every  season,  John?" 


77 


159 


(from  Frame  66) 


70 


YOUR  ANSWER:   The  more  teaching  aids  and  materials  used,  the  better 

the  class. 

Have  you  ever  eaten  candy  until  you  became  sick?  Too  many  aids  and 
materials  are  like  too  much  candy — they  create  more  problems  than  they 
solve!  Once  you've  eaten  too  much  candy,  chances  are  that  you  will  not 
want  to  see  any  more  for  a  long  time  to  come.  Trainees  become  bored 
when  aids  and  materials  are  overused-  They  tend  to  ignore  charts  that 
are  used  repeatedly  in  the  same  position  on  the  wall,  for  instance. 

Aids  and  materials  should  be  used  like  garlic — to  add  flavor,  but  not  to 
replace  a  meal.  Too  little  garlic  has  no  effect  on  a  sauce;  too  much  gar- 
lic makes  the  sauce  inedible;  but  the  right  amount  makes  the  sauce  de- 
lectable. 

Return  now  to  frame  66  and  make  the  correct  response. 


(from  Frame  68)  71 

YOUR  ANSWER:  Of  the  groups  of  aids  and  materials  listed,  the  follow- 
ing group  would  be  the  most  appropriate  for  this  les- 
son: travel  posters  of  facilities  offered  at  Blue  Lake, 
information  sheet  of  sports  offered,  color  slides--''A 
World  of  Wildlife/' 

Good!  You  recognized  that  this  does  not  sound  like  the  ideal  group  of 
aids  and  materials  for  this  lesson,  but  each  one  of  the  aids  and  mate  - 
rials  in  this  group  meets  the  needs  of  the  lesson  as  stated  by  the  objec- 
tive. 

It  is  easy  to  get  any  number  of  aids  and  materials  that  relate  in  some 
manner  to  any  given  topic,  but  to  choose  aids  and  materials  that  spe- 
cifically meet  the  needs  of  your  lesson  takes  careful  selection. 

You  are  ready  to  continue  to  the  next  question.  Please  ti;rn  to  frame  69- 


(from  Frame  69) 
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YOUR  ANSWER:  The  following  question  is  best  posed  to  test  for  trainee 
understanding:  ''Jack,  how  many  different  varieties  of 
recreational  outlets  are  offered  at  Bhie  Lake,  and 
which  ones  are  best  facilitated?'' 

Let's  recall  some  rules  for  good  questions:  First  of  all,  the  question 
should  begin  with  "how,  "  "when,  "  "which,  "  "where,  "  "why,  "  or  "what.  " 
This  question  meets  that  requirement.  Secondly,  the  question  should  be 
stated  to  the  whole  group  before  calling  upon  one  person  to  answer.  This 
gives  the  trainees  time  to  think  and  holds  an  trainees'  attention  until  the 
question  is  answered.  Does  this  question  follow  that  rule?  No.  Next, 
the  question  should  be  brief  and  easily  understood.  Would  you  say  that 
this  question  is  stated  as  simply  as  possible?  Wouldn't  it  be  easier  to 
ask,  "What  sports  are  offered,  and  which  ones  have  the  best  facilities?" 
Lastly,  a  question  should  ask  for  only  one  idea.  Two  complete  answers 
to  two  questions  are  asked  in  this  one,  aren't  they? 

Following  the  rules  we  have  reviewed  above,  return  to  frame  69  and  se- 
lect the  best  answer. 


ERIC 
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(from  Frame  68) 


YOUR  ANSWER:  Of  the  groups  of  aids  and  materials  listed,  the  follow- 
ing group  would  be  the  most  appropriate  for  this  les- 
son: map  of  Blue  Lake  Resort,  mock-up  of  ski  lodge, 
movie  of  Blue  Lake's  history- -"From  Dream  to  Real- 
ity." 

We  need  to  look  again  at  the  objective  for  this  lesson  in  order  to  deter- 
mine if  these  aids  and  materials  will  help  the  passengers  to  reach  their 
goal:  ' 

"The  passengers  will  be  able  to  list  and  support  10  reasons 
why  Blue  Lake  is  an  ideal  spot  for  tourists  and  vacationers 
with  varied  interests.  " 

Does  a  mock-up  of  a  ski  lodge  help  to  meet  the  requirements  of  the  ob- 
jective? The  instructor  might  possibly  use  the  mock-up  to  illustrate  the 
excellent  facilities  offered  to  skiers.  What  about  the  map?  We  might 
say  that  a  map  would  be  useful  to  give  a  general  view  of  the  areas  that 
draw  vacationers.  To  this  extent  the  map  could  be  used  to  help  reach 
the  objective.  These  two  visuals,  then,  could  be  used  under  the  right 
teaching  circumstances,  but  what  about  the  movie?  The  movie  might  be 
interesting  and  might  contain  information  that  the  trainees  should  know, 
but  the  objective  does  not  state  that  the  trainees  should  know  anything 
about  the  history  of  the  resort.  If  this  is  important  to  the  passengers, 
it  might  be  contained  in  an  objective  for  another  lesson. 

Remember,  if  an  aid  or  material  does  not  meet  the  needs  of  a  particular 
lesson,  ii  should  not  be  used.  Unsuitable  aids  and  materials  tend  to 
break  the  chain  of  learning  that  you  set  up.  Weigh  the  value  of  each  aid 
and  material  against  the  objective  for  this  lesson  before  choosing  another 
response.   Return  to  frame  68. 


(from  Frame  69) 


74 


YOUR  ANSWER:   The  following  question  is  best  posed  to  test  for  trainee 

understanding:  ''Why  is  Blue  Liake  Resort  considered 
a  sportsman's  paradise,  Harry?'' 

Very  good!  This  question  meets  all  the  requirements  for  a  good  ques  - 
tion.  It  begins  with  a  good  interrogative  word — ''why."  It  is  asked  be- 
fore the  trainee's  name  is  called  to  give  the  whole  group  time  to  think 
through  the  answer.  It  is  stated  very  simply  and  briefly.  It  contains 
only  one  main  idea.  It  also  requires  the  trainee  to  apply  what  he  has 
been  taught. 

You  are  doing  well!  Continue  to  the  next  question,  please,  by  turning  to 
frame  78. 


(from  Frame  78,  75 

YOUR  ANSWER:   The  most  important  point  to  remember  in  repeating 

instruction  is  to  separate  those  trainees  who  need  to 
repeat  the  instruction. 

In  some  cases  this  may  be  necessary,  but  it  is  hardly  the  most  impor  - 
tant  point  to  remember  in  repeating  instruction.  If  you  are  clever  in 
your  approach,  re-teaching  could  serve  as  a  review  for  all  the  trainees  . 
For  those  who  know  the  material  thoroughly,  a  change  of  method  and 
aids  will  help  to  reinforce  what  they  already  know.  Of  course,  if  you 
only  parrot  the  same  material  in  the  same  way  as  you  did  before,  you 
will  probably  not  help  those  trainees  who  need  the  repetition,  and  you 
will  bore  to  tears  those  who  did  catch  on  the  first  time. 

Think  about  each  choice  before  maJcing  another  response.  Return  to 
Iramfi  78* 
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(from  Frame  68) 


76 


YOUR  ANSWER:  Of  the  groups  of  aids  and  materials  listed,  the  following 

group  would  be  the  most  appropriate  for  this  lesson:  in- 
formation check  sheet  of  clothes  needed  at  Blue  Lake, 
flip  chart --estimated  costs  of  two  weeks  at  Blue  Lake, 
pamphlets- -"Future  Development  of  Blue  Lalie  Facili- 
ties." 

In  order  to  examine  your  choice,  let^s  study  the  objective: 

"The  passengers  will  be  able  to  list  and  support  10  reasons 
why  Blue  Lake  is  an  ideal  spot  for  tourists  and  vacationers 
with  varied  interests. " 

The  first  two  visuals  listed  in  your  answer  choice  deal  with  information 
that  the  tourists  would  need  to  know  before  they  came  to  Blue  Lake,  but 
the  trainee's  aim  is  to  learn  the  attractions  that  draw  tourists  to  Blue 
Lake.  The  pamphlets,  too,  could  be  of  interest,  but  they  are  unsuited  to 
helping  the  passengers  reach  their  goal. 

Choosing  aids  and  materials  should  be  approached  in  the  same  manner 
that  you  would  furnish  a  room.    You  choose  furniture  that  is  tasteful  and 
well-suited  to  the  room.    If  you  have  a  small  room,  you  would  not  pur- 
chase more  _pieQes  than  you  need  iust  because  they  are  on  sale,  a  bar- 
gain is  no  bargam  at  any  price  if  you  do  not  need  it.  The  same  is  true  of 
aids  and  materials.    You  do  not  use  aids  and  materials  simply  because 
they  are  available.    They  must  be  exactly  suited  to  the  needs  of  your 
lesson. 

There  is  a  response  that  best  suits  the  requirements  of  the  objective  for 
this  lesson.   Return  to  frame  68  and  choose  this  response. 
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(from  Frame  69)  77 

YOUR  ANSWER:    The  following  question  is  best  posed  to  test  for  trainee 

understanding:  "Are  there  forms  of  recreation  for 
every  season,  John?" 

There  are  only  two  possible  answers  here--"yes"  or  "no."  This  gives 
the  trainee  a  50-50  chance  of  answering  correctly  even  if  he  does  not 
know  the  answer.  In  other  words,  this  type  of  question  does  not  really 
test  for  understanding. 

Remember,   the  best  questions  begin  with  "why,"  "when,"  "where," 
"which, "  "how,  "  and  "what."  Quesstions  that  begin  with  these  words  cause 
the  learner  to  make  a  complete  answer  thr '  will  show  whether  or  not  he 
has  really  comprehended  the  information. 

Return  to  frame  69  and  select  the  proper  answer. 


(from  Frame  74)  '8 
What  is  the  most  important  point  to  remember  in  repeating  instruction? 


FRAME  NO. 


Separate  those  trainees  who  need 
to  repeat  the  instruction. 


75 


a  you  don't  have  time  to  do  it 
right,  when  will  you  have  time 
to  do  it  over?" 


80 


Change  your 


tactics . 


82 
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79 


You  have  arrived  at  this  page  by  mistake.  Please  return  to  your  last 
frame  and  follow  instructions  • 


YOUR  ANSWER:  The  most  important  point  to  remember  in  repeating  in- 
struction is  "If  you  don't  have  time  to  do  it  right,  when 
will  you  have  t^me  to  do  it  over?'^ 

You  may  have  heard  this  expression  before.  It  applies  to  manjr  situations^ 
but  not  to  teaching.  If  you  are  fixing  a  car,  there  is  only  one  way  to  fix 
it  correctly.  People  are  not  mechanical  creatures,  however,  and  they 
may  respond  differently  to  different  things.  Just  because  instruction  is 
successful  for  some  of  your  trainees  the  first  time  does  not  mean  that  it 
should  be  successful  for  alL  Each  person  is  different  in  his  previous  ex- 
periences and  his  background.  For  this  reason  approaches  that  appeal  to 
some  may  not  get  through  at  all  to  others. 

Unlike  the  car  that  needs  repairing,  there  is  no  one  way  that  is  right  to 
teach  a  lesson.  You  must  choose  the  method  that  seems  to  be  best  to  you. 
If  it  fails  for  some,  that  does  not  mean  that  the  irr^thod  was  wrong  nec- 
essarily; it  simply  points  out  to  you  tliat  you  must  try  another  method  to 
reach  the  rest  of  yOur  trainees. 

Return  now  to  frame  78  and  make  another  selection. 


(from  Frame  78) 


80 
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You  have  arrived  at  this  page  by  mistake.  Please  return  to  your  last 
frame  and  follow  instructions. 


(from  Frame  78)  g2 

YOUR  ANSWER:   The  most  important  thing  to  remember  in  repeating  in- 
struction is  to  change  your  tactics. 

Good!  Successful  instructois  learn  that  it  does  not  pay  to  repeat  the 
same  instruction  in  the  same  manner  if  it  failed  the  first  time.  Regard- 
less of  how  carefully  you  plan  a  lesson,  the  method  that  you  have  chosen 
may  not  be  effective  for  all  trainees.  You  must  allow  time  for  repeating 
instruction  in  ycur  timetable  so  that  you  will  not  feel  pushed  to  go  ahead 
without  making  sure  that  all  trainees  understand  the  instruction.  When 
you  change  your  method  and  aU  the  teaching  aids  and  materials  you  use 
the  first  time,  you  wiU  find  that  it  is  not  necessary  to  divide  the  class  in 
order  to  re-teach.  Your  second  presentation  should  keep  the  whole  class 
mterested  and  should  reinforce  the  learning  of  those  who  caught  on  the 
first  time. 

Congratulations !  You  have  passed  the  test  on  this  portion  of  oiir  program 
The  next  section  deals  with  application  of  the  skills  and  information  that 
you  have  taught.  How  should  you  go  about  allowing  the  trainee  to  apply 
what  he  has  learned?  What  are  the  teaching  principles  that  apply  to  this 
step  of  instruction?.  What  is  the  role  of  the  instructor  during  this  step? 
These  are  the  questions  that  will  be  answered  in  the  next  lesson. 

When  you  are  ready,  you  may  begin  Module  V  of  the  "Four-Step  Method.  " 
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In  the  Presentation  Step,  you  demonstrated  the  skill  or  presented  the  in- 
formation and  made  sure  that  every  trainee  mastered  what  he  observed 
and  heard-  Now  he  is  ready  for  the  third  stepj  of  instruction — the  Appli- 
cation Step.    The  theme  of  this  step  is  ''E":p  '    rce  is  the  best  teacher. 

Have  you  ever  watched  a  three-year-old  g^oig  through  the  process  of 
learning  to  tie  his  shoes.  He  watches  you  many  times.  Finally,  he  be- 
comes very  independent  and  decides  he  wants  to  do  it  himself.  It  looks 
so  easy,  and  he's  watched  >'^u  do  it  so  many  times.  Usually  the  first 
time  he  tries,  he  succeeds  only  in  twisting  the  laces  around  his  fingers. 
You  show  him  again  hovj  it  is  done.  Each  time  he  tries,  he  learns  some- 
thing. Each  time  he  makes  a  mistake,  you  stop  him  and  show  him  the 
right  way.   Soon  he  is  able  to  tie  his  shoes  alone. 

This  is  basically  what  happens  in  the  Application  Step,  The  trainee  must 
practice  what  you  have  taught  him  to  make  the  use  of  the  skill  or  the  ap- 
plication of  the  information  a  natural  reaction  to  him.  It  is  easy  to  parrot 
what  we  hear  and  see,  but  it  takes  actual  practice  to  make  learning  mean 
something  to  us. 

What  is  the  purpose  of  the  Application  Step? 


FRAME  NO. 


To  show  the  trainee  how  to 
apply  information. 


3 


To  give  the  trainee  a  chance 
to  practice  what  he  has 
learned. 


5 


To  allow  the  trainee  to  per- 
form the  skill  alone. 


6 
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(from  Frame  5) 


2 


YOUR  ANSWER:  In  the  following  situation  Mr.  Bright  is  carrying  out  the 
first  stage  of  the  Application  Step: 


Correct!  This  approach  to  the  Application  Step  has  several  advantages: 
1)  The  trainees  are  gradually  allowed  to  perform  Individually;  2)  The 
trainees  who  learn  the  task  more  ruickly  have  a  chance  to  practice  the 
skill  and  share  what  they  have  learned  with  their  classmates;  3)  The 
trainees  who  need  more  time  are  given  extra  instruction  by  observing 
their  classmate  perform;  4)  You  have  a  chance  to  supervise  the  group 
demonstrations  and  catch  any  errors  that  may  be  made  before  each  trainee 
attempts  the  operation. 

Let^s  discuss  briefly  the  best  way  to  carry  out  the  trainee  group  demon- 
stration. You  must  make  sure  that  you  choose  carefully  the  trainees  to 
conduct  the  demonstrations.  From  your  observations  of  each  trainee's 
performance  during  the  Preparation  and  Presentation  St'eps^  you  should 
know  which  of  your  trainees  have  leadership  qualities  and  a  good  under- 
standing of  the  skill  and  information.  Let  each  of  these  trainees  demon- 
strate the  skill  for  a  small  group  of  their  classmates.  Here,  the  same 
rules  apply  as  in  your  ovn  demonstration.  The  most  important  rule — 
LET  THE  TRAINEES  SEE  THE  SKILL  PERFORMED  AS  THEY  WILL 
HAVE  TO  PERFORM  IT. 

Which  of  the  following  kinds  of  students  should  Mr.  Bright  select  to  con- 
duct a  group  demonstration 


Three  of  Mr.  Bright' s  best  trainees  demonstrate 
to  small  groups  how  to  write  a  travel  folder. 


FRAME  NO. 


10 


8 


(from  Frame  1) 


3 


Yr-'fJR  ANSWER:    The  purpose  of  the  Application  Step  is  to  show  the 

trainee  how  to  apply  information. 

This  is  your  task  during  the  Presentation  Step,  not  the  Application  Step. 
You  have  made  sure  in  the  Presentation  Step  that  they  know  everything 
you  have  taught  them.  During  the  Application  Step  you  give  them  a  chance 
to  use  what  they  know.  You  have  shown  them  how;  before  they  can  learn 
anything  more,  they  must  do  the  task  themselves. 

With  this  reminder,  return  to  frame  1  and  make  the  correct  response. 


(from  Frame  2)  4 

YOUR  ANSWER:    Mr.  Bright  should  select  trainees  who  have  good  per- 
sonalities to  conduct  group  demonstrations. 

A  person's  personality  is  no  indication  of  his  ability.  You  must  remem- 
ber that  the  trainees  you  select  will  be  helping  you  teach.  They  must  have 
mastered  the  skill  or  information  that  you  have  taught  in  order  to  conduct 
the  demonstration.  Even  this  is  not  enough.  The  trainee  must  have  his 
classmates'  respect  in  order  to  hold  their  attention  and  be  believed.  This 
trait  is  called  leaders  hip. 

Remember,  it  takes  both  mastery  of  subject  matter  and  leadership  to 
make  a  good  group  leader.  Return  now  to  frame  2  and  select  the  correct 
response* 
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(from  Frame  1) 


5 


YOUR  ANSWER:  The  Durrvose  of  the  application  step  is  to  give  the  trainee 
a  chance  to  practice  what  he  has  learned. 

Good!  Now  you  are  beginning  to  see  how  the  Four-Step  Method  really 
works.  You  prepare  the  trainee  to  learn,  yoa  show  him  the  skill  and 
knowledge  that  he  needs  and  make  sure  that  he  understand  these,  then  you 
give  him  a  chance  to  try  his  hand  at  using  what  you  have  taught  him. 

Iiistruction  does  not  end  where  the  Application^  Step  begins.  As  a  matter 
of  fact,  this  step  is  probably  the  most  imporbii.t  in  your  instruction.  You 
are  giving  the  trainee  a  chance  to  practice  what  you  have  taught,  but  NOT 
WriHOUT  CLOSE  SUPERVISION.  He  is  not  put  on  his  own  and  told  to 
perform.  You  want  him  to  be  confident  ^hat  he  can  do  the  task  before 
giving  him  that  responsibility.  Therefore,  the  Application  Step,  like  the 
other  steps  of  the  Four -Step  Metnod,  is  carried  out  gradually.  In  the 
first  stage,  selected  trainees  perform  an  operation  for  small  groups  of 
their  classmates;  in  the  second  stage,  each  individual  trainee  is  allowed 
to  try  his  hand  under  careful  supervision. 

In  which  of  the  following  situations  is  Mr.  Bright  carrying  out  the  first 

FRAME  NO. 

Thjree  of  Mr.  Bright' s  best 
trainees  demonstrate  to  g 
small  groups  how  to  write 
a  travel  folder. 

Each  of  Mr.  Bright' s  trainees 
begins  compiling  his  infor-  7 
mation. 

Mr.  Bright  demonstrates  for 
each  trainee  individually  how  ^ 
to  set  up  information  for  a 
travel  folder. 
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(from  Frame  1) 


6 


YOUR  ANSWER:      The  purpose  of  the  Application  Step  is  to  allow  the 

trainee  to  i:erform  the  skill  alone. 

If  you  allow  the  trainee  to  perform  a  skill  or  apply  irJormation  on  hij^  own 
at  this  stage  of  instruction,  he  will  learn  bad  habits  that  will  be  hard  for 
him  to  break  later.  You  are  still  in  the  process  of  teaching.  It  nec- 
essary for  you  to  be  on  hand  to  correct  any  errors  that  are  made  WHEN 
they  are  made. 

As  you  will  see,  the  process  of  allowing  the  trainee  to  apply  information 
or  perform  a  skill  is  a  gradual  one.  The  trainee  is  not  allowed  to  per- 
form on  his  own  until  the  last  step  of  the  Four-Step  Method,  and  then  onlv 
when  the  instructor  is  sure  that  he  caii  work  without  supervision* 

Return  now  to  frame  1  and  make  the  correct  response. 


(from  Frame  5)  7 

YOUR  ANSWER:  in  the  loUowing  situation  Mr.  Bright  is  carrying  oui  the 
first  stage  of  the  Application  Step: 

Each  of  Mr.  Bright' s  trainees  begins  compiling  his 
information. 

There  have  been  cases  in  which  parents  have  thrown  their  small  children 
into  a  swimming  pool  to  teach  them  how  to  sv;im.  In  some  cases  this  has 
worked,  but  in  others  the  child  had  to  bo  fished  out.  Likewise,  some  of 
your  trainees  are  ready  to  perform;  others  are  not.  To  make  a  trainee 
perform  a  task  before  he  is  ready  does  more  harm  than  good.  He  fumLies 
through  the  operation,  self-conscious  of  his  inability.  He  may  either 
form  some  bad  habits  which  you  will  have  to  catch  and  correct  or  he  may 
give  up  altogether. 

As  you  probably  realize  by  now,  you  have  chosen  the  second  stag'^  of  the 
Application  Step.  Not  all  trainees  are  ready  to  perform  yet.  Some  need 
to  see  the  skill  demonstrated  again  before  they  are  ready.  The  first 
stage  of  the  application  step  takes  care  of  this.  Return  to  frame  5  and 
find  the  correct  response. 
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(from  Frame  2) 
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YOUR  ANSWER,    Mr.  oright  should  select  trainees  who  know  the  infor- 
mation and  skill  particularly  well. 

our  answer  is  partially  correct.  The  traint  mu^t  kaow  how  to  perform 
..uC  skill  himself  before  he  can  show  others.  You  iiave  forgott^^is  another 
important  characteristic,  though.  A  person's  personal  traits  are  impor- 
tant when  he  works  with  other  people.  Some  people  have  a  natural  air  of 
authority  that  commands  others'  attention  atid  respect.  Because  the  group 
demonstration  helps  to  teach  other  Irai'rees  you  want  to  malce  sure  that 
your  trainee  instructor  has  this  ability — it's  called  leadership. 

Some  of  your  trainees  are  good  leaders,  but  lack  the  ability  to  master  in-- 
formation  or  skilL  Otheis  have  the  ability  to  learn  easily,  but  cannot 
influence  other  people.  Your  trainee  instructor  needs  a  blend  of  both 
characteristics.  Some  of  your  trainees  already  have  both  traits.  You 
should  help  others  develop  these  traits      tne  course  continues. 

This  cue  should  help  you  to  make  the  correct  response.  You  may  return 
to  frame  2  now. 


(from  Frame  5)  9 

YOUR  ANSWER:  In  the  following  situ'     n  Mr,  Bright  is  carrying  out  the 

first  stage  of  the  Application  Step: 

Mr.  Bright  demonstrates  for  each  trainee  individually 
how  to  set  up  information  for  a  travel  folder. 

It  would  probably  be  ideal  if  this  type  of  instruction  were  possible.  The 
question  is,  what  would  the  rest  of  your  trainees  be  doing  while  you  wer^ 
working  with  one? 

Later  on  in  the  Application  Step  when  the  trainees  are  able  to  practice 
individually,  you  will  have  a  chance  to  work  with  each  trainee  making  sure 
he  is  performing  the  task  correctly.  For  right  now,  however,  you  must 
remember  that  you  have  some  trainees  who  catch  on  quickly.  These 
trainees  should  be  given  a  chance  to  use  what  they  have  learned.  Others 
who  need  more  help  before  they  can  perform  often  learn  more  from  class- 
mates than  they  would  from  you  simply  because  they're  shy. 

There  is  a  more  efficient  way  to  begin  the  Application  Step.  After  con- 
sidering the  information  above,  return  to  frame  5  and  see  if  you  can 
choose  the  best  situation. 
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YOUR  ANSWER:  Mr.  Bright  should  select  trainees  with  leadership  quali- 
ties who  understand  the  subject  matter. 

Good!  The  trainees  that  you  have  chosen  to  conduct  the  trainee  demon- 
stration  are  ready  to  practice  what  they  have  learned.  They  should  not 
be  held  back.  You  are  a  good  instructor  to  recognize  this.  By  giving 
these  trainees  the  opportunity  to  practice  whi^^t  they  have  learned,  you  not 
oniy  help  to  reinforce  their  learning,  but  you  also  moti^nte  these  trainees 
to  work  harder.  They  may  make  your  job  easier  by  getting  across  an 
idea  to  trainees  you  w^ere  unable  to  reach. 

You  are  probably  beginning  to  wonder  just  what  your  role  in  the  Appli- 
cation Step  is.  For  a  discussion  of  this  matter,  go  on  to  the  next  frame, 
please,      lurnirig  to  frame  12. 


(fiom  Frame  12)  II 

YOUR  ANSWER:    The  following  accurately  describes  Mr.  Bright' s  role 

in  the  Application  Step: 

Mr.  Bright  observer  a  group  demonstration,  com- 
plimenting the      linee  when  he  performs  well. 
After  the  demo:       ition  has  been  completed,  he 
corrects  any  errors  made  and  re-teaches  any 
points  necessary. 

Look  at  the  part  of  the  sentence  that  is  underlined  above.  This  is  the  cue 
to  your  mistake.  K  a  child  slips  and  falls  from  a  high  place,  would  you 
try  tobreak  his  fall  or  would  you  let  him  injure  himself--possibly  serious- 
ly? You  would,  of  course,  try  to  catch  the  child.  The  same  theory  should 
apply  to  catc^g  errors  as  tiiey  are  made  and  correcting  them.  To  allow 
the  trainee  to  complete  the  task  without  correctir^  errors  when  they  are 
made  creates  several  problems:  1)  The  trainee  has  foigotten  ^hat  he  did 
by  the  end  of  the  performance;  a  correction  will  not  mean  as  much  to  him 
as  it  would  when  the  error  v^s  made.  2)  The  performing  trainee  aiid  the 
observing  trainees  have  already  learned  the  incorrect  method  from  the 
demonstration;  you  will  have  to  re-teach  the  right  way  instead  of  simply 
correcting  the  error.  ?)  One  mistake  may  cav3e  a  chain  reaction  of 
errors;  by  the  time  the  trainee  completes  the  demonstration,  you  .nay 
have  to  re-teach  the  whole  skill! 

The  trainee  should  see  only  the  right  way  touc  a  skill  so  that  he  will  form 
the  correct  habits.  If  errors  are  ma,de,  be  sure  to  correct  them  IMME- 
DIATELY! Return  now  to  frame  12  and  find  the  correct  answer. 
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We  can  sum  up  the  instructor's  task  in  the  Application  Step  in  four  words: 
observe,  question,  correct,  and  repeat.  You  should  observe  each  group 
demonstration.  This  is  the  first  chance  you  have  had  to  wat-h  yQ^^J• 
thainees  in  action  and  analyze  their  needs  for  further  instruction  While 
you  observe,  take  every  opportunity  to  compliment  the  trainee  for  a  good 
performance.  Be  sincere  and  don't  ^-verdo  your  praise,  however.  During 
your  observation  ask  questions  that  clarify  tt.e  demonstration  for  the  cb- 
ser\ang  trainees,  that  make  the  performing  trainee  think  through  his 
actions,  and  that  help  y>u  to  determine  how  well  he  understands  what  he 
IS  doing.  The  same  question  words  (why,  how,  when,  where,  what,  and 
who)  that  we  used  in  the  Presentation  Step  make  the  best  test  for  under- 
standing, and  the  same  method  of  questioning  that  we  discussed  should  be 
followed. 


Your  observation  and  questions  may  have  revealed  errors  eimer  in  the 
trainee's  performance  or  in  his  reasoning  behind  the  performance.  You 
must  correct  these  errors  immediately  after  they  are  made.  Tact  is 
necessary  to  avoid  embarrassing  the  trainee.  Find  something  good  about 
his  performance  before  showing  him  the  correct  method.  This  softens 
the  correction  and  helps  him  save  face  before  his  classmates. 

Repetition  of  instruction  takes  place  whenever  you  discover  a  need  fo-  it 
If  the  trainee  group  demonstration  has  brought  up  questions  or  pointed' out 
weaknesses  in  your  presentation  of  the  subject,  you  should  instruct  again 
ar^wering  all  questions  that  have  arisen  and  strengthening  all  weak  areas 
of  your  first  instruction. 

You  ma}  wish  to  re-read  this  frame  before  going  on  to  the  next  to  answer 
a  question  concerning  this  information.  When  you  are  ready  g-o  on  to  the 
next  page.  j ,  &    n  w  » ue 


FRAME  12  CONTINUED 
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(frame  12  continued) 


Mr.  Bright  is  observing  a  trainee  shows  the  rest  of  the  ^roup  how  to 
set  up  information  for  a  travel  folder  on  McKeeley  Park.  In  which  of  the 
following  situations  is  Mr.  Bright  doing  the  best  job  of  carrying  out  th^ 
A^piAcation  Step  of  instruction? 


Mr.  Bright  observes  the  demonstration,  compli-- 

menting  the  trainee  when  he  performs  well.  After  jj 

the  demonstration  has  been  completed,  b«  corrects 

any  errors  made  and  re-teaches  any  points  necessary. 

Mr.  Bright  observes  the  demonstration  and  questions 

the  performing  ^[^ainee.    He  corrects  all  errors  as 

soon  as  they  are  made^  but  waits  until  the  demosstra-  16 

tion  has  been  completed  before  he  re-teaches  any  weak 

points  he  has  discovered. 

Mr.  Bright  watches  the  demonstration  carefully.  Ke 
questions  the  trainee  and  corrects  errors  as  the>  arise. 
When  he  sees  that  a  trainee  does  not  understand^  he  18 
stops  the  demonstration  and  repeats  instruction  com- 
pletely before  allowing  the  demonstration  to  proceed. 


FRAME  NO. 


OBSERVE 


QUESTION 


CORRECT 


REPEAT 
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BUILDING  ■  OCCUPATIONS  ■  Architect 

Carpenter 

Lumber  Yard  Salesman 


Building,  as  an  idea,    has  great  generative  qualities. 
By   itself,    it  offers  wholesome   and  worthwhile   areas   for  study. 
However,   we  feel   that  the   idea  is   too  broad  for  use  as  the 
center  of   instruction  in  the  elementary  class   setting.  Young 
children  nev.d  more   than  an   abstraction.      They  need   the  varmth 
and  color  o£  real  human  characters. 

An  occupation  can  be  an  organizing  center  for  instruction 
in   the  elementary  school.      The   "content"  of  an  occupation 
gives   the   teacher  a  variety  of   instructional  choices  and  focuses 
upon   life-centered  activities.      Also,   personal  authenticity  i% 
brought  directly   to  the  classroom. 

All  three  occupations   could  be  studied  at  once.      That  would 
require   a  great  amount  of  pedagogical   talent.      We   advise  those 
entering  our  program  to  plan  one  step  at  a  time  until  such 
time   as   large  blocks  of  activities   and  events   fit  into  place. 
Each  page  is  designed  to  help  the  teacher  think  thrcugh  specific 
doing  possibilities   for  each  occupation. 

This   introductory  brochure   is   not  intended  as  a  teacher's 
guide   for   lesson  by  lespon   instruction.     Rather,    i t  is   seen  as 
one  of   the  many  materials  a   teacher  looks  over  in  order  to 
prepare  fot   that  sudden  coming   together    .>f  insight  and 
expertise   that  is   the  hallmark  of   the  artist-professional. 

Illustrations  of  more  detailed  planning,  implementation, 
and  evaluation  will  be   available   at  project  headquarters. 
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Arch  i t e  c t 
Rea 1 tor 

Plan  books   and  blueprints 
Model  home 

Library  materials    (includinc  films, 

filmstrips,    tapes,  etc.) 
School  buildina 


History  of   home  istructures 
Planning  and  desi.gn  of  a  structure 
MOBILITY  Coordination  of  products  and 

services   for  a    specific  goal 
Esthetic   qualities  of   house  and 

environment 
Economic   factors  of  construction 
Building  codes  and   zoning  laws 
Community  services  to  'iouse 

^gas,    water,  electricity, 

streets,  sewer) 


ACCOMPLISHMEl^T 


Interview  with   "tal'^nt*'   to  be 

written  as   an  article    for  the 

school  newspaper 
List  values  which  determine  home 

design  and  construction 
Role pi ay  home  buyer  and  architect 
Draft  a  design  to  scale 
Interview  city  officials  who 

supervise   zoning  and  building 

code  s 

Construct  a  model  home 

emphasising  visible  features 

of  construction  and  services 
Exhibit  model    to  various 

audiences  using  proper 

terminology 
Explain  project  in  letters  to 

parents 


ACCESSIBILITY  Carpenter 

House  under  construction 
Work   room  with  hand  tools 
School  tJuildinq 

Children 's  apartments  or  homes 
Library  materials 


Carpentry   skills,    training  and 
MOBILITY  working  conditions 

Tools  and  technology 

(prefabrication) 
Mathematical  skills 
Vocabulary  development 
History  of  carpentry 


Handle   tools  and  use  terminology 
in   reports  and  exhibits 

Interview  workers   in  building 

trades   for  articles   in  school 
newspaper 

ACCOMPLISHMENT  Outline   steps   in  house  construction 

Figure  rosts  of  lumber  (side 

walls,    flooring   system,  roof 
system) 

Write   letters   to  parents  about 
the   features  of  a  carpenter's 
work 

Report   on  the  history  of  a 

carpenter's  work 
Report  on  home  repair  carpentry 
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ACCESSIBILITY  Salesmen   from   lumber  companies 

Lumber  yard 
Forest  preserve 
Trees  around   school  area 
Library  materials 


Home  build ing  products 

(manufacture,  transportation, 
sales) 

MOBILITY  Occupations,    geographic  areas# 

characteristics  of   job#  future 
of  industry 
Cultural  traditions 
Conservation   and  development  of 

natural  resources 
New  products   under  development 


Map  study    (product  maps) 
Exhibits   of  building  materials  4o 
show  processing   from  raw  to 
finished  product 
Write   reports  using  vocabulary 
drawn   from  studies 
ACCOMPLISHMENT  Interview  community  members  about 

housing  needs  and  desires 
Hand^on  experience   with  different 

lumber  yard  products 
Collections   of  nails,    woods,  etc. 
to   show  variety  of  products 
and  the  ir  uses 
Analyses   of   building  products  used 
in  school  construction 
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THE   B AKE RY   _  m   OCCUPATIONS  Jl  Baker   

  Clerk  

      ^  E^ntreprcneur 

Wholerale  Salesm&n 


How  many   times  have  you  heard  a  child  ask, "May  I  have  a 
cookie?"     Have  you  ever  thought  of   this  everyday  occurrence  as 
an  instrument  to  further  a  child's   intellectual  development? 

Baking,   aa  an  organizing  center,   affords  the  classroom 
teacher  a  kaleidoscope  of  significant  topics  that  can  be 
enjoyed  as  they  are  studied.     Almost  any  product  or  process 
that  has   to  do  with  food  is  a   "natural"   for  chii^iic^n.  It's 
easy   to  promote   this  area  of  human  endeavor  since  perfecting 
the  art  of  cooking,   or  eating,   has  been  a  life-long  enterprise 
for  many  adults. 

Teachers  who  start  with  fundamental   life  activities  find 
themselves  surrounded  with  wholesome  sccial  events*  Those 
who   start  with  abstractions  and  logic   find   themselves  searching 
about  tor  motivational  gimmicks   and  ways   in  which  to  strengthen 
their  classroom  actlvi'cies. 

ABLE  teachers  have   to  be  more  effective  because  they  are 
latching  on  to   life.      Less  time  will  be  spent  explaining  why 
studies  are  necessary    (the  material  is  self-evident)    and  more 
energies   furthering  instruction  will  be  contributed  by 
interested  children,   parents,    and  oth-sr  community  talent. 

Fundamental  life  activities  such  as  baking  may  not  appear 
as  erudite  as  behavioral  objective^  which  t.ave  been  abstracted 
to  form  a  master  conceptual  plan.     After  all,  who  can  compare 
a  crumbly  cookie  to  the  neat  mind  of  a  statistical  researcher? 
Nevertheless,   the  multi-sensory  facets  of  a  cookie  reflect  as 
those  of  our  most  precious  diamonds  in  bringing  basic 
understandings  of  our  human  heritage   to   the   learning  child. 


ACCESSIBILITY  Baker 

Baker  y 
Recipe  s 

Kitchen  utensils 
BakinQ  ingredients 

Library  materials    (includina  filing 
f i 1ms tr ips ,    tapes^  etc.) 


Baking    (skills:  bakina, 

decorating;      training  - 
/MOBILITY  schooling;    working  conditions  - 

sanitary  reaulations) 
Tools   and  technology 

(past  and  present) 
Mathemat7.cal    skills  (fractions, 

weight ,   vo lume ) 
Chemistry    (effects  of 

texoper  a  ture  s  ) 
Vocabulary  development 


ACCOMPLISHMENT 


Handle  tools  used  by  the  baker 
Demonstrate   skills  used  by  the 

baker   through  puppetry 
Compare   home   baking    (baking  from 

scratch,    frozen  and  prepared 

foods)    with   "bought"  bread 
Compute   amounts   of  ingredients 

in   sample  recipes 
Outline   steps   for  personal 

baking  experience  at  home 
Report  on   the   ch em is try  involved 

in  baking  (oral  or  written  form) 
Draw  pictures  of  the  baker  at  work 


Bakery 

D  i  c  1. 1  o  n  a  r  V 

Cook  books 

Library  niaterials 


rfOBlLITY  Customer-clerk  relations 

Mathematical  skills 
(racney  chanaina) 
Health  standards 
Ethnical  bakinq   -  customs 
of  cultures 


Roleplay  clerk  and  customer 
ordering  quantities  of 
baking  products 

Construct  a  model   retail  bakery 

Detail   sanitary  habits  and  codes 
in  a  puM  ic  establishment 

Figure  money  exchanges 

.  ^^^w^r  ^-'•^...>^m  Figure  Quantities  of  bakery 

ACCO^^-LI:>tiMc:.T  prodxacts  for  parties 

Exhibit  samples    'and  word  lists) 

of   ethnical  baking 
Taste   ethnical   products  and 

describe  appearances  and  tastes 
Make  a  mural  of  bakery  product<5 

advertised   in   newspapers  and 

magazines 
Read  aloud  vignettes  from 

••literature"   wherein  bakinq 

processes  or   products  are 

described 
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ACCcSSIBILZTY  Owner  of  the  bakery- 

Centre  pre  neur  ) 
Er.ployees  of  municipal  health 

depar  tment 
Bakery 

Library  materials 


Planning  and  design  of  a  bakery 

(assembly  line) 
Economic   f acuor s    ( labor ,  cost 

of  materials,   equipment  costs , 
MOBILITY  overhead,  profit) 

Capi  tal ism 

Technology  -  past  and  present 

(tools   and  equipment) 
Sani  tary  laws  -  government 
Ethnical  aspects  -  culture 

(Italian,   Jewish,  Bohemian, 

Swedi  sh) 
Del  i  vfiry  me  thod  s   (  home  , 

svipermarket ) 


Roleplay  employer   i ntervi ewi ng 
pro  spec  tive  employees 

Display  selected  baking 

developments  from  past  to  present 

Explain  health  standards  and 

function  of  government  agencies 
ACCOMPLISHMENT  Interview  people  from  different 

ethnical  groups  about  customs, 
tools,   and  products   for  articles 
i n  school  newspaper 

Exhibit  samples  of  ethnical 
baking 

Illustrate  profit,   loss,   and  gain 

in  graph  form 
Construct  a  model  assembly  line 
Use  new  terminology  in  written  work 
Chart  routes  of  delivery 
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ACCESSIBILITY  Wholesale  salesman  of  bakery 

Order  forms 

Products  used  in  baking 
(sugar,    flour,  salt) 
Farms 

Processing  plant  \ 
Library  materials 


Original  and  manufactured 
MOBILITY  sources  of  baking  ingredients 

Processing  of  raw  products  into 

marketable  items 
Transportation    (packaging,  routes, 

s  torag  i  ng ) 
Ma  thematical    skills  (computation 

of  orders  using  volume,  weight, 

and  prices) 
Economics    (wholesale   and  retail) 


Make  and  discuss  product  maps 
Exhibit  the   transformation  of 

raw  products   into  finished 

marketable  items 
Illustrate  transportation 

methods   in  chart  form 
ACCOMPLISHMENT  Interview  salesmen  and  housewives 

about   ingredients   to  make 

certain  products   for  article 
Figure    (mock)    wholesale  and 

retail  costs 
Analyze  graphs  and  report  sales 

figures 

Use   technical  vocabulary  of 
baking  product  salesmen  in 
oral  or  written  reports 

Write  articles   for  school 
newspaper 

Arrange  class  bake  sale 
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HE  WORLD  OF  WORK 


?HE   POST  OFFICE 


OCCUPATIONS 


PoA  tx&as  ter 


Clerk 


Mailaan 


Truck  Driver 


As   a  child,   how  often  did  you  go   to   the  Post  office? 
tfhat  was  your  role  in   this  adventure?     Were  you  an 
Dn-looker  or  a  participant?     What  was  your  reaction  to 
the  official   "behind- the-scene"  operations? 

The  post  office  is  a  basic  activity  center  in  our 
fsocial  life.     An  early  introduction  to   the  post  office, 
and   the   structure  behind  it,    can  be   a  realistic  learning 
adventure   for  elementary  students. 

An  ABLE   teacher  could  begin  with  a  stamp  and  develop 
ideas   to  lead   students   through  such  content  areas  as 
Graphics,  Mathematics,  History,  Geofraphy,   and  International 
Relations. 

Children's   interests  and   the  teacher's  imagination  can 
combine   to  build  a  strong  bridge  of  worthwhile  cultural 
content.      When  children  can  communicate  about  relevant  items 
in   their  culture   they  are  on  the  way  to  being  educated. 
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POSTMASTER 
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A CCESSIBILITY  Po  s  tma  s  t er 

Post  office 
Stamp  collections 
Zip  code  book 

Library  materials    (including  films, 
-   filmstrips,    tapes,  etc.) 


Mathematical 
chang  ing ) 
Management 
International 
United  States 
Geography 


skills  (money 


r  e lat ion  3 
h  is  tory 


Compute  with  stamps 
I  Design   "commemorative "  stamps 

1  Describe  the  process  of 

i  making  a  stamp 

Outline  the   structure  of 

a   post  office 
Report  describing   the  hi  story 

of  the  post  office 
Letters  to  parents  expla ining 

post  office  operations 
Exhibit  stamp  collections  from 

around  the  world 
Report  on  postal   systems  of 

other  countries 
Interview  the   local,  postmaster 

for  news  article 
Write  letters   to  people  in 

other  countries 
Arrange   exchange  program  with 

children  of  other  cultures 
Panel  discussion  on  public  versus 

private  message  delivery  systems 
Report  on  supervision  and 

inspection  of  employees 
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CLERK 


A CCESSIBILITX  Clerk 

Packages   to  send 
Postal  scale 
Students '   mai 1 
Students '  stamps 
Mail   system  in  class 


MOBILITY  Mathematical   skills,  money 

changing ,    vo lume  weights 
Study  of  shapes 
Composition  -   letter  writing 
pac  kaging 
Ho lidays 


ACCOMPLISHMENT 


ERLC 


Roleplay  of  clerk  and  customers 
Develop  a  class  mail   sy s tern 
Send   letters   to  classmates 

wi thin  schoo 1 
Send  letters   to  parents 

explaining  project 
Wrap  packages    (could  have  a 

social-work  aspect  by  sending 

these  packages    to  needy 

people   in  area ) 
Weigh  packages 

Make  chart   showing   shapes  of 
various   types  of  packages 

Exhibit  designs   for   stamps  made 
by  children 

Compare  work  done  by  clerks  in 
other  businesses  with  that 
done  by  post  office  clerk 

Report  on  seasonal  ma il  and 
cultural  customs 

Explain  zip  code  system 
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ACCESSIBILITY 


MOBILITY 


ACCOMPLISHMENT 


Ma  ilman 
Students '  mail 
Photo  of  uniforms 
Mail  bag 
Library  m^. 


Human  relationships 
City  geography 
English  compo sition 
Interviewing  skills 
Hi  story 
Government 


Interview  mailman  for  news  article 
Develop  map  of  city  mail  routes 
Construct  a  model  post  office 
Letter  writing  to   friends  and 

relatives 
Have  children  try  to  carry  an 

authentic  filled  mail  bag 
Deveop  a  chart  of  the  city's 

postal  system 
Write  a  report  explaining  recent 

changes  in  mail  system 
Discuss  delivery  of  mail  throughout 

history  of  United  States 
Report  on   famous  messages 

XBattle  of  Marathon,  Garcia) 
Report  on  alter nate  ways  of 

sending  messages    (phone,  TV, 

special  messenger) 
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TRUCK  DRIVE- 


ACCESSIBILITY  Truck  driver 

Larger  post  office  (photos) 
Helicopters  (photos) 
Truck 

Library  materials 


Transportation  structure 
MOBILITY  (how  mail  travels) 

Geography 

Cartography  skills 
Interviewing  skills 
Management    (central  receiving) 
Labor  relations 


Chart  differences  of  post  offices 

in  urban  and  rural  areas 
Interview   truck  driver  for  school 

rad  io  station 
Report  on  receiving   system  of 

school,    of   school  system 
ACCOMPLISHMENT  Set  up  a  central   receiving  system 

in  c 1 a s sroom  for  messages  from 

others   in  the  school 
Make  a  map  showing  the  stops  one 

letter  may  go  through 
Compare  work  of   truck  drivers  in 

various  businesses 
Report  on  mail  delivery  systems 

(air,    truck,  train) 
Report  on  handling  mail  (zip 

codes) 
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■ 


THE  TELEPHONE 


OCCUPATIONS 


Service  Representative 
Telephone  Installer 
Telephone  Operator 
C  lerk 


Have   you  ever   stopped   to   think  about  how  many   times  a 
day  you  use   the   telephone?     Are  you  aware  of   the  many 
operational   facets  of   the   telephone  company?     A   few  of  the 
occupations   in   this   business   have  been  chosen  as  representative 
and  developed  within  a   form  we   introduced   in  an  earlier  brochure, 

Many  vistas   can  be   revealed   through  encounters  with  men 
and  women  in  the   "telephone  business".      In  fact,    you  might  say 
the  material   lends  itself  to  being  an  academic  supermarket. 
From  the  person  to  his   skills,    from  the  person   to  his  business 
relationships,    solid   subject  matter  awaitsi 

Using   the   "telephone   business"    as  an  idea   for  an 
Organizing   center  can  also  generate  avenues   into  correlated 
learning  areas.     For  example,    an  enterprising   teacher  may 
wish   to  explore   communications  media.      A   journey   into  the 
future   to  preview  and  predict   the  kinds   of  communication 
available  for   twenty-first   century  man    {the  children   in  your 
class   today)    is  no   longer   an   idle,   romantic  dream.  Guided 
thinking   about  our   unfolding   world   is   a  necessity;    that  is, 
if  instruction  is   to  he  relevant   to  the  needs  of  a  planning 
society  in'  the  seventies. 

The  material  presented  here   indicates,  only   a   few  of  the 
instructional  possibilities   in   the  broad  area   of  communications. 
No  doubt,   you'll   think  of  many  more   as   you  move  your  imagination 
along  these   lines.      Your   thoughts,   keyed  to  your  local 
classroom  settingr   will  be  more   specific,   more  vivid,  and 
we're   certain  more   suited   to  your  ABLE  children. 
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SSP  V I C  E  R  E  F  PE:SE.\'  TAT  I VE 


ACCESSIBILITY 


Service  representative 

Te 1 e pho  ne 

Tele phone  books 

Library  materials  (includina 

Imstripsr    tapes,  etc.) 
Po  s  t  er s 


f  i 1ms  # 


MOBILITY 


Mathematics    (distance,  billing, 

tolls,  cost) 
Conversational  skills 
Science  of  sound 

WL'itinq  skills  (i.e.,  abbreviations) 
Communications   services    in  the 

"home,   business,  industry 
Vocabularv  skills 
History  of  commun i ca t ion  via 
the  telephone 


ACCOMPLISHMENT 


RolePlay  interviews 

Interview  persons  about   the  uses 

of  the   telephone  (personal, 

business)    for  article 
Construct  a  model  telephone 
Prepare   a  bulletin  board   on  use 

of  the  phone 
Write  reports  usinq  technical 

vocabulary 
Roleplav  taking   steps   to   have  a 

phone  installed 

a  •      i n  Ct  home 

b .      in  a  business 
Plan  a   class  publication 

(newspaper,   brochure)  on 

communication   in  modern  society 
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1'eler'none  installer 
1 11=;  ta  1  ler  '  s  truck 
I  I : :.  t  a  1  1  <  ■ '  •  '  ?    t.  o  o  1  n 
T  n  :    r    o  n  c  s 

Rite   >-here  construction  is 

under  w  a  v 
Library  materials 


'/ocabularv  iovelopment 

'I'  o  c  h  n  o  1  o  a  V   and   c  o  mm  unication 

""onmu  n  ic  a  1 1  on    in   other  countrie 

e  o  n  r  a  o  I ,  V   p  r:  i  1 1      (  i  .  e  -  ,    a  1  o  b  g        u  d  y  ) 
Co  mmu  n  i  c  a  t  i  ^  n  satellites 
Comnu  n  ic  a  1 1 n   media  of   the  futu::r{: 
Letter   writina  skills 


Write    letters   to   conmun i ca t io n 

medii.^    services  rr^questina 

i  n  1'  o  rn»  a  1 1  n 
Exhibit   mod  e  J  s  of   commun  ic  a  t  i  on  s 

satellite ^ 
'.^rite  oral   rocorts  on  commu  nica  t :.  .^n 

technolon\' 
Prepare   a   scri-^t   and   pictures  for 

school  proaram  on  communications 
Dramatize   significant  inventions 

contributina   to   the  progress 

of   communication    (what,  when, 

who  ,    v/he  r  p  ,    hov; »    v.'hv  ) 
Draw  pictures   of    tho  telephone 

installer   at  wor>: 


ACCtSS£brLrs\'  Telnrhone  oi^erator 

"'(.^Ig  phone   company  t)uil:iinn 
T  0 1 o  p  hone 
1 A ;  -  r  J  r     m  a  t  o  r  i  a  1  s 
Display     a  t  o  r  ,1  a  1  s 


Teleolione  manners 
Convorsational  skills 
(i,e.  r    en.,  nciation) 

MOBILITY  Vocal'ulary     ove  lopnent 

M a  t  h  a  t  i  c  a  1  skills 
In'f".  r^rviev/ina  skills 
I'elerhone   oirerator's  work, 

past,    present,  future 
History  and    science  of  teleqrams, 

csolearams,    maiJ.  delivery 


Imterview  tel epho ne  operators 
about   job    (film  and  tape 
recordina)    for  presentation 
to    a not  nor  class 

Write   a  cothpo  sition  on  the  work 
of  the  operator  usinq 
vocabul  arv^  dr.awn   from  studies 
ACCOMPLISzi>!EUT  Analvze  phone  bills    for  such 

things  as   tolls,    taxesr  service 

Fiaure  costs    for    long  distance 
calls 

Construct  a  model   switchboard  and 
simulate   the  work  of  a 
telephone   operator;  roleplay 
conversations  with  customers 

Dramatize    situations   in  which  the 
phone   is  utilized  -  emergencies, 
social    invitations,  friendly 
CO  nver  sa  t  io  n 
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ACCESSIBILITY 


Clerk 


School  secretary 
School  office 

Business  office  of  telephone 

company 
Business  office  equipment 
Display  materials 


Office   technology   -  past, 

present  and  future 
Writinq   and    speakina  skills 
Mathematical    skills  (billinq, 

payments) 
Comouter  orogramminq 


Simulate  ansv;ers   for  want-ads  of 

available  office  jobs 
Set  up  a  business  office  - 

roleplay  various  jobs 
Interview  the  different   kinds  of 

plant   clerks  (tape  and  film 

recording)    for  reports 
Compute  mock  payroll   for  telephone 

company  employees  -tax 

deductions,  etc. 
Roleplay:      cashier   and  customer 
Make  an  experience  chart  listing 

available  jobs  at  phone  company 
Make  a  dictionary  of  technical 

terms  used   in  telephone  companV 

bu s  ine s s 
Roleplay:      customer   and  repair 

service 

Interview  school   secretary  about 
her  work 

Panel   discussion  on  advantages  and 
disadvantages  of  office  work 


MOBILITY 


Vocabulary  development 


ERIC 


'I  ill.  \<(  ;}{lij  ,  iF  WORI-: 


107 


THE  BANK 


■ 


OCCUPATIONS 


Teller 


Billing  Clerk 
Loan  Officer 
President 


Penny  wise^   pound  foolish  J 

A  penny  saved  is  a  penny  earned' 

How  many   of   these  pithy  maxims  have  you    learned?  How 
many  do  you   use  when  you're  teaching? 

Now  stop   for  a  moment  and  reflect.      Do  your  children 
understand   the   background  of   your   expressions?      So  many  of 
our   commonplace   proverbs  have   no  meaning   to   children  b.ecause 
they've  had   no   sensory   experience  with   concepts  behind  the 
words.     Besides^   we're    living  in  an  age  of  credit  and  the 
maxirnQ  of  the  eighteenth  century  often  do  not  apply  to 
aontenporary  life. 

Children  who  will   be   living   through   the    last   third  of 
this   twentieth   century  will   almost  certainly  be   using  the 
services   of   a  bank.      Accounts  will  be   opened,    if   they  haven't 
been   opened   already.      Very   few  will  be   able    to  function 
effectively  by  hiding   savings   under   a  mattress.      Today,  even 
money   from   the    tooth   fairy  gets  deposited  or  spent. 

We   earn  money,    spend   it,    save   it,    borrow   it,    or  invest 
it.      People  who  work   in  a   bank   and   the    institution   of  banking 
help   us   in   these  money-centered  activities. 

Learning   how   to  manage   assets   and  resources  helps  a 
child  feel   "grown  up".      But   feeling  big   is  only  half  the 
mission.      Knowledge  and  skills  have   to  be   learned,  too. 
What   child  can  develop  a  mature   self-image    in   our  capitalist 
society   if   he   does   not   know  how  to  deal  with  money  matters? 
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ACCESSIBILITY 


MOBILITY 


Teller 
Currency 
Checks 
Bank  forms 

Savinq   account  books 

Library  materials    (includina  films, 
f ilmstr ips ,    tapes,  etc.) 


Customer  relations 

Procedures   of  withdrawinq  and 

depositing  money 
Checking  accounts 
Savinq  accounts 
Proper  use  of  checks 

Mathematics    (arithmetic  processes, 

computation  of   interest,  etc.) 
Currency  -  past  and  present 
Currency  -  foreign 

Type s  of  checks    (traveler's  checks, 

personal,  payroll) 
"Quality  control"   procedures  in 

processina   checks   and  money 


ACCOMPLISHMENT 


Roleplay  teller  and  customer 

transacting  business 
Roleplay  cashinct  a   check  (traveler's 

check ,    etc • ) 
Bulletin  board  describinq  the 

different   types  of  currency 
Chart  illustrating  currency  - 

past  and  present 
Explain  the   different   types  of 

checks    (oral,   written)  » 
Drama tize   security  procedures  in 

case  of  holdup 
Discuss  what   could   be   used   in  place 

of  money 

Write   reports   on  history  of  banking 
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ACCESSIBILITY  Clerk   in  billincr  department 

Billing   department   in  bank 
Bank  statements 
Bank  forms 
Library  materials 


Concept  of  interest 
Mathematics    (computinrf  interest, 
MOBILITy  balances) 

Terninoloay  within  work  stations 
Procedures   and  machines  to 
increase  productivity 
(addressinc,  mailing) 
Accountinc  procedures 
Compu  tor  "language"* 


A  CCOMPLISUt'^SnT 


Compute ; 

a.  balance  of  savings  accounts 

b.  interest  on  amounts  for 
varying  lenaths   of  time 

Explain  information   found  on 

bank  statements 
Explain  purpose  and   operation  of 

machines   in  billing  department 
v;rite  reports  regarding  use 

(and  misuse)    of  checking 

accounts 

Roleplay  telephone  calls  between 

customer   and  billing  clerk 

about  bank  balance 
Write   interview  with  clerk  for 

news  article   in  class  journal 
Compare  clerk's   job  with  the 

job  of  school  secretary 


110 


LOAi: 


ACCESSIBILITY  Loan  officer 

Loan  applications 

Bank  forms 

Bank 

Library  materials 


MOBILITY 


Economics   of  capitalism  (credit, 

loans,  capital) 
Development  of  the   concept  of 

loans 

Duties   and   responsibilities  of 

loan  officers 
Different  types  of   loans  (mortgages, 

farm   loans,    homg^  j^mprnvpments  . 

business ) 
Procedures  iji^^^^^H^H^H^^B^g 

and 
Method ! 


Com 


ACCOMPLISHMENT 
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A CCESSIBILIT V  President 

Bank 

Office  of   Secretary  of  State, 
Stat^  of   111 inois 

American  Banking  Association 
banking  kit 

Library  materials 


Duties   of   executives  (management, 
MOBILITY  ,     decision-makinc)  ^ 

Internal   operations  of  a  bank 
Development  of   trade  and  money 
History  of  banking    (variety  of 

banks) 
Government  regulations 
The   Federal   Reserve  System 
Security  arrangements 

Communi ty   services    (pub lie  relations) 


Draw  pictures  of   a  bank's 

different  operations 
Write   reports  describing  the 

duties  of   the  prerjident  and 

other  executives 
Roleplay   the  bank  president  with 

other  bank  employees 
Explain  organizational  chart 
ACCOMPLISHMENT  illustrating   the  management 

of   a  bank 
Chart   illustrating  the  development 

of  materials   used   as  money 
Chart   illustrating   the  community 

services  of  local   banks    (  bond 

issues ,    etc . ) 
Set  up  a  bulletin  board  illustrating 

critical    incidents   in  the 

history  of  banking 
Write   reports  describing  government 

regulations  of  a  bank 
Discuss   the  Federal  Reserve 

Banking   System    (interest  rates, 

etc  .  ) 


ERLC 


112 


bauk  on  it 


David  F.  Yeck 
Assistant  Professor 
University  Laboratory  School 
Northern  I  Hi  no  is  University 


When  children  need  to  know  we  have   the   riches t 
environment  for  effective   teaching.     The   fo Ho wing 
describes   an  instructional  program  in  which  subject 
matter  became  meaningful   to  stBdents  who  were  using 
work  activities   of   the  adult  world. 

When  first  presented  as   an  opportunity  to  learn 
about  "banking",    sixty -one   children,    ages   six   to  ten, 
out  of  a   total  of   seventy  in   the  cluster  group,  indicated 
an  interest.      With  such  a  healthy  beginning,    the  teacher 
then  developed   the  following  program. 

Construction  of  a  classroom  bank  was  undertaken  with 
the  help  of  local  merchants  and   the  Industrial  Arts  teacher 
in  our  cluster.     The  children  first  designed  what  they 
wanted  in   their  bank  and  then  proceded  with  construction. 
In  the  process   children  used  hammers  and  nails,  drills, 
screwdrivers,   hhndsaw,   saber  saw,   and  a  plane.  Upon 
completion,   painting  and  naming  of  the  bank  took  place. 
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The  bank  contained   two   slidable  teller  windows  and  an 
operational   door.      Later,    a  burglar  alarm  system  was   set  up 
for   the  bank. 

Before  the  grand  opening,    two   local   bankers  and  a 
savings  and  loan  executive  came    in  and  discussed   their  role 
in  their  business  operations.      All   three  had   been  given  a 
list  of  questions  prepared  by   the   students   and  were  prepared 
to   talk   about   the  human  element  of  their  occupations.  Also, 
the  consultants   explained   in  detail   many  of   the  relationships 
between  people  working  at   their  businesses. 

After   the  community  talent  was   interviewed  and  the 
children  discussed   their   thoughts  about  how  to   proceed,  an 
election  was  held   for  bank  board  president.      In  the  preliminary 
election,    seven  candidates  were  reduced   to  three.  Before 
final   balloting,    the   three  candidates  presented   their  ideas 
on  running  the  bank.      After   selection  of  the  president,  six 
people  were  appointed   to   the   bank  board. 

Policies  of  the  bank  were   to  be  dev7ide:d  upon  by  the  bank 
board.      One  of  the  problems   facing  the  bank  board  was  the 
decision  regarding  rate  of  interest  to  be  paid   to  depositors. 
The   children  had   to  determine  how  the  bank  would  be  able  to 
pay  this. 

Through  discussion  the  children  came  up  with  the  idea 
that  loa7ii3  could  be  made  to   individuals  and  private  enterprises. 
Interest  from  the  loans  could   then  pay  dividends  to  depositors 
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at  a  predetermined   interest  rate. 

Development  of   a   company   followed.      It  was    formed  by 
presenting   the  children  with   the  opportunity   to  develop  their 
own   idea   into  a  company.      The  only  restriction  placed  upon 
the   children  wa s   that  of  having  all   age   levels  represented 
in   the   company . 

Thus,    a  company  was   set  up  composed  of   sixteen  children 
in  the   banking  project.      This  company  would    (hopefully)  float 
a   loan   from  the  Cluster  C   Savings  Bank   in  order   to  purchase 
their   needed  materials . 

A  president  and  treasurer  were  elected  to   set  up  the 
company.      One  of  the   first  tasks  undertaken  by   the  company 
was    the    selection  of   a  product.      Candy   came   to  mind.  A 
study  of  the  price  of  various  kinds  of  candy   from  a  who  1 esa 1 er 
showed   that  the  profit  of  margir-  was  too   snail   for  consideration. 
Other  products  were  also   suggested  with  the  eventual  acceptance 
of  popcorn  as   the  product  for   the  company  to   sell.  The 
company  then  became  known  as   the  Cluster  C   PC  Company .  PC 
for  popcorn.      Expenditures   for   supplies  were  discussed  and  it 
was  decided   the  company  would   need   twelve  dollars.  The 
president  and   treasurer  then   sought   to   negotiate  a   loan  for 
the   amount  with  the  bank  board. 

The   importance  of  establishing   a  concrete  proposal  had 
been  presented   to   the   class   earlier  by   the  authentic  banking 
consultants.      The  bank  board  knew  the  need   for   security  when 
making   a   loan.      These  two   ideas  were  clearly   in  mind   as  the 
negotiations  went  on. 
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The  president  of  Company  C  PC  began  with,    ''How  much  none;^ 
do   uou  have  in  the  bank?*'     From  that  point  on  the  bank 
personnel   took  the  offensive  and  after  some  spirited  discussion, 
unanimously  voted   no  on  the  proposed  loan. 

After  both   sides  discussed  the  situation  by  themselves, 
the  bank  board  was   approached  again  about   the  possibility  of 
loaning  a   smaller  amount.      The  bank  board   asked   for   time  to 
meet  without  the  CPC  people  and  considered   the  situation 
carefully.      Then  the  company  representatives  were  asked  back 
into   negotiations   and   given  the   following  proposal;  the 
bank  would   loan  the  company   seven  dollars   at  a   sixty  per  cent 
interest  rate.      (The  original   loan  under  consideration  was 
twelve  dollars   at   four  per  cent   interest.)      The  bank  explained 
to   the  company  the  reason  for  the   increase   in   interest  rate 
and   the  decrease   in   the   loan  was  due   to   the  company,  considered 
by  the  bank,   as  a  poor  risk.      ("Poor  risk"  had  been  explained 
two  days  prior  to   the   loan  by  the   local  consultants.)  Later, 
in  discusion  with  the  bank  board,    the  president  pointed  out 
that   if  they  had  made   the   seven  dollar    loan  at   forty  per  cent 
it  would  not  cover  the  interest  they  were  to  pay  their  depositors. 

The  consultant   from  the  savings   and   loan  company  returned 
and   spoke   to  the  class  before  the   loan  was  made.      He   spent  an 
hour  with  the  Cluster  C  Savings  Bank  Board  and  the  PC  Board 
about  the  process  of  making  a   loan.      One  of  the  main  concerns 
at   this  meeting  was   the  contract  to  be  drawn  between  the  two 
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boards.      The  bank  board  wanted  to  establish  without  a  doubt 
that   the  company  was   legally  responsible   to   repay  their  loan. 

The  contract  was   siQned  and  capital    finally  secured.  PC 
Company   proceeded  v;ith   advertising   and   the   securing  of  the 
naterials   needed    for   their   popcorn  sale.      The   sale  involved 
a   total   of   twenty-four   pounds  of  popcorn,    a   aallon  and   a  half 
of  o:,  1,    a  box  of  popcorn  salt  and   three  hundred   and  twenty 
popcorn  bags . 

After   expenses,    the  company  had  made   a  profit  of  thirteen 
dollars  and   ninety-nine  cents. 

The  bank  had   total   deposits  of  eighteen  dollars  and 
twenty-five   cents.      Children  were  permitted   to  deposit  a 
maximum  of  twenty-five  cents  on  which  they  would  receive 
twenty  per  cent   interest.      In  listening  to   the  consultant 
from  the   savings   and   loan  explain  how  dividends  were  paid  on 
a   specified  date,    the  bank  president  explained   the  dividend 
date  of  the   Cluster   C   Savings   Bank.      In   the  process  of 
operating   the   company ,    a  second   loan  of   five  dollars  at 
forty  per  cent  had  been  made  to  the  company.      This  depleted 
the  bank's   fund   to   six  dollars  and   twenty-five  cents -thus 
setting  up  a  possible   "run  on  the  bank",   which  had  been 
explained  by  the  consultants. 

The  run  on  the  bank  was  possible  because  PC  Company  was 
having  an  unannounced  penny  candy  sale,    instigated  by  the 
teacher.      The  objective  was  to   study  the   reaction  of  the 
children  to   see   if  they  would  withdraw  their   savings  before 
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the  dividend  date.      The  bank  board  was    informed  of  the 
situation  and  decided   there  may  be  a   need   for  a  larger 
reserve.      They  clearly  saw  why   savers  night  withdraw  from 
their   accounts  and  were  concerned.      As   a  result,  they 
decided   to  re-negotiate   the   second   loan  of  five  dollars  at 
forty  per  cent  with  the  PC  Company   for  an  earlier  pay-back 
date.      The  concept  of  a  dividend  date  was   firmly  established 
for  only  three  children  withdrew  a   total  of  seven  cents  from 
the  bank. 

After  computina  the   interest  to  be  paid  Cluster  C 
Savinqs  Bank  savers  and  the   expenses  of  the  PC  Company*  the 
total   project  netted  twenty-two  dollars  and  one  cent- 

A  project  such  as   the   bank   provides   the   teachers   with  a 
wide  range  of  concepts  which  can  be  developed.  Opportunity 
to  discuss   ideas   and  actions  with  many   individuals  was 
turned   into  many   t«?achable  moments.      Many  levels  of  difficulty 
in  the   cognitive,   affective,    and   skill  areas  were  present. 
Another   important  aspect  of   the  project  was  the  positive 
relationships  between  the  school  personnel,   parents,  and 
people   in  business. 

We've  used  the  World  of  Work  as  an  Organizing  Center 
for  the  Curriculum  of  the  Elementary  School  and  it  worked 
well  for  us.  Will  we  plan  and  implement  other  activities 
such  as  this  one?     You  can  Bank  On  Itl 
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^APi:?-  ■  OCCUFATIOKS  B  Reporter 

Display  Advertising  Manager 
Circulation  Manager 
Edi  tor 


The  widespread    epiderr.ic   of   teacher^proof  programmed 
materials   nas    finally  net  with  an  educational   cure  which 
ABLi:   teachers   are   adni  ni  s  tering  in  full  dosages. 


^ijc  ;  cr^.c  a. r x:  r tuvmn^  to 
Test  curves  reveal  stadert  apathy 
the   acaded«nic  scene. 


disappearing  fron 


EXTRA!  EXTRA! 


This    new  medico^ 
educational  breakthrough 
focusses     upon     a  few 
occupations    found   in  the 
field   of  journalism. 

In   this  approach, 
the  authentic  members 
of  a      newspaper  staff 
serve     as   a  clinical 
team   to     assist  the 
teacher     in     class room 
operations.  Teaching 
vitality   is  returning. 


In  addition,  the 
newspaper   staff  carries 
with   them     visible  medi- 
cation  in     the     forms  of 
hi  s  tor y  J   relationships , 
languag e ,   and  technology , 
The   ailing  class- 
room appears   to     be  re- 
sponding  well   to  these 
journalism  occupations- 
further  details 
are   explained   in  the 
following  supplement. 
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:Cz:SSIBlLITy  Reporter 

P  h  o  t  o  o  r  a  p  h  e  r 
Newspapers 

Library  materials    {including:  filns, 
filnstrips,    tapes,  etc.) 


Types  of  reporting    (news,  feature 
stories,    and  columns) 

Phctoqraphy  as   a  means  of  reportina 
:^OBILITy  Written  communication  skills 

Verbal   communication  skills, 
especially  interviewing 
technique  s 

Relationship  of  r epor t er   to  editor 

Relationship  of  reporter   to  "news 
makers"    (those   interviewed  as 
well   as   to  public) 


an 
a 

f  ire  , 


events 


ACCOMPLI  SUMEJ^T 


Discuss  advantages   and  disadvantages 
in  writir«g  a  story  as  opposed  to 
showing  h  picture 

Roleplay  reporter  working  with 
ed  i tor 

Roleplay  reporter  interviewing 
witness  ttio  a  robbery,  to  a 
e  tc  -  ) 

Write  news   articles  about  real 
Write   feature   stories  about  class 

activities   to  be   read   by  parents 
Write  a  column   for  the   school  paper 
Analyze  newspapers   for  news  stories, 
feature   stories,    and  column 
series 

Discuss  how  a  reporter  ii*ay  deal  with 
the   technical   vocabulary  of  some 
highly  technical    fields  of 
endeavor 

Discuss  problems   a  reporter  may  have 
with  stories  about  advertisers 
who  spend   largo  amounts  in 
local  papers 


display  advertisinc;  rianacer 

Tyrjoarapher 

y.  e  r  c  h  a  n  t 

r;  p  V  s  p  a  o  e  r 

Library  materials 


Relationships  within  the 

advertisina  departments 
Tvpes  of  advertisina  (business, 

political,    public  service) 
.'*OB'ILITy  Sources  of  advertisinq 

Contributions  of   advertisino  to 

the   life  of  newspapers 
National,    regional,    and  local 

advertisinc  accounts 
Terminolocrv    (scace,    paqe,  position) 
Technology  (mats) 
History  of   equipment  used  for 

advertising  ourposes 


ACCOMPLISIU'JBfJT 


Display  terminology  of  advertising 
staff  and   s am pie   ads  on  bulletin 
boards 

List  words  often  used   in   ads  and 

discuss  denotations  and 

connota  tions 
List  products  often  adveitised  and 

those   rarely  advertised 
Analyze   slogans  used   in  advertisinq 
Evaluate  advertisements  for  content, 

esthetics,   and  potential  impact 
Illustrate  difference  betweer  the 

early  American  presses  and  modern 

presses  (in  regard  to  advertising) 
Writs  reports  on  old   and  new 

advertising  techniques 
Oriqinate  ads   for    selected  products 
Roleplay  selling  advertising  space 

to  cooperating  merchant 


Cirrulatior  rranacer 

Paper   b  o  v 

T r  u c  ^1  cirivfiT 

Nevs:^aper  distribution  acency 
Poute  forms 
Library  rriateri&ls 


Historv   of   the   circulation  of  news 
throuohout  connunity    (town  crier 
to  inodern  newspaper  delivery 
methods) 

. ,  Tra  nt5ac  t  ion*?   of  noney   in  wholesale 

and  retail  operations 

Opportunities   for   small  business 
activities 

Terminoloay 

Techno loay    (trans portation, 

record-keep ina) 
Relationships    (manager,    paper  boy, 

customer  s ) 
Mathematics    (time,    size,  weicht, 

volume,    computation  of  monies) 


ACC0MPLISHMEf3T 


Chart    illust^atina  circulation  of 

newspapers   in   local   commun  i  ty 
Chart    illustratina  transportation 

and  handlina  of  city  newspaner 

to   suburban  and   rural  areas 
Discuss  reasons   for  international, 

national,    and   local  newspapers 
Roleplay  circulation  manager  hiring 

a  paper  boy 
Write  report?;    (and  give  dramatizations] 

on  how  people  received   the  news 

before  newspapers 
Compute   a  paper  boy's  earnings  in 

relation  to   number  of  customers 
Discuss   new  ideas    for  acquiring  new 

cu stomer s   for  the  neiahborhood 

newspaper 
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Ed  i tor 

>:ew sparer  riant 
t;  e  w  s  p  a  p  e  r  s 
Library  materials 


Relationship  of   editor   to  newspaper 
staff 

VJays   in  which   editina   is  done 
Sources   for   editorial  viewpoints 
Public   interest   in   editor 's  work 

(letters   to   the  editor) 
Concept  of   timina   and  events 
Technology 

Language   skills    (reading  comprehension, 
hidden  meaninas) 


ACCOMPLISHML'NT 


RoleplaV   editor   directina   his  staff 
Write  an   editorial   pace   for  the 

schoo 1  newspaper 
Write   letters   to  the  editor  of  the 

local  newspaper 
Edit  news   stories  as  published  in 

community  newspapers 
Conpare   editorials  written   in  one 

nev;spaper   to   those  written  in 

another   newspaper    (about   the  same 

subjects,    if  possible) 
Discuss  reasons  why  one  editor  might 

hold  a  different  viewpoint  than 

another  editor 
Discuss  reasons  why  an   editor  has 

certain   viewpoints  and  why  he 

often  develops  a  "professional" 

editor ial  viewpo  in t  other  than 

his  personal  beliefs 
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THE   JEWELRY  STORE 


OCCUPATIONS 


watch  Salesnan 
Di amend  Salesman 
J eve iry  Repairman 
Manage  r 


"Tick,   tick,   tick"  from  the  clock  on  the  shelf. 
Ready  for  teaching?     Prepare  yourself , 
Bow  many  times  have  you  heard  children  say, 
"What  are  we  going  to  study  today?" 
Time  is  a  wink.     Let^s  catch  what  we  can 
by  studies  surrounding  the  jeweler  man. 
Concepts  of  time,  ffewels  precious  and  rare, 
take  on  a  new  light  if  handled  with  ca^'e. 
Water  clocks,   hourglasses  -  what  an  arrayJ 
History,   technology  -  all  on  display. 
Beading  and  writing,   science,   of  course. 
Enough  solid  content  with  plenty  of  force. 
Take  an  idea  and  follow  it  through. 
Your  ABLE  children  will  know  what  to  do. 
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WATCH  S A  LBS MAN 


ACCESSIBILITy  Watch  salesman 

Watches   and  clocks 
Jewelry  store 

Library  materials    (including  films, 
filmstripsr    tapes,  etc.) 


Watchmaking    (past  and  present) 
The  concept  of  time 
Technology    (tools,   watch  parts) 
Different  types  of  watches 
MOBILITY  (skindiver,    stop  watch) 

Terminology 

Math ema tic s    (compu tation  of  hours, 
minutes  and   second s   in  "x" 
amount  of  time) 
Maintenance  of  watches 
Sales  of  watches  and  other 
timepieces 


Reports  describing  the  development 

of  the  concept  of  time 
Set  up  bulletin  board  illustrating 

the  development  of  watches 
Construct  mo dels  of  ancient 

time  keepers    (hour  glass, 
ACCOMPLISHMENT  sun  dial) 

Reports  describing  different 

watches  and   thei'.    uses  in 

contemporary   soc ie ty 
Design  watch   faces   and  bands 
Roleplay  watch  repairman  and 

c\i  s  tomer 
Cut  out  magazine  advertisements 

and  compare  prices  and  styles 

of  timepieces 
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DIAMOND  SALESMAN 
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ACCSSSIBILITy 


Diamond  salesman 


Jewelry  store 

Pamphl e ts  from  jewelry  store 
Library  materials 


Cus tomer  relations 
Technology  of  diamond  setter 
Fashion  f    diamond  cuts  and 

sales  of  diamonds  for 

non-industrial  uses 
Industrial  uses  of  diamonds 
Sources  of  d iamond s 
Methods  used   in  processing  and 

transporting  diamonds 
Synthetic  diamonds 
Cus  torn  regulations  on  impor  ting 

and  exporting  of  d iamond s 


Roleplay  diamond  salesman  and 

perspective  diamond  buyer 
Describe   the   tools  used  by  a 

diamond  setter 
Chart  describing   the  qualities 

of  a  diamond 
Cut  out  pic tu res  from  magazines 

depicting  different  diamond 


Construct  product  maps 
Reports  describing  industrial 

use  of  diamonds 
Charts  illustrating  industrial 

uses  of  diamonds 
Charts  illustrating  processing 

and   transporting  of  diamonds 
Reports  describing  the  process 

of  producing  imitation  diamonds 
Ro 1 eplay  cus toms  insp ec tor  and 

tour  is  t 


ACCOMPLISHMENT 


se  t tings 
Compute  point  value  of 


d  iamond  s 
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JEWELPy  FEPAIRMAI! 


ACCESSIBILITY  Jewelry  repairman 

Jewelry  store 
Jewelrv 

Library  materials 


Technology 

ria  thema  tic  s  (  c  omputa t  io n  of  cost) 
Different  types  of  jewelry 

(necklace,    pin,  etc*) 
Terminology 

Difference   of    fine  Quality 
MOBILITY  jewelry  and  reproductions 

Processes   used   in  obtaining 

pr ec  ious  gems 
Precious  metals,    gens  and  pearls 
(processes   to   obtain  and 
cultural  values) 
Customer  relations 
Care  of   fine  jewelry 


Roleplay   jewelry   r epa  irman  a  nd 

cus  tome  r 
Compute  cost  to   repair  an 

article  of  jewelry 
Articles  describing   sJ^ills  of 

jewelry  repairman   for  class 

newspaper 
Chart   illustrating  tools 
Collect  pic tu res   from  magazines 
ACC0I4PLI!Jt!''ENT  showing  different   types  of 

jewelry   for  men   and  v;omen 
Describe  the  different  tvpes  of 

precious  gems,    pearls,  and 

metals    in  oral   and  written  reports 
Construct  productmaps 
Reports  describing  transportation 

methods  used   in  shipping  gems 

and  precious  metals 
List  other  uses   for  precious 

metals  other   than   for  jewelry 
Estimate  values  of   items   of  jewelry 
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ACCESSIBILITY  Manager 

Jewelry  store 
Sales  receipts 
Repair  tickets 
Library  materials 


Services  offered  to  community 
(engraving,   diamond  sales, 
MOBILITY  appraisal,    bridal  registry) 

Customer  relations 

Financial  aspects  (overhead,  profit) 
Luxury  tax 

Different  types  of   jewelry  sold 
History    (jewelry  of  the  past) 
Contemporary  jewelry  fashions 


Roleplay   storeowner  and  customer 

Construct  model   jewelry  store  and 
carry  on  normal  procedures 
(receipts,   pick  up  cards) 

Compute  cost  of  an  item  of  jewelry, 
including  taxes 

Charts   showing   the  different 
ACCOMPLISHMENT  types  of  jewelry 

Reports  describing  the  uses  and 
styles  of  jewelry  in  different 
eras  of  history 

Display  different  types  of  jewelry 
(costume,   heirlooms,  fine 
jewelry,  contemporary) 

Create  pieces  of  jewelry 

Make  booklets  describing  the 
jewelry  used  by  different 
ethnic  groups    (Indians,  Eskimos) 
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TiiE  WORLD  OF  WORK 


THE    GREENHOUSE  ■   OCCUPATIONS  ■  Clerk  

Floral  designer 
Grower 


SAY  IT  WITH  FLOWERS! 


So  many   times   in  our  lives  we  have  given  flowers  to 
express  such   sentiments   as   joy,   happiness,    sorrow,  love. 
We  h arv^-3.^u s e d   them  to  make   social  events  more  festive. 
Often  we^c^^i^a  florist  in   the  morning  and  expect  to  have 
flowers  deli vered..,,ijri  the  afternoon.      Have  we  ever  stopped 
to   think  of   the  peop^,    the   time,    the   effort  involved 
from  the  day   the   seed  is  plf^nted  until   the  moment  the 
delivery  man  rings  our  doorbell? 

The  florist,   as  an  organizing  aenterj    can  be  the 
means   of  having  children  learn   to  appreciate  what  goes  on 
behind   the   scenes.     This  study  of  the  person-in-the- 
occupation  can  set  the   stage   for  introducing   them  to 
social  amenities   of   friendship,    an   area   that  may  be 
forgotten  in  our  increasingly   technological  world. 

An  imaginative  ABLE   teacher  could  use   this   topic  as 
a  springboard  for  going  into  the   study  of  ecology  as 
well  as   for  developing   interest  in  plant  life.  When 
one  uses  a   life-centered  approach  to  teaching,   there  are 
few  limits   to   the  possibilities  available. 
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A CCESSIBILITY  Clerk 

Florist  shop 

Library  materials    (including  films, 
filmstrips,    tapes^  etc.) 


Customer -clerk  relations 
MOBILITY  Mathematical    skills  (money 

Chang  i  ng ) 
Hol idays 
Eco nomic  s 
Delivery  method s 
Geography 


Involve  parents   in  discussion  and 
write   about  how  much  of  one's 
income   should  be   spent  on 
flower  s 

Roleplay  clerk  and  customer 
ordering  flowers 

Figure  out  money  exchanges 

Figure   out  quantities  of  floral 
arrangements   for  a  wedding  or 
other   social  gathering 

Make  a  chart   showing  cost  of  a 

variety  of   floral  arrangements 

ACCOMPLISHMENT  "^""^^^  ^  report  on  the  floral 

needs   of   the   communi ty 
Make  a  display  of  the  kinds  of 

flowers  most   in  demand  in  the 

community 
Hold   a  panel   on  the  problems 

of  a  florist 
Report  on  the  risks  involved 

in  being  a  florist 
List   the   occasions  on  which 

people   send  flowers 
Have   a  play   to   illustrate  holidays 

and   the   flowers  associated 

with  them 
Describe   the   transportation  used 

to   insure   fresh  merchandise 
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FLORAL  DES. 


ACCESSIBILITY 


MOBILITY 


ACCOMPLISHMENT 


Designer 
Designer  school 
Florist 

Library  mat er  ia 1 s 

Posters 

Soncf  s 


Artistic  skill 
Appreciation  of  art    (use  of 

colors,  shapes) 
Letter  writing 
Poetry 
Music 

Sense-awareness    (siaht,  smell, 

touch ) 
Cultural  traditions 


Cut  out   and  display  magazine 

pictures  of   floral  arrangements 
Make   and  displav  arrangements 

for  holidavs 
Write   letters   to  a  designer 

school    for   information  on 

kinds  of  arrangements 
List  materials   needed  by  a 

floral  designer 
Report   on  way^j   of  keeping 

flowers  fresh 
Draw  pictures   of  floral 

arrangements 
Pantomine    sentiments  expressed 

by  giving  flowers 
Study   symbo lism  of  various  flowers 
Sing   songs   about  flowers 
Write   poetry  about  flowers 
Use   real   flowers  as  catalysts  to 

expressions  about  sense  awareness 
Save  money  to   send  flowers 

for  Mother's  Day 
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ACCESSIBILITY  Grower 

Greenhouse 


Library  materials 
Posters 

Catalogues  of   supply  houses 


Botany 

MOBILITY  Chemistry    (soil   analysis  and 

temperature  control) 
Vocabulary  development 
Agriculture 
Ecology 


ACCOMPLISHMENT 


Report  on  work  hours   and  duties 

required  of  a  grower 
Plant  seeds  and  bulbs 
Make  a  bulletin  board  showing 

kinds  of  soil 
Report  on  importance  o f 

temperature  control 
Make  a   chart  showing  parts  of 

a  flower 
Report  on  the  care   of  a  plant 

from  seed  to   full  bloom 
Describe  methods  of  killing  bugs 
Describe  methods  of  fertilization 
Make  a  picture   file  showing 

conditions  necessary  for 

growth  of  plants 
Make  a  map  to   show  whe re  the 

most  commo n  flowers  grow 
Interview  parents   re:      Why  aren't 

there  many  commerc  ial s  on 

flowers  ? 
Describe  how  plant   leaf  looks 

under  microscope 
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THE  WORLD  OF  WORK 


THE   RESTAURANT  ■  OCCUPATIONS  ■  Manager 

'  '  CheT^ 

  Hoatess 

____  Waiter/waitress 


"Let 'a  eat  out  tonight. "     How  many  times  have 
you  heard  a  member  of  your  family  make  that  statement? 
Sometimes  we  forget  how  much  we  are  away  from  home 
cooking  and  how  often  we  rely  upon  restaurants. 


Using  the  restaurant  as  an  organizing  center 
encompasses  many  avenues  of  correlated  learning 
areas.     For  example,   a  teacher  may  explore  r;he  idea 
of  manners  or  the  art  of  relating  to  other  people. 
Health,  science,  and  mathematical  skills  also  cmmm  to 
mind.     Still  others  may  say,   "Ah,   here's  where  we  eat 
our  way  through  Social  Studies, " 

Breaking  bread  together  has  been  a  time-honored 
custom.     The  more  we  relate  school  studies  to 
fundamental  human  activities ^   the  closer  we  are  to 
using  the  built-in  motivation  of  life-centered  content 


MANAGER 


133 


ACCESSIBILITY  Manager 

School  cafeteria 
Re  staur ant 

Library  materials    (includinq  film, 
film  strips,    tapes,  etc.) 


Ma the ma tics    (income , 

expend itures,    tallying  costs) 
MOBILITY  Employer-employee  relations 

Customer  relations 
Letter  writing  skills 
Conversational  skills 
Vocabulary  skills 
Cover nme  nt  licensing 


Interview  parents  about  how  they 
use   restaurants  and  share 
find  i  ng  s 

Interview  manage r   for  newspaper 

article 
Roleplay  ordering  supplies, 

hiring  personnel 
Construct  a  model  restaurant 
ACCOMPLISHMENT  Visit  a  restaurant   for  lunch 

Visit  school  cafeteria  and 

compar e  operations  with 

outs  id e  restaurant 
Write  reports  using  technical 

vocabulary 
Report  on  franchising 
Report  on  trade   related  to 

holidays,    seasons,    birthdays,   etc • 
Discuss   locations   for  restaurant 
Detail   communi  ty  services 

needed   for   enterprise  (water, 

garbage   disposal,  power) 
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CHEF 


ACCESSIBILITY 


Chef 

Chef's  utensils 
Library  materials 
Kitchen 


MOBILITY 


Health  (cleanliness) 

Science  (chemistry) 

Mathematics    (mea  surement) 

Vocabulary  skills 

Writing   skills  (abbreviations/ 

Judgment*    logic #  sequence 

Cooking   skil 1 s 

Ethnic  customs 

Geography 


ACCOMPLISHMENT 


Construct  model  kitchen 
Prepare  various  dishes  (mixture 

proportions  #    size  of  portion) 
Make  a  booklet  of  menus 

(appearance  of   foods*  serving 

order ) 

Roleplay  chef  discus  sing 

operations  of  week's  business 

(profit,  labor) 
Construct  bulletin  board  of 

duties  of  kitchen  help 
Report  about  work   in  the  kitchen 

area  as  it  affects  human  feelings 
Write  to  chef   schools  for 

information 
Interview  parents   and  other  adults 

for  recipes 
Report  on  ethnic  customs 
Map  work   involving   foods  around 

the  world 
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Restaurant 

Menus 

Library  materials 


Conversational  skills 
Vocabularv  developir. ent 
Mathematical  skills 
Personal  arooming 
Public  relations 


Roleplay  hostess   seatina  oeople, 

handlina  complaints,  rincrina 

up  check 
Write   thank  you  letters 
Report  on  daily  schedules 
Construct  a  model  restaurant 

with  emphasis  on  hospitality 
Contrast  drive-in  restaurant 

business  with   sit-down  dinner 

atmosphere 
Interview  adults  about  their 

favorite   eating  places  and 

share  findings 
Arranqe   school   cafeteria  as  a 

social   environment  (flowers, 

music,  helpers) 
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VAlTEK/yArrRESS 


ACCESSIBILITY  Waiter/waitress 

Restaurant 
Library  materials 


Vocabulary  deve lopment 
Communication   skills,  especially 
nOBILIiY  listening  and  writing 

Ma thema  tica 1  skills 
Inter viewing   technique s 
Table  manners 


Set  up  proper  place  settings 
Role pi ay  taking  orders, 

serving   food  in  classroom 
write  out  orders 
Tally  total   price  of  meals 
Bulletin  board  display  of 

various  orders 
Act  as  a  wa i ter/wa itress  in 
ACCOMPLISHMENT  school  cafeteria 

Interview  health  inspector 

for   information  about 

heal th  habits 
Cut  out  table  arrangements  from 

maga  zin  e  s 
Make  centerpieces   for  dining 

tables   for  use  at  home 
Exhibit  table   settings   in  school 

caf e ter la 


o 
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■ 

THE  SCHOOL  m  OCCUPATIONS  ■  Teacher   

Principal 
Nurse 
Secretary 
Custodian 

  Cook 

Social  Worker 
Counselor 


MINI-UNIT   I:      SCHOOL  AS  A   WORK  COMMUNITY 

This   study  can  be  helpful   in   three  ways: 

1.  Students  will  SQe  the   school  as   a  small  c onmu n i t y • 
They  will  study  the  occupations  which  contribute  to 
the   successful  operation  of  this   small  community, 

2.  Students  will  meet  the   "World  of  Work"    first  hand. 

3.  By  learning  more  about  the  various  persons-in-the- 
occupations,    students  will  be  able   to  discuss  the 
inter relatedness  of  their   roles   in   the  school 
communi  ty . 

School  un.lty  can  be  developed   through  better 
understanding  of  occupational  roles. 

The  school  is  a  fertile  place   to  start  in  an  initial 
exploration  of  the   "World  of  Work"   because  all  of  the  resource 
personnel  are  close  at  hand.     Teachers  could  devote  as  much 
time  as   they  deemed  necessary  to   this   study  without  having  to 
make  elaborate  long  range  plans. 

The   term  mini^unit  means  exactly  what  the  name  implies, 
a  rather   small-unit  which  can  be  covered  in  a  relatively  short 
time.      The  mini-unit  concept  has   been  incorporated  into  the 
study  of  the  school  because  the  school  is  sort  of  a  mini- 
society  or  a  microcosm. 

What  is   the  value  of  the  mini-unit? 

1.  A  teacher    (or  student   t^ftcher)    can  present  a 
complete  ABLE-etyte  unit  in  a  short  amount  of  time. 

2,  The  mini-unit  will  provide  a  dynamic  demonstration 
of  the  ABLE  concept,   "Take  an  idea  and  eee  where  it 
leads  you".      The  mini-unit  provides  an  organizing 
center   that  is  near,   alive,    and  full  of  worthwhi le 
content.   
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TEA  CHER 


ACCESSIBILITY 


Teacher 
Schoo 1 


MOBILITY 


Teaching  as  an  occupation 
School  as  a  socializing 

institution 
Learning 
Management 


ACCOMPLISHMENT 


Make   a  bulletin  board  showing 

the  work  of  the  teacher 
Discuss   the  freedom  of  the 

teacher  to  make  decisions 
Discuss  how  a  teacher 

influences   chi  Idr en 
Write   a  news  article  about  a 

current  project  in  the 

schoo 1 

Roleplay  teacher   starting  a 
group  to  work;  explaining 
work   to  a   student  who  doesn't 
under  s  tand ;    t a  Iking  to 
principal;    talking   to  parents 
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PHinCIPAL 


/I  CCECSIBIIITY  P  r  i  nc  ipa  1 

Schoo 1  office 


MOBILITY 


Role  of  the  school 

principal   as   educational  leader 
Professional   preparation  programs 
Management  •*  Decision  making 
Public  Relations 


Interview  the  principal  to 

d e t e rm ine  how  he   supe r v i s e s 
his   teachers    (How  does  he 
help   them  plan?) 

V?rite   article   for  school 
newspa  pe  r 

Make   a  vocabulary   list  of 

technical  words  (curriculum, 
lesson,    interests,  subjects) 
ACC0MPLISHME1\!T  Roleplay  members  of  school 

board  discussing  school 
projects  with  principal 

Intern  with  principal   for  a  day 

Koleplay  principal  leading 

discussion  with   teachers  re: 
Open  School   Week    {what  should 
we   show  parents?     Why?  How 
can  we   best  do  it?) 


KO 


SCHOOL  :jvrse 


ACCESSIBILITY  School  nurse 

Nurse ' s  office 
S  te  thos  cope 
Scale 

Audio-meter 


MOBILITY 

Health 
H  is  tory 

Human  relationships 
Saf e  ty 
Vocabu lary 


Make   a   chart  of   class  heights, 

weights  ,   and  measurements 
Make   medical  tags 
ACCOMPLISUMEllT  Discuss  basic   first  aid 

procedures 
List  common   "incidents"  when 

a   school  nurse   is  needed 
Roleplay  nurse   and  mother 

discussing   health  habits 

of  children 
Discuss   childhood  diseases 
Exhibit   "tools"    used   by  nurse 
Review  rules   of   safety   to  avoid 

accidents 
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ACCESSIBILITy 


School  secretary 


School  business  office 

Intercom 

Typewriter 

Adding  machines 

Photo  copy  machine 


Training  for   secretarial  work 
Eng lish 
Bookkeep  ing 
Filing 

Record  keeping 
Human  relations 


Use  alphabetizing  and  filing 
skills    in   learning  center 

Record   the  way   they  have  spent 
their  money  or  how  they 


Roleplay   telephone  discussions 
wi  th  parents ,  newspaper 
reporters ,    business  people 

Roleplay   face-to-face  discussions 
with  teachers ,  children 

Write  news  article  about  office 
activities 

Compare   school  secretary's 
work  to  those  working  in 
other  businesses 


MOBILITY 


ACCOMPLISHMENT 


used  their  time 
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SC'rlGOL  CUSTODIAL' 


ACCSCSIBILITY 


Custodian 

Custodian 's  workshop 
School 


MOBILITY 


Heating,    lighting,  water 

s  erv  i  ce  s 
Maintenance   of  building 


and  grounds 
Sanitation  and  waste  disposal 
Human  relationships 
T  e  chnology 
Vocabulary 


Report  about  the   heating  systems 

in   school   and  home 
Discuss   landscaping   of  school 

and  nai nte nance   of  grounds 
Pepor t  how  waste   is  disposed 

of  by   the   school,    by  the 


Discuss  how  the  custodian 

relates   to  school  community 

Write   about  the  people    in  the 
community  who  do  business 
with   the  custodian 

List   tools   and   supplies   used  by 
the   custodian   to  clean,  to 
repair   -  make   a  dictionary 
to  show  other  classes 


ACCOMPLISHMENT 


commun  i  ty 
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COOK  IN  THE  SCHOOL  CAFECEBIA 


ACCESSIBILITY 


Cook 

School  cafeteria 


MOBILITY 


Fc  od  preparation  for  large 

groups 
Measurement 
Gil,  ography 
H  i  story 

Health  -   standards  of  cleanliness 

for  ki tchen  workers 
Vocabu lary  deve lopmen t 


ACCOMPLISHMENT 
I 


Report  about  a  special  food 

f roTa  their  country  of 

national  origin 
Make  up  a  recipe  booklet 
Prepare   se lected  foods 
Write   article  about  school 

GCoh  for  newspaper 
Make  a  die tior;:3r y  of  cooking 

implements 
(picture   for  primary  grades) 
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ACCESSIBILITY 


Socia 1  worker 


Social  worker  '  s  office 


School  and  community  services 


History 
Mora  Is 


Roleplay  a  meeting  of  social 
workers  preparing  for  the 
school  year 

Write   an  article  about  the 


school  paper 
Roleplay  the   social  worker 

giving  a  speech  to  the  local 
Chamber   of  Commerce 


'/.OBILITY 


Communication  skills 


ACCO:-!PLISHME[JI 


social  worker  for  the 
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ACCESS  IBILIT':^  Counselor 

Counselor's  office 


Human  relationships 
i'^OBILITY  Psychology 

Le  arni  ng 

Community  services 


Discuss   rolej   of  ..clping 

people   in  community 
Discuss  differences  between 

the  work  of   a  teacher  and 
ACCOy.PLISiii:^.^?  the  work  of   a  counselor 

Role play  a  meeting  between 

counselor  and  child 
Write  a   news  article  about 

the  work  of   the  counselor 
Roleplay  a  counselor  reporting 

to  the  school  board 


CAREEF  LATTICES 


Several   teachers  have  been  helped  by 

a  quick  overview  of  the  occupations  avail able 

within  broad  areas . 

The  outlines  are  not  meant  as  specific 
guides  to  instruction,   but  rather  as  a  quick 
stimulus  to  think  about  what  occupations  may 
be  accessible  to  children. 
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Dental 


Dental  Aide 


HeJical 

Laboratory 

Technology 

Laboratory  Aide 
 . — . — _ — —  „ 

HE?iI.TH  OCCUPATIONS 

H        J  H 


Nur  si.nc 


Rehabilitation 


Health  Aid^ 


Dental  Assistant 

  1  •: 


Laboratory  Assistant 


Dental 
Laboratory 
Technologist 
 L 


Certified 

Dental 

Assistant 


Geriatric  Aide 


T 


Rehabilitation  Aide 


Nurse 
Aide 


Certified 
Laboratory 
Assi  s tant 


Dental 
Hygienist 


Tissue 

Technologist 


Medical 
Laboratory 
Tec  hn  ic  ian 


school 
Health 
Aide 


Lit:i*5ised 
Pr  actical 
Nurse 


Cy  to- 

technologist 


Home 

Health 

Aide 


X 


Occupational 

Therapy 

Aide 


Physical 
Therapy  i 
Aide 


Occupational 

Therapy 

Assistant 


Pro  the tic  s 
Aide 


Physical 
Therapy 
A  ss  is  tant 


Prosthetist 


Psychiatric 
Aide 


Surgical 
Technician 


A  s  soc  ia te 

Degree 

Nursing 


Mental  Health 
Tec  hn  ic  ian 
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Machinery 
Specialist 

Environmental 
Specialist 

Hoxti cultural!  St 

Animal 
Specialist 

Supply 
Specialist 

Plant 
Specialist 

Mechanic 

Forest  Ranger 

Flower  Grower 

Horse  Trainer 

Feed  Salesman 

Corn  Farmer 

Service 
Man 

Game  warden 

Nurs  eryman 

Pcodle  Clipper 

Fertilizer 
Dealer 

Seed  Grower 

Parts  Man 

Con»er»ationis t 

Gr eenskeeper 

Beef  Farmer 

Farm  Loan 
Specialist 

Tree  Grower 

Pish  Farmer 


ERIC 


152 


Machinery 
Specialist 

Environ mental 
Specialist 

Horticulturali  st 

Anima 1 
Specialist 

Supp ly 
Spec  i  al i  s  t 

Plant 

Specialist 

1 mp lenen  t 
Dea le  r 

Recreation  Farm 
Manager 

Golf  Course 
Superintendent 

Veterinarian 

K  1  e  V  a  t  o  r 
Ope  ra to  r 

Plant  breeder 

Supplier 
Representative 

Game 

Bio  log  i  s  t 

Florist  Shop 
Owne  r 

Pet  Shop 
Owner 

Manager  of 
Cooperative 

Crop  Farmer 

Agricultural 
Engineer 

Pollution 
'       Control ler 

Nursery  Ovner 

Farrier 

Aerial 

Pesticide 

Applicator 

Plant 

Pathologist 

Teacher 

Soil 

Cons'ervationist 

Lands  cape 
Contractor 

Livestock 
Fa  rme  r 

Farm  Ma  nager 
&  Appraiser 

Crop 

Processor 

Equ  ipmen  t 
Operator 

Game  Farm 
Manager 

Teacher 

G  ove  r nme  n  t 
I nspec  tor 

F  arm 

Organization 
Special i  s  t 

S  tate 
Inspector 

Safety 
Techn  ician 

Xeache  r 

Tree 
Expert 

Teacher 

Teacher 

Teacher 

Meat  Processor 

1    Fruit  Grower 
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BUSINESS,    MARKETING    AND  MANAGEMENT 


Bus  ine  s 

s  Owners 

Employees 

Managers  j 

Office  Wo rke  rs 


s  ec  re  tar y 


Typis  t 


Bookkeeper 


Wo  rker s 


Clerks 


Cashier 
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FPU  liiTSBMFDIATS  GRADES 


PERSONAL  AND   PUBLIC   SERVICE  OCCUPATIONS 


Municipal  Services 


Safety 


Human  Services  I 

1 


Transportation 


Police 


Fireman 


Bus  &  Cab 
Service 


School 


IL 


Communication 


Library 


Teacher 


Principal 


Workers 


Telephone 


Secretary 


Cafeteria 
Worker 


Custodian 


Mail 


Mailman 


Rail  Service 


Air  Service 


Repairman 


Operator 


Cab 

Driver 


Bus 

Driver 


Enginear 

Fireman 

Conductor 

Porter 

Pilot 


S  tewardess 


Terminal 
Workers 


Control  Tower 
Workers 


Bagger 

Ramp 
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PERSONAL   AND   PUBLIC   SERVICE  OCCUPATIONS 


Transportation 


Water 


Hal Iroad 


Boat 
Captain 


Purification 
Workers  * 


Freight 
Service 


Lock 

Engineer 


Passenger 

Services 


Sai  loxrs 


Dock 
Workers 


Engin€ 

ier 

Fireman 

Terminal 
Workers 

Pilot 


Porter 


Conductor 


Airline 


stewardess 


Pood 

Service 

Workers 


Chef       Cooks      Bakers      Waitress        bus  Boys 


Porters 


Air 

Terminal 
Workers 


Control 

Tower 

Operators 


Ramp  Workers 


♦Water  purification  workers  are 
a  part  of  municipal  services. 
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FOR  INTERMEDIATE  GRADES 


FOR  UPPER  GRADES 
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OCCUPATIONAL  CLUSTERS 


FOR  EASE    IN    INFORMING   STUDENTS    ABOUT   THE   WIDE    RANGE  OF 
OCCUPATIONS   THEY   HAVE    BEEN    CATEGORIZED   INTO   FIFTEEN  BROAD 
CLUSTERS.      THE    LISTING   BELOW   SHOWS   THE    SEQUENCE    OF  ASSIGNED 
CLUSTERS    BY    GRADE    LEVEL.      THE    TEACHER   IS    FREE   TO   TOUCH  ON 
OTHER  CLUSTERS    AF  WELL. 


GRADE  LEVEL 


ASSIGNED  CLUSTER 


FIRST 


PUBLIC  SERVICE ,  HEALTH 
OCCUPATIONS 


SECOND 


AGRI-BUSINKSS  OCCUPATIONS, 
CONSUMER  HOMEMAKING,  AND 
RELATED  OCCUPATIONS 


THIRD 


HOSPITALITY- RECREATION , 
PERSONAL  SERVICES 


FOURTH 


MARKETING  AND  DISTRIBUTION, 
CONSTRUCTION 


FIFTH 


COMMUNICATIONS  AND  MEDIA, 
TRANSPORTATION 


SIXTH 


ENVIRONMENTAL  CONTROL, 
MANUFACTURING 


SEVENTH* 


BUSINESS    OFFICE,    FINE  ARTS 

AND   HUMANITIES,    MARINE  SCIENCE 


EIGHTH    &  NINTH 


INDIVIDUAL  REVIEW  AND 
EXPLORATION 


TENTH,  ELEVENTH 
&  TWELFTH 


SPECIFIC  TRAINING 


*BY   THE    END   OF   THE    SEVENTH    YEAR  ALL    STUDENTS  WILL 
HAVE    HAD   MINIMAL   EXPOSURE    TO   ALL  CLUSTERS. 


THE    BOWLING  GREEN,    KENTUCKY   PUBLIC    SCHOOLS   ARE    USING  THIS 
FRAME    OF   REFERENCE    FOR  ORGANIZING  THE   WORLD   OF   WORK  FOR 
CHILDREN    FROM  FIRST    GRADE    THROUGH   TWELFTH.      THE  CLUSTER 
GROUPINGS   ARE   DRAWN    FROM   MATERIAL   DISSEMINATED   BY  THE 
UNITED   STATES   OFFICE   OF  EDUCATION. 
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TRAFFIC  SIGNAL  MANUAL 

INTRODUCTION 

This  introduction  to  the  first  printing  of  the  manual  must  ex- 
plain the  official  authority,   history  of  actions  of  the  IMSA  and 
concept  in  the  developing  of  such  a  work.     In  196  5  at  the  Board  of 
Directors  meeting  in  Chicago,   it  was  decided  to  publish  manuals  in 
all  areas  of  the  scope  of  the  IMSA.     Little  was  done,   however,  ex- 
cept collection  of  material  until  February  of  1969  during  an  Execu- 
tive Committee  meeting  in  New  York  City  when  it  was  decided  to  call 
a  meeting  of  all  traffic  signal  commercial  firms  and  associated 
companies  and  the  Educational  Committee  and  the  Traffic  Signal  Com- 
mittee * 


This  meeting  was  held  in  Nashville,   Tennessee  in  June  of  1969 
where  an  outline  was  drawn  to  be  submitted  in  sections  to  various 
committees  to  compile  and  edit  all  available  material  for  publica- 
tion. 


A  rough  draft  of  the  manual  was  compiled  by  the  Educational 
and  Traffic  Signal  Committees  with  the  assistance  of  commercial 
members.     A  second  meeting  of  the  National  Traffic  Signal  Committee 
with  representatives  of  related  manufacturers  was  held  in  Baton 
Rouge,  Louisiana  in  June  of  1970  where  the  rough  draft  was  shown  and 
edited-     A  third  meeting  will  be  held  in  Houston,   Texas,  September 
21,    1970  to  review  this  first  printing  before  re-printing  and  making 
the  manual  available  to  membership. 

It  has  been  found  during  the  past  eight  years  since  the  pub- 
lication of  the   "Manual  on  Uniform  Control  Devices  for  Streets  and 
Highways",  by  the  U.S.   Department  of  Commerce,  Bureau  of  Public 
Roads  in  1961,   that  uniformity  is  not  being  achieved.     The  "Traffic 
Engineering  Handbook"  third  edition  published  by  the  Institute  of 
Traffic  Engineers  in  1965  and  other  excellent  materials  are  not 
getting  into  the  hands  of  everyone  responsible  for  installing  traf- 
fic devices.     The  Insurance  Institute  for  Highway  Safety  in  its 
May  19,   1969  Status  Report  stated,    "sound  engineering  practices  are 
being  ignored,  professional  "Manuals"  are  apparently  gathering  dust, 
and  even  common  sense  is  being  flagrantly  offended".  Representative 
John  A.  Blatnik   (D-Minn.)   who  heads  a  special  House  Subcommittee  on 
the  Federals-Aid  Highway  Program  said,    "This  whole  area  seems  to  be 
a  welter  of  confusion,  bordering  on  chaos. 
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It  is  hoped  that  this  Traffic  Signal  Manual  can  be  placed  xv^to 
the  hands  of  a  large  percentage  of  the  people  who  are  not  presentlv 
being  reached  by  other  books  and  manuals  on  uniformity.     If  we  can 
publish  a  work  compatable  with  other  manuals  and  bridge  this  com- 
munications gap,   the  IMSA  which  is  an  educational  organization, 
will  have  performed  a  very  useful  service  not  only  to  all  who  are 
involved  in  the  public  safety  services  but  to  the  general  public 
as  well. 


Tom  L.  Spoonts 

Second  Vice  President,  IMSA 
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SECTION  I 


Glossary  of  Terms 

Base  -  A  metal  fitting  that  connects  a  pole  to  the  foundation. 

Beacon  -  A  traffic  signal  designed  for  flashing  operation  only. 

Ca>'i"iet  -  A  dust-proof  and  weather-proof  enclosure  for  housing  the 
coi.trcller  and  associated  equipment. 

Cam  Sha^t  -  See  cam  unit. 

Cam  Unic  -  The  device  that  receives  timing  information  from  tho  dial 
unit  and  rotates  to  open  and  close  contacts  to  energize  the  signal 
indicators . 

Center  Line  -  A  line  indicating  the  division  of  the  roadway  between 
traffic  moving  in  opposite  directions. 

Clearance  Interval  -  The  time  of  display  of  the  signal  indication 
following  the  right-of-way  interval. 

Computer  -  A  device  that  processes  information  based  on  a  pre-stored 
program  of  instruction. 

Controller  -  See  Traffic  controller. 

Controller  Module  -  Normally  is  a  unit  that  is  plug  or  jack  con- 
riected  to  the  internal  wiring  of  the  controller  and  associated  with 
a  particular  phase  or  function. 

Coordination  -  The  establishment  of  a  definite  timing  relationship 
between  tr  affic  signals. 

Cross  Walk  -  A  section  across  a  roadway  officially  marked  co  indi-- 
cate  a  walkway  for  pedestrians. 

Curb  ~  A  vertical  or  sloping  member  generally  along  and  defining 
the  edge  of  a  roadway. 

Cycle  -  See  time  cycle. 

Data  Processing  -  A  method  of  storing  information,   either  mechani- 
cally or  electronically,   so  as  to  make  it  available  at  a  later 
time  in  a  usable  form. 
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De lineator  -  A  light-reflecting  device  mounted  at  the  side  of  the 
roadway,    in  series  with  others,    to  indicate  the  aligunent  of  the 
roadway . 


De  tec  tor  -  A  sens,  ing  device  used  to  register  the  passage  or  pres- 
ence of  a  vehicle  or  pedestrian. 

De te c t or  Amp 1 i f i e r  -  A  device  capable  of  intensifying  the  electri- 
cal energy  produced  by  a  detector  to  a  degree  sufficient  to  affect 
a  traffic  controller. 

Dial  Unit  -  The  rotating,   calibrated  dial  mechanism  on  controller 
equipped  with  adjusting  pins  or  keys  and  contacts  to  es       iish  and 
divide  the  time  cycle  in  percent  of  cycle  length  for  the  required 
number  of  intervals.     The  dial  unit  may  also  include  pins  or  keys 
and  contacts  to  perform  interlocking  of  the  dial  unit  in  step  with 
the  cam  unit  and/or  pins  or  keys  and  contacts  to  provide  offset. 

Digital  Timing  -  The  technique  of  adding  relatively  small  and  ac- 
curate segments  of  time  to  total  the  desired  time  period. 

Disconnect  Hanger  -  A  device  using  a  plug  and  socket  means  for 
readily  attaching  or  disconnecting  a  signal  head  to  a  span  wire  or 
mast  arm. 

Drip  Loop  -  A  turn  of  cable  at  an  entrance  fitting  installed  to 
prevent  drops  of  water  from  entering  the  fitting. 

Dwell  Interval  -  The  period  of  time  in  which  a  controller  may  stop 
to  resynchronize  with  a  master  controller  or  rest  until  receipt  of 
a  traffic  actuation. 

Edge  Line  «  A  line  which  indicates  the  edge  of  the  roadway. 

Electro- Mechanical  Controller  -  An  electrically  operated  device 
using  motors,   solenoids  or  relays  to  perform  timing  functions  to 
govern  traffic  signal  indications. 

Electronic  Controller  -  A  device  that  accomplishes  timing  functions 
by  other  than  mechanical  means. 

Expansible  Controller  -  A  controller  with  the  capacity  built  in  to 
accept  additional  features  later  in  the  field. 

Extendible  Interval  Portion  -  That  portion  of  time  in  which  a  mini- 
mum interval  may  be  extended  in  a  traffic  actuated  controller. 

Fixed  Time  Controller  -  See  pre-timed  controller. 

Flasher  -  A  device  for  alternating  an  electrical  circuit  on  and  off. 
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i'lL'*ii^'^^,L^l*i  "  ^  iiiaiiual  switch   i  or  placing  a  controller  m  flas.^- 
ir,cj  operation. 

Flash  Terminals  -  Special  terminals  in  a  controller  so  wired  tnan 
by  an  interchange  of  jumpers,    flashing  operation  may  be  arranged  to 
give  either  yellow  or  red  on  the  major  or  minor  street. 

Foundation  -  A  poured  concrete   footing  to  support  a  pole. 

Gore  -  The  center  area  immediately  past  the  point  where  two  traffic 
ways  divide  at  an  acute  angle;   usually  where  a  ramp  leaves  a  roadway. 

Grounding  -  The  act  of  electrically  fastening  an  earth  ground  to  a 
point  in  an  e lectrical  system. 

Initial  Interval  Portion   (minimum  green)   -  The   first  part  of  an  in- 
terval which  is  timed-out  by  a  traffic  actuated  controller  before 
the  extendible  portion  of  the  interval  takes  place- 

In s t r u c t i on  Panel  -  The  face  plate  of  a  controller  mechanism  on 
which  the  adjustable  controls  and  their  associated  indications  are 
mounted. 


Integrated  Circuit  -  A  combination  of  components  that  are  processed 
at  th same  time  from  common  materials. 

Interconnect  -  A  means  of  remote  controlling  some  or  all  of  the 
functions  of  a  traffic  signal. 

Interval  -  Any  one  of  the  divisions  of  the  time  cycle  during  which 
signal  indications  do  not  change. 

Island  -  An  area  whthin  c*  .  ^adway  in  which  vehicular  traffic  is  ex- 
cluded. 

Lane  Line  -  A  line  separating  two  lanes  for  traffic  moving  in  the 
same  direction. 

Load  Relays  -  Magnetically  operated  contacts  energized  from  low 
amperage  controller  circuits  to  switch  higher  amperage  signal  in- 
dication circuits . 

Logic  Diagram  -  A  block  chart  showing  the  inter-relationship  of 
reason  functions • 


Loop  -  One  or  more  turns  of  insulated  wire  installed  to  establish 
a  zone  of  influence  to  ^.letect  the  passage  of  vehicles  when  used  in 
conjunction  with  a  loop  amplifier • 

Maqneur':ome ter  -  A  detector  that  produces  it3  own  magnetic  field  of 
influ-nce  which  when  disturbed  by  the  passage  of  a  vehicle  provides 
a  cur;.. en t  flow  capable  of  being  amplified  to  register  a  call  to  a 
tra:^£::.c  actuated  controller  •         -  5  - 


v.,  .r-r  Street  -  The  roadway  approach  or  approaches  at  an  intersec- 
17x017  normally  carryi  ng  the  major  volume  of  vehicular  traffic. 

Mast  Arir.  -  A  supporting  arm  designed  to  hold  a  signal  head  in  an  ex- 
tended position. 

Maximum  Interval   (maximum)   -  A  setting  on  the  instruction  panel  of 
a  controller  that  cuts  off  the  extendible  portion  of  the  interval 
at  the  end  of  a  prefixed  time^ 

Median  -  The  portion  of  a  divided  highway  or  street  separating  the 
tr^aveled  ways  for  traffic  in  opposite  directions. 

Minor  Street  -  The  roadway  approach  or  approaches  at  an  intersec- 
tion normally  carrying  the  minor  volume  of  vehicular  traffic. 

Occupancy  -  One  or  more  units  of  traffic  in  a  given  area- 
Offset  -  The  percent  of  the  time  cycle   that  the  beginning  of  the 
-najor  street  green  interval  on  ^  controller  differs  from  a  certain 
instant  used  as  a  time  reference  base. 

-  Optical  Unit  -  An  assembly  of  lens,   reflector  and  light  source  with 
supporting  parts  used  to  illuminate  a  single  signal  indication. 

Passage  Period  -  The  time  allowed  for  a  vehicle  to  travel  at  a  se- 
lecte'^  speed  from  a  detector  or  stop  line  through  a  controlled  area. 

Pedestal  -  See  pole. 

Pedestrian  Head  -  An  assembly  of  one  or  more  signal  faces  attached 
to  one  mounting  displaying  a  special  message  to  pedestrians. 

Phase       A  traffic  movement  or  movements  receiving  simultaneous 
right-of-way  during  one  or  more  intervals. 

Pole  -  A  verticle  support. 

Pre-Timed  Controller  -  (fixed  time)  -  An  electrically  operated  de-- 
vice  for  governing  the  timing  of  traffic  signal  indications  in  ac-- 
cordance  with  preset,   fixed  timing « 

Printed  Circuit  -  A  conductive  material  plated  or  etched  on  a  sur- 
face to  provide  a  path  for  interconnection  of  electronic  parts. 

Progressive  Signal  System  -  A  system  in  which  various  signals  con-s- 
trolling a  given  street  provide  green  indications  in  accordance  with 
a  time  schedule  to  permit  continuous  operation  of  groups  of  vehicle-" 
along  the  street  at  a  planned  rate  of  speed. 

Program  Device  -  A  drum,   rotating  dial  or  other  device  designed  to 
preselect  the  sequence  of  operations  of  one  or  more  controllers. 


s 


l<akc  -  To  incline,  froir,  tne  perpondicular ,  usually  away  froir.  the 
direction  of  pull  or  strain. 


Ramp  -  A  traffic  way  usually  inclined,   over  which  traffic  passes  to 
make  connections  with  other  ways. 

Recall  Switch  -  A  manual  switch  in  a  traffic  actuated  controller 
which  will  cause  the  automatic  return  of  the  right-of-way  to  a  street 
regardless  of  the  operation  of  a  detects,  r  in  that  street. 

Reset  -  An  adjustment  mechanism  applied  to  an  automatic  controller 
providing  the  setting  of  the  timing  arrangement  for  the  start  of 
the  green  signal  indication. 

Sag  -  The  distance  of  droop  of  a  a  wire  or  cable  at  the  center  be- 
tween points  of  suspension. 

Schematic  Diagran^  -  A  drawing  using  syAibols  to  indicate  the  point 
to  point  connection  of  all  electrical  or  electronic  parts. 

Semi-- Actuated  Controller  -  A  controller  that  provides  for  a  com- 
bination of  pre-timed  control  and  response  to  vehicle  or  pedestrian 
detection  to  supervise  signal  indications. 

Sequence^  -  The  order  of  appearance  of  signal  ind  nations  during  suc- 
cessive intervals  of  time  cycle - 

Signal  Face  -  The  part  of  a  signal  head  that  provides  signal  indi- 
cations for  traffic  at  one  approach. 

Signal  Head  -  An  assembly  of  one  or  more  signal  faces  attached  to 
one  mounting. 

Signal  Indication-     The  illumination  of  a  traffic  signal  lens  or 
combination  of  several  lenses  at  the  same  time. 

Signal  Section  -  The  part  of  a  signal  face  that  contains  one  complete 
optical  unit. 

Signal  Switchf  -^'^'A^man         switch  for  disconnecting  the  electrical 
power  from  all  signal  indications. 

Solid  State  Controller  -  A  controller  designed  to  utilize  ele  tronic 
components  in  a  manner  precluding  the  use  of  vacuum  tubes  or  moving 
parts  of  any  description. 

Solid  State  Load  Switch  -  An  electronic  device  or  circuit  with  no 
moving  parts  or  contacts  in  which  signal  indication  circuits  are 
turned  on  and  off  by  lower  amperage  control  circuits. 


r.plit  -  The  percenr  of  a  time  cycle  allocated  to  a  particular  t:rafri._ 
phase • 

f^top  Line  -  A  line  which  indicates  where  vehicles  should  stop  when 
directed  to  do  so  by  a  traffic  control  device. 

Synchronization  -  Coordination. 

Synchronous  Controller  -  An  automatic  controller  operated  by  a  syn- 
chronous motor  which  will  keep  in  step  with  the   frequency  of  the 
powe  r  s  upp ly  circuit. 

System  -  Two  or  more  traffic  signalized  intersections  operating  in 
coordination . 

Terminals  -  Devices   for  connecting  electrical  wirer>  or  leads  to  con- 
trollers or  accessary  panels. 

Time  Cycle  -  The  number  of  seconds  required  for  one  complete  revo- 
lution of  the  dial  unit  or  one  complete  sequence  of  signal  indications • 

Timer  -  That  portion  of  a  controller  that  performs  timing  functions. 

Time  Switch  -  A  device  that  can  be  mechanically  set  to  provide  switc!-. 
oper  .tion  at  pre-de termined  times. 

Through-Band  -  The  time  in  seconds  elapsed  be i ween  the  passiivi  of 
the  first  and  last  possible  vehicle  in  a  group  of  vehicles  moving  in 
accordance  with  the  designed  speed  of  a  progressive  signal  system. 

Traffic-Actuated  Controller  -  A  controller  that  supervises  signal 
indicc  ions  in  accordance  with  varying  demands  of  vehicle  or  pedes- 
trian detection. 

Traffic  Button  -  An  object  extending  above  the  roadway  surface  for 
the  purpose  of  channelizing  traffic  movement. 

Traffic  Controller  -  A  device  that  governs  the  timing  of  signal 
indications • 

Traffic  Lane  -  A  strip  of  roadway  intended  to  accommodate  the  for- 
ward movement  of  a  single  line  of  vehicles. 

Traffic  Markings  -  All  lines,   patterns     '/ords  or  othe?r  dev '  ces  ex- 
cept signs,   set  into  the  surface  of,   ap.      ed  upon  or  at^:/  :hed  to  t)ie 
pavement  or  curbing  or  to  objects  within  or  a^jjacent  t  roadway, 
officially  placed  for  the  purpose  o£  regu^        ;g,  warninci  or  guiding 
traffic. 
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Traffic  Signal  -  An  electronically  operated  device  that  presenrs  a 
visual  indication  to  traffic* 

Traffic  Signs  -  A  device  mounted  on  a  fixed  or  portable  support 
whereby  a  specific  message  is  conveyed  by  means  of  words  or  syirbols , 
officially  erected  for  the  purpose  of  regulating,  warning  or  guiding 
traffic. 

Vacuum  Tube  -  An  electronic  tube  having  its  components  encased  in 
a  vacuum  used  primarily  in  timing  circuits  and  power  supplies  in 
electronic  controllers,  and  as  amplifiers  in  detector  circuits. 

Volume  -  'xhe  quantity  in  units  of  traffic. 

Volume-Density  -  The  quantity  in  units  of  traffic  in  a  given  area. 


3S28 


SECTION  II 


TYPES  OF  CONTROL 

Theory  of  Operation  of  Various  Types  of  Intersection  Controllers 
E  le  c t r o-Me ch an  i  c al  Pr e -T irne d 

There  are  two  general  catagories  of  pre-timed  electro-mechanical 
controllers,    single  dial  and  multi  dial   (two  or  three  dial  units) . 

Single  Dial 

In  the  simplest  form  the  pre-timed  controller  consists  of  a  single 
motor  driven  dial  unit  and  a  signal  sv/itching  device  commonly  re- 
ferred to  as  the  cam  shaft.     The  dial  unit  is  divided  on  its  cir- 
cumference into  one  hundred  increments  of  one  percent.     Pins  or 
keys  inserted  in  these  spaces  mechanically  open  or  close  electrical 
contacts  to  provide  control  of  various  timing  operations.     One  of 
these  contacts  controls  electrical  power  to  rotate  the  cam  shaft 
and  vary  the  signal  ind     ations  displayed  to  the  motorist,     A  second 
contact  also  activated  by  a  dial  key  acts  as  an  interlock  or  re-syn- 
chronizing circuit  to  insure  that  the  dial  unit  and  cam  shaft  remain 
in  step  at  all  times •     Placement  of  the  keys  on  the  circumference 
of  th^    dial  governs  the  length  of  each  interval  or  color  sequence  in 
the  total  cycle • 

The  length  of  the  cycle  is  controlled  by  the  size  of  the  cycle  length 
gear  in  use.  This  gear  is  a  part  of  the  dial  unit  gear  train  located 
behind  the  dial  unit  itself.  It  is  driven  by  the  small  pinion  gear 
on  the  motor  shaft  and  is  readily  recognized  by  the  number  stamped  on 
its  face.  This  number  indicates  the  gear  size  in  seconds.  Provision 
is  normally  made  for  reading  the  cycle  length  from  the  front  of  the 
dial  unit. 

Signal  indications  are  controlled  by  rotating  the  cam  shaft  or  signal 
switching  unit.     The  sequence  of  the  signal  indicztions  is  pre-deter-- 
mined  by  breaking  out  of  segments  or  placing  lobes  on  the  cams  of  the 
cam  shaft.     There  is  one  cam  for  each  independent  signal  indication 
(major  street  green,   amber,   red  and  minor  street  green,   amber,  red) 
in  addition  to  the  various  interval  control  circuits   (drum  lock,  etc.). 

The  cam  shaft  may  be  driven  by  a  solenoid,   or  momentary  acting  motor 
connected  through  an  indexing  mechanism.     When  tne  key  on  the  dial 
unit  closes  the  appropriate  contact,  power  is  momentar'ily  applied  Lo 
the  cam  shaft  drive  device  causing  the  cam  shaft  to  rotate-     In  this 
manner  the  signal  circuit  contacts  are     ^jened  or  closed. 
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wLqnal  circuxt-  cor. tacts  consist  of  one  five-   anc  or.e  ro^-abio  cr 
hxncjed  contact  for  each  independenc  sxgnai   ^^rc^xt.     The   txxez:  co:.~ 
tacts  are  located  on  the  bus  bar  adjacent  to  the  carr-  shaft.  The 
movable  contacts  are  arranged  so  that  the  contact  arm  rests  t-^.e 
associated  signal  cam  sequent.     When  the  cam  shaft  is  rotated  no  a 
position  where  either  a  lobe  or  seginent  is  omitted,   the  movable  and 
fixed  contacts  meet  providing  power  from  the  bus  bar       ',ch  is  always 
energized  from  the  positive  side  of  the  line  voltage  to  the  individ- 
ual signal  circuit. 

The  foregoing  description  wa«  used  only  to  provxde  the  basic  theory 
of  operation  of  a  pre-timed  controller.     The  unexpansible  single 
dial  controller  has  little  application  in  the  ever  increasing  com- 
plexity of  present  day  traffic  problems. 

Multi-Dial 

The  multi-dial  controller  is  identical  in  its  operation  to  the  single 
dial  controller,  with  the  exception  that  two  or  three  dials  are 
available  for  operating  the  cam  shaft.     Only  one  dial  exercises  con- 
trol over  the  cam  shaft  at  any  one  time,  however,   control  of  the  cam 
shaft  is  transferred  from  one  dial  to  another  either  locally  at  the 
controller,   or  from  some  remote  location  by  any  of  three  methods: 
1.     Manual  closure  of  a  dial  selector  switch,   2.     Switch  closure  by 
time  ':lock,   3.     Switch  closure  by  program  device. 

Additional  Features 

There  are  many  features  ava:  .able  in  pre-^timed  controllers  which,  if 
used,  will  afford  much  greater  flexibility  and  efficiency  of  opera- 
tion.    These  features  can  be  included  in  the  original  controller  or 
added  at  a  later  date  if  the  original  purchase  specifies  Expansible 
equipment.     The  theory  of  operation  of  these  features  follows: 

Extra  offsets  can  be  provided  on  single  or  multi-dial  controllers 
by  the  addition  of  dial  keys  and  switches  and  the  necessary  relays. 
The  offset  feature  interupts  power  to  the  dial  motor  to  permit  se- 
lective re-synchronization  to  any  of  three  offsets  cn  each  dial  unit 
when  the  controller  is  in  a  system.     This  feature  is  further  ex- 
plained later  in  this  section. 

Flashing  control  is  accomplished  through  the  use  of  a  switching  de~ 
vicci  designed  to  alternate  on  and  off  power  to  pre-selected  signal 
circuits.     When  either  a  manually  operated  switch  at  the  controller 
or  a  remotely  operated  relay  is  actuated,  power  is  removed  from  the 
cam  shaft  bus  bar  and  applied  to  flasher  circuits. 
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Xanual        ::rax    ^r;   is  effected  bv   r~^r:.ovi.r.g  povv'er   rrcr  car  s;'.iif' 

advance  circuxt  and  the  associatv^d  dial  contact  and  tiransfemnr:  it. 
zo  a  ir.onually  operated  switch.  This  is  done  by  the  use  of  a  sm  ;le 
pole  double  throvs;  swircr.. 

Electro-Mechanical  Actuated  Controllers  are  basically  a  sinc^lo  dial 
non-expansible  controller  Ttodified  to  include  a  dwell   interval  dur- 
ing the  last  portion  of  the  major  street  green  interval.     In  zhxs 
interval,   power  is  reproved  from  the  dial  rrotor  and  is  restored  or.ly 
as  a  result  of  regxstei'ing  of  a  vehicle  or  pedestrian  actuation. 
Timing  of  these  intervals  is  accomplished  through  t:he   use  oi  the 
dial  unit  in  conjunction  with  special  purpose  relays. 

The  basic  theory  of  actuated  equipment  is   further  explained  m  later 
paragraphs  of  this  section. 

Electronic  ^  VacuuiT>  Tube  Type 

This  class  of  machine  is  representative  of  the  earlier  atterrpts  to 
produce  electronic  traffic  control  devices.     However,    the  machines 
are  more  accurately  classed  as  electro-mechanical  with  electronic 
timing •     Many  of  these  machines  employ  some  foriri  of  cam  shaft  for 
signal  lamp  switching  or  for  proper  sequencing  of  the  controller 
operation.     The  machines  may  also  be  characterized  by  the  use  of  line, 
rotary  or  stepping  switches  and  relays,    frequently  for  the  same  pur^ 
pose  of  proper  sequencing  and/or  signal  lamp  switching. 

These  machines  are  most  often  of  an  actuated  type  responding  to  the 
properly  registered  presence  or  passage  of  vehicles  and/or  pedes- 
trians.    They  are  produced  in  three  general   forms  as  follows: 

Pre-timed  -  nor:  ally  used  only  in  traffic  responsive  signal  systems 
as  more  fully  described  later  in  this  section. 

Semi-actuated  -  a  machine  where  one  of  the  phases  j.s  pre-timed  and 
the  other  or  others  are  responsive  to  vehicle  and/or  pedestrian 
actuations.     This  type  of  controller  will  have  one  phase  which  has 
a  guaranteed  minimum  green  time,   each^^time  it  is  displayed-  This 
phase  will  appear  during  each  traffic  feignal  cycle  and  will  be  the 
phase  where  the  machine  rests  ir  ^"^e  aJpsence  of  any  vehicle  or 
pedestrian  activity  at  the  intersectio|i  which  it  controls. 
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The  o^ner  pr.ases  of  tr.xs  rrachme  will  appear   ir.   -ihe   traif:LC  sic:r.ai 
cycle   in  response  no  properly  registered  ve-^.icle  or  pedescriar. 
derr.and*     The  durai:ion  of  these  phases  "  ill  be  dereririned  by  rimr.q 
adi  ustrr.enrs  provided  or  the  conr.roller.      In  r.:;e  case  of  rulti- 
phased  control Ic  ^-  the  phases  will  appear  only  when  a  vehicle  or 
pedestrian  call     -    '^roperly  registered  and  will  be  ordt     "5  r^-o;r 
the  traffic  signa       ycle  when  such  calls  are  not  registered. 

Fully-Actuated  -  a  Tr»achine  where  all  phases  are  resparsj.ve   to  ve- 
hicle and/or  pedestrian  actuations.     All  phc^ses  of  this  cor 1 1  ol i^^^^r 
will  be  responsive  to  properly  registered  pedestrian  or  vehicle 
demands.     In  the  absence  of  vehicle  or  pedestrian  aci^xvity  at  the 
intersection,   the  controller  will  rest  on  th'^  last  phase  called. 

Timing  -  The  adjustable  controls  provided  on  the  instruction  panel 
of  the  controller  will  be  used  to  establish  the  proper  interval 
timing.     The  adjustable  controls  normally  vary  the  resistance  of  an 
AC   (resistance  -  capacitance)    circuit  to  determine  thr  i>oint  at  which 
a  thyraton  or  an  equivalent  type  of  vacuum  tube  will  conduct  and  ad- 
_  vance  the  controller  to  the  next  interval  in  the  timing  cycle.  The 
resistance  determines  the  amount  of  time  it  will  take  to  charge  or 
discharge  a  capacitor  to  the  critical  voltage  at  which  the  tube  will 
conduct  the  necessary  current  to  advance  the  controller  into  the 
next  interval  in  the  timing  cycle. 

Timing  in  the  semi-actuated  controller  will  have  one     r  more  phiasos 
with  adjustable  controls   for  minimum  green  interval       ^ing  at  the 
phase  plus  pedestr?  an  interval  clearance,   where  useo  ^  d  vehicle 
clearance  intervals.     The  fully-actuated  controllers  will  have  ad- 
justable controls  to  determine  the  length  of  an  initial  green  inter- 
val,  a  vehicle  passage  or  extention  time  interval,   a  maximum  exten- 
ticn  interval,  pedestrian  clearance  interval  where  used  and  vehicle 
clearance  intervals.     The  actuated  phase  or  phases  of  the  semi-actu- 
ated controllers  will  have  the  same  adjustable  controls  as  the 
""phases  of  the  fully-actuated  controllers-     More  sophisticated  f  u] 
actuated  controllers  will  have  additional  intervals  with  adjustable 
co!jtrols  for  establishing  the  length  of  each. 

Normally  each  actuated  phase  of  the  semi-actuated  and  fully-actuated 
controllers  will  be  provided  with  a  recall  switch.     The  function  of 
thiz  switch  will  be  to  insert    the  associated  phase  into  each  traffic 
sig^ial  cycle  regardless  of  the  vehicle  or  pedestrian  demand. 
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The  proper  setting  for  all  adjustable  controls  should  be  determred 
on  an  engineering  basis  by  a  qualified  traffic  encjxneer. 

Solid  State 

This  class  of  machines  is  representative  of  the  latest  evolution- 
ary stage  m  the  development  of  traffic  signal    -cr.trollers  at  the 
time  of  this  writing.     They  are  electronic  in  nature  and  functions- 
ally  are  identical  in  operation  to  those  described  under  earlier 
paragraphs  of  this  sectio*.-     Distinguishing  characteristics  of  t*^is 
class  of  equipment  are  the  absence  of  moving  parts  and  the  absence 
of  vacuum  and  gaseous  tubes. 

All  timing  and  switching  functions  are  accomplished  t'r     -ugn  the  i.se 
of  discrete  component.^,  such  as  transistors,   diodes,    re:>xstors,  ca-- 
pacitOTo  and  other  parts  usually  mounted  on  a  plug-in  printed  boarrl 
or  boards.     Later  models  of  solid  state  concrollers  utilize  inte- 
grated circuits  in  place  of  discrete  components,   however,  function- 
elly   the  operation  is  identical. 

Accessory  Equipment 

Accessory  equipment  is  normally  used  with  semi-actuated  and  fully- 
actuated  coi trollers  to  provide  movements  or  phases  not  available 
with  the  use  of  the  controller  alone.     Accessory  equipment  is  also 
used  with  semi-actuated  and  fully-actuated  controllers  to  provide 
for  the  expansion  of  the  controller  as  new  functions,    traffic  move- 
ments and  traffic  phases  are  required  for  addition  to  the  local 
intersection  control  equipmei't. 

General  descr ipt i on 

There   are  severeil  types  of  accessory  equipment  available,    some  for 
very  specific  and  unique  applications.     It  is  the  intent  of  this 
m::nual  to  describe  only  the  more  commonly  used  devices  and  their  op- 
erating characteristics . 

The  equipment  normally  is  supplied  with  its  own  wiring  harness  which 
must  be  added  to  the  controller  cabinet  in  accordance  with  the  in- 
structions supplied  witl;  the  device.     Many  of  the  devices  require 
the  use  of  their  own  vehicle  or  pedestrian  detectors  which  must  also 
be  added  to  the  installation  along  with  amplifiers,   if  required. 
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T:.e  accessory  de'/ices  ro  be  considered  will  be  discussed  m  ^w-- 
r-a^agories  as   follows:      1,     Those  w'nxch  corr^plerenc  the  contrcllGr 
rir.d  arc   rcq-iired   for  proper  operation  such  as     irr.e   3wi*.c":.es,  ^eces- 
^  rian  p^sh  r.^ttons  and  detectors;    and  2.      rhose  w.'-ich  add  functions, 
ir.ovc-^nents  or  phases  to  rhe  controller. 

Theory  of  Operation 

Time  £v:i  tches_  -  An  electro-TTec'- anxcal  device    ::i\'en  h\    ^  svnc::ro--- 
ous  electri-' .il  rot. or.      The   rirr.e   switch  may  also  r.ave  a  rechancal 
clock  carry:)ver  mechanism  to  retain  rhe  correct   riire  di.rinq  periods 
cf  power  failure.     The  mechanical  carryover  mec:;anisTr.  will  norrrally 
be  rewound  by  the  synchronous  motor  through  a  spring  loaded  clutch. 

Time  switches  are    ^sually  furnished  with  one  or  two  circuits  wr-.ich 
are   actuated  by  keys  or  pins  on   the  periphery  of  a  twenty   four  hour 
dial  driv-n  fc y  the  synchronous  motor-     Different  keys  are  usually 
furnished  for  the   "on"   actuation  than  those   for  the   *'off"   act  nation. 

Pedes triaji  Push  butnons  -  These  are  normally  electro-mechanical 
momentary  contact  switches  used  to  place  a  pedestrian  call  into  .iu 
actuated  controller •     They  are  designed  to  operate  on  a  twelve  volt 
ci:  juit  to  minimize  the  danger  of  electrical  shock.     The  switclies 
arc   -xtremely  rugged  and  are  designed  to  resist  the  ravages  of 
weather,   abuse  and  vandalism* 

Vehicle  Detectors  -  There  are   five  types   in  general  use.     The  •  are: 
1.     pressure  sensitive,   2.     magnetic,    3.     radar,   4.     ultrasonic,  and 
5.     inductive   loop.     A  J^ixth  type  ie  being  introduced  with  some  suc- 
cess and  is  known  as  a  i;  agnetometer  * 

Detectors  are   functionally  classified  as  point  or  passage  detectors 
and  presence  detectors.     The  difference  lying  in  the  capability  of 
^     the  device  to  respond  only  to  vehicles  moving  past  or  through  their 
zone  of  influence  or  in  the  ability  to  respond  both  to  vehicles 
moving  or  at  rest  in  the  zone  of  influence. 

The  point  or  passage  detectors  are  exemplified  by  the  pressure, 
sensitive,    the  magnetic  and  the  radar.     The  presence  detectors  are 
the  ultra  sonic,   inductive  loop  and  magnetometer.     The  presence  de- 
tectors generally  combine  the  ability  to  be  presence     and  point  de- 
tectors with  some  versions  of  each  being  point  detectors  only. 
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'  :  ^  ec^ors  c^re  h^st  debci  iioed  as  .-^o-^er.*  ar  /  ccr.^  ^c.  i-^-^-^  '-.-s 

I T  'le  roacway   surface*     T-'.ey  are  norr^ally  oyc  sv^^cro:. 
i":.a*,  are   f:losed  Ly  zhe   action  of  a  wr.eel   load  as         tra*-erses   r  >- 
s  ;rfacG  of  tne  detector.     Tne  closure  energizes  a  circuit  wr.-c:.  is 
translated  by  the  controller  and  recorded     s  a  vericle  call. 

Magna tx c  Detectors  consist  of  a  coil  of  wire  around  a  soft  iron 
core  w'nich  is  placed  i ;    ^  non-metalic  conduit  under   che  rcadway 
surface.     The  coil  of       re  is  connected  by  a  two  co:  ductor  cable 
to  an  airplifier.     The  Tr.ovement  of  a  vehicle  whthin  the  i:  one  of  ir - 
fluence  of  this  detector  disturbs   the  earth's  nagretic  field  and 
causes  a  sn^all  current  to  be  induced  m  the  coil.      This  sirall  cur- 
rent IS  transiTiitted  to  the   amplifier,   generally  solid  state  m  con- 
struction^  where  it  is   translated   into  a  pulse  wnich         then  trans- 
mitted to  the  controller  and  recorded  as  a  vehicle  call. 

The  magnetic  detector  amplifier  will  normally  nave  a  provisi-  for 
adjusting  its  sensitivity  and  may  nave  a  pilot  lamp  which  illurr.in- 
ated  to  indicate  ?  vehicle  call. 

Radar  Detectors  consist  of  transmitters  and  receivers  which  are 
capable  of  responding  to  the  passage  of  vehicles  by  recognizing  the 
frequency  shift  of  the   signal  being  returned  to  the  receiver.  The 
change  of  signal  frequency  is  amplified  and  translated  into  a  pulse 
which  xs  then  transmitted  to  the  controller  and  recorded  as  a  ve- 
hicle, call.     This  detector  is  produced  in  two  basic  forirs,   one  of 
which  has  the  transmitter  and  receiving  antennas  n^ounted  over  the 
lane  or  lanes  to  be  detected  with  the  amplifier  mounted  in  a  road- 
side cabinet,    the  of^ier   form  is  self  contained  and  mounted  overhead, 
with  only  test  jacks  and  a  sensitivity  control  mounted  in  a  condu- 
let  housing  at  the  roadside.     These  devices  are  not  totally  solid 
state  since  the   final  stage  of  the  transmitter  circuit  is  a  vacuum 
tube •     Maintenance  work  on  these  devices  requires  the  services  of 
FCC  licensed  personnel. 

-     Magnetometer  -  The  rragne tometer  is  a  relatively  new  device  m  the 
traffic  control  field.      However,    its  principle  has  been  known  for 
many  years.     The  device,    in  operation  is  very  simi lai   to  the  mag- 
netic detector  except  that  instead  of  relying  on  a  disturbance  of 
the  earth's  magnetic  field,   it  produces  its  owi:  magnetic  field 
which  when  disturbed  by  the  passage  of  the  vehicle  produces  a  cur- 
rent flow  which  when  amplified  i  nsmitted  and  registered  in  the 
controller  as  a  vehicle  call,              magnetometer  is  normally  in- 
stalled in  the  center  of  the  vehicle  lane  by  drilling  with  a  rotary 
drill  a  three-inch  diameter  hole  vertically  in  the  street  surface. 
The  leads  are  installed  in  a  slot  sav/n  in  the  street  surface. 
These  devices  are  normally  fully  solid  state  in  construction. 

Minor  Movement  Controllers  -  This  device  in  its  present   form  is  vir- 
tually a  controller  in  itself  and  is  normally  manufactured  as  a 
solid  state  device. 
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Functionally  it  would  be  added  to  an  existing  controller  w'r.exe  it 
was  necessary  to  provide   for  a  minor  vehicle  moverrent   from  an  in- 
frequently used  leg  of  an  intersection  or  possibly  a  driveway  of 
soTTiG  sort.     It  has  also  been  extended  to  be  used   for  providmq  lead- 
ing green  movements  at  intersections   to  facilitate  l^ft  turns.  The 
device  is  normally  provided  with  its  own  wiring  harness  which  is 
connected  to  the  cabinet  wiring  in  accordance  with  the  manufacturer's 
instructions • 

In  operation  the  vehicle  call  would  be  registered  m  the  it^anor  move- 
ment controller  which  would  in  turn  then  register  a  demand  wiln  the 
parent  controller  which  could  be  either  an  actuated  or  a  pre  timed 
device.     At  the  proper  point  in  the   traffic  signal  cycle,    the  parent 
controller  would  yield  to  the  minor  movement  controller  which  would 
then  provide   its  sequence   of  operation  assigning  the  right  of  way  to 
the  minor  traffic  movement.      During  the  sequence  of  operation  of  the 
minor  movement  controller,    the  parent  controller  would  he  held  in  a 
stop  timing  position  until  the  minor  movement  had  completed  its 
cycle  at  which  point  it  would  return  control  to  the  parent  controller. 

Many  of  the  earlier  versions  of  this  machine  required  that  when  it 
was  used  with  a   fully  actuated  controller  that  a  phase  other  than  the 
one  to  which  it  was  connected  would  be  called  prior  to  the  operation 
of  the  minor  movement.     This  was  a  very  inefficient  form  of  oper- 
ation and  has  since  been  corrected  sometimes  by  the  use  of  an  auxil- 
iary phase  skipping  device  which  simply  prevented  the  display  of  the 
second  phase  to  be  called. 

These  devices  are  normally  provided  with  their  own  external   lamp  re- 
lays which  must  be  added  to  the  controller  cabinet  at  the   tim^e  of 
installation.     The  minor  movement  controller  is  always  connected  as 
part  of  a  specific  phase  of  the  parent  controller.     Obviously,  t>ie 
same  function  can  be  provided  in  the  controller  itself  in  an  original 
installation  which  is  superior  to  the  addition  of  a  minor  movement 
controller . 

Advanced  Green  Unit    (Leading  Green)    -  This  device  again  is  one  which 
is. designed  to  be  installed  as  an  addition  to  an  existing  controlled 
intersection  to  provide   for  an  advanced  left  turn  movement.     it  is 
available  in  either  an  actuated  or  a  pretimed  form  with  the  actuated 
version  requiring  the  use  of  a  detector  in  the  left  turn  slot. 

Functionally  the   advanced  green  unit  is  designed  to  connect-   to  a 
specific  phase  of  the  controller  where  the  left  turn  movement  is  re- 
quired.    When  properly  wired  into  the  controller,   with  the  harness 
provided  by  the  manufacturer,    the  advanced  green  unit,    upon  regis- 
tration of  a  vehicle  call  and  the  advancing  of  the  parent  controller 
to  the  phase  with  which  it  is  associated  will  provide  a  signal  dis- 
play including  a  left  turn  arrow  for  a  protected  left  turn  movement. 
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In  operation,   tne  advanced  green  unit,    stops  tirrino  in  the  cor.rroller 
and  holds   the  signals  red  in  the  movement  in  opposition  to  t:he  lef' 
turn  movemont.     The  advanced  green  unit,    in  the  actuatea  version  is 
provided  witii  an  initial  period  and  vehicle  interval  much  t  le  sarre 
as  an  actuated  phas>e  of  any  other  controller.     The  device  provides 
a  proper  clearance  upon  the  expiration  of  the   timing  for  the  left 
turn  movement:  and  then  releases  the  controller  to  resume   its  normal 
operation. 

Double  Interval  Timer  -    (Double  Clearance  Tirr.er)   -  This  device  is 
very  similar  to  the  advanced  green  unit  except  that-   it  provides  the 
protected  left  turn  movement  at  the  end  of  a  phase  that  is  lagging 
left. 


Functionally,   the  device  provides  a  fixed  interval  rather  than  ex- 
tendible and  most  of^en  is  used  with  a  permissive-protected  turn, 
that  is  the  vehicles  are  permitted  to  make  their  left  turn  during  the 
full  green  period,   when  it  is  safe,   however,    if  they  cannot  accomplish 
this  a  protected  period  is  provided  at  the  end  of  the  green. 

-  Pedestrian  Interval  Timer  -  The  pedestrian  interval  timer   is  normally 
designed  for  use  with  actuated  equipment  only  and  is  designed  to  re- 
spond to  the  operation  of  a  pedestrian  push  button.  Functionally/ 
the  equipment  either  lengthens  a  phase  associated  to  allow  adequate 
pedestrian  crossing  time  or  it  will  illuminate  a  pedestrian  walk  in- 
dication and  then  provide  a  sufficient  clearance  interval  for  the 
pedestrian.     The  device  is  designed  to  put  a  call  into  the  phase  with 
which  it  is  associated  in  an  actuated  controller  and  then  hold  that 
phase,   when  it  is  displayed,    for  the  pedestrian  walk  interval  and 
protection  period.     These  devices  have  been  primarily  electromechan- 
ical in  design,   however,   they  may  be  available  as  solid  state  ma- 
chines at  this  time. 


Sonic  Detectors  -  Sonic  detectors  consist  of ■ transmitters  and  re- 
ceivers which  are  capable  of  responding  to  the  passage  of  the  pres- 
ence of  the  vehicle  within  or  through  their  zone  of  influence-  This 
is  normally  accomplished  by  the  transmission  of  sound  energy  at  a 
frequency  sufficiently  high  to  be  almost  inaudible  to  the  human  ear. 
The  transmitted  signal  is  reflected  back  by  the  presence  or  passage 
of  vehicles  within  the  zone  of  influence  and  is  recognized  and  trans- 
mitted to  the  controller  where  it  is  registered  as  a  vehicle  call. 


The  detector  has  many  variations,   one  o?   which  combines  the  trans-- 
mitter  and  receiver  into  a  single  transducer  which  in  appearance  is 
very  similar  to  a  high  fidelity  tweeter.     In  the  service  the  detector 
can  be  mounted  either  overhead  or  by  the  roadside  with  the  same  ef- 
fective operation.     The  transmitter  and  amplifier  are  normally  mounted 
in  a  roadside  cabinet  regardless  of  the  location  of  the  detector  head 
and  it  is  normally  provided  with  controls  which  adjust  the  zone  of  in- 
fluence of  the  detector.     These  devices  in  their  most  recent  form  are 
^olid  state  in  construction  with  the  only  mechanical  device  being  the. 
cn  i/^insducer  or  speaker  which  is  the  active  part  of  the  detector  head. 
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Loop  Detecrors    (Inductxve  Loop  Detecrors)    -  Loop  derectors  are  ry 
far  the  most  popular  in  use  today  and  rhey  are  becoming  even  rrore 
so.     A  great  deal  of  work  is  being  undertaken  by  users  of   these  de- 
vices to  determine  the   loop  configuration  for  various   types  of  traffic 
control  problems.     The  detector  configuration  consists  of  a  loop  which 
may  be  one  or  more   turns  of  wire   in  a  slot  sawn  in   the  street  surface 
in  the  exact  area  where   the  vehicle   is   to  be  detected.     The  ends  of 
this  loop  are  connected  to  an  amplifier  and  charging  circuit  which  xn 
combination  produce  an  electronic   field  which  is  disturbed  by  the 
presence  or  passage  of  a  vehicle   in  such  a  fasnion   that  it  can  be 
recognized  the  amplifier,    translated  into  a  pulse  and  transmitted  to 
the  controller  as  a  vehicle  call. 

The  loop  in   che  street  surface  can  be  designed  in  almost  any  shape  or 
size   to  accomplish   '  r.e  specific  task  required.     The  loop  by  its 
ability  to  be  either  a  presence  or  a  passage   type  has  created  a  whole 
new  theory  of  vehicular  traffic  controller  operation.     For  example, 
it  is  possible   to  use  a  long  loop,    say  sixty  feet  in  length  and  four 
feet  wide,    installed   just  behind  the  stop  line  and  extending  sixty 
feet  back  at  the  intersection  in  such  a  fashion   that  the  memory  cir- 
cuit of  the  controller  is  not  required.     Another  example  would  in- 
volve bending  the   loop  around  the  corner  in  a  left  turn  slot  in  such 
a  fashion   that  the  presence  of  the  vehicle  unable   to  make  a  left 
t\jrn  against  opposing  traffic  would  be  detected  and  a  phase  provided 
for  this  movement.     These  devices  are  normally  produced  in  a  fully 
solid  state   form  and  are  extremely  simple  in  Oi-eration  and  maintenance. 

Synchronous  Systems  -  This   type  of  system  may  consist  of  two  or  more 
intersection  controllers  each  of  which  has  a  timing  unit  driven  by  a 
synchronous  motor.     This   system  offers  one  offset,    one  cycle  length, 
and  one  split,   with  no  capability  for  program  changes  except  by  manual 
means.      They  will  not  be   interconnected  in  the  hard  wired  sense  but 
instead  depend  upon  the  controlled  frequency  oi   the  utility  supplyinq 
the  power  to  maintain  offset  relationships  which  must  be  set  manually. 

This  type  of  system  requires   frequent  monitoring  to  reestablish  off- 
sets in  the  event  of  power  failures  or  similar  outages. 

The  system  will  normally  consist  of  preprogram  type  controllers,  how- 
ever,   it  is  possible   to  use  semi-actuated  types  with  synchronous  de- 
vices to  provide   the  yield  points  which  will  permit   the  controller  to 
release  the  green  to  the   side  street  on  demand. 

Such  systems   today  are  not  recommended  except  as  an  interim  measure 
or  for  temporary  signals  on  detours. 

Interconnected  Systems  -  The  majority  of  the  signal  systems  in  service 
today  fall  into  thia  category  with  the  hard  wire  connecting  the  con- 
trollers  to  each  other  and  frequently  to  some  sort  of  programming  de- 

There   are  an  infinite  variety  of  systems  which  will  be  discussed 


^^-'^•'^   Systoms--  Tr.    .   type  or    systeir.  will   consisr  of  synchro:, oi.s 
motor  drxv«jn   local  intersection  controllers,    interconnected  by  a 
minimum  of  a  sinq]e  pair  of  wires.     The  wires  will  consist  of  one  hot 
wire  and  ground  return. 

Normally,   the  hot  wire  will  have  a  voltage  at  all  times  except  for 
three  percent  of  the  cycle  which  is  known  as  the  resynch  pulse.  The 
offset  keys  on  all  of  the  dial  timing  units  should  go  through  their 
closure  period  during  this  three  percent  time  when  the  voltage  is  not 
present.     If  this  occurs  all  units  are  in  step  and  continue  running, 
however,   a  unit  which  is  out  of  step  would  go  through  its  offset  clo- 
sure period  at  a  rims  when  the  voltage  is  present  on  the  wire  which 
would  stop  the  motor  through  a  relay  device  causing  it  to  wait  until 
t:he  voltage  disappears  at  which  time  it  will  be  instep  a'nd  be  re- 
leased to  run  normally.     The  resynch  pulse  is  normally  supplied  by 
one  of  the  controllers  in  the  system  which  acts  as  the  master  by  be- 
ing furnished  with  a  normally  closed  contact  which  is  opened  to  pro- 
^  vide  the  resynch  pulse. 

This  type  of  system  may  also  be  provided  with  three  offsets  whose 
operation  is  controlled  by  two  time  switches  located  in  the  master 
contrc"^ler  cabinet.     The  time  switches  would  be  designated  as  a.  m. 
peak  and  p,  m.   peak  and  would  be  provided  with  on-off  switches  to 
effect  the  switching  in  of  the  preferential  offsets.     When  both  time 
switches  are  off  the  controller  would  revert  to  the  base  period  offset. 

As  in  the  synchronous  system  discussed  above  the  controllers  are  norm- 
ally synchronous  motor  preprogrammed  devices,  however,  they  could  be 
semivehicle  actuated  units  or  they  could  be  preprogrammed  mixed  with 
semivehicle  actuated  units.  Synchronous  motor  driven  single  or 
multiple  offset  devices  would  have  to  be  provided  in  the  semivehicle 
actuated  units  to  provide  a  circuit  which  permits  the  controllers  to 
yield  to  side  street  demand  at  the  proper  point  in  the  cycle. 

Multiple  Dial  Systems-  This  type  of  system  is  very  riimilar   to  the 
single  dial  system  except  that  it  provides  two  or  three  dials  and 
obviously  the  capability  for  different  cycle  length  for  each  dial  and 
a  different  split  for  each  dial  along  with  the  three  offsets  on  eacli 
of  the  dials.     The  operation  is  basically  the  same  as  for  the  single 
dial  unit  except  that  the  master  will  contain  an  additional  two  time 
switches  capable  of  placing  second  and  third  dials  in  service. 

The  capability  exists  for  nine  offsets,   three  on  each  of  the  dials, 
however,    in  normal  practice  offset  switching  is  only  for  three  off- 
sets regardless  of  which  of  the  dials  is  in  service.     That  is  not  to 
say  that  Offset  -1  must  be  in  the. same  position  in  each  of  the  three 
dials  and  the  same  for  Offsets  2  and  3,   thus  the  capability  for  nine 
offsets  is  frequently  utilized. 
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switching  from  one  dial  unit  to  another  normally  takes  place  at  the 
beginnxng  of  iriainstreet  green  regardless  when  the  command  is  trans- 
mitted from  the  time  switch.     This  is  a  technique  designed  to  pre- 
vent short  greens  in  other  appaxent  erratic  signal  timing. 

Again  it  is  possible  to  intermix  semivehicle  actuated  controllers 
with  a  synchronous  motor  driven  units  normally  used  in  such  a  system^ 
hov/ever,    this  is  rarely  done  due  primarily  to  the  complexxty  of  the 
synchronizing  equipment  required.     More  sophisticated  systems,  how- 
ever,  do  employ  semivehicle  actuated  controllers  as  is  discussed 
later  • 

Induction  Motor  Systems       There  are  still  in  use  today  a  number  of 
systems  which  are  designed  to  operate  using  the  variable  speed  po- 
tentials of  induction  motors.     Such  systems  employ  a  maater  con- 
troller with  two  or  more  precept  variable  voltage  devices  which  reg- 
ulate the  speed  of  the  timing  motor  at  the  local  intersection  con- 
troller.    These  particular  controllers  normally  offer  but  one  split 
and  a  number  of  cycle  lengths  dependent  on  the  number  of  voltage 
sources  provided  by  the  master  controller.     The  number  of  offsets 
can  be  as  many  as  three  as  in  the  synchronous  systems. 

This  type  of  system  is  little  used  today  due  to  the  basic  speed  in- 
stability of  the  induction  motor  which  is  affected  by  voltage  changes 
in  th^    local  area. 

Traffic  Responsive  Signal  Systems  -  The  discussion  on  this  type  of 
system  will  be  somewhat  more  general  than  those  previously  covered. 
The  wide  variety  of  equipment  being  offered  in  this  general  category 
requires  a  detailed  study  of  the  system  being  maintained.     The  inter- 
section control  equipment  ranges  from  electromechanical  through  ma- 
chines built  of  integrated  circuitry. 

The  interconnect  facilities  ranges  from  hard  wiring  through  leased 
_  telephone  circuits  to  radio  all  of  which  accomplish  the  same  basic 
function  of  transmitting  information  on  cotminand  and  control  from  the 
master  device  to  the  local  intersections  and  senser  information  from 
the  field  back  to  the  master  controller.     It  is  important  here  to  rec- 
ognize that  radio  in  this  context  is  simply  a  device  for  communicating 
and  is  roughly  equivalent  to  a  pair  of  wires. 

The  master  controller  will  vary  from  a  simple  programmed  tape  through 
analog  computers,   digital  (Computers,   and  combinations  of  analog 
digital  computers.     The  analog  computers  are  .normally  special  purpose 
devices  designed  specifically  for  traffic  control  purposes  and  are 
capable  of  being  maintained  by  the  average  electronic  technician. 
The  digital  computers  on  the  other  hand  normally  require  the  services 
of  highly  trained  personnel  and  are  therefore  usually  maintained  under 
contract  by  the  supplier  of  the  equipment. 
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The  sensing  equipment  provides  inf orrr.ation  on  traffic  flow  conditions 
to  the  master  controller  and  is  norrr.ally  son>e   forrr,  of  detector  as 
discussed  m  the  previous  section  of  this  manual. 


3941 

-  22  - 


SECTION  III 


INSTALLATION 

Scope:  It  is  the  intent  of  this  section  of  the  I. M.S. A.  Manual  on 
Installation  Practices  and  Maintenance  Procedures  to  recommend  ac- 
cepted installation  techniques.  This  manual  will  identify  typical 
methods  currently  in  general  use. 

The  user  should  be  aware  that  local  conditions  may  require  devia- 
tions in  specific  areas  of  installation.     Varying  subsoil  conditions 
will  dictate  particular  foundation  and  grounding  requirements.  Dif- 
ferences in  atmospheric  conditions — high  dust  areas — proximity  to 
salt  water — man  made  airbourne  contaminants  will  effect  types  of 
material  to  be  used  and  maintenance  procedures  adopted. 

The  installing  and/or  maintaining  agency  has  the  responsibility  for 
recognizing  local  conditions  and  for  establishing  acceptable  atern- 
atives  to  these  procedures. 

Many  state  highway  departments  have  developed  specifications  and 
standards  governing  the  installation  and  use  of  traffic  control  de- 
vices.    It  is  strongly  recommended  that  these  publications  be  re- 
ferred to  for  determining  local  requirements. 

This  I. M.S. A.  manual  will  not  attempt  to  establish  equipment  or 
hardware  standards.     For  this  information  the  user  is  referred  to 
the  Uniform  Manual  on  Traffic  Control  Devices  published  by  D.O.T-* 
and  to  various  equipment  standards  and  specifications  established 
and  published  by  the  I.T.E.-*^ 

The  installation  of  traffic  control  devices  of  all  types  and  partic- . 
ularly  of  traffic  signals  and  controllers  requires  special  care  and 
attention  to  accepted  good  practices.     No  installation  should  be 
considered  which  has  not  been  investigated  and  approved  by  a  quali- 
fied traffic  engineer. 

Conduit  -  Conduit  should  be  installed  at  least  24"  below  a  roadway 
surface  and  18"  below  a  sidewalk  surface. 

Excavation  and  backfill  should  be  performed  in  accordance  with  local 
Codes  and  Ordinances.     In  the  absence  of  such  information  certain 
precautionary  measures  should  be  adhered  to: 

(a)  Ascertain  the  location  of  all  other  underground  facilities; 
electric,   telephone,  water,  gas,   etc.  prior  to  excavating  or  jacking 
operations. 

(b)  In  backfilling  excavations  or  trenches  be  certain  to  ade- 
quately tamp  and  cot.ipact  the  soil  frequently  to  insure  against  un- 
desirable settling  later. 
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(c)  It  is  incumbent  upon  the  agency  perforrrang  the  work   _o  pro- 
vxde   for  ^ne  safe  inovement  of  vehicles  and  pedestrians  xn  the  wor*- 
area  and  to  protect  them,  from  hazards. 

(d)  Wherever  possible  openings  parallel  to  the  edge  of  ^he  slab 
in  a  concrete  roadway  should  not  be  installed  less  than  three  feet 
from  the  roadway. 

(e)  Lateral  conduit  runs  parallel  to  the  curb  line  or  edge  of 
roadway  should  be  made  inside  the  curb  line  in  the  grass  belt  or 
sidewalk  area  wherever  possible. 

(f)  Jacking,  pushing,   or  boring  rigid  conduit  under  the  roadway 
may  be  permitted  for  distances  up  to  75*  without  an  inspection  pit. 

(g)  A  minimum  number  of  bends  should  be  permitted  in  any  cable 
run.     Not  more  than  three   9C^  bends  should  be  permitted  in  runs  of 
less  than  100  ft. 

(h)  Underground  conduit  should  be . of  adequate  size  to  accept 
present  and  future  contemplated  cable  installations.     Nothing  less 
than  1"  conduit  should  ever  be  used  underground  and  this  only  for 
pedestrian  push  buttons,   detector  leads,   or  service  runs.  Under 
roadway  installations  should  be  not  less  than  two  inch.  Larger 
sizes  should  be  considered  where  multiple  cable  runs  are  planned. 

(i)  Vvhen  making  up  joints  in  rigid  conduit,  the  ends  of  con- 
duits should  be  painted  with  pipe  joint  compound  and  threaded  into 
the  couplings  so  as  to  butt  together. 

(j)   The  ends  of  plastic  conduit  should  be  painted  with  an  ap- 
propi  late  sealer  as  recommended  by  the  conduit  manufacturer  prior 
to  insertion  in  the  coupling. 

(k)     Conduit  runs  terminating  in  controller  bases,  pole  or 
pedestal  bases  or  in  pull  or  splice  boxes,   should  be  brought  two 
inches  above  the  finished  grade  of  the  base  or  two  inches  beyond  the 
inside  wall  of  the  box  eind  eight  inches  below  the  top  of  the  box. 

(1)     Care  should  be  taken  during  the  installation  of  conduit  to 
protect  the  ends  from  damage. 

(m)     The  terminating  ends  of  all  nietalic  conduit  shall  be 
fitted  with  an  O-Z  type  GB  grounding  bushing. 

Pull  and  Splice  Boxes  -  Pull  and  splice  boxes  should  be  of  an  open 
bottom  reinforced'  concrete  design.     In  most  applications,  rectan- 
gular boxes  are  preferred  and  offer  a  more  acceptable  installation. 
If  circular  boxes  are  used,   they  should  be  of  a  cubic  size  compar- 
able to  rectangular  boxes. 

The  box  should  be  provided  with  at  least  one  knockout  per  side  or 
per  quadrant  in  the  case  of  circular  boxes. 

Dimensions  of  the  box  should  permit  easy  access  and  adequate  area 
for  dressing  caOsles  without  crowding*     Recommended  sizes  are  shown 
as  follows.     All  measurements  are  O.D. 
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MIN.    (2.35  cu,  ft.) 


MAX.    (7,   1  ci.-  f^.;,. 


Length 

Width 

Height 


24" 
14" 

12'' 


36" 
24" 
14" 


Reinforced  concrete  boxes  are  commercially  available  within  this 
range  of  si  '.es. 

Covers  should  be  either  reinforced  concrete,   cast  iron  or  'leavy  guage 
steel.     The  top  of  the  cover  should  be  of  a  design  which  presents  a 
non-slip  surface  to  pedestrians.     The  cover  should  be  fitted  so  as  to 
be   flush  with  the  sidewalk  surface. 

Lifting  slots  and  pins  should  be  required  in  concrete  covers.  Flus;: 
seating  hold  down  bolts  are  optional. 

Lifting  holes  and  flush  seating  hold  down  bolts  should  be  required 
with  metal  covers. 

Locate  rectangular  boxes  with  the  long  dimension  (side  of  box)  parallel 
to  the  curb  line . 

Drainacje  should  be  provided  at  the  time  of  installation  by  setting 
the  box  on  a  bed  of  crushed  rock   (3/4"  max.   aggregate)   at  least  12" 
in  depth • 

Wire  and  Cable  -     Field  wiring  is  that  wiring  performed  in  the  field 
and  consists  of  all  wire  runs  both  overhead  and  underground  such  as 
interconnecting  cables  between  controllers  and  the  wire  and/or  cable 
between  the  various  items  of  equipment  at  an  intersection. 

Type  and  size  of  wire  and  cable  to  be  used  and  installation  methods 
employed  should  conform  to  the  requirements  of  the  National  Electri- 
cal Code  as  a  matter  of  good  practice  and  to  I^4SA  Cable  Specifications. 

Number  14AWG  should  be  the  smallest  wire  size  used  in  field  wiring. 
The  choice  of  stranded  or  solid  wire  should  depend  on  the  particular 
application.     Solid  conductors  are  generally  easier  to  work  where 
making  splices  or  terminal  connections.     Stranded  conductors  are  more 
adaptable  for  underground  applications  because  of  their  greatex 
flexibility. 

Wire  or  cable  cf  a  special  type  or  size  is  sometimes  recommended  by 
manufacturers  of  particular  items  of  equipment.     In  such  instances, 
the  installation  should  be  made  accordingly  in  order  to  insure  proper 
functioning  of  the  equipment. 
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Cable  runs  should  be  installed  so  as  to  pern\it:  proper  funcuionmg 
and  efficient  servicing  of  equipir.enr .     Consideration  should  be  given 
in  the  planning  stage   for  future  requirements.     At  least  two  spare 
leads  should  be  provided  in  each  signal  cable  and  interconnect  cable 
run . 

Cable  and  wire  installed  overhead  should  be  supported  by  messenger 
cable  of  an  appropriate  size.     This  may  be  integral  to  the  cable  it- 
self  (commonly  called  figure  8)   or  a  separate  messenger. 

Messenger  cable  used  to  support  electrical  caibles  exclusively  and 
not  employed  as  a  part  of  a  signal  suspension  network  or  guy,   can  be 
3/16  galvanized.     In  many  instances  howevcir,   the  signal  supporting 
niessenger  network  may  also  serve  as  the  support  for  electrical  cables 
i.e,   signal,   detector,  push  buttons,  etc- 

Pole  line  hardware  should  be  carefully  selected  and  properly  used 
throughout  the  installation;   which  will  prevent  dair.age  to  cable  due 
to  chafing  or  improper  support. 

Attaching  cable  to  messenger  can  be  accomplished  by  means  of  pre- 
formed lashings,   cable  rings,   or  wrapping.     The  latter  is  practical 
only  for  exceptionally  long  runs  of  several  hundred  feet  and  where 
wrapping  machinery  is  on  hand  or  can  be  economically  employed. 

Preformed  lashing  wire  greatly  speeds  the  installation,    is  neat  in 
appearance,   and  insures  long  trouble  free  cable  life. 

Cable  rings,  while  relatively  easy  to  install,   are  time  consuming, 
require  spot  lashing  at  end  of  runs,   and  are  estheticly  less  ac- 
ceptable - 

Vertical  runs  of  cable  should  always  be  routed  in  metal  conduit 
equipped  with  entrance  fittings    (weather  heads)   or  routed  inside 
metal  poles,   concrete  poles,   or  pedestals • 

Drip  loops  should  be  formed  in  all  cables  at  the  entrance  fitting 
to  insure  that  water  will  not  run  along  the  cable  into  the  conduit 
or  pole.     The  loop  should  be  formed  in  a  manner  so  that  it  does  not 
chafe  against  other  cables,  poles  or  adjacent  hardware. 

Cable  runs  may  be  separated  by  function.     Traffic  signal  cables, 
inter-connect  cables,   detector  and  pedestrian  push  button  leads  may 
be  in  separate  sheaths  or  jackets.     If  one  prime  cable  is  used  for 
all  circuits,   color  code  should  be  established  for  future  proper 
identification*     In  addition,   separate  cable  runs  may  be  made  to 
each  approach  or  side  of  the  intersection. 
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Cable  routing  should  be  planned  so  as  t:o  eliiranate  aerxal  splices  -l  f 
at  all  possible. 

Sxqnal  cables  can  bs  routed  frorr*  the  controller  into  the  nearest: 
signal  head/   splicing  within  the  head  and  running  to  the  next  lead 
in  line  until  all  heads  have  been  connected,   a  more  satisfactory 
method  is  to  use  disconn3ct  hangers  at  each  head.     These  serve  tne 
dual  purpose  of  splice  boxes  for  the  cable  and  quick  disconnects  for 
signal*  permitting  easy  servicing,   painting,  etc. 

Detector  and  pedestrian  push  button  leads  should  be  routed  directly 
from  each  detector  or  push  button  to  the  controller  cabinet  field 
terminals.     This  is  necessary  to  permit  proper  service  and  trouble 
shooting  at  a  future  date. 

Pedestrian  push  button  circuits  may  be  routed  to  the  controller  cabi- 
net through  extra  leads  in  the  signal  cable  if  desired. 

Detector  circuits  must  be  routed  to  the  controller  cabinet  through 
separate  cables  than  those  used  for  other  functions.     Particular  at- 
tention must  be  given  to  any  special  installation  instructions  and/or 
cable  requirements  provided  by  the  detector  manufacturer. 

Interconnect  Cable  should  be  routed  directly  from  one  controller 
cabi^-'-t  to  another. 


Underground  cable  runs  in  excess  of  500'  between  pull  boxes,  should 
be  avoided.     Cable  continuing  through  a  pull  box  should  liSve  two 
complete  turns  laid  up  in  each  box  it  passes  through •  Identifica- 
tion tags  of  a  permanent  type  should  be  attached  to  each  cable  or 
wire  in  each  pull  box,   splice  box,  or  hand  hole* 

Splices  in  both  aerial  and  underground  cable  must  be  electrically 
sound  and  waterproof. 

Wire  connections  in  splices  must  be  soldered  and  individually  wrapped 
with  electrical  tape  to  insure  good  electrical  continuity  and  sepa-- 
ration.     While  pressure  connectors  may  have  been  generally  acceptable 
in  the  past,   the  use  of  solid  state  electronic  apparatus  now  makes 
soldered  connections  mandatory.     These  devices  operate  at  very  low 
voltage  levels  and  minimum  current  loads.     Because  of  this,   they  are 
susceptible  to  even  slight  voltage  drops  which  occur  where  poor  elec- 
trical connections  cause  high  resistances  in  a  circuit. 

Waterproofing  the  completed  splice  and  proper  wrapping  of  the  connec- 
tions within  the  splice  is  vital  to  satisfactory  operation  of  the 
equipment.     A  satisfactory  splice  can  be  accomplished  by  the  use  of 
any  of  several  splice  castings  kits  commercially  available. 

Elimination  of  most  splices  is  possible  through  good  advance  planning 
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c>i    1  M.v   mfi^  allatiori .     Wnen  a  splxco  cannot  be  avoided,    however,  it 
s.'iouln  ;>o    located  at  a  readily  accessable  point:  m  the  cable  run,. 
Aerial  splices  snould  be  locc^ed  at  or  very  close  to  a  pole.  Under- 
ground splices  should  be  located  in  a  pull  or  splice  box  or  in  the 
base  of  poles  or  pedesta3.s.     Splices  must  never  be  located  within 
a  conduit  run  or  within  a  pole  or  pedestal  in  a  manner  so  as  not  to 
be  readily  accessable  through  the  handhole. 

Circuit  drawings  or  Wire  maps  should  be  prepared  in  advance  of  che 
installation.     It  is  most  in^ortant  that  all  utilities  agencies  be 
contacted  at  this  point  in  the  installation.     Location  of  electric, 
telephone  and^fire  alarm  cables  together  with  the  location  of  gas 
and  water  lines  must  be  known  and  recorded  prior  to  beginning  the 
srringing  of  cables  or  installation  of  conduit. 

These  wire  maps  should  be  corrected  as  the  installation  progresses 
so  as  to  provide  3.  record  of  the  "as  built"  installation  upon  com- 
pletion of  the  work. 

These  drawings  should  show  the  location  of  all  cable  runs.  For 
aerial  cables,   it  is  important  to  show  the  point  of  attachment  on 
poles,   location,   and  identification  of  adjacent  cables  and  location 
of  all  splices  with  newly  installed  ccible.     Underground  cable  infor- 
mation should  show:     the  location  of  all  conduit  runs;   average  depth 
belo'    surface;   location  and  direction  of  all  bends  of  45^  or  more; 
location  of  pull  or  splice  boxes;   location  of  all  splices  and  loca-- 
tion  and  identification  of  adjacent  conduit  and/or  cable. 

Controller  cabinet  wiring  should  be  planned  at  the  time  the  con- 
troller and  acessory  equipment  is  purchased.     Easy  access  to  field 
terminals  and  an  orderly  layoxit  of  the  wiring  Xz-  the  cabinet  insure 
quick  and  efficient  field  servicing  v/here  it  becomes  necessary. 

Terminals  and  terminal  strips  should  be  located  well  clear  of  the 
bottom  of  the  cabinet,   at  least  3"  in  pole  sind  pedestal  mounted 
cabinets  and  6"  in  base  mounted  cabinets. 

Terminal  locations  may  be  entirely  on  the  rear  of  the  cabinet  in 
smaller  less  complex  controllers  provided  that  sufficient  room  re- 
mains for  proper  installation  of  accessory  equipment. 

Terminal  locations  in  cabinets  of  the  more  complex  controllers  may 
be  located  on  both  the  back  and  sides  of  the  cabinet  or  sides  only, 
leaving  the  rear  surface  for  installation  of  accessory  equipment. 

Sub  panels  of  waterproof  plywood  on  both  sides  and  rear  of  the  cabi- 
net of  the  more  complex  controllers  affords  easier  field  wiring, 
servicing  and  greater  protection  in  the  event  of  knock-downs. 
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Field  wiring  within  controller  and  other  equiprr.ent  cabinets  should  be 
dressed  and  routed  in  the  corners  of  the  cabinet  to  the  various  ter- 
minal boards  secured  by  lacing  or  preformed  plastic  spiral  wrapping 
harness  and  fanned  out  neatly  from  the  harness  to  each  termina? - 

Individual  leads  should  be  long  enough  to  permit  re-routing  to  dif- 
ferent terminals  at  a  later  date  should  this  be  required. 

Bends  of  more  than  45^  should  be  avoided. 

Wire  lugs  of  either  the  spade  or  bayonet  type  should  be  soldered  to 
individual  leads  prior  to  making  up  the  terminal  connection.  Spade 
type  lugs  are  used  under  flat  head  or  round  head  screws.  Bayonet 
type  are  used  where  headless  screws  are  employed  in  the  terminal 
connectors . 

Identify  each  field  wire  entering  a  cabinet  with  tags  of  a  permanent 
design. 

Field  wiring  diagrams  of  each  cabinet  should  be  prepared  at  the  com- 
pletion  of  the  installation.     Copies  should  be  kept  with  other  field 
service  information  and  on  file  with  the  permanent  records  of  the 
intersection . 

Grounding  and  Bonding  of  all  electrical  equipment  in  a  prescribed 
manner  is  of  the  utmost  importance  for  reasons  of  safety  and  proper 
operation.     Poorly  grounded  equipment  constitute  a  very  definite 
safety  hazard  to  both  the  public  and  maintenance  personnel. 

Solid  state  electronic  equipment  is  especially  susceptible  to  spurious 
electrical  "noise**  and  even  slight  voltage  leakages  caused  by  poor  or 
inadequate  grounding  procedures. 

Grounding  practices  can  vary  with  equipment  complexity  and  local  con- 
ditions.    It  is  important  that  these  be  thoroughly  considered  at  the 
time  of  installation. 

A  ten  ft.  ground  rod,   or  longer  if  necessary,   located  in  close  prox- 
imity to  the  controller  cabinet,  driven  into  soil  of  good  moisture 
content  and  extending  well  below  the  normal  water  table  level  will 
generally  prove  satisfactory  in  the  installation  of  a  controller  and 
signals  when  there  is  no  accessory  equipnvent  remotely  installed  in 
the  intersection  area. 

A  grounding  network  of  as  many  as  3  rods  spaced  at  least  six  feet  apart 
bonded  by  at  least  a  #8  awg  copper  wire  may  prove  necessary  for  the 
same  installation  in  dry  or  sandy  areas. 
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Endividual  grounding  of  all  remotely  located  accessory  devices  and 
cabinets  and  of  all  ipetal  poles  and  pedestals  with  at  least  a  #8  awg 
wire  in  the  manner  described  above  is  mandrel  '  ry  for  the  foregoing 
reasons  of  safety  and  satisfactory  oper 

A  ground  network  must  be  provided  whi  xii  grounds  to  one 

common  source.     This  network  must  incluuo   uiie  grounded  or  neutral 
side  of  the  A.C.  power  supply. 

Ground  rods  should  be  driven  as  closely  as  possible  to  the  pole  or 
cabinet.     Ground  leads  which  may  be  subject  to  accidental  damage  or 
vandalism  should  be  encased  in  metal  conduit  or  wooden  molding. 

The  size    (awg)   of  the  grounding  leads  or  bonds  will  depend  on  the 
anticipated  total  electrical  load  in  the  circuit  or  network,  the 
length  of  the  c^ble  runs  and  their  location.     An  undersized  ground 
lead  or  bond  can  be  the  source  of  serious  equipment  malfunctions. 

Ground  leads  for  individual  signal  circuits  between  each  group  of 
heads  and  the  grounding  buss  in  the  controller  cabinet  should  be 
#14  awg  minimum. 

Underground  conduit  runs  must  be  properly  grounded  and  bonded  to  each 
other. 

Metal  conduits  should  be  bonded  to  each  other  with  at  least  a  #8  awg 
bond  at  each  terminating  point  and  in  each  pull  or  splice  box  where 
the  run  is  interrupted. 

Plastic  conduit  runs  must  be  provided  with  a  grounding  network  at 
the  time  the  conduit  is  installed.     This  should  consist  of  a  bare 
copper  #8  awg  lead  routed  through  each  conduit  run.     These  leads 
must  be  bonded  together  in  each  splice  or  pull  box  and  connected  to 
a  driven  ground  at  termination  points  of  each  run. 

An  additional  10  ft.   driven  ground  rod  should  be  installed  in  inter- 
mediate pull  or  splice  boxes  used  in  long  conduit  runs  and  where 
soil  conditions  indicate  a  need  for  additional  grounding. 

Electric  service  installation  procedures  may  vary  in  different 
localities .     For  this  reason,   it  is  imperative  that  utility  company 
requirements  be  ascertained  prior  to  the  installation. 


Electric  service  is  brought  directly  into  the  controller  cabinet 
ty  some  utility  companies  and  connections  made  to  the  terrninals 
provided . 

A  service  meter  instal3.ed  external  to  the  controller  cabinet  is  re^ 
quired  by  some  utilities  with  their  service  terminating  at  the  line 
or  field  side  of  the  meter. 

Service  leads  terminating  within  pigtail  distance   (usually  18"  to 
36")   of  an  aerial  service  are  called  for  by  some  utilities- 

When  an  installation  of  this  nature  is  made  on  a  metal  pol^,  the 
service  leads  should  be  well  separated  from  other  cat>les.     The  ser- 
vice entrance  cap  or  weather  head  should  be  above  and  on  the  oppo- 
site side  of  the  pole  than  other  cables. 

Installation  on  a  wooden  pole  should  be  made  in  a  separate  conduit. 
Size  of  service  leads  should  be  #8AWG  minimum. 

Interconnect  cables  should  be  #14AWG  minimum  and  #12AWg  for  runs 
in  excess  of  1000  ft.  between  controllers.     An  exception  to  this 
would  occur  only  when  a  low  voltage  interconnect  system  is  employed 
using  a  single  pair  of  leased  or  private  lines.     If  leased  lines 
are  employed,   the  installer  and/or  user  of  the  control  equipment 
will  have  the  responsibility  for  providing  proper  facilities  to  the 
point  of  connection  to  the  leased  lines.     In  this  instance/  the 
leasing  agency  will  indicate  the  AWG  wire  size  to  be  supplied  and 
it  will  be  necessary  to  employ  system  equipment  designed  to  oper- 
ate satisfactorily  under  these  conditions. 

Repe a te r  s tat ion s  should  be  considered  in  any  major  system-  Antici- 
pated voltage  drops  should  be  computed  prior  to  the  installation  and 
if  a  drop  in  excess  of  10%  is  calculated,  repeater  stations  (voltage 
regulators)   should  be  installed. 

This  becomes  increasingly  important  as  more  sophisticated  control 
equipment  is  used,  when  the  master  controller  may  be  located  at 
some  point  far  removed  from  the  actual  system  and  as  systenis  grow 
larger  in  the  number  of  intersections  under  control. 

Splicing  of  connectors  in  interconnect  cable  is  of  critical  impor- 
tance.    It  is  imperative  that  electrically  clean,  "noise*'  free  splices 
be  accomplished.     Modern  day,  solid  state  equipment  cannot  tolerate 
less  than  pexrfect  splicing  techniques. 

wire  ends  should  be  thoroughly  cleaned  immediately  prior  to  making 
the  actual  splice.     If  soldered,   the  solder  connection  must  be 
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properly  done.  If  commercial  splice  kits  are  employed,  the  manu- 
facturers instructions  must  be  rigidly  adhered  to. 


Complete  check-out  of  each  interconnect  cable  run  should  be  made  be- 
fore placing  it  in  service.     Any  indication  of  poor  continuity  or 
high  resistance  connections  should  be  investigated  and  cleared  before 
using  the  cable. 

Identify  all  cables  as  to  fo^      ion  and  routing  at  all  controller  and 
splice  box  locations. 

Prepare  a  complete   "as  buixu'  wire  map  at  the  completion  of  instal- 
lation of  the  cable.     This  should  show:   routing;    function  splices, 
and  any  other  information  which  might  later  prove  helpful  to  main- 
tenance and  repair  personnel. 

Foundations  -  Poles  and  Pedestals  -  Pole  and  pedestal  foundation 
requirements  are  generally  spelled  out  by  the  manufacturers  of  the 
equipment.     The  manufacturert  j>ns tructions  should  be  carefully  fol- 
lowed at  the  time  of  installation. 

It  is  important  to  remember  that  soil  conditions  vary  greatly  and 
one  should  familiarize  himself  with  his  local  area  of  operation. 

In  ar  jas  of  firm  compacted  soil  it  is  possible  to  pour  a  concrete 
foundation  without  the  use  of  forms,   and  is  preferred  in  some 
instances . 

In  loose  soil  where  forms  are  employed,  be  sure  to  remove  the  forms 
after  the   foundation  has  set  and  completely  compact  back  fill. 

Anchor  bolt  locations  and  projection  above  grade  is  shown  on  in- 
structions furnished  by  the  pole  manufacturer.     Be  certain  to  check 
these  instructions  and  verify  that  the  template  to  be  used  in  posi- 
tioning the  anchor  bolts  is  the  one  for  the  pole  type  being  installed. 
Permanent  templates  of  marine  plywood  or  galvanized  sheet  can  be 
made  up  for  repeated  installations.     Be  sure  to  properly  mark  and 
identify  each  template  as  to  pole  type,   size,  etc. 

Underground  conduit  should  be  brought  into  the  excavation  and  capped 
at  least  3"  above  the  finish  line  of  the  foundation  before  pouring 
concrete. 

Spare  conduit  bends  should  be  considered  wherever  space  permits . 
These  can  be  capped  off  in  an  adjacent  splice  box  or  dead  ended, 
underground.     Be  certain  to  record  their  location   (depth  below  grade 
and  direction  of  run)  on  wire  map. 
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Foundations   for  trolley  type  poles  can  sometiiTies  be  poured  in  ad- 
vance by  using  a  sleeve  slightly  larger  than  tne  diameter  of  the 
pole.     After  the   foundation  has  cured,   the  pole  can  be  lowered  into 
the  pocket  formed,   skimmed  for  proper  rake,   and  grouted.     Be  certain 
to  properly  tamp  grouting  when  pouring  in  order  to  avoid  air  pockets. 

Poles  and  Pedestals  -  Poles  used  in  traffic  signal  installations  are 
of  four  general  types :     wood,   steel,   aluminum,    and  concrete . 

Wood  poles   for  new  installations  are  rapidly  losing  favor  because 
of  their  unsightly  ^^    '^   ^rir        a  requirement  that  they  must  be  ade- 
quately guyed  aga  .l.  When  necessary  to  replace  a  knock- 
down,  however,   it  is  necessary  to  know  the  height  and  class  of  pole 
to  be  ordered.     This  information  will  be   found  about  5  ft.  above 
ground  level  by  an  indication  such  as:   30/5   (meaning  30  ft.,   class  5) 

Wood  poles  used  in  traffic  signal  installations  will  usually  be  30 
to  45  ft.,   class  2  to  5.     l,f.  there  is  any  doubt  as  to  the  size  or 
class  to  be  used,   a  phone  call  to  the  construction  department  of  the 
local  utility  company  will  solve  the  problem* 

Setting  a  wood  pole  requires  that  a  hole  of  slightly  larger  diameter 
than  the  base  of  the  pole  be  dug  to  the  proper  depth.     Hole  diameter 
should  be  approximately  4  in.   greater  than  the  pole  base.     Depth  of 
the  h  :^le  will  vary  with  the  height  of  the  pole  and  type  of  soil.  A 
good  rule  of  thumb  is  one  foot  in  depth  for  each  five  feet  above 
ground.     Add  one  foot  for  loosely  compacted  earth. 

Proper  backfilling  and  tamping  is  imperative.     With  one  man  back- 
filling,  a  second  should  be  continuously  tamping  the  backfill  into 
the  excavation  while  both  rotate  around  the  pole.     A  good  indication 
of  a  properly  set  wood  pole  is  little  or  no  left  over  fill. 

Guys  are  required  on  wood  poles  when  they  are  used  to  support  mast 
arm  or  span  wire  suspended  signals.  The  size  of  the  guy  should  be 
the  size  of  the  messenger,  but  not  less  than  3/8"  min. 

Guy  anchors  vary  in  design  and  are  dependant  on  the  type  of  soil. 
Minimum  length  of  the  anchor  rod  should  be  six  feet  for  smaller 
poles  and  eight  feet  for  the  larger  poles. 

Anchors  should  be  installed  so  that  not  more  than  18  inches  of  the 
rod  is  above  the  ground.     The  back-fill  requirements  are  the  same  as 
for  pole  installations. 

Sidewalk  arm  guys  must  be  employed  when  the  guy  crosses  over  a  side- 
walk area.     The  sidewalk  arm  consists  of  a  piece  of  2"  pipe  and 
appropriate  hardware.     The  length  of  the  pipe  is  dependant  on  the  di 
tance  between  pole  and  anchor  when  the  anchor  is  set  a  safe  distance 
from  the  sidewalk  line. 

ERiC  aS5Ai-  33  - 


Final  tie-off  of  b:i    ~:  guys  should  not  be  accomplished  until  all 
signals  and  cable  are  in  place  and  poles  plumbed. 

Metal  poles  are  av  liable  in  either  aluminum  or  steel. 

Steel  poles  are  of    -wo  basic  designs:    (a)   trolley  base  with  the 
base  section  being  an  integral  part  of  the  pole  and  set  in  the  con- 
crete f  ounJ.=»tion ,    and   (b)    shoe  or  transformer  base,  both  of  which 
utilize  anchor  bolts  embedded  in  the  foundation. 

Aluminum  poles  are  available  in  either  shoe  base  or  transformer 
base.     One  manufacturer  offe is  a  slip  base,   the  pole  being  separate 
from  the  transformer  base  so  that  the  pole  is  rotatcible  on  the  base 
at  the  time  of  installation.     Aluminum  poles  are  rarely  used  for 
spare  wire  installations  since  such  an  application  would  require  the 
use  of  back  guys. 

Base  selection  will  depend  largely  upon  the  application. 

(a)  Shoe  base  offers  less  space  for  cable  splicing.    (A  covered 
hand  hole  is  provided  if  specified  near  the  bottom  of  the  pole.) 

The  shoe  base  is  more  acceptable  in  some  locations  where  sidewalk 
area  is  at  a  premium. 

(b)  Transformer  base  provides  large,   above  ground  splicing 
capabilities. 

Metal  poles  may  be  further  classified  by  application  and  type  in 
various  combinations:      (a)   idpan  wire;    (b)   mast  arm;    (c)   double  mast 
arm  for  multiple  signal  installations  and   (d)   signal  and  street  light 
combinations. 

Steel  poles  are  available,   galvanized  or  not  galvanized,  tubular 
(one  piece)   or  sectional  galvanized. 

Sectional  galvanized  poles  have  the  advantage  of  being  assembled 
easily  and  quickly  at  the  site,   are  easily  handled,    and  installed 
by  two  men  with  a  minimum  of  equipment  and  if  hit  are  often  salvage- 
able or  replaceable  by  sections. 

Sectional  galvaniz.  .  poles  are  available  for  span  wire  or  mast  arm 
installations  with  mast  arms  of  up  to  45  ft.   as  standard  with  longer 
arms  available  on  special  order. 

Tubular  steel  poles   (one  piece)   are  also  available  for  these  same 
applications . 

Proper  selection  and  installation  of  aluminum  or  steel  poles  either 
tubular  or  sectional  will  eliminate  the  need  for  back  guys  and  pro- 
vide an  esthetically  pleasing  appearance. 
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.if.'ifjht    of   poles  will  depend  on  tne   type  of  inji  tallation :      n.ast  arir 
or   span  wiro;    len<jth  of  mast  arm  or  distance  to  be  spanned  and  number 
and  configuration  of  signals  to  be  hunq. 

(a)  It  xs  obvious  that  a  4  or  5  section  head  is  longer  than  a 
t.hree  section  and  must  therefore  be  hung  higher  in  order  to  meet 
minimum  clearance  distances  above  the  roadway. 

(b)  Hand  spand  and/or  multiple  signals  on  a  span  will  require 
higher  and  heavier  guage  poles  than  a  simple  two  signal  installation 
spanning  a  40  ft.  roadway. 

(c)  Rake  of  pole    (angle  of  deflection  from  the  verical)  will 
depend  on  length  of  mast  arm,   length  of  span  configuration  and  weight 
of  signals  to  be  hung« 

Manufacturers  of  aluminum  and  steel  poles  usually  provide  this 
information  in  general  form  in  their  specifications  and  installation 
instructions.     Final  adjustments  are  made  after  all  signals  and  cable 
have  been  installed.     This  is  done  through  the  use  of  adjusting  nuts 
which  are  placed  on  the  anchor  bolts  under  the  pole  base  before  the 
pole  is  set.     Pole  should  be  plumb  when  installation  is  completed. 
Upon  completion  of  final  plumbing  exposed  area  at  the  base  of  the 
pole  should  be  granted  and  trowel  finished  to  prevent  vandalism  and 
present  a  pleasing  appearance. 

Wood  poles  are  generally  raked  6"  to  8"  away  from  the  angle  of 
strain  when  they  are  set.     Final  adjustments  for  plumbing  are  made 
by  taking  up  or  slacking  off  on  back  guys  after  all  signals  and  cable 
are   la  place. 

Concrete  poles  are  gaining  in  use  in  some  areas-  Transportation 
costs  are  presently  a  major  factor  in  limiting  their  wider  use. 

These  poles  are  of  pre-stressed  design  and  can  be  provided  for  mes- 
senger spans  in  excess  of  200  ft.  without  back  guys.     They  are  avail- 
able in  several  lengths  and  classes   (diameters)   depending  on  the  re- 
quirements of  the  intersection.     It  is  most  important  when  ordering 
that  all  installation  details  are  made  available  to  the  pole  manufac- 
turer.    This  will  include  length  of  messenger  span;   number  and  weight 
of  signals  and  any  special  characteristics  of  the  intersection  such 
as  an  unusually  high  crown,   or  lateral  slope  of  the  roadway. 

Installation  of  concrete  poles  generally  follows  the  procedures  for 
, setting  trolley  type  poles,   as  previously  outlined.     More  detailed 
i-nformation  is  available  from  the  manufacturers. 

iVLast  arms  of  varying  design,   styles,   and  lengths,   are  available  in 
galvanized  or  ungalvanized  steel  or  in  aluminum.     The  choice  will  de-- 
pend,    first,   on  the  arm  length  required  for  satisfactory  signal  place- 
ment,  and  secondly,   on  the  number,   location,   and  configuration  of 
signal  heads  to  be  installed.     The  type  of  pole  to  be  used  for  support 
will  be  a  factor  only  if  the  first  two  requirements  can  first  be 
satisfied. 
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TVie  desx^n  styles  and  their  major  characteristics  are  listea  below. 


Tubular  arms  consist  of  a  single  arm  either  one  piece  or  sectional, 
rigidly  attached  to  the  support  pole.     They  may  be  steel  or  aluminum. 
The  physical  characteristics  of  the  arm  (diameter,   shape,   cross  sec- 
tional view)   will  vary  with  the  manufacturer  and  the  length  of  the 
arm.     This  design  requires  no  bracing  or  guys. 

Signals  may  be  suspended  either  vertically  or  horizontally  from  the 
end  or  at  any  point  along  the  arm  by  use  of  appropriate  mount  n< 
hardware.     Cable  from  the  controller  to  the  various  signal  locations 
is  run  inside  the  pole  and  arm. 

A  modification  of  this  type  is  the  rigid  single  member  truss  which 
spans  the  entire  roadway  and  is  supported  at  each  end. 

Also  falling  into  this  category  is  the  now  obsolete  2"  tubular  or 
pipe  arm  which  required  both  lateral  and  vertical  guying  to  prevent 
sway  and  to  support  the  outer  end  of  the  arm. 

Truss  tyye  arms  are  made  up  of  two  longitudinal  members  with  verti- 
cal braces  or  stringers  of  varying  lengths  between.  Individual  de- 
sign configurations  vary  with  the  manufacturers. 

Wiring  to  the  signals  is  usually  carried  through  the  top  longitudi- 
nal member.     Signals  are  mounted  vertically. 

Tronibone  type  arms  are  similar  to  the  truss  type  except  that  the  two 
longitudinal  members  are  parallet  throughout  their  length.  Signals 
are  mounted  horizontally,   usually  between  the  members. 

Mast  arm  attachment  will  vary  with  the  manufacturer.     Some  are  bolted 
to  a  fixed  plate  on  the  pole,   others  clamp  to  the  pole  while  a  third 
type  slip  fits  over  the  top  of  the  pole. 

Mast  arm  alignment  must  sometimes  be  considered  even  before  the  pole 
foundation  is  poured  as  in  the  case  of  steel  poles  with  fixed  mast 
arm  attachment  plates.     In  other  instances,   the  pole  may  be  rotated 
on  the  foundation  in  90*^  increments  on  the  anchor  bolts  for  proper 
alignment  of  the  mast  arm.     In  every  case,   check  the  pole  manufac- 
turers instructions  before  pouring  the  foundation. 

Mast  arm  height  will  vary  with  the  number,   weight,   and  configuration 
of  the  signals  to  be  hung.     This  information  must  be  passed  to  the 
supplier  of  pole  and  mast  arm  when  ordering. 
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Rigid  stay  guys  are  required  on  some  mast  arms  mounted  on  aluminum  or 
steel  poles  and  on  all  mast  arms  rounted  on  wood  poles.     These  guys 
support  the  outer  end  of  the  arm  and  prevent  lateral  sway. 


Pedeatals  may  be  either  tubular  aluminum  or  4"  0,.D.   iron  or  steel 
pipe.     Bases  which  are  either  cast  aluminum  or  grey  iron  may  be  in- 
tegral to  the  shaft  as  in  the  case  with  aluminum  or  thr^v  ma^^  be 
leaded  or  threaded  to  the  shaft  as  with  pip<" - 

Pedestal  bases  are  available  in  shoe  base  or  miniature  transformer 
b^se,   this  configuration  varying  with  the  manufacturer. 

Pedestal  classifications  fall  ir to  thxee  general  categories  by  use: 

(a)  Traffic  signal  pedestals  which  may  vary  from  8  to  14  ft. 
in  height. 

(b)  Controller  pedestals,   which  may  be  30'*  to  42'*  high. 

(c)  Pedestrian  detector  pedestalLs  which  are  usually  42"  high 
and  are  used  at  a  location  where  there  is  no  other  point  of  attach- 
ment for  the  pedestrian  detector*.. 

Pedestals  are  attached  to  their  foundations  almost  without  exception 
by  the  use  of  three  anchor  bolts  embedded  at  the  time  of  pouring  the 
foundation . 

Plumbing  of  the  pedestal  is  accoimlished  by  shinning  and  granting  at 
the  time  of  installation. 

Conduit  should  be  brought  into  the  foundation,   to  a  point  3*'  above 
grade  and  capped  prior  to  pouring  concrete.     Where  possible/   a  spare 
conduit  bend  should  be  installed. 

Cabinets  -  Controller  CcQ^inets  may  be  classified  in  three  general 
categories:      (1)  base  mounted?    (2)   pole  mounted;   and    (3)  pedestal 
mounted.     All  are  available,  depending  on  size,   in  cast  aluminum  or 
fabricated  construction.     Most  fabricated  cabinets  use  a  cast  top 
and  bottom  section  and  a  cast  door. 

Accessory  cabinets,   used  for  housing  detector  amplifiers  or  similar 
related  equipment  are  almost  always  of  cast  aluminum  construction 
and  are  generally  pole  mounted. 

Base  mounted  cabinets  of  the  type  commonly  referred  to  as  meter  cabi- 
nets are  also  of  cast  aluminum  construction. 

Controller  cabinet  style  and  size  will  depend  primarily  on  the  type 
and  size  of  control  equipment  t*    >)e  used.     In  some  instances  a  com- 
promise must  be  made  when  sic^wark  space  is  at  a  premium  in  built-up 
areas.     In  tiis  case,   a  pedestal   mounted  type  controller  cabinet  can 
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oiL(.:n         Kiountecl  on  top  of  a  meter  cabinet.     The  neater  cabinet  can 
tfion  s<:rve  as  a  splice  cabinet  and  housinq  for  accessory  iten^s. 

Controller  cabinet  size  should  be  adequate  for  housinq  all  control 
equipment  and  accessories  iiicluuxng  det    :tor  amplifiers  where  used  if 
'  hos<=>  nre  not  remotely  located  in  separate  cabinets.     Space  should  be 
.lovided  for  necessary  shifting  of  equipment  during  servicing  or  re- 
pair operations.      Space  should  be  provided  for  satisfactory  routing 
and  splicing  of  wires  and  cables  within  the  cabinet, 

controller  cabinet  location  should  be  planned  so  as  to  provide  ease 
r,f  service  and  maintenance  with  a  minimum  of  inconvenience  to  pedes- 
rr   ans.     It  should  provide  service  personnel  a  maximum  of  protection 
from  vehicles  while  servicing  the  equipment.     It  should  afford  ser- 
vice personnel  the  best  possible  view  of  the  intersection  during  ser- 
vi  -^e  operations- 

Accessory  caibinets  if  used  should  be  located  in  close  proximity  to 
(nfieter  cabinet  below)   or  on  the  side  or  bacK  of  the  main  cabinet  ex- 
rsspt  in  the  case  of  remotely  located  detector  amplifiers  which  by 
OEssign  must  be  located  as  close  as  possible  to  the  detector- 

Pole  mounted  cabinets  should  be  mounted  in  a  manner  to  prevent  tv/ist- 
..ng  or  turning.     This  can  be  accomplished  by  drilling  the  mounting 
oracXet  and  the  cabinet  and  installing  a  ''keeper  screw*'  through  the 
bracket  into  the  ceODinet. 

Mountings  should  be  accomplished  in  a  waterproof  manner  as  should  the 
entrance  of  all  conduits  into  the  cabinet  from  the  top  or  sides.  A 
small  piece  of  gasket  material  installed  between  the  top  of  the  cabi- 
net and  the  mounting  bracket  will  waterproof  this  area. 

Vent  all  cabinets  both  top  and  bottom.  Size  of  intake  and  exhaust 
vents  will  depend  on  the  area  of  installation,  size  of  cabinet  and 
type  of  equipment  in  use. 

(a)  Air  intakes  at  the  bottom  of  the  cabinet  should  always  be 
larger  in  overall  area  than  the  exhausts  at  the  top. 

(b)  Intake  and  exhaust  vents  should  be  located  so  as  to  provide 
foa:  a  maximum  passage  of  air  around  and  over  tne  equipment, 

(c)  Intake  and  exhausts  should  be  screened  to  prevent  the  in- 
trusion of  bugs. 

(d)  Dust  filters  should  be  used  on  intakes  in  high  dust  areas 
anjid  in  all  areas  where  electronic  equipment  is  used. 

(e)  Exhaust  fans  should  be  required  on  all  cabinets  housing 
^iffictronic  equipment.     One  four  inch  diameter  fan  is  usually  adequate 
for  pole  ncDOunted  or  the  smaller  base  mounted  cabinets •     Larger  cabi- 
na^s  will  require  two  four  inch  or  a  single  larger  diameter  unit. 
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Therroostaticly  controlxu     -     s  are  the  most  eLtxcxent  for  t'ais  appli- 
cation. 

(f)  Door  stops  should  be  provided  on  all  base  mounted  cabinets. 
These  should  be  of  a  design  that  will  secure  the  door  in  an  open  posi- 
tion to  protect  the  door  from  wind  damage  and  service  personnel  from 
physical  injury  during  servicing  operations. 

(g)  .<^irvice  records  should  be  maintained  at  the  controller  site. 
A  rack  holding  a  heavy  plastic  envelope  will  provide  adequate  storage 
space  for  intersection  maps,  cabinet  wiring  diagrams,   timing  charts 
and  where  applicable,   controller  and  accessory  prints.     It  is  not 
recommended  that  complex  electronic  or  solid  state  repairs  be  attemp- 
ted in  the  field.     For  this  reason,  controller  prints  for  this  type 
of  equipment  need  not  be  stored  in  the  field.     Controller  function 
diagrams  should  be  on  hand,  however,  to  facilitate  trouble  shooting 
and  locating  of'defective  modules  or  assemblies. 

Pedestrian  Push  Buttons  -  There  are  two  general  types  of  pedestrian 
push  buttons  available  for  use  with  actuated  controllers.     One  is  a 
pressure   (finger)  operated  single  pole  single  throw,  normally  open 
switch.     The  second  uses  a  magnet  activated  reed  switch,     vmen  the 
pedestrian  presses  the  button  on  this  unit,   a  sliding  magnet  operates 
the  internally  positioned  reed  switch.     Both  of  these  units  require  a 
two  wire  circuit  from  the  controller.     The  pressure  operated  switch 
is  al-.o  available  in  an  illuminated  version.     In  this  unit,   the  switch 
operation  is  identical  to  the  pressure  type  described  above.     In  ad- 
dition, however,  when  actuated  by  a  pedestrian,  a  relay  in  this  unit 
closes  a  circuit  which  energizes  a  circuit,   thus  providing  a  lighted 
indication  to  the  pedestrian  that  his  call  has  been  recorded  at  the 
controller.     When  the  controller  responds  to  the  call,   the  relay 
opens  and  the  light  is  extinguished.     These  units  require  a  four  wire 
connection  to  the  controller. 

Locate  pedestrian  buttons  immediately  adjacent  to  the  pedestrian 
cross-walk  for  the  phase  they  are  intended  to  control  as  close  to  the 
-    curb  line  as  is  practical. 

Install  the  button  approximately  42"  above  sidewalk  level.     If  possible 
use  existing  street  light  pole,   traffic  signal  pole,  or  pedestal,  etc. 
for  mounting  the  button.     This  reduces  clutter  in  the  sidewalk  area. 

Signs  of  an  approvesl  type  and  size  should  be  installed  at  the  button 
location  to  guide  the  pedestrian. 

Conduit  to  the  button  should  be  1/2"  O.D. 

Detectors  -  fo  attempt  will  be  made  here  to  offer  specific  install- 
ation instruction  for  the  many  varied  applications  and  types  of  de- 
tectors currently  available;  instead,  only  general  construction  and 
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installation  details  will  be  offered. 


Almost  without  exception,  installation  instructions  are  available 
from  each  manufacturer  of  detectors.  In  most  instances,  tliey  aro 
shipped  with  the  units.  If  you  are  not  installing  detectors  arj  a 
regular  function,  it  is  strongly  recommended  that  prior  to  attempt inq 
an  installation,  you  read  and  become  thoroughly  familiar  with  the 
instructions  for  the  particular  detector  and  the  specific  applicat  ior^. 
for  which  it  is  to  be  used. 


Detector  placement,   distance  from  the  stop  line,   with  relation  to  ad- 
jacent driveways,   number  of  lanes  to  be  detected,    all  enter  into  the 
installation.     A  poorly  placed  detector,    a  loot  of  the  wrong  width, 
or  length,   or  an  improperly  installed  detector,   particularly  with 
loop  detectors,   can  have  a  serious  effect  on  the  efficient  operation 
of  a  controller.     In  the  worst  instance,    such  a  condition  could  make 
the  controller  completely  inoperative.     There  are   five  broad  classi- 
fications, of  detectors:     Pressure  sensitive;   magnetic;    radar;  sonic; 
and  loops.     Each  of  these  may  be   further  classified  by  function  and/ 
or  application  and  method  of  installation. 


The  selection  and  installation  of  detectors  should  be  laade  with  stricl 
adherence  to  manufacturers  instructions.     There  are  many  factors  to 
be  considered  in  their  selection.     Some  of  which  are:      type  and  speed 
of  traffic,   method  of  control,   physical  conditions  at  the  inter- 
section and  availability  of  technically  qualified  installation  and 
service  personnel. 


Pressure  detectors  are  rubber  mats  or  pads  placed  in  a  metal  frame  in 
the  roadway.     Vehicles  passing  over  the  pad  close  one  or  two  sets  of 
contacts  and  places  a  "call"  on  the  appropriate  phase  of  the  controller. 
A  non  directional  unit  contains  one  set  of  contacts  in  the  pad  and 
will  record  passage  of  a  vehicle  in  either  direction.     A  directional 
unit  contains  two  sets  of  contacts  connected  to  the  controller  through 
relay  logic  so  that  only  vehicles  traveling  in  the  desired  direction 
places  calls  on  the  controller. 


Installation  of  pressure  detectors  requires  that  a  pit  ho  du'^  in  idie 
roadway  approximately  24"  deep  with  an  additional  6'*  depth  at  the 
splice  box  end  of  the  frame  for  a  drainage  dry  well.     The  pit  must  be 
12"  longer  and  at  least  wider  than  the  detector  to  bo  installed.  Pres-- 
sure  detectorri  are  either  6  or  8  ft.   in  length.     The  choice  depends  on 
the  width  of  the  roadway  or  lane  where  the  detector  is  to  bo  used. 
The  detector  must  be  long  enough  and  placed  in  such  a  position  so  as  to 
insure  that  a  vehicle  cannot  pass  between  it  and  the  curb,  centerline 
or  a  detector  in  an  adjacent  vehicle  lane  operating  on  the  same  con- 
troller phase. 

Place  the  detector  frame  or  housing  in  the  pit  after  removing  rubber 
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detectLor  unit  so  that  the  top  of  the  frame  is  flush  witn  the  roadway 
surface •     Detector  manufacturers  normally  supply  wooden  hangers  to 
insure  proper  placsment. 


Make  up  all  conduit  and  splice  box  drains  prior  to  pouring  concrete. 
If  two  or  more  detectors  are  placed  in  adjacent  lanes,  it  is  a  good 
practice  to  bring  separate  conduit  runs  from  each  detector  to  a  curb 
side  splice  box.     In  the  event  of"  future  failures,   it  is  then  only 
necessary  to  block  off  one  lane  of  traffic  at  a  time  while  trouble 
shooting. 

Prior  to  pouring  concrete,   fill  the  detector  pad  area  with  sand  to 
insure  that  no  concrete  gets  into  the  pad  area  or  bolt  holes.  Pour 
concrete  from  both  sides  of  the  excavation,   tamping  from  the  oppo- 
site side  to  protect  against  the  possibility  of  voids  while  filling, 
When  the  concrete  has  cured,   sand  should  be  swept  and-or  blown  from 
the  frame  before  placement  of  the  pad. 

Wiring  of  pressure  detectors  requires  two  wires  for  non-directional 
and  three  wires  for  a  directional  detector.     These  should  be  14  AWG. 
These  provide  a  direct  connection  between  the  pressure  pad  and  the 
detector  circuits  in  the  controller. 

Magnetic  detectors  are  of  three  general  types;  non  compensated,  com- 
pensoited,   and  the  magnetometer  or  spot  detector.     In  each  instance, 
the  magnetic  field  of  a  moving  vehicle  passing  over  or  close  to  the 
zone  of  infulence  of  the  detector  induces  a  very  small  voltage  in 
the  coils  of  the  detector.    This  vbltage  is  then  increased  by  the  de- 
tector amplifier  and  fed  to  the  detector  circuits  of  the  controller. 

Selection  of  a  particular  type  of  magnetic  detector  will  again  depend 
on  the  application  and  the  function  it  is  required  to  perform.  The 
compensated  magnetic  detector  has  reasonably  good  directional  charac- 
teristics while  the  non- compensated  and  magnetometer  do  not.  The 
magnetometer  has  a  sometimes  desired  advantage  of  being  a  '*spot"  de- 
tector.    Its  zone  of  influence  is  very  small,   a  requirement  in  certain 
applications , 

Installation  of  magnetic  detectors  varies  with  the  type. 

(a)     The  non-compensated  detector  is  placed  in  non  metallic  con- 
duit 6"  to  18"  under  the  surface  of  the  roadway.     A  stiff  wire  is  at- 
tached to  the  curbside  end  of  the  detector  and  brought  into  a  hand 
hole  at  the  curb.     This  permits  easy  relocation  of  the  detector  within 
the  conduit,  should  this  prove  necessary.     The  detector  itself  is 
pre-wired  with  a  pair  of  leads  usually  35  ft.   in  length.     These  can 
be  spliced  in  the  hand  hole  for  connection  to  the  detector  amplifier 
which  should  be  located  with  the  intersection  controller. 
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(b)  The  compensated  magnetic  detecror  consists  of  two  de- 
tectors precisely  positioned  in  a  prebuilt  fran^.     This   frame  is 
installed  in  the  roadway  in  mucji  the  same  manner  as  is  a  pressure 
sensitive  detector   frame.     Wiring  is  done  in  much  the  same  manner 
as  in  the  case  of  the  pressure  detector. 

(c)  The  magnetometer  is  installed  in  the  surface  of  the  road- 
way by  cutting  or  boring  a  circular  hole  large  enough  to  receive  the 
unit   (usually  3"  to  4*')   backfill  is  accomplished  with  epoxy-  Wiring 
is  again  similar  to  the  other  types  of  magnetic  detectors. 

(d)  Unusual  Installations  -  On  infrequent  occasions,  non-com- 
pensated have  been  installed  vertically  on  the  side  of  a  wooden  pole 
near  its  base,   adjacent  to  a  narrow  roadway  and  have  proven  satis- 
factory for  detecting  single  lane  movement  in  one  direction.  Non 
compensated  units  mounted  vertically  just  below  the  surface  of  the 
roadway  have  also  operated  fairly  well  as  a  spot  detector. 

Radar  detectors  using  the  doppler  principle,   transmit  an  electronic 
signal  which  is  reflected  from  a  passing  vehicle,   causing  the  de- 
tector to  place  a  call  at  the  controller.     Early  models  of  this  de- 
tector were  entirely  self  contained  and  installed  overhead  as  a 
single  unit.     A  later  modification,   however,   have  the  sensitivity 
control  mounted  in  a  small  weathertight  box  which  is  located  on  the 
pole  at  any  convenient  height  for  easy  access. 

Ins t.xllation  of  the  antenna   (doire)    is  almost  always  overhead,  most 
frequently  directly  over  the  lane  to  be  detected  or  between  lanes  so 
as  to  detect  two  lanes  of  traffic  moving  in  the  same  direction. 
Reasonably  good  results  can  be  had  in  some  instances,  however,  by 
mounting  the  antenna  on  a  pole  inside  the  curb  line  10  to  14  feet 
above  the  roadway  surface,  but  at  an  angle  to  the  roadway  in  a  side 
fire  effect  so  as  to  cover  one  or  two  lanes.     It  is  most  imperative 
that  the  manufacturer's  instructions  be  followed  in  the  installation 
of  this  type  of  detector.     The  type  and  size  of  wire  used  mounting 
adjustments,   etc,   are  all  critical  to  the  satisfactory  operation  of 
the  detector.     Some  electronic  servicing  and  adjustment  may  be  per- 
formed only  by  an  FCC  licensed  technician. 

Sonic  detectors  are  functionally  the  same  as  radar  detectors.  In- 
stead of  utilizing  the  doppler  radar  principle,   however,   they  trans- 
mit an  extremely  high  frequency  sonic  note  or  beam  which  when  re- 
flected from  a  vehicle  places  a  call  on  the  controller.     The  sonic  de- 
tector is  adjustable  for  beam,   length,   and  width,  however,   and  can 
be  readily  used  to  detect  two  lanes  of  traffic.     By  adjustment  of 
beam  length,   a  limited  application  vehicle  classification  function 
can  be  accomplished.     The  sonic  transceiver  unit  and  the  amplifier/ 
power  supply  chassis  are  separate  units. 
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Installation  of  the  transceiver  can  "be  overhead  or  sice  of  the  road 
irounted  in  the  same  manner  and  for  the  same  application  as  radar  units. 
The  ampli f ier/power  supply  is  mounted  at  a  convenient  location  for 
servicing  on  the  pole  supporting  the  transceiver.     Again,   as  in  the" 
case  of  radar,  strict  attention  should  be  given  to  the  manufacturer's 
instructions  to  assure  satisfactory  results. 

Loop  detectors  consist  of  a  loop  of  wire  placed  in  the  surface  of  the 
roadway  connected  to  an  electronic  amplifier  which  in  turn  is  connected 
to  detector  terminals  in  the  controller.     There  are  several  types  of 
amplifiers  available  to  suit  the  many  varied  loop  applications.  Loop 
amplifiers  are  described  elsewhere  in  this  manual  by  type  and  applica- 
tion.    This  section  will  discuss  only  the  installation  of  the  wire  loop 
in  the  roadway  surface. 

Loop  installation  is  accomplished  by  saw  cutting  the  roadv/ay  surface 
to  a  depth  of  approximately  2  inches  in  the  size  and  shape  of  the  loop 
to  be  installed.     Size,   shape,   and  location  of  the  loop  will  depend  on 
the  application,   i.e.,   multi-lane  coverage,   left  turn  pocket,  single 
lane  presence,   demand  loop,  etc. 

Be  sure  to  cut  across  all  four  corners  at  an  angle  of  45^  to  prevent 
sharp  bends  in  the  loop  wire  and  cut  a  lead  slot  to  the  curb  line. 
Fill  1/2"  of  the  slot  with  sand  and  lay  the  wire  in.     The  wire  used 
shoulu  be  #12  or  #14  single  conductor  solid  type  TW-THW  or  UF.  The 
number  of  turns  in  the  loop  will  once  again  depend  on  the  manufacturer' 
recommendations  for  the  particular  lc;n  size  and  application.  When 
the  recommended  number  of  turns  have  been  installed,   and  the  leads 
carried  to  the  curb,   lay  in  a  piece  of  oakum  and  pack  lightly  with  a 
blunt  object  such  as  a  piece  of  dowel  rod  to  1"  below  the  roadway  sur- 
face.    Test  the  loop  at  this  'point  for  continuity  and  operational 
quality. 
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These  tests  can  be  accomplished  with  a  loop  test  rreter  which  will 
check  all  loop  characteristics  including  field  strength.     If  all 
tests  prove  satisfactory,  backfill  the  roadway  slot  with  epoxy,  plas- 
tic,  asphalt,   cement,   or  other  proven  substance,    flush  to  the  surface. 

Traffic  Signal  Heads  -  Traffic  signals  are  available  in  8'^  or  12", 
what  is  commonly  referred  to  as,   heads.     The  housing  is  usually  of  die 
cast  aluminum,   however,   a  nev;  plastic  construction  has  been  used  in 
some  3"  signal  head  designs.     Signal  body  sections  are  rectangular  in 
design.     The  size  used  will  depend  on  intersection  location,  vehicle 
approach  speeds,    and  sight  distances. 

Individual  sections  may  be  nested  together  to  form  various  combina- 
tions of  indications  or  in  two  or  more  indications    (1  way  3  section, 
1  way  4  section,    2,    3,   or  4  way,   etc,)     The  indication  shown  to  any 
single  direction  of  traffic  or  the  combinations  assembled' together  for 
viewing  by  more  than  one  direction  will  depend  on  the  phys:^  al  design 
of  the  intersection  and  the  engineered  traffic  pattern.     Care  should 
be  exercised  to  insure  that  the  signal  size    (diameter) ,  combination 
of  sections,   and  placement  of  signals  is  in  accordance  with  standards 
set  forth  in  the  Uniform  Manual  on  Traffic  Control  Devices.     An  im-- 
proper  indication  or  configuration  or  a  poorly  located  signal  can 
cause  motorist  confusion  and  adversely  affect  the   flow  of  traffic 
through  an  intersection. 

Signal  lamps  are  an  important  factor  in  providing  satisfactory  signal 
indications.     The  physical  size,    light  center,    lumen  output,  rated 
wattage  and  voltage  are  controlled  at  the  time  of  manufacture  of  the 
lamp. 

A  lamp  selection  chart  is  provided  in  Section  IV  of  this  Manual. 

Location  of  the  filament  opening  is  adjustcible  in  the  field.     This  is 
accomplished  by  screwing  the  bulb  firmly  into  the  socket  and  then  ro- 
tating the  socket  in  the  reflector  until  the  filament  opening  is  at 
the  top  position. 

Lamp  focus  (distance  of  filament  from  base  of  reflector)  is  fixed  in 
all  signals  manufactured  since  1959.  Older  signals,  some  of  which  are 
still  in  use,  permitted  focusing  adjustment  by  noving  the  lamp  back  or 
forth  in  the  socket  holder.  When  signals  of  this  type  are  used,  it  is 
important  that  the  lamp  socket  be  properly  checked  and  positioned  each 
time  a  lamp  is  replaced. 

Signal  lens  positioning  also  has  an  effect  on  the  signal  indication 
and  must  be  checked  at  the  time  of  signal  installation.     The  design  of 
a  traffic  signal  lens  is  such  that,  when  properly  positioned  in  the 


siqnal  wit:»  the  lamp  ard  reflector,    it  provides  a  TT^axiir^urT.  light  out- 
put in  the  proper  distribution  pattern.     Failure  to  install  me  lens 
in  the  signal  with  the   "TOP"'   indicator  which  is  cast  in  the  rinr.  of 
the  lens,    at  the  top  of  the  signal  body,   will  provide  an  unsatis factor • 
indication . 

There  are  various  methods  of  mounting  signal  heads.     Two  or  more 
methods  are  often  used  at  a  single  intersection  in  order  to  provide 
the  motorist  with  the  best  possible  indication.     Ideally,   each  lane  of 
traffic  should  have  a  distinct  indication.     Individual  signals   for  eacn. 
lane  cannot  always  be  installed  due  to  restrictions  in  the  method  of 
mounting  or  the  intersection  layout.     There  should  always  be  two  indi- 
cations for  each  through  movement ,    and  a  separate  indication  for  each 
turning  lane.     The  different  methods  of  signal  mounting  are  described 
below. 

Span  wire  installations  are  accomplished  by  supporting  a  messenger 
cable  or  network  between  two  or  more  poles  in  a  way  so  as  to  provide  a 
means  of  attachment  of  the  signal  at  the  desired  location  over  the 
roadway . 

The  span  wire  should  be  3/8''  high  tensile  messenger  cable.     This  and 
the  necessary  messenger  cable  hardware  is  available   from  any  of  several 
manufacturers  of  pole  line  hardware  and  fittings.     The  type  of  hard- 
ware will  be  a  matter  of  individual  choice.     Messenger  dead  ends,  cable 
clamps,   or  spiral  wrappings  are  equally  satisfactory. 

Referral  to  a  pole  line  hardware  catalog  should  provide  the  information 
required  to  guide  you  in  your  selection. 

Either  of  two  means  of  assembling  and  hanging  the  messenger  may  be 
used.     This  choice  will  depend  on  the  intersection  location,   volumes  of 
traffic  and  general  work  area  available. 

The  actual  measurements  of  each  span  can  be  made  at  the  intersection. 
If  existing  poles  are  to  be  used,   their  locations  must  be  taken  into 
account,    as  to  final  placement  of  heads. 

Signal  locations  can  be  spotted  on  the  pavement  and  the  messenger  net- 
work designed,    laid  out,    and  fitted  to  insure  that,   when  hung,  the 
signals  will  in  fact  be  where  desired. 

The  messenger  network  can  sometimes  be  laid  out  and  assembled  in  a 
field  or  open  space  adjacent  to  the  intersection. 

If  work  conditions  will  not  permit  the  use  of  this  method,    the  messen- 
ger,   if  a  single  span,   can  be  assembled  at  roadside.     This  practice 
can  also  be  employed  with  multi-legged  spans.     Each  leg  is  assembled 
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at  roadside,  the  main  span  installed  and  addiuional  legs  or  ^^.e  cacks 
installed  after  the  main  span  is  in  place. 


If  conditions  will  not  permit  layout  at  the  site,   measurements  can  oe 
taken  at  the  site,   or  scaled  from  an  accurately  drawn  intersection 
plan.     The  span  assembly  can  then  be  made  up  in  sections  and  installed 
in  a  similar  manner. 

In  each  instance,  no  messenger  end  should  be  permanently  tied-ofi  uii- 
til  all  signals  and  cable  are  in  place.  Messenger  legs  should  be  cut 
approximately  3  ft.  longer  than  plans  indicate  to  allow  for  final  ad- 
justment and  positioning. 

The  minimum  height  of  the  messenger  above  the  roadway  must  be  measured 
at  the  crown  or  highest  point  of  the  roadway  surface.     An  allowance  of 
5%  should  be  made   for  messenger  sag  with  the  messenger  drawn  up  taut. 
The  overall  length  of  each  signal,   including  hardware,    and  its  posi- 
tion on  the  messenger  must  also  be   figured  in  these  calculations  in 
order  to  insure  the  required  clearance   from  the  roadway  to  the  bottom 
of  the  signal. 

After  the  messenger  is  in  place,   signals  should  be  hung  from  the  center 
of  the  span  back  towards  the  poles.     The  signal  or  signals  nearest  the 
center  are  hung  first. 

The  bottoms  of  all  signals  should  be  at  the  same  height  above  the  road- 
way.    This  is  accomplished  by  the  use  of  pipe  extenders  on  some  of  the 
signals  between  the  wire  entrance  fitting  and  the  signal  body.  The 
signal  at  the  center  of  the  span  or  the   first  one  on  eigher  side  of 
center  will  not  require  an  extender  provided  the  messenger  is  hung  at 
the  proper  height.     From  this  point  back  towards  the  poles  on  each 
side  of  center,  however,  each  signal  in  line  will  take  a  longer  ex- 
tender than  the  previous  one. 

The  length  of  these  extenders  can  readily  be  found.     Install  the  center 
signal  on  the  span  if  one  is  required  at  this  location.     If  not,  hang 
the  first  signal  each  side  of  center.     Draw  the  messenger  up  until 
these  are  at  the  desired  height  above  the  roadway.     At  the  point  of  at- 
tachment of  each  of  the  other  signals  on  this  span,   measure  the  dis- 
tance from  roadway  tc  messenger.     Allowing  for  the  height  of  the  signal 
and  hardware,   subtract  this  measurement  from  the  messenger  height  at 
this  point,   and  the  difference  is  the  length  of  the  extender  required 
at  this  signal  location. 

When  all  signals  have  been  installed,   re  check  all  hangers  and  signal 
attachments  to  make  certain  that  locknuts  and/or  other  pins  are  in 
place . 
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Sxgnal  control  cable  may  be  hung  on  the  messenger  by  the  use  of  spiral 
wrappings,   cable  rings,   or  weather-proof  tape.     Leave  a  drip  loop  in 
each  cable  to  insure  against  water  traveling  along  the  cable  jacket 
and  into  the  wire  entrance   fitting  on  the  signal  or  at  the  pole.  A 
proper  drip  loop  is  one  which  accomplishes  its  intended  purpose,  but 
which  is  not  so  long  that  it  chafes  on  the  top  of  the  signal. 

If  rings  are  used  to  support  the  signal  cable,    the  cable  should  be  se- 
cured to  the  messenger  at  the  pole  end  and  the  signal  end  of  the  mes- 
sen'ger  with  a  wrapping  of  tarred  lineman's  twine  or  special  clamp  to 
insure  that  the  signal  cable  will  not  shift. 

It  is  a  fairly  common  practice,   in  many  areas,   to  lay  up  two  complete 
turns  of  signal  cable  at  the  point  where  the  drip  loop  is  formed. 
This  permits  relocation  of  the  signal  along  the  messenger  at  a  future 
date,    should  it  be  desirable  due  to  road  widening  or  change  in  traffic 
patterns  at  the  intersection. 

If  the  messenger  is  supported  on  wooden  poles,   either  existing  or 
newly  installed,  back  guys  should  be  installed  at  the  point  of  attach- 
ment to  the  pole  of  the  signal  messenger  and  against  the  angle  of 
strain.     These  should  be  in  place  before  the  signals  are  hung.  Final 
tie-off  of  the  guy  wire  should  not  be  done  until  the  entire  installa- 
tion has  been  completed  and  all  height  adjustments  made. 

Span  wire  signals  are  almost  always  mounted  in  a  vertical  manner.  For 
special  applications,   however,   where  there  miglit  be  height  restrictions, 
special  mounting  hardware  is  available  for  horizontal  mountings. 

There  is  a  growing  practice  of  securing  the  bottom  of  all  span  wire 
mounted  signals  with  a  small  diameter  messenger  cable   (usually  3/16"  or 
1/4")    to  prevent  objectionable  swinging  of  the  heads  in  high  wind. 
This  messenger  is  strung  after  all  signals  have  been  hung  and  final 
height  adjustments  made. 

Mast  Arm  Installations  are,   as  the  name  indicates,   signals  suspended 
from  a  rigid  mast  arm.     The  mast  arm  itself,   as  explained  in  the  Pole 
and  Mast  Arm  portion  of  this  manual,   may  be  either  steel  or  aluminum 
and  may  be  installed  on  either  a  steel,   aluminum,   or  wooden  pole. 

There  are  several  means  available  for  attaching  signals  to  the  mast 
arm.     These  vary  with  the  type  of  arm  used,   the  location  of  the  signal 
on  the  arm,   the  signal  configuration,   desired  height,   and  if  at  the 
end  of  the  arm,   whether  the  signal  will  be  rigidly  mounted  or  free 
swinging. 

End  of  arm  hangers  which  support  the  signal  at- the  end  of  the  mast  arm 
vary  in  design,  dependent  upon  the  arm  design.     in  some  instances,  the 
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end  of  the  arm  is  l..  ;.ed  down  form  an  inregral  wire  er;:ra-ce,  i: 
so,  tne  signal  is  suspended  froiri  a  hanger  already  attached  under  :.he 
arir.  • 

In  other  cases,    the  nanger  slips  over  the  end  of  the  arm  and  is  locked 
in  place  with  set  screws.     This  type  hanger  includes  a  wire  entrance 
fitting . 

A  third  type  known  as  an  elevator  plumbizer,   slips  over  the  end  of 
the  mast  arm  and  provides  a  rigid  mounting  for  the  signal-     This  de- 
vice is  used  when  additional  roadway  clearance  is  required-     One  or 
more  signal  sections  are  mounted  above  the  mast  arm,    the  plumbizer  be- 
ing fitted  between  signal  sections - 

There  are  bracket  assemblies  available  from  all  manufacturers  for 
mounting  multiple  head  assemblies    (2,    3,   4  way)    on  mast  arms.  VsP-.en 
used,   the  signal  assembly  is  first  completed  and  then  hung  from  the 
arm. 

Signal  mountings  along  the  length  of  the  arm  may  be  rigid  or  free 
swinging.     Exceptions  would  be  those  mounted  between  or  against  longi^ 
tudinal  members  of  truss  type  arms  or  on  trombone  arms-      In  -nost  cases, 
pipe  fittings  for  inboard  mounting  on  truss  type  arms  must  be  made  up 
at  the  installation  site-     Only  if  exact  signal  heights   and  measure^ 
ments  are  known  can  this  hardware  be  made  up  in  advance-     Hardware  for 
trombone  arm  installations  is  available  from  most  signal  manufacturers. 

Bracket  mounted  signals  are  those  which  are  mounted  on  the  side  of 
poles  or  pedestals  of  all  types.     Bracket  assemblies  are  available 
from  most  manuf actvirer s  for  two,    three  and  four  way  assemblies  on  wood, 
metal,   or  concrete  poles  and  pedestals. 

An  increasingly  common  practice  is  to  secure  these  assemblies  to  the 
pole  with  stainless  steel*  banding.     This  simplifies  the  installation 
and  affords  an  installation  which  is  neat  in  appearance-     If  this 
method  of  installation  is  to  be  used,   mounting  plates  designed  for  this 
purpose  will  be  required. 

Extreme  care  should  be  exercised  in  the  placement  of  bracket  mounted 
signals.     The  motorist  and  pedestrian  must  have  an  unrestricted  view  of 
the  indication  or  indications  which  are  intended  to  control  their  move- 
ment.    In  addition,    the  signals  must  be  located  so  as  to  insure  against 
physical  damage  from  passing  vehicles. 

Mounting  hardware  may  be  either  1-1/2  pipe  or  cast  aluminum  brackets, 
both  types  being  readily  available. 
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i^odostal  rounted  sicinals  are  supported  on  cop  of  the  ■•'iestui 
means  of  a  slip  fitter  device.     This  may  be  casr  aln~xr.-^r.  :yallea;lo 
iron,   or  bronze,   drilled  and  capped  for  standard  Hardware.  soire 
manufacturers  offer  an  integral  slip  fitter  which  provides  a  temna] 
conipartroent . 

When  ordering  signals  for  this  rr^ethod  of  installation,    ir  is  i  irpor  t  a:, ; 
to  include  the  slip  fitter  and  identify  the  type  in  any  equipirent  de- 
scription.    The  signal  manufacturer  may  not  supply  one  if  you  fail  to 
do  so. 


Care  should  be  taken  to  insure  good  signal  visibility,   adequate  clear- 
ances for  passing  vehicles,   and  over  sidewalk  clearances  for  pedes- 
trians . 


Standard  1-1/2"  pipe  hardware  is  normally  used.  Cast  aluminum  l.ard- 
ware  fittings  are  available  if  desired. 

Pedestrian  Signals  -  Pedestrian  signals  may  be  classified  generally, 
as  either  incandescent  or  neon.     Within  these  two  broad  classified- ' 
tions,   there  are  several  variations  with  regard  to  physical  size, 
body  construction  and  light  source  details. 


One   incandescent  pedestrian  signal,   now  considerea  obsolete,   could  bo 
affected  by  removing  the  vehicle  signal  lens  from  either  an   W   or  12" 
signal  section  and  substituting  a  round  WALK,   or  DON'T  WALK  lens  m 
its  place. 


Incandescent  peaestrian  signals  still  popular  in  some  areas  are  a  fur- 
ther modification  of  standard  8"  or  12"  vehicle  signal  bodies.  These 
offer  a  square  9"  or  12"  pedestrian  indication  and  are  offered  as 
complete  units  by  signal  manufacturers. 

Both  of  the  above  types  require  two  standard  traffic  signal  bodies  to 
provide  a  complete  pedestrian   (Walk-Don 't  Walk)    indication  and  use 
standard  traffic  signal  lamps,   color  of  the  particular  indication  be- 
ing a  function  of  the  lens. 


Pedestrian  signals  of  a  later  design  and  more  widely  accepted  are 
those  which  incorporate  both  indications    (Walk-Don 't  Walk)    in  a  single 
body.     These  may  be  either  incandescent  or  neon  lighted  in  several 
size  combinations  up  to  14"  x  24". 

Legend  control   (Walk-Don 't  Walk)    and  color  of  this  type  of  signal  is 
accomplished  by  alternately  lighting  various  combinations  of  incan- 
descent lamps  or  neon  grids.     WALK  indications  require  the  lighting  of 
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a  sxn'jle   incandescent   lairp  cr  neon  grid  of  :i/*o  approprxate  color 
ti-.G   lower  section  of  the  signal-     A  DON*T  WALK   indication  req..iros 
the  lig'itmg  of  lairps  or  grids  of  appropriare   colors  in  bot'-^.  top  a:-. 
>)Ottorr(  sections . 

Electrical  interconnection  of  WALK  and  DON'T  K.aLK  indications  preve:.: 
false  indications . 

There  are  variations  of  rhis  pedestrian  signal  which  errploy  forn-ed 
neon  letters  and  neon  grid  with  lettered  lenses. 

Lane  Control  Signals  -  Lane  control  signals  are  used  for  directinq  t:. 
flow  of  traffic  into  specific  lancj  at  tirr.es  when  there  is  ar-  excep- 
tionally heavy  flow  in  one  direction  on  a  two-way  street  while   t^.e  op 
posing  flow  is  relatively  light.     As  an  example,    a  three-lane  roadway 
might  be  used  to  provide   two  lanes  in  one  direction  and  a  sinqle  lane 
in  the  opposite  direction  at  certain  periods  of  the  day.     The  signals 
used  for  this  application  may  be  adaptations  of  the  various  ^ypGs  of 
vehicle  or  pedestrian  signals  described  above  or  they  ir.ay  be  a  single 
body  rr.atrix  signal  designed  especially  for   this   use.     This  sigj^ial  pro 
vides  either  a  green  arrow  indicating  *'lcine  open"  or  a  red  "X"  indi- 
cating "lane  closed". 

Lane  signals  must  be  installed  over  the  individual  lanes  wnich  t',e\' 
con^  ol  and  in  strict  accordance  with  the  Manual  on  Uniforir.  Traf :  ic 
Control  Devices • 

In  addition,    any  lane  control  system  should  incorporate  advisory  sian 
ing  well  in  advance  of  the  beginning  of  the  systerr.  to  condition  the 
vehicle  operator  for  the  situation  ahead, 

_Signal  Hardware  and  Accessories  -  All  manufacturers  provide  standard 
1  i/2"  pipe  hardware  and  fittings  for  signal  assembly.     Some  suppl\ 
similar  fittings  in  aluminum.     In  addition,    there  are  several  vari- 
ations of  signal  brackets  and  fittings  available  in  cast  aliaininum. 
Many  of  these,   especially  pedestal  or  bracket  mountings,   offer  inLc- 
grally  cast  terminal  compartments  for  ease  and  neatness  in  wiring 
signals , 

There  are  many  special  hardware  and  accessory  items  available  from 
signal  manufacturers.     Some  of  which  offer  easier  installation  or 
servicing  procedures.     The  more  widely  used  of  these  items  are  listed 
herein  and  are  shown  in  detail  in  other  parts  of  this  Manual. 

(a)     Back  plates  are  available  for  use  withall  8*'  or  12"  signals 
They  add  to  the  visibility  of  the  signal  by  increasing  its  target 
value  when  viewed  against  a  background  of  bright  sunlight  or  skyline, 


■  xr.^ensitv  street  lighting  or  in  areas  of 

ver  r:is  i  i^i  siqns  . 
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(b)  Balance  adjuster  linkage  is  used  wit-   free  hanging  span 
wire  or  mast  arir.  mounted  two,   three,   or  four-way  signals  when  the 
weight  distribution  is  uneven  due  to  various  coirbinations  of  signal 
sizes  or  sections. 

(c)  Disconnect  hangers  incorporate  a  means  of  quicklv  removinc: 
span  wire  or  mast  arm  mounted  signals,   two  cable  entrances  and  a  ter-- 
minal  compartment.     They  arc  standard  equipment  in  some  areas  which 
experience  frequent  hurricanes • 

(d)  Elevator  piunJDizers  are  used  on  the  ends  of  mast  arms  to 
provide  greater  road  way  clearance  under  signals  than  can  be  accom- 
plished by  normal  means.     The  unit  slips  over  the  end  of  the  mast  arm 
and  signal  sections  are  attached  both  above  and  below  the  fitting. 

(e)  Hardware  fittings,   crosses,  elbows,    tees  for  1  1/2"  pipe 
hardware,   are  available  in  various  combinations  of  one  or  more  slip^ 
fit   (no  thread)   ends.     Th^se  simplify  hardware  make-up  and  installa-- 
tion.     Others  are  available  with  serrated  ends  to  provide  a  positive 
locking  surface  for  signal  positioning. 

(f)  Louvers  of  several  configurations  are  available  in  varying 
degrees  of  cut-off.     These  slip  inside  a  tunnel  visor  and  when  prop-^ 
erly  positioned  limit  the  lateral  viewing  angle  of  a  signal  indica- 
tion.    They  are  especially  useful  when  it  is  necessary  to  restrict  the 
view  of  a  turning  lane  indication. 

(g)  Pole  clamps  of  either  ornamental  or  plain  design  are  avail- 
able with  single  hubs  or  with  various  combinations  of  dual  hubs  and 
for  several  pole  diameters. 

(h)  Pole  flanges  or  saddles  are  also  available  for  flat  or 
curved  surfaces,  wood  or  metal  poles,   and  can  be  bolted,   clamped,  or 
strapped  to  the  pole. 

(i)  Signal  visors  of  several  configurations  and  lengths  are 
also  available  for  special  applications. 

Traffic  Signal  Controllers^  All  traffic  signal  controllers  and  con- 
troller accessories  from  the  simplest  2-phase,   pre-timed  intersection 
controller  to  the  most  complex  8-phase   (quad  left  turn)  controller 
should  be  thoroughly  inspected  and  electrically  tested  in  the  shop 
before  it  is  placed  in  operation  at  the  intersection.     For  electro- 
me^chanical  controllers,   the  visual  inspection  should  include  a  check 
of  all  major   '^oroponents  for  any  obvious  signs  of  possible  mechanical 
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.narje  or  malfunction.     Dial  '^nits  and  cair,  shafts  should  be  ro:.a-ea 
r. an. .ally  before  electric  power  is  applied  and  with  the  dial  c:6ar 

-riir.  disenqaged  in  accordance  with  the  manufacturer's   ir.str  ^cr  i  or.s . 
A  sirnilo.r  visual  examination  should  be  made  of  accessories  sucn  as 
V  irr^  swi^tches,    special  purpose  tinkers,  etc. 

Plcccronic  control  equipment  should  undergo  siirilar  visual  inspec- 
tions to  detect  any  signs  of  physical  damage.     Examination  of  solid 
stare  equipirent  will  be  limited  to  a  check  of  printed  circuit  boards, 
connectors,   and  various  plug-in  modules  for  visual  evidence  of  darrage. 

Electrical  inspection  and  run-in  of  the  equipment  should  begin  onlv 
after  visual  checks  have  been  completed. 

The  controller  and  any  accessory  items  of  a  control  nature,   such  as 
minor  movement  timers,   overlap  timers,  pedestrian  interval  tircers 
should  be  placed  in  the  controller  cabinet  and  connected. 

With  power  applied  all  controller  functions  should  be  tested  to  ascer- 
tain that  the  controller  operation  is  in  accordance  with  specifica- 
tions and  the  intersection  requirements.     Instruction  manuals,  con- 
troller warning  diagrams  and  intersection  diagrams  should  be  on  hand 
for  ready  reference.     Electrical  loads  should  be  applied  on  all  signal 
circuits  to  simulate  anticipated  field  conditions  as  closely  as 
possible . 

In  the  case  of  actuated  equipment,   detectors  or  detector  amplifiers 
should  not  be  connected  at  this  time,  but  should  be  tested  separately. 
Detector  applications  can  be  simulated  by  the  use  of  an  automatically 
timed  switching  device.     Placing  the  various  controller  phases  in  a 
"Recall"  condition  will  not  accurately  reproduce  field  conditions  in 
all  types  of  actuated  equipment.     If  the  controller  is  to  be  operated 
as  an  interconnected  unit  within  a  system,   the  controller  should  be 
tested  for  satisfactory  performance  of  all  system  functions. 

In  the  case  of  actuated  equipment  to  be  used  in  a  system,  the  coordi- 
nation equipment  should  b^  tested  with  the  controller  at  this  time  to 
insure  satisfactory  field  performance. 

Several  manufacturers  offer  items  of  test  equipment  which  can  be  ex- 
tremely helpful  in  performing  these  tests. 

After  all  electrical  operational  tests  have  been  completed,  timinq 
accuracy  tests  should  be  performed.     The  settings  of  the  timed  inter- 
vals of  each  phase  of  the  controller  should  be  checked.     With  pre- 
timed  electro-mechanical  equipment,   this  requires  a  visual  check  of 
the  various  dial  keys  for  proper  placement  and  another  to  insure  that 
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the  desired  cycle  gear  is  in  place  in  eacn  dial  ur.it  and  f-.at  t-.ere 
is  no  binding  ir.  the  gear  train. 

Actuated  eguiprrtent  requires  wore  extensive  tirr.ing  accuracy  tests - 
Each  timed  interval  must  be  checked  through  several  settings  witt.  a 
stop  watch.     The  results  of  these  checks  should  be  written  down  so 
that  comparisons  can  be  made  both  for  total  timing  accuracy  and  ac- 
curacy at  various  settings. 

Solid  state  equipment  is  generally  accepted  as  being  the  most  accu- 
rate of  all  electronic  timing  devices.     This  acceptance  should  rot 
preclude  testing  for  timing  accuracy,   however,   since  these  tests  ma- 
provide  an  early  disclosure  of  possible  serious   field  troubles  at  a 
later  date. 


After  all  electrical  spot  testing  and  timing  checks  have  been  com- 
pleted,  the  equipment  should  be  placed  in  a  fully  operating  condition 
uninterrupted  for  at  least  48  hours  or  longer,   if  possible,  before 
installing  in  the  field.     Again,   dummy  loads  should  be  placed  on  all 
Signal  circuits  to  simulate   field  conditions.     During  this  period, 
the  equipirent  should  be  observed  as  frequently  as  possible  to  maki 
certain  that  it  is  operating  as  required. 

For  these  tests,   a  light  board  or  panel  should  be  used.     This  panel 
should  depict  as  closely  as  possible  the  intersection  layout  and 
traffic  movements    (controller  phases) .     Individual  boards  of  this 
type  may  be  purchased  from  the  equipment  manufacturers  or  thev  may  bo 
made  up  in  the  shop. 

When  all  shop  tests  have  been  completed,   the  controller  and  accessory 
equipment  should  be  placed  in  the  previously  installed  cabinet  or 
cabinets  at  the  intersection.     After  all  field  wiring  has  been  thor- 
oughly checked,   the  control  equipment  should  be  plugged  into  the 
cabinet  wiring  and  power  applied.     Final  field  tests  must  then  be  run 
by  checking  all  controller  functions. 

At  the  more  complex  actuated  intersections,    these  checks  may  require 
that  several  personnel  be  on  hand  in  order  that  all  functions  and 
signal  indications  may  be  observed  simultaneously. 

Good  practice  requires  that  for  several  days  after  the  installation 
has  been  completed,  spot  checks  be  made  at  various  times  of  the  day 
to  see  that  the  equipment  is  functioning  satisfactorily  in  accordance 
with  design  requirements  and  that  it  is  moving  traffic  safely  and  ef- 
ficiently.    It  may  be  found  during  this  period,   that  minor  timing  ad- 
justments are  possible  to  further  improve  the  equipment's  effectiveness 
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TYPICAL  LEGEND 


DESCRIPTION 


EXIST. 


PROP. 


Signoi  pole 

Pedestoi 

Most  ond  orm 

Traffic  signol 

Pedestrian  signol 

Redesfrion  detector  on  pole 

Vehicle  detector  (  pressure } 

vehicle  detector  ( loop ) 

Controiier 

Troffic  sign 

Signol  section 

Moteriol  item  number 

Signal  foce  number 

Pole  nun^ber 

Fire  h>xlront 

Pomr  pole 

Telephone  pole 

CombirKition  pole 

Light  stondord 

Woter  meter 

Guy  end  onchor 

Monhote  or  Puilbox 

Cotch  bo;^  or  inlet 

Rjvement  morkings 

Signel  cobie  on  sponwire 

Signol  coble  in  conduit 

Electric   coble  ,  overheod 

Electric  coble  ,  underground 

Electric  duct 

Telephone  coble  ,  overheod 

Telephone   coMe  ,  {underground 

Telephone  duct 

Gos  moin 

Water  moin 

Storm  sewer 

Sonitory  sewer 
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«*TEL»= 
~6"GM- 

 rdS^ 
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TYPICAL  LEGEND 


DESCRIPTION 

Centerline    ( physicol  ) 
Right -of-  woy 
Limited  access 
Edge  of  pavement 
Sidewalk 

Curb  and  gutter 
Curb 

Driveway  or  turnout 
Loop  terminal  cabinet 
Right  of  woy 
Controller  phose 
Cleoronce 
Green  indication 
Yellow  indicotion 
Red  indication 
Don't  Walk 
Wok 

Fksshing  signol 

Grewn  orrow   (  Left  Turn  ) 

Green  orrow    (  Right  Turn  ) 

Thru  orrow 

Turn  sign 

No  Left  Turn  sign 

No  Right  Turn  sign 

No  Turn  sign 

Low  Point  Clearance 

Signal  face  number  with  Progrommed  Optics 


ERIC 


Note 

Whan  on  exclusive  pedestrian  phase  Is  specified  it  will  follow 

phase  A  and  be  indicated  as  phase  B. 

If  this  occurs  the  minor  street  will  be  indicated  os  phase  C. 


TYPiCAL  PHASING  DETAIL 


NO  SCALE 


Notes 

1.  Tie-in  height  bosed  on  5%  sog. 

2.  Poles  to  be  raked  aecordmg  to  monufocturer's  recommendotions 


DEFINITION    OF  DIMENSIONS 

NO  SCALE 


ERIC 


CALCULATIONS  FOR  SPAN  WIRE  SUSPENSION 
AND   POLE  PLACEMENT 


ADD  FOR 
JOINT  use 


Ul 


SAG  -  5%  of  TOTAL  SPAN  LENGTH 


X 

o 

Ui 
X 


POLE  CLASS  S^AW  BUWIAL  DEPTH  MAX  DEAD  WT 

12  80*  or  LESS  6-0"    to  6'-€"   

I  80'  -   120'  7'-0"   to     7'-6"       420  »« 

ja  tao'-ieo'lwiR.  s'-o"  to  e'-6"  600 


CALCULATiOlt  DATA 


TO  DETERMINE  TIE-IN  HEIGHT  AWVE  STREET:  ADO  22-0 


5%  of  TOTAL.  Sf>AN  LENGTH 


TYPE  OF 
SIGNAL 

(12"  LENSES) 


LOW 
POINT 
CLEARANCE 


LENGTH 

Of- 
SIGNAL 


DISCONNECT 
HANGER 


EXTENSION 
ARM 

ot  L.PC 


TIE  -  IN 
HEIGHT 
ABOVE  STREET 


3  SECTION 


16'- 6" 


3'-6" 


I'-O" 


I'-O" 


22  -0  +5%  of  TOTAL  SPAN 


3  SECTION 
WITH  TURN 
RESTRICTION 
SIGN 


16-0 


4'-0" 


I'-O" 


I'-O" 


22'-0"  +  5%  of   TOTAL  SPAN 


4  SECTION 


IS'-6" 


4'-6" 


I'-O" 


r-0" 


22'-0"  +  5%of  TOTAL  SPAN 


LEGEND 

A=  BURIAL  DEPTH 
B«  A  MINUS  1.5' 
C  «  SAG  PLUS  1.0' 

D-  VARIES  1.0'  to  2.0' 

E«  TIE-IN  +  A+  D  (EVEN  LENGTH  USING  D) 

F«  VARIES  2.0*  to  5.0'  TO  BE  DETERMINED  BY  UTILITY 

COMPANY     CLEARANCE  REQUIRED. 
G-  LO'-  IN  EXTREME  CASES  EXTENSION  CAN  BE  REDUCED  TO  6  " 

3977 


I 


i 


Span  wire  hanger 


3/8"  Messenger  cable 
(Siemens -Martin  Grade) 


Galvanized  clevis  pin 
with  cotter  key.   


Ooutie  locknut  or  a 
positive  locking  device 


rTape  cable  l2''o.c.-8  wraps 
i1  weather-proof  tope. 


I  1/2"  Galvanized  steel  pipe, 
pointed  yellow  and  vorible 
in  length. 


Messenger  cable 


(Sitmens-Martin  Grade) 


Disconnect  hanger 
( 18  Circuits) 


Double  locknut  or  a 
positive  locking  device 


Hollow  cast  bracket  with  stainless 
steel  studs,  washers  and  nuts. 


Note. 

I.  Assemble  according  to 
nuinufacturers  recommend 
ations. 


ERIC- 


TYPICAL  MESSENGER  CABLE 
SIGNAL  MOUNTING 

 NO  SCALE  

3S78 


4  WAY  3  SECTION  SIGNAL 
WITH  I  EXTRA  SECTION  I  WAY 


Turn  restriction  signs 


4  WAY  3  SECTION  SIGNAL 
WITH  1 2^  RED  SECTION 


Turn  restriction  signs 


A 


NO  LEFT 


ERIC. 


TYPICAL  RESTRICTION  SIGN  ASSEMBLY 

NO  SCALE 

gs79 —  


Front  of  cabinet-*. 


I 


2'-0" 


CablMt  style 


END  VIEW 


2    interconnect  conduit 
2"  signal  coble  conduit 
I "  service  conduit 


Ground  rod 


Front  of  cabinet 


FRONT  VIEW 


Bolts  as  required  by  nrtonufacturer 


Curb  and  Gutter  Sections 
END  VIEW 


TYPICAL    CONTROLLER  MOUNTING  FOUNDATIONS 


NO  SCALE 


.0980 


Pole  clomp 


Drill  ood  ottoch  with  5/i6"x  2  1/2" 
drtv*  in  noils  or  5/16"  lead  logs  and 
■ .  ■     S/ie"  hot  dipr^d 
QOlvanized  baits 


Concrete  pole 


STEEL  POLE  MOUNTED 
TRAFFIC  SIGNAL 


CONCRETE  POLE  MOUNTED 
TRAFFIC  SIGNAL 


Notes 

1  -  Provide  8*  to  iO'  ciMrance  from  signol  to  surfoce. 

2  -  Romset  installation  not  acceptable  on  poles. 

3  -  Assemble  signal  occording  to  manufoctuer's  recommendations 


TYPICAL  TRAFFIC  SIGNAL  MOUNTING 


NO  SCALE 


3981 


Concrete  pole 


-Approx.  -^^  strand  stabilizing  wire  washer 
Breol(-a-way  hook 


-Clamp 


TYPICAL  SUSPENSION  DETAILS  FOR 
OPTICALLY  PROGRAMMED  TRAFFIC  SIGNAL 


NO  SCALE 


I 

I 


TYPICAL    CONTROLLER  MOUNTING  FOUNDATION- 

NO  SCALE 


ERiG 
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2'-0" 


« 

o 


Cut  diogoralt  to  prevent 
^harp  btndti  of  wire 


mm. 


k2 


J 


Ltod-in- 


Overlap  cut  so 

that  slot  at 
com«r  has  f  uH 
depth. 


B     Push  wire  in  with 
wood  stick  not 
screw  driver 


Slot  cut  by  saw 

?it9T  PLAN 


LOOP  IN  SUOT  PLAN 


Fill  slots  wifhl  

c^pholtic  JolnjJ~7 


■  ■  ■  ■ 


Section  A-A 


KLeod-in  wires 
of  loops 


ml 


• 


Section  B-B 


Fill  slots  with 
P"a8phaltlc  joint 
I  .i^oier 


CM 


4 


Section  A-A,B-B 


LOOP  IN  CONCRETE 


LOOP  IN  ASPHALT 


I.  Number  of  loops  according  to 
monuf octurer 's  recommendations. 


erIc 


TYPICAL  LOOP  DETECTOR  INSTALLATION 

NO  SCALE 


3984 


Wood  pole- 


Clomp- 


Ci 

e 


utility  compony  to  connect  service 


Switch  box  fasten  to  pole 


.s 
'o 

I 

00 


Note: 

Weotherheod  should  be  above 
Telephone  and  Telegraph  lines. 


TYPICAL  ELECTRICAL  SERVICE  INSTALLATION 

NO  SCALE 


ERIC 


BOX 


COVER 


i 


i 


~7r" 

2"  PVC 


€> 

'5 


1, 


TT 

12" 


24' 


'  2 


s 

O 


^ , 

.Tholes 

C--LJ 

-lc\j 
O 

PiQfvto  be  3/4* 
boiler  steel 

21" 


10 


f4 


10 -f 


CM 


4500  pei  concrete  vibrated 


SECTION  A-A 


TYPICAL   TRAFFIC  TYPE   PULL  BOX  DETAIL 

NO  SCALE 
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S0t  screw 


PEDESTAL  MOUNTED 
PEDESTRIAN  SIGNAL 


Ptdestal  adopter 

Pedestrian  signal  pedestal 

Footing  some  ae  pushbutton 
pedestal.) 

4i."  OD  pipe.  See  Note  #4 


Drill  and  attach  with  5/16  x  2  1/2" 
drive  in  noils  or  5/16"  leod  lo^s  and 
5/16"  hot  dipped  galvanized  boHs 


Double  lodcnut 


DON'T 


WALK 


Double  locknut- 
Drill  OS  needed 


CONCRETE  POLE  MOUNTED 
PEDESTRIAN  SIGNAL 


Notes  ^ 

1.  Provide  8'  clearance  from  signal  to  surface. 

2.  Ran)set  installation  not  acceptable  on  poles. 

3.  Assemble  signal  according  to  manufacturer's 
recommendations. 

4.  Untested  water  pipe,  one  coot  of  magnum 
primer  and  two  coots  of  aluminum  paint. 


TYPICAL  PEDESTRIAN  SIGNAL  MOUNTING 

NO  SCALE 

O  —  .  

ERIC^ 


9 


Cop 


Sign  and 
welded  brodtet 


Poshbottonl  / 
niumlnottdj— -A  ? 

-Drill  


See  note  #  3 


4^"  00  plp«7 
Sm  Not*  #  4 


Concrete 
bflckflllj^-': 


•  .1 


0)1 
I 


I 


Conduit 


TO  CROSS 
STREET 

PUSH 
BUTTON 

WAIT  FOR 

WALK 

SIONAL 


Sign  with 
Pedestrion 

Signal 


TO  CROSS 
STREET 

PUSH 
BUTTON 
WAIT  FOR 

GREEN 

LIGHT 

Sign  with  No 
Pedestrian 
Signal 


CONCRETE 
POLE 


PUSHBUTTON 
PEDESTAL 


Notes= 

1.  Fasten  pushbutton  and  sign  with  appropriate 
fastener,  driing,  etc.  as  necessary. 

2.  Ronraet  Installation  not  acceptable  on  poles 

3.  Extend  for  pedestrian  signal  jQS  required 

4.  Untested  wafer  pipe,  one  coat  of  nragnum 
primer  and  tviro  coots  of  o^ulnlnum  point. 


TYPICAL  PUSHBUTTON  INSTALLATION 

NO  SCALE 


ERIC 


3988 


Insulators  by  utility  company  or 
contractor 


<» 


Angle  iron  extension  y"x2" 
Jtot  dippwl  galvanized 


Drill  and  bolt  with  ^"xS-or  10" 

bolts,  -I"  washers,  and  hex 
nuts.  Hot  dipped  galvanized 


Angle  eye  bolt  with  two  ^" 
Hex  nuts  and  assembly  eye 
nut  with  fiat  washers,  for  span 
wire  attachment  Hot  dipped 
goivanlzed 


TYPICAL  POLE  EXTENSION 

NO  SCALE 


ERIC 


0989 


Notes 

1.  Fasten  pushbu^on  and  sign  wi1^  appropriate 
fastener,  drilinQ.  etc.  Qs  necessory. 

2.  Ramset  instolKition  not  aoc«ptabte  on  poles. 

3.  Extend  for  p«4^trion  signoi  as  required. 

4.  Untested  wat'r  pipe,  one  coot  of  magnum 
primer  ond  t^o  coots  of  ihimlnum  paint. 


j2 


cl 
a 

X) 

c 
o 


V 


Sign  and 
welded  bracket 

Pushbutton 

Illuminated 


Drill 


External 
conduit  as 
necessary 

4^"  OD  pipe" 
See  hioto 


Conduit  clomp 

Concrete! 

backfill  JX^ 


6  • 


S 

iO 
I 


o 


is: 


Conduit 


TO  CROSS 
STREET 

PUSH 
BUTTON 
WAIT  FOR 
WALK 
SIGNAL 


Sign  with 
Pedestrian 
Signol 


TO  CROSS 
STREET 
PUSH 

BUTTON 
WAIT  FOB 

GREEN 

LIGHT 


Sign  with  No 
Pedestrion 
Signal 


STEEL 
POLE 


PEDESTRIAN 
SIGNAL  PEDESTAL 


TYPICAL  PUSHBUTTON  INSTALLATION 

NO  SCALE 
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BOX 


COVER 


27 


See  note -3 


1  ' 
I  I 
I  I 


t  r 
I  I 
I  I 


-Sm  note 


1" 

'6i 


23V 


'.f.- :  •.>  ...w. 

See  note-2 

SECTION  C-C 


13 1" 


Concriftt  slab  not  attoch«J  to  box 
SECTION  A-A  SECTION  B-B 

Not^s= 

I  -  Two  9oivoniz«d  lift  eyes  per  cover  required. 

2-  Cover  fo  hove  6  9uoge  w«ide<i  wire  fiame. 

3-  Bross  "l"  b^lts  ond  nuts  in  diagonal  corners,  two  required 

4-  Cover  to  be  mdrktd  "TRAFFIC  SIGNAL". 

TYPICAL  JUNCTION  TYPE  PULL  BOX  DETAIL 

NO  SCALE 


Drill  ^"diQ 


Drill  and  install       drive  k) 
noils  or  -4-- 20  lead  onchors 
4-"- 20x1*  round  htod  screws 


Switch  box  OS  needed 


Drill  and  ins  toll  lead 
anchors,      x  H/2**  hex 
heod  bolt.  Hot  dipped 
galvanized  or  stainless  steel 


Controller  cabinet 


Drill  to  conduit  size 


TYPICAL  CONTROLLER  MOUNT  ON  CONCRETE  POLE 

NO  SCALE 


4  WAY  3  SECTION  SIGNAL 


Turn  rastriction  signs 


4  WAY  3  SECTION  SIGNAL  WITH 
EXTRA  SECTION  TO  OPPOSITE  DIRECTIONS 


Turn  restriction  signs 


2-5/l6''x  2"  round  head  bdt. 
Ij-S/ie"  Imx-heod  nut  and  washer. 

liiumlnofed  turn  restriction  signs 
ottached  to  signal  heod  with  special 
broclwt  bdftd  to  sign  frame. 


TYPICAL  RESTRICTION  SIGN  ASSEMBLY 


NO  SCALE 


16' 


r 


6" 


< 
X 


cr 

o 
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o 
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O 


30 


SIDE  i 


□CTjff 


3 


8- 

i 


r 


8- 


AOJUSTS 


8"fol3* 


/ 


2"R. 


SiOE  2 


"5^ 


^" Drill  a  c'snk  3  holes 
<»och  side 


S«e  BRACKET  DETAIL 


^"  Drill  a  c'snk  2  holes 
•och  end  connecting 
 strip 


i 


3_ 
4 


BRACKET  DETAIL 


TYPICAL  8ACKPLATE  FOR  TRAFFIC  SIGNAL 

NO  SCALE 


erJc 


13' 


14 


42" 


24" 


LJl 


cere  33 


8" 


20" 


16" 


CE3»_1C 


10^" 


5" 


'4 


See  BRACKET 
DETAIL 


•|"[>ri!l  a  c'snk 
*  2  holes  each  end 
connecting  strip 


4-^ 


23' 


T 


1" 

•  4 

A-^"  Drill  3  holes 

Pi  .  /I 

L   5"  

BRACKET  DETAif- 

TYPICAL  BACKPLATE  FOR 
1-12"  AND  2-8"  TRAFFIC  SIGNAL  HEADS 


NO  SCALE 
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■1 


«    2    "  ' 
\\      L  ^    J  /' 


SECTION  A-A 


Signal  standard 
Curved  to  fit  standard 


1 — ►B 


A 


A 


^"-13  NO  Hex.  head  bolt  a  nut 

Cadminum- plated  or  galvanized 

Washers  curved  to  fit  standard' 
See  Detail 


WASHER  DETAIL 


5  " 

ly-Drill  j|"  holes^Ri  ^, 

VPwi^Flot  washer 


ScaWe  guide! 
I     1  See  Note 

rl-  ~i  ■■ 


---V-'i"  pipe 
Flat  washer 


Drill  ^"  holes ^MljlvJ~l"xJL" 
Signal  standoTT^  Lt 
SECTION  B-B         LBolt  slot 
Note=  =_ 

Lower  bracket  -  Drill  2-"  Center  hole  in  standard  for  coble  guide. 
Upper  brocket  -  Omit  cabte  guide  and  center  hole  in  stondord. 

POLE  PLATE 
SIGNAL  ATTACHMENT  DETAILS 

NO  SCALE 


ERIC" 


ADAPTER  RING 


46  or  72 


Two  rows  of  3  set  screws 
^  -i6  NC  X       square  heed 
Cup  point,  Cadmium  -  plated 

Lock  Ring  or  Adopter  Ring  shall  be  used  in 
heads  without  integrally  cast  matching  serrations 
Rings  to  be  of  bross  or  bronze,  of  sufficient 
contact  area  to  cover  flange  onsignoi  housing. 


One  for  each  face,  except 
those  vifith  special  slip- fitter 
mounting. 


SPECIAL  90^  ELBOW 


^"  -20NC  x-"sq.  h( 
cup  point  set  screw 


Terminal  compartment 
TEE  a  ELBOW  FOR  CENTER  PIPE 


FITTINGS 

SIGNAL  ATTACHMENT  DETAILS 

NO  SCALE 


EKLC 


•j|g"x^"  Siot  through  sllp^fitt«r. 


3  Setscrew*:  ^'*-l6  NC 
square  h«Qd  cup  point 
codmium  plQt«d. 


2^'  PIpt  most  arm 


Lock  rinfl  To  be  mode 
watertight  with  compound. 


SIgnoi  housing 
Lock  nut 

TOP  MOUNT  SLIP-FITTER 


46  or  72 
Se  rrot Ions] 


46  or  72 
Serrot  iont 


LOCK  RING 


ADAPTER  RING 


Lock  Ring  or  Adopter  Ring  sholl  b%  used  in  hMds  without 
intogrolly  cost  motching  ssrrotions. 
Rings  to  be  of  bross  or  bronze,  of  sufficient  contact  oreo 
to  cover  flonge  on  signal  housing. 


-Clomping  plote  and  bolt  assembly 
-Lock  ring 


Safely  bolt  J"-I6  N  C  )t  4"  square  head  ' 
golvonlzed  or  cadmium- plated.  (See  note) 


Lock  wosherA^^^«0"o'  housing 
Pipe  mast  arm 


if"  7" 

16*16        through  slip-fitter 


\ 


3  Setscrews:  ^"-16  NC 
square  hdod  cup  point 
cadmium -plotsd. 


SIDE  MOUNT  SLIP -FITTER 
Note'  Sofety  bolt 

Aftor  tignai  hos  b««n  plumbad  and  s«cur«d,  drill  j|  "hol«  through  mast  arm 
In  line  with  slot  through  tllp-fltter.  Place  bolt  with  washer  undsr  head  through 
hoiss  and  sscurs  with  two  nuts  and  a  washsr. 


MAST  ARM  PLUMB IZERS 

SIGNAL  ATTACHMENT  DETAILS 

NO  SCALE 


VEHiCLE  D>-TE^^TpR 
INDUCTIVE  LOOP  TYPE 


ERIC 


3B39 


TYPICAL 
CLAUP 
OETAM. 


MAST  ARM  TIE  ROOS 
AS^  CROSS  A;:iu 

 A,  tp. 


POLE  CLAMPS 


^^"^  ^  ^^^^^  ^rs^M 

t  C«M«  MOM  tMl  M 


r 


•ft  %»wwt 

TTr  

 ic^  

f 


STANDARDS 

AUXILIARY  MAST  ARM 


4001 
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4002 


SlOe  MOUWTINv 


il 


T  ARM  MOUNTING 


I    MAK<fu»^»   tf^Cwm  ore  tf^mcm 
AJt«r^(t  'r>»Mnttfyi  «Hr«lM«« 


TYPICAL  MOUNTING 

VEHICLE  DETECTOR 

ULTRA-SONIC  TYPE 


4003 


erJc 


Al*f>^  IH  LINE  WITH 


USING  r  f^t^  7t«0L6. 
USING       ^O^.  I8,0C»  Li. 


cutosorco  on  tyf^%5  lo« 


LOO  ANCHOR 


USINO  HAftO  OHAWN  »A«  COP^W  STRAND  INSTEAD  OF  ROD 
IN  LOCATIONS  EXPOttO  TO  SALT  WATCH 


D«IVC  PILE  AS  NEARLY  IK 
LINE  WITH  PULL  OF 
OUY  AS  POSSIBLE 


12*  MJNtt4U*( 
OR  TOJH^^L 


PILE  ANCMOff  W  WATER  OR  QUlCg»AI« 


(SEE  NOTE  0 

SCIJT  Off  PILE 
IbELOW  SURfACC 


12 '  MWiMOU 
OIV  TO  NCPUSAL 


ILOOP  OF  OUY  STRAND 
jCXTENOINO  AdOSC  SURfACC 

[KCY  IF  REOUINED  BY  FIELD 
[CONDITIOMS 

ORtVE  PILE  AS  NEARLY 
PCRPCNOICULAR  TO  PULL  OF 
,OUY  AS  POSSIBLE. 


TrT7TTTTT77-r 


ANCHOR  ROD  IN  LINE 
WITH  PULL  OF  OUY 

CONCRETE  1 12  MIX 
ALLOW  4B  HOURS 
TO  BET 


PtLE  ANCHOR  IN  MUCK 


ROCK  ANCHOR 


NOTE 


DRABB4  BANC  COPPKR  BTRAMD  INBT^^b   OF  BUY  STRAMD 
BT^AIN  ON  HARD  DRAWN  BARK  Co^tR  BTRAND  UI^^ 
FOR  BUVB   BMALL    NOT   CXCttO  VA^uM  iHoin  0^ 
ANGLE  GUYING     STRAIN  DATA  RAa£  i  TABLr  2  iiMfwl 
MAXIMUM  TENSION   l«    CoSoi;C?&M:tSN5  I^N^TRUCT ION. 


ANCHOR  IN  LINE  WITH  PULL  OF  GOV 


NOTE' 

MANY  OTHER  TYPES  OF  PATENT 
ANCHORS  ARE   AVAt  L  ABLE  ,  THEIR 
HOLDING  POWER  DEPOOBM  UPON 
BETTING  DEPTH  AND  ARCA  OF 
PLATE. 

MAXIMUM  ALLOBABLr  STRAIN  ON  ANCHOR 
e'li  B'  4000  LBS. 
B'lilO*—  6SOO  LBS. 


SCRE  ^  A'^^tt?^ 


TYPICAL  INSTALLATION  OF  ANCHORS 


NO  SCALE 


'p^TTnO  WMCHr    IT,1    u">r.r'?Y'  -KOV.OfS  BOTH   ,         «.TU*T,ONI    WHtRt    THf   ANOU    r..  „ 


CASE  I 

(SEE  CHART  2) 

T     •  TENSION  IN  CONDUCTORS 


I'- 
t 

CASE  B 

(SEE  CKAflrr  2) 


CASE  < 

(SEE  CHART  I  J 


•  ANGLE  TURNED 

•  GUY  Te.NSION  SPLJTTINO    THE  ANGLE 


Of^^^l'^LpNE  SECTION 

OR^^P   ^^'^^'^'^  UN8ALANCC  C  AUSCD  iV 

H.L*  HEIGHT  OF    ATTACHMENT  ON  POLE  .   AND      NC  HOR 
LEAD.  RESPECTIVELY 


NOTES = 

1.  TENSIONS  SHOWN  ARE  HORIZONTAL-  AND  MUST  BE 
CONVERTED  FOR  ANCHOR  GUYS,  {SEE  CHART  I) 

2.  ANY  UNBALANCED  STRAIN  OF  LESS  TH//<  200  UW 
NEED  NOT   aC  OUYED. 

9.    SPAN  OUYS  MAY  BE  USED  If  UNBALANCE  \AS  AT 
"O"  IN  CASE  3)  IS  BETWEEN  200- lOOO  LBS. 

SPLIT  ANGLE.  HOLD  SIDE  STRAIN  V^lTH   AJ^MOR  GUY 
CONDUCTOR  TENSION  mjn  |O00  LBS  ,  fi  •  5a<» 
fROM  CHART  2,S«  .6T-60O  LES.  FROM  CHART  J. 
WITH  53  ATTACHMENT  HCIOHT  AND  lO'  LEAD  TENSION 

iM  oom  GUY  •  eoo  m  s.b  •  2100  lbs 
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SECTION  IV 


PREVENTATIVE  MAINTENANCE 

Proventativo  maint.enance  is  time  and  energy  spent  to  intercept  a  n.^^'ci 
so  as  not  to  suffer,    to  fail,   or  decline. 

Any  preventative  maintenance  program  is  only  as  good  as  YOU  make  it. 
The  interest  you  engender  in   formulating  a  good,    round  program  of 
preventative  maintenance  will  benefit  every  citizen  in  your  community 
The   following  is  an  attemptto  outline  some  of  the  basics  required  for 
such  a  program^ 

INVENTORY  ^  Inventory  of  all  equipment  that  you  are  responsible  for 
is  perhaps  the   first  important  undertaking  in  starting  your  prevent- 
ative maintenance  program.     if  this  is  already  accomplished,   or  such 
information  is  available   to  you,    you  are  v^ell  on  your  way. 

It  will  be  to  your  advantage  to  list  all  equipment  at  a  signalized 
intersection,   not  just  the  control  or  auxiliary  units  or  signal  heads 
but  specifically  every  piece  of  equipment  that  makes  up  the  coniplete 
signalization . 

Values  -  The  value  of  an  inventory  such  as  herein  described,  will 
prov..  to  be  an  asset  to  your  whole  organization.     Some  of  the  follow- 
ing are  but  a  few  of  the  assets: 

Perpetual  Permanent  Evidence  of  Repairs  and  Maintenance 

Permanent  Record 

Cost  Accounting 

Court  Proceedings 

Citizen  Inquiries 

Other 

^'■^^""^  ^  '^h^   ^^^^  that  you  design  for  use  in  your  inventory  should  be 
as  simple  and  to  the  point  as  possible.      (See  suggested  form  (Field 
Sheet)    for  commencing  such  a  program).     The  information   from  this 
form  can  be  used  to  record  data  on  appropriate  cards   for  your  preven- 
tative maintenance  program. 

The  following  items   for  control  equipment  are  suggested: 
Control  Equipment;   Parent  Auxiliary 
Manufacturer 
Type 

Model  and  serial 
Age  -  Purchase 
Age  -  Installation 
Other 
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Signal  Heads  -  8'\  12" 

Pedestrian  Signals 

Ni:iOn  Turn  Restriction 

Reversible  Lane  Signals 

Incandescent  Turn  Restriction 
Other 


Support  style 
Span  Wire 
Mast  arm 

Post-Pedsstal  Mount 
Bracket  Mount 

Overhead  Structure  Attachment 
Other 


Support  Poles;   Type  -  Class 
Wood 
Steel 
Aluminum 

Prestressed  Concrete 
Other 


Signal  Cable 

Manufacturer 

Type  -  I. M.S. A.  Specification 
Number  of  Conductors 
Size  of  Conductors 
Overhead  -  Footage 
Underground  -  Footage 

(a)  Direct  Burial 

(b)  Duct  -  Type  and  Size  of 
Other 


Service  ^  Electrical 

Location  -  Reference  Intersection 

Size  -  Amperage 

Conductors  -  Size 

Overhead 

Underground 

Bonded 

Ground  ^  Type  Driven  -  Water  Pipe  Power  Co 
Other 

Post  Asset  Valuation  -  Th<a  ^-r^^-ai   ^^^4_     ^       .    .  , 

not  only  to  yourself,  but  to  your  government  agency,   that  you  are 
concerned  wath  each  dollar  spent  and  the  progress  Ind  return  on  rtat 
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investment.     Prices  of  equipment  have  more  than  doubled,    and   in  soi.e 
cases  tripled,   over  the  ] ast  five  years,   and  only  with  proper  records 
and  inventory,   can  you  prove  that  the  coat  of  your  operation  is  wit-i- 
in  budgetary  allotment  and  operating  efficiently. 

Permanent  Records  -  All  records  should  be  under  your  personal  care 
or  that  of  a  very  competent  person.     All  entries  or  deletions   to  anv 
record   form  should  be  made   justifiably  and  initialed  for  future 
re  ference . 

Records  may  often  times  be  subpoenaed  for  court  cases.     in  the  event 
the  court  retains  these  records  for  an  indefinite  period,  copies 
should  always  be  made  so  that  your  permanent  files  are  complete. 

Frequently,    attorneys,    investigators,    and  other  citizens  will  request 
to  see  or  desire  copies  of  your  records.     Never  permit  these  records 
to  be  removed  from  your  custody  on  a  pretext  that  they  will  be  re- 
turned.    You  could  lose  a  very  valuable  record. 
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TRAFFIC    I    .ku  Field  sheet 

LOCATION                  .                                    CITY  rmiNTv 

DATE 

'  Concrtt« 

Wood 

Sl«tt 

1 

Type  Mounting 

Span  Wirt 

MmV  Arm 

Ptdtttol             j  Othtri 

I 

Typt  Cable 

Ho,  C«n4uctor« 

1 

Typt  Qnd 
No  Otttctors 

Loop 

Rod  or 

Sonic 

Puth  Buttons 

Othtrs 

Mtcationt 


6  inch 


12  inch 


Stctiont 


Woy 


Way 


4 

Woy 


5 
Way 


Arrow 


Ptdtstnan  Signoit 


No 


Turn  RMtriction  Sign 


Stgnol  Wottogt 
Confroilcr  (Monuf.) 


Wattage 


Auxiliary  Units 


Type 


Modtl 


Wattage 


R/W 


QC 


.Streef 


> 


indicatt  on   tK«tch  undsrground 
and /or  ovtrhtod  cable  for  signol, 
inttf con n«ct   and  service    loco tion 


Field   Chectod  By:. 


PROCEDURES 

T-irne  Determinant 

Field  Maintenance 

Snop  Maintenance 

Final  Inspection  -  Field,  Shop 

XiiTie__Determinant  ~  Time  determination  as  here  used,    shall  mean  the 
time  gap  between  actual  checks  and  repairs  during  your  preventative 
maintenance  program.     It  shall  be  your  determination   to  ascribe  the 
time  gaps   that  each  type  of  equipment  shall  be  checked  or-  overhauled 

It  is  fully  understood  that  these  check  periods  are  dependant  upon 
the  size  of  your  operation,  budget,   and  personnel  allotment   for  such 
a  program, 

Three-Six  Month  Check;     See  Manufacturer's  Bulletins 

Pre-timed  Equipment  '   ^ 

Electro-Mechanical  Equipment 

Contacts  -  Various 

Bearings 

Expand 

Other 

^ix-Twelve  Month  Check;      See  Manufacturer's  Bulletin.c, 
Electronic  Equipment 
Potentiometers  -  Timing 
Signal  Lamps 
Positioning  of  Heads 
Pedestrian  Signals 
Expand 
Other 

Twelve-Eiqhteen  Month  Check:      See  Manufacturer's  Bull^Mn.c: 

Total  Intersection  '  '  

Controllers 

Signal  Heads 

Cables 

Messengers 

Poles 

Clearance 

Services  -  Bonding,  Grounding 

All  Connections 

Expand 

Others 

Field  Maintenance  ^  Field  Maintenance   is  partially  self-explanatory 

m     he  .leld       a  periodic  maintenance  check  as  previously  descriU^d 
maiLa^Z  t>'r'"-i°"ty  °f  electro-mechanical  equipment  can  be' 

to  tl^r^hl  T  installation  without  having  to  be  returned 

to  the  Shop.  In  some  instances,   where  a  small  number  of  intersectior.s 
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are  being  maintained  in  a  relatively  small  area,    this  would  not  be 
true;  but  where  a  number  of  pieces  of  equipment  are  involved,  the 
time  saving  factor  must  be  considered. 

Every  technician,  electrician,  or  maintenance  repairman  doing  field 
maintenance  work  must  have  the  necessary  supplies  and  equipment  for 
an  efficient  job. 

Supplies  as  referred  to  in  the  above  paragraph,   meaning  repair  parts, 
oil,   relays,   lamps,    cable,   wire,   tape,   hardware,   etc.,   as  required 
for  the  particular  type  or  types  of  equipment  in  his  area. 

Equipment  -  as  referred  to  in  the  above  paragraph,   meaning  the  proper 
truck  or  trucks   (aerial),    ladders,   proper  lighting  for  night  main- 
tenance,  etc.      {Tools  as  required,    see  Section  m.   Proper  Tools.) 

SHOP  MAINTENANCE  -  Shop  maintenance  as  referred  to  in  Field  Mainten- 
ance,   IS  partially  self-explanatory,   meaning  the  equipment  that  can- 
not be  readily  maintained  or  repaired  in  the  field  and  must  be  re- 
turned to  the  shop. 

Equipment  returned  to  the  shop  on  a  periodic  basis  or  for  emergency 
repair,   should  be  tagged  as  to  location,   date,    and  time  of  removal 
from  intersection. 

Your  permanent  record,   as  referred  to  under  Section  i.  Inventory 
will  indicate  to  you  the   last  time  this  controller  was  in  for  rf^pair 
or  complete  shop  overhaul.      (See  Manufacturer's  list  of  check  points 
and  inspections  to  be  made) .     It  may  be  that  the  manufacturer  has 
suggested  certain  parts  or  items  be  replaced  after  so  many  hours  of 
operation.     This  should  be  done  in  all  cases  where  it  has  been  recom- 
mended . 

After  the  unit  has  been  completely  overhauled  and  inspected  per  the 
manufacturer's  suggested  listing,    the  unit  should  be  put  on  test,  in 
the  shop,    for  a  minimum  of  twelve  hours  before  returning  it  to  the 
intersection.     A  longer  period  of  time  for  testing  may  prove  to  be 
advantageous,   dependir-;,    jpon  the  type  of  equipment. 

FINAL  INSPECTION-FIELD.    SHOP  -  A  final  inspection  is   necessary  in 
every  case  following  repair  to  prove  to  yourself  that  the  unit  is 
once  again  operating  correctly,  displaying  the  correct  color  sequence 
and  timing  accurately.     m  many  instances,   a  final  inspection  will  be 
made  by  personnel  other  than  the  one  doing  the  actual  check  or  repair. 
This  IS  a  good  procedure  in  that  occasionally  some  minor  difficulty 
or  correction  will  be  determined  that  was  inadvertently  overlooked 
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PROPER  TOOLS — FIELD  MAINTENAKCV. 

1.  Side  Cutting  Pliers     6  1/4"       7  1/4' 

2.  Oblique  Cutting  Pliers,   Short  Nose  5" 

3.  Oblique  Cutting  Pliers,   Narrow  Nose     5  1/2" 

4.  Oblique  Cutting  Pliers  with   .052  skinning  hole  " 

5.  Long  Nose  side  Cutting  Pliers     5  1/2" 

6.  Long  Nose  Needle  1/16  Cutting  Pliers     6  1/2" 

7.  Curved  Nose  Pliers  6" 

8.  Duck  Bill  Plier       5  3/4** 

9.  Relay  Spring  Adjusting  Plier       5  3/4" 
^              10.  Special  Skinning  Plier     5  1/4" 

11.  T-Type  Wire  Stripper     #10  -  18  gage 

12.  Hack  Saw 

13.  Job  Saw 

14.  Channel  lock  Tongue  Plier      6  1/2*' 

15.  Adjustable  Wrench,   Plastic  Curved  Handles  4",  6", 

16.  Cushion  Grip  Nut  Driver:     Shank;   3  1/8"  -  3  1/2" 

Nut  Size;    3/16"  -  1/2" 

17.  Standard  6"  Wood  Rule 

18.  Scratch  Awl 

19.  Insulated  Shank  Screw  Driver;   3"  x  3/16,   4*'  x  1/4, 

6"  X  5/16,         X  3/8. 

20.  Fish  Tape     50'   x  1/Q'\   100'   x  1/8" 

21.  Ideal  Voltage  Tester  or  Volt  Ohm  Meter 

22.  Electrician  Scissors,   Knife,   and  hammer,   16  oz. 

23.  1/4"  Electric  Drill,   Bits  Steel  1/16",  1/4" 

24.  Mfg."s  Recommended  Special  Tools  for  Certain  types 
Er|c  =<J"iP-nt  ^         ^  ^Q^y 


PRC^PEI^   TO(2LS->-> FIELD  MAINTE NANCC ■^•-SAF£T\  CQLIP.MEKT 

1.  Rubber  Gloves 

2.  Leather  Glove  Protectors 

3.  Fiberglass  Head  Gear 

4.  Weatherproof  Lantern 

PROPER  TOOLS--ELECTRQNIC  SHOP  ^  Expediency  and  efficiencv  are   two  -ei  , 
necessary  items  in  any  preventative  maintenance  program/    Tools  are 
of  the  utmost  importance  in  such  a  program  and  the  cost  to  secure  i-o 
necessary  tools   for  such  a  job  should  be  of  last  importance       A  ge  -re- 
alization of  tools  used  in  traffic  signal  preventative  maintenance 
program^- for  Electronic  Shops,   Field  Maintenance  and  Cons truction-^aro 
listed  below.     See  photographs  and  additional  information  on  followir-/ 
pages . 

1.  Burnshire  Diamond  Spatula  from  .011  to  .019 

2.  Relay  Adjustment  Tool  Set 

3.  Stripper  and  Trimmer  VACO     12-24  Gage 

4.  Midget  Dikes  Normal  Open  Spring 

5.  Offset  Cutter  Normal  Open  Spring 

6.  Midget  Extra  Long  Nose  Normal  Open  Spring 

7.  Midget  Long  Nose  Normal  Open  Spring 

8.  Midget  Offset  Long  Nose  Normal  Open  Spring 

9.  Midget  Channel  Locks  5" 

10.  Four  Inch  Crescent  Wrench 

11.  Spin  Wrench     1/16*'  -  3/8" 

12.  Bristow  Spin  Wrench     1/32"   -  1/4" 

13.  Volt  Ohm  Meter,   20,000  Ohms  Per  volt 

14.  Spin  Wrench  1/4"  -  1/2" 

15.  Allen  Spin  Wrench  1/32"  -  l/4»» 

16.  De-.solder  Tool   (Electric),   Endemo  Model  300 

17.  Seizer  Heat  Sync  Clamp 
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IH.     Seven  lucn  Offset  Tweezer 

19.  Four  Inch  Offset  Rachet  Wrench 

20.  De-solder  Tool  with  Wire  Brush 

21.  Electric  Solder  Gun 
PROPER  TOOLS — CONSTRUCTION 


1. 

High  Leverage  Pliers       8  1/2"  -  9  1/4" 

2, 

Side  Cutting  Pliers         7  1/2"  -  8  1/2" 

3. 

High.  Leverage  Oblique  Cutting  pliers  fi" 

4. 

Cutting  Pliers,   Oblique  H.D.  6" 

5. 

Channellock  Tongue  and  Groove  Pliers       9  1/2"  - 

12" 

6. 

Wire  Master  Plier  9" 

7- 

Griplock  Clamping  Tool       10"  Curved 

8. 

Hacksaw    10"  -  12" 

9. 

Handsaw  Cross  Cut  8  Pt. 

10. 

Handsaw  Rip  8  Pt. 

11. 

Cushion  Grip  Screw  Driver     6"  x  5/16 

12. 

Heavy  Duty  Square  Shank        8"  x  3/8 

13. 

Super  Hard  Phillips  Screwdriver     6"  x  3/16,   8"  x 

3/h 

14. 

Insulated  Shank  Screwdriver     6"  x  5/16,   8"  x  3/8 

15. 

Power  Return  Tape  Rule     10'  -  12' 

16. 

Metallic  Woven  Tape       50 ' 

17. 

Heavy  Duty  Extension  Rule       6 ' 

18. 

Crestoloy  wrench  Single  End  8"  -  12"  -  18" 

20. 

Rigid  Conduit     1/2"  -  3/4",   1"  -  1  1/2" 

21.  Electrician  Hammer     Icj  oz. 

22.  Super  Steel  Lineman  hammer      36  oz. 

23.  Fish  Tape  Reels  and  Pullers     50'  x  1/B,   100'  x  1/4,   200' x  l/^ 

24.  Unispur  Electricians  Auger  Bits,   5/8",   3/4",   7/8",   1",   1  1/4" 

25.  Auger  Power  Bits  1/2",   5/8"  7/8:,   l'\   i  1/2",  2" 

26.  Pipe  Bit  Set  7/8"  -  2  1/2",  Cyclo-Core ' Bits  1/2",   1  1/2" 
Carbide  Tipped  Masonry  Bit  1/4",  1" 

27.  Bit  Extension  -  For  Brace  Shank 

28.  Electrician  Knife  3  3/4" 

29.  Coffing  Hoists     3/4  -  6  Tons. 

30.  Holesaw  Arbors  &  Adapters  1/4"  -  3" 

31.  Ratchet  Threading  Device     1/2"  -  2" 

32.  Straight  and  End  Pipe  Wrenches     8"  -  12"  -  18" 

33.  Universal  Pulling  Grips  for  Cable  Diameter  In     3/4"  -  1" 
1"  -  1  l/2«* 

34.  Chicago  Grips  for  Me©seng«3r,  Guy  Strand  &  Conductors  up  to 
1/2"  in  diaitteter 

35.  Chicago  Grips  for  FVC  Covered  Conductor  Max  Openinq  .46"  - 
.56"  -  .83"  -  1.04" 

36.  Heavy  Duty  Cable  Cutters 
PROPER  TOOLS — CONSTRUCTION — ELECTRIC 

1-  1/4"  All-Insulator  Drill 

2.  3-8"  Heavy  Duty  2-speed  Drill 

3.  1/2"  Heavy  Duty  2-speed  Drill 

4.  Heavy  Duty  Rotary  Hammer 

5.  Portable  Electric  Saw  8" 
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PROPER  TQQLS^-CONSTRUCTION—SAFETY 


1.  Rubber  Gloves 

2.  Leather  Glove  Protectors 

3.  Fiberglass  Head  Gear 

4.  Weatherproof  Lantern 
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SPARE  PARTS  -  The  transition  froir>  electro-rnechani.cal  and  electronic 
equipment  to  that  of  solid  state,   does  not  mean  the  elimination  of 
spare  parts.     The  up-dating  of  equipment  to  that  of  solid  state  will 
ultimately  reduce  the  spare  parts  required,  but  will  never  eliminate 
them.     The  spare  parts  that  you  may  be  required  to  stock  will  be  de- 
pendant upon  the  types  and  amount  of  equipment  under  your  jurisdic- 
tion •     It  is  surely  a  waste  of  funds  when  a  person  is  under  some 
false  apprehension  that  he  must  have  a  complete  spare  unit  for  every 
three  or  four  units  installed. 

Your  preventative  maintenance  program  will  reduce  to  a  minimum  the 
number  of  spare  parts  you  will  be  required  to  keep,   thus  reducing 
the  cost  of  your  operation. 

VALUED-NECESSITY  -  The  value  of  spare  parts  cannot  be  overly  stressed. 
A  correct  nuiriber  of  spare  parts  is  a  necessity  in  any  operation,  re- 
gardless of  the  number  of  units  you  may  have. 

To  attempt  to  purchase  spare  parts  after  the  need  arises,   could  reduce 
_    the  efficiency  of  your  operation  to  a  point  of  having  no  signaliza- 
tion  or  perhaps  only  a  flashing  operation.     Often  times,   a  manufac- 
turer will  indicate  that  spare  parts  are  available  for  immediate  de- 
livery and  that  you  should  not  have  any  concern  relative  to  parts  that 
you  ray  need  hurriedly.     In  that  it  is  your  prime  responsibility  to 
see  that  signal  equipment  operates  on  a  continuous  twenty-four  hour 
a  day  basis,  you  will  be  the  one  to  determine  the  number  and  types  of 
spare  parts  readily  available  to  you  in  your  shop.     Generally,   a  year 
or  two  of  experience  with  each  type  of  equipment,  will  reveal  the 
number  of  spare  parts  or  spare  units  required  for  your  operation. 

QUANTITY  -  In  an  attempt  to  determine  somewhat  of  a  national  average 
for  the  number  of  spare  units  required  for  number  of  units  installed, 
and  for  ratio  of  dollars  spent  on  spare  parts,   the  following  was  found. 

Pre-Timed  -  one  for  ten 
Electronic  -  one  for  ten 
Solid  State  -  one  for  fifteen 

Even  though  it  has  not  proven  to  be  accurate  in  all  cases,   the  follow- 
ing rule  of  thumb  can  generally  be  used.     A  ratio  of  $1  for  spare 
parts  for  every  $10  spent  on  control  equipment. 

Example ;     For  control  equipment  (controllers  and  auxiliary 
units)   that  are  at  least  three  years  old  and  cost  originally  $25,000 — 
using  the  rule  of  thumb  as  e3q>lained  in  previous  paragraph,   you  would 
be  justified  in  carrying  $2,500  inventory  of  spare  parts. 
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SFDrlLF  LIFE  -  Shelf  life   is  an  element  that  must  be  considered  x.:    ^.  e 
purchase  of  all  spare  parts,   particularly  solid  state  parts. 

Generally  speaking,   shelf  lifa  of  most  electro-mechanical  parts  is 
not  considered,  even  though  a  dry,   secure  location  is  of  importance. 

Solid  state  parts  should  remain  in  the  enclosure    (box,   with  wrappinrj)  , 
until  that  part  is  actually  removed  for  use.     Again,    a  very  dry,  se- 
cure place  should  be  found  for  the  storage  of  all  such  parts- 

No  different  than  a  supermarket  securing  mercnandise  on  a  daily  bar>is 
and  attempting  to  push  its  oldest  merchandise   first,    the  same  consid- 
eration should  be  given  to  spare  parts;   the  oldest  one  on  the  shelf 
should  be  used  first. 

SAFETY  -  In  any  preventative  maintenance  program,   safety  roust  be  con- 
sidered a  valuable  asset.     Your  protection  as  well  as  the  public's 
and  the  equiproent  you  use,    is  vital  to  the  continuance  of  an  efficient 
program.     The   following  phrase,    "IF  YOU  CANNOT  DO  IT  SAFELY,  DON'T 
DO  IT",   will  help  you  and  your  personnel  considerably  towards  your 
efforts  in  safety. 

Common  sense  and  good  3udgTnent  should  be  exercised  at  all  times,  and 
the   ^act  that  safety  rules  roay  not  cover  every  case  will  in  no  way  re- 
lieve those  responsible  from  using  good  judgment  in  carrying  out  work. 

If  there  are  conditions  that  are  not  fully  understood  by  the  men  per- 
forming the  work,    they  should  consult  with  their  immediate  supervisor 
regarding  the  safest  way  to  handle  the  particular  problem.     Under  no 
condition  should  a  man  start  to  work  until  he  understands  what  work 
he  is  to  do. 

Every  employee  must  make  a  conscientious  effort  to  eliminate  all  un-- 
safe  actions,   habits  or  attitudes  from  his  work.     It  is  also  the  duty 
as  well  as  a  privilege  to  every  employee  to  promptly  report  conditions 
or  equipment  to  his  appropriate  supervisor,   which  are  hazardous  to 
employees  or  the  general  public. 

PRQTE CT ION--> PE RSONAL  -  Traffic  signal  technicians  or  repair  personnel 
are  generally  working  within  a  portion  of  a  traveled  roadway.     it  is 
incumbent  upon  each  individual  that  he  afford  at  least  the  minimum 
protection  to  himself. 

Never  leave  the  cab  of  service  equipment  without  first  determining 
that  all  traffic  is  clear.      "Men  Working"  signs,    cones,  barricsdes, 
etc.,   s?iOuld  be  placed  appropriately  within  the  immediate  work  area. 
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In  many  instances,   governmental  agencies  will  provide  safetv  vests 
or  other  bright  colored  clothing  to  afford  protection  to  the  employee 
working  in  a  traveled  roadway.     it:  will  generally  only  take  a  few 
extra  minutes  for  you  to  afford  protection  to  your  person.     it  could 
save  you  from  bodily  injury,   or  even  death. 

PROTECTION — TRAFFIC  -  Just  as  it  is  your  responsibility  to  protect 
yourself,  you  must  protect  other  drivers  (traffic)  approaching  the 
work  area.  Generally,  the  driver  of  a  motor  vehicle  is  anxious  to 
arrive  at  a  destination.  Any  deterrent  which  could  cause  him  to  slow 
up,  avoid  or  detour,  in  many  cases  -omes  an  aggravation.  Do  not 
unnecessarily  block  a  portion  of  a  that  you  do  not  need,   be  it 

curb  lane,   moving  lane,   etc.     Do  not  void  an  area  to  vehicular  or 
pedestrian  traffic  larger  than  your  immediate  needs.     Make  sure  that 
all  warning  devices  are  clearly  visible  to  all  vehicular  traffic  from 
all  directions.     The  driver  and  pedestrian  is  depending  upon  you  to 
guide  him  safely  through  any  abnormal  situation  which  you  may  have 
created  because  of  your  preventative  maintenance  program,  construc- 
tion, etc. 

PROTECTION-- ^-PUBLIC  -  In  the  previous  sub-section,   we  described  in 
part  some  protection  to  the  pedestrian;  however,   we  will  attempt  to 
iescribe  in  more  detail  what  we  feel  protection  to  the  general  public 
should  afford* 

In  many  instances,    truck  doors,    tool  lockers,   cabinet  doors,  hand 
hole  box  lids,   etc.,   are  left  open  or  not  sufficiently  closed,  which 
affords     a  hazard  to  the  general  public.     It  may  seem  to  you  that 
these  items  are  trivial  and  incidental  to  the  public  safety.  However, 
in  every  large  metropolitan  area,   there  are  continual  liability  claims 
involving  accidents  caused  by  just  the  hazards  that  we  have  described. 
The  proper  barricades,   traffic  cones,   or  warning  lights,   again  around 
a  control  cabinet  or  truck  or  any  area  where  you  may  be  working,  will 
take  but  a  few  moments  to  place  properly.     A  conscientious  public  ser- 
vant will  always  afford  protection  to  those  he  serves. 

PROTECTION-ANELECTRICAL  -  In  most  cases,    the  traffic  signal  cannot  be 
turned  off  in  order  to  effect  some  minor  repair.     When  working  any 
electrical  apparatus  that  has  power  on,   you  should  wear  the  necessary 
rubber  gloves  and  use  other  safety  apparatus  to  prevent  an  electrical 
shock.     Particularly  when  damage  to  public  property  occurs,   you  will 
want  to  be  positive  all  the  power  is  removed  before  attempting  any 
correction  of  the  situation.     In  many  instances  where  poles  are  used 
jointly   (Electric  power  companies  and  traffic  departments  using  the 
same  pole)  ,   very  high  electrical  voltage  is  often  time:.;  involved  and 
will  necessitate  you  contacting  the  power  company  to  assist  you  or  to 
disconnect  the  power  source  before  any  work  is  started. 
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PROTECTION — EQUIPMENT  -  As  previously  stared  in  this  section,  rraffic 
signal  control  equipinent  is  very  expensive.  You,  as  a  representative 
responsible  to  protect  this  equipment,  particularly  when  removing  or 
installing  or  repairing,  should  use  the  utmost  care  possible.  Some 
•traffic  controllers  weigh  as'  much  as  70  pounds  and  have  Xnown  to  have 
been  dropped  because  of  this  weight.  Measure  voltage  with  your  volt- 
meter before  energizing  control  device. 

It  is  a  known  fact  that  traffic  control  equipment  has  been  inadver- 
tently connected  to  street  light  circuits,    the  high  leg  of  a  three 
phase  four  wire  system,   480  volt  single  phase  circuits,  etc. 

When  transporting  control  equipment  from  the   field  to  the  shop  for 
overhaul,   secure  the  control  equipment  properly  in  the   truck  to  pre- 
vent damage  in  transit. 


SECTION  V 


£^<ERGENCY  REPAIR  PROCEDURE 

p:s  tablj  s'r,  i.>e  finite  Location  -  There  are  rriany  usef  ^1  proc-eci^.rer;  w  :r 

may  be  developed  to  establish  the  location  of  tno  area  and/or     i. tor- 
section  where  the  trouble  may  be   located,    and  also  to  establish  m'> 
well  as  possible   t.^ie   type  of  trouble  concerned.     T:,is  roquireb  c<.><)ij  - 
eration  ancJ  understanding  from  the  reporting  means.      "lostly,  ti-e 
police  officers  are  tne  group  who  are  able  to  rrake  t^;e  reports.  'I' 
are  well  trained  and  competent  to  make  very  in^elllqenc  and  nelpi  vjI 
conclusions.     Tnere  are  some  reports  received  from  other  sources,  n 
the  police  are  mostly  the  group  we  must  rely  on. 

It  is  necessary  for  the  police   to  fully  unders-cand  the  type  o:  intor- 
mation  which  is  helpful  and  this  will  require  a  clear  and  acci.rate 
set  of  zones,   codes,    and  communications.     With  these  establis'ied ,    t  o 
police  officer  is  then  equipped  to  relay  a  complete  report  very  siirpl*. 
Some  areas  will  require  more  or  less  of  these  but  the  followinu  sug- 
gestions Tc\ay  be  helpful: 

Xoning  -  The  size  of  the  area  serviced  will  determine  t.ie  rieeci   j  or    i  • 
use  of  zoriing.     In  many  large  areas,    some  intersections  mav    la  e   i  ho 
same  or  similtir  names.     With  the  use  of  zoning,   an  error  of   tnjs  i-^/p^^ 
is  rr-rstly  eliminated.     Police  department  zones  are  very  acceptable  as 
they  convey  the  same  message  to  the  police  as  they  do  to  the  traffic 
signal  technician.     They  immediately  establish  the  section  concerneu. 
This  is  helpful  to  know  at  once  as  the  technician  who  nay  be  conc^erued 
will  immediately  know  the  call  is   for  his  area.      If  t^e  traffic  signal 
department  has  its  own  communication  system  the  setup  nsed  will,  of 
course,  be  established  to  meet  its  own  needs. 

Codes  -  A  central  communication  center  that  <?an  provide   the  jnit  ^  H 
screening  of  all  trouble  calls,   can  insure  that  all  calls  are  assiqnod 
to  the  proper  repair  unit  and  that  duplicate  calls  are  not  dispai  cViod . 

Well  trained  dispatchers  who  are   familiar  with  the  requireme  .  i s  of 
traffic  complaints.      It  should  be  the  duty  of  the  dispatcl^er  or   i  ho 
complaint  desk  to  obtain  all  of  tne  needed  informatioi^   from  t  ho  (^ow— 
plainant  to  insure   t'aat  the  trouble  technician  will  have  all    i  lo  inl() 
mation  needed  for  his   reports  and  to  allow  him  to  give   the  call  proper 
priority . 

Padio  and  telephone  being  the  common  type  of  communication   for  trouble 
calls,    the  use  of  codes  simplify  the  calls  and  give  clear  understand- 
able advice.     Starting  with  the  intersection,   a  number   for  a  north- 
south  street,   and  a  letter  for  the  east-west  street,   such  as   "1-7'^  wil  L 
convey  a  simple  and  understandable  means  of  conveying  a  location -^of  ar 
intersection.     They  may  be  used  over  an  entire  area  covered,  ^dr  ea^h 
zone  may  be  separately  designated.     This  has  proven  helpful  i^--<tnter-' 
section  location • 
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::uii  n-.ary  -  W-Lf*  t^r-.e  es  t,ablis:*.ment.  of  rr.e   "-ype  of  zne  eir.er  jer.r-      r.,/.  le 
ana  the  means  of  knowing  the  locat,ion,    rirre  xs  saved  m  knowi:.:  \a'^ 
equipment  rr.ay  be  needed  and  to  plan  tne  besc  route  to  reach   ^his  lo- 
cation.     Tne  thGv:rj/its  presented  represent  some  being  used  ar  d  h^:' 
expandea  or  deleted  to  m^eec  your  needs. 

The  use  of  a  standard  trouble  report  forit,   (see  sample  copy  i  r.      "  j 
section)    to  enable  ^^he  technician  to  record  tne  irforma^ion    :-L\'er.  :.v 
the  dispatcher  as   fast  and  accurately  as  possible.     This   for-  v;ill 
also  give   t^^.e  dispatcher  a  basic  format  as   to  tne  order  to  diispaic 
the  given  information. 

Establish  Emergency  Control  of  Traffic: 

Use  of  Police  -  \^rnen  an  emergency  call   for  a  trafiic  siMijal    i  n^  1  ^r*^ 
has  been   received  and   traffic  direction  is  required,    the  police  de- 
partment  snould  be  alerted  to  the  problemi  at  once,   even   -.hou       t  i^e-^ 
have  relayed  the  message  of  failure   to  the   technician.     At   times  po- 
lice officers  may  be  working  an  emergency  whic'n  requires  tneir  full 
interest.     This  makes   it  helpful  when   they  are  reminded  to  take  propi 
precautions  to  protect  moving  traffic  until   the   failure  is  either  cor 
rected  or  substitute  equipment  actuated  in  the  intersection. 

When' repairs  require   the  use   nf  trucks  and  equipment  in  tne  traffic 
lane,-,    it  is  necessary  at  times  to  protect  the  workers  and  also  irov- 
ing  traffic,   depending  on  the   type  of  con^-jestion  created.     Poliv^ie  ma;, 
be  required  to  direct  traffic  to  assure  safety  during  work. 

When  emergency  repair  may  require  a  long  period  of  time,  the  police 
may  arrange  for  a  special  police  officer  to  handle  the  traffic  wiien 
available. 

Police  may  check  the  Power  Company  if  there  is   an  apparent  powr?r 
failure . 

Use  of  flasher  -  On  arriving  at  a  traffic  signal  failure,  LIig  flash- 
ing equipment  should  be  actuated  as  soon  as  practical  wliile  tho  con- 
troller is  being  examined  or  until  police  arrive  to  direct  t  iC  traff 
and  do  not  require  flashers. 

If  the   traffic  signal   failure  requires  a      ibstantial  period  of    '  iw,^ 
to  correct  the  trouble,    flashers  may  be  u   .id  to  control  traffic  in 
intersections  during  this  period.     Police   should  always  be  alerted 
to  the  situation. 

Use  of  portable  stop  signs:-  Portable   ''Stop  Signs"  should  be  placed 
in  the  proper  location  in  the  case  of  traffic  signal  trouble  at  an 
intersection  if  police  or  flashers  are  not  available.     They  should 


i/e   reno'  ed  irrmediately  wnen  the   signal  is  replaced   ir.  sorvic-. 

tiie  troiible  is   to  r)e  of  lonq  duration  a  perranent  stop  si^r    s  o.  ]w 

be    1 ns  t  ailed . 

Proper  Location  -  Tne  value  of  establishing  a  sysLerr.  of  de :     .  ,  t  e 
signal   locations  is  important.     One  of  the  problerrs  encountered  V 
any  technician  working  trouble  calls  \at  of  esrablishmc  une  lo- 

cation of  the  trouble  reported  and  the        loosmg  the   i  .orres*  route 
to  that   location.      It  is  easy  to  see  tnat  if  a  ^.xanwav  rurnxr-  :   t  .ro' 
an  area  for  several  miles,   and  having  as  many  as   four  or  ix^-o  >ii:- 
ferent  designations  that  rr.any  problems  can  arise  m  rue  dispa-^chin^;^ 
of  calls  along  that  highway. 

If  you  have  two  of  the  above  type  hignways  that  intersect,    t;.-  co:  — 
binations  of  possible   location  addresses  would  increase  qreai l.u  T.^ 
problem  requires  extra  training  of  the  technicians  to  recognise  L.iese 
locations  and  can  cause  delays   in  responding  to  trouble  calls  by  caus 
ing  improper   locations  to  be  given  by  the  dispatcher. 

It   is  of  great  value   to  establish   a  system  by  which  eacu  siu?,alixec 
intersection  will  have  only  one   location  address.     This  will  require 
that  a  single  location  address  be  chosen  for  each  signalizoc  loca^ior 
and  that  a  copy  of  this  intersection  code  be  given  to  all  agcr. ies 
working  with  traffic  within  this  area. 

It  would  be  the  duty  of  the  dispatcher  or  the  complaint  desk  to 
screen  all   incoming  calls,   being  certain  to  gee  tne  exact  local  lou 
from  the  complainant  and  then  to  dispatch  the  trouble  call  using  the 
standard  location  code  address. 

On  arriving  at  location,    the  situation  should  be  surveyed,    using  can^ 
tion  to  cover  all  the  implications  involved  in  b.he  traffic  siqnal 
failure.      Remember  to  place  safety  ^^arning  signs   if  required. 

If  the   failure  is  simple,    such  as  a  signal  lamp  or  a  slight  adju;:,;- 
ment,    this  might  be  performed  and  the  traffic  signal  placed   m  sor- 
vice.      If  traffic  should  demand  it,    a  police  officer  may  }>e  ca3  l<vj  lo 
direct  traffic  wr.ile  the  work  is  being  completed. 

If  the  trouble  is  controller  trouble  of  a  serious   nature,    a  .^pare  cc.r 
troller  may  be  put  in  service.     If  a  spare  controller  is  not    a-  aila;  .] 
and  the   flasher  is  placed  in  service,   police  should  be  alerted  to  l  ;e 
situation. 

If  the  trouble  is  powex      aiT.ure_,    the  pol :  ?e  should  be  alerted  and 
the  power  source  snould  bf?  cnecked  to       .      f  there  is  a  power  supply 
failure.     Switches,    fuse .    v/ntacts,   and  wiring  may  be  checked  to  lo- 
cate the  failure.     Care  should  be  used  in  case  a  high  tension  wire  is 
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causing  the  failure  and  creating  a  temporary  high  \-oltaqe  cor.ci^.o: 
on  part  of  the  system. 


In  case  t-ne  trouble  is  a  vehicle  detector,    the  co^^roller        •  ;e 
placed  on  recall,   which  permits  pretirr.ed  operatior^  and  allows  ra::." 
to  proceed  until  the  repair  inay  be  completed. 

Make  sure  the  equipment  is  working  properly  before  lea^'lnc  i.  .e  i  ;:or- 
section . 

Alert  t^e  police   to  the  repair  30   uhey  may  observe   tiie  opera.  1. or.  .r 
case  of  furtner  trouble. 

Remove  any  warning  signs  used  during  the   repair  work. 
Safety : 

Drive  to  the   location  in  a  reasonable  manner,   observing  the  -raffic 
regulations . 

On  arrivir.rj  at  the  intersection,  make  certain  of  the  best  wa^^  to 
safely  work  on  the  failure.  If  police  protection  is  needed,  \.ry 
obtain  it. 

Park  vehicles  in  such  a  way  as  to  cause  the   least  obstruction   to  on- 
cou.:Lng  traffic. 

Dse  safety  belts  where  needed. 

Make  sure  of  electric  pow'ar  conditions  when  makinq  the   repaii",  usim; 
rubber  gloves  if  needed. 

Proper  safety  signs  should  be  placed  to  warn  traffic  when  work  lo- 
cation requires  them. 

Consider  weather  conditions  as  to  appai-^l  and  if  rainin^;   or   ston  ii 
t;ie  electrical  hazard  which  might  exist. 

OV;scrve  the  condition  of  ladders  a     they  are  constantly   in  \ 
weather  and  may  deteriorate. 

Workers  should  use  care  in  placing  triemselves  in  the  traffic  lanes. 
Necessity  to  be  there  does  not  assure  thein  tliat  a  driver  may  fail   t<  ■ 
see  them. 

In  all  cases  waen  using  hi-lift  equipment,  be  cautious  about  overnead 
wires,   signs,  vehicular  traffic,   etc.,    that  might  be  involved. 
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£rr.erqency  Control  There  are  tr.ree  basic  sreps  zo  esta':;li5 
control  of  an  intersection.     Tnese  are: 


On       rival  at  the  intersection,    the  technician  sno-ld  evalug:e 
problerr.  and  estimate  the   time  needed  to  complete  cr^e  repair, 
cases,   rr.inor  repairs  such  as  blown  circuit  breakers,   or  fuses, 
repaired  before  any  emergency  control  could  be  establisned. 


The  technician  should  also  evaluate  the  type  of  in tersect  lo:: ,    ;  -:e 
type  of   traffic  and  pedestrian  movements,    to  deterrr.ine   if  anv  coi  l:  ; 
problem  or  dangerous  conditions  exist. 

The  next  step  is  to  select  the  type  of  emergency  control  needed  for 
the   intersection.     There  are   four  basic  types  of  emergency  central 
that  can  be  used.     These  basic  control  elements  iray  be   used  x:\  Cv^^- 
bination  at  times  to  increase  the  safety.     The   four  basic  types  or- 
emergency  control  are : 

(a)     Use  of  a  flasher  unit — this   type  of  control  finds   xtc  Videsi 
use  on  signals  that  are   located  at  minor  volume  intersections  witn  low 
per'    itrian  and  low  turn  movements;   at  intersections  having  medium 
volune  on  the  main  street,    low  side  street  volume,    low  pedestrian  aiK\ 
low  turn  movement.     The   flasher  unit  should  flash  yellow  on  tfio  iraii, 
street  phase  and  red  on  the  side  street  or  streets.     A  flasher  mav 
also  oe  used  with  a  fail-safe  unit  which  is   actuated  by  a  controller 
or  power  failure. 

{b)     Use  of  portable  stop  signs — this  type  of  control  like  the 
flasher  unit  should  be  limited  to  intersections  where  only  one  phase 
is  working  with  medium  volume  and  where  the  side  street  volume,  pedes- 
trian and  turn  movement  are  low.     Portable  stop  signs  may  also  be  used 
in  conjunction  with  a  flasher  to  increase   the  level  of  safety.  The 
s.:op  signs  shall  always  be  on  the  phase  or  phases  having  the  fiasuinrr 
red  signals. 

(c)     Police  assistance — if  the  traffic  volume,   heavy  pedestrian 
movement  or  heavy  left  turns,   reach  a  level  deemed  to  cause  an  unsafe 
condition  if  portable  stop  signs  or  a  flasner  were  used,    the  traffic 
signal  technician  must  request  traffic  assistance   from  the  police  de- 
partment to  insure  the  public's  safety  while  the  traffic  signal   is  rc^ 
paired . 


In  general,    a  well  trained  technician,    familiar  with  his  zone  of  re- 
sponsibility,  will  know  in  advance  by  the  nature  of  the  trouble  re- 
ported and  the  location's   inherent  traffic  problems,    the  safest  typo 
of  emergency  control    that  can  be  u'^ed.     if  the  technician  determines 
that  police  assist   ..ce  will  be  required,   he  can  advise  his  dispatcher 
to  request  that  a  police  officer  meet  him  at  the  location.     This  pr  ^ 
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cedure  insures  that  the  police  will  arrive  at  ::"e  location  as  soor. 
as  possible  to  assist  in  the  rrovement  of  traffic. 


Care  must  he   taken  witnin   the   local  coir.munity  :,ot   to  ab^se    :  .e    i  .  ^  - 
to  request    traffic  assistance.     Tnxs  can  be  done  by  remeir.uer  ir.c;  to 
complete  all  repairs  as  soon  as  possib'''^  to  allow  the  police  officer 
to  return  to  his  other  duties, 

(d)      Use  of  a  traffic  signal--a  portable   traffic  signal   car.  :r 
used  when  a  traffic  accident  has  knocked  down  one  or  rrore  cor.cre^^^j 
signal  poles.     This  signal  would  be   installed  in  the  center  of  t 
intersection  and  a  temporary  elecr.rical  service  would  be  run  overhra^i 
to  the   unit.     This  would  allow  tne  new  poler   to  set  before  the  siq- 
:  als  are  reinstalled. 

Safety  While  At  The  Intersection  -  The  technician  rr.ust  always  ket^p 
his  own  safety  -,^r^d  safety  of  the  general  public  in  mind.     He  must  al- 
ways operate  his  service   truck  in  a  safe  manner  when  enroute  to  tne 
location  and  while  working  there  •     When  in  the   intersection  wl.ile 
^    changing  lamps  and  making  repairs  to  the  signal  heads  or  control  cable 
he  must  always  park  his  truck  so  as  not  to  block  any  more  traffic  t-^an 
is  necessary, 

Wher   vorking  on  the  controller  or  on  underground  cable,    the  techniciari 
must  uae  cones  and  flags  to  protect  pedestrians  in  the  area. 

Jse  of  Replacement  Controllers  -  There  are  two  classes  of  replacement 
controllers       These  classes  are: 

Exact  Replacement  Spare  Controller —  this  class  of  replacement  con- 
troller should  be   used  when  a  controller  needs   to  be  replaced  at  a 
volume  density  intersection  or  at  an  intersection  within  a  coordinated 
system  such  as  a  PR  or  TM  System. 

-  Emergency  Replacement  Controller —  this  class  of  replacement  controller 
can  be  used  to  replace  almost  any  two  or  three  phase  controller  t^^rouc:;. 
the  use  of  jumper  cables  between  the  controller  and  cabinet  wires. 
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SECTION  VI 


TROUBLE  SHOOTING 

Trouble  shooting  and  repair  consists  of  iocat inq  t.ne   fault  ana  cor- 
recting it. 

Repairing  the  trouble  usually  involves  the  replaceir-en t         ietecti  e 
parts,   but  locating  trouble   is  often  a  more   tedious   job.  r^quirinq 
knowledge  of  the  system  or  equipment  plus  mechanical  know-how.  Ef- 
ficient trouble  shooting  requires  an  orderly  and  systematic  procedui'^'. 

As  a  traffic  signal  technician,,  much  of  your  time  will  be  spent 
trouble  shooting  the  equipment  you  are  required  to  maintain-     This  is 
reason  enough  for  you  to  become  a  proficient  trouble  shooter.     Muc  i 
of  the  equipment  you  are  required  to  maintain  is  quite  complex,  and 
you  may  feel  that  it  is  beyond  your  ability  to  keep  it  operative. 
However,   the  most  complex  job  will  usually  become  much  easier  if  it 
is   first  broken  up  into  successive  steps. 

Before  attempting  to  make  adjustments  or  correct  faults  in  a  circuit, 
you  must  first  know  at  least  the  following: 

fa)     What  the  circuit  is  supposed  to  do  in  normal  operation,  and 
Viow  to  operate  it. 

(b)  What  t';ach  part  or  piece  of  equipment  in  the  circuit  conlrj- 
butes^   and  how  each  functions. 

(c)  The  location  of  every  part,    and  routing  of  conductors. 

(d)  The  most  likely  cause  of  any  given  malfunction. 

(e)  ThR  best  places  to  "get  into"  the  circuit   for  making  tests. 

In  the  more  complex  problems  with  controllers,   detectors,   preemptorr. . 
etc.,   you  must  have  the  publications  pertaining  to  that  specific  pio^-o 
of  equipment.     These  publications  usually  contain  operational  instruc- 
tions,  complete  description,  wiring  and  schematic  diagram: ,    and  other 
pertinent  information  helpful  in  efficient  trouble  shooting  procedure. 
After  the  purpose  and  operation  of  a  particular  controller,  detector, 
etc.,   is  understood,    these  diagrams  are  extremely  useful  in  analyzinq 
the  details  of  its  installation  and  operation.     Th^y  show  actual  elec- 
trical connections  between  various  parts  and  points  in  the  circuit. 
When  using  these  diagrams,  you  can  start  at  the  source  of  power  for  n 
particular  circuit,    trace  along  the  conductors  through  control  devirr^s 
such  as  ^-esistors,   coils,   capacitors,   switches,   connecting  plugs,  ter- 
minal points,   the  load,   and  finally  back  to  the  source.     Tnus,  you 


-   73  - 

4027 


cam  a  rental  picture  of  the  v  ole  circuit  before   atteirprirq   r.c  w^r-. 
or.  it.     By  t'riorougnly  analyzing  the  scheme.tic  or  wiring  diaqrarr   :  or 
a  controller,  etc.,    and  then  operating  it  to  observe  the   faul?  ,  you 
should  liave  a  pretty  good  idea  of  WHAT  and  w;lERE  a  trouble   is  beforv 
you  ever  pick  up  a  tool. 

The  main  points  to  ren^ember  '--?hen  trouble  shooting  h  y  controller, 
unit,   or  system,    are:     Know  how  and  why  the  unit  cj^.^c^rates  as  it  does, 
make  use  of  wiring  diagrams,   schematics  and  r.echniGcui  publications, 
to  give  you  a  better  unders tandir-'^  of  the  circuit.     Troubles  or  faults 
usually  coire  in  one  of  the  folio^urr  forms;     opens,    shorts,  grounds, 
and  don't  forget,    low  voltage. 


Verify  Malfunction  -  In  order  for  the  traffic  signal  tecnnician  to 
establish  priority  in  answering  calls,   he  should  verify  the  exact  mal- 
function. 

All  signal  lights  out 

Short  green  time  on  "A*'  ph=^.c^ 

Con  flic ting  greens 

Lights  stuck,   not  cycling 

Northbound  red  out 


After  arrival  at  the  troubled  intersection; 

(a)     If  an  officer  is  not  at  the  intersection  directing  traffic, 
determine  if  one  is  needed. 
^  (b)     TeiTrporarily  put  out     top  signs,   put  intersection  signals  on 

flash,   take  reasonable  precav     :)ns  to  prevent  an  accident  until  the 
traffic  signal  can  be  repaire^     nd  put  back  into  normal  operation. 

Observe  Malfunction  -  Analyze  malfunction  to  isolate  trouble.  Deter- 
mine if  trouble  is  a  burned  out  bulb,    stuck  controller,   trouble  in 
minor  movement,  etc. 

If  trouble  is  in  the  controller  or  unit,  determine  if  it  is  applicable 
for  on-site  repair  or  should  be  returned  to  the  shop  for  repair. 

If  spare  is  available,   install  and  return  intersection  into  service. 

If  spare  is  not  available,   make  use  of  an  ERC  or  emergency  controller, 
to  temporarily  get  intersection  back  into  operation  until  original 
unit  c"an  be  repaired. 

Records  -  The  time  of  receipt  of  trouble  call,    time  of  arrival,  and 
time  intersection  was  put  back  into  operation  is  important  to  log. 
These  times  may  be  important  in  law  suits,   court  action,  etc. 

Record  all  parts  used  or  equipment  used  to  get  intersection  working. 

Record  actual  work  done. 
O  -  74 
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J  N-.s:iGr-  RL/i'ALR  -  j: s t a;:l i s"^.  and  maintain  a  SYs*.OMa::ic  recor^i  s  /s:  . 
by  intersection,   r.anuf acturer ,   type  of  equipr,ent,   etc.     N^ore  sue 
items  as  date  unit  came  into  shop,   time  for  repair,   parts   used  ir    r-  — 
pair,  etc.     These  records  will  be  invaluable  to  establis:i  reiiabili- 
noting  re-cccurinc  troubles,  etc. 

Make  use  of  established  trouble  shocking  proceaure. 

Try  to  locate  the  trouble  by  observing  ^he   unit's   fa^lt     opera   . c 
Try  to  locate  the  trouble  by  using  eyes  and  nose  . 

Localize  the   trouble  at  the   faulty  section  by  testing  tc:  -icuo>. 

r^'^-^lise  the   trouble  at  the   faulty  stage  by  testmc   tec:  /  ^q  .os. 

Localize  the   trouble  at  the   faulty  circuit  or  part  by  tesi  inc.- 
techniques. 

Replace  or  repair  the  defective  part. 

Test  the  operation  of  the  unit. 

Put         use  the  invaluable  publications  made  available  bt-  the  iv^n  .  f  act  in  >  r 

Utilize  all  test  equipinent  a'         able  such  as   "o"   Scopes,   V ,  T.  ^ ' .  :     ' s  , 
Frequency  Counters,   Mock-Ups,   ere,   to  facilitate  repair. 
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TRaFF  C  CPE  n  a' 


Time  Cwiil  Rcl.  .vc-C 


A 
M 

A 


Time  Cc;- ^jlftc  : 


N^ea        Amber  i    Grt-en    ;    Si^.-.^1  Don': 
O"'  !     Out  Out      '  Oj: 


Trouble 
r^<?  ported 


-•:k  Not  op-  Powc 
OuT         era:  in  g  F«#alufe 


C  hf  c  n 
Tjrr,  in^ 


_  Indicate  direction  of  lamp  out  on  :r.:.  t  signal  or  pedesuian  Sign-I.  ~  if  du-I  indic«:ion,  indicate  whicn  hoad. 
Description  of  Work  Performed  or  Fcerr.arks    


Materials  Used  This  Call  -  Use  Back  If  Required 


S:ort»kecpi»r  ]_  

Sprcdometor  Readinji; 
id  of  Shift 

S;.<  edom<  :fi  Keac<  r«j4  i 
♦.irt  of  Shi;t 


't  utal  Miles  Driven 


SPARE  CONTkOLLLK  iN.STALLl  O      LIST  TYPK 


E  R  C    I  Fixed  T^e  

Scrni*Actuated  (Syr^c) 


Sem]»Actuated  (Co>ord ) 


1  Sct_  Temporary  "^'mingj^n  Sparej  

Cycle  Length  j  Split  -  %  and  Direction 


By  Technician 


'M/i'KOVF.D  iiY: 


NU ;  n ten >incc  Fo ri-  r,  n 
•  Nlru.rt  ion  Forcrr.iin 
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SIGNAL  SYSTEMS 


W-.v.-n   tios::.      siqr.  .1:.   c;.c.a^e    ir.   3  ..ch  close  p  /  "^x-^  ^  c  oac 

tr^t   t";.ero    -      an     riieraccior  of  f.e   traffic  rney  cortrol,    res->o.     .    1  • 
au    :  ..-iLies    irequentlv  ccnforir.  sue:,  signals   into  a  ccordmatca  sv.-    •  - 
to  pr.iv.ide    ""or  the  nest  overall   r\jveiT,ent  of  traffic-     AlT-ho.-c;  .  s  .  - 
systems  vary  widely   ir   t  --jeir  corr.pc:  1 1  ^on  with  respect   to  r.^j^rrer    :  - 
si^::.al5  anc  operate  Dral   character..  3  .ics ,    they  are   all  direcrea   vova:  : 
tne   reuuction  01   aelay,    n;-:r:^Gr    r'f   scops,    travel   i^irr.e,    conflict      d  i 
ccl 1 IS 1 ons . 

System  Types  -   S;/srerrs         signals  may  be  as  simple   in  coir.pos  1 '  i  o:  as 
a  few  pretirned  controllers  oparatmg  signals  along  a  one-way  stro-  tr 
or  as  corr.pl  icate-I  as   a  computerized,    interconnected  cor.r  lomerat  10: 
controllers  operatmc;   a  multitude  of  signals  on  a  qrid  of  m.a:or  ;.rhan 
roads.     As  urban  centers  grow  in  size  and  complexity  and  the  need  for 
the  efficient  use  of  urban  roadways  develop  concurrently,    signal  sys- 
tems proliierare   and  become   larger   and  more   sopnis  cicated .     Syst^  -^s 
of  all   lev^tjils  of  complexity,    matching  the  situations   they  control, 
must  however,    be  effectively  used  and  understood  accordingly. 

Tiie   "Traffic  Engineering  Handbook",   Third  Edition    (1965),  reconnizcf. 
fo^  .    principal  signal  systems  and  discusses  them  as  follows: 

SimiUlt aneous  System,  -   In  the   sim^ul taneous  signa]    systerr..    all  si^^i^^als 
a>.ong  a  given  street  always  display  the  green  ind^^cation  at  essen- 
tially the  same  timie. 

Under  this  system,   all  traffic  on  the  artery  is  moving  at  one  time 
and  a  short  tim.e  later   the   artery  traffic  is  stopped  at  the  signaiizeo 
intersections   and  the   cross   traffic  is   free  to  move.     This  proqram  1 
repeated  throughout  the   tim»e  that  the  signals  are  operating  on  a  cyc:lc 
basis . 


Alternate  System —  Under  this  system,   signals  or  groups  of  signals 
give  opposite   indications  to  a  given  street  at  the  same  time-      Tl  car 
signal  on  an  artery  alternates  with  those  immediately  adjacent,    ^  ^le 
system  is  called  "signal  alternate".     If  pairr  of  signals  alternate 
with  adiacen^  s,    the  system  is  termed  *'druble  alternate"  and  so 

forth. 

Limited  Progressive  System  -   In  this  system,   which   is   also  knov/n  as 
simple  progression,   a  common  cycle  length  is  used  and  the  various 
signal   faces  controlling  a  given  street  provide  green  indications  in 
accordance  with  a  time  schedule  to  permit   (as  nearly  as  possible)  con- 
tinuous operation  of  groups  of  vehicles   (platoons)    along  the  street 
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a  .  a  Gosignated  rate  of  speed    (whic-   ray  vary  ir  diiferer.t  ports  o: 
t.e  systerv.)  . 

Flexible  Progressive  System  -  This  method  is  a  refinem.ent  or  t^ic 
limited  progressive  system  in  tnat  the  signal  offsets,    splits  (divis- 
ion of  time  cycle),    and/or  length  of  the  com.m.on  time  cycle  are 
changed  to  suit  the  needs  of  traffic  throughout  the  day. 

Traffic  Adjusted  System  -  By  supervising  pretimed   and/or  semi- • ra f f i 
actuated  local  controllers  witi;   a  traffic-actuated  master  controller 
which  selects   cycle   lengths  and  offset   times   according   to  detected 
traffic  volumes  a  signal  system  referred  to  as   "traffic  adjusted"  is 
obtained.      Tn  this  system,    if  the   local  controllers  are  semi- trai Tic- 
actuated  ,    the  duration  of  the  minor-street  phase  within   the  selecteM 
cycle  length  is  determined  by  actr.ations   from  detectors   installed  oj 
the  minor  street. 

In  addition  to  the  traffic  adjusted  control,    ::ne   "Manual  on  Uriforn 
Traffic  Control  Devices",   Bureau  of  Public  Roads,    1961,    makes  noie 
of  other  applications  of  traffic-actuated  equipment  in  coordinated 
—   operation  of  a  series  of  related  signalized  intersections   as  follows: 

"Supervisory  background  cycle,     A  supervisory  background  cycle  ca- 
be  imposed  upon  a  series  of  semi-traffic-actuated  controls  by  a  ras'^ji 
timer  sending  out  impulses   to  each  semi-actuaged  controller,    or  i  y 
local  synchronous-motor  control  at  each  intersection, 

"The  background  cycle  and  offsets  are  determined  m  the  same  mann^i 
as   for  pretimed  control  to  give   the  maximum  travel  band  throvicjli  1  lO 
area.     The   function  of  the  supervisory  cycle  is   to  assure   thai,  tlu- 
local  semi- traffic-actuated  controllers  provide  at  least  the  minim  irr 
main-street  green  interval  in  a  time  relation  best  suited  to  main- 
street  progression.     Each  semi- traf f ic-actuated  controller  adds  to  is 
main-street  green  interval  all  time  not  required  by  traffic-actuated 
demand  on  the  minor  street,   thereby  providing  the  widest  possible 
^     travel  band". 

"Mutual  Coordination  -  Mutual  coordination  is  the  coordination  of  two 
isolated  semi- traf f ic-actuated  controllers  located  at  adjacent  or 
nearby  intersections  in  such  a  way  as   to  minimize  the  stopping  of  traf- 
fic on   the  main   artery.     This  is  done  by  interconnecting  the  con- 
trollers so  that  there   is  an  offset  between  side  street  actuations." 

Coordinated  Actuated  System  -  This  system  interconnects  along  an  arter\- 
a^series  oT  full-actuated  controllers   to  insure  a  progression  of  ar- 
terial green   time  while   simultaneously  allowing    full   flexibility  of 
assignment  of  green   time  at  the  intersection  according  to  ve^.icle  cir  - 
tections  received  from  the   intersection  approaches.     This   system  woik 
particularly  well  when  side  street  volumes  are  heavy  anu  all  voli;mo5j 
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as'G   irroquldf.      During  peak  hours,    rhis   system  not  unus  ^ail-/  porTv  r 
liKe  a   "siiTiple  progressive  systerr.  eirploying  pre-tined  controllers". 
During  off-peak  hours,   however,    it  utilizes  its   flexitility  zo  provi:^e 
for  greatest  efficiency.     This  is  of  particular  value  ir.  off-peak 
hours  when  although  volumes  of  traffic  are  extrerriely  ligrit,  flas".^:: 
operations  are  not  acceptable. 

Computerized  System  -  The  more  recent  deve lopm.en ts   in  ir.rercor.necl  evi 
coordir.ated  signal  control  is  represented  by  this  system.      In  general, 
the  computer  functions  t,o  gather  traffic  data  from,  the  vehicle  detec- 
tors  throughout  the   area  to  be  controlled.     It  then  analyzes   tie  data 
and  selects  an  appropriate  strategic  control  plan  to  minimize  delay. 
The  computer  controls  the  signal  lights  via  the  local  controllers  in 
accordance  with  the  selected  plan  and  monitors   the  traffic  to  deter- 
mino  tho  effectiveness  of  the  plan.      It  also  monitors  the  siqnals  to 
assure  that    the  plan  is  being  followed  and  modifies   the  plan  or  imple- 
ments a  new  plan  as   required.      A  computerized  system  can  be   t  hou(jht  of 
as  navincj  unlimited  pattern  capability  which  is  responsive   to  actual 
traffic  demand. 

This  system  is  adaptable  to  any  number  of  signals  either  alonq  arter- 
ials  or  in  grid  patterns-     Important  factors  affecting   the  capabili- 
ties of  this  system  are   the  size   and  nature  of  the  computer,    the  pro- 
yram   (software)   written  for  the  computer,    the  nature  of  the  data  col- 
lect: :>n  techniques,    and  the  nature  of  the  intersection  controllers. 

The  system  computer  is  usually  a  high  speed,  general  purpose  digital 
computer.  A  high  speed  computer  is  needed  to  solve  the  complex  con- 
trol equations  rapidly  enough  to  effectively  control  the  traffic.  A 
general  purpose  computer  is  required  to  interface  to  the  communicat ionr: 
system,  solve  complex  equations,  evaluate  the  overall  system  perfor- 
mance and  effectiveness,    and  be  able  to  accomodate  system  expansion. 

The  hardware  will  not  control  traffic  until  the  computer  has  neon 
_    programmed.     The  programs  or  software,    are  the  detailed  set  of   instr  lo- 
tions  for  the   computer.     The   two  major  functions  of  the  software  are 
to  calculate  traffic  surveillance  parameters  and  to  calculate  traf fir- 
control  commands.     The  surveillance  programs  determine  how  well  the 
system  is  operating.     The  raw  data  as  measured  by  the  detectors,  is 
used  to  calculate  various  system  parameters  such  as  travel  time  and  de- 
lay.    The  detectors  are  m.onitored  continuously  to  get  a  complete  de- 
scription of  the  traffic  flow  over  the  entire  network. 

The  control  Programs  are  designed  to  control  the  traffic  to  minim.ize 
network  wide  travel  time  while  striving  for  maximum  flow  smoothness. 
This  goal  can  be  achieved  by  calculating  network  parameters  to  obtaj.ii 
the  desired  overall  control  of  the  vehicles   in   the  network,    and  tiien 
making  continuous  adjustments  at  every  intersection  to  accomodate 
second  by  second  fluctuations  iri  demand. 
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The  tTiethod  of  incerconnacting  5igna?^s,   defectors,   and  computers  is 
a  jT.^crer  of  major  concern.     Cose,    reliability,    and  coir.patibi  1  icy  are 
fact^ors  which  must  receive  iriajor  consideration.     On  line  traffic 
surveillance  and  control  systems  ir.ake  use  of  wire  lines  for  trans- 
inig^ion  of  data  ana  commands  between  detectors,    computer,    and  conr.roi- 
ler^-     T^iree  tecnniques  which  have  been  employed  to  transmit  vehaclo 
dat^  over  the  wire  lines  are  direct  wire,    frequency  division  rnulti- 
ple>^ing,  and  time  division  multiplexing. 

The  _dire^t  wire  system  utilizes  a  separate  pair  of  wires  froir.  every 
detector  to  the  central  computer.     Frequency  Division  Multiplexing 
(PdM)    us^s  tone  generators  and  receivers  to  multiplex  several  signals 
over  one  line.     Time  Division  Multiplexing   (TDM)    uses  gating  and 
cXi^ckinq  circuitry  to  compress  several  signals  onro  one  line. 

The  _data_communicat ions  system  must  efficiently  collect  random-event 
dat^  from  widely  separated  sources  at  low  cost  and  with  a  high  degree 
Of  reliat>ility .     It  should  be  modular  in  nature  permitting  system  ex- 
pansion Toy  incremental  hardware  expansion  and  be  simple  to  operate 
and  tnain'tain. 

The  direct  wire  system,   although  simplest  in  concept,   is  the  most  ex- 
pen^i'-^^         install-     The  FDM  and  TDM  systems  are  more  complex  in  de- 
sign,   installation,    and  operation  but  are  less  costly  systems  because 
Of  t:^  3  large  savings  in  cable  costs.     To  achieve  the  most  cost  ef- 
fective system,   tradeoffs  are  made  between  the  hardware  costs  and  the 
Cable  costs - 

The  intersection  controllers  used  in  a  computerized  system  can  be 
Of  ^ny  type.     Although  the  simplest  type  will  suffice,   more  sophis- 
t-ioate^i  controllers  are  sometimes  used  to  act  as  a  backup  system  in 
the  event  of  a  total  system  failure. 

Syj-teiti  computers  can  be  large  central  units  or  small  "area"  or  "sub 
nia^ter"  units.     They  can  be  "on-line"   "real  time"  units  which  directly 
pto9raTt\  the  intersection  signal^;  or  they  can  be  "off-line"  or 
"sb^recJ"  units  which  program  devices  directly  controlling  the  signals- 

Systems  of  this  nature  because  of  their  great  sophistication,  high 
^o^t  per  intersection  for  small  numbers  of  signals,   and  their  need 
for  highly  developed  technical  competence  would  not  be  readily  adapt- 
abja  to  small  systems  of  signals  in  relatively  small  communities 
(under  50,000  people). 

Effective  signalized  grid  control  on  a  large  scale  invariably  involves 
9reat  ^mounts  of  data  which  can  only  be  handled  realistically  by  a 
cornput^r . 

Th^  method  of  interconnecting  signals,   detectors,   and  computers  is 
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u  rrarrGX*  Oi."  major  concern.  Cost,  reliabiln:y,  and  corrpaTiin  1 :  ui 
factors  whichi  must  receive  major  consideration. 

Which  signal  system  is  appropriate  to  a  particular  situation  s  c  .Id 
always  be  considered  a  major  application  engineering  decision.  All 
significant  aspects  of  the  problem  should  be  considered.     The  cosr 
of  the  system,  both  initial  and  anticipated  future  cost,    sho\,id  ie 
carefully  balanced  against  the  anticipated  benefits. 


f 
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SECTION  VIII 


I NDSX 

Anchor.s  -    (''^.uy)    pg  33 

Cabinets: 

A\ccessory,  pgs  37,  38 
Controller  pgs   37,  38 

Circuit  Drawings  or  wire  Maps  -  pg  28 

Codes,   pg  6  7 

Proper  location  pg  69 

Conduit 

Installation,   pg  23 
Metal,   pg  30 
Plastic,   pq  30 

Underground,   pg  30 

Controllers : 

Acce.ssory  Equipment,   pg  14 
Ad'inced  Green  Unit,   pg  17 
HJectro-Mechanical  Actuated,   pg  12 
Electronic  Vacuum  type,   pg  12 
Extra  Offsets,  pg  11 
Flashing,   pg  11 
Fully  Actuated,   pg  13 
Malfunction,   pg  74 
Manual  Operation,  pg  12 
Multi-Dial,   pg  11 
Pretimed,   pg  12 

Replacement   (Emergency)  ,   pg  72 

Semi--Actuated,   pg  12 

Single  Dial,   pg  10 

Solid  State,   pg  14 

Testing,   pg  51 

Timing,    pg  13 

Traffic  Signal,   pg  50 

Detectors : 

Advanced  Green  Unit,  pg  17 
Cable  for  Detector  Leads,   pg  2  7 
Loop,   pgs  19,  42 
Magnetic  pgs  16,  40 
Magnetometer  pgs  16,  41 
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Detectors    (cont 'd) 
Pad  are^.,  pg  40 
Pressure,  pg  16 

wiring,  pg  40 
Radar,  pgs  16,  41 
Sonic,  pgs  18,  41 
Vehicle,   pg  15 

Einergency,  pg  70 

Electric  Service 

Installation,  pgs  30,  31 

Emergency  Control 

Flasher,   pgs  68,  71 
Police,   pgs  68,    70,  71 
Portable  Stop  Signs,   pgs  68,  71 
Power  Failure,   pg  69 
Traffic  Signal,   pg  72 

Extenders 

Signal    iead,   pg  4  5 

Foundations 

Pol'3s  6c  Pedestals-Installation,  pg  32 
Concrete,  pg  35 
Metal,   pgs  34,  35 
Pedestal  Bases,   pg  37 
Wood,  pg  33 
Guys,   pg  33 

Glossax'y  of  Terms,  pg  3-9 

Guys  -  pg  33 

Heads 

Signal,   Pg  43 

Extenders,  pg  45 

Lens  Positioning,  pg  43 

Messenger  Network,  pg  44 

Mounting,   pg  44 

Span  Wire,  pg  44 

Insf 'Action 

Field-Shop,  pg  57 

Inventory-Preventative  Maint. ,  pg  53 
Forms  for,  pg  53 
List  pg  54 
Spare  Parts,  pg  63 
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Inventory   (Cont 'd) 
Spare  Parts 

Quantity,  pg  63 

Shelf  Life,   pg  64 
Value,   pq  33 

Mast  Arms-Installation,   pgs  35,  46 
Elevator  Pluinbizer,   pg  47 
Troinbone,   pg  36 
Truss,   pg  36 
Tubular,  pg  36 

Pedestrian  Push  Buttons,   pg  15 
Cable  for,   pg  2  7 

Poles  &  Pedestals 

Metal-Aluminum,   pg  34 
Concrete,  pg  35 
Steel,   pg  34 
Wood,   pg  33 

Pull  &  Splice  Boxes 
Drains,   pg  40 
installation,  pgs  24,  25 
Peoords,   pg  55 

In  shop  Repair,  pg  75 
Safety,  pg  64 

Electrical,  pg  65 

Equipment,  pg  66 

Emergency  Repair,   pgs  70,  72 

Person,  pg  64 

Public,  pg  65 

Traffic,   pg  65 
Trouble  Calls,  pg  74 

Signals 

Bracket  Mounted,  pg  47 
Emergency,  pg  72 

Hardware  &  Acessories,  pgs  49,  50 
Lane  Control,  pg  49 
Pedestal,  pg  48 
Pedestrian,  pg  48 

Systems 

Induction  Moror,  pg  21 
Interconnected,  pg  19 
Multiple  Dial,  pg  20 
Signal,  pg  76 
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Sys teir.s    (cone  'd) 
Signal 

Alternate,   pg  76 
Coinputerized,   pg  78 
Coordinated^   pg  77 
Data  Communications,   pg  79 
Direct  Wire,   pg  79 
Flexible  Progressive,  pg  77 
Limited  Progressive,   pg  76 
Mutual  Coordination,   pg  77 
Simultaneous,  pg  76 

Supervisory,  Background  Cycle,  pg  77 

System  Computer,  pg  79 

Traffic  Adjusted,   pg  77 
Single  Dial,   pg  20 
Synchronous,  pg  19 
Traffic  Response,  pg  21 

Timer 

Advanced  Greer.  Unit,  pg  17 
Double  Interval,   pg  18 
Pedestrian  Interval,  pg  18 

Time  Switches,   pg  15 

Tools 

Construction,   pg  60 
Electric,  pg  61 
Electronic,  pg  59 
Field  Maintenance,  pg  58 
Safety,  pg  59 

voltage  Regulators 

Repeater  Stations,  pg  31 

Wire  &  Cables 

Cable  Runs,  pg  26 
Cable  Routing,  pg  27 

Circuit  Drawings,  or  wire  maps,  pg  28 

Detector,   and  Push  Button  leads,  pg  27 

Grounding  &  Bonding,  pg  29 

Ground  Network,  pg  30 

Ground  Rods,  pg  30 

Installation,  pg  25 

Interconnect,  pgs  27,  31 

Messenger ,  pgs  26 ,  45 

Size  of,  pg  30 

Signal  Control,  pg  46 

Splices,  pq  27 
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INSTRUCTOR'S  GJIUE    FOR    ADVA'^CED  SChQCL  3LIS 
OR  I  Vt?^  •  S  COURSF* 

OHIO  STATE   CEPT#   uF   E0UCATI3N,   CCLUMBUS*  DIV. 

LF    VOCATICNAL  EOUCATIGN. 

MF   AVAILABLE    IN   VT^E^IC  SET. 

PUB   OATE    -  N'J  6P. 

DESCKIPTGPS  -  ^TEACHING   GUlJES;  *STUDENT 
transportation;    ^JOB  TRAIMNiG;  ^TRAFFIC 
SAFETY:   ACC  IDE'nT  PREVENTION;  DRIVER 
EDUCATION;    BUS   TRANSPQRTAT IQN ;  PUPIL 
PERSCN.NiEL  SERVICES 

IDENTIFIERS  -  ^SCHOOL   BUS   DRIVERS;  *SHOKT 
COURSES 

A&SIkACT  -  This   TEAChIN;:,   GUIDE  IS 
SPECIFICALLY   UESIGNcU  FOR   USE    IN   AN  ADVANCED 
TRAINING  COURSc   FOk  SCHOOL   6US    DRIVERS.  THE 
COURSE   CALLS   FQk   32  CLASS   HOURS   AND  TOPICS 
ARE    DIVIDED    INTO    INSTRUCTIONAL    UNITS  WITH 
LEAVE   TIMF   LI'^ITS   INDICATED  FOR    EACH*  THE 
AFEAS   Tj   be   DEALT   WITH   IN   THE   COURSE  INCLUDE: 
(1)    PUbLIC   RELATIONS,    iZ)    SAFETY  AND 
EMEhGENCY   EVACUATION,   (3)    FIkST   AID,  (^) 
DEFENSIVE   DRIVING.    (5)    THE    DRIVER'S   ROLE  IN 
THE    MAINTENANCE    PRuGRAMf    (6)    THE  SPECIAL 
CHILD,    AND   (7)    LAWS  AND   REGULATIONS.    THE  LAST 
SECTION  OF   THIS   OUTLINE    CONTAINS  INFORMATION 
REGARDING   THE    INSTkUCTGR'S   CLOSING  DUTIES. 
(  SN) 
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'JIJIT  I  -  PUBLJC  HSLATIGKS  (Tii^ie  required  =^  5  hours) 
A.    Materials  needed 

1  o    Copy  of  local  board  policy 

2.    Suitable  film  or  filnstrip  on  public  relaMcns 
Points  to  emphasise 

1  •    Discuss  iinportance  and  need  for  tear^^ork 

2»    Discuss  the  driver's  relationship  K^th  the  pupils 

a»    Stress  need  for  rmitual  respect  to  exist  between  the  driver 
and  the  pupil 

b.  Good  pupil  control  (behavior)  is  a  must 

(1)  No  one  solution  is  applicable  to  solve  every  problem 

(2)  Tips  on  pupil  control  A-Z 

c.  Refer  to  local  board  policy  as  needed 

3»    Explain  the  need  for  drivers  and  parents  to  develop  good 
relationships  and  spirit  of  cooperation 

a«    The  driver  mst  understand  the  parents'  point  of  view 

b.  The  driver  mst  take  the  initiative  to  build  these  relations 
and  educate  the  parents  as  to  his  dcties  and  responsibilities 

c»    Discuss  the  role  of  the  supervisor  of  transportation  in 
driver-parent  relations 

d.  Stress  the  value  of  a  booklet  or  brochure  (prepared  by  local 
administration)  which  discusses  responsibilities  of  drivers, 
parents,  pupils,  etc* 

U»    Discuss  the  need  for  drivers  and  other  school  personnel  to  work 
together 

a^  Mutual  respect  of  ideas 

b«  Avoid  criticism  of  other  school  personnel 

Co  Discuss  importance  of  knowing  and  following  local  board  policy 
$0    The  driver  and  the  community 

a»  Discuss  "public  image" 

b.  Driving  courtesy 

c»  Drivers  impact  on  total  school  program 


UIJIT  II      Si^'STI  &:  S-ffiRGQJCI  F/ACUATION  (Tine  required  =  3  hours) 
A.    Materials  needed 

1  #    One  properly  eqpiipped  school  bus 

2,  Chalk  board,  eraser  and  chalk 
B»    Points  to  eiTiphasise 

1 9    Safety  at  all  times 

2«    Try  to  be  prepared  for  axxy  situation 

3.  The  driver  imst  be  in  charge  at  all  times 

i;#    Good  coimaunication  with  the  students  is  a  must 

S.    The  driver  is  responsible  for  the  safety  of  the  students  and  the  bus 

UNIT  III  -  FIRST  AID  (Time  required  =  6  hours) 
A.    Materials  to  be  used 
1  #    First  aid  kit 
2*  Bandages 
3*  Splints 

Bt»    Points  to  emphasize  -  (Instructor  may  seek  assistance  of  local  first  aid 

instructor  or  emergency  rescue  squad  personnel) 

1  •    Preserve  life 

a*    Controlling  heavy  loss  of  blood 

(1)  A  tourniquet  should  be  used  only  in  case  of 
extremities,  such  as  a  severed  limb 

(2)  Moving  of  an  unconscious  or  injured  person 

(3)  The  driver  must  maintain  complete  control 
b.    Maintain  breathing 

(1)  Recognizing  the  need  for  artificial  resuscitation 

(a)  Mouth  to  mouth  breathing 

(b)  Manual  methods  of  artificial  resuscitation 

(2)  Recognize  and  use  caution  in  administering  artificial 
resuscitation  on  children 


c.    Treatment  of  shock 

(1)  Recognizing  the  symptons  of  shock 

(2)  Prevention  of  shock 
•    Treatment  of  physical  injuries 

a.    Treatment  of  bone  injuries 

(1)  Care  should  be  taken  when  attending  a  person  with 
spine  or  neck  injuries •    Do  not  move  unless  absolutely- 
necessary 

(2)  Fractures 

(a)  First  aid  to  broken  bones  should  be  no  more 
than  to  prevent  further  injury 

(b)  Do  not  move  an  injured  person^  until  all  broken 
bones'  have  been  splinted^  unless  absolutely 
necessary 

b»    Head  injuries 

(1)  Consider  anyone  unconscious  to  have  a  head  injury 
and  take  precautions 

(a)  Call  physician  immediately 

(b)  Keep  lying  dovm 

(c)  MoT^  only  if  necessary 

(2)  Look  for  identification  tag  on  an  injured  person 

c.    Other  common  injuries  or  illnesses  that  may  be  encountered 

(1)  Eye  injuries  -  drivers  should  never  attempt  to  treat 
an  eye  injuiy 

(2)  Vomiting 

(3)  Mouth  or  face  injuries 
(i;)  Fainting 

(5)  Palls 
Moving  the  injured 

a.  Move  only  if  absolutely  necessary,  otherwise,  wait  for  the 
arrival  of  a  physican  or  an  experienced  ambulance  crew 

(1)  If  victim  must  be  moved,  it  should  be  either  feet 
first  or  head  first 

(2)  Every  part  of  the  body  should  be  supported 

b.  Moving  an  unconscious  person  could  cause  fui^ther  injury 
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WIIT  IV  -  DEFEIJSIVE  DICEVIKG  (Tijne  required  =  6  aours) 
A»    Material  needed  -  none 
Bo    Points  to  emphasise 
1 4    I'lhat  is  def  ens 
2.    \lhy  defensive  driw^uL.  needed 

a«    Number  of  school  bus  accidents  during  past  school  year 

b.  Cause  code 

c.  Bus  driver  at  fault 

d.  Other  driver  at  fault 
3*    Defensive  driving  skills 

a  9    Drivers  physical  condition 

b»    Adverse  vreather  conditions 

Co    Children's  play  areas 

d  0    Int  er sections 

e^    Being  passed 

f .    Following  traffic 

ga  Stopping 

h.    Backing  at  turn  around 

UNIT  V  -  THE  DRIVER'S  ROLE  IH  THE  MAIWTEITANCE  PROGRAI^  (Time  required  =  k  hours) 
A»    Materials  needed 

1 o    Slides  of  components  developed  specifically  for  this  chapter 

2.    Uorking  models  of  chassis  components 

3«    Slide  projector 

i;c  Screen 
B#    Points  to  emphasize 

1  •    Entire  bus  is  the  product  of  many  systems  and  subsystems 

2«    The  driver  should  utilize  all  senses  in  detecting  malfunctions 
or  early  signs  of  trouble 

3f    The  drivers*  habits  greatly  influence  the  econoiry  of  operation 
T-rJir-  ^  t)US 
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ho    The  driver  should  use  proper  channels  and  forms  in  coininunicating 
vrith  supervisors,  mechanics,  etc# 

5»    Emphasize  driver  tips 

6t    Safety  of  the  pupils  must  be  the  first  consideration  at  all  times 

UNIT  VI  -  THE  SPECIAL  CHILD  (Time  required  =  2  hours) 

Ao    Material  needed  -  none 

Bt    Points  to  emphasize 

1 D    Transportation  of  the  handicapped  has  been  of  great  concern  to 
educators  for  years 

2*  There  are  many  problems  dealing  with  the  transportation  of  the 
handicapped 

3o  Local  board  policies  should  be  explained 

U»  Explain  parents^  responsibilities 

5»  Explain  teachers^  responsibilities 

6»  Explain  child^s  responsibilities 

?•  Explain  bus  driver  and  assistant's  responsibilities 

8t  Various  types  of  handicapped 

9*  Suggested  requirements  for  the  handicapped  vehicle 

MIT  VII  -  LAWS  &  REGULATIONS  (Time  required  =  6  hours) 
Am    Materials  needed  -  none 
B»    Points  to  emphasize  -  all 

Closing 

A«    Instructor  completes  attendance  record  in  triplicate 

1 •    Send  one  copy  to  driver  training  consultant 

2e    Send  one  copy  to  the  sponsoring  school 

3  •    Instructor  keeps  one  copy 
Be    Send  3"  x  5"  information  cards  to  driver  education  consultant 
Co    Send  course  evaluation  sheets  to  driver  education  consultant 
O  Df    Complete  payment  request  sheet  and  send  to  the  sponsoring  school 
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CRUOK,    CARLA;  OPlFf^  ITH,  MARY 

A   GUIDE  FOR   ESTABLISHING  A   HuMfc  ECONOMICS 

RELATED  OCruPATlCNS  PROGRAM. 

KANSAS  "'dV.,    MANHATTAN.    DEPT.    OF  ADULT 

AND   uv    UP-       -NAL  EDUCATION. 

MF   AVA.     ,i          IiJ   VT-ERIC  SET. 

PUd  DATE  -  72  75P. 

DESCRIPTORS  -   *RESOURCE   GUIDES;  *REFERENCe 
MATERIALS;    ^PROGRAM  DEVELOPMENT;  *CURRICULUM 
PLANNING;    INSTRUCTIONAL    MATERIALS;  RESOURCE 
MATERIALS;    UNIT    PLAN;   *OCCUPAT I ONAL  HOME 
ECONOMICS;  BIBLIOGRAPHIES 

ABSTRACT  -   INTENDED   FOR   USE   AS   A  REFERENCE 
FOR  THE  ESTABLISHMENT   OF   HOME  ECONOMICS 
PROGRAMS,    THIS   RESOURCE   PAPER  PRESENTS 
DEVELOPMENTAL    INFORMATION   OF   A   GENtRAL  NATURE 
AND   IDENTIFIES   APPROPRIATE  BIBLIOGRAPHIC 
REFERENCES  AND   MATERIALS   ON  PROGRAM  PLANNING 
AND   IMPLEMENTATION.   A  STUDENT   LEARNING  UNIT 
AND   SCRIPT   FOR   AN  ACCOMPANYING  SLIDE  SERIES 
ON  OCCUPATIONAL  HOME   ECONOMICS   DESIGNED  FOR 
USE   WITH  THIS    GUIDE  ARE    INCLUDED.  THESE 
MATERIALS   MAY    BE  ALTERED   OR  EXTENDED  TO  FIT 
INDIVIDUAL  NEEDS  AND/OR   GROUP  SITUATIONS. 
COURSE   SUGGESTIONS,   EVALUATIVE  CRITERIA, 
STUDENT   SELECTION   PROCEDURES   AND  A   SET  OF 
GENERAL   OBJECTIVES  CONSTITUTE   A  MAJOR  PORTION 
OF  THIS   PUBLICATION.  (SN) 
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Authors '  Intentions 

This  resource  paper  is  compiled  to  serve  as  a  reference  for  the 
person  desiring  information  about  occupational  heme  economics.  It 
provides  guidelines  for  the  establishment  of  an  occupational  home 
economics  program.    The  information  presented  is  of  a  general  natiire; 
if  more  specific  information  is  desired  the  reader  should  refer  to  ■ 
the  references  in  the  bibliography.    The  annotated  instructional 
materials  section  servei;  as  a  guide. to  useful  materials  for  reference 
and  for  help  in  actual  program  development  and  implementation.  A 
student  learning  unit  developed  for  use  vith  the  reference  paper  has 
been  included;  it  may  be  used  as  is  or  altered  to  fit  individual  or 
group  situations. 

In  addition  to  the  resource  paper  and  the  student  learning  unit, 
a  slide  seriet;  was  created  to  serve  as  an  introduction  to  the  area  of 
Occupational  Home  Economics.    The  script  for  the  series  has  been 
included  here  for  interested  persons  to  use  as  a  guide  in  developing 
their  own  such  slide  series. 
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"The  ability  of  soci'^Ly  to  affoiu:!  ecoMoiirlc:  security  to  }vh);)1c: 
with  varyinn  levels  of  cduco!:.ional  attcnni'.ciic  one!  occupational  cx[)Cvm-- 
encc  lies  near  the  hcjrt  of  sDstainiriy  a  safe  and  saiie  society.    It  is 
vitals  therefore,  that  educational  planners  oxamiiie  carefully  the  basic 
relationship  of  school  pi^ogranis  to  the  needs  of  all  individuals  for 
occupational  preparation  and  to  the  nature  of  the  preparation  which 
schools  should  and  can  provide."  (25^  pp  3) 

Vocational  Education^  Occupational  Education,  and  Career  Education 
are  titles  used  to  discuss  that  field  of  education  \/hich  educates  people 
for  an  occupation.    Realization  of  the  truth  of  the  above  paragraph,  of 
the  importance  of  tiie  individual,  and  of  the  fact  that  only  about  20;:' 
of  the  jobs  in  the  U.S.  today  require  a  college  degree  has  forced  educa- 
tion to  become  more  concerned  about  how  its  curriculum  is  meeting  the 
needs  of  the  ^.eople  it  serves.    Most  authorities  agree  that  vocational 
education  as  a  part  of  every  student's  curriculum  is  the  answer  to  mak- 
ing education  relevant.    A  truly  comprehensive  program  should  be  avail- 
able to  all;  all  ages,  all  socio-economic  levels,  all  cultures,  and  both 
sexes . 

"Education  is  the  vehicle  by  which  man  can  cope  and  interact  with 
his  total  environment  in  a  rational  manner."    (27,  pp  2)  Career  ori- 
entation and  the  study  of  the  world  of  work  is  imperative  for  all.  We 
must  act  now  so  that  every  student  vnll  have  a  salable  skill,  so  that 
the  drop  out  exit  from  school  is  closed,  leaving  only  higher  education 
or  an  occupation  as  the  exits  from  formal  education.  Occupational 
education  for  all  is  the  dream  of  many,  but  it  will  come  true  only 
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if  there  is  f  Ic^xibi  1  i  i.y  i:\yi  coMf^lont  evaluation  of  educn  l.ioiUil  proqr\:iiis. 

A  word  of  friijtiuii,  vucaLioridl  eduootion  does  not  tjke  the  placo  of 
cjeneral  education  but  grcv/s  out  of  it,  siippleir,enls  and  cnhonccs  it. 
Vocctional  educcLion  if.  t'rjs  an  essGnticH  part  of  a  v/eTi  plan'iod  total 
educational  procjraiii.    Reiioral  o.Jixati on  needs  to  precede  auu  uL^.uinpufiy 
vocational  education. 
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1.  Helps  the  iiuli  viu:.!'-.  I  fi-r.'  ■ ;,i f-ci.ovy  c:-i)loyi,i^iii:  so  as  \o  niciinlaiii 
his  self -resfiu^a  u'i<"i  di^  ni  : y 

2.  Helps  the  iddi  vi      i  ^riji;^:..  (.o  oVi  aspcct.s  of  work  so  that  he  c;::i 
succeed  in  a  chosiMi  occi:p-!r'ni 

3.  Provides  the  iiiGriir,  of  h^m-  .i!;^  tn^:^  ,  sychcj  ioni  cal  ,  soci  ologi  cal  ,  aiid 
ceo  101  ir.  needs  of  tlie  i  rid  i    dua  l  ,    hus  pr\oviding  for  the  total 
grov/tl'  of  the  individual 

4.  Devefopo  pride  in  oe '^d  weri   anshij.^  reriardless  of  the  type  of 
career 

5.  Produces  skilled  res    i'sV^l:^  yo'Jivg  adults  who  are  prepared  to  accept 
a  productive  place  i:    today's  society 

6.  Stimulates  desirable  .  .Litudes  tow  irds  woi^k 

7.  Provides  flexibility      ich  cillov/s  people  to  enter  and  leave  train- 
ing when  ready  to  do  such 

8.  Assists  persons  in  iiaking  appropriate  choi  :es  of  occupational 
specialization  consiste:nt  with  their  interests  and  abilities 

9.  Develops  the  individua'  s  ability  to  make  wise  decisions  in  ac- 
coruance  with  changing  socio-econonn' c  conditions 

10.  Provides  skills  needed  to  secure  a  job,  perforin  successfully  on  the 
job  and  plan  for  advancement 

11.  Develops  awareness  of  the  legal  aspects  of  work 

12.  Develops  the  ability  of  the  individual  to  get  along  with  fellow 
workers  and  employers 

Although  this  is  not  an  exhaustiv    list,  these  are  recognized  as  the  main 

purposes  and  goals  of  vocational  education.    Such  a  list  will  prove  to  be 

of  great  value  to  the  person  or  group  which  is  initiating  a  vocational 

education  program  or  course. 
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I  j 

Ty nc' s  j.- i  \' o c I. i  o v] a  1      'k; t i  c n 

Vocational  ocucaUon  prorrd'iS  now  oro  at  the  c  1         c^;  y  .  nd 
junior  hinh    ov^  1  bcrvM.cj  as  i  i*     .iCUional  proyrf;;.::. .    Thjso  oric^iu 
the  stiid^'iit  to  t\]Q  general  world  of  v/or-k  concepts.    Second^iry  schools, 
junior  colleges,  area-vocational -technical  schools,  colleges,  adult 
and  continuing  education  programs  becon^e  more  £,)e(:ific  and  usually 
provide  v;ork  experience  as  a  part  of  the  occupational  class.    In  ad- 
dition, there  are  vocational  rehabilitation  programs  and  private  pro- 
grains  s:..ch  as  training  programs  provided  by  industry  i^or  its  employees. 

The  established  subject  matter  divisions  currently  used  are: 

1.  Vocational  "Agriculture 

2.  Office  and  Business  Occupational  Education 

3.  Trade  and  Industrial  Education 

4.  Vocational  Home  Economics 

5.  Technical  Education 

6.  Distributive  Education 

7.  Health  Occupations 
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All  of  tfv-*  purpc^cs  of  vocol"io:i^J  LuULcUiOi*!,  cxcci)!,  iho  ttaitriiKj 
for  a  specific  skill,  are  osscnndl  co'^iionul  i  ties  in  the  ti-aiiiinn  of 
irulividual  reoercJless  of  his  cliosen  cux'upo li  oiiol  oinphv'ri s .    Coo[^i)r-; L  i  vc 
education  progranis  teach  all  students  the  basic  factorr.  related  to  the 
world  of  work  in  one  coro  class  with  specialization  skills  taught 
after  the  core  course.    This  allows  for  better  utilization  of  teachers 
through  the  use  of  team  teaching  and  the  el iiiiination  of  dtiplication  in 
each  occupational  class.    Facilities  and  instructional  niaterial  are 
utilized  more  efficiently  and  because  there  is  one  course  for  all,  fewer 
copies  of  materials  are  needed.    Included  in  cooperative  education  is 
the  needed  general  education  such  as  math,  social  science,  health  educa- 
tion and  science--all  based  on  the  application  to  the  world  of  work. 

The  one  essential  in  a  cooperative  program  is  a  good  director  who 
can  work  with  all  persons  involved  in  order  to  identify  commonalities 
and  unique  aspects  of  the  various  area  and  thus  organize  a  productive 
program. 

In  cooperative  programs  much  of  the  technical  and  specific  oc- 
cupational skills  are  taught  during  the  students  work  experience  phase 
of  the  program.    This  means  that  cooperative  programs  are  relatively 
inexpensive  to  establish  because  the  school  has  very  little  major  equip- 
ment to  purchase.    Therefore ,  advocators  of  cooperative  education  feel 
that  it  can  better  serve  the  needs  of  its  students,  and  at  less  cost, 
while  utilizing  instructors  and  materials  more  efficiently. 

Before  deciding  upon  a  cooperative  education  program  the  dis- 
advantages should  be  considered.    In  small  towns  or  rural  areas, 
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\v:i;;.ij  M.-.;-o         i''.^  i n :.u f f 'i c i ofi;.  biJS^i ik' :.s  and  industry  Lo  [M^ovule  work 
cxpci'i  r;i'(.'!  V  cijop::i'Mt  i  vr^    Juc:;  f.i \:':>y  bo  i;i,poss ii^  1  c: ,    Lock  of  cocM^or- 
etion  c.::ii  alscj  ViMil  Liil:  p)\v;i  c;^;  where  evor  it  is  ostal)!  i siuKi .  Div;.r^~ 
sity  0.  occun;  L'ion:-. ,  (uiica  ti  c:u'i  1  levels^  types  of  procivciiS^  croups 
servucl.  c:eoyrci|.)hi c  localicM^s,  and  t!ie  wide  nuir,bcr  of  occupations  make 
coopcraLivo  education  difi"icult  to  employ. 

Cooperativo  educalion  just  plain  "niakos  sense"  if  minor  difficulties 
can  bo  ovcrcomG.    Even  in  rural  areas  cooperative  education  can  be  used 
in  order  to  teach  the  coinniondl  i  ties  in  the  world  of  work  to  all  as  a 
core  course. 

Mason  (4)  identifies  tlie  elements  of  a  cooperative  plan: 

Related  instruction  in  school 

Selected  trainirig  stations  for  work  experience 

—  Student  -  Leader  witl^  a  career  objective 
Preparatory  curriculum 

Step-by-step  training  plan 

—  On  the  job  supervision 

—  Qualified  teacher  coordinator 

—  Adequate  time  for  coordination 

—  Suitable  class  facilities  and  instructional  materials 

—  Well  defined  school  policies 

—  Well  organized  program  records 

—  Use  of  an  advisory  committee. 


ERIC 


4055 


Hov/  Cdw  v;e  !:m-ovv:  .  cJucca:  1  on  ir.  hf  and  Lnr-n:;;.jr  tio:;  ,:u;d 

cit  the  same  ti:i:c  dp\'^H(V)  pr(;v;rur.o  in  ti:^-'^  r:c..;;;o:,:  i      )T'1atoci  r  ::;:iJi.,a  I  i  ons? 

Eiicourayed  !)y  s^alo  and  ■rcdero'l  f.upport  ;ho  e;' .nrt.  of 
hoiiie  econoiiWf:s  ir.  Loconiing  an  ii;ipo)M.Mnl  and  vito,l  avoa.    The  1  ricrooscd 
demand  fo)'  occupational  education  prcr^ohtcd  nur.^crous  nucstioiv.  to  tfioso 
in  home  econoniics  education.    Can  provision  Ijo  made  for  education  for 
hoMieiriakirig  as  always  and  inteyrato  eiiiployiiient  programs?    Wiiat  will  bo 
the  relationship  between  the  two  emphasis;  what  new  material,  facilities, 
and  teacher  preparation  will  be  needed? 

The  1963  Vocational  Education  Act  was  the  first  time  in  the  his- 
tory of  home  economics  any  purpose  other  than  training  for  honieniaking 
was  identified  by  law.  The  act  created  the  dual  role  purpose  of  home 
economics,  namely,  training  for  homemaking  and  for  a  career. 

Part  F  of  the  1968  Vocational  Amendments,  entitled  Consumer  and 
Homemaking  Education,  provided  more  funds  for  the  H.E.R.O.  programs, 
state  programs,  curriculum  development,  teacher  education,  and  for 
research.    More  emphasis  was  given  to_  the  dual  role  of  home  economics. 
Stipulations  were  included  that  1/3  of  all  funds  under  Part  F  must  be 
spent  for  programs  in  economic    depressed  areas  or  areas  of  high  un-- 
employment.    Part  F  also  states  that  consumer  education       a  part  of 
occupational  education  programs. 

The  dual  role  function  of  home  economics  must  bo  taught  at  all 
levels  and  in  all  areas  with  the  homemaking  and  occupational  aspects 
working  together  to  help  the  v/cmen  and  the  increasing  number  of  men 
home  economics  serves  to  better  understand  the  total  scope  of  their 
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roles  in  society  toJ-y.    C^irc  inuru  be  tLikon,  how':^\''M' ,  to  dis- 
ti'iifjuish  between  ti^e  courses  for  lic-rK-i-idkifiu         Liioso  \rr  crciip.;  [  i  .iiis . 
Apprcpricite  titles  for  lioii.c  oconc.iirics  related  careers  rieed  lo  bo  for^;;- 
ulQtGci  and  niaterials  and  faciiiti;:,  created  to  fit  tiie  nev/  occupatiofi 
courses . 

Lawson  in  Ci;!l]ten]p_pj^ar^^  states  that  wage  earning  pi^ograni^. 

should  consider  these  five  facts: 

1.  Courses  planned  for  employment  preparation  differ  from 
those  prepared  for  hoii^eniaking. 

2.  Occupational  education  programs  in  home  e c 0 n  on) i  c s  can  be 
effectively  built  on  basic  iioiiiemaking  courses. 

3*    The  way  in  which  home  economics  is  taught  influences  the 
extent  of  carryover  to  occupational  preparation. 

4.  Personal  qualities,  work  attitudes,  and  job  skills  are  among 
the  competencies  required  for  success  on  the  job  and  thus 
are  the  basis  for  curriculum  development. 

5.  Some  types  of  home  economics  employment  preparation  can  be 
taught  more  effectively  when  coordinated  with  another  phase  of 
vocational  education  or  a  related  discipline. 


Fi.E.R.O.  (Morne  Econo;.n      Related  Occupations)  is  the  terr,rinolovy 
currently  being  used  for  occupa  Li unal  hcp-e  eco.noi^^ics  procraii.s.  These 
progroiT.s  liujst  consider  soci o-econo;:,i  c  factors  and  the  clianges  afffictinc. 
employ!::':^n :  if  the  projranis  arc  to  serve  tha  individual. 

Curt^ent  factors  identified  as  which  affect  H.E.R.O.  are: 

Move  froiii  rural  to  urban 

Increased  iiiObi  1  i  ty 

Develop;nent  of  social  conscience 

—  Ecology  iiiO'venient 
Technological  advances 

Change  from  family  as  a  producing  unit  to  a  consuming  unit 
Industrialization 

—  Population  explosion 
"  Longer  life  span 

—  Affluence  and  poverty  existing  together 
--  Mass  communication  and  transportation 

—  Increasing  number  of  v/omen  working 
Automation 

—  Shorter  work  week 
More  lei  sure  time 

—  Increased  productivity  by  business 
Increased  foreig,  competition 

Demand  for  skillea  labor  with  jobs  for  unskilled  labor 
rapidly  decreasing 
~  More  education  needed  for  work 
Families  eating  out  more  often 

—  More  demand  for  child  care 

"  Increased  demand  for  clothing  alterations 

—  More  nursi ng  homes 

—  People  travel  more  and  to  farther  places 

Largest  growth  in  careers  is  in  information  industries 
as  a  result  of  the  knowledge  explosion 

—  Fewer  jobs  being  created  for  private  profit 

—  More  total  job  opportunities 
More  variety  in  family  patterns 

Social  tensions,  more  mental  and  physical  stress 
Racial  problems 
More  young  workers 

Shortage  of  experienced  workers  in  some  careers 
Increased  unemployment  among  youth,  older  people^ 

minority  groups,  and  women 
Womens  liberation  movement 
Drastic  change  in  the  goals  of  youth 
New  products,  especially  food  products 
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specific  factors  to  con?iicicr  v/ho!!  acLually  seLtinc  up  a  ^;.EJ^.O. 

program  in  addition  to  current  factci-s  nrt;viaii:-ly  cited  arc: 

Econoniic  resources  of  uhe  co:ii;:iUj'ii  ty 
~~  Size  of  tl'iG  city  0^^  co:':;.''Jni  ty  the  p)-o:;ra;i:  will  servo 
~-  Low  income  grouns  v/iuiiin  i.ir:;  area 

—  Coiiiinuni  ly  su[;pi:."t 
Publ ic  opinion 
Pov/er  structur  e 

Mobility  of  persons  t\^ri  prc::'rai:i  v/ill  be  serv'ing 
Labor  and  manaqonient  practices  and  policies 
Educational  facilities  and  niaterials  cvailai)le 
Cultural  values 

—  EmployifiGnt  opportunities  (needs  and  trends)  in  the  area 
Eniploynisnt  projections  and  census  data 

Money  available  for  the  program 
Geographic  location 
~-  Capabilities  of  instructors  and  resou)^ce  people 
Special  items  related  to  the  subject  matter  field 

Every  program  should  vary  somewhat  to  meet  the  specific  needs  of  tiie  in- 
dividuals and  the  community  it  serves. 
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The  list  which  follov/s  is  cci-pileci  fro:;]  a  ^/ide  liir  bcr  of  )\?fevcnc..:, ; 

so^iie  gave  only  oiie  or  two  progr:r:s,  others  such  as  the  variolas  vo'lu;:^^?  of 

IJJiricns  Jc^'ch^r  prcvided  e  good  variety  of  pro[j)\-iriS  r:n:i  evt-'i  so!.;2  dc- 

scriptions  of  the  prograiiiS.    The  list  iricl tides  a  nui:ii;cr  of  l-L'^k'-l^^^lD' 

of  Occupational  Titles  listing.    The  list  serves  as  a  ouide  U)  one  wlio 

is  interested  in  what  H.E.R.O.  offers  and  provicies  help  for  dm-  who  is 

establishing  a  H.E.R.O.  prograni  at  the  secondary,  junior  coUecjo  or  adult 

education  level.    The  list  does  not  include  jobs  requiring  college 

degrees. 

Child  Care  Services 

child  care  attendant  or  assistant 
day  care  center  leader  or  aide 
chi Idren ' s  matron 

assistant  in  pediatric  ward  of  hospital 
manufacturer  of  or  einployee  in  a  place  which  makes 

children's  toys,  clothes,  accessories,  etc. 
chi Id  monitor 
children's  clothing  maker 

sales  clerk  in  children's  department  in  a  store 
community  or  private  nursery  school  leader  or  aide 
community  recreation  aide 
employment  in  a  home  to  care  for  children 

assistant  in  a  children's  home 

dietitian  or  cook  for  places  which  feed  children 

elementary  school  teacher  aide 

preparation  for  becoming  a  teacher 

baby  sitter 

a  mother's  helper 
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quantity  cook  in  institutions  such  as  hospitals,  coMori-'^s^ 

nursing  i"ic;',.ei,  school   lunciies.  restaurants 
food  service^  supervisors 
caterin.g  service  nr^naqer  or  cook 
family  dinner  service  sijjcialist 
waitress 

short  order  cook 
sal  ad  gi  rl 
pastry  :^ssistant 

cake  decou'^tor  in  a  shop  or  at  hoiiie 
cook  for  private  hoiises 
fountaiit  service  worker 

grocery  store  cashier,  stocker,  meat  dept.  worker 

advisor  on  use  of  food  coiiin^odi ties 

food  testor 

dieti  ti  ans 

hostess 

sandwi  ch  maker 

work  in  bakery 

dishwasher 

work  in  private  home 

Feast  programs  are  being  established  which  mean  food  education 
and  service  training  programs 


Community  Services 

bridal  consultant 

companion  to  the  elderly  in  nursing  homes  or  private  home  of 

the  elderly  person 
companion  aides 

management    iide  in  federal  low  rent  housing 
homemaker  assistant 
housekeeper 
home  nurse 

hotel/motel  housekeeping  aide 
nursing  home  housekeeping  aide 
homemaker/home  health  aide 
family  health  assistant 
home  economics  teachers  aide 
tourism 
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Gpparel  sperir' 1  i  st 
dc3iqni!]j  cloLhi  n:; 
liiOdcil  1  i  ng 

fashion  careers  and  rutailini' 
clothiiig  teacJ;':r^  aide 
interior  d^si^^ners  assistant 
fabric  \]]r^^\-\ten^<nce 
upiiol story  work 
trade  tai'^orinj 
costupx-  construction 
fabric  coordi^iator 
iTii ni ncM-y  aide 
textile  testing 

clothing  store  alteration  lady 
insti tuti onal  seamstress 
presser 

Work  in:    bridal  shops 

clothing  stores 

women's  apparel  shops 

cleaners 

laundries 

linen  services 

fabric  stores 

sewing  machine  stores 

Working  as :  buyer 
tai lor 
week  worker 
service  worker 
seamstress 
processors 
spotters 
piece  workers 
salesperson 
delivery 
clerk 

marker^  presser,  or  finisher 

shi  rt  operator 

washer 

maid 

sewing  for  others  in  own  home 


ERLC 


4062 


1 


florist  heii^or 

windov/  disp!^;/  or  hcip::r 

drapery  hc:-;^r,  d,v:.;ry  corisi r;;:.ti on 

f 1  oral  desicner 

hope  furnishing  aide 

testor  of  equip;!, erit 

floor  coverirg  consul l^-.n t. 

Work  in:    drapery  stores 

interior  cicsiqii  shops 

equipiiicnt  and  fiirnisiiiflg  sto'res 

upholstry  shop 

furniture  stores 

floral  shops 

refinishi'ig  shops 
Work  as:  salesperson 

disp layman 

supervisor 

consul tant 

instal Inient  person 

delivery  person 

factories  which  produce  hon^e  furnishings 
upholstry  and  refinishing  in  own  home 


General 


Before  the  specific  career  is  taught  courses  which  are  general  in 
nature  are  taught  and  are  entitled  as  occupational  home  economics  in  most 
cases.    Special  occupational  courses  are  also  taught  in  home  economics  for 
the  slow  learners,  the  handicapped,  correctional  schools,  in  some  places 
courses  for  the  migrants,  the  mentally  retarded,  and  the  deaf. 
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C'cr   Liic  L;. ::•;!>":  r  ■  •  C:  _ .;  ^  -  ■    J.    1-   r. i : .  . 

about   Llm  prupi »se'd  pr-(;.'_it Tii?! . 

S.  ])evcili)p  a  ciirriru.lunu  LccjIn:  a  I  maL'crJa.ls  Mv^i  j  Inb  Ic^ .  v.us  j  1  OLijc^"*  ])j^o- 
grunus  ,  gaUior  iiu  Lcri  als  lo  use,  scL'  Lcn  i\i.vc'  pIlMI-;  t'ljui  S'/iu.u  u  1 1'.s  . 
Go  L  i'lnul  adnuji.LS ti 'Li  Liiui  aj^ijji'ovcil. 

G.     DctcTniino  sludonL  so.lc'otioJi  ajid  Intcix^sty.     Do  tlii.s  as  n  parL: 
nuinbor  J:  . 

7.  Detornij.Jie  Tinal  mnlox^ials  nnrl,  rocilit.lcs  noodcd.     This  ]ia])poiis  c^s 

the  final  step  oi  part  five. 

8.  Determine  tlie  instruetor  if  it  is  nut  the  one  planjiing  tlio  j)ron;rnrn. 

Tliis  is  sucv^estoiL  to  be  done  at  sevorril  points  but  ±t  v;ui«ld  iviosr 
helptul  if  tlie  instructor  could  be  :in  oji  as  much  o  [.*  tlu*  jjlarnrijK;  as 
possible  if  it  is  Jiot  tlie  onci  wlio  is  directing  tlio  plaiiJiin^;-. 

9*     Plan  work  experience  and  tlie  needed  trainijiy  stations. 

10.  Select  the  forms  to  be  used. 

11.  Plan  for  evaluation.     Initial  steps  for  this  will  be  considered  during 

step  five. 

12.  Implement  the  program.     Plan  for  continuous  updating  and  improvements. 
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ii"  tiujrc'  is  a  ]^C(  0  t's:!  Jl'  ^.^!  \,J':.  l  c^>,:i'M.l  v  .Is    ^1.      11'   L^icr^-  J:,  i-'j  t.i-.  " 
for  '0  proi^ri'j.i  ^  i-     ij^-'ld  iU;L  bc^  sc^t  up.     IT  C'(':.^.:iv^  iv^ 

exist'    l]]C    pr{);:^r::in  IJ*'    Jjra'f  ri        ;;,:<:;"{  . 

acliniiristr'Litf  oji ,     Tii  u  larja/  sy,s["ti:i  a  dire.'cMor  or*  ci  L'v  siipi«rvjsor  ir.uy 
do  lliis  Vv'Oii^  but  usually  iL  is  tlio  ]iomu.  oconom  i.(.\s  iustruotor  who 
beconios  tho  louder  in  progrciiii  os  I 'iljlishmojit  , 

In  detorniinxnij^  lliG  vicvd  u  coiiu'iiiuilty  survey  of  some   t'yjjo  is  dojio. 
Bo  fore  doing  a  formal  survoy  an  advisory  conimittcc^  sliould  bo  foriiicKl 
to  lielp  in  t])esc  iiiitial  stops.     'flioy  can  invcstin;atc  wliat  lias  alrc^ady 
boon  done  in  tlio  coiiimuni Ly  Lliat  wi.ll  pi-^ovidc  helpful  infonnatioJi, 
talk  Vvitli  the  local  employment  j:.eour^ity  offiee,   the  Cliamljor  of  Conir.erce^ 
business  organisations,  and  labor  groups  in  order  to  make  tliem  aware: 
of  what  is  beijig  proposed  and  to  gather  information  tliat  already 
exists • 

If  through  these  steps  not  enough  information  ean  be  gathered  a 
eomnuinity  sur^vcy  should  be  set  up  using  tlie  advisory  eommittee  to 
assist  with  organizing  and  doing  the  survey. 


ERIC 


4065 


rnM^'lc  :':•!:■[■  :i;      >r  Liii^ ^  ^  i\ '( '  o;  L  u.m-,  ]    | ,  i    ; '  ;\ ;  .\ . 

ii  JK'v;  pro|',rn!n        bc-jji;;  I'on.'^  cl  t>j:c:  (i;    I'l''    i  i c  .-■  I't/^  .-^         ^!c:  ci.^^ 

roriiial  j  on  of  'on  advifMa^y  t'<'j::uij  1  i      .     JJ*  r^:c*]  f.-c*  U  d  ('m^J.y  .hi  i-j;c 

p]  r^iiJij  n;-;  Lliuy  can  pravlci'  ci  ^^'C''!J  ij^  oj'  a: -s  :i  m  tan^;'(^  :mk;  \:'.M.  rm-rlMin 

niuiH'  c'J  .reel .ivc;l  y  laLci;  ],K.'r:"!USC'  iiivy  invJcirs  Irijul   I  Iv,    }nH.iyr:i:iK     '  i>ai-\,' 

h*.)  select  an  overall  advisory  ocm:u!IJ- L' Lc:^  wJirji  ]}]an]iln:^  n 
and  then  selcet  smaJ.lor  coi.imi  t  Lgc-s  ihiit  z\ro.  rospojisiblc-   Lo  Lhe 
overall  roinml  Lree.     Tlio  .snallor  eoiiniii.t  Lcofj  x\H;rk  with  ojk^  jjart  :i  eu.l  Cir 
area  of  tlin  total  procj^rani. 

Because  Ihc^.  teacher  is  thci  ojie  v.^ho  \v'orks  most  (Lire(*Lly  v:al]i 
the  coia'iuttee,  she  sliould  plcay  a  n:ajor  role  in  tlic  selection  thv 
eonmiittee  and  in  its  organi'/ation.     Seleetion  is  usually  done  ]jy 
l*:irst  asking  persons  if  tlioy  wouJd  ]je  inLeroistod  in  serving  on  an 
advisory  conunittec  and  tlicn  sending  letters  to  rormally  ask  the 
persons  to  serve. 

An  advisory  committee  ean  be  as  small  or  as  lai?ge  as  felt  needed. 
The  average  numjjor  reeommendod  is  from  'I  to  7  pei-'sons  because  larger 
groups  become  too  diversified  in  opinions.     Foi-^  ll.k.R.O.  progrcuns 
suggested  members  are  housewives  with  sincci-^e  interest  in  tlie  program, 
home  eeonomios  related  business  persoJincl,  women  wlio  have  a  home 
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u   rctri  L. :;];•;  ])as^:;   ^^^^   LiiJi^  o:i]y  ];.?rL  oj'  the:  Cuiii::!  i  i:  Ic:-  v;.U."L  1)^    ]:rv:  riirl: 

Tiu:  fujic  1.' o:]^:;  of        nclvisf-ry  corijiij  I  tc^o  riT'o: 

--aid  Jn  pu]:j.l  i.c:vLy,  ].)j'0':^rani  nivji.io  L.i  on  and  1ji lx'r]*^i*e'tii  L.iuJi 

♦•-Iclc'j] t  i J  y  ajx\'js  jjUo  v:iu\'jj  cco.rioniics  ccin  expand 

--he]])  Ic)  do  [(j^mint'  cr  J.  Lcu'^ia  J*or  selc'(»Li()i]  oT  trainnv.:; 
sU'  LvLons 

--rcvJ.i'U"  and  i-c^visc  rraJnJnj.^  planii 
--sign  all  L"ra.inj.n<;  lOap.s 

--recoiP'TKnid  a  mliuiri^iiii  v;agc  for  tin:.  Tnirposi'  of  provcjivL: in^.'; 

exploitatJon  oi  ycvidonts 
-  -prov  J  d.u    upplc^ir.ej  i  ^a  ry  Inst  vuc  t  i.ona  1  ma  t  c  r  i  a  Is 
--assist  vm"  til  the  cvaliiaLion  of  the-'  pro|:rrani 
--advise  on  criteria  ior  selection  and  recruitmcii I  of 

students 

--advise  as  needed  in  relation  to  p7:^oy;ram  objectives^ 

course  coiitejit ,  ajid  eoinpe  Lencies  expec  ted 
--help  obtain  information  a])out  job  oppor tiuiities 
--help  br^oaden  contact  witli  tlie  people  in  tlie  community 
--bring  commnni  ty  feedback  to  the  rest  of  tlie  coinniittee 

and  tlie  scliool  personnel 
--provide  continuity  and.  stability  in  the  program  from 

year  to  year  even  v;lth  a  cjJianf^e  in  teacliers 
--acquaint  tlie  board  of  education  VN/ith  program  objectives 

and  needs 
--sponsor  classes  and  FllA 

--study  otlier  programs  and  materials  and  recommend  nevj 
ideas 

^   --a  very  important  job    --PUBLIC  RELATIONS 
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\v1jc'I1  iiu 'C  L  .1  j  i;j;s  ti 


:i  i^c:  lie  ]  cl  a     u  .1  J.     1 ; i  j  j i it  d  c:  j  ■  i '  r. d  i  i 


Mciii};(:rs  arc  sca.v,rj\|_^  on  a  vo.liniiary  bciS-is  so  Ihcfr  I^l- 
valued,     Aiij:^,  ,Nov.  jFcib .  ,  ajnl  May  arc  s\r';;;(^s  [  I'ti  as   L.ii;!C  ?;   l\yr  ]rri  ]ov 
nieetiri;!;s  vjj  Lii  otl^ors  hold  v;]icn  llior^j  .u-;  an  ivApcrrVunl  li  'il  tcr  ol' 
business  tliuL  must  bo  cons.ldorod .     Thc>  L-iHiVuitruc  shuu  ld  ]i::vc  a 
president  and  a  scn^rGt^ary.     'I'iio  I:etieher(s)   ol"  Llie  pro;j,rai;i  a  L  leiid 
the  meetings  but  slunild  nut  bo  in  el^iargc. 

Use  but  donH~  abuse  the  oommi  L  tee  _  Make  tliem  realize  t]>elr 
efforL  counts.  'Jliey  are  the  vital  link  v;iL']i  Die  eoiri:nun:I  ty  v.liieli 
supportvS  tlie  profj;ram. 
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und  in  (^onliJiuous  u]xJ::  LJnj,?,  oV  liKirn  in  carder  Lo  IvCt^p  jliVc  asL  v:  1  i  ii  [-.^^ 

Tcnl-ativc  objoctivc^s  cs tiil.vlltilicd  at   Llic  .inJlial  ^;lcp  oi"  hnplo- 
mcnt.i;:'^,  s  pro^i\iri,  aiid  coiilxiiuul  revision  of  liicrn.   gives       iocl Ij;r-> 
to  foUovj   Lin^ou|;::]u>ut  tlie  plajuiin;^;  ana  pi-ovidcs  c*onl" J  iriU-i  l.ly  to  tlio 
prJjlic  a  rationale:  for  all  tliat  is  being  clone. 
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ajjd  .r?>r   Ihc  cr:.!'*  I  s;:>  'i  r:   pp-     ii;:.      I.  i   S(  j'\'('S  ;i 

rvlci  LioJi;-.    I'c  '  ■]";:  ij  I      '    l--    hiv't'!-       I!..'   ];     pJ.c.'    iinM!.    lix:^  \'(')y  *'  'i 

oT  Die   idea  iuiJ.  also   rc^  [,;,'l']irv    L'/'^j'r  ^;L;ppcn'[.     \\h  ;  ]  -  Lcil 

survey^   jJiTpr.;;;' 1         uii'i  ]H\^;nur\M«  ir.:i  ;  (- ;  m  al  y  r.ui        vn  1 .1  ;  ri  <  U) 

hc'lj)   in  p.l  u  nji.in.';  l-u^  (*()iu\sc'  c^fjilc!'!   aixi  in  cs  I  aljl  i  s]]  i ;  i|  ■  j'ossiljlr 

v;ork  s  la  Linns  .     Tim  su  pvc^y  icicnl  J  JVk\s   Ljic^    ](A)  oj^ijKjr  Luni  I  ics  vMlli  iji 

tho  comniunilv-    Ihc  aiinnal    Lurncjx'CM^  and  anl  Ic  i  pa  Icu'l   incrc^aapcs  and 

der'rcases  in  nnniijcr  oT  rnipltn/LW.»s  n^:- -•clc^d .     l^ujyourc-e^  T^.-op']  c:  \\n^  usv. 

in  Iho  pi'oc-x-ant  are  jclon l.i ij (\1 .     Nc I   Lo  ho  ovcrloolvc^d  in  Llin 

ror'^soris  for  a  survey  is  Die  iclcntJ  [ii-a lion  (kF  stncUiits,   IIum't  needs 

and  interests . 

Before  atteinp tin|:^  to  eonduot  a  !:7urvey  review  will)  tlie  adv.is(»ry 
conunitiec  the  fundamentals  of  a  survey  and  determine  jjrerisc  objec- 
tives for  it.     Fuhlieize  the  fact  that  a  survey  will  be  taken  and 
its  purposes.     Carefully  construct  the  quc>s  tionna  ire  so  tliat  all 
information  needed  is  obtained  and  no  additional  sui^veys  are  iiecdcd. 
One  exception  to  this  is  t];.at  a f tcM^  a  eonniunily  survey  identifies 
the  n.eeds  then  a  job  analysis  to  determjjie  eurrieulum  may  be  taken. 
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C'lirrlc'uliii;! .      i:    L]:'-ri'   .ts    '\        '''<:i]>]  (    r!S;  'i/l;    i:^;t  ■!  tM>: 

exist  iiivl  it"  fCiJi  be   j.dei: .  i. i./^l  ];^M'('r.:'    Liu'  * '^i;. L  i  \'  ^;\l]^ve^'  is 

tnkt'ji,    tlic-ii    the  job  uiKiJx'sJr.  v'lry  lu'rvMC  li  u!"   liir  siii'\c«y. 

Kcc^p  in  mint]    tli-J  i"  lliis  mjy  pkiIvC   Hk^  tn;r\'<'V  very  ('(^riip.!.  i  e.i  [  rd  :tj^j 

not  nil   tlic^  Jiceds  uKiy  bo  i'oi^esc.'fjji  i^o   tJu  l  o  stcoyid  ajiaJ.\'si:;  is 

still  ne^cduc'i.     Ilr)v;^'Yt^r ,   it"  it  can  be  doii''  vjilb  tiu-  surYc;y  i  L"  \^^!  .1  .1 

save  time,   cJiergy,  ojid  rnonc^y. 

A  jc)b  ajiaJ.ysis   identj  i'ic^s  : 

--.iob  titles  ajid   the  iiniiilH^r  oT  ])eop]e  eripleyed  in 
C!a  ch 

--job  p}*crc»qiijs  i  tej^ 
--premo  L'ions 

•--eliaractGi-isricvs  of  the  job  and  a  va  ,i  led  lily  ol^  the  job 
--personal  alia  raotc^  vis  tics  nu  eded 

--conipetcn(\i.es  needed  ujid  sk.il]   lc:vel  ior  entity  level 
--defines  tiie  worker 
-  -  de  teriainc:s  fa  eil.1  ties 
--how  vacancies  are  filled 

--opportunlti es  and  requi}:^ernejvt"s  for  advaneeraent 
- - a ge  of  employe e s 
--workinj:!;  eoJidltions 
--frinn;e  bojiefits 

TliG  findiJigs  of  a  job  analysis  s)iou].d  be  ijieorpora t(jcl  into 

the  curriculnm.     Continual  analysis  after  the  initial  ojie  will 

help  keep  the  curriculum  up  to  date. 
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Jo!)  clu:stcrs  arc:  bccMDniliig  an  cissojitlal  purl;  of  r.vr.vy  occLipcj- 
tiunal  pro«-r^in.     They  ai^o  s.impjy  a  groupijifj^  of  sliniJar  -johs  inlio 
onu  package:   for  stuclenls  to  study  and  explore  for  liic?  pur]joj;o  ol' 
making  decisions  about  l:]]e.ir  career  cljoices.     By  us.ing  job 
clusters  in  preparing  slu.idents  J'or  work  they  learn  sJcills  Jieeded 
for  a  group  of  relaLcd  oecu])a tio;;s  and  tlius  liavc  rnore  oppo^-Luni- 
ties  than  if  just  trained  for  one  specific  job.     Clusters  should 
include:     occupations  related  on  the  basis  of  similar  work  per- 
formed, materials  used,  products  produced  or  services  rendered; 
be  broad  enough  to  Include  a  variety  of  occupations  requiring 
different  skills  and  knowledge;  involve  occupations  that  require 
not  more  than  a  high  school  education  or  a  2  year  post  secondary 
program;  occupations  capable  of  being  readily  implemented  in  a 
school  program.     The  occupations  within  the  cluster  should:  have 
favorable  employment  outlook;  have  numerous  skills  and  knowledge 
required  for  performance  of  the  occupation;  provide  opportunities 
for  job  entry  after  graduation;  provide  opportunity  for  advance- 
ment through  further  schooling,  apprenticeship,  or  on  the  job 
training;  provide  employment  in  various  sections  of  the  coimtry. 
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No  mar  (or  hf)W  n;ood   Lhc  prorrj.vun  is  .i.t  will  no  t:  linic  iTxon  a  l"  :i  l~s 
best  unless  the  conifnuriity  it  servcy  is  supporting  il:.  Rjbl:i.o 
relations  must  hv.  coiiiiimous  from  tlio  initial  c\staljlishi;iojit  ol."  a 
need.     Tlic  aclv-Lsory  oommi  L  Lx^o  can  servo  an  j'mpurlcniL  iii.iict:lon  in 
piJjlie  relatiojis  ;  but  tlio  teacher  needs  to  l<eep  iji   Loucb  wi  Mj  the. 
community  5  t\spc»o  ja  J.ly  wi  Lh  L:lie  cooperatinjT  woi'l.  sta  liojis.  JAiblic 
Relations  includes  working  witli  the  school  adminis  I'ra  l  ion ,  with 
tiie  community,  witli  other  teachers,  and  with  the  s  Ludciits  and 
their  parents.     Wlien  a  community  i.s  aware  of  a  program  and  ^'sold'^ 
on  its  merits  financial  support  comes  much  easier.     A  community 
that  supports  a  program  helps  to  keep  it  growing,  provides  ideas 
and  materials  tliat  o>therwiS(i  may  iiot  be  available.     The  teacher \s 
job  is  much  easier  if  she  has  the  cooperation  of  businessmen  in 
providing  work  experience.     During  every  phase  of  the  initial 
plaming,  and  throughout  the  program,  the  community  sliould  be 
informed  as  to  what  is  occurring  and  the  purpose  for  each  activity. 
This  gives  the  community  tiie  feeling  that  the  program  is  theirs. 
Be  aware  of  the  fact  that  public  relations  is  vital  to  the  ultimate 
success  of  your  program. 

Often  overlooked  in  the  public  relations  program  are  the  legis- 
lators that  represent  the  area.     Knowing  these  persons  and  convincing 
them  of  the  program ^s  merits  will  serve  to  make  it  easier  to  get 
funding. 
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lio:;^:i.n  a  file  a  1:  the   TnllM'.a.l  po:ii)L:  oi:  projvrnin  clcvclopmcji  (  , 
gcvLiiGriJijj,  iiirrLci\).a.].s  ivIkmicvc]^  possil^lu.     T  L:   is  d:i  .I.T  .i  cni.l  L  Lo  rind 
materials   Lo  usn  so  tlic  Insiruclor,  with  liu'  liol]!  of  Lrliu  advjsni«y 
aonimittcjc ,  must  develop  much  oi:  what  is  used.     lUusinoss  and 
iJidustry  can  provide  iMjmc  wor Lliu'hilo  materials  re.lativc  to  die.ir 
spoeifie  areas.     Currc?nt  empljasis  on  career  education  is  in:>suILing 
in  more  curriculum  mc-it  er:i.als  becomJu^j  availabJ.e. 

With  regard  to  JiiciJ.itics ,  mos  L  ofteji  the  insLruetor  vv\LJ  1 
need  to  use  existing  facilities  and  thexi  work  toward  acquiring 
addivional  ones  over  a  period  of  time.     Until  a  pilot  course  is 
taught  and  proven  to  be  successful  there  is  reluctance  to  invest 
in  major  items.     Many  suggest  that  rental  plans  are  better  than 
purchasing  because  ec[uipment  soon  becomes  obsolete.    A  small  but 
significant  part  of  materials  and  facilities  is  provision  for  :fila 
folders  and  a  file,  envelopes  and  stamps,  stationery,  reference 
books  and  magazines,  a-v  materials  and  the  upkeep  cost  of  repair 
and  replacement  of  equipment  and  texts. 

Most  complain  of  inadequate  facilities  and  insufficient  funds 
which  indicates  that  it  is  important  that  a  teacher  be  creative 
and  resourceful  enough  to  sell  the  school  and  the  community  on  her 
program  in"orde3r  to  gc;t  more  funds. 
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A  Vvn^^.l  pl.-iiUKnl  currvIoiiJ-iiin ,  Inoorpornt.iu^j;  tho  iuu.lt :i.-niocl. la 
ai^proacli,  will  enable  the  vc)i»a  L\lojinl--tc'c]iJi.Lon I  Ic^o^-hcT  to  provide* 
thv.  k.incls  of  luarni.n^^  cxpur.j.oiices  unu  op]ior  Lun.I.t:i  us  wli  jclj  vv.il J 
allo\\7  si:uc).CM]ts  to  ucJiiovci  the^  cdvioiitloiKKl  objectives  most  cd.'tcic- 
tively  and  ufrjricntly . 

Coursos  ot  occupa  L".lonal  na  tmx!  shoiild  tiicorpoi^a  to   Llic  obarac- 
toristics  of  women.  v;o.rkers.,  tx^ends  in  family  living  and  employ- 
nient,  values  of  V7agtj  earninj.^  preparation,  and  the  prob.loins  of 
managing!;  the  dual  role  of  homen\akcr-v;agc  ca3?ner.     Discussion  of 
the  questions  why  v;omen  work  and  vvlia  t  causes  the  decisio.n  to  be 
made  is  a  necessary  part  of  the  curriculum.     Costs  of  cmploymenL 
should  be  realistically  pointed  out.     Resources  available  to  tlie 
working  mother  for  child  care  and  conveniences  in  food  preparation 
should  be  discussed  with  students.     Money  management  is  an  espe- 
cially important  facet  of  the  curriculum  because  many  women  have 
not  liad  previous  contacl:  with  financial  matters  and  many  families 
are  unable  realistically  to  determine  the  value  of  the  second 
income.     Married  women  must  move  v\iith  their  husbands  so  mobility 
of  the  occupations  needs  to  be  considered,   even  when  working  witli 
junior  high  students.     Curriculum  in  lI.E.R.O.  courses  must  reflect 
the  changing  status  of  women  and  seek  to  alter  the  poor  self  image 
some  girls  have  of  themselves  as  a  woman. 
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lisli.i ji^j;  Lhc  JKiCcl.  I'.ii'.l  i\\\vi)\i\  t'lic  coipjimiij.  ly  siun^c^y  muJ.  ;jo])  ana. lysis 
xs  Llio  r:1  ar-LM'j>(/^  j:rt.).LjrL  for  the  .\\)vm\.]'}  ii  lion  oi'  l!ie  nc^tunl  C!oirj;^sc' 
con tf.in  I" .     TJk^  aclvi.scu'V  coim'-.i  f. !.  tec  can  liclp       Uici-  iiia  tcj.via J..s  fron) 
industry  and  busjncs^j  aiid  cajj  assi^-'l^        o])t"n i.nln.^.;  ni.rLcyr! a.ls  already 
publirdicd  in  the  area.     Rcadin;,','  ciUM'cnt  li  Lc:t,vi  Lure ,  ta      inf.\     j  Mi 
other  toachors  5  attciu.linp,  rclati'd  v:cvj:^l';s]iopr;  and.  vjs.it.ing  witli  cot- 
lo;j;e  x:)ensoiincl  arc  also  ways  of  gathcri.ng  ideas  tcr  Ldie  contcnL. 
All  content  must  be  based  oji  relia]:)lc  iii IVjrma  Lion  wliic'h  is  con- 
tinually gathered  to  add  to  the  curriculum. 

Prerequisites  need  to  be  identified  early  in  tdic  plajuiing 
stage.     The  background  and  nature  of  tiie  students  VN^ill  effect  the 
v^7ay  in  which  course  content  is  taught.     Activities  sliould  be 
incorporated  wliich  will  foster  the  development  of  desirable  atti- 
tudes and  work  habits.     Because  students  change  tlie  curriculum 
will  need  to  be  flexible  ajid  open  to  continual  revision. 

The  nature  of  the  instituLion  in  which  tlie  program  is  to  be 
implemented  v^lll  affect  the  sclieduling.     The  time  available  must 
be  identified  early  in  the  curriculuni  planning  so  that  program's 
objectives  can  be  effectivc^ly  accomplished.     Program  scheduling  is 
a  difficult  task  requiring  time  to  ascertain  the  best  possibilities. 
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A['t(.?r  idcMin  lun-v.  bccji  cl.Lsi'iisisccI  v.vi.  f]}   l  lic  adv.i.Mory  L't^iiiini  l  L  (k: 
ajicl  local  udiniiils  L-ratiuii,    L]k^   Lc^acJicv  sliould  pu  t"  in  vM:v:i  l:.iuo-  i] 
sufiscs  l  od  courso  outlliic^,    I  c.'ac'h:ui[:r  pi^oocclupos   t:o  be  cinp.loycd , 
racdia  to  ]:)(j.uscd,  aji  on  tl.'ujo  ol"  ro.laltjd  ;i.iLl:o]?ma  tion ,  and  a  sng- 
gcstod  time  scdiodnlc  all  iur  final  aclminlGtra  tivcj  approval. 
After  receiving!;  final  approval  specific  uniLs  xneludiiin;  tlie  unit 
objieetive,  learning  cxper-i  (>)K^os  ,  study  ciuestions,  assionnie.n  ts  , 
tests,  references,  rGsources,  ,ii.:dia  and  oLlier  related  information 
can  be  planned  in  detail.     A  work ' experience  schedule  must  be 
worked  out.    Also,  forms  to  be  used  during  the  work  experieneo 
will  have  to  be  developed. 

Sugrrcsted  standards  to  ineorporate  when  planning  the  curriculum 
include  the  use  of  methods,  materials,  and  equipment  similar  to 
current  working  conditions.     Before  any  actual  decisions  are  made 
relative  to  curriculum  the  state  guidelines  should  be  cheeked 
carefully. 
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BrcuKl  i)v:i(:n  I  n  L  i  on 

Ca]iP(^pL"S  ol'  \vork ,  valui.;s  cuid  l)C!nci.r.i.  t"s  ui' 

l^e  V  y  c)i }  0  1.  (J  11 M  J-  :i  L"  i  c  s  i'  o  v  /)  <:     s  1 1  c '  t c  y  s 

Clustc-jrs  C)i"  oooupn  txons  rc^J.ci  t'cnl   (ro  Jlornc  Kconoui  i  c\s 

Wm'^kcr  rcqu  irnnK'n  t:s  niid  rc^s  IXM't  'lr  i  ens 

Appro  iscil  O  L  v^ork.iJv.^  ctviKi  i.  L:  LorU:; 

Occujiat.loJia.l  ou  L'.look 

Vocal'iono.1  clocj-S.ion  nuik.i.ug  .'ind  c'ocisloJi  nud^inj-j;  in  ^^cjiorci]. 

Kducn  t  j.oDa  1  pJ.amiing 

Personal  c:r(jdcnt'.ia.l  s 

En trunco  in  I'o  nn  oi Tupci  Lion 

Legal  aspcx'ts  o.i:*  work 

ManagGmcnl:  ol"  nionoy 

Social  security  cnid  other  bc-Miefits 

Income  tax 

ManagemenL:  ol'  time  and  energy 
Relationships  on  the  job 
Business  etliies 

Health  protection  for  self  and  othe2?s 

Safety  at  work 

Worlcer ' s  organizations 

Provisions  for  transportation 

Living  arrangements  avv'ay  from  home 

Friendships  in  a  strange  community 

Management  of  home,  personal,  and  occupational  life 
Self-respect  and  self -worth 

Personal  liabits  needed  for  success  on  tlie  job 
Specialized  Home  Economics  subject  matter 
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J.t"  Is  .i.iiipoj^an  L"   \:o  pay  ji  L  U'nlio.n   lo  wlKil:  .incl.'N' JciuiJ.l  {^Uaulrji  1  ^> 
s'jy  ajifl  do  j.l:'  t])(i  j»jv);.'^i;inii  Is  1;o  hv.  vv.'}.cv<\i]l'         t"hc;in.     Tiu^  ()C.H•\l]^'i- 
t  iojKj],  ol.);i 00  Live  s  of   [bv,  s  tudciii  Lf-;  S'huiL  l.d  i:;c;rv(j  as  a  !nvi;jc>t;  p-\vl  oT 
"Uic!  basis  for  cic  [  (jrmin.inj.i,  coai-'Sc  c.'(>Ji.l:nii t .     l\}.iv  unO  udnr^v  LieuiaJ. 
Ic'vul  o.r   llic!  student  w.ill   also  ciTcoL   idiC'  curivi ou.l  lun  i'odU'JiI:. 

]\o\\^  tlio  students  wx.ll  he  scteci:c'd  slHra.ld  be  pon;-:! dc^vcid  a.l(.)ji[j, 
w.itli  dctorinlnlng  tlieir  intovr::-;  ts .     A  i'civ;  sourocis  Fai^i;,^j,ot.U:  tlial-^  onl  y 
GCMiiors,  witli  one  or  move  previous;  years  cjT  home  ec:ojiornies ,  be 
allow^ed  to  ejiroll  in  oceupa  Liona  J.  home  economics,  Inrt  most  author 
tics  feel  that  it  is  unfair  to  limit  the  courses  to  seniors. 
However  most  favor  limiting  the  actual  work  experience  pliuse  to 
16-18  year  old  studcxits  because  of  the  legal  aspects.     Many  feel 
that  previous  liome  economics  experience  is  a  valuable  asset  but 
not  an  essentials     Student ^s  interest  in  the  program  is  believed 
to  be  of  major  Importance  in  the  final  selection.     Selection  Is 
necessary  in  this  type  of  course  in  order  to  eontr^ol  the  numlDcr 
enrolled  and  to  insure  the  validity  of  its  purposes. 

The  following  are  suggested  criteria  to  be  used  in  selecting 

students  for  the  work  experience  program: 

--interest  in  receiving  training 
--physical  suitability 
--diseiplinax^y  record 
--school  attendance  record 
--hobbies 

--past  work  experience 

--personality  characteristics  -ones  which  will  affect 

their  ability  to  function  on  the  job 
--recommendations  especially  ones  from  past  employers 
--other  school  activities 
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[I'lic  (K.'i'Nj.Uii  ion;)  1   hc.Miic  (  h'OJx.WiI  m'i;  .i  jis  I  ruc' Lor  js   [  Ivj  ]^oy  Lo  [lio 
siicocs!.,;  ol"  llu:  proj-' f^'Hi        '.;c'l  1.  us   to  llu'  .iinaj..',o  oT  ocL'ii]Kr(.  ituKi.I 
hoino  iM  ^onuni  i  "J.?  wUhiri   rliO  ooniiinn).!  l:y .     Sl)(j  iniis  I:   L]R*rcrorr  bo  doO;?- 
ciiiod  L:o  iu  p  ov:n  oooo}).,!  L  ion  ^  wl  l  li  a  sti'^oJi^.^  ])0]\soji<i  .1  bolio.i."  Liic 
piii.'jjosoy  o.r  J.io;iio  iu'oiiOiiui;i-i  .     Jjilliusiusni  will  bc^[J,.i.Il  w.Llli  Liic 
instrucrlor  and  b-yrcrd  1  ]irou^:';^:oiit  the  olas.s  and  iJito  the  coiumunl  I  y . 
Porsc)])aI  cjOcil  U  .] cs  5   Ji\  aclcl  .i.  L  ion  lo  CMiLThusaasfii,   Ihn  L  liolp  oontr.i  to 
to  the  progi'uin  are  al.il.li.ty  L:o  coordiniitcj  ^  commnjiica  L^lon.  skills, 
loadorship  ahiliti.cr^,  iu:dcn\s tandijij,^  of  students  from  all  lovcls 
of  ]..ifa  5  occupational  oxporiGncG^  self -rolianco ,  rof  inc-incMit , 
poison 5  ability  to  ov^jflniy.e^  and  an  nndcrstanding  of  occupational 
programs  and  the  lav?s  wliich  affect  tliem. 

Of  vital  importance  to  the  instructoi^  is  the  continual  self 
updating  related  to  content  and  methods.     This  can  be  done  through 
in-service  training,  graduate  courses ,  semi.nars,  workshops,  ajid 
contact  with  business  and  industry. 

Tlie  job  of  the  instructor  is  not  an  easy  one  but  a  very 
rewarding  one.     Ihere  is  a  satisfaction  for  the  instructor  vjhcn 
student's  enter  the  world  of  woi-^k  as  a  result  of  your  program  or 
when  a  potential  drop  out  i^emains  in  class  because  the  material 
is  relevant  to  her  real  v;orld .     In  addition  to  classroom  activities 
it  is  often  the  job  of  the  instructor  to  sei^ve  as  the  director  for 
the  developmcmt  of  a  new  program.     Time  must  also  be  found  to 
supervise  all  students  on  the  job.     Howevei-^  most  instructors 
feel  the  rewards  faj;  out^veigli  the  disadvantages. 
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V.'n_i;k__i:  \-|i(.'i.'  i?  !  :  .-■ 

A  pulH  cil'  C!vcvy  ( n;' ;   ^  1  f  <  iin  ,1,  iipo;' -sum  Is  vnlitl.  v.-ork  fX]H' j' f  t  •!  uh'S 
L1k<1:  ^r.Ivc!   liic  sLuiJcMils  ii.'i  i.j)])(.)rLujM.ly   tv  cxju'ivloiu'o  v.'juil    .it.  .is 
ac  l-ua.ll.y  l.ikcj  .in    i  ji..  v.ujvLci.  o.l."  v.'orJ-.      Tlu;  c: xp-.. p  iiviK •(.-  innr,  L  hv  vvn.l 
;jjid  tlici  stiKk'iiL-  i.iusi-  (.'am  ;i  v.-jioo.     Tiic  ciciiuil  ox].ic>r  i  imkm:'  .i..-.;  nmrc 
important  tlKiii  .i.s  liu'  spcr  i.i:  i.c  .io]).     Worl^  cxpc  tj  oneo  sIkui.IcI  jiuL  be 
confusotl  vrLl'h  v.'ui-k  obt^orvi!  1  icuj  tJi.^  v-ith  u'urk  si.uc!y.     V.'ork  obsorvu- 
tioii  is  used  ill  oc;oij,]ja  l:i(n.;i  .1   courses  bc:.["oro  Iho  act  ua.l  cxpar-i  oru.'o 
ill  order  to  provide;  .Liisif^hl:  .into  wJirU"  it  wi.l.l  be  like.  Ob.sorv;i- 
tions  arc  discussed  ns  part  ol."  class  worl<.     Work  study  provides 
work  for  students  so  they  may  earn  tiie  luiids  to  remain  in  seliool. 
Work  study  does  not  relate  the  work  to  elassroom  activities  and 
should  not  be  a  part  of  an  oeeupational  course.     Work  experieneo 
is  used  in  the  class  ajid  is  related  to  its  activities. 

Work  experience  provides  the  students  v^7ith  job  knowledge, 
supervised  learning  of  skills,  awareness  of  v^7ork  environments, 
development  of  work  attitudes,  and  job  aspirations.  Social 
expectations  and  personal  adjustments  related  to  work  are  also  a 
part  of  the  learning  that  results  from  work  experience.     Keep  in 
mind  that  work  experience  must  be  real  and  a  wage  must  be  involved. 
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IIh,.'  bcfji  vc>d    Liu*  W{  irk  t 'XjMM' ^' ( ;)  I  i  <        -ilH^iihi  !u 

sc>.l(;(' I  chL     TIkj  sclcH'l-.ion  nuiy  ln'c.;iji  fiiipjn;.   [|u^  tUjiiiiKMiU  y  siiiAc^y  J.^v  .i^-.kii)', 

The  iitivinopy  commill't'C'  c.ni  prDvldc  in  i;\Mjf;e5U- .ui;.  ijus.i  n- -sficj;  lo 

use  Tor  work  eenltTb  and  .\n  coJit.oc  L jirv  tiicjin  Lo  |vo  i.   ihu'n^  i^.U/jM^f}  ;.if)nrc)\M  J 

to  ooo] x^rn  Iv. » 

Fnetors   to  cnnsidor  wIumi  seli.v- Livk;  Lrainiiu^^  sialions: 

--cojis:i  dc:r  omployer  nud  cmip]  oycu  al  L:;l  Lude  ubout  Ijoiml- 

economics  and  about  sorvinj^  as  a  cciULcr 
-~t]i(j  respect  L'ability  and  rcpu l:a  Llaii  of  Uic  employor 
--compotoncG  of  tliu  ciiiploytu/s 
--standards  of  workmanslilp 

--adequacy  and  approprxa  L-cncss  of  cquipincn  L 
--volume  of  business 

--policies  of  company  towards  occupational  trainin^i; 
--existing  employer-employee  rcla tlonsliip 
--safety 

-•-will  allow  for  task  rotation 
--fair  wages 

--ability  of  students  to  get  to  the  center  from  tlie 
scliool 

--i^7orking  conditions  and  environment 

— availability  of  instructional  materials  for  the 

o  c  eupa  t  i  ona 1  lev  e 1 
— state  laws  which  may  affect  use  of  the  center 

Orientation  is  important  for  the  employers  in  order  tliat  they  have 

an  understanding  of  the  objectives  of  the  program.     The  counselor  and 

the  teacher  should  work  togetlier  to  present  the  program  to  the  employers 

in  training  centers.    A  copy  of  the  handbook,  given  to  the  students  in 

the  program,  should  be  given  each  employer.     Every  aspect  of  the  liand- 

book  should  be  carefully  explained  with  time  provided  for  questions. 

Expectations  of  the  employer  and  the  means  of  student  evaluatioii  needs 
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Lo  ])(:    1 1)' ' )  I !  y     \ } )  I  n  f  i  k   I  i.>y   lli:'  ])rv-y\Mn  i  >u  (V^ojhk  •  1  .     Aji  i' » '  I:.!  v  .i  [  i  (  s 
(Mlciidt-ir  lor   [lie  cjii!;  U.yi.' i; ,  \',ln.i:l]   Uvih-.^  v;Jumi   Lho  worlv  o \p(.'r  j  ciuh'  iirlfx'i- 
l:.f(!s  w.iJl.  occur,   is  n  idusI:.     lYiblJc  i^'l.nLlons  i.s  cxlrc^incly   imjioi-^  L.'j  ii  (• 
j.j)  iiia.i.Dl.  II  i.n.I.Jiy,  conpcr.-i  ljcii  \v'j  Lli   l:]\c.  li'ci.iji  ijiy^  ocfiLciivs  aiid  an  assuv-L^y; 
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j'.i '1,1  t'tl  out.  nikl   PL*  Liiriit'd  lit  vnr.Lous  sL•:^[■{.'^7  u\    L]m'>  i)t;'(.i[ViN!i:i.  ^uxui  i\s 

.i.iu  sLojji;;  Inivc^  ]K'f;n  tcikcn   Ln  bt'j.;!n  n  ]  ■iH);^,!;.!!]^  n.bl";i.iji  :i  c.H)]»y  oT 

tlu^  J'cjriiis  cinci  Lhcji  IJlc  tiuiit.  Tor  re !  croiicc* .  A 1  llioiu',])  t';u;h  si-:iLc'  v.'iJJ. 
Viwy  yuMWC  in   liic  J.'of-sn:!!:  u^u-d  ujul    i  Tii\)i;)iui  L*  i  oji  tk';;,i  Mii*  )ja.v  ia.'  inl.\)i'- 

imi  I'loii  .is  s  ini.i  .l  I'ir .     In  culd.)  Lum  to  liicj  j'oi'iiis   Llial:  iic^c'd  i:o  ])c  tH-):iip]  c  ("oc'l 
tlic  sluLc!  w.i.l  .1  luwv  i\  stalc^  wljicli  sr'rvt\s  as  a  vtn^y  nsoiail  pJ.aiuiin^i, 

giiidc.     In  thci  s ta  lie*  ])laii  tlui  iiicanijij.];  and  iLnLunl"        voOLi  l  iona].  (»dii<.:a  I  lun 
.i':^  given,   the:  organ.Kxa  tJ.on  and  xjcrsonn(\l   .involvc^d  arc  axpJ  a  J  ncd ,  ty])('s 
oJ;  programs  arc  clar.lfiud,  state  guidelines  for  establ  i.sjilnfj;  programs 
are  listed,  and  teacher  quali.['lcat5ons  are  Identified.     Tlie  way  a 
program  is  reimj^ursed,  the  proeedure  for  obtaining  state  approval,  and 
the  services  the  state  agencies  provide  are  also  included.  Monthly 
travel  reports,  program  plans  for  the  semester,  organi/.ation  reports, 
training  plans,  closing  reports,  folloxv  up  reports  of  enrollees,  and 
work  policies  are  among  the  usually  required  reports. 

In  some  programs  parental  consent  may  be  required,  if  so  the  form 
used  should  clearly  explain  tlie  program  to  the  parent.     The  signed  form 
then  should  be  carefully  filed  and  retained  until  the  sttident  is  no 
longer  enrolled  in  the  program. 
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to   Lljc  adv.isor'y  ('t)!::,ri  L  1  t-r  ,  .-.ijid  to   Ljio         ini  iif.!;  sl'cri:.icMi  (M]ij).loy(.*r .  Sin- 
dent's  nre  ^'ja'cji  ia   [  ra  i     iv^,  ccj.M  i  iM  (ju  (  o  slaL-iiij.';  ('iuit  tlu'y  liuvu  <.u;mp.UM,  I'd 
"l:j]o  pj^oj.^i'arn.     J'} ivni I'or i( oru  IrMscji  at   ijic  caid  of  Lljf^  yc-ar  aJKl  sliuuld 
be  tJIcd  for  rcjlA'j^Micc .     A  l.so  xn  the:  titers  sJiould  hQ  a  ];roj>osod  p  laji 
for  tiio  ncxL"  ytiai*,    tlio  adviscu-y  coiiiniittoc  inijiuti'S,  class  .roi.ls ,  corin's- 
pondonen,  ajid  p3.\»s]H"'c' L' ivo  stiidoni"  a])p],.i.ea tioiis  . 
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fivJi]  to  ]<CH'^p  ci  ])V':r!^Lii]^\  cuvrc^nl  r:i:(\   l  o  mollvarc^  riinc-n 

Ic)  n. l;] i.L('\^,' .     Tlu-   Lt^cliii.i cjU'-'j;-;   Lo  lie  UB(.:d  ..in  c^'v/a.l..\i:i  l J cjji  sl]Oi.il(]  i'sIl;].)-- 
I.IsIkhI  a  L   LIu'  ijiilJal  ].>ro^';rani  pj.ai^siiin;!;  sl'a[j,os  IJooLnuu'  li.;'^;^:!  C;J:^:!'rrc"  iiu' 
ivrjy  thr;  ]}i.-()[j;j\-^in  v:jll  ])o  "luii;.']'i  t .     \'<hcn  objectj.vus  arc  rorniu]  a  1  c»d  Liio 
v;ays  by  v.hie'li   Lluiy  V7:L].I  bu  ovaiiial  cd  Sjiould  bo  cous.iderc^d . 

II:  J.5'  Libbeic^ii:  J.ly  importaii  L  Lo  dutormlne  hov;  v'ork  o'.pfj.p.l  luicos  v;.]]  .). 
he  ovaluat(-'u .     Tiiis  should  bc.^  discusscid  v?lt]\  Iho.  work  s  Lalijon  porsoiun?! 
and  a  dol.M.niLo  form  ostcil.)].ished  ior  iiniiorinj-ty  t-brou[j;lic)ut  thv  work 
s  tations  ii)  the  p)ro[:^rain. 

Student  follovj  up  s  L'udlos  arc  eimpluisizcd  as  a  major  means  of 
evaluating  the  success  of  a  program.     The  conipetenc j  c-\s  tha  student  lias 
acquired,  work  cxpcriejice  results,  cmployabi].ity ,  amount  of  earnings, 
and  services  rendered  are  the  ni3;)or  factors  to  consider  iji  the  study. 
An  evaluation  must  be  in  terms  of  student  performanee  and  tlieir  .ability 
to  secure  and  liold  a  job. 

Items  also  suggested  to  be  evaluated  arc: 

--administration  and  educational  leadership 
- - pr o gr a  m  o  r ga  n  i  z  a  t  i  on 
--adecjuacy  of  program  coverage 
--supervision  of  instruction 
--the  cvrrriculum  and  instruction 

--adequacy  of  staff  in  numbers,  preparation  and  experience 
--adequacy  of  instructional  supplies,  devices  and  materia].s, 

facilities ,  and  eqoipment 
--placement  and  follov\'  up  of  students  as  mentioned  above 
--student  admission  policy 

--extent  of  upgrading  of  services  and  employed  persons  that 
is  needed  " 

--guxdauce  counselling  and  student  advisement 
--effective  use  of  the  advisory  committee 
--finances 
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f^,  Liidcnl'S  uiid  lo   I'lu:  Jict'ds  oi*  bu.^  Iii^.'ss  cukI   ;i.iJus  ti-y ,     .'"■•:,)  l.lia ;  .M'Ii  ^;iiiuML{ 
nol"  ;jnsL  coitk*  at   LJia  cJid  uT  tiie.  yccjr.     Con  L:I  iiiiol  v'v::.li      ic^n   ! -m^.u:  ,'}i.>;i ;. 
the  yuC'V  keeps  a  progrom  riuinjn!5  smooL'hJy.     'Jlie  advisory  eerijni  1:  lee' 
should  ]ielp  vjildi  fiie  e\'a J.ua  lioji  process  and  nh;:];e  roo.'i.iniu  iida  L- icms  L:!si'd 
on  rijKllngs . 
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lives.     Tiv^  j:-i:'nliiy  Oi    Mi.i^  t.;     i'c-ii:'.:ii  L  i  s  ^,rov:h'];\  as  iiv-rv  \<M.^n  nv; 

xvorn».!n   tro  v;o7'']v.     llo'ric  cu'(jnoiii.Lv.'S  is  cU:si^^!;iK\l  Tor  Koiwcii  ol  todciy 

and  thc.vuVovQ  nw.sl  iic^ciL   [lie:  clialIcMi[.^c:!  to  i;rc^vitic  oci.-rnKi  L  inn::!   Lrr.  iiiijv!; 
for  tlw  v?orriC'ii  .it"  f?c.'i;vc\s  .     rurLiu']''-iriOi*e  an  Incvc^t^-lni^  jniiiilx'r  oT  nK?i) 
onroJJ.Jng   iJi  ILLJ^.CK  pro^^'^ram? ,  \vliich  cwdtvM  iMiothcr  i^rsyuns  jblli  I  y 
for  liornc  cconoinlcs.     Prc^p:i     tioii  in  home  eoojioinix'S  3''clat(.'d  oc'ciipLil  .i  oiis 
is  a  Jicw  phasci  in  cKlvica tioJi  v;]iic^]i  we  must  bo  3\:iave  of  and  act  npoji  1 P 
vjc  truly  arc^  educating  stiidinius  to  live?  and  Tunc  L'ion  in  todciy^s  sncjC'L-y. 
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I .  Cocilu  i  .      l]i^''Ll_''^"J2i'=il-  '  '  ':j  J       '         =J.*"' ■U'^  J- '15 '      ' '  ^ ^ ' '  ^Li' 

New  Yorlc :     Jc/hii  V.'.i.l.cy  aiid  SruuSj   Ajk'..   J/jrj;S  , 

Efluca  i-.i  ot;  .     Danvi       ,   111.  ;   InLcrsLaLu  ri^lnLors  ajiu  I'ubJ  Isjh.  jb- , 

5.     Piici^^Kki,  Roiiu-ui  C.  and  f>]iarl(MU'^  Pcarlnian  ilirsc^li,   F.di  ['cm;:.s  ,  T!m' 

Coui-'a^qc  to  ClMji'ic^ .     I 'uj^i;lL!V70(Kl  CliiMs-,  jNc.w  Jursey:   Prcntioc-lla  J  1^ 
Inc.  5  1971,   c^;])cnj.LalJ.y  pages  59-81. 
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Implementa t i  on .  a nd  Admin ;i  sti:'a  L'ion  of  kxenrplary  Profiraii is  ai i (. i, 
Fr 0 .i e 0 l:s  in  Vo c a  L  i  una  1  T.du ca t ion .     U.  S.  Office  of  Edueat-i  on* 
Grant  J-rojeet.     AtlanL'a,  Ga .  :  Sept.,  1969. 

9 .     Conference  Px^oceedi u.^s .     N'cw  Directions  in  Vocational  lloine 

Economics .     Washington.  D.  C. :  American  Vocational  Association, 
Jan.  2^-23,  1971. 

10.     CoJifcrence  Report.     Contemporary  Issues  in  liome  Economics.     Urbana , 
111.:  Uni.versity  of  Illinois,  May  9-13  ,  1965,  pps  33-^13. 

II ,  C oz ine  ,  June .     Pilot  vStudv  for  Gainful  Eniploytnent  in  Home  Econc.in  uis 

Vol.  1.     Stillvv^ater,  Oklahotiia;  Extensioji  Service,  OI:lahoma  Slate 
Univ.,  1958. 

12,     Dalrymple,  Julia  I.,  Phyllis  K    Lov^7e ,  and  llelGn  Nelson.  Final 
Ropor t .     Prepara.t'ion  for  a  Dual  Role:  llomcmaker  Wa^re  Eut-ner , 
Vol.   2.     U,  S.  Office  of  Education  Grajvl.  Pro j eel:.     \\'ashiJigl:oJi , 
D,  C:  Office  of  Education,     fall,  1970. 
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'0]iU'  ntatc*  Ijjilvcjrsily,  Sopl.   2^1-2').   ]  l/u?  . 

Gorni^j"),  Aniiu  M.     Aji  "I  nsti^uct  i onol  rr(]''rr>)ni  ror  Tcapjiors  o^'  Ocnnir);!  [  .-i on-!  L 

OITlco  oi^"  Ivaucatiuii  Gi^ant  rrujcot.     btjxiijg CvOJU   KenLucky:  ColLc-^^e  o:.' 
LducTi tioji,  IJalv.   oi."  KeuLucky,  SejU-.  ,  l')6y. 

IULgJ^A'^:ll<A';^J ,  '^'(^in'oi^  Qirls  and  Liio  Vv^orjAl_  C2 FJVn^rlc.  Coliuibbus  ,  Ohio  :  Cojitc 
for  Vocat.ionaf-Tc'cOuiicai  Lducatioji ,  OJiio  Stalrc  Univ.,  ]  970. 

lIcnvGl.l. ,  Ka  tilled  1  Ma rie  .     A  S  LikIv  of  O]iio  ]!i^!;h  fir-honl  llninc?  r:ron.  i-vu's 

ColiHn]jus  5   OJiio:  Ohio  Sial'ci  Lhiiv^.  ,  1901). 

] lur L- ,  Mg ry  hoc.     Cum^ont  Davelopmnnts  in  Vona  i:  ional  l^omo  Kconomics 
Education.     Washington,  D.  C,  Bureau  o:l*  Vocational-Tcclni.i cal  jiduea- 
tion,  OffioG  of  Education,  Sept.,  1970. 

JCansas  Assoc.  for  Vocational  Home  Economics  Teachers,  'Mlomc  Econoin.ics 
Related  Occupations,  Occupational  Home  l^conomics ,  "  Ncws3. otter  Vol.  1 
Feb.,  1971. 

KansiiS  State  Univ.  Occupational  Home  Economics  Ed.  VJorl^sliop  Project. 
Cliild  Car(^  Scr^viocs  :  A  Tentative  .reach  inn;  Ouidc.     Prepared  for  lloiuc 
Economics  Education,  State  Hoard  for  Vocational  Education,  Topekn , 
Ks.  ,  vTune  13-2i|,  196G.  v 

Leveton,  Sar  A.  Vocational  Educational  and  Federal  Policy.  Kalam.'izoo 
Mich.:    W.  E.  Upjolan  Institute  for  Jjiiployment  Kcscarcli,  ""May,  1963. 

Little ,  Konnc^ti:  J.     Rcviciv  and  Synth.es      of  Research  on  the__PlaccniL'iit 
jjj3i]^llQl,lfl^^,.  Ih^  of  Vocational  S}:udenl\s,     Resr^arc^h  Scries  No.  ^9.' 
Columbus,  Oh.Io:  E'KIC  Clcarincrhouse  on  Vocational  and  Tcclinical 
Education,  Oliio  Slate  Univ.,  1970. 

Of  .[".u^e  of  ] ;du<..'a  Lioji .     n_r!>-^J niiza  t ioji  and  (3 pern  ("ion  o  I'  a  r,n(*a  .1  Fjlo^^ranV-.^ 

Vo(^a  [  j.ojm  I  E>jl'i^iJ j;jJ.!fL-     C^oluriLljus  ,  Oh.i.o  :  i  Jistruc  LLuJia.L  Mj  Leu  [a.Le;  haj), 
JJis  tribuf  ors  ,  Ohio  State  Uiiiv,   .19C)S.  m 


OT'C''.v>n:  (;r..-''Ji  St;;!.'  I'ji.:  ■/ .  ,   J.'.K:7-0M   ;  ?J  . 
28.     }:.(ciic'y,  A;'J]:^l:  I'cns  i  (.    ,   iJircriMr.         '^'^^ol-  \'^^y\J''' ]  .i', 

I^hLVV  l•J^Vse*T  .h:Tv   1 , 1        - .  i  i :  iv.'   :.(i.,J/:07,    ]^;ic.r'   d     July  lJ'-^7- 

30.  Sini.tli,   liriindon  11.   ruKi  Jci-onu'  Moe^s-ilr.,   Ikl  .*  tor?; .     Kt'iju-m   o.!^  n  ;^ 

Research  CloorcLiii«'j  t.i       liii.L!;,   Ijjij.v.   oT  Miniicj8ol"n  ,  Ajrril.  .V)7U. 

31.  Task  I'orct:  on  Vocati(.)nal-Tr.'C']ini-c:i]   J:ldiu.'at ion.     Vocn tic^nnl  ruid  ^IV 'ci  im 

Kdiica  L:  i  031  in  Rural.  AiiK^]\ti-a.  \Vas]ilin.^t'cM"! ,  13.  C.:  onicL  J  Aiura  i.  i 
197  U. 


C .     rcrlodica  J.s 

32.  Ack,  Martin.     "Is  Ldueation  Ivclc^van  t , ^Tour-Jinl  ol.'  Uoiw.^.  Vx'0]\vin:\cs , 

62:6M7-651,  Nov,  1970. 

33.  AJbertiii,  T.  Edward.     ^'Antlcipa  Lin^^  Chan;j;cs  in  V/ooational  ]:dui\-ji:xc>n, 

School  and  Comiminl  Lv,   SI : 22  , 76  ,Nov ,  196M  . 

3M.     Delivers,   Irene  and  Evelyn  Kuohr.     '^Competency  Clusters  in  lln/ne  IkMjjiOiiilcL-^ , 
American  VocatioJial  Journa].,  M 5  : M 3 -MU- ,  Jan  ,  197  0  . 

35.  Robbitt,  Norman.     ''Procedures  of  EvaluatloJi  of  Liie  Undergraduate  Course,'* 

Illinois  Teaclier,  12  : :) S 5- 3 63  , No . G  ,  19 6 8 - 0 9  . 

36.  Buclianan,  Elsie.     ^'Education  for  Gainful  Employment  in  Occupations 

Related  to  Home  Economics/'  IlliJiois  Teaelier,13  :6L[^-65,  No.  3,  1970-71. 

37.  Burt,  Samuel  M.     "Initiating  Vocational  and  Technical  Programs," 

American  Vocational  dourj^ial,  M2  :3  5-3&  ,49  ^May ,  1967  . 

38.  Byrd,  Flossie  M.     "A  DefiJiiiM'on  of  Home  Economics  for  the  70^s," 

Journal  of  Home  Economics,  6  2  :  '1 11-M 15 ,  June  ,  197  0 . 

39.  Conafay,  Katlierine  R.     "Momcmaking  and  Wage  Earning  Through  Home 

Economics,"  Educationa  1  head erslii.p ,  22:226-229,  Jan,  1965. 

MO,     Crabtree,  Beverly  and  Lois  Huglies.     "In-service  Programs  for  Home 

Economics  Teachers,"  Ameriean  Vocational  Journal,  MM:  M9-50,  Sept., 
1969. 

Ml.     Cross,  Alcene  A.     "New  Directions  for  Vocational  Home  Economies," 
American  Vocational  )Ioiirnal,M6  :G2'-63  , March,  1971. 
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1 1  on ,      I  \  ]  'i-f-  ■  -  ••^■i-' .  j  L' N  o  ,    1 ,  A  ^ ;  i;  N  - '  >  -J  . 

ill    Ihv  S.'ji!i:u-ir':.-   l.'V-i.*"  jJJ  J.,:J,ii^_'•^^.J_^:,^.  ^  : 1  ^  :  \ -'^ .  .1  .  T  - .  ^  ^ 

'17.     Evans,   Ihjlcii  J.      '^Devclo]:):]       V]\r  Vofu  L  ional  As]K'C  t  of  llonu^  I'.cdiK.dn  I'":. ,  *' 
ll]..ino.is  Toru.'lv-r 8  :  J  3 - .1  7  , X .  1 ,  ,1 9 6 U- G S  . 

M8.     F.vnn:^ ,   Rupert  N.     ^Toopcra  L'ivc  IVcK^rranis  :  Adviiiitaf.'Os  and  Disadvnii  ["a;.':i\s 

and  racLors  in  J^ovclopin^nl , Ainrvico}!  Voca  j- ionn tH)inM|nJ  Jl'l  :19~2ri  y, 
19G9. 

'19.     FranLz,  Mervin  R.     ^^Thc  UcvGlopmr^nt  of  a  Curriculum  I'or  a  Clusror 
Concept  Approac'ii  to  Vocationa  J.  r.ducatlonj'  .  I  o  u  r  n  u  1. '  o  J."  1 d  i  j  s  1  r  j  a  J 
Eduoat ion 18  : 3.7  - 2M  ,  Kcj  .  2  .  1971. 

50.  Funderbrcrk,  Katiilccn  W.  ''}lon:e  Ecojiomics  Moves  Out  to  ^]ccyl  tlic 
Cliallcngc  of  Social  CJ^jan^c,''  Aincrlcaj:  Vooa  ti  onal  Joui'^na  3  ,  M  2: 
31-32,  Sept,  19G7. 

S]. .     Jlackctt,  Bessie.     ^'An  Undcr^radua  tc  Course  in  Employment  Education: 
Plans  for  Instruction,'^  Illinois  Tcaclier,  12  :  3  28-3SM- ,  No  .  G  ,  19GS-G9  . 

52.  Hill,  Alberta  D.     "Don't  StopIBut  Look  and  Listen,"  American  Voeationa  ]. 

Journal,  '!G  :M-3-M'i, April ,  1971 . 

53.  Huffman^  IJarry,   "Cooperative  Vocational  Home  Economics,^'  America )1 

Vocational  Journal, ^ M : 16 - IS , May , 195 9 . 

5M.  Hughes,  Ruth  P.  "Preparation  for  a  Dual  Role,"  Journal  of  Home 
Economics .  61 :350-58 ,May ,1969 . 

55.     Kiovit,  Mary  B.     "Women  in  Gainful  and  Useful  Employment,"  Journal 
of  Home  Economics,  60 : 597-702 , Nov. , 1968 . 

5G.     Koontz,  Elizabeth  J.     '^^Jofiien  and  Jobs  in  a  Clianging  World,"  American 
Voca  tional  Journal , M 5 : 13 -15 , Dec , 197 0 . 

57.     Mallory,  Bernieo.     "Homo  Economics  Today,"  American  Voeational  Journal^, 
M2:30--32, Fob,  ,1967. 

58  •     Martin,  Anji  M.  and  A.  G.  Martin,   "Educating  Women  for  Idc^ntity  in  Work," 
Americ^an  Vocational  Journal,   'IG:3S-M2,  May,  1971. 
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50.     Maliior,  Mary  ajid  (irudunte  Stiulciiits .     "Sorno  Curriciiluiii  Tdcnis  for  the 
70's,   "IllxnoiK  To;u']ier,.l.'l  :.ll'H-lill  ,No..^  ,  l'J70-7.l. 


63,  .      ''Tiu.  \' .x'ci  L  !  V 'na  1    i 'p  ;  ];;•:,»- ^-         Ihv.ir  ^:^  i       J 1 J i  >  ( -r ■ 

will)  a  r(K'us  0,  i  iUui'-a  l\j  cJi  ..LVjr  r::ip]     i  i'^'iit .  "  J 1 1'.n^ :  ' -Ji:*  • 
87-^3,  No.   2,  i:)o'l~(o. 

0'^  •  .      '^Voiiiuii '  s   Li,]i  J.p  !Uro  to  Slav."'  A  ^g^r  ■  ton      ;  -a  I:' ;  !]Ki  1 

65.  Tliomas,  Vir^^jj^ia  'M^iJiic  1  j  o.n.^;  V  ,Iol^  Title:  jUniK'  1.  >!;rics  Tcaolicr/' 

Amc-riraji  Vr)c  -a  j-  i  ona  I  M  3  ;  2 :)  -  ? ' !  , Ma y ,  1: ) T; S!  . 

66.  U'Jijio,  Mrs.   Lli  jl.     "iioiiicj  i.coji(<irii.c's   l.'oi'  LivlJif.';  ajui  ^iarjiiiig  a  iiiviii^', ,  *" 

American  Vooat.Lona.l  JoUi'nal,   '13  :  .S7 -bS  ,Sc:p  L.  ,1068. 

1).     Unpublislicd  Materials 

67.  NGinian,  M.  Arliiup.     ''Tliu  Now  Lj.fo  Slylo  and  the  Nov;  Wouvj  roonom.i , 

Address  dolivored  to  Llic  Aiaoricviu  Vocalrioj^^l  Assoc:.,  llorac  llcoiioiiLiL's 
Divi.,  Now  Orleans,   La.,  Doc.  7,   3.970.     (Mi meo[:rra]j]K^d) 

E,     Periodicals     Used  t]:ie  Eiitire  Issue  for  Roferuncc 

American  Vooatio.nal  Journal  Vol.   MS,  Dec,  197  0.      'Vomen's  Kiglits  :\n 
tlie  World  oi"  VJork'' 

Illino  is  .['eaclier 

Vol.  7,  No.        1963-6M-  "Occupational  Training'^ 

Vol.  8,  No.  3,   196'l-65  'M^clevance  Through  Vocational  i:ducatJon'' 

Vol.  8,  No.  4,  196M-65  "VSpotliotrLing  Employment  Education 

Vol.  12,  No.l,  1968-69  "Feasibility  Studies" 

Vol.  14,  No.  4,  1970-71  "Accent  on  Jlonie  Economies  Occupations*^ 

The  Bulletin  of  IvIASSP 

Vol.  48,  Nov.,  196'1-     "Education  and  Automation" 

Vol.  48,  Dec,  196N     "A  Now  Look  at  Home  Economics" 

Vol.  May,  1965     "Vocational  Education:  Time  for  Decision" 
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CcjiiLiiiils  -i.iK'J.utLcd '  a  L    Liit'  ^        r>J'   t.j?  is  roi-i;ur' 
nil  oT   LM'-  rxt.u'l"  v'dn't  'i!'-^. 

r ]  nrj  I    Rcpor  1' :  ^i'J   [i'"'' Ji  J-i_[IL!'_J.l;  *L:l-_  [_!'  ■']]:  ■  ■''^iLlll~'iiiII^  I';) i^jk^^ji': T  !  li 

Mu  Lc^ria j.s lUilr^'ifi; ).1  c: ,   Lnwc^  ,  aiid  iU^lsoJ"i.     O.iJ"  c-c-  oT  I .'diK\'i  1  ioJi  Gi'UJiL 
Project:.     WnsliiJi-toii j3,   L\  Fcib.,  197  0. 

Vo3. .  1  ^;.lvos  t'hii  rcscfjrf.h  results.     Vol.       services  ns  a  source 
of  currli.*uliun  nncl  media  jci(:us.     11  :,u'a'c  s  lip  i  s  of  iMJms  aril  J'ij.iri- 
strips  with  oi'dorin,^^  addres^u  s.   su[r[::(?f-- I  j.oJhs  .i'm^  cvn  I     t.i  on .   UiilLs  \\.yv 
teacliiii^;^  including;  ijic  11:^!  rnliig  cxpoj^i.M  ccs  unil  tcMa^j^cdocs  Wjv  each 
unit.     Tlie  a])pc>ncl.ix  has  gu.ulclincis  lor  v:orkin;.^,  with   Lhc  ciilturaJly 
disadvanLafj^cd  5  federal  legal  i'-cquiauuncii  ts ,   lorms  to  use,  advisory  eorii- 
mittee  set  up,  case  studies,  bulletiii  board  ideas,  and  oilier  niarerials. 

Prci^^rarns  for  Carrier  Opportimit-i  es  in  C.]ii.ld  DcA^cj^^lopjnent  Division  of 
Vocational-Technical  fducation,  Oifice  oi'  fdncutioji,  VJasliin[j;Loii,  D.  C, 
Oct.,  19G9. 

Dr.  Berenice  Malloi.^y  talks  about  Atlanta,  Georgia  programs  and 
the  procedures  used.     Many  related  articles  appear  in  other  jourjiais. 
Giveti*  the  reader  insight  into  what  is  involved  in  establishing  and 
carrying  out  an  occupational  program. 

A  Guide  for  Vocational  j-dnention  Curriculum  I^cvoiojjin ..^jrt  U.S.   fi f f i c c  o f 
Education  Grant  Proj(H.?t,  Oregon  State  Univ.,  Corvallis,  Oregon,  1907-08? 

Excellent  sonree  for  step-by-stop  guidance  in  vocational  education 
curriculum  dcvolopmejit .     Explains  eacli  stop  and  gives  samples  of  forms 
to  use. 


up  a   }):^o;j;raru     '«'r.]i](:^  (-T 
:  *  1  "    t   to  : ,         Lhc  rea-.^  :• 
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J'inu  L^.;-       Job  ■■-!!<,■ 
Ins  l      ]:i  '  -I  • 

jIuv:  to  !    :'.       r\    i:')M,iv  '^".1.7'^ 

liOLiuLy  CulLuri.'-  'I'iiri'i  y  oi        ^2  .  ?.j 

Ma  III  :i*.i.i.!M 
Indus  Li'iiJ  1.  'X'c!c\'.!.c}  Tr^c/ii,  s  .  ?^^> 

I'hi  Li)  J.f  *f         ^^i^  -  ^-^i 
Pcitl"c:rn  Making  rind  H'/  M^ni  ].  ^^2.25 
Po\\j o r  S  c ■  \\\\n y;  .  Irf  ;» 

]vr\lrjtod.  Art  i'o]'  DriT.:-.;  }Jr'sj;_n> 

Vv'Juui  You  Go  tn  \.'ork-/\  \jOo\\  rcw  the;  7  5 

NcucLI  c'  Trruli.  s 
ToaoliuJ"'  Gnidn-])ry  tM  f  -    i  ■  i;:;  ;inu   Prcis.^^i  n^^  $1.00 
Coiiiinercla  J   roovL^  i-i^^tii  1\>:^  ^^'1.7:) 

Food  Sclcinccs 

Tcac'liors  (jiiidu        Cr-:  ;:*-,  Sn-  ■    :  la^;  VjMuiinf-^  Clourso  $1.00 
}loalth  find  ^'."ioiLii   11  .    i.-'iii-  -,i..50 
Our  1st  1'goi;s  I^ook- ion  l!k'  diicH*  S^.OO 

but  ok  i'or  ajiy  class  oi  slovj 

lea  liners 

Our  2nd'^  $2.25 
Our  3rd  $d.2S 

Skotcliing  and  Dcslj^vn  for  Upliol  stc?rrrs  $1.7  5 

Science  ior  I'plio.l  s tercrs  $1.7  5 

Teacher' s  Guides 

Guidelines  for  Honie  r,eonomics  Fduoation  $3.00 

in  SeooiKla)^y  Seliools 
llomemakiiig  in  Flementary  ScliooJs  $2.7  5 

]Ioineinakin^4  Fdueatioji  -Ivesoureo  Materia]  s  $2.75 

for  Idle  3M  ay  Seliool 
Teacliing  llornf  lieonomlcs  to  the  IklneabJ.e  $1.00 
Waiter-Waitress  $1. 00 

Hosfjitali ty-A  Snj^jgested  Guide  $1.00 
for  '.] ra inlnc;  j?^o^r^'im 

Note:  These  vcere  not  availaljle  to  rev.u:w  so  eanno!:  give  any  informa 
tion  alDout  them. 
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I  -:  hov:  S:i<'  scl;  up  nj^^ 


\'oJ. .    1    j\»  iiU    Si'i^iy  (uijitj'i]!,   lx';;lc^y;:v.^n  1"  Jji  Ho;;:*.'  i  ^L'^^iv.'iiii 

Vol.   2  A  Fi';.;:j;c:s  Li'd  uin  Ciilcit:  foi'  in;:;  diii.  [d 

Cii  vc  \\  (.ij'\-A^rs   !  < ' ' '  r.ii  Lrv  ]  /^.^vc  I.  v'iobs 


Vol.  M  A  Su^r;:.u'S  1       Curvj  vitlurt  ('iiiclu  J'or  Foocl  Scrv  J  ocs 
KxLcnsion  Scirvlcc,  (;kj.:riToma  SLcjLu  I'iii.v.,  Si  I.llv;a  Ler,  Ckla  . 

G.Ivos  ba('k[.' roiiiid  on  r^^LM'nVv'ij  tkjncj  for  the  s  Ludy   t:]KMi  :j,]yc;s 
oiirrirulum  giiidc'S  \vi  lIj  (rk\' (.n-^  l  ]  ws  .   oc\iri'ple--   Ic^arnlufJ!,  expcrit'ncH'Si , 
cvaluci  l:ion 5  rosoiir'c.'Oj^-.  .!'(  ^    •;:;'h  iiii.lL",     Forms  to  use  and  Hupci  ric 
sii^"j:^csL  iojis  J'or  suLLifk^  in;  <.uch  comrsc  area  arc  .ijicludod.     A  gc^junrLiJ 
bibliograpliy  oi"  rGSonroes  is  <.^i.ven. 

^.  ■^i^^_k'^^^  -fo^'  CoopQ-Pt)  tivr  _Vo/\o_L' !  ujn3 1  jklnca  tirun  J'roc^  from  I\l\7in  L. 
Nelson,  Sc^inior  l.'rop,]^ei;ii  orjf.u'cr',  lVori<  I'.xpci'icnco  kducatlon .  Division 
of  Vocational  a3id  TcKimical  Ikiucalion,  IJ.  S.  Office^  of  Lducation, 
Was]iin[-!;ton  ,  D .  C . 

For  people  v;lao  art^  plaruiing  and  implement infj;  progranis  und/?r  tlic^ 
1968  amendments.     Tells         1  eoopurative  education  is  and  ^-^hat  it 
will  do.     Discinsses  hov;  to  dctt'rmine  Form  and  type  of  prograni  l)es t 
for  a  seliool,  ho'w  to  meet  student  and  manpc^v^er  needs,  staFfing, 
administration  relations.,  program  maintenance  and  improvement. 

Oc en ] ja  t i nmi  1  V. In  tlii  j ig  S e rv i  c ■  e s  A  Hornet  Feonomics  Curricnlnju  Gn  ■  de 
Cinu^ienlum  Divisi.*:)n5  VJichiLa   Public  xSeliools  U.U.  3S9.     Depar  ["mi-ii  1,  oF 
Home  F.eonomiL'S,  VJioliita,   Ks.  1908. 

Gives  philosop]ji-y sugges  I  iojis  For  use,  concepts,  broad  objectives 
and.  generaliza  Lions  ,  gr^neraliza  tiojis  ,  learning  expc^rienees  ,  resor.rccs  , 
bibliograj^liy ,  bcKjkv^  ,  pain]:)k'le  l*s  and  andio-v  isiial  ma  Lerials  .  Curr/"  eu.lum 
guidt^s  wiLla  Llie  same  type  oJ.'  inFormal:ion  For  other  occupaLional 
classes  are  also  available  as  is  a  dit'Lo  sbc^eL  describing  all  ILli.R.O. 
classes  oFFered. 
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a       '.'cn.lcnL   and  pa  v  L  i  c- t     1  *  (  n   \  ov  iiuAi  c 'co  K'<.^];  L  , 


'       1  .  1 


Cji  i  \  (\  V.'\   Iji  ij  Jj  'L^ ' !"_!  tp  T.,a! ^ ( ^  i       ir^^      A  Ta i  l:i  t  i  (.\^  n  ml  i  ; ;  i  i } iic  : 1 1      '  *  J  <  . 

l^rc'paiH  o  by  ].alj^;a^;  Slalc  Iriiv.    Ij-cit  a  suiii.njur  vinnc  J^i-i.'!.   ]'J(.a>^    i  it 
ilrinio  Ken]  vjinics  iluiu'.'i  i.ioii,  slate  Voca  Li.ojial  J)u]:)ar  h^icMir  ,   'lop^.ka  .   i^s  . 
19(>7. 

De'.ser.ibos  the  clii.lcl  rare  lab,   linni  rexa !  .'8  ])lafif  ir'  i  jier^.U  i.Oi^ 
phvt-ioaJ   e!i\'iiH);iriicn     aj'd  eli.i  '     a,^"i\'';v  areas.     Gix^c^'^-  l1  .oc'r  1 1^.  I ' 
o!'  pi'iy  equipinml         .'  t    niadc   .      zr-ainvv^s ,     The  appendix  skives  sa.ji-.as 
J  a  1  i  oat ,   sou^et^s  v.'iLh  nOur^-Sses  J.er  equipuieii  L~  ior  lioiix.'  eeer.c>:uLes 
dept.,  ajid  a  b iblio^;;rap]iy . 

Ch  n d  Ca re  _^ ei'V j ees  A  Tc-nLative  Teaehin;j^  Guide.     rre])ared  Jj_  I'li^as 
Stal.'e  Tniv.   frwA  Oeeupational  Home  rrorioiiiies  Seinlnar  C\\}nv  ]2-?Jl, 
3,900.     Home  LeoJiomies  lAlvieat.ien,  State  Voea  Llonal  Depni' Liiient .  Topeka , 
Ks.  1007. 

Gives  course  ob.ie^^'tives ,  elusters  related  to  ehild  eare,   l  aeloi  s 
to  eonsJdor  in  planning  units.     6  units  are  then  give^n  v:il]i  eojieepLs, 
object  I  vi>s  5  generali  v.atioJis  ,  siib-eojieepts  ,  learjiin<];  expcjrienec^s  , 
ovaluat.ion  tec'hniquch; ,  and  resources  i'or  eaeli  lurll".     'ilie  app<»ndix 
gives  li5;t.s  oj'  books  5  bulletins ,  agencies,  and  films  vjith  addrc^sses 
foi?  ordering.     Form  samples  for  use  in  tlie  c^oursc^  arc  ineleded. 

Pro;j;^^ra)iK':  :ror  Career  OppojH'uni  Lies  in  Child  1)eve1  opin'^Mi  h  Divis  i o))  o.l^ 
Voc-Tee]j  fdueatioJ^,  01i;iee  of  hdueatioji,  V^ashing Ion,  b.  C.  Cel.,  1909. 

Suggests  different  types  of  classes  to  liold  relaLed  to  ehiJd. 
development  earners  stating  need  for  basic  and  sx^eeialized  ecRnr^ses 
for  people  of  all  age  l.evels .     Advisory  committee  lundiJig  ajid  ^rLafring 
and  sources  of  iJiformatlon  for  class  usc^  are  also  given. 
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Kcwneoy  ano  fUvh  H.;;:;;.     Vol.  Z'.  :2>cl.,  />,,;rii,  i';C3. 
HelpfiM  to  t!:o;':  v.orkinc  ..'"i  ..dints, 
c:>pecially  tho^o  witi;  u.;  i^cc,:;:;;. 

"Visiting  Hc)n,ei-.kcr  Sv:v  vices:    Okl^'hoi::)  Froiect," 
CharlycG^K.  Kiiv;-.    Vol  .  -^0:27-28,  /.pri  i  ,  I9n5. 

Gives  tho  stO)  s  toi.on  ir,  esta'./n shi  nrj  ino 
progrcii].    Goe:d  rG-re)^2riC0  if  sctiing  up  a 
siir-ilar  progrjn:  or  ony  ether  type  of 
program  becaiisc!  iiifor.; ; ticn  is  of  general 
nature. 

"A  Sound  Approach  to  Training  Food  l.'orkers,"  Herman 

A.  Breithaupt.    Vol.  ^';4:14-1C,  April,  1965. 

Describes  the  cOn;:;:orci al  foods  dept.  at 
Chadsey  High  School  in  Detroit,  Mich. 
Expresses  the  idea  th.at  their  success  is 
related  to  the  anrolli:-int  of  students  at 
an  early  age  and  the  use  of  a  scliool -to-work 
experience. 

"A  High  School  Program  in  Child  Care,"  Katherine  R. 

Conafay.    Vol.  41:33-34,  April,  1966. 

Describes  the  steps  taken  in  setting  up 

a  child  care  program  in  Arlington  County,  Va. 

"From  Research  to  Curriculum  in  Child  Care,"  Ruth  E. 

Whitmarsh  Midjaas.    Vol.  41:38-39,  Oct,  1966. 

Reviews  steps  taken  to  develop  a  program  in 
child  care  occupations.    Suggests  that  mothers 
of  the  students  can  help  interview  people 
to  identify  concepts,  principles,  and  topics 
tu  be  included  in  the  curriculuiii. 

"Food  Services  Training  Makes  Its  Debut  in  Orange  County,* 
Jeanne  Brindley.    Vol.  41:33-34,  Dec,  i966. 

Helpful  ideas  on  establishing  a  food 

servicers  program. 
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Av^iicles  <iiiJ  I^.su-;::;  licvic:\/od  in  Illinois  Toacjur.    Tl;c  ir^sues 
and  articles  doscribod  below  are  t-iily  ti;C:  Wiajdr  ones  rcviGived. 
There  are  n.any  other  s.;i;.ll  articles  v;nich  arc  valuable  and 
many  articles  not  listed  here  v'hich  refer  to  specific  Progranis. 


Vol.  12,  No.  6,  195B-69.    "An  Undergraduate  Course  in  Fmploynioit 
Education;  Plan  for  Instruction,"    [3e5sie  Hackett,    pp  328-354. 
Describes  a  course  planned  to  help  prepare  future 
tec'ichers  for  their  role  in  eniploy inert  education.  Gives 
major  course  objectives ,  a  topical  outline  and  a  block 
plan  indicating  concepts  to  be  explored  in  each  of 
three  weekly  class  sessions  during  the  course  of  a 
seniester.    Detailed  unit  plans,  teaching  aids  and 
resources  are  also  given. 

Vol.  8,  No.  4,  1964-55.    "Spotlighting  Employment  Education  in  Home 
Economics  Around  the  Country" 

Describes  programs  in  Calif.,  Colo.,  Ks.,  Mich.,  N.Y.,  and 

Maine. 

Vol.  10,  No.  3,  1966-67,  pp  74-98.    Gives  forms  to  use  in  an 
employment  program. 

Vol.  11,  No.  4,  1957-68.    Introduces  the  development  of  curriculum 
guides  for  coordinated  occupational  hom.e  economics  programs. 

Vol.  11,  No.  4'&  5,  1967-68.    Gives  grades  7  &  8  curriculum  guides 
discussed  in  above  reference. 

Vol.  12,  No.  4,  1968-69.    Continues  the  curriculum  guide  for  grades  9  &  10. 

Vol.  8,  No.  1,  1964-65.    "Commonalities  in  Vocational  Education," 
Donna  M.  VanCamp.    Gives  a  topical  outline  of  Commonalities  in 
vocational  education  which  is  very  helpful  if  setting  up  a  core 
course  on  occupational  education. 

Vol.    14,  No.  4,  1971.    Provides  splendid  information  and  guides  relative 
to  occupational  programs. 
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Mli^  f^^'^i^  3:/':>t;-^;!i  Mas  c  va£l;  nu'^hcr  c?r  rcsc^iu  sos  v;ivi  ch 

cipply  to  occupational  cducati or!  and  to  si-c-^-.i  vi  c -pronraiiu 
The  11st  bs-'iov/  provides  a  starting  point  on  UilC  i^orerenco:. 


ED  1 6-772 
773 

774  Deals  with  Alabama's  Occupational 

775  Home  Lconoiiiics  Courses  Outlines. 
776 

777 

ED  17-631  The  Eiiipl oyii^cM-it  AspGct  of  llonio  Econ- 

omics EducatiO!":,  A  selective  Mblio- 
graphy  with  annotations.  1965. 
Excellent  place  to  start  locking  for 
resources. 

ED  23-915  National  Survey  of  Wage  Earning 

Home  Economics  Course  Devel opinont 

ED  02G  ^58  Reports  on  Institute  for  Hoine  Econ- 

026  524  omics  Teachers  on  Intitiating 

Development  and  Evaluating 

ED  037  524 

528 
529 

530  Deals  with  programs  "in  Vocational 

531  Home  Economics  set  up  by  Texas  Tech 
532 

533 

ED  038  519  Review  and  Synthesis  of  Research 

on  Home  Econonn' cs  Education 

ED  043  728  Home  Economics  Research  Abstracts  1967. 

ED  044  506  Bibliography  of  Home  Economics 

Documents  as  Listed  in  Abstract  of 
Instructional  Materials  in  Vocational 
and  Technical  Education  1967-59, 

ED  045  825  Current  Developments  in  Vocational 

Home  Economics  Education  1970, 
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5J. 

Adult  Leadership 

Shop  Talk 

Educati  ondl  Forum 

Phi  Deltci  Kcippan 

American  Vocational  Journal 

Occupc^ti  onal  Outlook  Quarterly 

Industrial  Arts  and  Vocational  Edixaf'on 

Journal  of  Industrial  Arts  [education 

Technical  Education  News 

Journal  of  Home  Economics 

Illinois  Teacher 
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I  n  St  ructions  to_tjiG_SUi_d_GiU 

This  unit  is  designed  to  increase  your  awareness  of  the  role 
Home  Economics  plays  in  occupational  education  and  to  give  you  an 
opportunity  to  explore  the  facets  involved.    The  resource  paper  is 
provided  to  serve  as  background  material  which  must  be  supplemented  with 
further  reading  for  in~depth  information  on  any  of  the  facets.  Some 
of  the  questions  can  only  be  answered  by  your  own  research.    You  are 
to  read  the  materials  and  then  summarize  them  in  your  own  words  to 
answer  the  question.    Special  instructions  will  be  given  throughout 
this  package.    Your  grade  will  be  based  on  the  quality  and  accuracy 
of  your  answers  to  the  questions  and  the  quality  of  the  learning 
activities  completed.    As  you  will  note  later  in  the  package  you  are 
required  to  do  certain  activities  while  there  are  some  which  may  be  done 
at  your  option  for  extra  credit.    Keep  in  mind  this  is  designed  to 
benefit  you,  not  the  instructor,  so  do  your  work  in  the  manner  most 
beneficial  to  you.    If  you  have  any  questions  feel  free  to  contact 
the  instructor. 
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Read  the  refo-enco  pyo^r  and  any  of  the  resouTces  needed  to  answer 
ttie  following  questions.    Record  your  answers  on  a  separate 
sheet  of  poper  identifying  the  question  by  the  nuiiiber  it  is 
given  as  follows.    Do  not  copy  material,  suimnarize  it  in 
your  own  words.    Quotes  arid  lists  of  iniportance  may  be  in- 
cluded to  add  meaning  to  the  answer  and  which  will  be  of  use 
to  the  writer.    Read  all  the  questions  in  section  A  before, 
answering  any  of  them. 

A.-l    You  are  interviewing  for  a  teaching  job,  you  select  the  level, 
and  the  interviewer  asks  you  to  defend  the  need  for  occupational 
education  in  home  economics.    What  would  be  your  answer? 

A. -2    After  you  give  your  answer  he  says.  What  is  your  definition  of 
vocational  education?    What  would  be  your  answer? 

A. -3    In  the  course  of  the  conversation  he  becomes  confused  by  all 
the  terms  you  use  which  all  seem  to  have  the  same  meaning. 
What  are  the  tenas  you  would  be  using  that  mean  about  the 
'    same  as  vocational  education?    Is  there  any  difference  in 
the  moaning  of  the  terms  or  in  the  manner  of  usuage. 

A.  -4   The  interviewer  then  tells  you  that  at  the  present  time  the 

school  has  no  occupational  home  economics  but  they  would  like 
for  the  new  teacher  (you  if  you  take  the  job)  to  implement  a 
pilot  pi^ograni.    Are  there  any  questions  you  would  ask  him 
before  you  tell  him  yes  or  no  to  the  idea? 

B.  -l    Assume  that  your  answer  to  A. -4  said  that  you  would  accept 

the  opportunity  to  implement  a  program  and  act  as  the  director 
for  planning  it.    What  would  be  your  first  step? 

B.-2    Assuming  that  the  program  was  decided  upon  to  be  comprehensive 
in  nature  teaching  basic  factors  related  to  the  world  of  work 
and  providing  a  variety  of  work  experiences  because  the  town 
is  rather  small,  how  would  you  set  up  your  advisory  committee 
and  what  general  suggestions  would  you  give  as  to  who  should 
be  on  the  committee? 

B.-3    What  other  general  steps  would  you  take  in  planning  the 

program?    This  answer  does  not  need  to  go  into  detail  about 
each  step. 
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Op  Li  Olid  1  Questions     Must  ansv/or  2,  ir.ay  cio  \\]ore  for  extra  credit. 

11.  What  problems  might  occur  in       occu;j^ti onal  prograr,;?" 

12.  What  would  yov  consider  in  tlie  selection  of  students  for 
participation  in  the  prograin? 

13.  What  factors  do  you  think  ore  important  to  consider  in 
selection  of  work  stations? 

14.  What  problems  could  arise  in  relation  to  the  advisory 
committee? 

15.  What  problems  might  occur  with  community  acceptance  of  the 
program? 

Activities    Select  one. 

20.  Visit  an  Area  Vocational  school  and  report  on  how  home 
economics  fits  into  their  program.    If  they  have  no  pro- 
gram make  a  list  of  proposals  for  implementing  a  home 
economics  related  program. 

21.  Visit  a  program  in  a  secondary  school  which  has  a  HERO 
program.    Gather  literature  used,  a  copy  of  the  curriculum  and 
other  materials  that  are  available.    List  the  reference  materials 
in  use.    Record  your  observations. 

22.  Make  a  list  of  the  possible  v/ork  stations  available  in  your 
community  or  a  community  similar  to  one  you  would  like  to 
work  in. 

23.  Interview  business  people  in  a  community  to  discover  their 
attitude  about  home  economics  and  occupational  education. 

24.  Do  researcli  on  and  visit  places  other  than  public  educa- 
tion that  provide  occupational  education  if  possible.  What 
is  the  role  of  home  economics? 
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OLr.pr  dM-e.'is  to  explore.  Do  rese-^ i^ch ,  i ntervi ei,'.  or  other  as  needed. 
Present  findifins  in  nuHiner  oT  your  select  ion.    y.'isi  do  9. 

30.  leactiers  time  and  scheciiHiiKj  \o  allow  time  for  the  i.eeche\^ 
to  supervise  on  the  job  v;ork  experiences. 

31.  How  do  students  get  to  their  work  stations? 

32.  What  training  does  a  hlERO  teacher  need? 

33.  The  importance  of  public  relations. 

34.  Federal  and  state  legislation  related  to  occupational 
home  econoiin'cs. 

35.  The  state  vocational  plan. 

36.  Why  are  women  always  asked  why  they  work  and  men  are  not 
asked? 

37.  What  indications  do  we  have  that  education  is  not  meeting 
the  needs  of  its  students? 

38.  Referring  to  #37  5  how  can  vocational  education  help  make 
education  more  revel  ant? 

39.  What  should  the  teacher-administration  relationship  be  in 
relation  to  the  planning  and  iiiipleiiientation  of  a 
vocational  program? 

40.  How  can  a  program  be  funded? 

41.  What  needs  to  be  included  in  the  budget  for  a  program? 

42.  What  organizations  in  the  community,  the  state,  and  nationally 
are  available  to  help  vocational  education  place  emphasis  on 
listing  those  related  to  home  economics. 

43.  What  types  of  occupational  information  are  needed  when  doing 
a  community  survey? 

44.  What  fa^:'  rs  should  one  consider  in  the  selection  of  a 
home  economics  occupational  program  staff? 

45.  What  is  the  role  of  extension  service  in  home  economics 
occupati onal  programs? 

46.  What  is  the  best  level  of  education  for  occupational 
education?    Support  your  answers. 

47.  What  are  job  clusters  and  what  is  their  role  in  HERO  programs? 

48.  What  is  the  role  of  the  guidance  counselor  in  vocational 
education? 


49. 


experiences  and  what  is  their  role 


koscarch  Project 

belov/  ore  stj^^gestoi;  or^^irc'r.  or  LcmIcs  to  exfilc^rn  in  ucptn. 
Each  liioniber  of  tfir.*  ctass  v.'iil  bo  )\--:'jirC'Li  1o  Jo  one  in-Joprh 
pj^oject  and  rcpor^t  or)  hor  flnuiiv.s  to        class.    The  projocl 
will  be  ciortc  unoer  contract,  v/frici!  :,\co\\z  that  yoii,  tiiC  student, 
oecicie  on  v/hat  you  want  to  do  anc;  tiic  grade  you  want  to  receive. 
The  stucionl  anu  the  tc-iCher  then  sinri  the  contract  wnich 
obligates  thd  stU'.iont  to  do  tiie  work  described  and  obligates  th2 
teacher  to  give  the  irrade  asked  for  upon  cofiipletion  of  the 
project.    The  followin;;  are  only  surjgesti  ons  ,  please  feci  free 
to  discuss  other  idouS  witli  the  instructoi^ 

Develop  a  curriculum  for  a  specific  school  situation  for  a 
HERO  class. 

Develop  a  list  of  resource  people  and  organizations  for 
HERO  prograi^is . 

Develop  job  cluster  units  for  the  HERO  student  to  study  on 
an  individual  bases. 

Develop  an  audio-visual  program  for  use  in  a  HERO  program. 

Develop  a  brochure  to  use  for  the  purpose  of  interesting 
students  in  HERO. 

Develop  a  plan  for  PR  (Public  Relations)  for  a  specific  situation. 

Explore  the  role  of  FHA  in  HERO  proarams.    Prepare  a  handout  for 

the  rest  of  the  class  that  suniiTjarizes  your  findings.    Report  findings 

In  the  manner  you  feel  best  state    on  contract. 

Develop  a  plan  for  the  guidance  office  of  a  school  to  provide 
guidance  needed  for  HERO, 

What  can  Home  Economics  do  in  adult  and  continuing  education  in 
relation  to  occupational  education? 

Develop  the  steps  for  a  community  survey  for  a  HERO  program. 

What  is  the  role  of  Home  Economics  in  cooperative  education. 

What  can  Home  Economics  provide  to  other  areas  to  help  with 
their  occupational  programs? 

Establish  a  list  of  equipment  ana  facilities  needed  for  a 
specific  HERO  program. 

What  can  HERO  programs  do  or  how  can  they  be  set  up  to  provide  for 
special  students  such  as  the  slow  learner,  the  handicapped  and 
the  disadvantaged  student? 
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Occupational  Home  Economics 
A  Slide  Series 


Prepared  by 
Mrs.  Carla  Crook 
Kansas  State  University 
Spring,  1972 
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Intended  Use 

This  slide  series  was  prepared  to  serve  as  an  introduction  on  occupational 
home  economics  ♦    It  v/ill  be  used  in  Occupational  Home  Economics  class  at 
Kansas  State  University,  Manhattan,  Kansas,  first  as  an  introduction  to  the 
course  and  then  it  will  be  available  for  individual  ^tudy.    Handouts  will 
supplement  the  series.    A  resource  paper  and  an  individual  learning  unit  for 
the  student  on  Occupational  lorae  Economics  previously  prepared  by  the  author 
will  be  used  with  the  slide  series. 

The  slide  series  could  also  be  used  with  any  {^roup  of  people  desiring 
information  on  Occupational  Home  Economics  and  how  to  establish  a  program. 
It  is  not  designed  for  a  student  enrolled  in  an  occupational  program  because 
it  deals  mostly  with  program  establishment  from  the  teacher's  view  point. 

Administrators  and  people  in  other  occupational  areas  could  gain  insight 
on  Occupational  Home  Economics  by  viewing  the  slides. 

The  handouts  for  the  slides  are  enclosed  as  is  the  script. 

Pictures  of  actual  programs  were  taJcen  in  the  public  high  schools  at 
Wichita,  Kansas  and  at  Clay  Center,  Kansas.    The  other  slides  are  from  art 
work  produced  by  the  author. 
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Occupauional  Home  Economics 


Tire  wis 


Trends  in  a  society  affect  its 
educational  system. 


Rapid  increases  in  technology  and 
changing  v/ork  patterns  affect  the 
types  of  education  people  need  and 
want . 


for  nit 


Increased  recognition  of  the  need  for 
relevant,  meaningful  education  has 
brought  about  public  awareness  of  the 
need  for  occupational  education. 


Education 
retraining 
commonly  r 
occupation 
education, 
used  inter 
what  diffe 
is  a  broad 
awareness 
tional  edu 
tion  in  a 
vocational 
specific  s 


related  to  preparation  and 

for  the  world  of  work  is 
efered  to  as  career  education, 
al  education  or  vocational 
Although  these  terms  are 
changable  each  has  a  some- 
rent  meaning.     Career  educatio 

term  dealing  with  total 
of  the  world  of  work;  occupa- 
cation  provides  for  explora- 
variety  of  related  careers; 

education  trains  for 
kills  for  a  specific  job. 
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(Handout  -  definition  of  terms) 


EDUCAT/o; 


Sidney  Mar  land  of  the  :-,3.  Office  of 
Education  brought  to  public  attention 
the  career  education  iriovcir.ent .  Career 
education  begins  v;ith  career  avvareness; 
then  moves  to  career  orientation 
and  exploration.     Specific  training 
then  follows.     Retraining  is  also 
included . 


Two  of  the  most  rec jnt  outstanding 
federal  lav/s  pertaining  to  occupa- 
tional education  are  the  Vocational 
Act  of  196  3  and  the  Vocational  AjTiend- 
ments  of  196  8  . 


s  7/^/>£AS 


Occupational  Education  is  divided 
into  7  areas: 

1.  Vocational  Agriculture 

2.  Office  and  Business  Education 

3.  Trade  and  Industrial  Education 

4.  Vocational  Home  Economics 

5.  Technical  Education 

6 .  Distributive  Education 

7.  Health  Occupations  Education 


This  sli^^  series  introduces  the  concept  ' 
of  carrer,  vocational  and  occupational 
education  and  provides  an  overview  ] 
of  occupational  home  economics,  ^ 


The  19  6  3  Vocational  Act  defined  the 
dual  role  of  Hcrr.e  Econon^ics  as  com- 
bining the  traditional  training  for 
homemaking  with  training  for  occupa- 
tional home  economics  related  careers 


10, 


The  three  currently  recognized  pur- 
poses of  Home  Economics  education  are  to 

1.  Contribute  to  the  individual  for 
home  and     family  life • 

2.  Prepare  students  for  employment 
in  occupations  requiring  Home 
Economics  skills  * 

3.  Motivate  and  recruit  college 
bound  students  for  professional 
careers  in  Home  Economics. 


11, 


LJST  0^ 


Part  F  of  the  196  8  Vocational  Amend- 
ments is  entitled  Consumer  and  Home- 
making  Education.     Provisions  are 
made  for  money  for  home  economics  re- 
lated  occupations  programs state 
programs,  curriculum  development, 
teacher  education  and  research.  In- 
creased emphasis  was  placed  on  the  dual 
role  of  Home  Economics. 


12. 


Consumer  education  was  identified  in 
Part  F  as  a  necessary  part  of  occupa- 
tional Home  Economics  programs.  Con- 
sumer and  Homemaking  Education  is  now  a 
widely  used  title  for  such  programs. 
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H.E.R.O.  means  Home  Economics  Related 
Occupations.     The  term  refers  to 
occupational  Home  Economics  classes 
serving  both  men  and  women. 


iiEtio-Ft::) 


Also,  HERO  is  today  a  part  of  FHA. 
HERO-FHA  is  the  youth  organization 
for  students  v;ho  are  involved  in  or 
interested  in  HOme  Economics  Related 
Occupations . 


Occupational  Home  Economics  programs 
can  be  established  at  any  level  of 
education  and  in  programs  for  those 
with  special  needs.  Occupations 
requiring  a  college  degree  are  con- 
sidered professional  careers;  HERO 
deals  mainly  with  preparation  of  persons 
for  entry  level  and  pre-prof essional 
careers  and  retraining  cp|>ortunities . 


Occupational  programs  are  most  often 
based  on  the  cluster  concept.  Careers 
i-aving  commonalities  are  placed  in  a 
cluster  or  job  family.     By  training 
for  a  career  cluster  the  student  is 
prepared  for  a  broad  range  of  job 
opportunties . 


17,  18,   19,  20,  21, 


of 


The  next  5  slides  depict  actual  occupa- 
tions prograras  in  Kansas.     HZIRC  pro- 
grams are  commonly  classified  into  the 
f  ollov;ing  areas  : 

(17)  Child  Care  Services 

(18)  Food  Services 

(19)  Clothing  Services 

(20)  Housing  and  Home  Furnishing 
Services 

(21)  Community  Services 


22. 


J  raps 


This  chart  lists  the  general  steps  to 
follov/  in  setting  up  a  HERO  program, 

(/lLso  a  r-nndcut  -  chart  on  slide) 


The  initial  step  in  any  program  planning 
is  the  establishment  of  the  need.  A 
community  survey  reveals  needs,  inter- 
ests, attitudes,  and  possibilities  for 
occupational  work  stations.  Analysis 
of  job  tasks  can  be  done  in  conjunction 
with  the  survey  or  later  when  actual 
stations  are  established . 


Advisory  committees  set  up  for  occupa- 
tional programs  usually  have  from  5  to 
7  members.     Former  Home  Economics  stud- 
ents, homemakers ,  Hom.e  Economics  related 
business  representatives t  the  occupation- 
al students  parents,  and  other  interested 
persons  may  serve  as  members.     In  addi- 
tion to  advise  the  committee  can  help 
gather  materials,  obtain  informati(»n 
needed,  and  carry  out  public  relations 
programs. 


Objectives  ir.ake  clear  to  all'  involved, 
the  purpose  of  the  planned  activities 
and  of  the  total  prograni.  Objectives 
should  be  statsd  in  terms  of  t:^.e  de- 
sired behavioral  change  in  the  student 


Publict.elations  programs  help  provide 
coiTinunity  support  necessary  for  a  pro- 
gram to  function  effectively. 


hcnucut 


chart,  cn  slide) 


J 


n. 


IV 


Curriculum  guides,  state  and  federal 
government  materials,  related  journals 
and  commerically  published  materials 
are  examples  of  helpful  sources  of 
information. 


28. 
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A  teacher  needs  to  utilize  a  variety 
of  materials  in  planning  and  teaching 
occupational  programs. 


29. 


Picrua£ 

OK- 


The  teacher  r.eeds  to  vrcrk  closely  v/ith 
the  school  administration  at  all  stages 
of  an  occupational  procraiu  development 
and  implementation  to  help  assure  sup- 
port and  success  of  the  program. 


30.  

Pi 


Federal  labor  laws  limit  actual  work 
experience  to  youth  16  years  of  age  or 
over.     Such  laws     need  to  be  carefully 
considered  in  program  planning. 


31. 


USED  P«>1^ 

D.:3.  T. 


Identification  of  training  stations  at 
local  businesses  and  jcb  analysis  of 
the  tasks  the  job  involves  is  done  after 
the  initial  plans  are  begun. 


32. 


Occupational  programs  require  many 
tyx^es  of  forms.     Forms  ar^  needed  to 
record  work  experience  for  parents  ap- 
proval for  contact  with  cooperating 
businesses,  for  evalviation  and  for 
required  state  department  information. 
Letters  of  appreciation  and  training 
certificates  are  also  utilized. 
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33. 


Forms  to  evaluate  the  student  should 
be  fornulated  prior  to  the  ir.plen-en- 
tation  of  a  progran.  The  objectives 
of  tne  program  need  to  be  evaluated  a'^ 
veil  as  the  individual  students  oroares 
PlaceiT.ent  and  fcllov;  uo  records  helo 
in  program  evaluation. 


34. 


r~: — 


♦-'to.  6 


S 


The  next  few  slides  shov;  exair.Dles  of 
actual  HERO  programs  in  action. 
(Separate  page  describina  slides  used 
here) 


35, 


The  perxodicals  shov/n  are  examples  of 
helpful  sources  of  information  avail- 
able to  you  on  occupational  education. 


36. 


he  Illxnois  Teacher  provides  excellent 
-rticles  and  useful  ideas  related  to 
ilERO  programs. 
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37. 


The  future  is  alvays  a  question.  Pre- 
sent trends  indicate  that  career  edu- 
cation will  becoir.e  an  ir.pcrtant  part 
of  the  educational  syste-.  Continued 
changes  in  the  role  of  the  v:c:^.an  and 
changing  fai^aily  life  patterns  vill 
continue  to  influence  K£RO  programs, 


38. 


PfV  TO  p  P 


Although  KERO  currently  serves  nainly 
v;omen  trends  shov;  rriore  ir^en  are  beccrning 
involved  in  HERO. 


39. 


Elizabeth  Koontz  of  the  Department  of 
Labor,  Women's  Bureau  has  stated  that 
occupational  education  is  woman's  main 
tool  to  improveiriGnt .  Elizabeth 
Simpson,  well  known  Home  Economist, 
states  that  Home  Economics  is  an  ex- 
cellent vehicle  for  the  needed  occupa- 
tional education  of  women. 
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CARZER  EDUCATIO%^ — a  recently  developed  term  refering  to  the  lifelong 
process  of  education  related  to  the  world  of  work.     It  encompasses 
the  total  picture  from  career  awareness  to  career  orientation  and 
exploration,  to  career  training.     Of  the  three  terms  this  term  is  the 
broadest,  the  other  tv/o  are  a  part  of  the  total  career  education  syst« 

OCCUPATIONAL  EDUCATION^-involves  orientation  and  exploration  to  the 
world  of  work  and  v;ork  habits.     Training  is  provided  in  a  cluster 
of  related  jobs. 

VOCATIONAL  EDUCATION-^when  used  in  this  sense  deals  with  specific 
training  for  specific  jobs. 


Vocational  and  Occupational  education  are  frequently  used  interchange- 
ably in  a  "loose  sense".     Vocational  education  frequently  is  used  to 
refer  to  any  educatxcn  which  prepares  people  for  a  career. 


I'Ci.i'icut  fcr  slide  'j^? 

m 

StQT^s  to  Folio-..:  in  re -.  Dcvo  1  o-..-. : n - 


1.  Establir-h  a  nc-d.     3cco:':o  ra:-iliar  ;:ith  local  e:l:^lo^T:ont 

securit^r  omce.  bv.siriosr  oi-'-p.niso •ji cr s ,  I'^.v  le-----^-^-^-^  '■--^d 
the  cor^-.iunity,  C-ct  ■ad:-J.n3tra^ion.^''apprcrLu''t  ->  contin-ieV 

2.  Or-Sf^nise  a  local  advisorv  coixiittce.     Set  tentative  objectives. 

3.  Do  a  corc-unlty  survey  and  job  analysis 

k>  Bosin  and  continue  a  puMic  relati-n-  orogrori  inc]  icn'np 
puolicity  about  the  proposed  -opogrsra 

5.  Develop  a  CMr-iculu:.i.  Lool:  at  riaterials  available,  'visit 

oonor  procr-pjis,  .^atb.cr  luaterlals  to  use,  set  tentative 
plans  ana  «icncdulcs.  Get  final  adJninstra  ion  approv^al. 

6.  Detcrnlne  student  selection  and  interests.  Do  this  as  a 

part  of  nuraber  5.  .  '  " 

• 

7.  Determine  final  riatcrials  and"  facilities  needed.  Tuis 

happens  as  the  final  step  of  part  5. 

8.  Dotennine  the  instructor  if  she  is  not  the  one  plannin- 

the  prosr,^-.a.  Ti^ij,  i.  sus-ested  to  be  done  at"  SGvc>'al 
points  but  it  vjoulc-  be  r.iost  heloflu  if  the  inst-ouc  -or 
could  be  in^on  as  :;rach  of  the  pianoinr;  as  possible  if 
r.hc  13  noc  txio  on?  v;ho  is  directing  the  planning; . 

9.  Plan  v;ork  experience  and  thr-  neede/  training  stations.  '] 
10. Select  the  forms  to  be  used. 

11.  Plan  for  evaluation.  Initial  steps  for  this  t:ill  be  considered 

auring  sT;ep  5»  '  ' 

12.  Implement  th?  proGraoi  .  Plan  for  continous  updatinp  ard 

improvements.  .  x  -k,. 

\ 
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PUDLICITY  chart"' 


K£DIA  OF  PUBLICITY 

bC  1  0  r'e 

school 
opening 

nt 

schco 1 

EaCh 
t-^r 

c-rin: 
\/  ear 

of 

schoo  1 

^ — —  — —   — 

Kcv;s paper  article: 

X 

X 

V 
A 



School  publicati  Oil'* 

Y 

A 



School  assonibly  prcgrc.r. 

Y 
A 



Talks  to  civic  clubs 

X 

V 

A 

Future  Florr.amaker  activities 

r' — "  ~  ~  ~ 

Y 
A 

Talk  to  Parcnt- 
Tcachor  groups 

Y 
A 

Interpret  progra;.!  to  hoir.a- 
niciking  teachers  and  students 

Y 

A 

bchoo  1  exriiDiLS  apo  posteys 

 —  

Y 
A 

Y 
A 

bcrioo  1  puD  nc  aooresb  systeni 

Y 
A 

 ~ 

rrcG  raulo  anu  L^ievision  nriis 

Y 
A 

~  • — 

Section  in  school  yearbook 

 ■  

V 

X 



Y 
A 

 ■  

Ennployey^-Gmployee  banquet 

X 

Letters  of  appreciation 
to  errployers  and  parents 

X 

Appreciation  certificates 
to  en'ployers 

.  .  .  _ 

X  ' 

Pictu>*es 

X 

X 

Figure  ^0 


Adapted  ^ J'lf'ii^Ar'i?'^  ?-l:-U?^r?>jy5.  "''"ri!'' '"''^'•5  fcindbool'..    College  Station, 
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I.  Introduction 


This  pamphlet  contains  internal  evaluation  guidelines  designed  to 
help  agencies  evaluate  their  own  eeo  programs.  These  guidelines  reflect 
the  new  direction  in  equal  employment  opportunity  called  for  by  Execu- 
tive Order  1  1478  and  by  the  memorandum  for  heads  of  departments  and 
agencies,  subject:  Equal  Employment  Opportunity,  both  documents 
issued  by  President  Nixon  on  August  8,  1969.  The  President's  memo- 
randum also  endorsed  a  report  to  the  President  from  the  U.S.  Civil 
Service  Commission,  subject:  Equal  Employment  Opportunity  in  the 
Federal  Service,  which  contains  more  detail  ok  the  new  direction. 

The  policy  and  position  of  the  Federal  Government  on  equal  employ- 
ment opportunity  without  regard  to  race,  color,  religion,  sex,  or  national 
origin  is  further  explained  in  chapter  713  of  the  Federal  Personnel 
Manual  and  has  been  clearly  and  strongly  asserted  in  many  documents 
and  issuances.  This  pamphlet  is  not  intended  to  recapitulate  or  expand 
the  program  position  presented  in  those  documents.  It  Ls  meant  to 
focus  agency  attention  on  agency  use  of  evaluation  as  a  necessary  step 
in  determining  whether  decisions  are  being  carried  out  as  intended  and 
whether  the  agency  is  meeting  its  eeo  objectives. 

These  guidelines  present  basic  infonnation  on  the  thrust  and  methods 
of  program  evaluation  and  are  structured  in  the  following  manner: 

First,  general  evaluation  guidelines  are  given.  Next,  an  explanation  is 
given  of  evaluation  objectives  followed  by  approaches  to  achieve  these 
objectives.  Then,  an  eeo  problem  identification -solution  process  model 
is  pictorially  presented  to  aid  the  evaluator  in  understanding  the  inter- 
actions in  EEC  problem  identification  and  solution. 

Next,  attention  is  directed  toward  two  special  interest  program  areas — 
equal  employment  opportunity  for  women  and  equal  employment 
opportunity  for  Spanish-speaking  Americans.  Finally,  evaluation  methods 
are  suggested  to  accomplish  internal  evaluation . 

•  Use  of  the  evaluation  guidelines  is  optional.  Their  issuance  does  not 
mean  that  each  agency  and  installation  must  have  a  centralized  survey 
system.  Nor  does  it  mean  that  each  item  in  the  guidelines  must  be  used 
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in  an  agency's  system.  Every^  agency  must,  however,  have  some  system 
for  periodically  reviewing  its  eeo  policies  and  program  to  determine  the 
agency's  effectiveness  at  all  management  levels  in  its  continuing  affirma- 
tive program.  Furthermore,  agencies  should  assure  that  these  evaluation 
principles  are  made  a  part  of  their  eeo  program.  Additionally,  ii  is 
deiiirable  to  coordinate  agency  eeo  program  evaluations  with  ongoing  or 
planned  internal  evaluations  of  other  personnel  management  program 
areas,  since  eeo  is  a  part  of  general  managerial  acti\dty. 
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11.  Evaluation  Objectives 

The  major  objectives  of  ki:o  evaluation  are  to  assess  the  cfTectiveness  of 
management  in  identifying  the  factors  and  problems  bearing  on  equal 
employment  oi)portunity,  and  developing  and  implcmcntin,£^  action  pro- 
grams to  meet  and  overcome  obstacles  to  full  equality  of  opportunity. 
Another  objective  is  to  provide  agency  management  with  any  needed 
recommendations  or  directions  for  remedial  action.  Further,  the  cvalua- 
tion  procc.s5;  must  include  followup  to  assure  tliat  action  is  taken  on 
rcconmicndations  and  directions. 
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IIL  Approaches  to  EEO  Evaluation 

Results-Orientation 

The  evaluation  should  be  directed  at  results,  not  only  efforts.  In 
some  situations  the  agency  may  have  done  an  excellent  job  in  identifying 
its  EEO  problems  and  it  may  be  making  great  efforts  to  solve  these 
problems.  F'urthcr,  the  action  plan,  which  is  a  vehicle  for  reaching  the 
agency's  eeo  goals,  may  appear  to  be  what  is  exactly  needed  to  reach 
these  goals.  However,  there  may  not  be  aay  evidence  of  results,  which 
are  the  ultimate  measure  of  program  success  or  failure.  This  docs 
not  mean  that  consideration  is  not  to  be  given  for  efforts  taJcen  to 
advance  the  program.  The  evaluation  should  not  lose  sight  of  such 
factors  as  reductions  in  force  and  hiring  freezes.  In  the  latter  situations, 
consideration  should  be  given  for  efforts  which  will  generate  future 
benefits.  Thus,  in  using  the  results-oriented  approach,  there  is  also  a 
need  to  take  into  account  the  potential  for  results. 

Problem  Solution 

The  evaluation  should  focus  attention  on  problem  identification  and 
solution  rather  than  problem  identification  and  recommendations  alone. 
This  may  be  achieved  best  in  a  consultative  environment,  i.e.,  evalu- 
ators  and  managers  jointly  dipvgnosing  problems  and  preparing  action 
plans  leading  to  solution.  The  involvement  of  line  managers  increases 
the  success  of  the  evaluation  since  it  insures  that  the  evaluation  is 
realistic  and  the  findings  implemented. 

Motivation  for  Improvement 

After  pursuing  problem  causes  and  aiding  management  in  develop- 
ing a  plan  of  action  for  solving  those  problems,  the  evaluator  should 
assure  that  there  is  agency  motivation  for  improvement  and  that  there 
is  a  willingness  to  follow  through  on  problem  resolution.  Some  sug- 
gestions for  assuring  that  there  is  motivation  for  improvement  include: 

— Closely  integrating  eeo  with  general  management  and  services  so  that 
the  impact  of  managerial  activities  and  decisions  on  eeo  can  be 
readily  identified. 

—Establishing  priorities  in  the  action  plan  so  that  those  problems 
which  block  fulfillment  of  the  organization's  goals  the  most  are 
highlighted. 
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— Including  the  greatest  p>ossible  involvement  of  line  managers  to  ensure 
that  the  findings  are  realistic  and  that  they  are  imple,  .ented. 

— Following  through  on  the  agency's  adherence  to  the  action  plan  to 
determine  whether  there  is  observ  able  improv  ement. 

Managerial  Support  and  Leadership 

The  evaluation  should  assess  managerial  support  and  leadership  for 
the  program.  The  involvement  and  commitment  of  management  offi^ 
cials  is  absolutely  essential  for  the  success  of  the  program  since  they  have 
the  responsibility  of  leadership.  Program  success  will  depend  considerably 
on  the  acceptance,  understanding,  determination,  and  positive  direction 
given  by  managers,  supervisors,  and  program  staff  personnel.  Associated 
with  managerial  support  and  leadership  is  the  system  established  by  each 
agency  to  evaluate  supervisory  performance  in  the  eeo  area.  Assessment 
should  be  made  of  the  agency  eeo  performance  evaluation  system  and 
the  resuUs  therefrom.  Such  evaluations  can  be  invaluable  in  determining 
the  relative  commitment  of  the  several  managi:;rial  levels,  and  in  some 
cases,  individuals. 

Effectiveness  of  Key  EEO  Officiris 

The  evaluation  should  assess  the  effectivenf  ss  of  key  eeo  officials,  such 
as  the  director  of  equal  employment  opportunity,  eeo  officers  and 
deputies,  and  eeo  counselors.  Inquiry  should  be  made  into  their  qualifi- 
cations, training,  attitudes,  methods,  effectiveness,  and  commitment. 
Evaluators  should  also  give  close  attention  to  available  indications  of 
employee  attitudes  toward  the  trust,  acceptance,  interest,  availabili.y, 
sensitivity,  responsiveness,  and  effectiveness  of  these  officials. 

Another  factor  which  sometimes  affects  the  effectiveness  of  key  eeo 
officials  is  the  organizational  location  of  these  officials.  While  evaluators 
should  not  have  preconceived  ideas  of  where  eeo  officers  and  counselors 
should  be  located  in  the  organization,  many  agencies  have  found  it 
impracticable  or  less  effective  to  utilize  supervisors  and  personnel  office 
employees  in  these  positions  because  of  their  frequent  involvement — 
either  incidentally  or  as  initiators — in  the  kinds  of  personnel  actions  and 
practices  which  give  rise  to  eeo  complaints.  However,  each  .situation 
depends  on  the  individual  employee  and  his  working  environment. 

The  above  traits,  and  sometimes  the  organizational  location,  have  a 
critical  bearing  on  the  success  or  failure  of  these  officiads.  The  evaluation 
may  provide  a  basis  for  suggestions  for  better  organizational  location 
of  officials  or  recommendations  to  management  regarding  selection, 
retention,  and  further  training. 
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Relation  of  EEO  Program  to  Mission  Accomplishment 

The  evaluation  should  relate  keg  proirram  aspects  to  ^vhat  most 
manaj^ers  conceive  as  their  primary  concern  as  managers — mission 
acconiplishnierit.  A  major  probleiri  is  that  eeo,  and  other  special  emphasis 
programs,  are  considered  to  be  unrelated  to  accomplishing  the  agency's 
mission  objecti\e  when  in  fact  they  are  a  part  of  the  agency's  mission. 

When  the  manager  does  not  understand  the  importance  of  these 
special  emphasis  programs,  the  e\  aluator  must  impress  upon  him  that  he 
is  a  public  manager  in  a  public  organization  and  that  his  mission  includes 
full  support  and  achievement  of  results  on  public  policy  issues.  Further- 
more, the  cvaluator  should  relate  eko  program  aspects  to  operational 
personnel  management  problems,  especially  if  there  is  significant  impair- 
ment f)f  mission  acromplishnient.  Here,  the  evaluator  should  aid  the 
ma-iager  in  seeing  that  eeo  is  good  persoimel  management  and  that  his 
involvement  in  eeo  will  contribute,  in  a  positive  way,  toward  solving  or 
alleviating  some  of  his  operational  personnel  m/inagement  problems 
.such  as  stafling,  utilization  of  the  work  force,  development,  and  position 
management. 

Quantitative  Employment  Goals  and  Timetables; 

In  a  memorandum  from  the  Clhairman  of  the  Civil  Service  Commis- 
sion to  heads  of  departments  and  agencies,  dated  May  1 1,  H)7l,  subject: 
Use  of  Employment  Goals  and  Timetables  in  Agency  Equal  Employment 
Opportunity  Programs,  the  Conmnssion  discussed  the  appropriate  use 
of  goals  as  a  means  of  achieving  managerial  action  toward  equal  employ- 
ment opportunity  and  the  assurance  that  goals  are  not  construed  as 
employment  quotas  by  race,  color,  ethnic  origin,  or  sex,  which  would,  in 
effect,  constitute  a  violation  of  basic  merit  principles.  Evaluators  should 
become  familiar  with  and  fully  understand  Commission  policy  in  this 
area  and  if  merit  system  \'iolatioiis  are  noted,  should  bring  them  to  top 
management's  attention  for  corrective  action.  If  the  manager  has  estab- 
lished quantitati\  c  goals,  the  evaluator  should  examine  them  to  determine 
if  they  are  reasonable,  realistic,  and  obtainable.  If  the  goals  are  not 
reasonable,  realistic,  or  obtainable,  the  evaluator  has  a  responsibility  to 
help  the  manager  think  through  to  how  the  goals  were  developed  and 
what  adjustments  may  be  needed.  Not  every  organization  should  or 
needs  to  establish  quantitative  go.il.s.  If,  however,  the  manager  has  not 
established  quantitative  goals,  but  the  evaluator  in  his  judgment  believes 
that  the  program  would  benefit  from  their  establishment,  then  the  evalu- 
ator should  recommend  the  use  of  goals  (without  recommending  what 
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they  should  be)  along  with  other  needed  actions  to  improxe  the  eeo 
program. 

Major  Program  Action  Elements  in  Executive  Order  1 1478 
The  evaluation  should  include  an  assessment  of  how  agency  efforts 

are  directed  toward  the  following  major  program  action  elements  in 

Executive  Order  1 1478. 

Assignment  of  resources 

To  what  extent  have  sufficient  resources  been  assigned  and  organized 

to  administer  and  carry  out  the  program  in  an  effective  manner? 

Recruitment  activities 

To  what  extent  have  recruitment  efforts  been  designed  to  reach  all 

sources  of  job  candidates,  with  special  emphasis  on  the  identification  and 

development  of  sources  of  minority  group  members  and  women  for 

positions  in  which  few  are  now  employed? 

Utilization  of  skills 

To  what  extent  are  employees  with  underutilized  skills  being  sys- 
tematically identified  in  the  work  force  and  ch^inneled  into  available  job 
opportunities  both  within  and  outside  the  installation? 
Upward  mobility 

To  what  extent  are  opportunities  being  made  available  to  employees 
for  enhancement  of  skills,  performance  at  their  highest  potential,  and 
advancement  in  accordance  with  their  capabilities? 

Assurance  of  supervisory  and  management  understanding  and  support 
To  what  extent,  do  communications,  training,  incentives,  and  per- 
formance evaluation  actually  motivate  supervisory  and  management 
efforts  to  achieve  program  objectives? 

Participation  in  community  efforts  to  improve  conditions  which  affect 
employability 

To  what  extent  does  the  installation  initiate,  support,  and  cooperate 
with  community  efforts  to  eliminate  long-  and  short-range  barriers  to 
equal  employment  opportunity? 

Resolution  of  complaints 

To  what  extent  are  discrimination  complaints  promptly,  fairly,  and 
impartially  processed  with  special  emphasis  on  informal  resolution 
through  equal  opportunity  counseling? 

Special  programs  for  the  disadvantaged 

To  what  extent  is  there  participation  in  Summer  Aid,  nvc,  Work- 
Study,  WINS  and  other  economic  opportumty  programs? 
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IV.  EEO  Problem  Identification — 
Solution  Process  Model 


The  evaluation  effort,  as  explained  in  part  ill,  should  be  centered  on 
results  and  the  progress  being  made  in  eeo.  Since  results  depend  on 
the  effectiveness  of  the  program,  an  assessment  should  be  made  of  man- 
agement's effectiveness  in  analyzing  the  factors  and  problems  bearing 
on  equal  employment  opportunity,  and  planning  and  implementing  an 
action  program  designed  to  solve  those  problems  and  achieve  equal 
opportunity  for  all  employees  and  applicants.  In  order  to  aid  the  evaluator 
in  assessing  the  interrelationships  of  the  problem  identification  and 
problem  solution  process,  an  eeo  problem  identification-solution  process 
model  has  been  developed. 

The  model  presents  a  frame  of  reference  for  the  problem  identification 
and  solution  process  as  it  applies  to  eeo.  It  is  a  conceptual  framework 
which  conveys  a  way  of  thinking  about  identifying  problems  and  alterna- 
tive solutions,  making  choices,  setting  priorities,  mobilizing  resources, 
and  evaluating  results.  The  model  is  not  a  checklist  of  items  to 
be  studied  and  analyzed  during  surveys.  Its  purp)Ose  is  to  increase  the 
e valuator's  understanding  and  use  of  the  problem-solving  process  and  to 
examine  the  effectiveness  of  managers,  supervisors,  and  staff  involved  in 
that  process.  The  model  applies  to  all  agency  levels — departmental, 
bureau,  region,  field,  and  the  organizational  unit. 

The  EEO  problem  identification-solution  process  ideally  operates  in 
this  circular  pattern : 
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Federal  Policy 

What:  Directives,  regulations 

Who:   President,  Congress,  CSC,  agency 

i 

Evaluation-Problem  Identification 

What:  Analysis,  planning,  leadership,  evaluation 
V/ho:   Top  management,  cvaluators 

ProNcm-Solution 

What:  Affirmative  action  plan  composed  of  goals,  priorities, 

resources,  responsibilities 
Who:   Managers,  supervisors,  program  staff 

Asency  Internal  and  External  Environments 

What:  Climate,  problems,  trends 
Who:   Employees,  community 

Federal  policy  step 

— Does  top  management  understand  and  accept  broad  eeo  policy  and 

specific  responsibilities? 
— Has  this  policy  been  communicated  downward  in  the  organization  and 

out  to  the  field? 


Problem  identification  step 

Top  management  should  list  all  short^  and  long-term  eeo  problems 
that  management  perceives  it  faces,  determine  solutions,  and  allocate 
resources  on  a  priority  basis. 

— Does  top  management  begin  with  an  identification  of  real  organiza- 
tional and  community  eeo  problems? 
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— Is  the  review  of  problems  a  continuous  process  or  is  it  only  done  on  a 
formal  periodic  basis? 

— In  identifying  problems,  is  consideration  given  to  new  and  existing 
Federal  and  departmental  policy  which  must  be  carried  out? 

— Are  alternatives  identified  for  problem  solution  and  real  decisions 
made  on  what  is  to  be  done? 

— After  deciding  what  can  or  cannot  be  done,  is  a  plan  of  action  developed 
to  solve  priority  problems? 

— Does  top  management  carry  out  its  responsibility  of  setting  and  achiev- 
ing goals,  developing  policies,  and  coordinating  activities? 

— Is  planning  adequate  and  timely? 

— Does  top  management  seek  the  views  of  minority  group  members  and 
women  in  planning,  development,  coo'dination,  and  evaluation? 

Problem  solution  step — the  action  plan 

Top  management  shoald  develop  an  affirmative  action  plan  composed 

of  goals,  priorities,  resources,  and  responsibilities  to  solve  specific 

problems. 

The  EEO  action  plan  should  not  merely  contain  philosophic  concepts 
or  policy  declarations  but  should  be  a  living  document  based  on  a  mean- 
ingful assessment  of  real  problems  and  identification  of  positive  programs 
to  tackle  those  problems.  Review  and  evaluation  of  the  action  plan  will 
reveal  not  only  thos^i  areas  which  management  ha5  identified  as  probkm 
areas  but  also  what  management  is  doing  to  improve  those  areas. 
Although  evaluators  will  assess  the  use  made  of  the  plan  and  tailor 
criticism  to  individual  agency  needs  and  inadequacies,  they  should  be 
careful  to  avoid  placing  too  much  emphasis  on  the  formal  plan  and  not 
enough  on  action  and  results 

— Is  there  an  effort  to  make  the  plan  appropriate  and  relevant  to  the 
identified  problems? 

— Does  the  .  plan  devote  sufficient  human  and  other  resources  to 
accomplish  the  goals? 

— Is  there  evidence  that  the  plans  arc  brought  up  to  date  and  changed 
to  coincide  with  current  needs  and  new  problems  as  they  emerge?  Arc 
the  plans  viewed  as  flexible  guides  for  accomplishing  the  job  or  as 
constraining  documents  which  must  be  followed  literally? 

— Is  the  emphasis  on  equality  of  opportunity  for  women  extensive  and 
intensive  enough?  Although  there  usually  is  no  need  for  separate  action 
plans  for  specific  ethnic  groups,  does  the  plan  include  items  which 
deal  with  the  special  problems  of  specific  ethnic  groups  (e.g.,  efforts 
to  overcome  the  language  barrier  of  Spanish-speaking  people)? 
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— Does  the  plan  provide  for  guidance  and  direction  at  all  levels?  Does  it 
have  adequate  pro\i?ion  for  staff  support  sendees  (e.g.,  planninc: 
coordination,  evaluation,  and  re?;carch )  ?  Does  it  provide  for  continuinc^ 
feedback  and  anah'si?? 

— Docs  the  action  phm  list  projects,  in  a  priority  order,  ^^vhich  the  agency 
hopcs  to  accomplish  within  a  given  time  frame?  Arc  there  compliance 
proN'isions  to  assure  that  ^oals  and  target  dates  arc  met? 

— How  cfTectivc  arc  the  people  involved  ( managers,  super\'isors,  pro- 
gram staff)  ? 

Do  they  carry  out  established  policy? 

Do  they  collect  and  analyze  data  and  assist  top  managers  in  making 
policy? 

Do  they  ask  and  answer  questions  which  are  rclex  ant  to  the  problems? 
Are  they  alert  to  kf.u  problems  in  the  organization  and  the  com- 
munity and  do  they  bring  them  to  the  attention  of  top  managers? 
Applicatiofj  of  program  to  agency  environments 

Here  is  where  efTccti\  e  performance  is  directed  toward  positive  change 
in  both  the  organizational  and  community  cm  ironnients  of  the  agency. 
Here  is  where  managers,  supervisors,  and  program  staff  carry  out 
responsibilities  for  action  plan  items  (recruitment,  special  programs  for 
the  disadvantaged,  complaints,  etc.).  Here  is  where  the  manager  nmst 
have  strong  follow- through  to  assure  that  results  are  being  achieved.  The 
environments,  ir  turn,  determine  the  kko  problems  and  should  be  con- 
sidered during  problem  identification  and  evaluation. 
Evaluation — problem  identification  step 

Top  management  should  place  heavy  emphasis  on  evaluation  as  ;m 
in*  ?gral  part  of  the  process.  Although  evaluation  has  been  placed  at  the 
end  of  the  model,  it  should  not  be  restricted  to  the  end  of  the  process.  It 
actually  begins  with  the  identification  of  problems  and  is  critical  in  the 
establishment  of  goals  and  in  planning  strategy. 
— Arc  periodic  reports  required  on  activities? 

— Docs  evaluation  attempt  to  assess  results  of  past  actions,  trends, 
appropriateness  of  goals  and  objectives,  relevance  of  solutions  to  prob- 
lems, and  adequacy  of  the  plan  of  action?  Are  adjustments  made  as  * 
needed? 

— Docs  evaluation  lead  to  followup;  feedback  to  managers,  supervisors, 
and  program  staff;  modification  of  action  plan;  realignment  and 
reallocation  of  resources;  recognition  for  achie\'ements,  disciplinary 
action  for  discriminatory  acts? 

12 


ERIC 


4138 


V.  special  Emphasis  Areas 


The  following  areas  art  not  highlighted  for  preferential  treatment.  Nor 
are  they  considered  as  being  divisive  of  the  total  eeo  program.  Tliey  are 
singled  out  for  spexial  emphasis  because  of  problems  peculiar  to  these 
areas. 

Equal  Employment  Opportunity  for  Women 

The  Federal  Women's  Program  is  now  an  integral  part  of  the  total 
strengthened  eeo  program.  This  does  not  mean  that  it  is  being  de- 
emphasized.  It  was  made  a  part  of  the  eeo  program  because  it  is  believed 
that  equal  employment  opportunity  for  women  can  be  best  assured  by 
integrating  it  with  the  agency's  overall  eeo  program.  It  is  still  the 
responsibility  of  the  agency  head  to  provide  the  same  leadership  to  the 
agency's  program  for  assuring  equal  opportunity  for  women  as  he  pro- 
vides for  persons  of  diiTerent  racial,  religious,  and  national  backgrounds. 

There  are  unique  roncems  involving  equal  opportunity  for  women 
which  require  special  attention.  Evaluation  has  a  vital  role  in  the  overall 
drive  to  get  further  action  and  progress.  Evaluators  should  assess  the 
understanding,  support,  and  leadership  for  equal  employment  oppor- 
tunity for  women  at  all  managerial  and  supervisory  levels.  While  the 
Federal  Women's  Program  should  be  closely  coordinated  with  the  overall 
coverage  of  the  eeo  program,  evaluation  should  locus  on  the  specific 
factors  and  circumstances  affecting  employment  opportunity  for  women. 

— Are  women  at  the  college  and  high  school  levels  given  guidance  on 
occupational  opportunities  and  related  educational  requirements? 

— ^Are  achievements  of  women  publicized  to  the  community  to  provide 
incentives  to  other  women? 

— Has  there  been  adequate  counseling  and  information  on  Federal  job 
opportunities  for  trained  women? 

— Has  the  agency  developed  job  designs  and  employment  practices  which 
wilJ  aid  in  the  employment  and  advancement  of  women  such  as  part- 
time  employment  and  liberal  maternity  leave? 

— Does  managerial  and  supervisory  training  relate  the  utilization  of 
women  to  the  attainment  of  agency  objectives  and  solution  of  man- 
pov  f;r  problems? 
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— Arc  efforts  made  to  adwmce  the  careers  of  women  in  dead-end 

positions?  Is  career  counseling  available? 
— Has  the  agency  reviewed  its  job  structure  and  management  practices 

to  identify  any  organizational  or  occupational  areas  where  traditional 

thinking  limits  the  utilization  or  progression  of  women  (e.g.,  apprentice 

training,  skilled  trades,  technicians )  ? 
— Arc  women  afforded  opportunities  for  top-level  positions  through 

training,  job  rotation,  and  special  assignments? 
— Are  there  job  patterns  or  other  conditions  which  create  barriers  to  the 

employment  and  advancement  of  women? 

Equal  Employment  Opportunity  for  Spanish-Speaking  Americans 
On  November  5,  1970,  the  President  announced  the  initiation  by  the 
Civil  Service  Commission  of  a  16-point  program  to  assist  Spanisli-speak- 
ing  Amc/ican  citizens  who  are  interested  in  joining  the  Federal  civilian 
service.  Below  <irc.  unique  concerns  based  on  the  16-point  program,  iuN  oK  - 
ing  equal  opportunity  for  Spanish-speaking  persons,  which  requ^'re  special 
evaluation  attention. 

— Is  there  an  intensified  drive  to  recruit  Spanish-snmamed  persons, 
particularly  for  idendficd  public  contact  positions,  in  areas  of  heavy 
Spanish-speaking  population  (in  addition  to  Southwestern  cities  and 
States,  such  cities  and  States  as  Chicago,  New  York,  Detroit,  Florida, 
etc.)? 

— ^Do  recruitment  teams  include  Spanish-speaking  persons,  particularly 
at  colleges  with  heavy  Spanish-speaking  enrollments? 

— Have  efforts  been  made  to  recruit  for  the  Cooperative  Education  Pro- 
gram at  colleges  with  significant  numbers  of  Spanish-speaking  students 
to  permit  entry  from  fsee  registers  without  the  necessity  of  written 
examination? 

— Is  the  agency  aware  of  the  availability  of  selective  placement  on  a 
bilingual  basis  so  that  Spanish-speaking  persons  may  be  reached  for 
appointment  to  positions  dealing  with  the  Spanish-surnamed 
population? 

— Does  the  agency  work  with  high  schools  in  Spanish-speaking  areas  to 
make  known  job  opportunities  in  the  Federal  Government  and  to 
counsel  and  to  encourage  students  to  stay  in  school? 

— Has  the  agency  hired  for  summer  employment  high  school  and  college 
teachers  from  schools  serving  Spanish-speaking  students  to  give  them 
an  understanding  of  the  Federal  Government  which  they  can  relate  to 
students? 
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-Have  special  efforts  been  made  to  inform  Spanish-sumamed  veterans 
of  the  availability  of  noncompetitive  appointments  for  Vietnam  era 
veterans? 

-Do  EEC  action  plans  include  action  items  for  the  problems  of  the 
Spanish-surnamed  population? 

-Is  there  management  understanding  of  the  special  problems  of  the 
Spanish-speaking? 

-Do  training  programs  on  eeo  include  the  problems  of  the  Spanish- 
speaking  population? 

-Are  the  needs  of  the  Spanish-speaking  considered  in  planning  upward 
mobility  programs? 

-Are  there  any  Spanish-surnamed  persons  on  the  eeo  program  staff? 
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VI.  Evaluation  Methods 


The  desirability  of  using  line  managers  as  an  important  part  of  the 
evaluation  process  and  of  blending  the  eeo  program  evaluation  with 
planned  internal  evaluation  of  other  personnel  management  program 
areas  has  already  been  pointed  out  in  the  preceding  text.  Agencies  are 
encouraged  to  use  these  approaches  when  their  use  will  permit  separate 
consideration  of  eeo  factors  and  will  contribute  to  effective  evaluation  of 
the  total  EEO  program. 

Agencies  must  view  each  program  goal,  plan,  action,  and  foUowup,  as 
well  as  related  employment  and  personnel  policies  and  practices  as 
subjects  for  searching  inquiry  and  evaluation;  eeo  principles  are  appli- 
cable to  all  personnel  management  areas.  The  review,  analysis,  and 
evaluation  must  be  of  sufficient  depth  and  detail  to  assure  management 
that  all  program  areas  reviewed  are : 

— In  line  with  all  merit  system  principles; 

— Carried  out  in  full  accord  with  public  policy  so  that  all  minority  group 
members,  women,  economically  disadvantaged  persons,  or  members  of 
other  groups  in  which  membership  holds  potential  for  any  form  of 
employment  discrimination  are  given  true  equality  of  opportunity  in 
employment. 

Management  should  be  alert  to  the  need  for  keeping  internal  evalua- 
tion efforts  current.  Specifically: 

— Management  should  be  aware  of  changes  in  the  program  or  in  opera- 
tions (new  requirements,  employment  decreases,  job  realigrmients. 


— Subordinate  level  reports  should  keep  top  management  aware  of  eeo 
developments,  problems,  and  advancement, 

— Evaluation  should  be  timely  to  permit  early  attention,  restudy,  further 
reports,  change  in  approach,  or  corrective  actions  as  needed. 

— Information  on  program  results  should  be  current  with  provision  for 
effective  followup. 
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The  choice  and  use  of  one  or  a  combination  of  analysis  methods 
follow  careful  determination  of  which  approach  will  best  meet  spec 
needs  and  circumstances.  Possible  methods  include: 

— Onsite  visits  by  management  and  program  staflF. 

— Special  task  force  for  overall  or  specific  area  review. 

— Program  committees  with  continuing  review  and  report  responsibility. 

— Written  reports  by  subordinate  levels. 

•—Periodic  review  and  analysis  of  statistical  studies. 

— Periodic  review  of  the  adequacy  of  the  eeo  complaint  process. 

— Continuing  review  of  personnel  programs  (recruitment,  promotion, 

training,  etc.)  and  related  actions  (information  to  employees,  details, 

etc.). 

— Interviews  with  employees,  supcr\  isors,  and  management. 

— Administration  of  voluntary  questionnaires  to  sample  of  workforce. 

— Assessment  of  results  of  employee  keo  committee  activities. 

— Review  of  contributions  from  community  sources  (civic  organizations, 
minority  groups  and  leaders,  women's  organizations,  other  special 
interest  groups,  local  government  employment  offices,  etc.) . 
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LISTING  CONDITIONS  OF  THE  ACT  REQUIRED  TO  BE 
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Employers : 

On  December  29,  1970,  the  President  signed  into  law  the  Williams- 
Steiger  Occupational  Safety  and  Health  Act  of  1970,  which  became  effective 
April  28,  1971.  The  purpose  of  this  landmark  legislation  is  to  assure 
safe  and  healthful  working  conditions  for  the  nation's  wage  earners. 

The  law  provides  that  each  employer  has  the  basic  duty  to  furnish 
his  employees  employment  and  a  place  of  employment  which  are  free  from 
recognized  hazards  that  are  causing  or  are  likely  to  cause  death  or  serious 
physical  harm. 

Although  this  duty  is  one  which  employers  have  long  accepted  as  a 
moral  obligation  inherent  in  the  conduct  of  their  business,  the  ffilliams- 
Steiger  Act  places  specific  responsibilities  on  each  employer  and  subjects 
him  to  penalties  if  he  fails  to  discharge  them* 

It  is  important  that  each  employer  be  aware  of  these  specific  re- 
sponsibilities. We  urge  you  to  review  the  contents  of  this  booklet  that 
you  may  know  and  respond  to  your  obligations  under  this  new  Act.  Included 
are  a  guide  to  the  provisions  of  the  Act,  regulations  and  forms  for  injury 
and  illness  records  to  be  kept  from  July  1  on,  and  a  poster  which  must  be 
prominently  displayed  in  your  establishment. 

Safe  and  healthful  working  conditions  are  a  goal  worthy  of  the  best 
efforts  of  employers,  employees  and  ail  levels  of  government.  This  new 
law  confirms  the  Federal  commitment  to  this  goal  and  we  are  ready  to  do 
our  part.  I  am  confident  that  the  American  business  community  fully 
shares  in  this  commitment  and  will  also  work  actively  to  provide  safe  and 
healthful  employment  to  employees. 


INTRODUCTION 


This  booklet  contains  important  information  regarding  the  recordkeeping  responsibilities  of  employers  under 
the  Williams-Steiger  Occupational  Safety  and  Health  Act  of  1970. 

Beginning  July  1,  1971  every  employer  who  is  covered  under  this  Act  must  keep  occupational  injury  and  illness 
records  for  his  employees  in  the  establishment  at  which  his  employees  usually  report  to  work. 

Every  employer  must  maintain  in  each  establishment ' 

•  a  log  of  recordable  occupational  injuries  and  illnesses,  and 

•  supplementary  records  of  each  occupational  injury  or  illness. 

Every  employer  must  keep  the  records  up  to  date,  have  them  available  to  government  representatives,  and  post 
a  summary  of  all  occupational  injuries  and  illnesses  at  the  conclusion  of  the  calendar  year.  In  addition,  employ- 
ers must  report  to  the  Secretary  of  Labor  within  48  hours  each  accident  or  health  hazard  that  results  in  one  or 
more  fatalities  or  hospitalization  of  five  or  more  employees. 

The  forms  necessary  to  keep  these  records  are  contained  in  this  booklet.  Instructions  for  completing  the  forms 
are  printed  on  the  back  of  each  form.  Additional  forms  are  available  from  the  regional  offices  of  the  Bureau  of 
Labor  Statistics^  or  the  Occupational  Safety  and  Health  Administration.  Their  addresses  are  printed  on  the  inside 
of  the  back  cover.  Request  forms  are  available  on  the  last  page  in  this  booklet. 

Posting  Requirement:  The  law  requires  that  employees  be  informed  of  the  job  safety  and  health  protection 
provided  under  the  Act.  The  centerfold  of  this  booklet  is  a  poster  which  must  be  posted  in  a  prominent  place  in 
the  establishment  to  which  the  employees  usually  report  to  work.  The  poster  briefly  states  the  intent  and  coverage 
of  the  Act  and  the  responsibilities  of  employers  and  employees  to  maintain  safe  and  healthful  working  conditions. 

Exclusions:  Employers  whose  employees'  occupational  injuries  and  illnesses  are  required  to  be  recorded  under 
the  following  Federal  Statutes: 

(1)  Federal  Coal  Mine  Health  and  Safety  Act  (30  U.S.C.  821)  (a)  and  (b) ; 
and 

(2)  Federal  Metal  and  Nonmetallic  Mine  Safety  Act  (30  U.S.C.  732) 

are  not  required  to  comply  with  the  recordkeeping  requirements  under  the  Occupational  Safety  and  Health  Act 
(OSHA),  to  the  extent  that  so  complying  would  result  in  duplicating  information. 

Section  24  of  the  Occupational  Safety  and  Health  Act  provides  for  a  broad  statistical  program  which  extends 
ev^n  to  employers  to  whom  the  Act's  enforcement  provisions  do  not  apply.  Therefore,  the  fact  that  an  employer 
must  comply  with  the  recordkeeping  and  reporting  provisions  under  OSHA  does  not  necessarily  mean  that  he 
would  be  subject  to  the  enforcement  provisions  of  OSHA. 

Additional  information  about  the  responsibilities  of  employers  and  employees  under  the  Occupational  Safety 
and  Health  Act  can  be  found  in  the  summary  of  the  Act,  which  follows. 
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A  HANDY  REFERENCE  GUIDE  TO  THE  WILLIAMS-STEIGER 


OCCUPATIONAL  SAFETY  AND  HEALTH  ACT  OF  1970 


PURPOSE  OF  THE  LAW 

The  declarfMi  Congressional  purpose  and  policy 
of  ihr  .\f'\  \<,  ^^to  /i^  ^     as  pes?!!)le  ev(U"y  \Mork- 

.iig  man  and  wunian  in  tiie  Natiiat  safe  and  health- 
ful working  conditions  and  to  preserve  our  human 
resources." 

COVERAGE 

The  provisions  of  the  law  apply  to  every  employer 
engaged  in  a  business  affecting  ccvTiimerce  who  has 
employees.  The  law  applies  in  all  50  States,  the  Dis- 
trict of  Colunfibia,  Puerto  Rico,  the  Virgin  Islands, 
American  Samoa,  Guam,  the  Trust  Territory  of  the 
Pacific  Islands,  Wake  Island,  the  Outer  Continental 
Shelf  Lands,  Johnston  Island,  and  the  Canal  Zone. 
Federal,  State  and  local  government  employees  are 
specifically  excluded  from  coverage,  but  they  may  be 
covered  by  equally  effective  requirements.  See  Section 
19  for  programs  covering  Federal  employees  and 
Section  18(c)  (6)  for  potential  coverage  of  State  and 
local  government  employees. 

In  addition,  tiie  Act  specifically  provides  that  its 
terms  shall  not  apply  to  working  conditions  pro- 
tected under  other  Federal  occupational  safety  and 
health  laws  (such  as  those  under  the  Federal  Coal 
Mine  Health  and  Safety  Act;  and  under  the  Atomic 
Energy  Act  of  1954,  as  amended,  including  State 
agreements  under  that  Act). 

DUTIES  OF  EMPLOYERS  AND  EMPLOYEES 

Each  employer  under  the  Act  has  the  general  duty 
to  furnish  each  of  his  employees  employment  and 
places  of  employment,  free  from  recognized  hazards 
causing,  or  likely  to  cause,  death  or  serious  physical 
harm;  and  the  employer  has  the  specific  duty  of  com- 
plying with  safety  and  health  standards  promulgated 
under  the  Act.  Each  employee  has  the  duty  to  com- 
ply with  these  safety  and  health  standards,  and  all 
rules,  regulations,  and  orders  issued  pursuant  to  the 
Act  which  are  applicable  to  his  own  actions  and 
conduct. 

The  Act  takes  effect  on  April  28,  1971. 

ADMINISTRATION 

Administration  and  enforcement  of  the  Act  are 
vested  primarily  in  the  Secretary  of  Labor  and  in  a 
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new  agency.  The  Occupational  Safety  and  Henlth 
Review  Commission,  a  quasi-judieial  board  of  luicc 
members  appointed  by  the  President.  Research  and 
related  functions  are  vested  in  the  Secretary  of 
Health.  Education  and  Welfare  whost-  functions  will, 
for  the  most  part,  be  carried  out  by  the  new  National 
lnsttitut«  for  Occupational  Safety  ana  Health  estab- 
lished within  HEW. 

The  Secretary  of  Labor  is  Tesponsibiae  for  both  pro- 
mulgating and  enforcing  job  safety  and  health  stand- 
ards. Occupational  safety  ami  health  Inspections  will 
be  made  by  inspectors  located  in  offices  to  be  estab- 
lisiied  in  many  communities  ihroughouil  the  country. 

OCCUPATIONAL  SAFETY  AND 
HEALTH  STANDARDS 

In  general,  job  safety  and  hasalth  standards  con- 
sist of  rules  for  avoidance  of  hazards  which  have 
been  proven  by  research  and  exf^erience  to  be  harm- 
ful to  personal  safety  and  healtfeL  They  constitute  an 
extensive  compilation  of  wisdoim  which  sometimes 
applies  to  all  employees.  An  exmmple  of  this  would 
be  fire  protection  standards.  A  ^eat  many  standards, 
howevfx-,  apply  only  to  workers  wihile  engaged  in  speci- 
fic types  of  work — such  as  handling  compressed  gases. 

Two  of  the  many  thousands  of  occupational  safety 
and  health  standards  are  listed  here  to  familiarize 
covered  employers  and  employees  with  the  form  of 
such  standards: 

One  typical  standard. — ^Aisles  and  passageways 
shall  be  kept  clear  and  in  good  repHir,  with  no 
obstruction  across  or  in  aisles  that  i:ould  create 
a  hazard. 

Another  typical  standard. — In  any  operations  such 
as  chipping,  caulking,  drilling,  riveting,  grinding, 
and  pouring  babbit  metai,  in  which  the  eye  hazard 
of  flying  particles,  molten  metal,  or  liquid 
chemical  exists,  employees  shall  be  protected 
by  suitable  face  shields  or  goggles  .... 

It  is  the  obligation  of  all  employers  and  employees 
to  familiarize  themselves  with  those  standards  which 
apply  to  them  and  to  observe  at  all  times. 

The  Act  authorizes  the  Secre^  v  of  Labor  until  April 
28,  1973,  to  promulgate  as  ■  apational  safety  and 
health  standards  any  existing  i  ;  s^eral  Standards  (such 


as  ihose  presently  applying  to  Zedernl  contractors 
under  the  Walsh-Healey  Act)  or  any  national  con- 
sensus standards  (such  as  those  issued  by  the  Na- 
tional Fire  Protection  Association).  He  may  do  this 
without  compK  '""  rule m -ikinfj;  rrfpiiremonts 

[he  A(hr  s  ocedure 

In  addiliuii,  the  Secretary  of  Lai:  v»r  rnay,  upon  the 
basis  of  information  submitted  by  the  Secretary  of 
Healtii,  Education  and  Welfare,  advisory  committees 
and  others,  revise,  modify  or  rt'^vof^.e  existing  stand- 
ards as  well  as  promulgate  new  ;  Tlie  pivomulga- 
tion  of  standards  under  this  sectiM  f  the  Aicl  must 
be  done  under  the  procedures  set  6.r  in  the  section 
itself,  including  variosus  time  lirnii^i  )ns,  and  also 
under  the  procedures  of  the  Admmisfcrative  Procedure 
Act.  Any  person  adversely  aflecierl  a  standard 
issued  by  the  Secretary  may  chalk'ngc  its  validity  by 
petitioning  the  United  States  Court  of  Appeals  within 
60  days  afttt-r  its  promulgati'^  In  less  rtherwise 
ordered  by  the  Court,  filing  sue:;  a'-tition  does  not 
operate  as  a  stay  of  the  standard. 

Also,  the  Act  provides  for  the  t?stablishment  of 
emergency  tecnporary  standards,  effejilive  immediately 
upon  publication  hi  the  Federal  B^tii:ister,  where  it  is 
found  that  employees  are  exposef?j:  lo  grave  danger. 
The  Act  also  contains  provision  nir  standards  which 
may  require: 

•  That  no  employee  dealing  witth  toxic  materials  or 
harmful  piihysical  agents  will  suffer  material  im- 
pairment od  health  or  functional  capacity,  even  if 
such  empk/yee  has  regular  es^sure  Ho  the  hazard 
dealt  with  by  such  standard  fttT  the  period  of  his 
working  Hie. 

•  Development  and  prescription:  of  labels  or  other 
appropriate  forms  of  warnins^  so  that  employees 
are  made  aware  of  all  hazard*^  to  which  they  are 
exposed. 

•  Prescription  of  suitable  protef!tive  equipment. 

•  Monitoring  or  measuring  emipioyee  exposure  to 
hazards  at  such  locations  amd  intervals  and  in 
such  manner  as  may  be  necrasary  f^Dr  the  protec- 
tion of  employees. 

»  Prescription  of  the  type  and  frequency  of  medical 
examinations  or  other  tests  for-  employees  exposed 
to  health  hazards.  At  the  request  of  an  employee, 
the  examination  or  test  resultF^  shalfi  be  furnished 
to  his  physician. 

The  Secretary,  after  a  bearing  -oix)  m  employer  ap- 
plication th^efor,  is  authorized  gnant  temporary 
variances  from  standards  to  give  ti»e  employer  suf- 
ficient time  tto  come  into  compliance  i£  he  can  show 
a  need  for  certain  time-extension  and  Li   a  protec- 
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tive  plan  of  action.  Variances  may  be  granted  without 
time  limits'  jf  the  Secretary  finds  that  an  employer  is 
using  safety  measures  which  are  as  saf'  those 
required  in  a  standard.  A  fleeted  employee  -hall  be 
given  notice  of  each  such  application  and  an  oppor- 
tunity for  hearing. 

COMPLAINTS  OF  VIOLATIONS 

Any  employees  (or  representative  thereof)  who 
believe  that  a  violation  of  a  job  safety  or  health 
standaricl  exists  which  tlireatens  physical  liarm,  or  that 
an  immiinent  danger  exists,  may  reques':  an  inspection 
by  sending  a  signed  written  notice  to  the  Department 
of  Lab^T.  Such  a  notice  shall  set  forth  with  reasonable 
particularity  the  grounds  for  the  notice  and  a  copy 
shall  be  provided  the  employer  or  his  agent.  The  names 
of  tiie  complainants  need  not,  however,  be  furnished 
to  the  employer.  If  the  Secretary  finds  no  reasonable 
grounds  for  the  complaint  and  a  citation  is  not 
issued,  the  Secretary  is  required  to  notify  the  com- 
plainants in  writing  of  his  determinations  or  final 
disposition  of  the  matter.  Also,  the  Secretary  is  re- 
quired to  set  up  procedures  for  informal  review  in  a 
case  where  a  citation  is  not  issued. 

ENFORCEMENT 

In  enforcing  the  standards.  Labor  Department 
safety  inspectors  may  enter  without  delay,  and  at  any 
reasonable  times,  any  establishment  covered  by  the 
Act  to  inspect  the  premises  and  all  pertinent  condi- 
tions, structures,  machines,  apparatus,  devices,  equip- 
ment, and  materials  therein,  and  to  question  privately 
any  employer,  owner,  operator,  agent  or  employee. 
The  Act  permits  the  employer  and  a  representative 
authorized  by  his  employees  to  accompany  the  inspec- 
tor during  the  physical  inspection  of  any  workplace 
for  the  purpose  of  aiding  such  inspection.  The  Sec- 
retary of  Labor  also  has  power,  in  making  inspections 
and  investigations  under  the  Act,  to  require  the  at- 
tendance and  testimony  of  witnesses  and  the  produc- 
tion of  evidence  under  oath.  The  Secretary  of  Health, 
Education  and  Welfare  is  also  authorized  to  make 
inspections  and  question  employers  and  employees 
in  order  to  carry  out  those  functions  assigned  to 
HEW  under  the  Act. 

Where  an  investigation  reveals  a  violation,  the 
employer  is  issued  a  written  citation  describing  the 
specific  nature  of  the  violation.  All  citations  shall  fix 
a  reasonable  time  for  abatement  of  the  violation  and 
each  citation  (or  copies  thereof)  issued  by  the  De- 
partment must  be  prominently  posted  at  or  near  each 
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place  where  a  violation  referred  to  in  the  citation 
occurred.  Notices,  in  lieu  of  citations,  may  be  issued 
for  de  minimis  violations  which  have  no  direct  or 
immediate  relationship  to  safety  or  health. 

No  citation  may  be  issued  after  the  expiralion  of 
six  (0)  months  following  the  occurrence  of  any  vio- 
lation. 

Notification  of  Proposed  Penalty 

Within  a  reasonable  time  after  issuance  of  a  cita- 
tion for  a  job  safety  or  health  violation,  the  Labor 
Department  shall  notify  the  employer  by  certified 
mail  of  the  penalty,  if  any,  which  is  proposed  to  be 
assesst  1.  The  eik?ployer  then  has  15  working  days 
within  which  to  notify  the  Department  that  he  wishes 
to  contest  the  citation  or  proposed  assessment  of 
penalty.  If  the  employer  fails  to  notify  the  Department 
within  such  time  that  he  intends  to  contest  the  citation 
or  proposed  acsessment  of  penalty,  the  citation 
and  the  assessment  shall  be  final,  provided  no  em- 
ployee files  an  objection  to  the  time  allowed  for 
abatement  (see  below  'Time  for  Abatement  of  Haz- 
ards"). If  the  employer  notifies  the  Department 
within  such  time  that  he  does  wish  to  contest,  the 
Secretary  of  Labor  will  so  advise  the  Occupational 
Safety  and  Health  Review  Commission  and  the  Com- 
mission shall  afford  an  opportunity  for  a  hearing. 
The  Commission  then  will  issue  orders  affirming, 
modifying  or  vacating  the  citation  or  proposed  penalty. 
Orders  of  the  Commission  are  final  30  days  after 
issuance.  Review  of  Commission  orders  may  be  ob- 
tained in  the  United  States  Court  of  Appeals. 

The  Review  Commission's  rules  of  procedure  shall 
provide  affected  employees  (or  representatives  there- 
of) an  opportunity  to  participate  as  parties  to  hear- 
ings under  Section  10(c). 

Time  for  Abatement  of  Hazards 

A  citation  issued  by  the  Department  shall  prescribe 
a  reasonable  time  for  elimination  or  abatement  of  the 
hazard.  This  time  limit  may  also  be  contested  if 
notification  of  such  is  filed  with  the  Department 
within  15  days.  The  time  set  by  the  Department  for 
correcting  a  violation  shall  net  begin  to  run  untH 
there  is  a  final  order  of  the  Review  Commission,  if 
the  review  is  initiated  by  the  employer  in  good  faith 
and  not  solely  for  delay  or  avoidance  of  penalties. 

Employees  (or  representatives  of  employees)  also 
have  the  right  to  object  to  the  period  of  time  fixed  in 
the  citation  for  the  abatement  of  a  violation.  If,  within 
15  days  after  a  citation  is  issued,  an  employee  files  a 


notice  with  the  Department  alleging  that  an  unreason- 
able time  was  allowed  for  abatement,  review  pro* 
cedures  similar  to  those  specified  above  apply. 

Failure  to  Correct  Violation  Within 
Allowed  Time 

Where  time  for  correction  of  a  violation  is  allowed, 
but  the  employer  fails  to  abate  within  such  time,  the 
Secretary  of  Labor  shall  notify  the  employer  by 
certified  mail  of  such  failure  and  of  the  proposed 
penalty.  Such  notice  and  assessment  shall  be  final 
unless  the  employer  contests  the  isame  by  notice  to 
the  Secretary  within  15  days. 

Upon  a  showing  by  an  employer  of  a  good  faith 
effort  to  comply  with  the  abatement  requirements  of 
a  citation,  but  that  abatement  has  not  been  completed 
because  of  factors  beyond  his  rej^sonablef  control,  an 
opportunity  for  a  hearing  will  be  afforded,  after 
which  an  order  affirming  or  modifying  the  abatement 
requirement  will  be  issued. 

PENALTIES  FOR  VIOLATIONS 

Willful  or  repeated  violations  of  the  Act's  require- 
ments by  employers  may  incur  monetary  penalties  of 
up  to  S10,000  for  each  violation.  Citations  issued 
for  serious  violations  incur  mandatory  monetary  pen- 
alties of  up  to  $1,000  for  each  violation,  while  penal- 
ties in  the  same  amount  may  be  incurred  where  non- 
serious  violations  are  cited.  A  serious  violation  exists 
where  there  is  a  substantial  probability  that  death 
or  serious  physical  harm  could  result.  Any  employer 
who  fails  to  correct  a  violation  for  which  a  citation 
has  been  issued  within  the  period  prescribed  therein 
may  be  penaHzed  up  to  $1,(X)0  each  day  the  viola- 
tion persists. 

A  willful  violation  by  an  employer  which  results 
in  the  death  of  any  employee  is  punishable  by  a  fine 
of  up  to  $10,000  or  imprisonment  for  up  to  six 
months.  A  second  conviction  doubles  these  criminal 
penalties. 

CriTninal  penalties  are  also  included  in  the  Act 
for  making  false  official  statements  and  for  giving 
unauthorized  advance  notice  of  any  inspections  to  be 
conducted  under  the  Act. 

RECORDKEEPING  REQUIREMENTS 

In  order  to  carry  out  the  purposes  of  the  Act  em- 
ployers are  required  to  keep  and  make  available  to  the 
Labor  Secretary  (and  also  to  the  HEW  Secretary) 
records  on  certain  employer  activities  under  the  Act. 


Employers  are  also  required  to  mamtain  accurate 
records  (and  periodic  reports)  of  work-related  deaths, 
injuries  and  illnesses.  Minor  injuries  requiring  only 
first  aid  treatment  need  not  be  recorded,  but  a  record 
must  be  made  if  it  involves  medical  treatment,  loss 
of  consciousness,  restriction  of  work  or  motion,  or 
transfer  to  another  job. 

Employers  can  also  be  required  to  maintain  ac- 
curate records  of  employee  exposures  to  potentially 
toxic  materials  or  harmful  physical  agents  which  are 
required  to  be  monitored  or  measured  under  Section 
6(b)(7),  and  to  promptly  advise  any  employee  of 
any  excessive  exposure  and  of  the  corrective  action 
being  undertaken.  The  Secretary  of  Labor,  in  coopera- 
tion with  the  Secretary  of  Health,  Education  and 
Welfare,  is  authorized  by  the  law  to  issue  regulations 
in  this  area  which  shall  provide  employees  or  their 
representatives  with  an  opportunity  to  observe  such 
monitoring  cr  measuring,  to  have  access  to  the  records 
thereof  and  to  such  records  as  will  indicate  their  own 
exposure  to  toxic  materials  or  harmful  physical 
agents. 

For  recordkeeping  purposes,  the  Secretary's  regu- 
lations  may  also  require  employers  to  conduct  their 
own  periodic  inspections. 

The  Secretary  is  directed  to  issue  regulations  re- 
quiring employers  to  keep  their  employees  informed 
of  their  protections  and  obligations  under  the  law 
through  posting  of  notices  or  other  appropriate  means. 
The  information  which  employers  may  be  required 
to  give  their  employees  may  also  include  the  pro- 
visions of  applicable  standards. 

STATISTICS 

The  Secretary  of  Labor,  in  consultation  with  the 
HEW  Secretary,  is  required  to  develop  and  maintain 
an  effective  program  of  collection,  compilation  and 
analysis  of  statistics  on  work  injuries  and  illnesses. 
In  so  doing  he  may  make  private  grants  or  contracts 
and  grants  to  States  or  political  subdivisions  thereof. 
The  Secretary  may  also  require  employers  to  file 
such  reports  of  work  injuries  and  illnesses  required 
to  be  kept  under  the  Act  as  he  shall  deem  necessary. 

Existing  agreements  between  the  Department  of 
Labor  and  a  State  for  collection  of  OSH  statistics 
are  preserved  under  the  Act  until  replaced  by  other 
arrangements  under  grants  or  contracts  made  under 
the  Act. 

GENERAL  NOTICE  REQUIREMENT 

The  Secretary  of  Labor  is  required  to  publish  in 
the  Federal  Register  a  statement  of  his  reasons  for 


any  action  he  lakes  with  respect  to  the  promulgation 
of  any  standard,  the  issuance  of  any  nile,  order  or 
decision,  the  granting  of  any  exemption  or  extension 
of  time,  as  well  as  any  action  he  takes  to  compromise, 
mitigate  or  settle  any  penalty  assessed  under  the  Act. 

IMMINENT  DANGERS 

Any  conditions  or  practices  in  any  place  of  employ- 
ment which  are  such  that  a  danger  exists  which  could 
reasonably  be  expected  to  cause  death  or  serious 
physical  harm  immediately  or  before  the  imminence 
of  such  danger  can  be  eliminated  through  normal 
enforcement  procedures,  may  be  restrained  by  order 
of  a  United  States  district  court  upon  petition  of 
the  Secretary  of  Labor.  If  the  Secretary  arbitrarily 
or  capriciously  fails  to  seek  action  to  abate  an  im- 
minent danger  of  such  kind,  a  mandamus  action  to 
compel  him  to  act  may  be  brought  in  the  U.S.  district 
court  by  any  employee  who  may  be  injured  by 
reason  of  such  failure.  A  Labor  Department  safety 
inspector  who  concludes  that  such  imminent-danger 
conditions  or  practices  exist  in  any  place  of  employ- 
ment is  obligated  to  inform  the  affected  employees 
and  employers  of  the  danger  and  that  he  is  recom- 
mending to  the  Secretary  of  Labor  that  relief  be 
sought. 

PROTECTION  AGAINST  HARASSMENT 

No  person  shall  discharge  or  in  any  manner  dis- 
criminate against  any  employee  because  he  exerciises 
any  right  under  the  Act  or  files  a  complaint  or  other 
proceeding  or  because  he  testifies  or  is  about  to 
testify  in  any  proceeding  under  the  Act.  Any  employee 
who  believes  that  he  has  been  discharged  or  otherwise 
discriminated  against  in  violation  of  this  provision 
may,  within  30  days  of  such  illegal  action,  file  a 
complaint  with  the  Secretary  of  Labor.  The  Secretary 
is  authorized  to  investigate  the  matter  and  to  bring 
action  in  the  U.S.  district  court  for  appropriate 
relief,  including  rehiring  or  reinstatement  of  the  em- 
ployee to  his  former  job  with  back  pay.  The  Secre- 
tary must  notify  the  complainant  of  his  action  on  the 
complaint  within  90  days  of  its  receipt. 

STATE  PARTICIPATION 

The  Act  encourages  the  States  to  assume  the  fullest 
responsibility  for  the  administration  and  enforcement 
of  their  occupational  safety  and  health  laws  by  pro- 
viding grants  to  the  States  for  the  purposes  listed 
later  in  this  guide.  A  specific  disclaimer  of  Federal 
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pre-emption  is  included  in  order  to  permit  any  State 
agency  or  court  to  assert  jurisdiction  under  State 
law  over  any  occupational  safety  or  health  issue  with 
respect  to  which  no  Federal  standard  is  in  effect  under 
this  law. 

In  addition,  any  State  may  assume  responsibility 
for  the  development  and  enforcement  of  occupational 
safety  and  health  standards  relating  to  any  job  safety 
and  health  issue  covered  by  a  standard  promulgated 
under  Section  6  of  the  OSH  Act.  if  such  State  sub- 
niits  an  approved  plan  for  so  doing  lo  the  Secretary 
of  Labor.  The  Secretary  shall  approve  such  a  plan 
under  the  following  conditions: 

1.  An  agency,  or  agencies,  of  the  State  must  be 
designated  or  created  to  carry  out  the  plan. 

2.  The  State  standards  (and  enforcement  thereof) 
must  be  at  least  as  eflective  as  the  counterpart 
Federal  standards  in  providing  safe  and  health- 
ful employment. 

3.  There  must  be  effective  provisions  for  rights 
of  entry  and  inspection  of  workplaces,  includ- 
ing a  prohibition  on  advance  notice  of  in- 
spections. 

4.  Enforcement  capacity  must  be  demonstrated. 

5.  Adequate  funds  for  administration  and  enforce- 
ment must  be  assured. 

6.  Effective  and  comprehensive  job  safety  and 
health  programs  for  all  public  employees  within 
the  State  will  be  e&iablished  to  the  extent  per- 
mitted by  the  particular  State's  law. 

7.  The  State,  and  employers  within  the  State,  will 
make  such  reports  as  may  be  required  by  the 
Secretary  of  Labor. 

Following  approval  of  a  State  plan  for  the  develop- 
ment and  enforcement  of  State  standards,  the  Secre- 
tary of  Labor  may  continue  to  exercise  his  enforce- 
ment authority  with  respect  to  comparable  Federal 
OSH  standards  until  he  determines  on  the  basis  of 
actual  operations  that  the  criteria  set  forth  above 
are  being  applied.  Once  he  makes  such  determination 
(but  he  cannot  do  so  during  the  first  3  years  after  the 
plan's  approval),  the  Federal  standards  and  the 
Secretary's  enforcement  of  them  become  inapplicable 
with  respect  to  issues  covered  under  the  plan. 

However,  the  Secretary  is  required  to  make  a  con- 
tinuing evaluation  of  the  manner  in  which  each  State 
plan  is  being  carried  out  and  to  withdraw  his  ap- 
proval thereof  whenever  there  is  a  failure  to  comply 
substantially  with  any  provision  thereof.  Such  a  plan 
shall  cease  to  be  in  effect  upon  receipt  of  notice  by  the 
State  of  the  Secretary's  withdrawal  of  approval. 

The  Secretary  of  Labor  is  authorized,  after  consul- 
id 
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lation  with  the  Secretary  of  Health,  Education  and 
Welfare,  to  make  grants  to  States  for  experimental 
and  demonstration  projects  consistent  with  the  ob- 
jectives of  the  Act,  for  administering  and  enforcing 
approved  programs,  for  assisting  them  in  identifying 
their  needs,  or  in  developing  their  plans,  in  estab- 
hshing  systems  for  collection  of  information  con- 
cerning the  nature  and  frequency  of  occupational 
injuries  and  diseases,  for  developing  and  administer- 
ing programs  dealing  with  occupational  safety  and 
health  statistics,  and  otherwise  improving  the  expertise 
of  personnel  or  the  administration  and  enforcement 
of  State  occupational  safety  and  health  laws  con- 
sistent with  the  objectives  of  the  Act. 

H  the  Secretary  of  Labor  rejects  a  State  plan  for 
development  and  enforcement  of  State  standards,  he 
shall  afford  the  State  submitting  the  plan  due  notice 
and  opportunity  for  hearing  before  so  doing.  The 
subsequent  withdrawal  of  an  approved  State  plan  or 
the  rejection  of  a  State's  plan  is  subject  to  review  in 
the  U.S.  Courts  of  Appeals. 

The  law  also  permits  the  Secretary  of  Labor  to 
enter  into  an  agreement  with  any  State  under  which 
the  State  will  be  permitted  to  continue  to  enforce  its 
own  occupational  safety  and  health  standards  until 
approval  of  its  plan  for  development  and  enforcement 
of  OSH  standards  or  until  December  29,  1972,  which- 
ever comes  first. 

EDUCATION  AND  TRAINING  PROGRAMS 

The  Act  provides  for  programs  to  be  conducted  by 
the  Secretary  of  Labor,  in  consultation  with  the 
Department  of  Health,  Education  and  Welfare,  for 
the  education  and  training  of  employers  and  em- 
ployees in  the  recognition,  avoidance,  and  prevention 
of  unsafe  and  unhealthful  working  conditions,  and 
in  the  effective  means  for  preventing  occupational 
injuries  and  illnesses.  The  Act  also  makes  provision 
for  educational  and  training  programs  to  provide 
an  adequate  supply  of  qualified  personnel  to  carry 
out  the  law's  purposes  and  for  informational  pro- 
grams on  the  importance  of  and  proper  use  of  ade- 
quate safety  and  health  equipment  to  be  conducted 
primarily  by  the  Department  of  Health,  Education 
and  Welfare,  but  also  to  some  extent  by  the  Secretary 
of  Labor. 

NATIONAL  INSTITUTE  FOR 
OCCUPATIONAL  SAFETY  AND  HEALTH 

The  Act  establishes  within  HEW  a  new  National 
Institute  for  Occupational  Safety  and  Health  pri- 


niarily  for  the  purpose  of  carrying  out  the  research 
and  educational  functions  assigned  to  the  HEW  Sec- 
retary under  the  Act. 

In  addition  to  these  functions,  the  Institute  ?s  au- 
thorized to  develop  and  establish  recommended  occu- 
pational safety  and  health  standards;  to  conduct  re- 
search and  experimental  programs  determined  by  the 
Institute's  Director  to  be  necessary  for  developing 
criteria  for  new  and  improved  job  safety  and  health 
standards;  and  to  make  recommendations  to  the 
Secretaries  of  Labor  and  HEW  concerning  new  and 
improved  standards. 

Among  the  HEW  functions  which  may  be  carried 
out  by  the  Institute  is  the  one  which  calls  for  pre- 
scribing regulations  requiring  employers  to  measure, 
record,  and  make  reports  on  the  exposure  of  em- 
ployees to  potentially  toxic  substances  or  harmful 
physical  agents  which  might  endanger  their  safety  and 
health.  Employers  required  to  do  so  may  receive  full 
financial  or  other  assistance  for  the  purpose  of  de- 
fraying any  additional  expense  so  incurred.  Also 
authorized  are  programs  for  medical  examinations 
and  tests  as  may  be  necessary  to  determine,  for  the 
purposes  of  research,  the  incidence  of  occupational 
illness  and  the  susceptibility  of  employees  to  such 
illnesses.  These  examinations  may  also  be  at  Gov- 
ernment expense.  Another  HEW  function  will  be  the 
annual  publication  of  a  list  of  all  known  toxic  sub- 
stances and  the  concentrations  at  which  toxicity  is 
known  to  occur.  There  will  also  be  published  indus- 
try-wide studies  on  chronic  or  low-level  exposure  to 
a  broad  variety  of  industrial  materials,  processes, 
and  stresses  on  the  potential  for  illness,  disease  or 
loss  of  functional  capacity  in  aging  adults,  and  also 
authorized  is  the  making  of  determinations  by  HEW, 
at  the  written  request  of  any  employer  or  authorized 
representatives  of  employees,  as  to  whether  any  sub- 
stance normally  found  in  the  place  of  employment 
has  potentially  toxic  effects.  Such  determinations  shall 
be  submitted  to  both  the  employer  and  the  affected 
employees  as  soon  as  possible. 

Information  obtained  by  the  Departments  of  HEW 
and  of  Labor  under  the  research  provisions  of  the 
Act  is  to  be  disseminated  to  employers  and  employees 
and  organizations  thereof. 

WORKMEN'S  COMPENSATION 

The  Act  does  not  in  any  manner  affect  any  work- 
men's compensation  law  or  enlarge  or  diminish  or 
affect  in  any  other  manner  the  common  law  or  statu- 
tory rights,  duties,  or  liabilities  of  employers  and 


employees  under  any  law  with  respect  to  injuries, 
diseases,  or  death  of  employees  arising  out  of,  or  in 
the  course  of,  employment.  Provision  is  made  in  the 
law,  however,  for  a  15-member  National  Commission 
on  State  Workmen's  Compensation  Laws  to  evaluate 
State  workmen's  compensation  laws  in  order  to  deter- 
mine if  such  laws  provide  an  adequate,  prompt,  and 
equitable  system  of  compensation  for  injury  or  death 
arising  out  of  or  in  the  course  of  employment. 

ASSISTANCE  FROM 

SMALL  BUSINESS  ADMINISTRATION 

The  law  includes  amendments  to  the  Small  Business 
Act  which  provides  for  financial  assistance  to  small 
firms  for  alterations  in  its  equipment,  facilities,  or 
methods  of  operation  to  comply  with  standards  es- 
tablished by  the  Department  of  Labor  or  by  any  State 
pursuant  to  the  Act  if  the  Small  Business  Adminis- 
tration determines  that  such  a  firm  is  likely  to  suffer 
substantial  economic  injury  without  such  assistance. 

OTHER  PROVISIONS 

ADVISORY  COMMITTEES.  The  Act  creates  a 
12-member  National  Advisory  Committee  to  be  ap- 
pointed by  the  Secretary  of  Labor  (including  4 
designees  of  the  Secretary  of  HEW)  to  advise,  consult, 
and  make  recommendations  on  matters  relating  to 
the  administration  of  the  Act,  and  permits  the  es- 
tablishment of  ad  hoc  advisory  committees  to  assist 
the  Secretary  in  his  standard-setting  functions. 

NON-OBSTRUCTION  REQUIREMENT.  Any  in- 
formation  obtained  by  any  agency  under  the  Act  shall 
be  obtained  with  a  minimum  burden  upon  employers, 
especially  those  operating  small  businesses.  Unneces- 
sary duplication  of  efforts  in  obtaining  information 
shall  be  reduced  to  the  maximum  extent  feasible. 

OCCUPATIONAL  SAFETY  AND  HEALTH  RE- 
VIEW  COMMISSION.  The  Act  establishes  a  new 
independent  Federal  agency,  called  the  Occupational 
Safety  and  Health  Review  Commission.  This  Com- 
mission is  a  quasi-judicial  body  whose  functions  are: 
(1)  to  hear  and  review  cases  of  alleged  violations 
brought  before  it  by  the  Secretary  of  Labor;  and, 
where  warranted,  (2)  to  issue  corrective  orders,  and 
(3)  to  assess  civil  penalties.  The  Commission  is  to 
be  composed  of  three  members,  appointed  by  the 
President  (with  the  approval  of  the  Senate)  to  serve 
six-year  staggered  terms.  The  members  will  be  chosen 
from  among  persons  wi?o  are  qualified  by  reason  of 
training,  education,  or  experience  to  perform  their 


duties.  One  of  the  members  shall  be  appointed  by  the 
President  to  serve  as  Chairman. 

LABOR  DEPARTOENT  LEGAL  REPRESENTA- 
TION.  The  Solicitor  of  Labor  is  authorized  to  appear 
for  and  represent  the  Secretary  in  any  civil  litiga- 
tion brought  under  the  Act  subject  to  the  direction  and 
control  of  the  Attorney  General. 

TRADE  SECRETS.  Any  trade  secrets  revealed  to 
Labor  Department  personnel  during  the  course  of 
their  duties  under  the  Act  shall  be  considered  con- 
fidential for  the  purpose  of  18  USC  1905. 

NATIONAL  DEFENSE  TOLERANCES.  The  Sec- 
retary of  Labor  may  allow  reasonable  variations, 
tolerances,  and  exemptions  from  any  and  all  of  the 
Act's  provisions,  if  he  finds  these  necessary  to  avoid 
serious  impairment  of  the  national  defense. 

FEDERAL  PROTECTION  FOR  LABOR  DEPART- 
MENT INSPECTORS.  The  Act  broadens  the  pro- 
visions of  Title  18  of  the  United  States  Code,  which 
make  it  a  Federal  Criminal  offense  to  assault,  kill  or 
other \vise  interfere  with  certain  law  enforcement  of- 
ficials in  the  course  of  their  assignments,  by  extend- 
ing this  protection  to  all  employees  of  the  Department 
of  Labor  assigned  to  perform  investigative,  inspec- 
tion, or  law  enforcement  functions. 

ANNUAL  REPORTS.  Comprehensive  annual  re- 
ports on  the  Act  must  be  prepared  and  submitted  to 


the  President  for  transmittal  to  the  Congress  by  both 
the  Secretary  of  Labor  and  the  Secretary  of  Health, 
Education  and  Welfare.  Reports  are  also  required 
from  the  Secretary  of  Labor  on  the  grants  program, 
from  the  Director  of  the  National  Institute  for  Oc- 
cupational Safety  and  Health  on  the  operations  of 
that  Institute,  and  from  the  Secretary  of  Labor  on 
OSH  programs  for  Federal  employees. 

NEW  ASSISTANT  SECRETARY  OF  LABOR.  The 
law  adds  an  additional  Assistant  Secretary  in  the 
Department  of  Labor  to  head  the  new  Occupational 
Safety  and  Health  organization  within  the  Department. 

APPROPRIATIONS  AUTHORITY.  Congress  has 
authorized  such  funds  to  be  appropriated  to  ad- 
minister and  enforce  this  law  as  Congress  shall  from 
time  to  time  deem  necessary. 

ADDITIONAL  INFORMATION 

Additional  information  concerning  this  law  may 
be  obtained  by  contacting  the  Acting  Regional  Ad- 
ministrator, Occupational  Safety  and  Health  Ad- 
ministration, U.S.  Department  of  Labor,  with  appro- 
priate jurisdiction,  or  you  may  contact  the  Office  of 
Information  Services,  Occupational  Safety  and  Health 
Administration,  U.S.  Department  of  Labor,  Wash- 
ington, D.C.  20210. 
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LOG  OF  OCCUPATIONAL  INJURIES  AND 
ILLNESSES 

Each  recordable  occupational  injury  and  occupational  illness 
must  be  entered  on  a  Jog  of  cases  (OSHA  Form  No.  100)  with- 
in two  working  days  of  receiving  information  that  a  recordable 
case  has  occurred.  Logs  must  be  kept  current  and  retained  for 
five  (5)  years  following  the  end  of  the  calendar  year  to  which 
they  relate. 

Logs  are  to  be  maintained  for  three  purposes: 

1)  Logs  for  the  prior  five  (5)  year  period  must  be  available 
in  the  establishment  withoui  delay  and  at  reasonable  times  for 
examination  by  represeiuatives  of  the  Department  of  Labor  or 
the  Department  of  Health,  Education  and  Welfare,  or  States 
accorded  jurisdiction  under  the  Act. 

2)  The  log  will  be  used  in  preparing  the  annual  summary 
of  Occupational  Injuries  and  Illnesses  (OSHA  Foi-m  No.  102) 
which  must  be  posted  in  every  establishment. 

3)  Those  establishments  selected  to  participate  in  a  statisti* 
cal  program  will  be  required  to  prepare  a  repon  based  on 
entries  in  this  log. 

In  addition,  the  log  will  aid  you  in  reviewing  the  occupation- 
al injury  and  illness  experience  of  your  employees. 

INSTRUCTIONS  FOR  COMPLETING 
LOG  OF  OCCUPATIONAL  INJURIES 
AND  ILLNESS  (OSHA  Form  No.  100) 

Column  1  -  CASE  OR  FILE  NUMBER 

Any  number  may  be  entered  which  will  facilitate  comparison 
with  supplementary  records. 

Column  2  -  DATE  OF  INJURY  OR  ILLNESS 

For  occupational  injuries  enter  the  date  of  the  work  accident 
which  resulted  in  injury.  For  occupational  illnesses  enter  the 
date  of  initial  diagnosis  of  illness,  or,  if  absence  occurred 
before  diagnosis,  the  first  day  of  the  absence  in  connection 
with  which  the  case  was  diagnosed. 

Column  3  -  EMPLOYEE'S  NAME 
Column  4  -  OCCUPATION 

Enter  the  occupational  title  of  the  job  to  which  the  em- 
ployee was  assigned  at  the  time  of  injury  or  illness.  In  the 
absence  of  a  formal  occupational  title,  enter  a  brief  descrip- 
tion of  the  duties  of  the  employee. 

Column  5  -  DEPARTMENT 

Enter  the  name  of  the  department  to  which  employee  was 
assigned  at  the  time  of  injury  or  illness,  whether  or  not  em- 
ployee was  actually  working  in  that  department  at  the  time. 
In  the  absence  of  formal  department  titles,  enter  a  brief 
description  of  normal  workplace  to  which  employee  is 
assigned. 

Column  6  -  NATURE  OF  INJURY  OR  ILLNESS 
AND  PART(S)  OF  BODY  AFFECTED 

Enter  a  brief  description  of  the  injury  or  illness  and  indicate 
the  part  or  parts  of  body  a£fected.  Where  entire  body  is 
affected,  the  entry  "body"  can  be  used. 

Column  7  -  INJURY  OR  ILLNESS  CODE 
Enter  the  one  code  which  most  accurately  describes  the 
nature  of  injury  or  illness.  A  list  of  codes  appears  at  the 
bottom  of  the  log.  A  more  complete  description  of  occupa- 
tional injuries  and  illnesses  appears  below  in  "definitions.** 

O     Column  8  .  FATALITIES 


If  the  occupational  injury  or  illness  resulted  in  death,  enter 
date  of  death. 


Column  9  -  LOST  WORKDAYS 

Enter  the  number  of  days  the  employee  would  have  worked 
but  could  not  because  of  occupational  injury  or  illness.  The 
number  of  lost  workdays  should  not  include  the  day  of  injury. 
The  number  o:  days  includes  all  days  (consecutive  or  not)  on 
which,  because  of  the  injury  or  illness: 

1)  the  employee  would  have  worked  but  could  not,  or 

2)  the  employee  was  assigned  to  a  temporary  job,  or 

3)  the  employee  worked  at  a  permanent  job  less  than  full 
time,  or 

4)  the  employee  worked  at  a  permanently  assigned  job  but 
could  not  perform  all  duties  normally  assigned  to  i(. 

For  employees  not  having  a  regularly  scheduled  shift,  i.e., 
certain  truck  drivers,  construction  workers,  farm  labor,  casual 
labor,  part-time  employees,  etc.,  it  may  be  necessary  to 
estimate  the  number  of  lost  workdays.  Estimates  of  lost 
workdays  shall  be  based  on  prior  work  hi&tory  of  the  em- 
ployee AND  days  worked  by  employees,  not  ill  or  injured, 
working  in  the  department  and/or  occupation  of  the  ill  or 
injured  employee. 

Column  10  -  PERMANENT  TRANSFER  TO  AN- 
OTHER JOB  OR  TERMINATION  OF  EMPLOY- 
MENT AFTER  LOST  WORKDAYS 

Complete  only  if  the  employee  did  not  return  to  his  previous 
assignment  after  lost  workdays. 

Column  11  -  NONFATAL  CASES  WITHOUT  LOST 
WORKDAYS 

Enter  a  check  in  Column  11  for  all  cases  of  occupational 
injury  or  illness,  which  did  not  involve  fatalities  or  lost 
workdays  but  did  result  in: 

- — Transfer  to  another  job  or  termination  of  employment,  or 
— Medical  treatment,  other  than  first  aid,  or 
— Diagnosis  of  occupational  illness,  or 
— Loss  of  consciousness,  or 

— Restriction  of  work  or  motion,  enter  a  check  in  Column  11. 

Column  12  -  TRANSFER  TO  ANOTHER  JOB  OR 
TERMINATION  OF  EMPLOYMENT  WITHOUT 
LOST  WORKDAYS 

If  the  check  in  Column  11  represented  a  transfer  to  another 
job  or  termination  of  employment  with  no  lost  workdays, 
enter  another  check  in  Column  12. 

INITIALING  REQUIREMENT 

Each  line  entry  regarding  an  occupational  injury  or  illness 
MUST  BE  INITIALED  in  the  right  hand  margin  by  the 
person  responsible  for  the  accuracy  of  the  entry.  Changes 
in  an  entry  also  must  be  initialed  in  the  affected  column. 

CHANGES  IN  EXTENT  OF  OR  OUTCOME  OF 
INJURY  OR  ILLNESS 

If  there  is  a  change  in  an  occupational  injury  or  illness  case 
which  affects  entries  in  Columns  9,  10,  11,  or  12,  the  first 
entry  should  be  lined  out  and  a  new  entry  made.  For  ex- 
ample, if  an  injured  employee  at  first  required  only  medical 
treatment  but  later  lost  workdays,  the  check  in  Column  11 
should  be  lined  out  and  the  number  of  lost  workdays  entered 
in  Column  9. 

In  another  example,  if  an  employee  with  an  occupational 
illness  lost  workdays,  returned  to  work,  and  then  died  of  the 
illness,  the  workdays  noted  in  Column  9  should  be  lined  out 
and  the  date  of  death  entered  in  Column  8. 
An  entry  may  be  lined  out  if  later  found  to  be  a  non- 
occupational injury  or  illness. 
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Date  of 
injury  or 

initial 
diagnosis 
of  illness. 
If  diagno- 
sis of  ill- 
ness was 
made  after 

first  day 
of  absence 
enter  first 
day  of 
absence, 
(mo./day/yr.) 


Employee's  Name 
(First  name,  middle 
initial,  last  name) 


Occupation  of 
injured  employee 

at  time  of 
injury  or  illness 


Department  fo  which 
employee  was  assigned 
at  time  of  injury 
or  illness 


DESCRIPTION  OF  INJURY  OI 


Nature  of  injury  or  illness  and  parl(s) 
body  affected 
(Typical  entries  for  this  column  might 
Amputation  of  1st  joint  right  forefinge 
Strain  of  lower  back 
Contact  dermatitis  on  both  hands 
Electrocution — bod*j^> 


Company  Name  

Establishment  Name  — 
Establishment  Location 


Injury  Code 

IG  All  eccupational  injuries 


21 
22 
23 
24 
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DESCRIPTION  OF  INJURY  OR  ILLNESS 

EXTENT  OF  AND  OUTCOME  OF  INJURY  OR  ILLNESS 

Nature  of  injury  or  illness  and  parl(s)  ol 
,              body  affected 
(Typical  entries  for  this  column  might  be: 
Amputation  of  1st  joint  right  forefinger 
Strain  of  lower  back 
Contact  dermatitis  on  both  hands 
Electrocution — hodj\) 

Tniury  or 
illness  code 

Fatalities 

Lost  Workday  Cases 

Nonfatal  Cases  Without  Lost  Workdays 

iee  codes  at 
bottom  of 
page. 

Enter  date 
of  death 
(mo./day/yr.) 

Enter  workdays 

lost  due  to 
injury  or  illness 
(see  instructions 
on  back.) 

If,  after  lost  work- 
days, the  employee 
WAS  permanently 
.transferred  to 
anou'^^r  job  or  was 
terminaicd,  enter  a 
check  iu  the 
column  below 

If  no  entry  was  made  in  columns 

8  or  9,  but  the  injury  or  illness 
did  result  in:  Transfer  to  another 

job  or  termination,  or;  medical 
treatment,  other  than  first  aid,  or; 
diagnosis  of  occupational  illness, 

or;  loss  of  consciousness,  or; 

restriction  of  work  or  motion; 
Enter  a  check  in  the  column 
below 

If  a  check  in 

column  11 
represented  a 
transfer  or 
termination,  enter 
another  check  in 
column  12 

6 
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Illness  Codes 


21  Occupational  skin  diseases  or  disorders  25 

22  Dust  diseases  01  the  lungs  (pneumoconioses) 

23  Respiratory  conditions  due  to  toxic  agents  26 

24  Poisoning  (Systemic  effects  of  toxic  materials)  29 


Disorders  due  to  physical  agents  (other  than 
toxic  materials) 

Disorders  due  to  repeated  trauma 
All  other  occupational  illnesses 
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LOG  OF  OCCUPATIONAL  INJURIES  AND 
ILLNESSES 

Each  recordable  occupational  injury  and  occupational  illness 
must  be  entered  on  2  log  of  cases  (OSHA  Form  No.  100)  with- 
in two  working  days  yf  receiving  information  that  a  recordable 
case  has  occurred.  Logs  must  be  kept  current  and  retained  for 
live  (5)  years  following  the  end  of  the  calendar  year  to  which 
they  relate. 

Logs  are  to  be  maintained  for  three  purposes: 

1)  Logs  for  the  prior  five  (5)  year  period  must  be  available 
in  tht:  establishment  without  delay  and  at  reasonable  times  for 
exaJTfination  by  representatives  of  the  Department  of  Labor  or 
the  Department  of  Health,  Education  and  Welfare,  or  States 
accorded  jurisdiction  under  the  Act. 

2)  The  log  will  be  used  in  preparing  the  annual  summary 
of  Occupational  Injuries  and  Illnesses  (OSHA  Form  No.  102) 
which  must  be  posted  in  every  establishment. 

3)  Those  establishments  selected  to  participate  in  a  statisti* 
ca\  program  will  be  required  to  prepare  a  report  based  on 
entries  in  this  log. 

In  addition,  the  log  will  aid  you  in  reviewing  the  occupation- 
al injury  and  illness  experience  of  your  employees. 

INSTRUCTkONS  FOR  COMPLETING 
LOG  OF  OCCUPATIONAL  INJURIES 
AND  ILLNESS  (OSHA  Form  No.  100) 

Column  1  -  CASE  OR  FILE  NUMBER 

Any  number  may  be  entered  which  will  facilitate  comparison 
with  supplementary  records. 

Column  2  -  DATE  OF  INJURY  OR  ILLNESS 

For  occupational  injuries  enter  the  date  of  the  work  accident 
which  resulted  in  injury.  For  occupational  illnesses  enter  the 
date  of  initial  diagnosis  of  illness,  or,  if  absence  occurred 
before  diagnosis,  the  first  day  of  the  absence  in  connection 
with  which  the  case  was  diagnosed. 

Column  3  ■  EMPLOYEE'S  NAME 

Column  4  -  OCCUPATION 

Enter  the  occupational  title  of  the  job  to  which  the  em- 
ployee was  assigned  at  the  time  of  injury  or  illness.  In  the 
absence  of  a  formal  occupational  title,  enter  a  brief  descrip- 
tion of  the  duties  of  the  employee. 

Column  5  -  DEPARTMENT 

Enter  the  name  of  the  department  to  which  employee  was 
assigned  at  the  lime  of  injury  or  illness,  whether  or  not  em- 
ployee was  actually  working  in  that  department  at  the  time. 
In  the  absence  of  formal  department  titles,  enter  a  brief 
description  of  normal  workplace  to  which  employee  is 
assigned. 

Column  6  -  NATURE  OF  INJURY  OR  ILLNESS 
AND  PART(S)  OF  BODY  AFFECTED 

Enter  a  brief  description  of  the  injury  or  illness  and  indicate 
the  part  or  parts  ol  body  affected.  Where  entire  body  is 
affected,  the  entry  "body"  can  be  used. 

Column  7  •  INJURY  OR  IliNESS  CODE 
Enter  the  one  codo  which  most  accurately  describes  the 
nature  of  injury  or  illness.  A  list  of  codes  appears  at  the 
bottom  of  the  log.  A  more  complete  description  of  occupa- 
tional injuries  and  illnesses  appears  below  in  'Mefinitions.** 

Column  8  -  FATALITIES 

If  the  occupational  injury  or  illness  resulted  in  death,  enter 


date  of  death. 


Column  9  ^  LOST  WORKDAYS 

Enter  the  number  of  days  the  employee  would  have  worked 
but  could  not  because  of  occupational  injur)-  or  illness.  The 
number  of  lost  workdays  should  not  include  the  day  of  injury. 
The  number  of  days  includes  all  day?  (consecutive  or  not)  on 
which,  because  of  the  injury  or  illness: 

1)  the  employee  would  have  worked  but  could  not,  or 

2)  the  employee  was  assigned  to  a  temporary  job,  or 

3)  the  employee  worked  at  a  permanent  job  less  than  full 
time,  or 

4)  the  employee  worked  at  a  permanently  assigned  job  but 
could  not  perform  all  duties  normally  assigned  to  it. 

For  employees  not  having  a  regularly  scheduled  shift,  i.e., 
certain  truck  drivers,  construction  workers,  farm  labor,  casual 
labor,  part-time  employees,  etc.,  it  may  be  necessary  to 
estimate  the  number  of  lost  workdays.  Estimates  of  lost 
workdays  shall  be  based  on  prior  work  history  of  the  em* 
ployee  AND  days  worked  by  employees,  not  ill  or  injured, 
working  in  the  department  and/or  occupation  of  the  ill  or 
injured  employee. 

Column  10  -  PERMANENT  TRANSFER  TO  AN- 
OTHER JOB  OR  TERMINATION  OF  EMPLOY- 
MENT AFTER  LOST  WORKDAYS 

Gimplete  only  if  the  employee  did  not  return  to  his  previous 
assignment  after  lost  workdays. 

Column  11  -  NONFATAL  CASES  WITHOUT  LOST 
WORKDAYS 

Enter  a  check  in  Column  11  for  all  cases  of  occupational 
injury  or  illness,  which  did  not  involve  fatalities  or  lost 
workdays  but  did  result  in: 

— Transfer  to  another  job  or  termination  of  employment,  or 
— Medical  treatment,  other  than  first  aid,  or 
— Diagnosis  of  occupational  illness,  or 
— Loss  of  consciousness,  or 

— Restriction  of  work  or  motion,  enter  a  check  in  Column  11. 

Column  12  -  TRANSFER  TO  ANOTHER  JOB  OR 
TERMINATION  OF  EMPLOYMENT  WITHOUT 
LOST  WORKDAYS 

If  the  check  in  Column  II  represented  a  transfer  to  another 
job  or  termination  of  employment  with  no  lost  workdays, 
enter  another  check  in  Column  12. 

INITIALING  REQUIREMENT 

Each  line  entry  regarding  an  occupational  injury  or  illness 
MUST  BE  INITIALED  in  the  right  hand  margin  by  the 
person  responsible  for  the  accuracy  of  ths  entry.  Changes 
in  an  entry  also  must  be  initialed  in  the  affected  column. 

CHANGES  IN  EXTENT  OF  OR  OUTCOME  OF 
INJURY  OR  ILLNESS 

If  there  is  a  change  in  an  occupational  injury  or  illness  case 
which  affects  entries  in  Columns  9,  10,  11,  or  12,  the  first 
entry  should  be  hned  out  and  a  new  entry  made.  For  ex- 
ample, if  an  injured  employee  at  first  required  only  medical 
treatment  but  later  lost  workdays,  the  check  in  Column  11 
should  be  lined  out  and  the  number  of  lost  workdays  entered 
in  Colunm  9. 

In  another  example,  if  an  employee  with  an  occupational 
illness  lost  workdays,  returned  to  work,  and  then  died  of  the 
illness,  the  workdays  noted  in  Column  9  should  be  lined  out 
and  the  date  of  death  entered  in  Column  8. 
An  entry  may  be  lined  out  if  later  found  to  be  a  non- 
occupational injury  or  illness. 
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at  time  of 
injury  or  illness 
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employee  was  assigned 
at  lime  of  injury 
or  illness 

DESCRIPTION  OF  INJURY  OR 

Nature  of  injur>  or  illness  and  part(s)  ( 
,             body  affected 
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Amputation  (»f  Ut  joint  right  forefinger 
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UPATIONAL  INJURIES  AND  ILLNESSES 


Form  Approved 

OAAB  NUMBER  44R  1453 


DESCRIPTION  OF  INJURY  OR  ILLNESS 


Nature  of  injury  or  illness  and  part(s)  of 

.  body  affected 

lypical  entries  for  this  column  might  be: 

Amputation  of  1st  joint  right  forefinger 

btram  of  lower  back 

Contact  dermatitis  on  both  hands 

hlectrocution^body) 


Injury  or 
illness  code 
6etf  codes  at 

bottom  of 
page. 


Fatalities 


Enter  date 
of  death 
(mo  J  day/ yr,) 


EXTENT  OF  AND  OUTCOME  OF  INJURY  OR  iLLNESS 


Lost  Workday  Cases 


Enter  workdays 

lost  due  to 
injury  or  illness 
(see  instructions 
on  back') 


If,  after  lost  work- 
days, the  employee 
was  permanently 
tranfferred  to 
another  job  or  was 
terminated,  enter  a 
check  in  the 
oolunm  below 


Nonfatal  Cases  Without  Lost  Workdays 


If  no  entry  was  made  in  columns 
8  or  9,  but  the  injury  or  illness 
did  result  in :  Transfer  to  another 
job  or  termination,  or;  medical 
treatment,  other  than  first  aid,  or; 
diagnosis  of  occupational  illness, 
or;  loss  of  consciousness,  or; 
restriction  of  work  or  motion; 
Enter  a  check  in  the  column 
below 


If  a  check  in 

column  11 
represented  a 
transfer  or 
termination,  enter 
another  check  in 
column  12 


10 


11 


12 


Illness  Codes 


21  Occupational  skin  diseases  or  disorders 

22  Dust  diseases  of  the  lungs  (pueumoconioses) 

23  Respiratory  conditions  due  to  toxic  agents 

24  Poisoning  (Systemic  effects  of  toxic  materials) 


25  Disorders  due  to  physical  agents  (other  than 
toxic  materials) 

26  Disorders  due  to  repeated  trauma 
29  All  other  occupational  illnesses 
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RECORDKEEPING  REQUIREMENTS 

Regulations  issued  under  the  Occupational  Safety 
and  Health  Act  of  1970  require  all  establishmenU 
subject  to  the  Act  to  maintain  records  of  recordable 
occupational  injuries  and  illnesses  occuring  on  or 
after  July  1.  1071.  Such  records  must  consist  of:  a  I  a 
log  of  occupational  injuries  and  illnesses;  b)  a  sup- 
plementary record  of  each  occupational  injury  and 
illness;  and  c)  an  annual  summary  of  occupational 
injuries  and  illnesses. 

Recordkeeping  requirements  under  the  Occupa- 
tional Safety  and  Health  Act  may  differ  from  your 
State  workmen's  compensation  requirements.  Please 
review  the  definitions  contained  in  this  form  to  be 
sure  that  records  are  being  maintained  for  all  record- 
able cases. 

DEFINITIONS 

OCCUPATIONAL  INJURY  is  any  injury  such  as 
a  cut,  fracture,  sprain,  amputation,  etc.,  which  re- 
sults from  a  work  accident  or  from  exposure  in  the 
work  environment. 

OCCUPATIONAL  ILLNESS  of  an  employee  is  any 
abnormal  condition  or  disorder,  other  than  one 
resulting  from  an  occupational  injury,  caused  by  ex- 
posure to  environmental  factors  associated  with  his 
employment.  It  includes  acute  and  chronic  illnesses 
or  diseases  which  may  be  caused  by  inhalation,  ab- 
sorption, ingestion,  or  direct  contact,  and  which  can 
be  included  in  the  categories  listed  below. 

The  following  listing  gives  the  categories  of  occu- 
pational illnesses  and  disorders  that  will  be  utilized 
for  the  purpose  of  classifying  recordable  illnesses. 
The  identifying  codes  are  those  to  be  used  in  Column 
7  of  the  log.  For  purposes  of  information,  examples 
of  each  category  are  given.  These  are  typical  exam- 
ples, however,  and  are  not  to  be  considered  to  be 
the  complete  listing  of  the  types  of  illnesses  and  dis- 
orders that  are  to  be  counted  under  each  category. 

(21)  Occupational  Skin  Diseases  or  Disorders 
Examples:  Contact  dermatitis,  eczema,  or  rash  caused 
by  primary  irritants  and  sensitizers  or  poisonous  plants; 
oil  acne;  chrome  ulcers;  chemical  bums  or  inflamma- 
tions; etc. 

(22)  Dust  Diseases  of  the  Lungs  (Pneumoconioses) 
Examples:  Silicosis,  asbestosis,  coal  worker's  pneumo* 
coniosis,  byssinosis,  and  other  pneumoconioses, 

(23)  Respiratory  Conditions  Due  to  Toxic  Agents 
Examples:  Pneumonitis,  pharyngitis,  rhinitis  or  acute 
congestion  due  to  chemicals,  dusts,  gases,  or  fumes; 
farmer's  lung;  etc, 

(24)  Poisoning  (Systemic  Effects  of  Toxic  Materials) 
Examples:  Pciscnsng  iiy  lead,  mercury,  cadmium,  ar. 
senic,  or  other  metals,  poisoning  hy  carbon  monoxide, 
hydrogen  sulfide  or  other  gases;  poisoning  by  benzol, 
carbon  tetrachloride,  or  other  organic  solvents;  poison* 
sng  by  insecticide  sprays  such  as  parathion,  lead 
arsenate;  poisoning  by  other  chemicals  such  as  formal* 


dehyde,  plastics  and  resins,  etc. 
i25)  Disorders  Due  to  Physical  Agents  (Other  Than  Toxic 
Material?) 

Example:  Healftroke.  >un>troke.  heat  exhaustion  and 
other  effects  of  environmental  heat;  freezing,  frostbite 
and  effects  of  exposure  To  low  temperatures;  caisson 
disease;  effects  of  ionising  radiation  (isotopes.  X>rays, 
radium);  effects  of  noniozing  radiation  (welding  flash, 
ultraviolet  rays,  microwaves,  sunburn),  etc. 
(26>  Disorders  Due  to  Repeated  Trauma 

Examples:  NoirC-induced  hearing  loss;  synovitis,  teno- 
synovitis, and  bursitis:  Raynaud's  phenomena;  and 
other  condition-'  due  to  repeated  motion,  vibration  or 
pressure. 

(29^  All  Other  Occupational  hiriesses 

Examples:  Anthrax,  brucellosis,  infectious  hepatitis, 
malignant  and  benign  tumors,  food  poisonmg.  histo- 
plasmosis, coccidioidomycosis,  etc. 

RECORDABLE  OCCUPATIONAL  INJURIES  AND 
ILLNESSES  are  any  occupational  injuries  or  ill- 
nesses which  result  in : 

1)  FATALITIES,  regardless  of  the  time  between  the  injury 
and  death,  or  the  length  of  the  illness;  or 

2)  LOST  WORKDAYS  CASES,  other  than  fatalities  that 
result  in  lost  workdays;  or 

3)  NONFATAL  CASES  WITHOUT  LOST  WORKDAYS, 
which  result  in  transfer  to  another  job  or  termination  of 
employment,  or  require  medical  treatment  (as  defined 
below),  or  involve  loss  of  consciousness  or  restriction  of 
work  or  motion.  This  category  also  includes  any  diagnosed 
occupational  illnesses  which  are  reported  to  the  em- 
ployer but  are  not  classified  as  fatalities  or  lost  workday 
cases. 

MEDICAL  TREATMENT  includes  treatment  adminic^ievrd 
by  a  physician  or  by  registered  professional  personnel  under 
the  standing  orders  of  a  physician.  Medical  treatment  dues 
NOT  include  first  aid  treatment  (one-time  treatment  and  sub- 
sequent observation  of  minor  scratches,  cuts,  bums,  splinters, 
and  so  forth,  which  do  not  ordinarily  require  medical  care) 
even  though  provided  by  a  physician  or  registered  professional 
personnel. 

ESTABLISHMENT:  A  single  physical  location  where  busi- 
ness is  conducted  or  where  services  or  industrial  operations  are 
performed.  (For  example:  a  factory,  mill,  store,  hotel,  res« 
taurant,  movie  theater,  farm,  ranch,  bank,  sales  office,  ware- 
house, or  central  administrative  office.)  Where  distinctly 
separate  activities  are  performed  at  a  single  physical  location 
(such  as  contract  construction  activities  operated  from  the 
same  physical  location  as  a  lumber  yard),  each  activity  shall 
be  treated  as  a  separate  establishment. 

For  firms  engaged  in  activities  such  as  agriculture,  coik* 
struction,  transportation,  communications,  and  electric,  gas 
and  sanitary  services,  which  may  be  physically  dispersed, 
records  may  he  maintained  a  place  to  which  employees 
report  each  day. 

Records  for  personnel  who  do  not  primarily  report  ov  work 
at  a  single  establishment,  such  as  traveling  salesmen,  tech* 
nicians,  engineers,  etc.,  shall  be  maintained  at  the  location 
from  which  they  are  paid  or  the  base  from  which  personnel 
operate  to  carry  out  their  activities. 

WORK  ENVIRONMENT  is  comprised  of  the  physical  loca- 
tion, equipment,  materials  processed  or  us^d,  and  the  kinds  of 
operations  performed  by  an  employee  in  the  performance  of 
his  work,  whether  on  or  oflF  the  employer's  premises. 


/I  /  ^  i 


RECORDKEEPING  REQUIREMENTS 

Regulations  issued  under  the  Occupational  Safety 
and  Health  Act  of  1970  require  all  establishments 
subject  to  the  Act  to  maintain  records  of  recordable 
oreupational  injuries  and  illnesses  occuring  on  or 
after  July  1,  1971.  Such  records  must  consist  of:  a)  a 
log  of  occupational  injuries  and  illnesses;  b)  a  sup- 
plementary record  of  each  occupational  injury  and 
illness;  and  c)  an  annual  summary  of  occupational 
injuries  and  illnesses. 

Recordkeeping  requirements  under  the  Occupa- 
tional Safety  and  Health  Act  may  differ  from  your 
State  workmen's  compensation  requirements.  Please 
review  the  definitions  contained  in  this  form  to  be 
sure  that  records  are  being  maintained  for  all  record- 
able cases. 

DEFINITIONS 

OCCUPATIONAL  INJURY  is  any  injury  such  as 
a  cut,  fracture,  sprain,  amputation,  etc.,  which  re- 
sults from  a  work  accident  or  from  exposure  in  the 
work  environment. 

OCCUPATIONAL  ILLNESS  of  an  employee  is  any 
abnormal  condition  or  disorder,  other  than  one 
resulting  from  an  occupational  injury,  caused  by  ex- 
posure to  environmental  factors  associated  with  his 
employment.  It  includes  acute  and  chronic  illnesses 
or  diseases  which  may  be  caused  by  inhalation,  ab- 
sorption, ingestion,  or  direct  contact,  and  which  can 
be  included  in  the  categories  listed  below. 

The  following  listing  gives  the  categories  of  occu- 
pational illnesses  and  disorders  that  will  be  utilized 
for  the  purpose  of  classifying  recordable  illnesses. 
The  identifying  codes  are  those  to  be  used  in  Column 
7  of  the  log.  For  purposes  of  information,  examples 
of  each  category  are  given.  These  are  typical  exam- 
ples, however,  and  are  not  to  be  considered  to  be 
the  complete  listing  of  the  types  of  illnesses  and  dis- 
orders that  are  to  be  counted  under  each  category. 

(21)  Occupational  Skin  Diseases  or  Disorders 
Examples:  Contact  dermatitis,  eczema,  or  rash  caused 
by  primary  irritants  and  sensitizers  or  poisonous  plants; 
oil  acne;  chrome  ulcers;  chemical  bums  or  inflamma> 
tions;  etc. 

(22)  Dust  Diseases  of  the  Lunga  (Pneumoconioses) 
Ezsimples:  Silicosis,  asbestosis,  coal  worker's  pneumo- 
coniosis, byasinosis,  and  other  pneumoconioses. 

(23)  Respiratory  Conditions  Due  to  Toxic  Agents 
Examples:  Pneumonitis,  phxryi^gitis,  rhinitis  or  acute 
congestion  due  to  chemicals,  dusts,  gases,  or  fumes; 
farmer's  lung;  etc. 

(24)  Poisoning  (Systemic  Effects  of  Toxic  Materials) 
Examples:  Poisoning  by  lead^  mercury,  cadmium,  ar* 
senic,  or  other  metals,  poisoniag  by  carbon  monoxides 
hydrogen  sulfide  or  other  g^ses;  poisoning  by  benzol, 
carbon  tetrachloride,  or  other  organic  solvents;  poison- 
ing by  insecticide  sprays  such  as  parathion,  lead 


arsenate;  poisoning  by  other  chemicals  such  as  formal- 


dehyde, plastics  and  resins,  etc. 

(25)  Disorders  Due  to  Physicil  Agents  (Other  Than  Toxic 
Materials) 

Example:  Heatstroke,  sunstroke.  Lv^ar  ^•xhaustion  and 
olher  effectr  of  environmental  heat;  freezing,  frostbite 
an;J  effects  of  exposure  to  low  temperatures;  caisson 
disease;  effects  of  ionizing  radiation  < isotopes.  X-rays, 
radium) ;  effects  of  noniozing  radiation  (welding  flash, 
ultraviolet  rays,  microwaves,  sunburn),  etc. 

(26)  r)is<;rders  Due  to  Repeated  Trauma 

Examples:  Nojse-induced  hearing  loss;  synovitis,  teno- 
synovitis, and  bursitis:  Raynaud's  phenomena;  and 
other  coiiditions  due  to  repeated  motion,  vibration  or 
pressure. 

<29)  .^11  Other  Occupational  Illnesses 

Examples:  Anthrax,  brucellosis,  infectious  hepatitis, 
malignant  and  benign  tumors,  food  poisoning,  histo* 
plasmosis,  coccidioidomycosis,  etc. 

RECORDABLE  OCCUPATIONAL  INJURIES  AND 
ILLNESSES  are  any  occupational  injuries  or  Ill- 
nesses which  result  in; 

1)  FATALITIES,  regardless  of  the  time  between  the  injury 
and  death,  or  the  length  of  the  illness;  or 

2)  LOST  WORKDAYS  CASES,  other  than  fatalities  that 
result  in  lost  workdays;  or 

3)  NONFATAL  CASES  WITHOUT  LOST  WORKDAYS, 
which  result  in  transfer  to  another  job  or  termination  of 
employment,  or  require  medical  treatment  (as  defined 
below),  or  involve  loss  of  consciousness  or  restriction  of 
work  or  motion.  This  category  also  includes  any  diagnosed 
occupaHonal  illnesses  which  are  reported  to  the  em- 
ployer but  are  not  classified  as  fatalities  or  lost  workday 
cases. 

MEDICAL  TREATMENT  includes  treatment  administered 
by  a  physician  or  hy  registered  professional  personnel  under 
the  standing  orders  of  a  physician.  Medical  treatment  does 
NOT  include  first  aid  treatment  (one-time  treatment  and  sub- 
sequent observation  of  minor  scratches,  cuts,  bums,  splinter><» 
and  so  forth,  which  do  not  ordinarily  require  medical  care) 
even  though  provided  by  a  physician  or  registered  professional 
personnel. 

ESTABLISHMENT:  A  single  physical  location  where  busi- 
ness is  conducted  or  where  services  or  industrial  operations  are 
performed.  (For  example:  a  factory,  mill,  store,  hotel,  res- 
taurant, movie  theater,  farm,  ranch,  bank,  sales  office,  ware- 
house,  or  central  administrative  office.)  Where  distinctly 
separate  activities  are  performed  at  a  single  physical  location 
(such  as  contract  construction  activities  operated  from  the 
same  physical  location  as  a  lumber  yard),  each  activity  shall 
be  treated  as  a  separate  establishment. 

For  firms  engaged  in  activities  such  as  agriculture,  con- 
struction, transportation,  communications,  and  electric,  gas 
and  sanitary  services,  which  may  be  physically  dispersed, 
records  may  be  maintained  at  a  place  to  which  employees 
report  each  day. 

Records  for  personnel  who  do  not  primarily  report  or  work 
at  a  single  establishment,  such  as  traveling  salesmen,  tech- 
nicians, engineerjj,  etc.,  shall  be  maintained  at  the  location 
from  which  they  are  paid  or  the  base  from  which  personnel 
operate  to  carry  out  their  activities. 

WORK  ENVIRONMENT  is  comprised  of  the  physical  loca- 
tion, equipment,  materials  processed  or  us^d,  and  the  kinds  of 
operations  performed  by  an  employee  in  the  performance  of 
his  work,  whether  on  or  off  the  employer's  premises. 


Employers: 

This  centerpiece  ts  the  poster  which  must  be  displayed  in  a 
prominent  place  in  tlie  establishment  to  which  your  employees 
normally  report  to  work. 

To  avoid  tearing  it,  remove  the  staples  carefully. 
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OSHA  No,  101  c  ^ 

Ca«;e  or  File  \(i  ^^'^  approved 

Lase  or  J- lie    ^^^^  ^^^3 

c.fT.,™r.    Supplementary  Record  of  Occupational  Injuries  and  Illnesses 

EMPLOi  ER 


1.  Name   

2.  Mail  address  

<No,  and  ?lreel>  (City  or  town)  ^  'CstlwT 


3.  Location,  if  different  from  mail  address 
INJURED  OR  ILL  EMPLOYEE 

4.  Name     .  Social  Security  No  

(First  name)  (Middle  name)  iLasl  name) 

5.  Home  address  

0.  Age  .   7.  Sex:  Male  Female    ^ Check  one) 

8.  Occupation   

^    ^  ^^^^^^  regular  job  title,  not  the  specific  activity  he  was  performing  a't  time  oflniun" 

9.  Department  

^fhnulh^'V^^      department  or  division  in  which  the  injureT pers^ri^7egularl7e^^^ 
though  he  may  have  been  temporarily  working  in  another  department  at  ihe  time  of  injury  ) 

THE  ACCIDENT  OR  EXPOSURE  TO  OCCUPATIONAL  ILLNESS 

10.  Place  of  accident  or  exposure  

If       .1    ,  (No.  and  street)  (City  or  town)  (Ytltl) 

If  accident  or  exposure  occurred  on  employer's  premises,  give  address  of  plant  or  establishment  in  which 
It  occurred  Do  not  indicate  department  or  division  within  the  plant  or  establishment.  If  accident  oc 
curred  outside  employer  s  premises  at  an  identifiable  address,  give  that  address.  If  it  occurred  on  a  pub- 
lic highway  or  at  any  other  place  which  cannot  be  identified  by  number  and  street,  please  provide  place 
reterences  locating  the  place  of  injury  as  accurately  as  possible.  i-        *-  r 

11.  Was  place  of  accident  or  exposure  on  employer's  premises?   (Yes  or  No) 

12.  What  was  the  employee  doing  when  injured?  

specific.  If  he  was  using  tools  or  equipment  or  handling  material, 
name  them  and  tell  what  he  was  doing  with  them.) 

13-  How  did  the  accident  occur?  

(Describe  fully  the  events  which  resulted  in  the  injury  or  occupationlF rnnesJ.'TeFfwha't 
happened  and  how  il  happened.  Name  any  objects  or  substanceVinvolved  Ind"[ell how'^^ 
full  details  on  all  factors  which  led  or  contributed  to  the'IccHe'nL'uIe'IeVara^trshee'^^ 

OCCUPATIONAL  INJURY  OR  OCCUPATIONAL  ILLNESS 

14.  Describe  the  injury  or  illness  in  detail  and  indicate  the  part  of  body  aflFected.  

(e.g.:  amputation  of  right  index  finger 
*^^^^^"^i«>nt;  fracture  of  ribs;  lead  poisoning;  derrnatitis  of  lefrhln^^^^^ 

heTtrJck  lAt'J"  '"v  rf  ""^'t  ^'"^f  ^  ^"^'""•'^  ^"^P'^y^^-  (^"^  ^^«"^Pl^'  "^a^Wne  or  thing 
he  struck  against  or  which  struck  him;  the  vapor  or  poison  he  inhaled  or  swallowed;  the  chemical  or  ra- 

'^^^^^  "  ''''^      '^'""^  ^«  was  lifting,  pSg^^^^^^^^^^ 

16,  Date  of  injury  or  initial  diagnosis  of  occupational  illness' SSJSSSSJSSSSSSS'SSS'SS'  ., 


17.  Did  employee  die?  (Yes  or  No) 

OTHER 

18.  Name  and  address  of  physician  

19.  If  hospitalized,  name  and  address  of  hospital 


(Date) 


Date  of  report  Prepared  by 

Official  position   ^  
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SUPPLEMENTARY  RECORD  OF 
OCCUPATIONAL  INJURIES 
AND  ILLNESSES 

Ti:  5'jipplemenl  the  Log  of  Occupational  Injuries  and  Illnesses  (OSHA  No.  100),  each  eslabiishmenl  must 
maintain  a  record  of  each  recordable  occupational  injury  or  illness.  Workmen  s  compensation,  insurance,  or  other 
reports  are  acceptable  as  records  if  they  contain  all  facts  listed  below  or  are  supplemented  to  do  so.  If  no  suitable 
report  is  made  for  other  purposes,  this  form  iOSHA  No.  101)  may  be  used  or  the  necessary  facts  can  be  listed  on 
a  separate  plain  sheet  of  paper.  These  records  must  also  be  available  in  the  establishment  without  delsy  and  at 
reasonable  times  for  examination  by  representatives  of  the  Department  of  Labor  and  the  Department  of  Health, 
Education  and  Welfare,  and  States  accorded  jurisdiction  under  the  Act.  The  records  must  be  maintained  for  a 
period  of  not  less  than  five  years  following  the  end  of  the  calendar  year  to  which  they  relate. 

Such  records  must  contain  at  least  the  following  facts: 

1)  About  the  employer — name,  mail  address,  and  location  if  different  from  mail  address.' 

2)  About  the  injured  or  ill  employee— mme,  social  security  number,  home  address,  age,  sex,  occupation, 
and  department. 

3)  About  the  accident  or  exposure  to  occupational  i«ne55— place  of  accident  or  exposure,  whether  it  was  on 
employer's  premises,  what  the  employee  was  doing  when  injured,  and  how  the  accident  occurred. 

4)  About  the  occupational  injury  or  i//;ies5-~description  of  the  injury  or  illness,  including  part  of  body 
affected;  name  of  the  object  or  substance  which  directly  injured  the  employee;  and  date  of  injury  or  diagnosis 
of  illness. 

5)  name  and  address  of  physician;  if  hospitalized,  name  and  address  of  hospital;  date  of  report;  and 
name  and  position  of  person  preparing  the  report. 

SEE  DEFINITIONS  ON  THE  BACK  OF  OSHA  FORM  100. 
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OSHA  No.  101  n  .  A 

^<«rMHo   SSr«RU53 

EMPLOYER   ^"PP'®'"®"*^^  ''^cord  Of  Occupational  Injuries  and  Illnesses 

1.  Name   

2.  Mail  address  

(No.  and  street)  (City  or  town)  '  "'^(sTale)^ 

3.  Location,  if  different  from  mail  address  

INJURED  OR  ILL  EMPLOYEE 

4.  Name  Social  Security  No,   . 

(First  name)  (Middle  name)  (Last  name) 

5.  Home  address   

^No.  and  street)  ~    (aiyTrTown")  ("sial^T) 

o.  Age   _^  7.  Sex:  Male   _  Female    (Check  one) 

8.  Occupation   

^   ^                           regular  job  title,  not  the  specific  activity  he  was  performing  a~t~t[me  of  [njuir")^ 
V.  Department  

^^hnl^"r'j/v1f^'''K'"'  ^"  whrcr;hTin"jur7d"person^^^ 

though  he  may  have  been  temporarily  working  in  another  department  at  the  time  of  injury.) 

THE  ACCIDENT  OR  EXPOSURE  TO  OCCUPATIONAL  ILLNESS 

10.  Place  of  accident  or  exposure  

|.  .J  ^  (No.  and  street)  (City  or  town)  (Sla"te)^ 
If  accident  or  exposure  occurred  on  employer's  premises,  give  address  of  plant  or  establishment  in  which 
It  occurred.  Do  not  mdicate  department  or  division  within  the  plant  or  establishment.  If  accident  oc- 
curred outside  employer  s  premises  at  an  identifiable  address,  give  that  address.  If  it  occurred  on  a  pub- 
lic highway  or  at  any  other  place  which  cannot  be  identified  by  number  and  street,  please  provide  place 
relerences  locating  the  place  of  injury  as  accurately  as  possible,  ^        r  r 

IL  Was  place  of  accident  or  exposure  on  employer's  premises?   (Yes  or  No) 

12.  What  was  the  employee  doing  when  injured?  

(Be  specific.  If  he  was  using  tools  or  equipment  or  handling  material, 

name  them  and  tell  what  he  was  doing  with  them.) 

13.  How  did  the  accident  occur?  

(Describe  fully  the  events  which  resulted  in  the  injury  or  occupationaFiilnesr." Terrwha"t 
happened  and  how  it  happened.  Name  any  objects  or  subst7nceVi7voIved~Ind'ieir howl^^^^ 
full  details  on  all  factors  which  Fed  or  contributerio  "ihe'IccMe^ni'uIe^eVara^t^ 

OCCUPATIONAL  INJURY  OR  OCCUPATIONAL  ILLNESS 

14.  Describe  the  injury  or  illness  in  detail  and  indicate  the  part  of  body  affected.    

(e.g.:  amputation  of  right  index  finger 
second  joint;  fracture  of  ribs;  lead  poisoning;  dermatitis  oFleft^hlndre^c.) 

hTltl  ^  '"t?*t"^^  ""^^t  ^^T^y  ^"J"'^^       employee.  (For  example,  the  machine  or  thing 

he  struck  against  or  which  struck  him;  the  vapor  or  poison  he  inhaled  or  swallowed;  the  chemical  or  ra- 
diation  which  irritated  his  skin;  or  in  cases  of  strains,  hernias,  etc.,  the  thing  he  was  lifting,  pulling,  etc.) 


16.  Date  of  injury  or  initial  diagnosis  of  occupational  \\\nt^s  IIIIIIIII^^^^^'^ 

17.  Did  employee  die?  (Yes  or  No)  (Da^e) 

OTHER 


18.  Name  and  address  of  physician 

19.  If  hospitalized,  name  and  address  of  hospital 


Date  of  report  Prepared  by 

Official  position   
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SUPPLEMENTARY  RECORD  OF 
OCCUPATIONAL  INJURIES 
AND  ILLNESSES 

To  supplement  the  Log  of  Occupational  Injuries  and  Illnesses  (OSHA  No.  100),  each  establishment  must 
maintain  a  record  of  each  recordable  occupational  injury  or  illness.  Workmen's  compensation,  insurance,  or  other 
reports  are  acceptable  as  records  if  they  contain  all  facts  listed  below  or  are  supplemented  to  do  so.  If  no  suitable 
report  is  made  for  other  purposes,  this  form  (OSHA  No.  101)  may  be  used  or  the  necessary  facts  can  be  listed  on 
a  separate  plain  sheet  of  paper.  These  records  must  also  be  available  in  the  establishment  without  delay  and  at 
reasonable  times  for  examination  by  representatives  of  the  Department  of  Labor  and  the  Department  of  Health, 
Education  and  Welfare,  and  States  accorded  jurisdiction  under  ihe  Act.  The  records  must  be  maintained  for  a 
period  of  not  less  than  five  years  following  the  end  of  the  calendar  year  to  which  they  relate. 

Such  records  must  contain  at  least  the  following  facts: 

1)  About  the  employer— name,  mail  address,  and  location  if  different  from  mail  address." 

2)  About  the  injured  or  HI  employee— name,  social  security  number,  home  address,  age,  sex,  occupation, 
and  department. 

3)  About  the  accident  or  exposure  to  occupational  illness— place  of  accident  or  exposure,  whether  it  was  on 
employer's  premises,  what  the  employee  was  doing  when  injured,  and  how  the  accident  occurred. 

4)  About  the  occupational  injury  or  i«;ie5s— description  of  the  injury  or  illness,  including  part  of  body 
affected;  name  of  the  object  or  substance  which  directly  injured  the  employee;  and  date  of  injury  or  diagnosis 
of  illness. 

5)  Ot^er— name  and  address  of  physician;  if  hospitalized,  name  and  address  of  hospital;  date  of  report;  and 
name  and  position  of  person  preparing  the  report. 


SEE  DEFINITIONS  ON  THE  BACK  OF  OSHA  FORM  100. 


OSHA  No,  102 


Form  Approved 
OMB  No.  44R  1453 


Summary 
Occupational  Injuries  and  Illnesses 


Establishment  Name  and  Address: 


Injury  and  Illness  Category 

pQtfllittes 
3 

Lost  Workday  Cases 

Nonfatal  Cases  Without 
Lost  Workdays* 

Number 
of 
Cases 

4 

Number 
of  Cases 
Involving 
I'ermanenl 
Transfer  to 
Another  Job 
or  Termi- 
nation of 
Em  ploy  men  t 

5 

Number  of 

Lost 
Workdays 

6 

Number 
of 

Cases 

7 

Number 
of  Cases 
Involving 
Transfer  to 
Another  Job 
or  Termi- 
nation of 
Employment 

8 

Code 
1 

Category 
2 

10 

Occupational  Injuries 

21 

Occupational  Illnesses 

Occupational  Skin  Diseases  or 
Disorders 

22 

Dust  diseases  of  the  lungs 
(pneumoconioses) 

23 

Respiratory  conditions  due  to 
toxic  agents 

24 

Poisoning 

(systemic  effects  of  toxic 
materials) 

25 

Disorders  due  to  physical  agents 
(other  than  toxic  materials) 

26 

Disorders  due  to  repeated  trauma 

29 

All  other  occupational  illnesses 

Total — occupational  illnesses 
(21-29) 

Total — occupational  injuries 
and  illnesses 

♦Nonfatal  Cases  Without  Lost  Workdays—Cases  resulting  in:  Medical  treatment  beyond  first  aid,  diagnosis  of  occupational 
Illness,  Joss  of  consciousness,  restriction  of  work  or  motion,  or  transfer  to  another  job  (without  lost  workdays). 
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Summary 
Occupational  Injuries  and  Illnesses 

Every  employer  is  required  to  prepare  a  summary  of  the  occupational  injury  and  illness  experience  of  the 
employees  in  each  of  his  establishments  at  the  end  of  each  year  within  one  month  following  the  end  of  that  year. 
The  summary  must  be  posted  in  a  place  accessible  to  the  employees.  The  form  on  the  reverse  of  this  sheet  is  to 
be  used. 

Before  preparing  the  summary,  review  the  log  to  he  sure  that  entries  are  correct  and  each  case  is  included  in 
only  one  of  the  classes  identified  by  columns  8,  9,  and  11.  If  an  employee's  loss  of  work  days  is  continuing  at  the 
time  the  summary  is  being  made,  estimate  the  number  of  future  work  days  he  will  lose  and  add  that  estimate  to 
the  work  days  he  has  already  lost  and  include  this  total  in  the  summary.  No  further  entries  need  be  made  with 
respect  to  such  cases  in  the  next  summary. 

Occupational  injuries  and  the  seven  categories  of  occupational  illness  are  to  be  summarized  separately.  Identi- 
fy each  case  by  the  code  in  column  7  of  the  log  of  occupational  injuries  and  illnesses. 

The  summary  from  the  log  ^s  made  as  follows  (for  occupational  injuries,  code  10— follow  the  same  pro- 
cedure for  each  of  the  illness  categories) : 

Fatalities.  For  cases  with  code  10  in  column  7,  count  the  number  of  entries  (date  of  death)  in  column  8. 

Lost  Workday  Cases,  Number  of  Cases.  For  cases  with  code  10  in  column  7,  count  the  number  of  entries  in 

column  9. 

Number  of  Cases  Involving  Transfer  or  Termination.  For  cases  with  code  10  in  column  7,  count  the  number 
of  check  marks  in  column  10. 

Number  of  Lost  Workdays.  For  cases  with  code  10  in  column  7,  add  the  entries  (lost  workdays)  in  column  9. 

Nonfatal  Cases  Without  Lost  Workdays,  Number  of  Cases.  For  cases  with  code  10  in  column  7,  count  the 
checks  in  column  11. 

Number  of  Cases  Involving  Transfer  or  Termination.  For  cases  with  code  10  in  column  7,  count  the  checks  in 
column  12. 

Total  each  column  for  occupational  illnesses  and  then,  on  the  last  line  for  occupational  injuries  and  illnesses 
combined. 

Compare  the  sum  of  entries  in  the  total  line  for  columns  3,  4,  and  7  with  the  total  number  of  cases  on  the  log. 
If  the  summary  has  been  made  correctly,  they  will  match. 
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U.S.  DEPARTMENT  OF  LABOR      j       WASHINGTON.  D.C.      |     JULY  1972 


OSHA  RECORDKEEPING  ADDENDUM  NUMBER  2 

To  the  Hmployert 

Coverage  under  the  Occupational  Safety  and  Health  Act  of  1970  has  been  clarified. 
You  can  avoid  common  errors  in  keeping  OSHA  records. 

There  are  changes  in  OSHA  recordkeeping  rules  not  covered  in  the  booklet  or  on  the  forms. 
Details  are  given  below: 


The  Federal  Register  of  January  21,  1972, 
contained  a  clarification  on  coverage  of 
employers  under  the  Occupational  Safety 
and  Health  Act  of  1970.     In  general,  this 
regulation  states  that  any  employer  em- 
ploying one  or  more  employees  would  be  an 
"employer  engaged  in  a  business  affecting 
commerce"  and  is  covered  by  the  Act.  The 
only  exclusions :    Household  domestics  and 
farm  family  workers  are  not  considered  to 
be  covered  under  the  Act's  definition  of 
employees.     Church  and  religious  employ- 
ees are  not  covered  when  directly  engaged 
in  the  performance  of  religious  services. 
Specifically  named  as  covered :  Employees 
of  the  professions  (physicians,  attor- 
neys, etc.),  agricultural  workers  except 
family  members,  employees  of  Indian  groups, 
employees  of  nonprofit  and  charitable 
organizations,  and  employees  of  churches 
and  religious  groups  except  as  noted  above. 

These  reminders  should  help  you  avoid  com- 
mon errors  in  keeping  OSHA  records: 

*OSHA  100.     1)  In  column  7,  use  cede  10 
for  injuries.     Codes  21-29  are  for  ill- 
nesses,    2)  Cases  without  lost  workdays 
are  checked  in  column  11.    No  entries  for 
these  are  made  in  columns  8  or  9 .     3)  Lost 
workdays  are  whole,  numbers ,  not  fractions. 
Count  partial  days  as  whole  lost  workdays. 
4)  First  aid  cases  are  not  recordable, 
even  though  a  doctor  gives  the  first  aid. 

*OSHA  101.     1)  Describe  fully  the  events 
that  led  to  the  injury  or  illness  (not  just 
"fell  down").     2)  Describe  fully  the  injury 
or  illness  (not  just  "cut  hand"). 

*OSHA  102.     1)  Enter  the  establishment 
name  and  the  year  covered.     2)  Sign  the 
summary  or  attach  a  certification.  (See 
the  other  column  of  this  addendum.) 

*OSHA  100,  101  AND  102  ARE  RECORDKEEPING 
FORMS,  NOT  REPORTING  FORMS.     If  your  estab- 
lishment is  selected  for  the  annual  survey, 


you  will  be  mailed  a  report  form  and 
instructions. 

Modifications  of  Part  1904,  Title  29,  of  the 
Code  of  Federal  Regulations  dealing  with  the 
OSHA  recordkeeping  system  were  published  in  the 
January  18,  1972,  Federal  Register.    The  major 
changes : 

*Any  employer  may  maintain  the  log  (OSHA  100) 
at  a  place  other  than  the  establishment  and/or 
by  means  of  data  processing  equipment,  if 

a)  there  is  available  at  the  place  where  the 
log  is  maintained  sufficient  information  to  com- 
plete the  log  to  a  date  within  6  working  days 
after  receiving  information  that  a  recordable 
case  has  occurred;  and 

b)  at  each  establishment  there  is  available 
a  copy  of  the  log  which  reflects  separately  the 
injury  and  illness  experience  of  that  establish- 
ment complete  and  current  to  a  date  within  45 
calendar  days. 

*The  employer  must  have  available  for  inspec- 
tion at  each  establishment  within  6  working  days 
after  receiving  information  that  a  recordable 
case  has  occurred,  a  supplementary  record  (OSHA 
101  or  its  equivalent)  for  each  occupational 
injury  or  illness  for  that  establishment. 

*The  annual  summary  (OSHA  102)  must  be  posted 
by  February  1  of  the  following  year  and  remain 
in  place  for  30  consecutive  calendar  days  there- 
after.    (This  is  interpreted  to  mean  that  the 
summary  must  remain  in  place  until  March  1.) 

*The  employer  or  the  employee  who  supervises 
preparation  of  the  summary  must  certify  that  it 
is  true  and  complete  by  signing  in  the  lower 
right  comer  or  appending  a  certification. 

*Individual  entries  on  the  log  no  longer  need 
to  be  initialed. 

In  addition,  employers  must  report  to  their 
Area  Office  of  the  Occupational  Safety  and 
Health  Administration  within  48  hours  each 
accident  or  health  hazard  that  results  in  one 
or  more  fatalities  or  hospitalization  of  five 
or  more  employees. 
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REQUEST  FOR  ADDITIONAL  FORMS 


The  regulations  under  the  Occupational  Safety  and  Health  Act  require  that  records  be  maintained  in  each 
establishment.  Firms  with  multiple  establishments  may  need  additional  copies  of  this  booklet  or  forms;  if  so, 
please  indicate  number  needed  on  the  form  below. 


Number 
Needed 


-Recordkeeping  Booklets 

Individual  Forms  May  be  Ordered  fviparately 

Xog  of  Occupational  Injuries  and  Illnesses 
(OSHA  Form  100) 

.Supplementary  Record  of  Occupational  Injuries  and  Illnesses 
(OSHA  Form  101) 

.Summary,  Occupational  Injuries  and  Illnesses 
(OSHA  Form  102) 

Poster:  Safety  and  Health  Protection  on  the  Job 


Please  send  this  order  to  the  Regional  Office  for  your  area.  See  inside  back  cover  for  address.  Complete 
reverse  side  of  this  form  for  a  return  mailing  label. 

Cut  on  Line 

REQUEST  FOR  ADDITIONAL  FORMS 


The  regulations  under  the  Occupational  Safety  and  Health  Act  require  that  records  be  maintained  in  each 
establishment.  Firms  with  multiple  establishments  may  need  additional  copies  of  this  booklet  or  forms;  if  so 
please  indicate  member  needed  on  the  form  below. 


Number 
Needed 


-Recordkeeping  Booklets 

Individual  Forms  May  be  Ordered  Separately 

-Log  of  Occupational  Injuries  and  Illnesses 
(OSHA  Form  100) 


.Supplementary  Record  of  Occupational  Injuries  and  Illnesses 
(OSHA  Form  101) 

.Summary,  Occupational  Injuries  and  Illnesses 
(OSHA  Form  102) 

Poster:  Safety  and  Health  Protection  on  the  Job 


ERIC 


Please  send  this  order  to  the  Regional  Office  for  your  area.  See  inside  back  cover  for  address.  Complete 
Y^jrse  side  of  this  form  for  a  return  mailing  label. 

^1  "yn 


Name   

Firm  _   

Address  

City,  State  and  Zip 


Name  

Firm_^  

Address  

City,  State  and  Zip 
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VERMONT  PtRIOUIC    iNSPtCTION  MANUAL. 

VERMONT   STATE   DEPT.   uF  MUTOK  VEHICLES, 
MCNTPELIER.   DIV.    Of  INSPECTIUN. 
MF  AVAILABLE    IN   VT-ERIC  SET. 
PUB  DATE  -  MD 

DESCRIPTORS  -   *MANUALS;    *  I N SP EC T I  ON ; 
*VFHICULAR  TRAFFIC;   *STATE  STANDARDS; 
EQUIPMENT  STANDARDS;    FACILITY  REQUIREMENTS; 
*STATE  AGENCIES 

IDENTIFIERS  -   INSPECTION  STATION  OPERATORS 

ABSTRACT   -  THIS   MANUAL   CONTAINS  BASIC 
INFORMATION  FOR   AND   ABOUT   INSPECTION  STATION 
OPERATORS   IN   THE   STATE  OF   VERMONT.  PROCEDURES 
FOR  THE  ESTABLISHMENT  OF   SUCH  STATIONS  AS 
WELL   AS  REQUlRE^iENTS  FOR  OBTAINING  A  LICENSE 
TO  MAN  THEM  ARE   EXPLAINED   IN  ONE  OF  THE 
FOLLOWING  TOPICS:    ( IJ    VERMONT  LAW  REGARDING 
MOTOR  VEHICLE  INSPECTION,    (2J  REQUIREMENTS 
FOR  APPOINTMENT:    SPECIFICATIONS,    (3)  GENERAL 
PROVISIONS,   (4)   DETAILED  INSTRUCTIONS: 
PROCEDURES,    REQUIREMENTS,   ETC.,   AND  (5) 
CHANGE    IN   INSPECTION  MECHANICS*  REQUIREMENTS 
FOR  CERTIFICATION.    INCLUDED  AS  SUPPLEMENTS 
ARE  A  STATE  MAP   AND   ILLUSTRATIONS  DEPICTING 
SOME  OF   THE  CONCEPTS  PRESENTED.  (SN» 


RESEARCH  UBRARy 

.JrPB'^^f^^  VOCATIONAL 
TECHNICAL  EDUCATION 
THE  OHIO  STATE  UNIVERSITV 

TO  INSPECTION  STATION  OPERATOR:  7 

THE  PROCEDURE  OUTLINED  HEREIN  SHOULD  BE  CAREFULLY 
STUDIED  AND  FREQUENTLY  REVIEWED  BY  YOUR  ENTIRE  ORGANIZATION. 
BE  THOROUGHLY  FAMILIAR  WITH  ALL  THE  PROVISIONS,  REGULATIONS 
AND  LAWS  CONTAINED  HEREIN,  AS  FULL  COMPLIANCE  WILL  BE  RE- 
QUIRED BY  ALL  CONCERNED. 

FAILURE  TO  COMPLY  WITH  ALL  THE  PROVISIONS,  REGULATIONS 
AND  LAWS  PERTAINING  TO  MOTOR  VEHICLE  INSPECTION  MAY  RESULT 
IK  SUSPENSION  OF  INSPECTION  STATION  APPOINTMENT  AND/OR 
MECHANIC'S  INSPECTION  CERTIFICATE. 

IT  IS  THE  RESPONSIBILITY  OF  THE  STATION  OWNERS  AND/OR 
OPERATORS  TO  MAINTAIN • THIS  MANUAL  IN  AN  UP-TO-DATE  MANNER 
AT  ALL  TIMES  FOR  THE  USE  OF  APPROVED  INSPECTION  PERSONNEL. 
EXAMINE  ALL  CORRESPONDENCE  IMMEDIATELY,  UPON  ARRIVAL  FROM 
THIS  DEPARTMENT,  AS  THIS  IS  OUR  PRIME  METHOD  OF  KEEPING  YOU 
INFORMED  OF  IMPORTANT  CHANGES  OR  ADDITIONS  TO  THE  REGULATIONS. 

STATION  NUMBERS  SHOULD  BE  PLACED  ON  ALL  CORRESPONDENCE 
PERTAINING  TO  INSPECTION  STATIONS  AND  SUCH  COMMUNICATIONS 
SHOULD  BE  ADDRESSED  TO: 


DEPARTMENT  OF  MOTOR  VEHICLES 
INSPECTION  DIVISION 
MONTPELIER,  VERMONT  0^602 


VERMONT  OFFICIAL  PERIODIC  INSPECTION  MANUAL 
EFFECTIVE  APRIL  1,  1968 
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Any  inspection  station  requesting  information  relative  to 

station  appointments inspection  procedures  and  regulationa  and 

all  matters  pertaining  to  the  inspection  program,  may  obtain  such 

information  by  contacting  the  following  personnel  by  letter  or  by 

telephone  between  the  hours  of  8:00  A.M.  and  4:30  P.M.  on  Monday^ b 

through  Friday »s: 

Donald  C.  Bolliver  -  Chief  Inspector  Dept.  of  Motor  Vf^bicl. 

Ernest  D.  Mathews  -  Asst.  Chief  Inspector    Inspection  Division 
Clara  Sole  -  Inspection  Clerk  Montpelier,  Vt.  0560: 

Telephone  223-2311 
Extension  501 

Listed  belov;>  for  emergency  use  only  are  the  names ^  addresses 
and  teleplxone  numbers  of  Motor  Vehicle  Districh  Inspectors  and  the 
areas  which  they  supervise.     District  Inspectors  may  be  contacted 
by  telephone  on  Mondays  through  Fridays  prior  to  8:00  A.M.  and  after 
5-30  P.M. 


Inspector  O.V.  George 
Star  Route 
St.  Johnsbury^  Vt. 
Telephone  7^8-3298 

Inspector  Harold  Carroll 
P.O.  Box  #  97 
No.  Sprii.gfield,  Vt. 
Telephone  886-2479 

Inspector  Norman  Emmons 
P.O.  Box  232 
Rutland 5  Vt. 
Telephone  775-^to 

Inspector  L.G.  Ferguson 
183  Hickok  Street 
Winooski^  Vt . 
Telephone  863-5268 

Inspector  Harold  Cone 
129  Iroquois  Avenue 
Essex  Jet. 3  Vt. 
Telephone  078-5563 

Inspector  Raymond  Blow 
East  Montpelier^  Vt. 
Telephone  223-6510 


Northeastern  Area 
of  Vermont 


Southeastern  Area 
of  Vermont 


Southwestern  Area 
of  Vermont 


Greater  Burlington  Area 
of  Vermont  (including 
Winooski^  Essex  Jet. 
and  South  Burlington) 

Northwestern  Area 
of  Vermont 


Central  Area 
of  Vermont 


IJOR'i'ir,;ESTr:RN 
LISTRJCT 


NORTHEASTERN 
DISTRICT 


BURLINGT 
DISTRICT/ 
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COUNTY  AND  TOWN 
OUTLINE  MAP 

OF 

VERMONT 


SOUTH 
WESTERN 
DISTRICT 


\  j  SUNFOIO   }  <^ 


VERMONT  DEPARTMENT  OF  HIGHWAYS 

HtGHWAY  PLANNtNG  DtVISION 


AUGUST,  1967 


VERMONT  LAW  REGARDING  MOTOR  VEHICLE  INSPECTION: 


T.   23  V.S.A.  SECTION  1222 

All  motor  vehicles,  trailers  and  semi-trailers  registered 
in  the  state  shall  be  periodically  inspected  during  the 
months  of  May  and  October  in  each  year  at  garages  or  quali- 
fied service  station,  designated  by  the  Commissioner  as 
inspection  stations,  for  the  purpose  of  determining  whether 
they  are  properly  equipped  and  maintained  in  good  mechanical 
condition.    Effective  July  1,  1967  all  motor  vehicles  must 
be  inspected  within  15  days  from  the  date  of  registration, 
by  an  authorized  inspection  station.     The  charges  for  such 
inspection  made  by  garages  designated  to  conduct  periodic 
inspections  shall  be  subject  to  the  approval  of  the  Commis- 
sioner of  Motor  Vehicles,  and  the  charges  made  for  such 
inspection  shall  be  credited  toward  charges  made  for 
necessary  repairs,  provided  the  cost  for  repairs  exceeds 
the  minimum  inspection  fee.     The  Commissioner  may  suspend 
the  registration  of  any  motor  vehicle  until  the  owner 
thereof  complies  with  the  requirements  of  such  inspection. 
A  person  who  violates  a  provision  of  this  section  shall  be 
fined  not  more  than  $100.00  or  imprisoned  not  more  than 
thirty  days,  or  both. 

SECTION  1223.  -  Prohibitions 

An  owner  of  a  motor  vehicle  shall  not  affix  or  cause  to  be 
affixed  thereto  a  certification  of  inspection  that  was 
not  assigned  by  an  official  inspection  station  to  such 
motor  vehicle.    A  person  shall  not  knowingly  operate  a 
motor  vehicle  to  which  a  certification  of  inspection  is 
affixed  if  the  certification  of  inspection  was  not  assigned 
by  an  official  inspection  station  to  that  vehicle. 

GENERAL  INFORMATION: 

1.  Inspection  of  registered  vehicles; 

Every  motor  vehicle  registered  in  this  state  shall  be  in- 
spected by  a  certified  inspection  mechanic,  at  a  station 
designated  as  an  Official  Inspection  Station  by  the  Commis- 
sioner of  Motor  Vehicles;  and  if  found  to  be  unsafe  or  un- 
fit for  operation,  or  improperly  equipped,  it  must  be  put 
in  a  safe  condition  and  properly  equipped  before  an  official 
sticker  is  placed  on  the  windshields  or  an  official  inspection 
seal  is  attached  to  the  left  side  of  the  rear  number  jlate 
bracket. 

2.  Motor  Vehicles  registered  out-of-state: 

If  a  non-resident  temporarily  in  the  State  of  Vermont  pre- 
sents his  motor  vehicle  with  out-of-state  plates  on  it  for 
inspection,  you  may  inspect  the  same  and  attach  a  sticker 
or  seal  if  the  vehicle  meets  our  inspection  requirements. 
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Where  can  repairs  be  made; 

It  must  be  understood  that  any  motor  vehicle  owner  is 
free  to  select  his  own  Official  Inspection  Station,  AND 
IS  NOT  OBLIGED  TO  HAVE  NEEDED  WORK  DONE  AT  THE  STATION 
WHERE  THE  INSPECTION  WAS  MADE  UNLESS  HE  SO  DESIRES. 

Inspection  of  Vehicles  for  Sale--Owner  Certificate 

Effective  September  1,  1967?  owner  certificates,  each 
bearing  a  distinguishing  number,  shall  be  issv.ed  only  to 
registered  Vermont  motor  vehicle  dealers  requesting  same 
at  no  fee.     The  front  of  such  certificate  shall  be  orange 
in  color  with  black  lettering,  and  such  certificate  shall 
be  triangular  in  shape.     The  back  of  such  certificate  shall 
require  make  and  serial  number  of  the  vehicle  acquired, 
registered  dealer  number  and  the  date  such  vehicle  is 
acquired.     Owner  certificates  shall  be  attached  to  the 
inside  lower  right  corner  of  the  windshield  of  a  motor 
vehicle  owned  by  the  dealer >     The  back  of  all  owner  cer- 
tificates shall  be  correctly  filled  out  in  ink  or  ball- 
point pen  before  attaching  such  certificate  to  any  motor 
vehicle  owned  by  the  dealer. 

A  registered  Vermont  motor  vehicle  dealer  may  attach  an 
owner  certificate  issued  to  him,  to  any  uninspected  motor 
'vehicle  owned  by  him  on  the  date  of  vehicle  acquisition, 
provided  such  motor  vehicle  is  in  good  mechanical  condi- 
tion and  properly  equipped. 

Title  23  (VSA)  Section  h5h  is  attached  hereto  and  a 
permanent  part  of  this  bulletin 

An  uninspected  motor  vehicle  owned  by  a  registered  Vermont 
motor  vehicle  dealer,  while  being  operated  with  a  valid 
Vermont  motor  vehicle  dealer  number  plate  assigned  to  such 
dealer  and  provided  an  owner  certificate  issued  to  such 
dealer  is  thereon  displayed,  shall  not  require  an  official 
Vermont  inspection  sticker  to  be  attached  thereto  until  after 
five  (5)  consecutive  days  from  the  date  such  motor  vehicle  is 
acquired,  as  shown  on  the  attached  owner  certificate, 
PROVIDED  the  use  of  such  motor  vehicle  is  in  accordance  with 
Title  23  (VSA)  Section  ^5^,   (D  and  (2)  only. 

An  owner  certificate  shall  be  void  and  unauthorized  when 
such  motor  vehicle  is  operated  ii.  accordance  with  Title 
2^  (VSA)  Section  U) .   (4).   (6T~(A).  CB)> 
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TITLE  23  (VSA)  SECTION  h'^h 


"a  motor  vehicle  owned  by  a  dealer  may  be  operated, 
while  so  owned,  under  xhe  distinguishing  number 
assigned  to  him  as  provided  in  this  subchapter, 
for  the  following  purposes  and  uses: 


Authorized  use  of 
owner  certificate 


Authorized  use  of 
owner  certificate 


UNAUTHORIZED  use  of 
owner  certificate 


UNAUTHORIZED  use  of 
owner  certificate 


UNAUTHORIZED  us  -  of 
owner  certificate 


UNAUTHORIZED  use  of 
owner  certificate 


UNAUTHORIZED  use  of 
owner  certificate 


(1)  For  the  purpose  of  testing  or  adjusting 
--such  vehicle  in  the  immediate  vicinity  of 
his  place  of  business; 

-  (2)  For  some  purpose  directly  connected  with 
the  business  of  purchasing,  selling  or  ex- 
changing motor  vehicles  by  such  dealer; 

(3)  For  a  demonstration  when  the  prospective 
purchaser  is  operating  such  vehicle  and  is 
not  accompanied  by  the  dealer  or  his  employee, 
and  then  only  for  a  period  not  to  exceed  three 
days; 

ih)  For  the  temporary  accommodation  of  a  cus- 
tomer of  the  dealer  when  a  motor  vehicle 
properly  registered  under  the  law  of  this 
state  of  the  customer,  because  of  accident 
or  wear,  is  disabled  and  is  left  with  the 
dealer  for  repairs  and  then  only  for  a  period 
not  exceeding  seven  days; 

(5)  In  addition  a  pleasure  car,  while  so 
owned,  may  be  operated  under  the  distinguishing 
number  assigned  to  him; 


(A)  For  the  private  pleasure  or  business 
use  of  th<=5  dealer  and  members  of  his 
immediate  family,  residing  in  the  same 
household: 


(B)  For  the  use  of  such  vehicles  at 
funerals  or  in  public  parades  when  no 
charge  or  rental  is  made  for  such  use,  " 
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Fees  for  Inspection; 


The  maximum  fee  for  inspection  of  a  motor  venicle  shall  not 
exceed  one  dollar  ($1.00).     If  the  time  spent  on  inspec- 
tion, adjustments  and  repairs  made  on  the  vehicle  exceeds 
one  dollar,  based  on  your  hourly  charge,  then  the  one 
dollar  fee  shall  be  disregarded  and  the  charge  will  be 
on  your  hourly  basis.     The  hourly  rate  charged  shall  be 
prominently  posted  and  displayed  just  below  the  Official 
Inspection  Station  Certificate. 

6.      Reports,  Certificates^  and  Supplies; 

Official  Certificates 5  windshield  stickers,  inspection 
seals,  official  display  posters  and  report  forms  will  be 
furnished  by  the  Department  after  such  appointments  have 
been  made,  and  additional  supplies  will  be  forwarded  upon 
request  for  same. 

7-       Standard  Equipment  and  '/Properly  Equipped^'; 

As  applied  to  a  motor  vehicle  shall  include;     adequate  tires, 
headlamps,  tail  lamps,  lenses,  reflectors,  brakes,  muffler, 
rear  view  mirror,  windshield  wiper,  horn,  windshield,  number 
plate  brackets  and  if  manufactured  or  assembled  after 
January  1,  1955?  directional  signals  of  a  type  approved 
by  the  Commissioner  of  Motor  Vehicles. 

All  pleasure  cars,  beginning  with  the  manufacturer's  model 
year  of  196^,  must  be  equipped  with  seat  belts  or  harnesses 
in  the  left  and  right  front  seats.     Belts  and  attachments 
must  be  a  type  approved  by  the  Commissioner  of  Motor  Vehicles. 
All  pleasure  cars,  motor  trucks  and  motor  busses,  beginning 
with  the  manufacturer' s  model  year  of  196^,  must  be  equip- 
ped with  an  adequate  windshield  defroster  of  a  type  approved  - 
by  the  Commissioner  of  Motor  Vehicles.     The  Commissioner 
has  ruled  that  he  approves  any  standard  defroster  installed 
by  the  manufacturer  of  the  vehicle. 

8.      Report  of  Rejections 

Any  Official  Inspection  Station  may  report,  on  the  back  of 
a  Weekly  Report  Sheet,  any  motor  vehicle  which  has  been 
disapproved  for  inspection.     The  following  information  must 
be  listed; 

Registration  Number  

Date  Rejected  

Reason  for  rejection  
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REQUIREMENTS  FOR  APPOINTMENT:  SPECIFICATIONS 


1.  Inspection  stations  are  appointed  solely  for  the  benefit 
of  the  motoring  public.     Before  a  certificate  of  appoint- 
ment as  an  Official  Inspection  Station  will  be  issued,  an 
applicant  must  have  an  approved  place  of  business.  Recom- 
mendation for  approval  as  an  Official  Inspection  Station 
shall  be  made  by  a  Motor  Vehicle  Inspector. 

2.  All  appointments  are  provisional,     and  are  conditioned  on  a 
proper  conduct  of  the  work  and  compliance  with  Department 
regulations.     Upon  approval  your  certificate  of  authoriza- 
tion must  be  prominently  displayed  under  glass  or  plastic. 

3.  In  accepting . appointment ,  Official  Inspection  Stations 
obl-Lgate  themselves  to  the  following  requirements: 

A.  Make  thorough  inspections  and  affix  official  inspection 
stickers  or  seals  only  on  those  vehicles  that  meet  ALL 
requirements,   and  then  only  in  the  space  designated  by 
the  Commissioner  of  Motor  Vehicles. 

B.  Make  weekly  reports  to  the  Department  of  Motor  Vehicles 
on  each  Monday  during  April  and  May  and  again  during 
September  and  October.     Otherwise,  reports  must  be  made 
monthly  on  the  first  Monday  of  the  month.     If  no  vehicles 
are  inspected  during  the  month,  simply  state  so  on  a 
postal  card. 

C.  Return  the  stubs  of  each  Inspection  book  as  soon  as 
completed. 

D.  STICKERS  SHOULD  BE  KEPT  UNDER  LOCK  AND  KEY  AND  IN  A 
SAFE  PLACE.     THE  OPERATOR  OF  AN  INSPECTION  STATION 
SHALL  BE  RESPONSIBLE  FOR  THE  SAFEKEEPING  OF  THESE 
STICKERS.  All  losses  of  stickers  must -be  reported 
at  once  to  the  Department  of  Motor  Vehicles. 

h.      Each  Official  Inspection  Station  shall  have  a  minimum  of 
one  certified  inspection  mechanic. 

A.  A  certified  inspection  mechanic  is  defined  as  follows: 
A  person  18  years  of  age  or  older  holding  a  valid 
Vermont  operator's  license,  with  experience  in  making 
adjustments  and  repairs  to  motor  vehicles  and  a  thorough 
working  knowledge  of  the  rules  and  regulations  set  forth 
in  the  Official  Inspection  Manual. 

B.  A  mechanic  may  be  certified  only  after  examination  by 
the  Department  of  Motor  Vehicles.     If  an  operator's 
license  is  revoked  or  suspended  (for  any  reason  or 
period  of  time)  the  mechanic  will  cease  inspections 
during  the  suspension  period  and  shall  not  be  authorized 
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to  inspect  Motor  Vehicles  imtil  privileges  have  been 
fully  restored.     The  Departr.ent  of  Motor  Vehicles, 
Inspection  Division,  must  be  notified  of  any  suspensions 
involving  a  certified  mechanic,  and  such  mechanic  shall 
return  his  Inspection  Certificate  immediately. 

C.  Owners  and/or  Operators  of  Official  Inspection  Stations 
may  request  examination  of  new  employees  by  contacting 
the  Department  of  Motor  Vehicles,  Inspection  Division, 
Montpelier ,  Vermont . 

D.  Owners  and/or  Operators  of  Official  Inspection  Stations 
shall  notify  the  Department  of  Motor  Vehicles  upon 
hiring  or  releasing  any  certified  Inspection  mechanic, 
Information  required  shall  include  the  mechanic's  name 
and  address,  and  in  addition,  the  mechanic's  inspection 
certificate  number .     No  mechanic  shall  be  authorized  to 
inspect  motor  vehicles  at  any  Official  Inspection  Station, 
until  such  station  "has  notified  the  Department  of  Motor 
Vehicles  of  his  emplovment. 

E.  The  use  of  an  uncertified  mechanic  for  inspecting  or 
approving  vehicles  for  inspection  is  sufficient  cause 
for  immediate  suspension  of  the  appointment  of  that 
Inspection  Station. 

F.  Certified  Inspection  mechanics  are  subject  to  re-examina- 
tion at  any  time,  by  the  Department  of  Motor  Vehicles, 

to  determine  that  they  have  full  knowledge  of  current 
Official  Inspection  Rules  and  Regulations. 

G.  A  certified  inspection  mechanic's  certificate  may  be 
recalled  for  any  infraction  or  violation  of  the  rules 
and  regulations  governing  the  inspection  of  vehicles. 

A  company  or  business  may  be  approved  as  an  Official  Fleet 
Inspection  Station,  provided  they  have  ten  (10)  or  more 
motor  vehicles  registered  in  the  name  of  the  company  or 
business,  and  meet  all  requirements  for  approval  as  an 
Official  Inspection  Station. 

Space  Requirements: 

A.  Available  level  space  v/ithin  the  garage  for  inspection 
and  repairs  is  one  of  the  most  important  factors  in 
making  and  continuing  appointments.     All  inspections 
must  be  conducted  in  the  approved  area,  unless  specific 
regulations  state  otherwise. 

B.  "Inspection  Area^'  is  defined  as  the  designated  space 
approved  for  inspection  purposes.     Approval  cannot  be 
granted,  nor  permitted  to  continue,  unless  full  com- 
pliance of  the  following  requirements  are  maintained. 
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1.  A  station  using  an  approved  headla/np  testing 
machine  or  an  approved  mechanical  ainer  shall 
have  at  least  25* feet  of  adequate  floor  vithin 
the  garage.     An  adequate  floor  av.st  not  slope 
other  than  to  the  front  or  rear  as  the  vehicle 
vould  set  to  be  inspected.     The  rate  of  slope 
shall  be  uniform  and  no  greater  than  2  inches 
in  25  feet. 

2.  VJhere  a  standard  headlamp  testing  screen  is  to  be 

•    used  there  ffiust  be  at  least  hS  feet  of  floor  space 
within  the  garage.     The  first  25  feet  shall  be  an 
adequate  floor  and  not  slope  other  than  to  the 
front  or  rear  as  the  vehicle  vould  set  to  be  in- 
spected.    The  rate  of  slope  shall  be  uniform  and 
no  greater  than  2  inches  in  25  feet. 

3.  Floors  must  be  a  hard  surface  of  a  type  approved 
by  the  Department  of  Motor  Vehicles. 

h.     Lifts  are  permissible.     Exception:     Privc-ou  Lypos 
(hoist  v/hich  lifts  the  vehicle  by  the  \'.iieels)  are 
not  permitted  in  the  inspection  area. 

5.  A  center  drain  is  permitted  providing  the  sloped 
area  does  not  exceed  two  (2)  feet  square. 

6.  Door  tracks  cannot  be  included  in  the  space 
requirements. 

7.  An  inspection  area  or  bay,  equipped  with  an 
authorized  lift^  my  use  raraps  of  an  approvea 
type  within  the  same'  inspection  area  or  bay. 

Any  trailer,  semi-trailer"  or  trailer  coach  may_ be  in- 
spected outside  of  the  inspection  station's  building, 
and  need  not  be  inside  the  building  for  inspection 
purposes . 

All  motor  trucks  such  as  truck  cranes,  trucks  with  per- 
manently mounted  well  drilling  machines,  or  any  type  of 
motor  truck  which  is  not  able,  due  to  its  height,  to 
enter  an  inspection  station's  building,  may  be  inspected 
outside  of  the  inspection  station's  building  on  the 
station's  property,  PROVIDED  THE  STATION'S  PROPERTY  HAS 
AN  APPROVED  AND  PROPERLY  ilARKED  LEVEL  SURFACE  .-mSA  FOR 
SUCH  INSPECTION. 

All  inspection  stations  using  mechanical  type  head- 
light aimers  v/hich  attach    to  the  headlights,  or  floor 
mounted  tyne  hendl ight  aimers  such  as  Bear,  Bean,  etc., 
will  be  required  to  have  at  least  25  feet  of  lovel  sur- 
face area  outside  of  the  buj.lding-     Inspection  stations 
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using  a  headlight  aiming  screen  will  be  required 
to  have  k5  feet  of  surface  area  outside  of  the 
building,  20  feet  of  which  must  be  level. 

An  exterior  adequate  level  surface  may  be  either 
concrete  or  blacktop,  and  must  not  slope  other 
than  to  the  front  or  rear  as  a  vehicle  would  set 
to  be  inspected •     The  rate  of  slope  must  be  uniform 
and  no  greater  than  2  inches  in  25  feet. 

7.  Inspection  Stations  shall  be  ready  to  conduct  inspections 
during  normal  business  hours  at  any  time  during  the  year. 
This  means  that  the  floor  area  used  for  inspection  must  be 
clean  and  clear  of  obstructions;  guide  lines  painted;  and 
all  necessary  equipment  in  place  and  ready  for  use. 

8.  All  inspection  stations  with  ramps,  formerly  approved 
for  headlamp  aim  prior  to  January  1,  1967?  shall  be 
issued  a  provisional  official  inspection  station  certi- 
ficate.    Such  station  shall  have  an  approved  floor  (without 
ramps)  as  stated  in  the  revised  inspection  manual  by 
April  1,  1971,  or  the  provisional  official  inspection 
r>tation  certificate  shall  be  cancelled. 


GENERAL  PROVISIONS 

1.      Any  change  in  name,  ownership  or  in  location  of  any 

Official  Inspection  Station  cancels  the  appointment  of 
that  station,  and  the  Department  of  Motor  Vehicles, 
Inspection  Department  must  be  notified  immediately  in 
writing. 


2.      Inspection  stations  upon  going  out  of  business  shall 

immediately  return  to  the  Department  of  Motor  Vehicles, 
the  certificate  of  appointment  with  all  unused  inspection 
seals  and/or  stickers  and  completed  final  reports  on  all 
inspections . 


3.      Stations  should  anticipate  the  necessity  for  additional 
supplies  of  inspection  seals  or  stickers.     If  it  becomes 
necessary  to  request  additional  seals  or  stickers,  they 
must  be  obtained  through  the  Montpelier  office  by  phone 
or  mail. 


h.      Foreign  make  motor  vehicles  must  comply  with  all  inspec- 
tion requirements. 
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DETAILED  INSTRUCTIONS: 


1.      Serial  Number:  R( 
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C.  Beginning  wii 
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'^non  gasoline 
gasoline,  Im 
immediately  1 
Vermont  0^601 


DETAILED  INSTRUCTIONS: 


PROCEDURES,  REQUIREl^NTS,  ETC- 


1.      Serial  Number:     Registration  Certificate. 

A.  \*hien  any  part  of  a  serial  number,  including  letters 
used  in  the  prefix,  is  incorrect  or  transposed,  the 
Cv-rtificate  does  not  properly  identify  the  vehicle 
and  ^usv  be  corrected.     This  may  be  accomplished  by 
hrr'.yir.f    'he  owner  return  the  original  certificate, 

' o.'sr Jj.shlng  the  correct  serial  number  and  enclosing  a 
■.-!  of  fifty  (500)  cents  to  the  Department  of  Motor 
v>n:'/:les,  Montpelier,  Vermont  05602 •     An  official 
.:j::.^^pection  sticker  or  seal  shall  not  be  attached 
'.-'^cil  the  owner  has  obtained  such  corrected  regis- 
tration certificate.    An  official  inspection  station 
shall,  however  5  be  authorized  to  collect  a  fee  of 
fif^^y  (50{^)  cents  from  the  owner,  and  forward  with 
the  original  certificate  and  the  correct  serial  number 
to  the  Department  of  Motor  Vehicles,  Montpelier,  Vermont 
05*^02.    An  official  inspection  sticker  or  seal  may 
than  be  attached  to  the  vehicle,  provided  it  meets 
all  other  inspection  requirements. 

B.  Whenever  a  registration  certificate  ha:^  beien  lost,  the 
owner  shall  request  a  duplicate  certificate  from  the 
Department  of  Motor  Vehicles,  Montpelier,  Vermont 
05602,  enclosing  a  fee  of  fifty  (500)  cents  for  such 
duplicate  certificate.    An  official  inspection  sticker 
or  seal  shall  not  be  attached  until  the  owner  has  ob- 
tained a  duplicate  certificate.     An  official  inspection 
station  shall,  however,  be  authorized  to  attach  an 
official  inspection  sticker  or  Sr.al  to  the  vehicle, 
provided  it  meets  all  other  inspection  requirements, 
and  upon  compliance  with  the  following  procedure: 

1.      Verification  of  registration  by  telephone  with 

the  Department  of  Motor  Vehicles,  Montpelier,  Ver- 
mont, and  collection  from  the  owner  of  a  fee  of 
fifty  (500)  cents.     Request  for  a  duplicate  regis- 
tration together  with  the  fifty  (500;  cent  fee, 
shall  be  mailed  immediately  to  the  Department  of 
Motor  Vehicles,  Montpelier,  Vermont  05602  by  the 
Official  Inspection  Station. 

C.  Beginning  with  the  196^  registration  year,  all  regis- 
tration certificates  for  vehicles  powered  by  other 
than  gasoline  will  be  marked  "non  gasoline^^.     If  any 
vehicle  is  presented  with  a  certificate  not  marked 
"non  gasoline^^  and  you  find  it  powered  by  other  than 
gasoline,  inspection  must  be  denied  and  you  must  notify 
immediately  the  Department  of  Motor  Vehicles,  Montpelier, 
Vermont  05602. 


ERIC 


-9- 
4169 


Rear  View  Mirrors: 

All  motor  vehicles  other  than  trailers  shall  be  equipped 
vith  a  mirror  so  attached  that  the  operator  shall  at  all 
times  have  a  reflected  vie";  of  the  highway  to  the  rear  of 
such  vehicle.    All  mirrors  must  be  in  good  condition  and 
securely  mounted  so  as  to  maintain  adjustment  under  or- 
dinary conditions  of  travel. 

In  addition  to  th3  above  all  motor  trucks  shall  be  equip- 
ped with  a  mirror  not  less  than  (5)  five  inches  in  diameter 
or  a  mirror  with  at  least  16  square  inches  of  reflective 
area . 

Horns : 

Every  motor  vehicle  other  than  trailers,  semi- trailers  and 
trailer  coaches,  shall  have  a  horn  that  gives  adequate  warn- 
ing.    Horn,  buttons  must  be  located  so  as  to  be  readily 
accessible  to  the  driver,  and  function  without  the  nr^^ 
of  excessive  pressure. 

Audible  warning  devices  of  any  type  other  than  horns  are 
not  permitted  except  as  otherwise  specified  in  this  manual. 

Windshield  Wipers  &  Defrosters: 

A.  Every  motor  vehicle  except  motorcycles,  trailers, 
semi-trailers  and  trailer  coaches,  shall  have  at 
least  one  windshield  wiper  and  same  shall  be  on  the 
driver's  side.     If  vehicle  was  originally  equipped 
with  two  wipers,  both  must  be  in  good  operating  con- 
dition.   Wiper  and/or  wipers  shall  be  set  in  motion 
during  inspection,  and  shall  not  be  approved  unless 
they  are  in  good  condition  and  function  so  as  to  keep 
the  wiped  area  of  windshield  clear  under  ordinary 
rain  or  snow  conditions. 

B.  Every  196^  or  later  model  pleasure  car,  motor  truck  or 
motor  bus  must  be  equipped  with  an  adequate  windshield 
defroster  in  proper  operating  condition. 

Glass: 

A.       Clouded  windshields  are  dangerous.     No  windshield  shall 
be  passed  when  it  has: 

1.  A  clouded  area  that  obstructs  the  driver's  vision. 

2.  ■•  Any  cloudiness  along  the  left  edge  (viewed  from 

driver' s  seat. ) 

3.  Any  cracks,  checks,  stone  bruises  or  other  flaws 
within  the  wiper  area  which  might  materially  affect 
an  operator's  vision* 
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A  cloiicicd  ctrip  not  to  exceed  2"  in  vidth  is  permitted 
alone  the  top^  bottom  or  ri^ht  hand  cdco  of  the  wind- 
shield. 

On  a  divided  vdndshield,  no  clouding  is  permitted 
alone  the  divider  strip. 

Any  glass  in  doors  or  v;indov's  that  has  been  broken  so 
that  a  cutting  O'-  jagged  edge  is  exposed  shall  be  re- 
placed. 

All  glass  replacements  shall  be  SAFETY  GLASS  if  the 
vehicle  vas  manufactured  after  193^.    On  any  vehicle 
manufactured  before  1936,  glass  replacements  shall  be 
of  SAF3TY  GLASS,  if  the  original  glass  vas  of  that  type, 
Trailer  coaches  are  not  required  to  be  equipped  vith 
Safety  Glass. 

Replacement  safety  glass  must  meet  the  .^merionn  Stand- 
ards Safety  Code  for  Safety  Glazing  Materials,  and 
such  glass  must  be  so  marked. 

AS-1  For  all  Glazing,  including  v.dndshields 
AS-2  For  all  glazing,  except  v/indshields 

On  1952  and  older  model  vehicles,  glass  marked' 
with  initials  ASIS  may  be  used  in  any  xandshield 
or  window.    Glass  marked  AS  may  be  used  anyvrhere 
except  in  the  windshield.     Vehicles  after  19^2 
are  marked  v.dth  AS-1,  to  be  used  in  any  wind- 
shield or  window,  and  AS-2  anywhere  except  in 
the  \/indshield. 

Glass  in  the  rear  vrindov  and  the  doors  of  the  driving 
compartment  shall  be  clear  enough  so  that  the  driver 
has  \inobstructed  vision  of  the  highway  and  all  objects 
on  it. 

Material  which  is  used  in  the  rear  vdndow  of  soft  top 
convertibles  must  be  replaced  when  it  becomes  scratched 
clouded,  or  deteriorated  to  such  an  extent  that  vision 
is  impaired. 

Stickers,  Posters,  Placards,  Ornaments,  etc.  T23,  IO5O: 
Obstructing  windshield. 

"A  person  shall  not  paste,  stick  or  paint  advertising 
matter  or  other  things  on  or  over  any  transparent  part 
of  a  motor  vehicle,  except  in  a  space  not  over  four 
inches  high  and  twelve  inches  long  in  the  lov/er  right 
hand  corner  of  the  windshield,  or  in  such  space  as  the 
Commissioner  of  Motor  Vehicles  may  specify  for  location 
of  any  sticker  required  by  governmental  regulation, 
and  further  shall  not  hang  any  object  in  back  of  the 
vandshield  of  a  motor  vehicle."    The  Commissioner  rules 

17  Oct.  1969 
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that  all  periodic  Inspection  stlekers  shall  be  Dlaeed 
in  the  lower  right  hand  corner  of  the  windshields  In 
the  above  provided  SDace  of  not  over  four  inches  high 
and  twelve  inches  long. 

Any  vehicle  displaying  a  sticker  of  a  gcvernmental 
agency  such  as  the  Interstate  Cominerce  Commission* 
Public  Utilities  Commission,  Tiarnpilce  Aiithorit:' 
military  "base  may  display  su^^'i  s"ici<.^r  as  requir-  . 
All  other  stickers  or  signiJ    g  n  an.;--  transpu  - -^:t 

portion  of  a  motor  vehicle     .^t    /    .-.^  space  four 
inches        zM^lve  inches  in  ine  lover  righi:  hand  corner 
of  the  windshield  must  be  removed,  and  also  any  object 
hanging  in  back  of  the  windshield  must  be  removed  be- 
fore attaching  the  inspection  sticker. 

This  latter  provision  does  not  apply  to  a  plastic 
strip  sunshade  (not  more  than  three  inches  wide) 
placed  along  the  inside  top  edge  of  a  windshield, 

6.  Brake  Equipment  Required; 

Every  motor  vehicle,  except  a  trailer,  semi-trailer,  or 
trailer  coach,  when  operated  upon  a  highway  shall  be 
equipped  with  brakes  adequate  to  control  the  movement  of 
and  to  stop  and  hold  such  vehicle,  and  except  for  tractors, 
shall  include  two  separate  means  of  applying  the  brakes 
to  at  least  two  wheels. 

7.  Brake  Performance  Requirements: 

A.  Emergency  Brake  (Commonly  referred  to  as  parking  or 
hand  brake) 

Shall  be  adequate  to  hold  the  vehicle  on  any  grade 
upon  which  it  is  operated,  both  with  the  vehicle 
headed  up  the  hill  or  down  the  hill;  and  shall  stop 
the  vehicle  within  55  feet  from  a  speed  of  20  miles 
per  hour, 

B.  Pleasure  Cars:     Reserve  travel  of  the  service  brake 
(foot)  pedal.     In  all  cases  there  shall  be  a  reserve 
between  the  bottom  of  the  brake  pedal  and  the  floor 
board  of  the  vehicle,  when  the  foot  brake  is  applied, 
of  not  less  than  25%  (i)  of  the  maximum  possible  pedal 
travel.    Any  vehicle  or  combination  of  vehicles  (equip- 
ped with  four  wheel  brakes)  shall  stop  within  its 
length  from  a  speed  of  20  miles  per  hour.    Any  vehicle 
or  combination  of  vehicles  (equipped  with  two  wheel 
brakes)  shall  stop  within  1-^  times  its  length  from  a 
speed  of  20  miles  per  hour* 

C.  Trucks:     The  service  brakes  upon  any  motor  truck, 
truck-tractor  or  combination  of  vehicles  shall  be 
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adeauate  to  stop  such  vehicle  or  vehicles  when  travel- 
ling 20  miles  p^r  hour  within  a  distance  of  30  feet 
when  upon  dry  asphalt  or  concrete  pavement  surface 
free  from  loose  naterial  where  the  grade  does  not 
exceed  one  (1)  percent. 

Brake  Test,  ?:;:.  ^^dure: 

Emergenc^r^  brakes  and  service  brakes  shall  be  tested 
for  stopping  distance  on  the  highway,  and  not  wathin 
a  building.     An  Official  Inspection  Station  may  con- 
duct off  the  highway  emergency  brake  and  service  brake 
tests,  provided  such  station  has  a  concrete  or  asphalt 
paved  area  of  sufficient  length  and  required  grade  to 
comply  with  brake  testing  requirements, 

EXCEPTION:    Any  brake  testing  instrument,  mechanical 
or  otherwise,  may  be  used  for  the  testing  of  brakes, 
provided  such  instrioment  has  been  approved  for  the 
testing  of  brakes  by  the  Vermont  Department  of  Motor 
Vehicles^ 

Hydraulic  System 

A,  Visual  Inspection  Procedure 

1.  Check  master  cylinder  for  leakage.     Also,  check 
fluid  level  in  the  reservoir  chamber, 

2.  Inspect  wheel  cylinder  for  leaks  at  co: '\eo tions , 
bleed  screws;  and  dust  boots, 

3.  Inspect  hydraulic  hoses,  tubes  and  connections  for 
leaks,  cracks,  chafing  and  flattened  or  restricted 
sections. 

B,  Causes  for  re,iection; 

1,  Fluid  level  in  master  cylinder  reservoir  below 
half-full  point, 

2,  Leak  at  master  cylinder  or  wheel  cylinders. 

3,  Hydraulic  hoses,  tubing  or  connections  leaking, 
chafed,  restricted,  crimped,  cracked  or  broken. 

C*      Mechanical  Linkage      Visual  Inspection 

1,  Inspect  for  worn  pins  and  missing  or  defective 
cotter  pins. 

2,  Inspect  for  weak,  broken  or  missing  springs  and 
worn  cables. > 
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5.     Inspect  for  froz^^^n,  rusted  or  inoperative  connections, 
re xainers . 

Check  pedal  shaft  and  bearings  for  high  friction, 
wear,  and  misalignment. 

D.  Causes  for  re.jection: 

1.  Mechanical  parts  missing,  broken  or  badly  worn. 

2.  High  friction  in  pedal  and  linkage  or  in  brake 
components. 

3.  Brake  operating  levers  improperly  positioned  or 
misaligned* 

E.  BRAKE  SPECIFICATIONS  FOR  TRAILERS  OR  SEMI^TRAILERS , 
SEE  SECTION  22. 

F.  Brake  Fluid  Requirements 


The  Statutes  provide  that  after  January  1,  196^+  no 
person  may  distribute  or  provide  any  fluid  for  use 
in  the  hydraulic  brake  system  of  a  motor  vehicle  unless 
it  meets  the  Society  of  Automotive  Engineers  Standards 
of  70  Rl  or  better  and  any  container  must  bear  a  state- 
ment of  its  classification  such  as  SAE  70  Rl  or  SAE 
70  R3. 
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9.      Front  Lights: 

A.      Lighting  Requirements; 

A  motor  vehicle,  except  a  motorcycle,  shall  be  equipped 
with  at  least  2  lighted  headlamps  of  substantially  the 
same  intensity.    A  motorcycle  shall  be  equipped  with 
at  least  1  headlamp.     The  light  from  the  headlamps  of 
a  motor  vehicle  other  than  a  motorcycle  shall  render  any 
substantial  object  on  the  ground  clearly  visible  at 
least  150  feet  ahead  of  such  vehicle. 

The  light  from  the  headlamp  of  a  motorcycle  shall  render 
any  substantial  object  on  the  ground  clearly  visible  at 
least  100  feet  ahead  of  such  motorcycle. 

All  light  and/or  lamps  used  and/or  moimted  on  the  ex- 
terior of  a  motor  vehicle  must  be  approved  by  the 
Department  of  Motor  Vehicles  for  the  purpose  for  which 
it  is  intended  to  be  used. 

No  lights  other  than  standard  equipment  are  permitted 
on  the  interior  of  a  vehicle  which  are  visible  from 
the  exterior  unless  authorized  by  permit.     This  includes 
lights  in  stuffed  animals,  statues,  colored  lights,  etc. 
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B.  Lamp  Inspection  Reaulrerients : 

Lamp  inspection  includes  the  following  types  of  lamps: 
head,  tail,  stop,  license  plate,  clearance,  signal, 
marker,  fog,  parking  and  back-up.** 

Any  of  the  following  defects  shall  be  corrected  by 
either  repair  or  replacement. 

1.  Any  bulb  in  any  lamp  vhich  fails  to  function 
properly. 

2.  An  improperly  connected  circuit  which  does  not 
light  the  proper  filaments  for  the  different 
switch  positions* 

3.  A  cracked,  broken  or  missing  lens;  or  a  lens  that 
is  rotated,  upside  down,  wrong  side  out,  or  is 
otherwise  incorrectly  installed. 

h.     A  headlamp  or  fog  lamp  with  dirt  or  moisture  inside. 

5.  A  lamp  which  is  not  securely  fastened  to  the 
vehicle. 

6.  A  lamp  showing  a  beam  of  color  contrary  to  law 
or  regulations. 

7.  Any  defects  in  wiring  or  lighting  equipment  that 
would  be  likely  to  influence  adversely  the  effective- 
ness of  the  lighting  performance. 

8.  Any  auxiliary  equipment  placed  on,  in  or  in  front 
of  any  lamp  which  is  not  a  part  of  the  original 
approved  equipment. 

9.  Beam  indicator  lamps  which  do  not  indicate  the 
proper  beam  to  the  driver  and  which  do  not  function 
properly. 

10.  Unequal  intensity  of  the  illumination  from  lamps 
functioning  in  groups  of  two  or  more. 

11.  All  headlamps  shall  show  a  clear  white  light,  and 
no  colored  headlamp  lens  shall  be  permitted. 

C.  Beam  Indicators  or  Tell-tales; 

On  all  motor  vehicles  originally  designed  with  a  beam 
indicator  or  tell-tale  as  an  integral  part  of  the  lighting 
system,  and  also  on  all  cars  not  so  designed  but  having 
installation  of  headlights  other  than  the  original  design, 

**NOTE:     Fog  and  back-up  lights  may  also  be  corrected  by 
removal . 
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such  beam  indicators  or  tell-tales  shall  be  in  workin.^ 
order  before  apuroval  during  inspection* 


D.       Fog  and  Auxiliary  Lamps: 

Fog  lamDS  are  lamps  which  may  be  used  with  the  lower 
beam  headlamps  to  provide  road  illumination  under  condi- 
tions of  rain;,  snow^  dust^  or  fog. 

Aiming  -  Symetrical  beams  shall  be  aimed  straight  ahead 

with  the  top  of  the  beam  4  inches  below  the  lamp 
center  level  at  25  feet. 

Asymetrical  beams  shall  be  aimed  with  the  left 
edge  of  the  high  intensity  zone  straight  ahead 
and  the  top  of  the  beam  2  inches  below  the  level 
of  the  lamo  center  at  25  feet. 

Auxiliary  lamps  are  units  intended  to  supplement  the  lower 
beam  from  headlamps including  sealed  beam- 

Aiiuiu/T  ^  The  left  edge  of  the  stray  light  immediately  to 
^•he  left  of  the  high  intensity  zone  shall  be 
aimed  at  the  vertical  line  through  the  lamp  cen- 
ter at  25  feet.     The  top  of  the  high  intensity 
2:one  shall  be  aimed  at  the  level  of  the  lamp 
center  at  25  feet,  car  unloaded. 
These  units  should  be  turned  off  when  traveling 
wirxding  roads  and  in  congested  areas.  They 
should  be  wired  so  that  they  can  be  turned  on 
or  off  only  with  the  lower  beam  of  the  regular 
headlamps . 

Not  more  than  tvjo  fog  or  auxiliary  lamos  shall  be  permit- 
ted on  any  vehiclev 

^•^      Spot  Lamps: 

Spot  lights  are  permissible  on  motor  vehicles;  no  aiming 
or  adjusting  requiired  by  inspection  stations, 

Vermont  Statute  T.23  §1246  When  vehicles  are  approach- 

ing  each  other  from  opposite  directions^  snot  lights 
onaii  not  be  used  except  when  projecting  their  rays  dir- 
.   ecxiy^on  the  ground  and  at  a  distance  not  exceeding  thirty 
feet  in  front  of  the  vehicle. 

P.       Parking  Lights: 

If  vehicle  was  originally  equipped  with  parking  lights, 
same  must  be  in  good  operating  condition. 
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G.       COLORED  LIGHTS  AND  SIREN  E^IlI^^'^l^^W£IE'!:LJM£^ 

Commencin-5  July  1,.  1968j  no  motor  vehicle  shall  be  opera- 
ted upon  a  highway  of  this  state  equipped  with  a  siren  or 
colored  signal  lamp  visible  from  the  i'ront  of  the  motor 
vehicle  unless  a  permit  authorizing  such  equipment;,  issued 
by  the  COMvilSSIONER  OP  MOTOR  VEHICLES,  is  carried  in  the 
vehicle . 

(1)  SIRENS  AND/OR  BLUE  OR  BLUE  AND  WHITE  SIGNAL  LAMPS  FOR 
ALL  LAW  ENF0RCEI'4ENT  VEHICLES. 

(2)  SIRENS  AND/OR  RED  OR  RED  AND  WHITE  SIGNAL  LAMPS  FOR 
ALL  AMBULANCES,  FIRE  APPARATUS,   \n5HICLES  OWNED  BY 
VOLUNTEER  FIREMEN  AND  VOLUNTARY  RESCUE  SQUAD  MEMBERS, 
AND  MOTOR  VEHICLES  USED  SOLELY  IN  RESCUE  OPERATIONS. 

M/TBF.R  SIGNAL  LAMPS   (NO  SIRENS)  FOR  ALL  ROAD  MAINTEN- 
ANCE VElTTr.T.KS  .   SRRVJ.OE-  VEUTnT.F.S,  WRECI<:ERP  AND  SNOW 
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All  permi  ts  for  si  rens  and/ or  colored  signal   lamps  shal 1  be 
checked  with  the  REGISTRATION  CERTIFICATE  to  verify  that  the 
vehicle  make,  year,   type  and  serial  number  is  identical  with 
the  motor  vehicle  being  presented  for  inspection. 

For  the  expiration  date  of  all  permits,   see  sections  (1)  and 
(2)  as  printed  on  the  front  center  of  each  permit. 

All   siren  and/or  colored  signal   lamp  permits  shall  be  valid 
only  when  officially  stamped  and  dated  in  the  upper  right 
corner  of  such  permits. 

.^ermits  issued  by  the  commissioner  shall  be  carried  in  some 
easily  accessible  place  in  the  vehicle  authorized  to  use 
said  equipment,  and  shall  be  available  for  inspection  during 
the  inspection  of  vehicles  by  the  certified  inspection 
mechanics  of  any  official   inspection  station.     No  inspection 
sticker  may  be  issued  for  a  vehicle  equipped  with  a  siren  or 
colored  signal   lamp  or  both,  unless  a  current  or  valid  per- 
mit for  such  siren  or  colored  signal   lamp  or  both  is  produced 
for  inspection. 

NOTHING  IN  THE  ABOVE  SECTION  shall   restrict  the  lawful  use  of 
approved  clearance  and  marker  lights  on  commercial  vehicles, 
or  approved  amber  directional  signals  on  the  front  or  rear 
of  any  motor  vehicle,  or  flashing  red  signal   lamps  on  the 
front  and  rear  of  school  buses. 

10,     Headlamp  Aiming  and  Adjustment  Requirements: 

All  devices  used  to  test  the  aim  of  headlamps  shall  be  of 
a  type  approved  by  the  Commissioner  of  Motor  Vehicles. 
This  includes  mechan  ica 1  aimers ,  head  1  amp  test  i  ng  mach  i  nes 
otid  headlamp  testing  screens. 

A .  P_r ep a r at [ on_  for  Aiming. 

Beam  aim  shall  be  checked  with  no  passengers  in  the 
vehJcle.     Before  checking  beam  aim,   see  that  all  tires 
are  properly  inflated;  rock  the  vehicle  sideways, 

B.  Beams  should  be  inspected  for  focus  and  aim,  either  on 
a  standard  headlight  testing  screen  at  a  distance  of 
25  feet  ahead  of  the  headlamps,  or  a  headlamp  testing 
machine  or  mechanical  aimer  which  gives  essentially 
equivalent  results.     Multiple  beam  lamps  are  always 
checked  for  aim  when  they  are  on  the  high  or  country 
beam  except,   sealed  beam  headlamps  with  the  figure  2 
molded  into  the  top  of  the  lens,  as  described  on  the 
following  pages,  are  aimed  when  on  low  beam. 
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When  the  screen  is  used  the  lamps  are  aimed  straight 
ahead  and  with  the  center  of  high  intensity  area  two 
inches  below  the  bulb  centers  at  25  feet. 


D,      When  a  headlight  testing  machine  or  mechanical  aimer  is 
used,  extreme  caution  should  be  exercised  so  that  the 
instructions 5  furnished  by  the  manufacturer  for  the 
proper  use  thereof,  are  complied  with. 


E.      In  checking  dual  sealed  beam  headlamps  the  department 
recommends  that  these  lainps  be  checked  for  aim  by  the 
use  of  mechanical  aimers  as  the  lamps  were  designed 
and  built  with  three  aiming  pads  on  the  face  of  the 
lens  for  that  purpose.     The  aiming  must,  however,  be 
done  in  pairs,  namely,  by  mounting  the  aimers  on  the 
No.  1  units  and  checking  their  aim  and  then  proceeding 
to  check  the  No.  2  units  in  the  same  manner.     The  aimer 
settings  are  exactly  the  same  with  all  5  3 A  inch  units, 
a  two  inch  drop  at  25  feet. 


When  a  machine  or  headlamp  aiming  screen  is  used,  the 
following  diagram  with  instructions,  outlines  the  correct 
procedure  for  proper  aiming.     In  all  cases  where  the  machine 
or  screen  is  used  it  will  be  necessary  to  cover  the  No.  2. 
units  while  checking  the  aim  of  the  No.  1  units. 


Headlamp  testing  machines  provide  a  visual  screen  upon 
which  the  beam  pattern  is  shown.     When  the  correct  aim  is 
obtained  it  will  appear  on  the  screen  exactly  as  shown  in 
the  following  two  diagrams. 


All  lamps  with  a  figure  2  appearing  on  the  lens  face  must 
be  aimed  while  on  LOWER  BEAM  in  the  same  manner  as  the 
5  3 A  inch  type  2  sealed  beam  uvlts.     See  diagrams  and 
aim  instructions  on  following  page. 
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LAMP  AIM  INSPECTION  DUAL  SEALED  BEAM  ROAOLIGHTING 


VE31TICAL  CENTERLINE 
iK-mD  OF  LAMP   


HOHIZONTAL  CEm^3lLtNE 
OF  LAMP 


r 


Aim  Inspection  for  Lower  Beam  of  5  3/^"  Type 
Sealed  Beam  Unit  (Top  or  Outside  Unit) 

5  3A*^  Type  2  two  beam  units  shall  be  aimed  with  the 
top  of  the  high  intensity  zone  of  the  LOWER  BEAM 
at  the  level  of  the  lamp  centers  and  the  left  edge 
of  the  high  intensity  zone  straight  ahead  of  lamp 
centers . 


LAMP 


AIM  INSPECTION  DUAL  S 

mTICAl  CENTERLIN2 
AHEAD  OF  LAMP 

iIALED  BEAM  ROADLIGHTING 

HORIZONTAL  CEOTERLINB 
OF  LAMP 

— ^ 

I       2  IN.  DROP  AT  25« 

Aim  Inspection  for  5  3/^-+"  Type  1  Single 
Beam  Sealed  Beam  Unit  (Lower  or  Inside  Unit, 
High  Beam  Only) 

5  3A"  Type  1  single  beam  units  shall  be 
aimed  with  the  geometric  center  of  the  high 
intensity  zone  2"  below  the  level  of  the 
lamp  centers  and  straight  ahead  of  the  lamp 
centers. 


NOTE:  The  above  aiming  instructions  apply 
with  a  25  ft.  distance  between  the  vehicle 
headlights  and  the  aiming  chart. 
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p.     Accurate  adjustment  of  headlights  on  trucks  is 
difficult  unless  the  vehicle  is  loaded  to  the 
weight  limit  for  which  it  is  registered. 

When  inspecting  headlights  for  proper  adjustment 
on  trucks  that  are  not  so  loaded,  you  must  adjust 
and  aim  the  headlights  so  that  the  high  intensity 
beam  shall  be  at  least  five  (5)  inches  below  the 
bulb  center  at  25  feet. 

When  inspecting  headlights  for  proper  adjustment  on 
light  duty  pickup  trucks,  adjust  and  aim  the  head- 
lights so  that  the  high  intensity  beam  shall  be  at 
least  three  (3)  inches  below  the  bulb  center  at 
25  feet. 

Stop  Lights ; 

Any  stop  lights  functioning  singly  or  in  combination  with 
other  lights  must  be  in  good  condition  and  function  only 
when  the  service  brake  Is  applied. 

A •     Rear  lights: 

The  Vermont  Law  requires  one  tail  lamp  on  the  rear 
of  every  motor  vehicle.     This  is  In  addi-tion  to  any 
clearance  lamp  required  because  of  vehicle  width. 
If  the  vehicle  was  originally  equipped  with  dual 
rear  lights,  both  must  function  properly. 

All  rear  or  tail  lamps  must  have  a  red  lens.  The 
number  plate  lamp  or  lamps  must  be  positioned  above 
or  at  both  sides  of  the  rear  number  plate,  and  shall 
show    a  clear  white  light  in  such  a  manner  that  the 
numerals  or  letters  on  the  number  plate  can  be  plainly 
read  at  a  distance  of  50  feet. 

Alternate  mounting  of  rear  number  plate  and  number 
plate  light: 

On  trucks  it  is  often  difficult  to  mount  the 
rear  number  plate  where  it  is  visible  at  all 
times  and  where  It  will  not  be  subjected  to 
continual  breakage.     It  is  permissible  in  such 
cases  to  mount  the  rear  number  plate  and  number 
plate  light  on  the  cab  or  cab  protector  as  far 
to  the  left  and  as  high  up  as  is  practicable. 
Any  number  plate  so  mounted  shall  be  plainly 
visible  from  the  rear  at  all  times.    When  the 
number  plate  and  number  plate  light  are  so 
mounted  it  will  be  required  that  a  red  tail 
lamp  be  placed  at  the  rear  of  the  vehicle  and 
clearly  visible  at  all  times.     This  will  be  in 
addition  to  any  clearance  lamp  requ-ired  be.^tause 
of  vehi cle  width. 
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Any  pleasure  car,  pleasure  car  with  trailer  coach  attached, 
motor  truck,  truck-tractor  in  combination  with  a  trailer 
or  semi-trailer,  motor  bus  or  school  bus  registered  in 
Vermont  manufactured  or  assembled  after  January  1,  1955 
must  be  equipped  with  directional  signals  of  a  type  approved 
by  the  Commissioner  of  Motor  Vehicles,  on  front  and  rear 
of  such  vehicle  or  combination. 

Each  vehicle  shall  have  two  directional,  signal  lamps 
mounted  on  the  front  at  the  same  level  and  two  (directional 
signal  lamps  mounted  on  the  rear  of  the  vehicle  at  the 
same  level.     All  directional  signal  lamps  shall  be  spaced 
not  less  than  two  feet  apart;  except,  directional  signal 
lamps  cn  motor  operated  vehicles  of  the  bicycle  or  tri- 
cycle type  shall  be  not  less  than  one  foot  apart.  Trailers 
described  above  are  required  to  have  directional  signal 
lamps  mounted  as  specified  only  on  the  rear  thereof. 

Every  signal  system  will  be  so  arranged  on  each  vehicle 
or  combination  that  when  actuated  front  and  rear  signals 
will  be  given  only  on  the  side  toward  which  the  turn  is 
to  be  made. 

The  signal  system  shall  provide  a  visible  or  audible 
means  of  giving  a  clear  and  unmistakable  indication  to 
the  operator  that  the  signal  system  is  in  operation. 

Nearly  all  passenger  cars  are  equipped  with  amber  lenses 
or  amber  bulbs  in  the  Combination  Front  Parking  Lamps  and 
Turn  Signals,     The  only  lamps  approved  have  an  amber 
colored  lens  or  an  amber  bulb  coated  at  the  factory.  No 
other  colored  lamps  are  permitted  on  the  front  of  a  passen^ 
ger  car. .  All  painted  lenses,  plastic  coverings  Inside  or 
outside  of  the  lens,  etc.,  are  not  approved  for  use  in 
Vermont  and  no  vehicle  shall  be  passed  for  inspection 
unless  such  items  are  removed. 

MISCELLANEOUS  OR  EXTRA  LIGHTS«-^A11  lights  and/or  lighting 
devices  mounted  on  the  exterior  of  a  motor  vehicle  must 
be  approved  by  the  Department  of  Motor  Vehicles  for  the 
purpose  for  which  it  is  intended  to  be  used.     This  means 
that  Fog  Lights  are  approved  as  Fog  Lights  only.  Clearance 
Lights  as  Clearance  Lights  only  on  vehicles  eighty  (80) 
inches  or  over  in  width,  etc.    Any  light  mounted  or  used 
for  any  purpose  other  than  the  purpose  intended  is  illegal 
and  must  be  removed. 

Steering 

A.     Steering  should  be  inspected  to  determine  that  steering 
linkage  is  not  worn  or  jammed;  wear  and  adjustment  of 
the  steering  system  can  be  checked  by  measuring  lash. 
Lash  is  the  condition  where  the  steering  wheel  can  be 
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turned  through  some  part  of  a  revolution  without 
wheel  motion.     The  vehicle  with  more  than  2  inches  lash 
measured  at  the  rim  of  the  steering  wheel  should  be 
corrected;  on  cars  equipped  with  power  steering, 
power  should  be  on.     The  car  should  be  rejected  when 
it  is  impossible  to  turn  the  wheels  from  full  right 
to ^  full  le'ft  without  jamming,  or  when  play  at  any 
point  in  the  steering  arms  is  excessive. 

B,  Alignment 

While  specific  measurements  for  caster,  camber  and 
tow-in  are  not  required,  improper  alignment  causes 
tire  wear  and  if  far  enough  out  of  line  to  affect 
steering,  it  must  be  corrected. 


C,  Suspension 

Suspension  systems  generally  fall  into  three  cate- 
gories: 


Vehicles  with  leaf  springs  in  which  steering  linkage, 
wheel  lash,  bushings,  shocks,  springs  and  pins  may  be 
checked  by  jacking  the  vehicle  in  front  center. 


Vehicles  with  coil  springs,  bushings  and  pins  must  be 
jacked  from  the  coil  springs  at  which  time  an  in- 
spection is  to  be  made  of  steering  linkage,  wheel 
lash,  shocks  and  springs. 


Vehicles  with  ball  joints  of  which  there  are  two 
general  types:     Those  in  which  the  spring  is  mounted 
on  the  lower  control  arm  including  those  using  torsion 
bars  and  those  in  which  the  f  .iring  is  supported  by 
the  upper  control  arm. 
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steering  and  suspension  inspection  of  ball  joint 
vehicles  must  -include  two  procedures: 


1.     Inspect  the  complete  steering  and  suspension 

system.     Load  tlae  hall  joints  normally  by  using 
the  jacking  procedure  shown  in  Figures  1  and  2 
below.     Observe  steering  wheel  lash.  Determine 
the  condition  of  the  springs,  shocks,  steering 
linkage  and  stabilizer  links.    , Inspect  for  proper 
adjustment  of  wheel  bearings  as  looseness  will 
prevent  proper  evaluation  of  ball  joint  inspection. 


When  the  spring  is  supported  on  the 
lower  control  arm,  the  vehicle  must  be 
lacked  from  the  frame  or  cross  member. 


Figure  2 

When  the  front  spring  Is  supported  by 
the  upper  control  arm,  the  vehicio  must 
be  lacked  £t  the  lower  control  arm. 
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For  inspection  of  ball  joints  themselves,  they 
must  be  inspected  with  the  ball  .joints  imloaded 
as  shown  in  Diagrams  3  and  h  with  the  manufacturer 
recommended  tolerance  limits.     In  the  case  of 
radial  play,  all  vehicles  with  up  to  16''  wheels 
are  permitted  a  tolerance  of  .2^0  or  ^  inch. 
Wheels  with  diameter  of  16^'  to  l8"  are  permitted 
3/8  inch  tolerance.    Wheels  of  over  18"  diameter 
are  permitted  a  tolerance  of  ^  inch.     Any  vehicles 
not  meeting  the  above  standards  must  be  corrected. 
In  case  of  axial  play,  the  manufacturer' s  recommen 
dations  are  to  be  followed  as  shown  in  Diagrams 
3  and  k. 


Diagram  3  -  When  the  spring  is  supported  on  the 
lower  control  arm,  the  vehicle  must  be  jacked  at 
the  lower  control  arm. 


Diagram  h  -  When  the  spring  is  supported  by  the 
upper  control  arm,  the  vehicle  must  be  jacked 
from  the  frame  or  cross  member. 


StCnOS  III   -  STEERING  AtJlONMTNT  ANP  SU5PEN0XON 


TAm>n  I 

Vlg'H  y?RlNfi  OR  TORSION  PAR  ON  LOWER  ^ARH  ' 

tioitt  vohicl«  »t  low«r  arm  a»  thovn  to 
\iAio«d  ball  jointi.  I 

l»  '  tn«taXX  floor  itanda  under  Doth  HH  and 
tH  \a*i9V  control  arma,  outboard  «•  £ax 
«i  poaslbX*.    Car  muat  b#  atabl^. 

Vppor  arm  muat  bo  frea  from  rubbor 
bumper. 

3.  Vhcol  bearinga  muat  bt  properly  adjuat«d 
^»    CbocX  balX  Jointa  accovding  to  chart. 


CHRYSLER 
DESOTO 

ooooe 

PLYHOOTH 

VAltANT  (BARRACUOA) 
DART  (LANCEft) 


YEAR 


65-69 
57-61 
57-67 
68*69 
57-66 

67-  69 
57-67 

68-  69 
60-67 
68-69 
6o-6y 
68-69 


DIAGRAM  3 


■  Vortical  Hovcrnont 


Roplace  If  vertical 
movomant  exceeds  toXor- 
■neoa  lilted  boXov> 


.050«" 

.070«» 

.050" 

.050" 

.070" 

.050" 

Zero 

.050»« 

.070" 

.050" 

.070" 

.050" 

.070" 


Hqyitontfll  Movcnvtnt 


Replace  if  horizontal 
movomant  exceeda  tolor- 
ancta  Xiatad  balow« 


.250* 


EOsEL 


58-60 


.200" 


.250" 


roRO 


5ti-56 
57-6/61 
7/61  -69 


Zero 

.200" 

Zero 


ItMCOLH 


52-56 
57-69 


Zero 
.200" 


HCRCURY 


5t*-56 

57-6/61 

7/61^69 


Zero 

.200" 

Zero 


miiNO^RBlRD 


55-57 
50^60 
61-66 
67-69 


Zero 
.200" 
See  Table  11 
Zero 


BUICK 

BUJCK  SPECIAL 


57-60 
61*69 
6K63 
6ft«68 
69 


.150" 

.100" 
.080" 
.060" 
.070»* 


.250" 


•250 » 


.250  " 


.250" 


.250" 


CADI  LUC 
ELDORADO 


57-69 
67-69 


.062" 
.125" 


.250" 
.125" 


CHEVROLET 

CHEVROLET 

CHEVELLE 

CORVAIR 

CORVAIR 

CORVETTE 

CORVETTE 

CAMARO 

SUBURBAN  CARRYALL 


55-63 
6U.69 
.6<(-69 
60*63 
6l»-69 
55-63 
6<(-69 
67-69 
60-69 


Not 


.0?:/3" 
.060" 
.060"  ■ 
.Oi?3" 
.060" 

.060" 
.093" 


.250" 


olosmodile 

OLOsHOfilLC  ^85 
TORONADO 


57-69 
6;*63 
eU-69 
66.69 


.125" 
.090" 
.125" 
.125" 


.250" 
.250" 
.250"  * 
.250" 


PONTIAC 
POHTtAC 
HMPEST 
TEMPEST 
TErtPEST 


58-6^ 
65-69 
61-6) 
6% 


.060" 
.050" 
.093" 
•060" 
•050" 


•250" 
•250" 
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13A. 


Fenders 


Fenders  on  vehicles  shall  be  free  from  tears  or  jagged  eviges^ 
and  must  be  securely  fastened  to  the  vehicle *s  body. 

The  front  and  rear  i:endor,i  -^j-vjr  a  sufficient  portion  of 

the  wheel  extending  from  the  outer  edge  of  the  wheel  inward 
to  the  body  of  the  vehicle. 
(See  figure  below^  left) 

The  front  and  rear  fenders  must  cover  from  at  least  the 
centerline  (horizontally)  of  the  wheel  toward  the  rear  and 
at  least  within  45  degrees  of  the  horizontal  centerline  of 
the  wheel  toward  the  front. 
(See  figure  below^  right) 

The  front  and  rear  fenders  shall  not  be  extended  to  compen- 
sate for  tire  or  suspension  changes. 


The  vehicle  must  be  equipped  with  a  speedometer  and  odo- 
meter so  connected  to  the  vehicle  as  to  render  both  operable. 
The  dial  and  calibrations  on  such  speedometer  and  odometer 
shall  be  legible  and  unobstructed  from  the  view  of  the  opera^ 
tor  of  the  vehicle.     The  speedometer  must  be  calibrated  in 
miles  per  hours. 


Body  ot  Vohlolo 


Eorisontal  oontorllno 


13B. 


Speedometer  and  Odometer 
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13C.  Bumpers 


The  vehicle  shall  be  rejected  if  the  butnioers  are  missing  or 
have  abnormal  protrusions  extending  beyond  the  normal  vehi- 
cle extremities^  or  has  sharp  ed^es  or  any  other  condition 
which  would  render  the  bumuers  hazardous  to  any  person  that 
may  come  in  contact  with  them.     The  vehicle  shall  also  be 
rejected  if  the  bumpers  are  not  adequately  mounted  with  the 
capability  of  absorbing  a  reasonable  degree  of  imnact.  The 
bumpers  must  extend  to  the  extreme  sides  of  the  vehicle  and 
shall  be  the  original  equipment  or  the  equivalent  thereto. 
Such  bumpers  shall  not: 

Be  modified  or  extended  to  compensate  for  susnension 
alterations ; 

Be  hi^jher  from  the  ground,  on  w^hich  the  vehicle  stands ;> 
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1^+,    Dody  and  Sheet  Ketal 


In  general 9  body  exterior  elements  and  sheet  metal  are 
subject  to  rejection  if  a  condition  is  present  which  is 
hazardous  to  occupants,  pedestrians,  or  other  vehicles. 

Specifically,  the  follo^vang  constitutes  reasons  for  re- 
jection until  the  hazardous  conditions  have  been  corrected. 

A.      Bumpers,  fenders,  exterior  sheet  metal  and  moldings 
having  broken,  sharp  edges  or  abnormal  protrusions 
extending  beyond  normal  vehicle  extremities  that^ 
TOUld  be  hazardous  to  any  person  likely  to  come  in 
contact. 

3.      Front  or  rear  fenders  that  have  been  removed  on 

account  of  being  hazardous  or  unserviceable  must  be 
replaced.     If  replacement  of  a  front  or  rear  fender 
removes  a  required  lighting  device,  re-instal,l  ation 
or  replacement  of  such  device  must  br  provided. 

C.  Doors  with  inoperative  latches,  handles,  hinges, 
doors  wired  shut  or  otherwise  secured  in  the  closed 
position,  door  posts  broken  away  from  upper  or  lower 
Oody. 

D.  Hood  Latch  operation       manually  attempt  to  open 

fully  closed  hood  without  disengaging  catch.  Open 
hood  to  safety  catch  and  inspect  for  full  and  proper 
engagement.     Close  hood  with  minimnm  force  necessary 
to  give  apparent  full  closure  from  a  visual  inspec- 
tion, then  manually  check  again  to  determine  whether 
hood  can  be  opened  without  disengaging  catch. 

S.      Floor  pans  including  trunk  floor  rusted  through,  so 
as  to  present  a  hazard  to  occupants,  or  which  permit 
passage  of  exhaust  gases  into  car  body. 

F.  Gas  tank  and  filler        tank  improperly  secured  to 
body  or  chassis;  cap  missing  on  filler. 

G.  All  seats  must  be  attached  firmly  to  the  body  of  the 
vehicle. 

H.  All  motor  vehicles  equipped  with  bumpers  by  the 
manufacturer  as  standard  items  of  equipment,  shall 
not  be  inspected  .anless  bumpers  are  attached. 
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.1        Exhaust  System; 

An  exhaust  system  consists  of  the  manifold,  exhaust  pipo^ 
muffler,  and  (if  required  by  the  manufacturer's  standard 
specifications)  a  tail  pipe.     It  shall  be  a  closed  system 
and  shall  emit  all  exhaust  gases  at  the^same  point  as  the 
manufacturer's  standard  or  optional  equipment. 
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No  muffler  or  exhaust  pipe  shall  be  passed  that  has 
breaks,  open  seams  or  perforations.     All  joints  shall 
be  tight  and  the  entire  system  shall  be  firmly  attached 
to  the  vehicle. 

The  usp  of  flexible  pipe  in  any  exhaust  system  is  not 
permito  d  unless  such  tubing  was  factory  installed  as 
original  equipment.     Any  replacement  must  oe  equivalent 
to  the  manufacturer' s  original  equipment. 

The  use  of  muffler  repair  jackets  is  prohibited.  No 
patches  shall  be  approved  other  than  those  that  are 
WELDED  securely  and  completely  around  the  entire  peri- 
meter. 

Any  exhaust  system  performs  two  functions,  the         it  to 
provide  protection  for  the  occupants  against  carbon 
monoxide  gas,  and  the  second  to  prevent  excessive, 
unusual  or  obnoxious  noise,     A  so-called  hollywood 
muffler  is  not  permitted  in  the  State  of  Vermont.  A 
glass  packed  muffler,  that  makes  an  obnoxious  sound 
either  through  manufacturer  design  or  as  a  result  of 
tampering  is  also  not  permitted* 

16,     Tires  n  Wheels and  Rims 

No  tire  shall  be  passed  ai^d  certified  to  be  in  safe 
operating  ccn:lition  unless  it  meets  the  visual  and 
tread  depth  x-^equirements  set  forth  in  these  standards, 

A,  DEFINITIONS 

1,  Tread  depth  -  the  amount  of  tread  design  on  the 
tire.     Tread  depth  includes  both  original,  retread 
and  recap  tread  design;  and,  in  respect  to  special 
mileage  commercial  tires ,  recut ,  regrooved  and  siped 
tread  design. 

2,  Special  mileage  commeroial-  tire  -  a  tire  manu- 
factured with  an  extra  layer  of  rubber  between  the 
cord  body  and  original  tread  design,  which  extra 
layer  is  designed  for  the  purpose  of  recutting  or 
regrooving  and  which  tire  is  specifically  labelled 
as  a  special  mileage  commercial  tire, 

B,  VISUAL  REQUIREMENTS,     No  tire  shall  be  deemed  to  be 
in  safe  operating  condition  if  such  tire  has: 

1,  A  fabric  break,  or  a  cut  in  excess  of  one  inch 
in  any  direction  as  measured  on  the  outside  of 
the  tire  and  deep  enough  to  reach  the  body  cords, 
or  has  been  repaired  temporarily  by  the  use  of 
blowout  patches  or  boots;  or 

2.  Any  bump,  bulge  or  knot  related  to  separation 
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or  partial  failure  of  the  tire  structure;  or 

3.     any  portion  of  the  ply  or  cord  structure  exposed;  or 

a  portion  of  the  tread  design  completely  worn,  pro- 
vided such  worn  portion  is  of  sufficient  size  to 
affect  the  traction  and  stopping  ability  of  the  tire. 

C.  METHOD  OF  MEASURING  TREAD  DEPTH,     Tire  tread  depth  shall 
be  measured  by  a  tread  depth  gauge  which  shall  be  of  a 

,  type  calibrated  in  thirty-seconds  of  an  inch.  Readings 
shall  be  taken  in  a  major  tread  groove  of  the  tire  near- 
est the  center  at  two  points  of  the  circumference  not 
closer  than  fifteen  inches.     Readings  for  a  tire  which 
has  a  tread  design  running  across  the  tire  or  for  a  siped 
tire,  where  such  tread  design  is  permitted,  shall  te 
taken  at  or  near  the  center  of  the  tire  at  two  points 
of  the  circumference  not  closer  than  fifteen  inches. 

D.  TREAD  DEPTH  REQUIREMENTS.     No  tire  shall  be  deemed  to 
be  in  safe  operating  condition  if  such  tire  is  worn  to 
the  point  where  less  than  two  thirty-seconds  (2/32)  of 
an  inch  of  tread  design  remains  at  both  points  at  which 
gduge  readings  are  obtained. 

E.  No  wheel  or  rim  shall  be  passed  when  it  has: 

1.  Visibly  loose,  missing  or  defective  bolts,  nuts,  or  lugs. 

2.  Visibly  bent,  loose,  cracked  or  damaged  wheel  or 
defective  rim  or  wheel  flanges, 

17*     Registration  Plates: 

A.  One  plate  shall  be  attacned  at  the  front  and  one  at 
the  rear. 

B.  They  shall  ot.  securely  fastened  to  the  brackets  provided. 

C.  They  shall  be  clearly  legible  and  are  NOT  TO  BE  OB- 
SCURED BY  BU>iPERS,  TRAILER  HITCHES,  EMBLEMS,  ACCESSO- 
RIES OR  ANY  OTHER  THING. 

D.  The  rear  plate  shall  be  adequately  lighted  for  night  use. 

E.  DEALERS  AND  REPAIRERS,  motorcycles  and  trailers  having 
a  single  plate  shall  have  plate  attached  to  the  rear  of 
such  vehicle  and  shall  meet  the  requirements  of  B,  C, 
and  D  above. 

18.     Clearance  Lights: 

Clearance  lights  are  required  on  all  motor  vehicles  having 
a  width  at  any  part  of  oO  inches  or  over,  except  for  pleasure 
cars  not  over  82  inches  in  width.    Vermont  Law  calls  for  a 
green  clearance  light  on  left  front,  and  a  red  clearance 
light  on  left  rear. 


However,  amber  lights  are  required  on  the  front  of  a 
vehicle  by  the  I.C.C.     Therefore,  any  motor  vehicle 
that  is  equipped  to  comply  with  the  Safety  Regulations 
of  the  Interstate  Commerce  Commission  Motor  Carrier 
Act  shall  be  deemed  to  have  complied  with  the  Vermont 
requirements . 

A  clearance  light  with  a  green  or  amber  lens  shall  be 
mounted  facing  to  the  front  to  mark  the  extreme  left 
front  outer  edge  of  the  vehicle  and  a  clearance  light 
with  a  red  lens  shall  be  mounted  facing  to  the  rear  to 
mark  the  extreme  left  rear  outer  edge  of  the  vehicle. 

19-     Side  Marker  Lights,  Reflectors; 

Side  marker  lights  and/or  reflectors  installed  by  the 
manufacturer  on  1968  and  later  model  vehicles  must  be 
operative.     Broken  or  mis  sing  side  marker  lights  and/or 
reflectors  shall  be  replaced  before  inspection  is  approved. 

20.  Flares  and  Flags; 

All  trucks,  including  those  registered  as  agricultural 
vehicles,  busses,  and  school  busses  (except  of  the  pleasure 
car  type;  must  carry  three  flares;  these  may  be  oil  burn- 
ing, electric  or  reflector  type;  but  whatever  the  type, 
they  must  be  approved  by  the  Department  of  Motor  Vehicles. 
In  addition,  trucks,  busses  and  school  busses  (except  of 
the  pleasure  car  type)  must  also  carry  at  least  two  red 
flags  at  least  12  inches , square  and  mounted  on  standards. 

21.  Mud  Flaps; 

All  busses,  school  busses,  trucks,  including  those  regis- 
tered as  agricultural  vehicles,  trailers  arid  semi-trailers 
iv.hall  be  equipped  with  suitable  metal  protectors  or  sub- 
stantial flexible  flaps  behind  the  rearmost  wheels  to 
prevent,  as  far  as  practicable,  the  wheel  from  throwing 
dirt,  water  or  any  other  material  on  the  windshield  of 
vehicle::,  following  or  approaching. 

If  the  fender,  mud  guard  or  overhang  on  the  vehicle  is 
long  enough  so  that  the  distance  from  the  ground  to  the 
bottom  edge  of  such  device  or  overhang  is  not  over  one- 
third  (1/3)  the  distance  from  the  bottom  edge  of  such 
device  or  overhang  to  the  center  line  of  the  rearmost 
axle,  no  flaps  will  be  required. 

If  a  flap  is  required,  the  following  standards  will  be 
followed: 

The  splash  and  stone  throw  protection  device  shall 
extend  laterally  for  at  least  the  width  of  the  tires 
and  shall  be  composed  of  metal  or  flexible  materials 
substantial  enough  to  withstand  ripping  or  tearing 
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by  ordinary  means,  and  also  shall  be  long  enough  so 
that  the  clearance  from  the  ground  to  the  bottom 
edge  of  the  device  shall  be  not  more  than  one-third 
of  the  distance  from  the  bottom  edge  of  the  device 
to  the  center  line  of  the  rearmost  axle  of  the  vehicle. 
However,  the  bottom  edge  of  such  device  need  be  no 
closer  to  the  road  than  six  inches  when  loaded. 


The  following  are  several  examples  which  should 
help  to  determine  if  fla^^s  are  required. 


Pickup  Truck  -  Fender  or 
Wheelwell  Inside  of  Body 


Flaps  not  required,  as 
the  distance  from  rear  edge 
of  truck  body  to  the  ground 
is  not  over  one-third  (1/3) 
the  distance  from  center  of 
rearmost  axle  to  rear  edge 
of  body* 


Pickup  Truck  ^  Fender  or 
Wheelwell  Inside  of,. Body 


Flaps  required,  as  the 
dijstance  from  rear  edge  of 
truck  body  to  the  ground  is 
over  -ie- third  (1/3)  the 
distance  from  center  of 
rearmost  axle  to  rear  edge 
cf  body. 


Pickup  Truck  -  Fender 


Flaps  required,  as  the 
distance  from  rear  edge  of 
fender  to  the  ground  is 
over  one-third  (1/3)  the 
distance  from  center  of 
rearmost  axle  to  rear  edge 
of  fender • 


Pickup  Truck  -  Fender 
Mounted  Outside  of  Body 


Flaps  not  requir   \j  as 
the  distance  from  ^  ear  edge 
of  fender  to  ground  is  not 
over  one-third  (1/3)  the 
distance  from  center  of 
rearmost  axle  to  rear  edge 
of  fender^ 
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21A.       RSCQITSTRUCTSD  VGLKSi-JAS?IJ3  CR  SO  CALLED  DVllE  BUGGI5S 

The  above  t^n^e  vehicle  will  be  ins-rected  in  the  same  manner 
as  any  other  vehicle.  hov;ever,  -articr.lar  attention  v;ill  l-e 
given  to  the  following  items:' 

1.     DIRECTIONAL  SIGNALS  -  must  be  equi-^ed  v.:  'overly 
functioning  directional  signals  re^ardlesc        the  year 
of  the  chassis  or  engine.     Such  signals  must  be  ci  a 
tyoe  that  has  been  ap-^roved  by  the  Department  of  Motor 
Vehicles.  « 


2.     SEAT  BELTS  -  must  be  equioned  'jith  tvjo  set,3  of  seat 
belts  for  the  front  seats "of  the  vehicle.     The  jelts 
must  be  of  a  type  that  has  been  an-iroved  by  the  Depart- 
ment of  Motor  Vehicles. 

3-     BUMPERS  -  must  be  equipoed  wlvh  front  and  rear  bunmers 
equivalent  to  original  equiDment.     All  bumners  must  be 
securely  attached  to  the  vehicle  with  the  capabilities 
of  absorbing  a  reasonable  degree  of  impact ,  and  must 
extend  to  the  side  extremeties  of  the  vehicle.     A  t;vo 
Piece  bumper  is  acceptable  provided  it  meets  all  of 
t.hes-'^  requirements. 

^.     ENGINE  ENCLOSURE  -  must  be  equipped  with  an  enclosure 
Tjroyidmg  coverage  for  all  Pulleys,  belts  and  external 
moving  engine  parts.     The  cover  must  be  made  of  rigid 
material  and  comnletely  cover  all  moving  parts.     If  a 
xidt  cover  IS  used,  it  must  extend  at  least  1  inch  be- 
yond all  parts  being  covered.     If  the  cover  encases  the 
raoving  narts^  it  need  not  extend  the  required- 1  inch  be- 
yond all  edges.     Engines  with  pulleys     belts  and  other 
moving  parts  encased  need  only  enclose  the  air  intake 
with  rigid  mesh  material.     The  openings  in  the  mesh 
shall  not  exceed  i  inch. 

FENDERS  -  must  be  equipped  with  fenders  that  provide 
suixj.cient  coverage  of  the  wheel  and  tire.     (See  diagrams 
S?..?^'^^  r°^.^--   -^^1  additions  or  modifications  must  be  of 
the  veh-   r'""'^  """'^        se-.irely  attached  to  the  body  of 
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A.  Safety  Chains  -  Every  trailer,  semi- trailer ,  and 
trailer  coach  shall,  in  addition  to  an  adequate  hitch 
of  a  rigid  type,  have  a  safety  chain  or  cable  to 
prevent  breakaway  from  the  toving .vehicle.  Each 
chain  or  cable  shall  have  an  ultimate  strength  of 

at  least  equal  to  the  gross  weight  of  the  trailer 
and  load  being  towed. 

EXCEPTION;  This  provision  shall  not  ap^ly  to  truck- 
tractors  and  semi-trailers  equipped  with 
fifth  wheel  mechanisms. 

B.  Every  trailer  with  a  gross  weight  of  less  than  1500 
pounds  towed  by  a  pleasure  car  shall  be  equipped  as 
follows : 

1.  Rear  light  mounted  on  the  rear  of  the  trailer. 

2.  Number  plate  light  and  number  plate  bracket. 

3.  If  80  inches  or  over  in  width  a  clearance  light 
with  a  green  or  amber  lens  shall  be  mounted  facing 
to  the  front  to  mark  the  extreme  left  front  outer 
edge  of  the  trailer,  and  a  clearance  light  with  a 
red  lens  shall  be  mounted  facing  to  the  rear  to 
mark  the  extreme  left  rear  outer  edge  of  the 
trailer. 

Mud  flaps  o^  fenders  if  necessary.     See  section  21. 

C.  Every  trailer  with  a  gross  weight  of  1^00  pounds  or 
more  towed  by  a  pleasure  car  shall,  in  addition  to  the 
above,  be  equipped  with  adecii::rte  brakes  that  function 
properly  when  applied  by  the  uriver  of  the  towing 
vehicle  from  the  driver's  se.  t.     Mud  flaps  or  fenders 
if  necessary.     See  section  21. 

D.  Every  trailer  or  semi-trailer  with  a  gross  vreight  of 
3000  pounds  or  less  towed  by  a  motor  truck  or  truck- 
tractor  shall  be  equipped  as  follows: 

1.  Hear  light  mounted  on  the  rear  of  the  trailer « 

2.  Number  plate  light  and  number  plate  bracket. 

3.  If  80  inches  or  over  in  width  a  clearance  light 
with  a  green  or  amber  lens  shall  be  mounted  facing 
to  the  front  to  mark  the  extreme  left  front  outer 
edge  of  the  trailer,  and  a  clearance  light  with  a 
red  lens  shall  be  mounted  facing  to  the  rear  to 
mark  the  extreme  left  rear  outer  edge  of  the  trailer. 
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V.     If  manufactured  or  asser^bled  after  January        1^^5?  ^ 
directional  signal  la.'nps  (red  lens)  mounted  on  t::c 
rear  of  the  trailer  at  the  saire  level  and  shall 
be  space:'  not  less  than  2  feet  apart.    i:ud  fl?.ps 
cr  fenders  if  necessary.     See  section  21. 

S.     Every  trailer  or  sesii- trailer  vith  a  gross  -i.-eirht  of 
over  3OCC  pounds  tov^ed  by  a  motor  truck  or  truci:- 
tractor  shall 5  in  addition  to  I'umber  D  above,  be 
equipped  \.dth  adequate  bralr.es  on  each  axle  that 
function  properly  vjhen  applied  by  the  driver  of  the 
toi.dng  vehicle  from  the  driver's  seat,  and  such 
brahes  shall  be  so  designed  and  connected  that  in 
case  of  accidental  breakai^ay  of  the  tored  vehicle 
the  brakes  thereon  shall  be  applied  and  remain 
applied  for  not  less  than  ten  minutes. 

F.     Trcdiler  COACHES  shall  be  equipped  as  folloi:s; 

1.  Piear  light  mounted  cn  the  rear' of  t\\c  i.Tv-iiicr, 

2.  I-PJimber  pi  -^te  light  and  number  pl?^te  bracket* 

3.  If  So  incnes  or  over  in  width  a  clearance  ligl^t^ 
with  a  green  or  a/nber  lens  shall  be  /:ionntea  xacmg 
to  the  front  to  mark  the  extreme  left^ front  outer 
edge  of  the  trailer,  and  a  cleamn.^e  light  Xvita  a 
red  lens  shall  be  mounted  facing  to  the  rear  to  mark 
the  extreme  left  rear  outer  edge  of  the  trailer. 

h.     If  manufactured  or  assembled  after  January  1,  1955, 
directional  signal  lamps  (red  lens)  mounted  on 
the  rear  of  the  trailer  at  the  same  level  and  shall 
be  spaced  not  less  than  2  feet  apart. 

^.     There  ,^hall  be  carried  on  each  trailer  coach  at 
lonr>t  one  fire  extinguisher  of  a  type  approved  by 
the  Bhate  Fire  I'iarshal,  in  good  usable  condition 
and  easily  accessible.     The  extinguisher  shall  be ^ 
of  not  less  than  five  T)ounds  capacity,  if  it  is  of 
-  OO2  t^noe,  and  not  less  than  tvo  and  one  half 
pounds  capacity,  if  it  is  of  a  dry  chemical  type. 

6.  Every  trailer  coach  with  a  gross  weight  of  IpOO 
pounds  or  mord  shall  be  equipped  with  adequate 
brakes  that  function  properly  when  applied  by 

the  driver  of  the  tov/ing  vehicle  from  the  driver's 
seat. 

7.  All  parts  used  in  connecting  a  t7:*ailer  light 
s^rstem  or  a  trailer  brake  system  to  the  towing 
vehicle  must  be  in  good      .idition.     This  includes 
tubing,  hoses,  ga.^lrch.ci,  .^^n.plings,  wiring,  con- 
neotorn,  pln^ci^  etc. 
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In  addition  to  adequate  bra-.  ^  =ind  lights  required 
on  trailers  all  other  equipne;. :  must  be  in  good 
mechanical  condition. 


9. 


THE  ABOVE  LIGHT  AND  BRAKE  RSQUIREMSNTS  DO  NOT 
APPLY  TO  POLE  DIMEYS  OR  POLE  SEMI^TR^ilLERS 
USED  IN  THE  TRANSPORTING  OF  POLES,  TII^IBERS, 
PIPES  OR  STRUCTURAL  ME>IBERS,  ETO, 


23*      The  Vermont  Statutes  now  require  that  evf=>vy  pleasure  car 
designated  by  the  manufacturer  as  196^  o..  later  models 
shall,  as  standard  equipment,  be  equipped  with  safety 
seat  belts  or  harnesses  in  the  left  and  right  front  seats 
and  such  equipment  shall  be  of  a  type  approved  by  the 
Cominissioner  of  Motor  Vehicles.     A  list  of  approved  belts 
has  been  furnished  and  supplements  will  be  sent  as  addi- 
tional belts  are  approved. 

2k.       Specialized  Vehicles; 

Registration  may  be  required  on  a  variety  of  vehicles  such 
as  bucket  loaders,  road  making  appliances,  highway  build^ 
ing  equipment,  tractors  and  others.     The  act  of  registrar 
tion  requires  that  these  vehicles  be  inspected.     Due  to 
the  fact  that  these  vehicles  are  not  equipped  with  passen- 
ger carrying  facilities  and  often  not  for  nighttime  use, 
the  complete  requirements  need  not  be  met  unless  the 
vehicle  came  so  equipped.     However,  these  vehicles  must 
meet  these  minimum  requirements;  they  must  have  adequate 
tires,  brakes,  muffler,  number  plate  bracket  and  the  com^ 
plete  vehicle  be  in  good  mechanical  condition.     If  the 
vehicle  is  equipped  with  lights,  they  must  be  of  an 
approved  typ3  and  in  goo''  operating  condition. 


VIOLATION  OF  ANY  OF  THE  INSTRUCTIONS  ISSUED  BY  THIS  DEPARTMENT 
FOR  YOUR  GUIDANCE  WILL  BE  DEEMED  SUFFICIENT  CAUSE  FOR  REVOKING 
YOUR  AUTHORIZATION  AS  AN  OFFICIAL  INSPECTION  STATION  AND/OR 
IffiCHANIC^s  INSPECTION  CERTIFICATE. 
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September  13,  1S68 


CHANGE_IN  JNSPECT  I  ON  MECJIAN  i^CSj  ,R£Q  U  LREME  NT_5  FOR  CERT  j  F  I  CAT  I  ON 

Effective  invr,edi  ately,  delete  the  word  "Vermont"  from  h,  A. 
Line  3  on  page  5  of  the  Vernnont  Periodic  inspection  Manual. 

This  change  v/ill  enable  the  Department        issue  Mechanics' 
Certificate^  to  any  employee  of  an  Inspection  Station  v/ho  is  ,. 
nonresident  of  the  state  of  Vermont  provided  the  employee  holds 
a  valid  operator's  license  issued  by  the  state  of  his  residence. 

Inspection  Mechanics'  Applications  are  available  from  Dis- 
trict Motor  Vehicle  Inspectors  as  well  as  from  the  Department 
office . 


Donald  C.  Dol liver 
Chief  Inspector 


INSPECTION  BULLETIN  #6 
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R-        GROUT  Vc  ..£SC^-^ 

STATE  OF  VERMONT 
PHPART.Vx.NT  OF  MOTOK  VEHICLES 

05602 


May  1,  1969 

TO  ALL  YE^l^Qux  CFFICIAL  iriSPECTIOrT_STJiTK)WS 

Chrynilor  Corroi-auion  has  macle  available,  as  an  optional  lipli' 
ing  devices  on  1969  Doclge  Polara  and  Monaco  modGl.<?,  a  :.gk  type 
c^-:  light  or  lar.p  called  "SUPER-LITE".     This  light  or  lamp  is 
mo-unted  in  the  left  center  of  the  radiator  grille  and  is  con- 
trolled by  the  motor  vehicle  operator, 

HO  VEHI-IGMT  CERTIFIED  INSPECTION  NEC?LAMIC  ShALL  ATTACh 
AK  OFFz-CIAL  VERMCIIT  INSPECTICr;  STICKER  TO  AllY  MOTOR 

> 

VEHICLE  VJKICH  HAS  THE  "SUPER-LITE"  INSTALLED  THERSOH, 
UICLESS  SUCH  MECKAI-IIC  EA.  CORRECTLY  AIiIED  THE  "SUPEFl- 
I.TT-."  GIT  AN  AIMING  SCREEN  DEVELOPED  AND  DISTRIBUTED 
B!f  CtLP'.ySLKR  CORPOR,ATION  FOR  THIS  PUT.PGSS  ONLY. 

It  is  the  Of ficial  Inspection  Station's  rosponsibility  to  so 

rotify  all  ORrr-.T-fif-rl  Tn«5iicc).j  on.  Mechanics . 


Donald  C,  Dolliver 
Chief  Inspector 


INSPECTION  BULLETIN  //9 
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/ 

May  1,  1969 

TO  ALL  VERMONT  OFFICIAL  INSPECTION  STATIONS 

All  1969  Ford  xMustang  models  are  equipped  with  four  (4)  headlamps, 
with  the  #2  headlamp  units  moxinted  outhoard  in  the  fender  area. 

Listed  below  are-  mechanical  type  headlamp  aimers  which  must  use  ex- 
tension adaptors  (furnished  with  each  1969  Ford  Mustang)  to  adjust  the 
#2  headlamps  for  horizontal  aim. 

AC  T3  TYPE  H  SPLIT  IMAGE  HEADLAMP  AIMER 

ATLAS  HEADLAMP  AIMER,  MODEL  l4o  (SPLIT  IMAGE) 

GUIDE  T-3  SAFETY  AIMER,  TYPE  B 

LEV-L-LITE  SPLIT  IMAGE  HEADLAMP  AIMER,  MODEL  130 

NO  PORTABLE  FLOOR  K  jUNTED  HEADLAMP  TESTER  IS  AUTHORIZED  FOR  CHEClf- 
ING  AND/OR  AIMING  HEADLAMPS  ON  I969  FORD  MUSTANGS,  DUE  TO  THE  DIFFI- 
CULTY ENCOUNTERED  IN  MAINTAINING  PROPER  ALIGNMENT  OF  THE  TESTER  WITH 
RESPECT  TO  THE  VEHICLE  WHEN  MOVING  FROM  THE  #1  UNIT  TO  THE  #2  UNIT. 

All  track  mounted  headlamp  testers  and  headlamp  aiming  screens  (ex- 
cluding Chrysler  Corporation's  "  Super-Lite"  aiming  screen)  are  auth- 
orized for  use. 

It  is  the  Official  Inspection  Station's  responsibility  to  so  noti- 
fy all  Certified  Inspe-stion  Mechanics. 

Donald  C.  Dolliver, 
Chief  Inspector 

INSPECTION  BULLETIN  #10 


J.  t.  MALUOY 


STATE  OF  VERMONT 
DEPARTMENT  OF  MOTOR  VEHICL-ES 
MONTPEUER 
oseoa 


22  December  1969 
TO  ALL  VERMONT  OFFICIAL  iMSPECTIOH  STATt'ONS 
^         On  November  7,  1969,  the  United  States  Second  Circuit  Court  of 
Appeals  reversed  a  previous  decision  of  the  United  States  District 
Court  for  the  District  of  Vermont,  relative  to  restraining  the  sale 
of  manufacturers'  automobiles  equipped  with  certain  ai!xiUary  head- 
lamps. 

Therefore,   Inspection  Bulletins  #8  and  #9  are  hereby  void  and 
cancelled  and  this  bulletin  shall  be  effective  February  1,  1970. 

CHRYSLER  CORPORATION'S  "SUPER-LITE"  IS  NOT  APPROVED  FOR 
USE  IN  VERMONT.  AND  NO  OFFICIAL  VERMONT  INSPECTION  STATION 
SHALL  BE  AUTHORIZED  TO  ATTACH  AN  OFFICIAL  VERMONT  INSPECTION 
.  STICKER  TO  ANY  MOTOR  VEHICLE  WHICH  HAS  THE  "SUPER-LITE" 
INSTALLED  THEREON. 

The  complete  removal  of  the  "Super-Lite"  from  any  motor  vehicle 
Is  required  before  an  Official  Vermont  Inspection  Sticker  may  be 
attached  thereto. 

NOTIFY  ALL  CERTIFIED  INSPECTION  MECHANICS 

Donald  C.  Dol 1 iver 
INSPECTION  BULLETIN  #11  Chief  Inspector 

Deposited  with  Secretary  of  State,  December  22,  1969 
Effective  Date  -  February  1,  1970 

ErJc  4i^23 


STATE  OF  VERMONT 

DEPARTMENT  OF  MOTOR  VEHICLES 


MONTPELIER 


05602 


8  April  1970 


TO  ALL  VERMONT  OFFICI.^L  INoFECTION  STATIONo 


Your  attention  is  directed  to  the  last  sentence  on 
page  26B  of  the  Vermont  Periodic  Inspection  Manual^  which 
reads  as  follows:     The  speedometer  must  be  calibrated  in 
miles  per  hour. 

Effective  this  date^  the  above  underlined  sentence 
shall  be  deleted  and  is  therefore  no  longer  in  effect. 

NOTIFY  ALL  CERTIFIED  INSPECTION  IvIECHANICS  TO  MAKE 
TliJ.'i  CU/VNGE  IN  'illEIR  INSPECTION  M:TOALS, 


Donald  C.  Dolliver^ 
Chief  Inspector 


INSPECTION  BULIoETIN  #12 


Effective  Date  -  April  I3,  I970 


STATE  OF  VERMONT 
DEPARTMENT  OF  MOTOR  VLHICLES 
MONTPELIER 


oseoa 


April    15,  1970 
TO  ALL  VERMONT  OFFICIAL  INSPECTION  STATIONS 

The  1970  Adjourned  Session  of  the  General  Assembly  has 
enncted  into  Statute  an  increase  in  fee  for  a  duplicate  or 
corrected  registration  certificate,  such  fee  is  now  ^2.00. 

Therefore,  on  page  9  in  the  Vermont  Periodic  Inspection 
Manual,  wherever,  the  words  ^' fifty  (50g?)  cents^  appear,  the 
new  fee  of  '42.00  shall  apply. 

Also  enacted  into  Statute  is  an  increase  in  fee  for  a 
lost  or  duplicate  registration  plate,  such  fee  is  now  ;j^3.00 
per  plate. 

NOTIF/  ALL  CERTIFIED  INSPECTION  MECHANICS  TO  INSTALL  THIS 
BULLETIN  IN  THEIR  INvSPECTION  MANUALS, 


Donald  C.  Dolliver 
Chief  Inspector 


Effective  Date  -  April  I3,  I97O. 
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ABSTRACT  -   PROPOSED   IN   THIS  PUBLICATION 
DEVELOPED   BY  THE  TRAFFIC   ACCIDENT  DATA  (TAD) 
PROJECT,    IS  A  NEW    SYSTEM  OF  ACCIDENT 

REPORTING  THE   "BI-LEVEL"  CONCEPT.  THIS 
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Foreword 

The  Traffic  Accident  Data  Project  was  created  in  1965  as  a  suc- 
cessor to  the  Committee  on  Uniform  Traffic  Accident  Statistics 
of  the  National  Safety  Ccimcil's  Traffic  Conference.    Unlike  its 
predecessor,  the  TAD  Project  has  a  full-time  staff  whose  activi- 
ties are  guided  by  a  seven  member  steering  committee.  Included 
in  this  committee  are  representatives  of  the  American  Association 
of  Motor  Vehicle  Administrators,  International  Association  of 
Chiefs  of  Police,  and  the  Institute  of  Traffic  Engineers.  The 
principle  objective  of  the  TAD  Project  is  the  generation  of  new 
procedures  and  techniques  for  use  by  governmental  agencies  re- 
sponsible for  operation  of  traffic  accident  date  systems* 

This  report  presents  an  approach  to  broadening  the  scope  of 
traffic  accident  reporting  by  police  without  adding  appreciably 
to  the  total  task.    Essentially  the  concept  proposed  by  TAD  Project 
is  one  under  which  reporting  would  be  undertaken  in  two  stages, 
basic  and  supplementary.    The  term  "bi-level  reporting'^  %#as  adopted 
to  give  the  system  a  descriptive  identification. 


ERLC 
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Backjground 

Eophaaie  on  hl^way  safety  prograas  generated  hj  the  Highvaj  Safety  Act 
of  1966  has  created  demands  for  acre  and  better  traffic  accident  data. 

♦  ♦  No  other  part  of  the  state  traffic  program  (traffic  recordr)  ia 
as  basic  to  ultimate  success,  nor  as  demanding  of  coraplcite  cooperation 
at  eTery  jurisdictional  level*  *  *         Report  No.  1700,  House  of  Repre-- 
eentatives,  89th  Congress,  second  session,  July  15^  I966,  pages  10  and 
!!•    This  implies  additional  burdens  on  reporting  agencies  that  are  al- 
ready invadequately  staffed  and  equipped.    Following  is  the  position  of 
the  TAD  Project  Steering  Committee  on  basic  issues  involved  in  the  con- 
flict between  need  for  more  and  better  data  and  the  less  than  promising 
prospects  for  adequate  resources  in  terms  of  manpower  and  equipment  that 
would  be  available  to  traffic  accident  data  systems: 

A.    Utility  of  an  accident  record  system  can  be  judged  only  by 
its  capability  for  identifying  problems  and  suggesting  and 
evaluating  those  activities  which  reduce  traffic  accidents 
and  their  effects.    If  accident  records  are  not  useful, 
their  collection  cannot  be  justified. 

Collection  of  all  information  potentially  valuable  to  all 
users  about  all  accidents  is  an  unattainable  and  economically 
unsuportable  objective.    The  reporting  system  should  be 
capable  of  furnishing  only  certain  basic  information  on 
all  reportable  accidents,  and  yet  be  flexible  enou^  to 
produce  special  data  on  any  selected  aspect  of  accidents 
when  the  need  arises.    The  basic  structxxre  of  the  reporting 
system  should  contain  only  that  information  ^ich: 

^  €J  ^-^^  \ 


!•    Can  be  obtained  vith  acceptable  accuracy. 

2.    Cainnot  be  feasibly  obtained  at  a  later  tiaae^ 
by  another  means  or  from  other  records. 

3«  be  utilized  in  all  or  a  large  percentage 

of  cases,  or 

^.    Will,  when  aggregated,  give  a  statistically 
reliable  aeasurenent  of  the  total  population 
of  traffic  accidents. 

Minimum  information  that  should  be  collected  in  a  basic 
accident  report  on  all  accidents  abov«  a  rainianim  severity 
threshold  should  consist  of: 

1.    Identification  of  drivers. 

2»    Identification  of  vehicles. 

5.  Identification  of  persons  killed  or  injured  and 

a  scalar  rating  of  severity. 

Identification  of  property  damaged  and  a  scalar 
rating  of  severity. 

5»    Precise  identification  of  accident  site* 

6.  Identification  of  the  time  of  accident  occurrence 
and  transient  environmental  conditions* 

?•    Generalized  description  of  accident  events  and 
circumstances. 


8.  Identification  of  investigator  ar^d  official 
actions  taken  {including  citations  issued). 

9.  Identification  cf  witnesses. 

D.  A  legitimate  need  exists  for  accident  information  for  re- 
search purposes  that  cannot  be  set  by  the  basic  accident 
report.  The  accident  record  system  should,  therefore,  be 
designed  so  that  supplemental  information  can  be  obtained 
on  a  sampling  basis.  The  sampling  process  and  the  infor- 
mation obtained  should  be  designed  to  meet  a  specific  need 
and  should  be  discontinued  ^hen  the  need  is  satisfied. 
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Bi-Level  Reporting  Concept 

Consistent  with  the  foregoing  policiea,  the  Traffic  Accident  Data  Project 
has  adopted  the  bi-level  structure  for  police  reporting  on  traffic  acci- 
dents.   Ender  this  concept,  a  prescribed  minimum  amount  of  information 
would  be  collected  on  every  legally  reportable  accident  and  a  sampling 
procedure  would  be  used  to  report  on  certain  phases  of  the  event.  No 
one  accident  would  be  reported  completely  with  respect  to  all  subject 
matter  details,  but  over  a  period  of  time  some  information  would  be  col- 
lected on  many  aspects  of  the  traffic  accident  event. 

The  bi-level  stmicture  is  designed  to  furnish  sufficient  data  at  the  basic 
level       satisfy  the  routine  needs  of  users  of  individual  case  reports 
and  users  of  groups  of  case  reports.    In  addition,  information  collected 
at  the  basic  level  would  be  sufficient  to  generate  mass  statistics  to 
perform  the  following  functions: 


^  k  - 


1.  M«a8ur«  magnitude  of  the  traffic  accident  prcblec. 

2.  Define  aajor  problem  are&s* 

3-  Suggest  lines  of  p'-eventive  action. 

^.  Measure  effectiveneafi  of  preventive  efforts. 

5«  Define  areas  in  which  research  is  needed. 


Motor  ;>hlclf 
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At  the  «uppie»entArj  level,  the  sjetem  would  eerrlce  the  rcqiiir^mente  of 
th«  aany  diaciplinefi  involved  In  tfa«  traffic  accident  problem  by  ftimieh- 
ing  greater  detail  on  epecific  driver,  highway  and  vehicle  factore.  Sup- 
plementary report©  '-fould  be  brief  and  »ij»ple*    Hopefolly,  with  a  flmall 
aJBount  of  training,  invest igatorc  co\ild  report  accurately  and  completely 
on  a  aaalJL,  but  relevant,  part  of  a  contributing  or  attendant  circxjnctanc/? 
under  which  an  accident  cccurred. 

Taking  into  account  the  nunsberoua  variablea  aaeociated  with  people,  vehiclaa, 
highwaya  and  environment,  under  pre-impact  and  poat-iapact  conditions »  there 
is  a  potential  of  several  hrndred  subject  headinga  for  supplementary  report- 
ing.   However,  in  order  to  benefit  from  thia  enormous  potential,  it  will  be 
up  to  all  disciplines  involved  in  accident  prevention  to  make  their  needa 
for  data  known. 

The  philosophy  underlying  the  bi-level  reporting  concept  i«  that  it  can  be 
accomplished  without  adding  appreciably  to  the  investigator's  taak»  How- 
ever, in  order  to  realize  this  objective,  it  ta  necessao^  to  pare  from  the 
reporting  task  all  unnecessary  or  redundant  information  requirements*  For 
example,  a  police  officer  ehoxild  not  be  required  to  list  or  show  on  fcia  re- 
port all  physical  facilities  and  appurtenaucea  at  the  site  of  the  accident. 
If  he  is  able  to  describe  the  geographic  location  of  the  accident  precisely^ 
information  on  the  physical  facilities  can  be  added  or  related  to  the  acci- 
dent report  at  a  later  date  by  reference  to  engineering  records.  Modem 
computers  can  accomplieh  this  collation  in  a  fraction  of  the  time  that  would 
be  required  by  a  police  officer  to  list  or  diagram  physical  facilities  in 
the  accident  report. 
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Likewice^  th«r#  ia  no  need  for  an  oTficer  to  :^cza.'^  -.ry  ^.ifor-^ticn  ca 
the  drty«r  and  Teticl«  beyond  the  aiiniirufl  that  is  '"-<c*»-^-^rT  for  poeitlve 
identification •  Additional  supporting  data  ^.ould  be  availaclf?  froiB 
driver  licensing  »rd  motor  vehicle  rerastration  reccris*  Curiously, 
teapor&i'v  conditiors  such  as  k^I functioning  traffic  ccntrol  devir^s, 
vehicle  defects  ex,d  t*n:pcrarj  driver  irrpal nr^r. will  alvays  hav*  to 
be  reported  by  the  o::\cer, 

Sliaination  of  ret^c.r'^ins:  or  xteres  tnat  msy        re1:ri€vea  fros^  other  official 
Bor^cee  should  save  tiisA  that  my  be  profitable  'ane  ;  in  eupplf»mentary  r-?- 
porting;.    If  properly  designed  and  sche  ^ule  ^   r.i.>-l€vel  rf^pcrting  f^.ould 
not  require  more  cjan-hourB  than  corventioral  reporting  with  built-in  re- 
dun  dancies^ 

To  a  considerable  degree,  the  succeti?  of  the  bi-ievel  reporting  eysterc 
will  depend  on  coordination  and  cbmaiuiication.    Without  these  means, 
there  would  be  wasteful  duplication  of  effort  and  pressing  problems 
might  be  overlooked.    Fortunately,  many  states  are  currently  moving  to 
organize  state  hij^vay  safety  agencies  and  highway  safety  research  centers 
in  order  to  perform  effectively  under  the  terms  of  the  National  Highway 
Safety  Act  of  1966%    The  task  of  coordinating  and  communicating  on  the 
state  level  may  be  undertaken  by  the  highway  safety  agency  or  assigned 
to  the  research  cf^nter.    Either  agency  may  function  as  a  cle«Lrlng  house 
which  would  receive  requests  from  local  and  national  sources  for  special 
data  and  instigate  supplementary  reporting  to  acquire  data.    The  state 
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Accident  Report  —  Police    Zwai    Zinjury    Z?«or  damage  ~~ 


HO 


Location  of  accident 


Date  and  t-^me  o*^  accident 


■'re-'  r«3« 


Driver  data: 

Name  &  address 

Operator  license  no,,  type,  state  issuing 
Date  of  birth,  sex 


Severity  of  injury  in  code 
Safety  devices  available  &  usage 
Arrest  or  citation  information 


Vehicle  occupant  data: 
Seat  position 

Name  &  address,  if  injured 
Age,  sex 


Severity  of  injury  in  code 
Safety  devices  available  &  usage 


Vehicle  data: 

Type  of  vehicle 

Make,  model  &  body  style 

Model  year 


Registration  no.,  year,  state 
Damage  rating 
Operable  or  not? 


Owner's  name  &  address 
Disposition 


Driver  (pedestrian,  bicyclist  or  other)  data; 
Name  &  address 

Operator  license  no.,  type,  state  issuing 
Date  of  birth,  sex 


Severity  of  injury  in  code 
Safety  devices  available  &  usage 
Arrest  or  citation  information 


Vehicle  occupant  data: 
Seat  position 

Name  &  address,  if  injured 
Age,  sex 


Severity  of  injury  in  code 
Safety  devices  available  &  usage 


Vehicle  data: 

Type  of  vehicle 

Make,  model  &  body  style 

Model  year 


Registration  no. , 
Damage  rating 
Operable  or  not? 


year,  state 


Owner's  name  &  address 
Disposition 


Environment  data : 
Weather 

Road  surface  condition 


Light  condition 


Care  of  injured: 
First  aid  given 
Where  taken 


By  whom  taken 


Admlnistrritlve  data: 

Witnesses  name  &  addresses 
Investigator's  identity 


Actions  taken 
Etc. 
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Figure  1 


 DESCRIPTION  & 

Description: 

What  happrined? 

Defects  or  malfunctions  pertinent 
to  accident  (drivers,  vehicles  and 
highway  facilities  included). 


DIAGRAM  OF  ACCICHNT 


Diagram; 

Identification  of  vehicles  and  roadway 
and  orientation. 

Paths  of  vehicles  before  and  after 
collision,  point  of  impact. 

Evasive  action,  if  any  (skidmarks, 
etc.) 

Unusual  or  temporary  physical 
conditions. 

Obstructions  to  visibility. 


SUPPLEMENTARY  REPORT 


clearing  houae  would  be  reisponeible  for  publication  ox  reports 
ment  of  a  library  for  such  reports,  amd  maintenance  of  liai 
designated  national  clearing  house* 

A  prototype  form  developed  for  bi-level  reporting  would  accommodate  both 
basic  eind  supplementary  data  on  a  letter-size  sheet.    The  basic  portion 
of  the  form  covers  the  entire  front  of  the  sheet  and  approximately  one- 
half  of  the  reverse  side  of  the  sheet.    Figtxre  1  is  a  block  outline  of  the 
form  adopted  by  the  Traffic  Accident  Data  Project  Steering  Committee. 

The  block  outline  is  intended  to  be  used  as  a  guide  only.    User  agencies 
may  make  adjustments  to  satisfy  local  conditions  and  administrative  re- 
quirements.   The  only  restrictions  on  the  design  of  the  basic  part  of  the 
form  are  that  it  meets  the  minicnim  data  requirements  and  that  its  content 
be  comiMLtible  with  statiistical  requirements  of  the  National  Highway  Safety 
Bureau. 

A  blank  space  in  the  report  form  outline  for  describing  accident  events, 
suggests  reliance  on  narrative  rather  than  a  series  of  closed  questions 
which  are  common  in  many  forms  in  cxxrrent  use.    While  there  is  a  trend 
toward  narrative  form  for  describing  event©,  the  blank  space  in  the  mock- 
up  should  not  be  interpreted  as  intent  on  the  part  of  the  Traffic  Accident 
Data  Project  to  preclude  use  of  closed  questions.    This  applies  particularly 
to  "weather,"  "road  surface  condition"  and  "light  condition"  items  that 
can  be  easily  categorized.    However,  there  is  much  divergent  opinion  on 
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the  efficacy  of  reliable  description  of  accident  events  ttoough  use  of 
closed  queationa.    While  advocates  of  the  narrative  forra  concede  that  it 
is  much  easier  to  convert  answers  to  closed  questions  to  machine  language, 
they  insist  that  better  data  obtained  in  the  narrative  are  worth  additional 
effort. 

The  fonnat  of  the  suppleffientary  section  of  the  report  fora  may  vary  con- 
eiderably.    In  some  cases,  the  suppleEentajry  section  of  the  form  would  be 
printed  on  the  blank  half  of  the  reverse  side  of  the  form  by  office  machines. 
In  other  cases,  that  part  of  the  fomi  would  be  left  blank  and  entries  in 
it  sould  be  made  in  accordance  with  departmental  directives.    For  example, 
a  state  highway  department  concerned  about  performance  of  its  guardrails 
in  collisions  may  want  detailed  data  and  a  sketch  on  events  preceding  the 
collision,  approach  path  of  vehicle,  angle  of  incidence,  distortion  or 
rupture  of  guardrail  members,  path  of  vehicle  after  impact  and  terminal 
event*    In  this  case,  the  department  may  develop  a  report  form  format  or 
an  instiructional  directive  for  police  investigators. 

Oregon  Test 

During  the  summer  of  196?,  the  Oregon  Legislative  Assembly  passed  House 
Bill  17^1  that  requires  all  police,  state  and  local,  to  submit  written 
reports  of  every  motor  vehicle  accident  investigated  on  a  form  approved 
by  the  Dei>artment  of  Motor  Vehicles.    As  a  result  of  this  legislation, 
the  Department  requested  the  Traffic  Accident  Data  Project  to  assist  in 
development  of  a  statewide  traffic  accident  reporting  system. 
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STATE  OF  OREGON 

Accident  Report  —  Police    Cfatal    □injury    npROP.  damage 


NO. 


DATE  OF  ACCIDENT 


TIME  OF  ACCIDENT  Q  J^  „ 

□  p.m. 


mULO  AT  SCENE  Q^  M, 

□  p.m. 


SHEfTiS) 


OCCURRED  ON    (Route  H^tr  or  Hvm) 


AT  INTfRSECTION  OF  (Route  Number  or  Name) 


DO  WOT  WRlTt   IN  >ib  SPACE 


IF  NOT  AT  INTERSECTION        ["]    ^^^y  [  I  r  fpi'sect  i  nq  niqhw*y  or  St-ePt,   1  (jnOTa  "k  ,  or  nouse  no  )      MKL  f"; 

^  N    S    E  W 

□    MILES  □□□□of 


ACCIDENT 
INVOLVED 


lJ  pedestrian 

□  OTHER  MV 


Li  HR  TRAIN 
□  BICYCLE 


"  CODE  FOR  INJURY 

(Use  only  the  most  serious  one  In  each  space  for  injury) 
K  -  Dead  before  report  made. 


□  ANIMAL  _  □    hAN  r)Z 

□  OVERTURNED  IN  RO*D  □   0-- - 


A  -  Visible  signs  o'  injury,  as  bleeding  ^ound  or  o' 

torted  menber ;  or  hao  to  be  caroled  from  scff 
B  -  Other  visible  injury,  as  bruises,  abras1ofi\ 
 in.f^ ,  i  impi  ng^  etc  -   


'      visible  injury  but  comslairit  of  oi^"  non<«nf,ar> 
"•sclousness . 
indication  of  Injury. 


DRlVtR'S  FULL  NAMt  (Usi) 


(tirst) 


!ni ddle ) 


AOURE.Sb 


OPERATOR  lICLnSL  no. 


5TATL  □  StGuLA« 


TeTT 
PCS. 


FROKT 
CENTER 


FRONT 
RIGHT 


RFAR 

UZL. 


OCCUPANTS'  NAHEi. 


REAR 
CtNTER 


RLAR 
RIGHT 


OCCUPANTS'  AuORESSLb 


"••iCe  aty  C  r~if^r  SLAT  &Ei  i  „,  ,  , 
.t.ilU'ci .    ' «  ,  ^  *  in  use.  O  i  j 

 4iUU.. 


J  i  \  L 


VEHICLE  HAKE  &  MODEL 


LICENSE 

PLATE  NUMBER 

STATE 

YEAR 

OWNER'S 

NAME  AND  ADDRESS 

VEHICLE  REHOVEO  BY/TO 


DAMAGE  StiSTAlNEO 


IS  VEHICLE  ORIVABLL?  LI S  [ J  NO 


UfilVCR'S  {PEDESTRIAN'S,  BICYCLIST'S  OR  OTHER)  FULL  NAML 


OPERATOR  LICENSE  HO.                                            STATE           □  REGULAR                      SPECIFY  lYPL 

□  OTHER 

DMt  or  alKTr* 

^Idce  an  0  under  SEAT  pe.lt 
i  f  not  ms  tal  Ipd  ,  > ,  if  m- 
stalled ,  XX,  if  in  use.  O 

ill] 

AGE 

f.EX 

SEAT 
POS. 

OCCUPANTS'  NAMES 

OCCUPANTS'  ADDRESSES 

SEAT 
BELT 

AGE 

SEX 

INJ. 

FRONT 
CENTER 

-H  — « 

REAR 

LEFT 

REAR 

REAR 
RIGHT 

VEHICLE  MAKE  &  MODEL 


LICENSE  PUTE  NUMBER 


OWNER'S  NAME  AND  ADDRESS 


VEHICLE  REMOVED  BY/TO 


DAMAGE  SUSTAINED 


*«««HT  W  fR^J^^ 

IS  VEHICLE  0RIVA8LE?  QyES  QNO 


WEATHER  (Check  one) 


□  CLEAR 

□  RAINING 

□  SNOWING 

□  FOG 

□  OTHER... 


ROAD  COnD.  (Check  one) 


□  DRY 

□  wet 

□  SNOWY 

□  ICY 

□  OTHER. 


LIGHT  CONO.     (Cneck  one) 


□  DAYLIGHT 

□  DAWN  OR  3USK 

□  DARKNESS.  LIGHTED 

□  DARKNESS.  UNLIGHTED 

□  OTHER  


SKIDMARKS  TO 
IMPACT  (ft) 

distance:  traveled 

AFTER  IMPACT  (ft) 

STATED  SPEED 

BEFORE  IMPACT  (MPH)_ 

DESIGNATED  SPEED 
FOR  AREA  (MPH) 


UNIT  I     UNIT  : 


FIRST  AID  GIVEN  BY 


INJURED  TAKEN 
TO   


BY 


WITNESSES 


NAME: 
NAME  : 


ADDRESS: 
ADDRESS: 


ACTIONS  TAKEN  (Arrests,  etc.) 


REPORTING  OFFICER 
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Figure  2 


DESCRIPTION  &  DIAGRAM  OF  ACCIDENT 


^         Dfovxb^  lAdt  happ0n»4;  ■noWi'v  aaticm*  of  vmhialsa  ard  p»<k»tria%$ ,  if  onv,  prior  arm*  a  •kste^  cf  tKf  roadM^  arrmfmtmt,  ^tS  "Mor^'^"  at  NORTH 

to  k^y  OtWfit;  dKNitfi^tiiy  ao^icnt  oy  cbr<ii«r»;  0vmiv  mm0\w4r0,  i^eluding  aicicitzrkj;  tk«  top.    /»vJl»*d«  all  »zru<rtuni*  tnvolMwf  in  aaaui»**t  at  liV/rv 


^•oHpticm  of  impMti  iMMual  airo^^tanmt ;  t^xfrca^  hig>%tay  oo^uHtieMM;  hig^ta^  as  of^  obatr^txo^  to  \.n»ib\lit^.    Shay  unumttal  or  tmporaiy 

4»fsotSt  if  9ty;  traffio  oomtrot  dmftoU,  if  ony;  \mhioU  dtfgatt,  if  tmy;  <»*rf  driver  and  oo*«^tvon«  (HcU  >  pcvmttnt ,  barriooiy*  in  oemstrufftiom  armm, 

p*49»trian  ocndition,  if  othsr  Oion  nptmml.    Vt*  "iMit  2"  and  "IMit  2"^  tta.  to  idsnHfy  %te.>.    aU  rfu»»«n«vc^  art  to  h*  ««ti*wt#(f,  «a(wpt  om  dxrtatsd 

mhi«U*.    Also  dttaribs  damaft  to  property,  oOtmr  tkoft  i^mhialmt.  in  t^vartmtntal  or^itf. 


SUPPLEMENTARY  REPORT 


ERIC 


After  conoultation  with  the  TAD  Pro-  ^^ct  and  an  advisory  committee,  con- 
sisting of  police  and  highway  offici^^^jls,  the  Department  agreed  to  under- 
take a  teat  of  a  new  repor-lng  cyotem  which  included  the  TADP  Vehicle 
Damage  Scale  for  Traffic  Accident  Inveetigatoro  (Technical  Bulletin  No.  1). 
Accident  report  forms  and  instruction  manuals  wero  prepared  by  the  TADP 
staff  wad  three  police  agencies  were  enrolled  to  participate  in  the  test: 
Oregon  State  Police,  District  1;  city  of  Eugene  Police;  and  the  Jackson 
County  Sheriff's  Police.    Purpose  of  the  test^  which  commenced  on  October 
1,  was  to  lay  the  groundwork  for  statewide  use  of  the  new  system  in  1968* 

State  Police  District  1  covers  an  area  jjmnediately  south  of  the  city  of 
Portland.    Officers  attached  to  this  district  are  responsible  for  patrol- 
ling state  highways  and  freeways  which  have  urban  as  well  as  rural  charac- 
teristics.   The  city  of  Eugene,  located  approximately  110  miles  south  of 
Portland,  is  the  seat  of  the  University  of  Oregon.    Jackson  County  is  in 
the  southwest  comer  of  the  state  abuttxug  the  California  state  line. 
Sheriff's  Police  have  jurisdiction  over  all  rural  highways  not  patrolled 
by  the  state  police. 

Figure  2  is  a  reproduction  of  the  form  designed  for  statewide  use  in  Oregon. 
While  the  form  appears  to  require  listing  names  and  addresses  cf  occupants 
of  vehicles  involved,  whether  injured  or  not,  instructions  for  preparing  the 
report  require  only  seat  belt,  age,  and  sex  data  for  uninjured  occupants. 
Collection  of  this  information  is  desirable  to  obtain  measurement  of  the 
occupant  population  at  risk.    Illustrations  of  automobiles  are  for  the  pur- 
pose of  indicating  damage  in  terms  of  the  TADP  Vehicle  Damage  Scale.  The 
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upper  half  of  the  reverse  side  of  the  form  was  left  undivided  50  that  a 
reporting  officer  may  orient  his  diagran  to  suit  geometry  at  the  accident 
site  and  write  a  verbal  description  of  the  events  in  the  space  that  remainp. 

Three  subjecta  ware  selected  for  empplementary  reporting,  one  for  each  of 
the  laot  three  months  of  196?.    The  subjects  were: 

1.  Collisions  with  roadside  obstacleB. 

2.  Emergency  treatment  and  transfer  of  injured* 
5»    Windshield  impact  injuries. 

Purpose  of  this  selection  of  subjects  was  to  demonstrate  versatility  of 
the  system  and  adaptability  of  police  officers  to  reporting  on  a  variety 
of  subjects  with  a  relatively  small  amount  of  training*    However,  one  of 
the  subjects,  emergency  treatment  and  transfer  of  injured,  did  produce 
statistics  that  indicated  need  for  repetition  on  a  longer-term  basis  and, 
perhaps,  statewide  coverage. 

One  innovation  that  was  tried  in  the  Oregon  test  was  the  use  of  different 
colors  of  form  to  indicate  the  differences  in  supplementary  report  subject 
content.    In  October,  a  yellow  form  bearing  a  questionnaire  on  collisions 
with  roadside  obstacles  was  used  by  the  three  police  agencies..  Instructions 
that  accompanied  this  form  were  also  printed  on  yellow  paper.    Colors  used 
in  November  and  December  were  pink  and  green,  respectively.    The  main  pur- 
pose of  the  different  colors  was  to  simplify  directives  to  police  personnel. 
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All  of  the  foras  uaed  in  the  Oregon  teat  were  identical  except  for  color 
and  the  low^jr  half  of  the  reverse  side.    Figures  3,  k  and  5  are  rsproduc- 
tions  of  the  backs  of  the  three  forms  used. 

In  actual  practice  an  agency  operating  under  the  bi-level  concept  would 
print  large  quantities  of  the  basic  part  of  the  farm,  leaving  the  lower 
half  of  the  reverse  side  blank.    Then  as  demand  developed  for  special 
information,  standard  office  machinery  could  be  used  to  imprint  a  supple- 
mentary questionniare-    An  alternative  to  this  procedure  would  be  to  do 
no  imprdLnting  on  the  lower  half  of  the  reverse  side  of  the  form  and  to 
have  special  questions  answered  in  accordance  with  a  directive  to  report- 
ing personnel.    For  example,  a  directive  issued  to  police  officers  may 
require  answers  to  questions  listed  on  all  accidents  involving  motorcycles. 

Vehicle  Damage  Scale 

In  current  reporting  systems  it  is  customary  to  require  a  short  descrip- 
tion of  damage  sustained  by  vehicles  or  an  estimate    of  repair  costs. 
Neither  of  these  bits  of  information  is  satisfactory  for  purposes  of 
determining  how  great  the  risk  of  injuiTr  might  be.    Without  adequate 
measurement  of  damage  sustained,  it  is  extremely  difficult  to  determine 
how  vehicle  design  integrity  relates  to  injury  production.    There  may  be 
vehicles  that  produce  only  moderate  injuries  in  severe  impacts  and,  con- 
versely, there  may  be  vehicles  which  produce  severe  injuries  in  moderate 
or  slight  impacts.    These  would  be  rated  as  successes  and  failures,  re- 
spectively. 
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DESCRIPTION  &  DIAGRAM  OF  ACCIDENT 


(ffou,  1/  any;  traffic  cKmtfol  d./#ot«,  if  any;  u«StoU  <i./.ct#,  i/  any  ■  <wid  ^omi-  a^A 


to  property,  othmr  thcy%  vahieUs 


•  to.  J.  All  dx^'^io^jt  art  tr  'a  0»t\m<rtsd,  Bxatft  a»  ^mmmd 
in  dtpartmttnuii  ordar* . 


NORTH 


i 


SUPPLEMENTARY  REPORT 


ColUsiona  with  Roadaide  Objects 


a.  Did  any  TehicU  strike  im  object  off  th«  road?  □!•«;  [^^o, 

b.  How  did  Tehlcle  atrUce  object?  □  Head-on;  nsideavip«;  □  Uteral  akld; 

□  spln;  □RoUoTer;  Qother 

c.  What  was  prob«tble  causa  for  ▼ehlcle  to  run  off  road? 

1-  □Collision  with  other  Tahicle       •  ?.  Q  Drlrer  ability  lapaired 


2.  n Avoiding  othar  Tahicle 

3.  Q  Avoiding  padestrlan 
[D  Avoiding  anlaal 

•5.  [D  Avoiding  other 

Drlrer  asleep  or  di>owsy 


d.  ExplaiJi  each  asteriske^f  («) 
itCH  checked.  (Use  Iten  no.) 


*  8-  CI]l^iv«r  cor.fuead 

•  9.  □  Drlrer  distracted 
10.  Q  Roadway  slippery 

•11.  Q  Roadt^ay  defective 
•12.  □  Vehicle  defective 


Cloae-up  Sketch  of  Fixed  Object 


a.  Describe  daaage  to  object 
struck  by  vehicle 


If  any  part  of  object  penetrated 
vehicle  passenger  apace,  explain 


Figurt 
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DESCRIPTION  &  DIAGRAM  OF  ACCIDENT 


»MW  a  •kMtt>\  or  t>i»  ivddbq^  am*v«^t.  i^th  "Borth"  at  WHRTH 
tX«  lop.    Includs  all  •tru/Ttwra*  imtolvd  i.n  (v<nJ»fit  •#  yll  I  H 


^-VjU  i»,  f  K,,  J,  atmstr^ion  ai^a. 

•  to.  K    411  {/"^--^M.^nj  j^,  to  'xjUti,  smatpt  at  dit^trv.yd 

in  (UtvartimHUi i  oriUr*. 


SUPPLEMENTARY  REPORT 
EMERGENCY  TREATMENT  &  TRANSFER  OF  INJURED 


Record  time 
for  e&ch  event 

1.  Accicent  nccurrec.. 

2.  Accident  detected. 

3.  Accident  reported 
to  pol ice. 

4.  Non-police  first-aid  given. 

6.  PolUe  *irrive  at  site. 
T        XT  J 

7,  AfnDuUrrr;eis)  requested. 

8,  Police  first-did  given. 

9.  A(nt>iiUnce(s)  drrive(s). 

10.  Ambulance(s)  or 
other  flepart(s) . 

b.  Police  dispatcnec  to  jUe, 


11,  Ambulancefs)  or  other 
drrive(s J  at  hosoital . 


time  of  accideiat? 


3«  Who  reported  sxt^ 

cident  to  poliice^   

5«  Bid  anyone  giv»  first  aid 

to  in.jured  befcare  you  arrived? 


Hqv? 


5a.  What  type  of  aid 
wae  given? 


Who? 


?•  Was  an  ambulance 
service  reguirftd? 


8.  Did  you  give  any- 
one first  aid?  _ 


Who  called 
for  ambulancft? 


What  type 
of  aid?  .. 


Hnw? 


9.  What  company (e)  or  4agency(s) 
provided  a2nbulaiice(g}?  


10  •  md  any  ambulance  soake 

ffiiore  than  one  trip?   Explain* 

10a •  If  vehiclec  other  m^n 
Y-n^r^      iMfflbulanceB  vera  XLBea  explain. 

t\\lL  —  


How 

Many? 


Figure  4 
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ui^toUf.     .dUo  i#«.jn!>#  da>^»  tc  prvrmrty,  othsr  than  v0hi^l*t.  ir  j#r\nn;**nt.i .  rr-ijfn 


SUPPLEMENTARY  REPORT 


WINDSHIELD  IMPACT  INJURISS  -  Did  any  r^liicU  oocupmit  «trike  windshield?     {JUa  DHo 
If  "T«s*',  indicate  danaga  to  glaaa;  deacriba  and  shov  injxirias  on  figures  below. 


Daaaiga  to  Glaag 

O  Hone 

□  Siaple  Crack 

□  Web  Cracked 

□  W«b  Broken 

□  Grid  Cracked 

□  Qrid  Broken 


Deuaaire  to  Gl^g 


None 

Simple  Crfcck 
Veb  Cracked 
Web  Broken 
Grid  Cracked 
Grid  Broken 


I  Windshield  popped  or  knocked  out 


Front 

In  Unit        t  Seat  Poa*        ^  Age 

□  Canecioua«     G  thconaciouat  Sax 


In  Unit  ,  Seat  Pes. 

□  Conacioua,     □  nheonacioQa«  Sex 


Severity  Scale  FC  ~  Front  End  Damage 
Concentrated  Impact 


This  scale  is  applicable  to  damage  to  midsection  of  front  cf  subject  rehicle 
resulting  from  a  collision  with  a  tree,  utility  pole  or  other  narrow  fixed 
object. 


DamaRe  Rating 
4i  FC-1 


4i  FC-2 


4i  FC-3 


41  yc-k 


4t 


^  FC-6 


4i  FC-7 
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In  order  to  produce  acre  meaningful  data  on  damage;  to  vehicleo,  the 
Traffic  Accident  Data  Project  developed  a  photographic  guide  for  inves- 
tigating officera*    It  should  be  pointed  out  that  such  guides  have  been 
used  previously  by  the  Cornell  Aeronautical  laboratory  and  the  British 
Road  Research  Laboratory*    However,  iu  both  cases,  photographs  were  used 
by  research  personnel.    The  TAD  Project  Vehicle  Daiaage  Scale  is  designed 
for  use  at  the  scene  of  the  accident  by  police  or  other  personnel  with 
considerably  fewer  scientific  skills. 

Essentially,  the  TADP  guide  consists  of  several  pages  of  pictures,  one 
page  for  each  type  of  collision  impact  or  roll-over.    On  each  page  there 
are  three  photographs,  or  three  two-view  sets  of  photographs,  showing 
automobiles  damaged  in  traffic  accidents.    To  the  right  of  the  photographs 
and  intervening  spaces,  is  a  numerical  damage  rating  scale.    Figure  6  is 
a  typical  page  out  of  the  TADP  Vehicle  Damage  Scale. 

Damage  in  the  top  photographs^  or  sets  of  photographs,  is  minor  and  gen- 
erally limited  to  dents  and  gouges  in  body  sheet  metal  and  trim.  The 
damage  rating  corresponding  to  these  photographs  is  "2'*.    The  second 
photographs,  show  automobiles  that  have  been  moderately  damaged,  with 
considerable  crumpling  of  body  sheet  metal f  but  little  or  no  distortion 
of  the  basic  structure  or  frame.    The  damage  rating  in  this  case  is 
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In  the  photograph!?  at  the  bottom  of  each  sheet ,  vehicles  are  severely, 
but  not  totally  dajnaged.    Sheet  metal  is  badly  torn  or  crumpled;  the 
basic  stnicture  of  the  car  is  dostorted  somewhat;  and  there  is  usually 
some  penetration  of  the  passenger  compartment.    The  damage  rating  is  "6". 

The  reason  for  the  »^2,  ^  and  6'*  ratings  is  that  it  may  not  be  possible  to 
match  damage  on  the  vehicle  with  any  of  the  photographs.    In  that  cassi 
•*1,  3,  5  or  7"  ratings  may  be  used  for  damage  less  or  greater  than  shown 
in  the  photographs*    Thus  with  the  three  photographs,  an  investigator 
should  be  able  to  select  any  one  of  7  degrees  of  severity  to  indicate  how 
badly  a  car  was  daioaged. 

In  order  to  make  a  damage  rating,  the  reporting  officer  must  first  select 
the  proper  page  of  pictures.    This  procedure  is  facilitated  by  an  index 
which  is  keyed  to  small  impact  diagrams  that  appear  at  the  top  of  each 
page  of  pictures.    Having  determined  which  of  the  impact  diagrams  relates 
to  the  collision  under  investigation,  the  officer  then  turns  to  the  appro- 
priate page  of  photographs.    For  example,  if  he  is  reporting  on  an  angle 
collision  which  occurred  at  an  intersection  where  the  front  end  of  one 
vehicle  struck  the  side  of  the  other  vehicle  in  the  vicinity  of  the  pas- 
senger compartment,  he  selects  pages  showing  front  end  damage  and  side 
damage  to  rate  damage  on  the  two  vehicles,  respectively.    The  final  step 
is  comparison  of  damage  on  vehicles  with  damage  shown  in  photographs  to 
select  a  rating  number. 
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The  TADP  Vehicle  Daicage  Scale  vae  adopted  by  Oregon  as  an  integral  part 
of  the  bi-level  reporting  ayetetn.    During  the  three-month  teet,  officers 
rated  damage  on  nearly  1,000  vehicles  using  the  photographic  guide  which 
was  incorporated  as  a  part  of  the  instructional  manual  prepared  for  the 
new  reporting  system. 

Reception  to  the  scale  was  most  enthusiastic,  and  in  view  of  the  small 
amount  of  training  that  the  TADP  staff  was  able  to  accord  supervising 
officers,  the  perfonnance  of  reporting  officers  was  extremely  gratifying. 
In  9  out  of  10  times,  the  reporting  officers  selected  the  proper  page 
in  the  photographic  guide.    Happily,  it  was  possible  to  correct  virtually 
all  page  selection  errors  in  a  relatively  simple  office  procedure  by  re- 
view of  the  officer's  narrative  and  collision  diagram. 

Statistical  analyses  performed  on  the  damage  ratings  indicate  that  the 
scale  behaved  as  expected.    The  entire  vehicle  damage  scale  and  its  per- 
formance in  the  Oregon  tests  is  available  in  a  separate  TAD  Project  re- 
port. 

Processing  Data 

Prior  to  the  advent  of  magnetic  data  storage  devices,  most  data  proces- 
sing was  geared  to  the  capacity  of  an  80-  or  90-coluiiin  punch  card.  This 
was  especially  true  aaong  agencies  that  preferred  to  avoid  difficxaties 
encountered  in  handling  of  trailer  cards-    Result  of  this  limitation  was 
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that  all  user  agency  needs  could  not  be  satisfied  in  any  one  processing 
procedure.    State  highway  departments  found  that  their  needs  differed 
from  those  of  the  motor  vehicle  registrar  and  those  of  the  driver  li- 
censing administrator.    So  it  was  not  uncoiCTon  to  find  accident  reports 
prxjcessed  by  two  or  more  agencies,  with  each  extracting  only  those  data 
which  were  regarded  essential  to  their  operations.    Even  in  single  pur- 
pose use  of  punch  cards,  as  in  the  case  of  highway  engineering,  an  80- 
or  90-column  punch  card  presented  severe  restrictions  on  the  amount  of 
data  that  colld  be  stored  on  any  accident. 

After  allocating  columns  for  accident  serial  number;  location  identifi- 
cation; date  and  time  of  occurrence;  two,  or  perhaps  three,  items  of 
information  on  drivers  and  vehicles  involved;  weather;  surface  condition; 
light  condition;  and  a  few  essential  administrative  items;  there  was 
little  space  left  to  describe  the  accident.    Generally,  the  highway  or 
traffic  engineer  had  to  settle  for  a  description  that  included  the  fol- 
lowing items:    severity  of  accident,  type  of  accident  (ran-of f-road, 
collision  with  other  vehicle  in  traffic,  collision  with  fixed  object, 
etc.),  a  directional  analysis  which  did  not  give  compass  direction  but 
did  express  relative  movements  in  such  terms  as,  "both  vehicles  in  same 
direction^  one  standing  and  one  moving,"  etc.    Under  these  limitations, 
listings  prepared  for  selected  highways  could  be  used  for  reconnaisance 
purposes  only,  and  the  production  of  any  analysis  that  might  suggest  re* 
medial  measures  required  reference  to  source  documents  -  the  accident 
report  forms. 
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Availability  of  magnetic  storage  devices  srach  ap  tape^  discs  and  data 
cells  make  it  feasible  to  process  and  store  virtually  all  of  the  data 
that  appear  on  an  accident  report  form.    Some  of  the  more  sophisticated 
systems  which  employ  direct  keyboard  input  or  retinal  readers  are  capable 
of  accepting  words  as  well  as  digital  representations.    These  systems  are 
capable  of  storing  in  a  single  file  data  required  for  all  user  agencies. 

Expansion  in  data  storage  capability  has  been  sorely  needed  to  permit 
fuller  description  of  events  preceding,  during  and  after  impact.  Fre- 
quently an  accident  is  a  series  of  events,  but  with  limitations  in  data 
storage  capacity,  only  one  event  is  usually  recorded.    For  example,  a 
minor  sideswipe  between  two  vehicles  may  result  in  loss  of  control  by 
one  of  the  drivers  and  terminate  in  a  collision  with  a  roadside  object. 
If  definitions  in  the  MANUAL  m  CLASSIFICATION  OF  MOTOR  VEHICLE  TRAFFIC 
ACCIDENTS  are  strictly  applied,  the  accident  is  classified  as  a  "collision 
with  another  vehicle  in  traffic/'  but  the  terminal  event,  which  could  be 
far  more  disastrous,  might  not  even  be  mentioned.    Only  by  recourse  to 
the  original  source  document  would  an  analyst  discover  that  there  was  a 
series  of  events. 

The  TAD  Project  Steering  Committee  takes  the  position  that  development 
of  useful  traffic  accident  data  requires  trained  and  experienced  per- 
sonnel.   Agencies  having  responsibility  for  accident  records  should  be 
staffed  by  persons  who  are  skilled  in  research  methods  and  statistical 
techniques  and  are  responsive  to  data  user  needs. 
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Key  Word  Principle: 

A  traffic  accident  report  recently  received  from  a  city  police  department 
included  the  following  narrative  (except  for  changes  in  proper  names): 

••Mr.  Blank  stated  that  he  was  proceeding  east  on  Shady  Road 
and  Doe  was  driving  west  on  same.    Just  prior  to  meeting  of 
the  two  cars,  the  hoed  flew  up  on  Car  2  (Do^)  obstructing 
the  driver's  vision-    Blank  stated  that  he  moved  over  to  the 
shoulder  and  the  Doe  car  crossed  to  the  left,  struck  Car  1, 
left  rear." 

In  the  space  headed  "Vehicle  Condition,"  there  was  an  "X"  in  the  box 
imder  vehicle  2,  opposite  "other  defective  equipment"  and  a  short  note, 
"hood  flew  up". 

While  the  narrative  is  succinct  and  to  the  point,  chances  are  that,  when 
the  description  of  this  accident  is  converted  into  machine  language  for 
storage  purposes,  the  key  event  will  be  lost  completely  or  obscured  under 
"other  vehicle  defect". 

In  data  systems  employing  the  80--  or  90-column  punch  card  as  the  basic 
storage  \mit,  it  is  difficult,  if  not  impossible to  store  a  complete 
description  of  a  traffic  accident.    As  a  result,  key  events  described 
in  narratives  end  in  spaces  opposite  "Other,  specify  .  .  •  ."  become 
virtually  irretrievable.    On  the  other  hand,  modem  systems  employing 
magnetic  storage  devices  can  accommodate  the  entire  description  of  .a 
traffic  accident.    However,  there  are  some  problems  still  to  be  solved. 
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It  is  not  feasible  to  design  a  report  for«  which  would  contain  questions 
to  cc-rer  all  possible  contingencies  in  a  traffic  accidents    This  means, 
that  to  a  laurge  degree,  reliance  must  be  placed  on  the  narrative  and  dia- 
gram for  descriptions  of  events  and  circumstances  that  cannot  be  formatted 
into  one  or  two  words  or  ajn.  ^'P'  in  a  box.    While  an  experienced  coder  can 
convert  to  a  digital  code  description  of  events  more  or  less  common  to  all 
accidents,  he  might  not  even  have  a  place  for  some  events  and  clrcumsteLnces* 

One  possible  solution  to  this  dilemma  is  the  application  of  the  "key  word" 
indexing  principle  to  the  najrrative  part  of  the  accident  report.  This 
principle  is  currently  being  used  in  infoirmation  retrieval  systems  operated 
by  libraries  and  research  institutions. 

In  the  adaptation  to  traffic  accident  data,  an  interpretive  clerk  or 
reader  would  underline,  key  words  in  the  narrative.    Key  words  would  then 
be  coded  and  stored  along  with  the  rest  of  the  data  pertaining  to  the 
accident.    For  sophisticated  data  systems  that  can  accept  and  retrieve 
English  words,  no  coding  would  be  necessary.    However,  there  would  probably 
be  need  for  a  computer  program  to  group  synonyms.    Less  sophisticated  sys- 
tems would  require  an  alphabetical  thesaurus  which  would  give  numeric  codes 
for  words,  synonyms  and  phrases. 

With  the  key  word  system  in  operation,  it  would  be  possible  to  store  and 
retrieve  much  information  that  currently  dead-ends  in  paper  files  or  micro- 
film reels.    The  case  of  the  hood  that  flew  open  may  not  be  important  as 
an  isolated  case.    However,  it  could  be,  if  related  to  others  that  in- 
volved the  same  make  and  model  of  automobile. 
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Appendix  1 


BASIC  TRAJnC  ACCIDE!fT  INFORMATION  RECUIHEKENTS 


The  Steering  Conmittee  recommendfi  that  the  following  information  be 
recorded  on  all  accidents  resulting  in  deaths  or  injuriea,  accidents 
resulting  in  aiufficient  iapairtnent  to  any  vehicle  to  render  it  in- 
operable, and  to  all  other  accidents  in  which  a  probability  that  a 
hazardous  violation  of  traffic  laws  was  committed  by  one  or  more  persons 
involved: 

a«    Location  -    at  least  to  the  following  accuracy 


(l)  to  100  feet  for  any  accident 


occurring  within  0.1  mile  of 


an  intersection* 


(2)  to  0.1  mile  at  all  other  places 


Time 


month,  day,  year,  hour  (local  time) 


c« 


Vehicle 
Identification 


registration  number  (state  issuing, 
year) 


make,  year,  body  style  (type,  including 
description  of  towed  vehicles) 


owner *s  name  and  address 


extent  of  damage  (descriptive  scale) 


is  vehicle  operable  or  not? 


disposition  of  vehicle 


ERIC 


d#  DriYer 

Identification 


e*  Harratire 


f*  Diagran 


g*  Enrironmental 
Factors 


-  2  - 
ziaae  and  address 

driver  license  number  (state  issuing, 

type) 
date  of  birth 
sex 

arrest  and  citation  information 
what  happened 

defects  or  malfunctions  pertinent  to 
accident  (drivers,  vehicles  and 
hi^way  facilities) 

identification  of  vehicles  and  road- 
ways and  orientation 

paths  of  vehicles  before  and  after 
collision,  point  of  impact 

evasive  action,  if  any  (skid  marks, 
etc*) 

unusual  or  temporary  physical  conditions 
obstructions  to  visibility  (all  dimen- 
sions would  be  estimated) 

weather 

road  surface  condition  (dry,  wet,  etc.) 
light  condition  (dayli^t,  darkness,  etc*) 
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Duage  to  Other 
Property 


deacrlption 

owner's  zuune  and  address 


Identity  of 
Injiired  Person 


-  name 


age 

address 


j •    Classi  f icat  ion 
of  Injury 


-    a,  b,  c  or  k 


k.    Relation  to 
Accident 


in  which  vehicle? 
pedestrian  or  bicyclist 


1.  Disposition 


where  taken? 
by  whom? 


m.  Adffiinistrative 
Items 


-    investigator's  identity,  etc. 


n •  Vitneaa 

Identification 
(if  available) 


naine 
address 
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CALIF.^-.MA    Si.-CitiTY   Cf-  PAkK   ANO  kcCPEATIuN 
tDUCAT  :,r^  3  f    S'♦C-^M  VE.\TG. 
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DESCr^-MrjRo        CUKRiCULUM    GUIUES;  ^CjMMJNilY. 
CCLLEu  =5^REC  Kc  AT  I  Ocm;   'S^PAkkS;    r<E  Cn  £  AT  I  GNAL 

PPDGkA/S;    tOUCAT  ICJ.\AL   PkOGRA.-1S;  *A;<TICULATi 
(PkCGKAM);    ^TECHMCAL  EDUCATIuN 

ABSTRACT   -  r^EALIZlNG  THE   3UDl)E^   UPSURGE  IN 
PKOFESSIOI\AL  RLCREAT  IJ\   ANU   PAk.K  PREPARATION 
SINCE   THE    INVCLVLMENT   IN    THIS  EFFORT  ON  THE 
PART    OF  LG^^MUMTY   COLLEGES,    THE  ARTICULATION 
COMMITTEE,    IN   THIS   REPORT,    PRUPOSES   WAYS  OF 
CLARIFYING  GSJECTIVES  AND   SUGGESTS  METHODS 
FOR  ASSISTING  JUNIOR   COLLEGE  STUDENTS  IN 
MAKING   SMOOTHER   TRANSITIONS  TO  SENIOR 
INSTITUTIONS.    TO    IMPROVE   CURRICULUM  CONTENT, 
FIVE  COURSES  MEETING  b  HOURS   A  WEEK   AND  ONE 
MEETING  3   HOURS   FORM  THE  CORE    OF    THE  PROPOSED 
INSTRUCTIONAL   DESIGN.   COURSE  DESCRIPTIONS, 
GOALS,   ACTIVITIES   AND  REQUIREMENTS  ARE  LISTED 
IN   THE  COURSE  OUTLINES   PROVIDED  FOR  EACH  OF 
THE  SIX  COURSES,   A  CAREFUL  REVIEW  OF  ALL 
CONTENTS    IS   RECOMMENDED   BEFORE   APPROVAL  IS 
GIVEN  TO   IMPLEi^ENT   THE   PROGRAM  BECAUSE  IN 
ORDER  TO   BE   EFFECTIVE   EACH  ORGANIZATIONAL 
LEVEL  OF   THE  INSTITUTION   MUST   SUPPORT  THE  NEW 
PRCGRAM.  (SNI 
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ARTICULATION  COMMITTEE 
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FOREUORD 

Acceptance  of  the  report  of  the  Articulation  Committee  by  the  recreation 
educators  of  both  the  community  colleges  and  four-year  institutions  of  Ca- 
lifornia can  offer  a  new  dimension  in  the  professional  preparation  in  re- 
creation and  parks. 

During  the  past  decade,  there  has  been  a  dramatic  and  sudden  growth  in 
professional  preparation  in  recreation  and  parks.    Indeed,  one  of  the  most 
significant  trends  has  been  the  emergence  of  commutiity  colleges  offering 
associate  degrees  in  recreation.    This  development  reflects  two  factors: 

1.  The  rapid  expansion  of  two-year  colleges  on  the  American  educational 
scene. 

2.  The  need  to  prepare  individuals  for  direct  leadership  and  program  ser- 
vices, with  the  recognition  that  most  graduates  of  four-year  programs  are  now 
moving  directly  into  supervisory  and  administrative  roles. 

The  Articulation  Committee  has  recognized  a  need  to  clarify  the  ob- 
jectives of  professional  pi'eparation  in  recreation  and  parks,  and  to  improve 
curricular  content,  organization,  and  staffing.    In  addition,  it  has  been  the 
aim  of  the  Articulation  Committee  to  assist  commxanity  college  students  in 
making  a  smoother  transfer  to  the  four- year  school. 

Approval  alone,  however,  will  not  accomplish  the  purpose  of  the  report. 
What  is  needed  is  effective  implementation  of  the  report  by  all  levels  of 
administration.    To  be  successful,  it  must  have  the  full  support  of  both  the 
administrators  and  the  faculty  of  higher  education  institutions. 

Therefore,  the  Articulation  Committee  of  the  California  Society  of 
Park  and  Recreation  Educators  urges  all  Deans  of  Admission,  Instruction, 
Division  Chaimen,  and  those  responsible  for  Articulation  between  2-year  and 
^--year  schools,    to  read  caie.^ully  the  contents  and  provisions  of  this  re- 
port. 
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The  following  report  was  sub-atted  to  the  California  Society  of  Parks 
and  Recreation  Educators  at  the  California  Parks  and  Recreation  Society  Con- 
ference, March  4,   1972,  in  San  Diego.    After  discussion,  the  members  voted  to 
adopt  the  report  with  fvCLl  intent  to  implement  suggestions  axid  recommendations 
at  the  earliest  date, 

1.  The  Society  accepted  the  following:  Six  courses,  if  taught,  should  be 


taught  at  the  lower  division,  or  Community  College  level:  Units 

Introduction  to  Community  Recreation  3 

Program  Plannijrxg  and  Orgatiisation  3 

Recreation  Group  Leadership  3 

Outdoor  Recreation  (Foundations  of)  3 

Social  Recreation  3 

Performizig  Arts  in  Recreation  3 


2.  Students  who  plan  to  transfer  to  4.-year  institutions  will  be  en- 
couraged to  complete  their  General  Education  requirements. 

3.  The  4- year  instd.tution  is  encouraged  to  explore  ways  in  which  a 
portion  of  lower  division  Field  Work  experience  can  be  credited  on  a  trans- 
fer basis . 

4.  «  Basic  to  the  whole  issue  of  Articulation  is  effective  communication 
between  Community  Col-leges  and  4- year  colleges  and  universities^  particu- 
larly in  the  local  area. 

5*  The  Introduction  to  Community  Recreation  course  should  be  made 
available  to  non-majors  as  a  general  serxd-ce  course. 

6.  The  role  of  the  Community  College  is  to  teach  skills,  techniques, 
face-to-face  leadership^  while  the  four--year  college  should  emphasise  theory, 
supervision,  management,  and  administration. 

7.  Skill  courses  should  be  eliminated  at  the  Upper  Division. 


Last  January,  nember;-.  of  the  ArLlc.il.  t:'.;;.  J jMiriittee  of  OAIr-SPHE    niet  at 
two  dj.fferent  locations  with  tlie  purpoi:-.)      '  .  jvioving  the  titleL^  and  content 
of  the  existing  course  outlines  of  both  /^-ye-^r  and  2- year  schoolo  in  Calif- 
ornia.    Sug;jostion3  were  presented  as  to  th^^  role  of  the  Community  Colleges 
and  4-year  institutions  in  the  preparation  of  professional  recreators. 
I*\irther^  they  r^ade  recoirjuenfiations  for  minimur;!  requirejnents  and  competencies 
for  CoiH-n unity  College  Recreation  Educ:.tors. 

Northei-n  Section  (Ainerican  River  Southern  Sectio:!  (San  Fe,niando  Valley 

Coll.ege)  State  College) 

Robert  KcBride,  San  Francisco  St.-te      Je:ui  Tague,   San  Fernando  Valley  State 
Dale  Swire^  Chico  State  College  Dorothy  Goodwin,   Pasadena  City  College 

Norman  Olsen,  Chobot  College  Robert  Mortenson^   Compton  College 

Don  V;ei3kcpf,  American  River  CoUejje  Lynn  Haffly,  San  Diego  State  College 
liary  DeNure,   Office  of  tlie  Chan^  James  Bell^,  Califoiriia  Poly  (Pomona) 

cellor,  Calif-  Coimiiunity  Colleges 

Dr.  Robert  McBride^  Ch^iraan  of  the  Articulation  Cormittee,  requested 
tha.t  Don  Weiskopf,  Socretary-Treasurer  of  CAIr-SPRE,  in  cooperation  with  the 
Office  of  the  Chancellor,  California  Community  Colleges,  compile  a  concensus 
report  of  the  available  reconiiriendations,  inf orrr.ation,  and  data.    Course  out- 
lines frorr.  both  the  ^-year  and  2- year  schools  vrere  examined,  and  concensus 
outlines  were  prepared  to  serve  as  girLdes  for  recreation  curricula  in  the 
State  of  California  to  follow.    Although  these  outlines  are  concise  and  com- 
prehensive, they  are  intended  as  guides  rather  than  as  specific,  inflexible 
instructional  units.     Individual  schools  may  approach  these  courses  in  line 
with  local  area  resources  and  needs. 

To  assure  that  the  course  content  of  the  six  courses  is  satisfactory, 
questionnaire  forms  were  sent  on  March  1 1  to  each  member  of  the  Articulation 
Committee.    After  careful  study  of  the  report,  they  were  requested  to  in- 
dicate additions,  deletions,  or  corrections.    Their  suggestions  and  comments 
have  increased  significantly  the  effectiveness  of  the  outlines. 
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COi-li  [UNITY  CQLLCGKo  -    To  prepare  otudenGc3  for  direct  face-to-face  leadership 

or  tecl^mical  jobs  in  tho  field  of  recreation  ond  parks. 
This  roJ.e  inTOlves  tho  preparation  of  the  :-uVident  for  both  e&rly  entiiy  into 
the  field  and/or  treuisfer  to  a  4-year  program  to  continue  their  education  to-- 
wards  a  Bachelor's  or  Master's  degree.    The  two-yec.r  school  provider  occu- 
pstional  ti^aining  programs  in  specific  a^r^as  of  personnel  shortages.  Many 
California  v'o.ra'Tiunity  Colleges  are  developing  curricula  to  educato  and  train 
leadership  p'^rsonnei  in  the  recreation  and  parks  field. 

Philosopliy  of  a  Coni??.i.]nity  Coll^-^jTe  Prog:ram 
Tlie  basic  philosophy  of  the  2-year  coLlej^e  recreation  pro^^T:jm  is  twofold: 

1  ,  To  train  persons  for  para-pi-^ofessi.onal  entry-level  jobs  in  leisure 
soivicfi  agencies.    A  major  objective  of  tho  as;jociate  degree  program  in  re- 
creation leadership  is  focused  on  the  preparation  of  associate  professional 
persomiel  for  early  entry  into  the.  field.     With  a  grc'.n.ng  miinber  of  career 
opporbuniU.es  available  to  qualified  associate  professionals^  particularly 
those  at  the  prograjn  leader  level^  the  cojii:;unity  college  is  Justified  in 
providing  a  career-oriented  recreation  CTirriculum.  To  achieve  this  end,  the 
curriculum  nusb  contain  the  basic  loiowledge  and  training  sldlls  to  prepare 
the  student  to  function  effectively  in  a  face-to- face  leadership  capacity  in 
a  variety  of  recreational  settings. 

2.  To  proxdde  for  a  smooth  transfer  of  those  v;ho  maj^  elect  to  continue  an 
education  toward  a  baccalaureate  or  4-year  program.    This  iniplies  an  under- 
standing and  effective  articulation  on  the  part  of  the  conuiiunity  college  ad- 
ministration of  senior  college  policies,  course  acceptance,  curriculum 
changes,  admission  requirements,  etc.     Closer  relationships  and  open  dialog 
must  exist  between  both  institutions. 

FQUR^YEAR  COLLEGES  AI5  UNIF:jI?.3ITIES    ^  To  provide  the  field  of  recreation 

,  .    .  ,  a.nd  parks  v/ith  the  persorojiel  to  fill 

aOininistrative  or  high-level  supervisory  positions.    Depending  on  the  size 
and  scope,  a  recreation  department  needs  competent  personnel  in  such  areas 
as:  supervision  and  administration  of  program  services,  evalviation,  planning, 
design,  and  construction.  Also  the  maintenance  of  facilities;  the  recruit- 
ment, hiring,  training,  and  evaluating  of  personnel;  budgetary  procedures 
and  reporting;  working  effectively  v±th  municipal  councils  or  boards  and  civic 
groups;  and  effective  public  relations  and  departmental  promotion. 

In  situations  involving  a  tight  job  market,   four-year  degree  gradiaates 
have  found  themselves  competing  for  entr^^-- level  jobs  in  leisure  seA^ice 
agencies.    Therefore,  it  is  essential  that  graduates  be  prepared  to  handle 
first- line  operating  roles,  cas  well  as  supervisory  levels. 
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GOALS  OF  A  COmJNTTY  COT.  '^c;^  IROGRAM 


To  present  the: 

1.  Basic  recreation  skills  for  employment  at  the  Associate  Degree  entry 
level;  and/or  transfer  to  a  4-year  program  so  students  may  continue 
their  education  towards  a  Bachelor's  dep;ree. 

2.  Basic  knowledge  required  in  the  field  of  recreation,  parks,  and  leisure 
services:  A  foundation  of  recreation  philosophy  and  principles,  plus  a 
basic  general  education    (a  broad  education  in  human  relations), 

3.  Methods,  principles,  and  techniques  in  planning  and  organizing  and  di- 
recting recreation  programs  in  a  variety  of  settings. 

4.  Understanding  and  application  of  the  basic  principles  and  techniques 
in  face- to- face  leadership,  including  the  theories,  principles,  and 
practices  of  leadership, 

5.  Awareness  of  the  importance  of  the  role  of  recreational  lifetime  ac- 
tivities, 

6.  Nature  and  role  of  leisure  in  contemporary  society, 

7.  Knowledge  and  appreciation  of  all  outdoor  activities,  including  natural 
resources,  conservation,  and  organized  camping, 

8.  Practical  knowledge  in  the  field  of  recreation  and  parks,  on-the-job 
training  under  qualified  supervision  (to  relate  theory  to  practical  ex- 
perience) , 

9.  Abilities  needed  to  relate  to  others  the  nature,  role,  and  importance 
of  recreation  in  today's  society. 

SUGGESTED  EDUCATION  AND  COMPETENCIES  FOR  TI^.E  RECREATION  PROGRAM 
COORDINATOR  OR  DIRECTOR  OF  THE  COMMUNITY  COLLEGE  PROGRAM 

  A  master's  degree  in  recreation  and  at  least  two  years  of 

occupational  experience  in  a  recreational  setting, 

SUGGESTED  EDUCATION  AND  COMPETENCIES 
FOR  TEACHING  FACULTY 

^  The  minimum  of  a  bachelor's  degree  or  equivalent  in  recreation 
and  at  least  three  or  more  years  of  occupational  experience  in 
a  recreational  setting. 
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C  0  N  C  L  U  S  ION 


In  Recreation  and  Parks,  the  fully  trained  and  qualified  professional 
person  in  an  administrative  or  top  supervisory  role  may  be  assisted  by  a 
Community  College- trained  technician  or  program  assistant,  who  can  assume 
a  direct  program  leadership  role  in  various  activity  areas. 

Based  on  current  Civil  Service  codes,  if  job  classifications  indicating 
the  hiring  of  only  professionals  are  continued,  individuals  taking  the 
Associate  degree  program  in  recreation  are  unable  to  move  into  positions  of 
higher  pay  and  responsibility. 

However,  with  a  growing  number  of  career  opportunities  available  to 
qualified  professionals,  particularly  those  at  the  program  leader  level, 
the  Community  Collage  is  encouraged  to  provide  a  career-oriented  recreation 
curriculum  to  prepare  the  student  for  early  entry  into  the  field. 

Thus,  the  curriculum  must  contain  the  basic  knowledge  and  training 
skills  to  prepare  the  student  to  function  effectively  In  a  face- to- face 
leadership  caoacity  in  a  variety  of  recreation  settings. 


ERIC 


C0UR3S    OlTTLLvii  ""^ 
INTRODUCTION  TQ  COi^e'IU^TIY  REGi.S/iTION  3  Units 

HOURS  r;2R  WE^ilK 

Class,  3 
Course  Description 

For  recreation  majors  and  non^majors,  a  general  orientation  to 
the  field  of  recreation  and  parks,  including  a  history  of  the  ' 
development  of  the  recreation  profession,  a  survey  of  recreation 
and  leisure  services,  description  and  interpretation  of  recreation 
as  a  form  of  community,  service  and  the  nature  and  scope  and 
significance  of  leisure  and  recreation  as  a  social  force  in 
contemporary  society,     r^inphasis  is  on  the  role  of  the  professional 
leader  in  a  variety  of  settings 

ilajor  Divisions 

I.    Recreation  -  Its  iJature,   .Extent,  and  Significance 
II,    Recreation  and  Government 
III.    Recreation  in  Other  Settings 
IV.    Recreation  Leadership 

V.     Operation  of  Recreation  Areas  and  Facilities 
VI.    The  Recreation  x^rofession 
VII.     Goals  and  Problems  in  Recreation  bervlce 
VIII.     The  Future 
Course  Goals 

To  introduce: 

1.  The  historical  and  philosophical  foundation  of  leisure  and 
recrjation  and  imjjlicationB  of  the  recreation  movement  in  the 
United  States. 

2.  The  development  of  concepts  concerning  recreation;  the  mean- 
ing of  leisure  and  recreation;  and  che  socio-economic  move- 
ments which  have  affected  the  growth  and  development  of  rec- 
reation. 

3.  A  basic  understanding  of  the  total  field  of  recreation  and 
leisure  and  its  interrelationship  with  other  forces  in  society. 

4.  Activities  vdiich  comprise  the  recreational  field. 

^    Recommended  by  the  California  Society  of  Parks  and  Recreation 
Educators,  March  4,  1972. 
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Course  Goals  (Continued) 

5.  The  role  of  the  professional;  public  recognifcion  of  the  field, 
and  careers  in  recretjtion  and  .jurks . 

6.  The  varied  ty]^es  of  agencies  which  provide  lGii:>ure,  with 
emphasis  placed  on  the  interrelatedness  of  special  agencies 
and  institutions  which  serve  the  needs  of  society. 

7»    Im  iJLnderstonding  of  the  goals  ond  problems  in  recreation  ser- 
vices in  rural  and  uroan  arejs. 

Studenc  Performance  Objectives  and  Evaluation 
The  student  will: 

1.  Present  a  short  historical  sketch  of  the  recreation  movement 
in  the  United  States . 

2.  Review  a  laa^azine  article:  subject  perc.uining  to  leisure  time, 
recreation  and  parks; suggested  periodicals:  "Parks  and  Rec- 
reation" , 

3.  Complete  quizzes  and  unit  assignments  covering  questiOiis  re- 
lating to  specific  chapters  or  areas. 

4.  Participate  in  hour  examinations  and  final  exam. 

5.  Give  oral  reports  (individual, panel,   debate,  etc.) 

6.  Observ-e  recreation  programs,  activities,  and  special  events  in 
the  comiiimiity. 

7.  Hake  a  term  report:  a  comprehensive  v/ritten  presentation  on  a 
related  subject  pertaining  to  recreation  and  parks,  using  stan- 
dard term  report  precedure  and  format. 

8.  Participate  on  a  panel  or  debiite:  to  help  prepare  a  printed 
outline  presentation  to  members  of  class. 


Units  of  '/ork 

^'    Recreation  -  Its  j'^ature.  Extents  and  Jignificance 

1.  What  is  recreation?  Leisure? 

2.  The  im^jortance  of  recreation;  objectives  of  recreation? 

3.  The  history  of  ilui-iicipal  Recreation  in  the  U.S. 

4.  The  theory,  philosophy,  and  principles  of  leisure,  play, 
and  recreation;  recreation  as  a  social  force. 

5.  The  sociology  of  leisure. 

6.  The  economics  of  recreation 
7-     Psychological  aspects  of  play 

8.  Recreation  potentials  and  unequal  situations 

9.  Brief  overview  of  Recreation  and  leivSure  in  America 
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A.  LiOCc\l  "ovoniuient  i).     Federal  Govornment 

B.  Couuiy  uiid  District  i].    Vlorld  (recreation  aiuong 

C.  State  fcveriLneiit.  nations) 

III.    aecreation  in  other  oettin=:t3 

A.  Recreation  and  the  Coimaunity  (tyjjea  of  agencies  or  organiz 

ations  providing  leisure  services) 

.  1.  The  fahiily 

2,  The  school 

3.  The  church 

4*  Voluntary  organizations 

5.  Comrnercia.1  recreation 

6.  Private  agencies 

7 .  Employee  rec  reation 

8.  Organized  camping  ajiid  outdoor  recreation 

9.  Special  interest  organizations 

B.  Recreation  for  Special  Groups 

1 .  Therapeutic  rec  reation 

2.  Recreation  for  the  handicapped 
3*    Recreation  for  the  disadvantaged 

4-    Recreation  for  the  mentally  retarded 

5.    Recreation  for  senior  citizens 

D.    Recreation  in  c o rrec tional  institutions 

IV.    Recreation  Leadership 

Recreation  Leadership 

B.  Recreation  Department  personnel 

C.  Education  and  training  the  leadership  staff 

D»    Needs  and  opportunities  in  the  recreation  profession 
V,    Operation  of  Recreation  Areas  and  Facilities 

A.  Operation  of  playgrounds 

B.  Operation  of  buildiiags  and  indoor  centers 

C.  Operation  of  recreation  facilities 
VI.    The  Recreation  Profession 

A.  The  professional 

B.  The  role  of  the  professional 

C.  Public  recognition  of  the  field 

D.  Careers  in  recreation  and  parks 

E.  Professional  preparation 

F.  Recruitment  of  recreation  and  park  professionals 

G.  Certification  of  professionals 

H.  Civil  Service  procedures 

I.  .  P-rofessional  associations 
J.  Periodicals  and  references 
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VI I .    Goals  aud  i  robleir.s  in  Ro'ire  .tiori  3ervice 

A.  Goals  to  improve  the  4ua  L*J  ty  of  coimiiunity  life 

B .  Hiaman  V£.lues 

C.  Problems  and  key  issues 

VIII.    The  Future 

A.  Challenges  facing  society 

B.  Leisure... a  major  factor  in  our  society 

C.  V'lhat  the  recreation  movement  needs 

D.  VJhat  tomorrow  will  bring 
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COURSE  ClITiJM:  -'^ 


PROGRAM  FLAIfi  II TG  m)  GRG:JJIZAnON  3  Units 

Hours  Per  Veek 

Class,  2;  Laboratory,  3 

Course  Description 

A  theory  and  activity  course  for  recreation  majors,  involving  a 
study  of  essential  elements  and  basic  principles  of  organization, 
supervision,  promotion,  and  evaluation  of  various  types  of  recrea- 
tion programs,  including  the  methods  and  materials  used  in  planning 
and  conducting  organized  recreation  prograi^is  in  public  and  private 
agencies.    Emphasis  is  on  the  role  of  the  face- to- face  leader  in 
organizing  recreational  programs  in  a  variety  of  settings. 

Major  Divisions 

I.    The  Recreation  Professional 

II.    Program  Planning  Principles  and  ^^ethods 

III.    Planning  for  Specific  Populations 

IV.    Recreation  Program  Areas 

V.    The  Operation  of  Playgrounds 

VI.    The  Operation  of  Recreation  Buildings,  Indoor  Centers,  and 
Facilities 

VII.    Publicity  and  Public  Relations 

VIII.    Records,  Reports,  and  Accountability 

IX.    Evaluation  Techniques 

X.    Adapting  Recreation  Programs  to  Varied  Settings. 

Course  Goals 

To  introduce: 

1.  The  basic  knovrled^e  of  program  planning  principles  and  methods 
for  planning,  organizing,  staffing,  directing,  and  controlling 
a  recreation  program  in  contemporary  society. 

2.  The  recreation  needs  and  interest  of  various  groups. 

3.  A  practical  laboratory  exjerience  in  the  planning,  organization, 
promoticn,  aj-^d  evaluation  techniques  of  various  types  of  programs, 
vath  emphasis  on  a  commui'ity  center. 

Recommended  by  the  California  Society  of  Park  and  Recreation 
Educators,  March  4,  1972. 
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Course  Goal.s  (conii.7nvjd) 

4.  Experienco  in  pl^^rndru;  evciits  for  i:]:ecific  populotdous. 

5.  Stimulate  and  develop  studc-at  len./^'rrsliip  through  comr.ittee 
action. 

6.  Study  and  discusGj.on  of  the  operation  of  .playgrounds,  recreation 
buildings,  indoor  centers,  and  other  recreation  facilities. 

7.  Organisational  skills  for  a  variety  of  recreational  activities  and 
spocial  events. 

8.  An  opportunity  for  leadership  of  recreation  activities. 

9.  Illustrative  examples  of  successful  programs. 

.student  Perfca-mance  Objectives  and  Evaluation 
The  student  \'± 

1.  Complete  unit  ass'.'.gnments,  covering  specific  chapters  or  areas. 

2.  Participate  in  hour  examinations  and  final  exam, 

3.  Develop  a  group  term  project.    The  class  ii]l  be  divided  into 
com^-^ittees  or  teams  that  will  be  responsible  for  the  planning  and 
operation  of  a  program  or  special  oVent  (for  an  agency  or  organ- 
ization in  the  cornr-iuiiity,  or  a  co- recreation  program  on  campus. 

4.  Urite  a  term  report:    Each  student  Till  compile  a  typed  report  on 
a  program  or  special  event,  preferably  on  his  group  project. 

a.  The  program  report:    introduction,  objectives,  schedules  or 
plans,  staff  chart,  budget,  publicity,  evaluation,  references, 
etc. 

b.  Presentation  of  report  (oral),  "Selling  program  to  the  Board," 

5.  Demonstrate  proficiency  in  attendance,  class  promptnes-a,  and  oral 
and  v/ritten  contributions. 

6.  Demonstrate  effectiveness  in  face-to-«face  leadership  and  program 
operation  skills  as  described  in  the  texts. 

Units  of  Vork 

I.    The  Recreation  Professional 

A.  Trends  in  Organi::ed  recreation  service 

B.  The  recreation  profession  today 

C.  Leadership  and  Group  Dynamics 

II.    Program  Planning  Principles  and  Methods 

A.    Factors  in  Planning  Recreation  Programs 
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B.  litfalls  in  Hamiing 

C.  Guidi.r.g  Princirles  for  I  ro£,r;  v:.  Ilaniiing 

D.  Methods  of  Organization 

E.  Implementing  a  rrogram  Survey 

III.    Ilanning  for  Specific  lopulations  (Programming  for) 

A.  Recreation  needs  and  interests  of  children 

B.  Recreation  prograrniring  for  Teen  Age  boys  and  girls 

C.  Recreation  needs  and  interests  of  adiolts 

D.  Recreation  for  the  A[^ing  (Senior  Citizens) 

IV.    Recreation  Program  Areas 

A.  Arts  and  Crafts 

1.  Scope 

2.  Values 

3.  Characteristics  of  a  good  program 

4.  Settings  for  Arts  and  Crafts 

5.  Exhibits  and  festivals 

6.  Relationship  to  other  program  areas 

B .  Dance 

C.  Drama 

D.  Literary,  ilental  and  Linguistic  Activities 

E.  Fiusic 

F.  Outdoor  Recreation 

G.  Social  Recreation 

H.  Sports  and  Games 

I.  Hobbies 

J,    Special  Events 

1.  Definition  and  scope 

2.  Values  in  special  events 

3.  Types  of  special  events 

4..    Organizational  skills  for  special  events 

V.    The  Operation  of  Playgrounds 
A.    Function  of  the  playground 


r-ri9^-  B.    Playgroxind  organization 
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C^,    I  rogroin  FlaniiinG 

D.  I'layground  programs 

1.  Daily  prc>gram 

2.  Veekly  protsrain 

3.  Sunr:er  prograni 

4.  I  rograris  for  other  seasons 

E.  Safety 

F.  Problems  of  conduct  and  operation 

G.  Supplies 

H.  Maintenance 

VI.    The  Operation  of  Recreation  Diiildings,  Indoor  Centers,  and 
Facilities 

A.  Buildings  and  Centers 

1.  Building  activities 

2.  A  suininor  building  prograni 

3.  Fall  and  vanter  building  program 

B.  Recreational  Facilities 

1.  Bathin^^  Beach  and  Swimming  Fool 

2.  Golf  Course 

3 .  Stadium 

4.  ^^unicipal  Camp 

5.  Winter  Sports  Facilities 

6.  Other  facilities 

VII.    Publicity  and  Public  Relations 

A.    Interpreting  the  Recreation  program 

1.  Writing  nev/spaper  articles 

2.  Photography  for  Nei^spapers 

3.  Radio  and  TV  as  public  relations  tools 

4.  Planning  live  demonstrations  in  Recreation 

5.  Display  types 

6.  Publicity  check  list 

7.  Typical  promotion  campaign 

VIII.    Records,  Reports,  and  Accountability 
IX.    Evaluation  Techniques 

A.  Measuring  the  effectiveness  of  X-'rogram  techniques 

B.  Evaluation  of  participants 

C.  Evaluation  of  loaders 

X.    Adapting  Recreation  Programs  to  Varied  Settings 
O  A.    Recreation  in  Treatment  Centers 
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B.  Recrea.ticn  for  the  111  exxd  Handica;:^  ed  in  the  conrAoi^^ity 

C.  Recreation  in  the  Airied  Forces 

D.  Religious  sponsorship  forces  of  recreation 

E.  Industrial  Recreation  prograiT^s 

F.  The  Role  of  Voliintary  Organizations 

G.  Research  end  Evaluation  in  Recreation 


Texts  and  References 

Kraus,  Richard.    Program  Ilariring:  and  nrggnisation.    Nei^  York: 
Apple  ton-Century-Crofts  Ii^ducational  Division,  I966 

Second  National  Workshop  on  Recreation,    The  Recreation  Program. 
Chicago:    The  Athletic  Institute,  1963. 

Corbin,  Dan  H.    Recreation  Leadership.    Englevood  Cliffs,  Nevr 
Jersey:    Prentice-Hall,  Inc.,  1970, 

Carlson,  Reynold  E.,  Deppe,  .'..Theodore  R,,  and  MacLean,  Janet  R, 
Recreation  in  American  Life.    Belmont,  California:    Wadsvorth  Publishing 
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EZCREATIOK  GRCUP  IiiJD.j;3!{IF  3  Units 

Hours  Fer  VJeek 

Class,  2;    Laboratory,  3 

Course  Description 

The  principles  of  human  dynamics  as  they  apyly  to  effective  face-to- 
face  and  group  leadership.    Emphasis  is  on  tl  e  identification  of  various  tj^es 
of  groups  and  the  ajplication  of  leadership  techniques  to  va.rions  group 
situations . 

Ifejor  Divisions 

I.    Introduction  to  Recreation  Leadership 

II.     The  Meaning  of  Leadership 

III .    Recreation  and  the  Leadership  Fu:'>ction 

IV.     The  Leadership  Process 

V.    Principles  of  Effective  Leadership 

VI.    Recreation  Needs  and  Interests  of  People 

VTI .    Leadership  Techniques 

VIII.    Leadership  Personnel  in  the  Recrea,tion  Department 

IX,    Personnel  Practices  and  Policies 

X.  Supervision 

Course  Goals 

To  introduce: 

1.  A  study  of  ways  to  enhance  the  results  of  recreational  group 
activities, 

2.  Ways  to  translate  what  is  knox.n  about  individual  and  group  behavior 
on  a  practical  basis  so  that  it  cai'.  be  used  by  recreation  leaders  in 
democratic  groups;  to  make  the  group  action  more  efficient  and 
effective  from  the  recreation  program  standpoint. 

3.  ■  Insight  into  human  group  behavior,  particularly  the  everyday  problems 

of  group  living  in  the  various  recreation  settings. 

4..     The  logic  of  individual  behavior  in  the  recreation  group  setting. 

Recommended  by  the  CalifoiTiia  Society  of  Park  and  Recreation  Edu- 
cators, March  4,  1972, 


Course  Goals  (ccrxtinued) 

5.  Study,  analysis,  and  practice  of  w  c  -saiiy  group  tecliniques  to 
facilitate  e^oup  action  tov;ard  goalij. 

6.  Realistic  and  attainable  leadership  techriiques  to  those  vho 
wish  to  improve  their  hujnan  relations  skills  and  assuine  greater 
responsibilities. 

7.  Effective  group  nembership  techniques. 

8.  Methods  to  help  the  student  realize  that  the  leader  must  under- 
stand the  individual  in  the  group  as  a  total  person.  .   .  .  his 
needs,  irotives,  abilities,  aptitudes,  and  his  beha\rior,  as  a  basis 
for  facilitating  his  groi-rth. 

9.  The  basic  requirements  for  developing  a  recreation  program  that 
vTill  contribute  to  the  needs  and  grov;th  of  the  members  of  the  group. 

10.    An  av/areness  of  the  need  for  continuous  appraisal  and  evaluation 
of  the  program,  its  leadership,  and  the  growth  of  individual 
participants,  as  a  constructive  meaiiS  of  improving  both  the  program 
and  leadership  ability. 
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student  Performance  Objectives  and  Evaluation 
The  student  vill: 

1.  Prepare  a  notebook,  covering  all  class  assignments  and  lectures. 

2.  Participate  actively  in  the  presentation  of  all  urJ-ts  by  reading 
the  suggested  references,  entering  into  class  discussions  and 
answering  pertinent  questions. 

3.  Participate  in  a  term  project.    Committees  vdll  be  expected  to 
solve  one  of  the  pressing  problems  on  public  recreation  through 
the  use  of  any  method  in  section  VII  of  this  outline. 

4-.    Demonstrate  and  evaluate  individual  leadership  abilities  by 
participating  ±n  three  group  situations. 

5.    Complete  two  examinations,  midterni  and  final. 

Units  of  VIork 

I.    Introduction  to  Recreation  Leadership. 

A.  Where  are  you  now? 

B.  What  makes  an  effective  recreation  leader? 

C.  Professional  Leadership  -  What  the  Profession  is? 

D.  Professional  affiliations 


The  meaaoing  of  leadersliip 

A.  Definition  cf  IciiC^Tslii-p 

1.  Informal  lead'^rship 

2.  Pcrnal  leadership 

B.  Thee  ides  of  leadership 

1.  Trait  theory 

2.  Situational  theory 
3-    Functional  theor>^ 

4.  CoTT^posite  theory  of  recreation  leadersbap 
Recreation  an>:'  the  3,endership  function 

A,  The  nature  and  t^r^-^es  of  roups 

1,  Functions  in  the  vorlc-criented  "roup 

2,  Functions  in  the  prograirt-or-ient   '  group 

3,  The  sr.all  group 

B.  Fulfillinfi  the  individual's  group  needs  in  recreation 

1.  Coimminication  and  ir:volverient  v/ithin  the  group 

2.  Responsibility  for  grou.p  identity 

5.  •  Responsibility  for  cohcsiveness 

The  leadership  process 

A.  Sources  of  leadership 

1.  Conditions  \tiich  promote  the  creation  of  leadership 
2*    Ty^res  of  leadership 

B.  Styles  of  leadership 

C.  Concepts  of  leadership 

D .  The  challenges  of  leadership 

1..    Creation  of  a  favorable  climate 

2.  The  leac"^  r  as  a  target 

E.  Misconceptions  of  leadersliip 

F.  Participation  in  group  djoiamics 

1.  Organizing  planner  teams  and  formulating  proposals 

2.  Performing  under  stress 
3-  Competition 

U.  Effect  of  group  membership  on  the  individual 

5,  Barriers  to  coiiirnijini cation 

6.  Effect  of  group  action  on  behavior  of  individual 

?•  Demonstrating  effect  of  ^^roup  attitude  on  individual* 
behavior 

8.  14anaging  a  situation  iii  vrhich  nothing  is  resolved. 

9.  Improving  intervievdn^  skills 
10.  Debriefing  session 
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V.    Principles  of  rfi  octivo  Leadership 

Roles  of  the  lodler 
Frinciples  for  recreation  lecidors 
Inperscaal  skills 

VI.    Recreation  nseds  and  interests  of  people 

A .  Children  C .  Adults 

B.  Teen-age  youth  D.    Senior  Citizens 

VII.     Leadership  techniques 

A.  Small  group  discussion 

B.  *'Bu2z  Group" 

C.  Symposium 

D.  Panel  discussion 

E.  Dialogue 

VIII.    Leadership  persor-nel  in  the  recreation  department 

A.  Chr-racteristics  of  a  leader 

B.  The  park  and  recreation  staff,  duties  and  responsibilities 
IX.    Personnel  practices  and  policies 

A.  Recruitment,  selection,  and  placement 

B.  Lmploy^ent  policies 

X .    Sup e  rvi  si  o n 

A.  Concepts  C.    Functions  of  the  supervisor 

B.  Teclaniques  D.    Employee  morale  and  motivation 


Texts  and  References 

Danford,  Howard.    Creative  J-^eadershiv  in  Recreation.  Boston: 
Allyn  and  Bacon  Inc.,  1964. 

Beal;  Bohlen,  and  Raudabaugh.    Legdershi-p  and  Dynamic  Group 
Action*    Ames,  Iowa:    Iowa  State  University  ?ress,  I967. 

Corbin,  Dan  H.    Recreation  Leariership.    Englewood  Cliffs,  New 
Jersey:    Prentice-^Hall  Inc.,  1970. 

Shivers,  Jay.    Leadership  in  Recreation  Service.    Toronto,  Canada: 
The  MacMillan  Co,,  1970. 


F .  Interviev; 

G.  The  committee  method 

H.  Role  pla;>dng 

I .  Others 
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OUTDOGR  BECHEATIOM  (Foimdations  of) 


3  Units 


Hours  Per  V^eek 

Class,  2;  Laboratory,  3 

Course  Description 

History,  development,  principles  and  trends  of  organized  camping; 
nature  and  conservation,  and  outdoor  recreation,    Leboratory  and  field 
trips,  including  caniping  and  hiking  activities.      recti cal  skills  in 
firecrafts,  outdoor  cooking  and  backpacking.    Leadership  training  in  canip 
counseling.    Required  for  recreation  rajors. 

Major  Divisions 

I.    Outdoor  Recreation  in  Airjerican  Life 

II.    Background  of  Outdoor  Recreation  in  the  United  States 

III.    Organized  Camping 

IV.    Outdoor  Recreation  Skills 

V.    Nature  Education 

VI,    Conservation  and  Outdoor  Re^rc^ation 

VII.    School  Caiaping  and  Outdoor  Education 

VIII.    V^at  the  Future  Holds 

Course  Goals 

To  introduce: 

1.  The  Scope  of  outdoor  Recreation 

2.  Basic  information  relating  to  canp  organization,  program  planning, 
and  leadership. 

3.  Training  in  Camp  Counseling. 

4.  Practical  skills  of  campcraft. 

5.  An  awareness  of  nature  and  conservation. 

6.  An  appreciation  of  our  natural  resources,  and  outdoor  heritage. 

7.  The  identification  and  recognition  of  problems  facing  our  cotintry 
in  outdoor  recreation. 

^     Recommended  by  the  California  Society  of  Park  and  Recreation 
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S.    The  development  of  a  dedicated  desire  to  improve  the  outdoor 
recreation  opportunities  in  America. 

Student  Ferforniance -Objectives  and  Evaluation 
The  student  vdll: 

1.  Present  a  short  written  paper  or  term  report  on  an  Outdoor  Recreation 
topic, 

2.  Teach  canzping  or  program  skills  to  class. 

3.  Take  a  2-day  backpacking  trip. 

4-    Demonstrate  campcraft,  nature,  and  conservation  skills. 

5.  Complete  quizzes  and  unit  assignments. 

6.  Participate  in  mid- term  and  final  examinations. 
Units  of  Work 

I.    Outdoor  Recreation  in  American  Life 

A.  Definition  of  outdoor  recreation 

B.  The  need  for  outdoor  recreation 

C.  Scope  of  outdoor  recreation 

1.  Sightseeing  and  touring 

2.  Picnicing,  outings,  cookouts 

3.  Hiking,  mountain  climbing,  hosteling,  horseback  riding 

4.  Fishing  and  hunting 

5.  Camping 

a.  organized 

b.  family 

c.  day 

6.  Nature  recreation 

7.  Historical  and  archeological  interests 

8.  Winter  sports 

9.  I'ater  related  recreation 
10.    I4::)torised  vehicles 

D.  Extent  of  outdoor  recreation 

1.  Commercial  outdoor  recreation 

2.  Agencies  concerned  vlth  outdoor  recreation 

a.  municipal 

b.  state 

c.  federal 

d.  county 

e.  voluntary  organizations 

f .  private  organizations 

3.  Leisure  use  statistics 

E.  Values  of  outdoor  recreation  progranis 
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?ack£round  of  C^atdor.-r  Hecro-tion  i::         U::it-3  States 

i  •    The  Air.erican  TvH.a.n 

Exploration  and  the  Colonial  Period 
rh3  19th  century  rjid  Testvcrd  expansion 
Characteristics  inriuencir-t'  recreation 

2.  Exploration  of  natural  resources 

3.  Disa.ppearajiC3  of  lajid 
A-*    Grovth  of  the  cities 
5.    ?-±se  of  social  probleniS 
Rise  of  State  larks 
Devclopirent  of  I^Iational  pr.rks 
Begitii'^ng  of  canrping  novenent 

0.    Grovrth  of  outdoor  recreation  r.-rocr.^ins 

V'l^     Organized  Caniping 

A.  Growth  and  extent  of  or^aniz-cd  ca:  p'.ng  in  the  United  States 

B.  Values  and  objectives  of  capping 

C.  Types  of  camps 

1.  In  terms  of  sponsorship 

a.  private  d.  school 

b .  o  rgani  zation  e .  chu  r ch 

c.  public  f.  others 

2.  In  terms  of  groups  served 

a.  youth  c.  adult 

b.  family         d.  special  groups 

3.  In  terms  of  duration 

a.  resident  camp 

b.  day  camp 

c.  short- term  and  overrxight  camp 

D.  Camping  as  part  of  the  comrrunity  recreation  program 

1»    Resident,  family  and  day  camps  sponsored  by  public 

authorities 
2.    Camping  programs  of  coirjnionity  agencies 

E.  State  and  federal  assistance  to  the  camping  mov.sment 

F.  Tlie  American  Camping  Associa.ticn 

1.  professional  leadership 

2.  emphasis  on  standards 

3.  camping  trends 

a .  decentrali zation  c .  leadership 

b.  rnctivation  d.  others 

G.  Day  camping 

H.  The  skills  of  counselin/^ 

IV.    Outdoor  Recreation  Skills 

A.  Toolcraft 

1.  Use  of  knife,  scce,  hatchet  and  saw 

2.  Maintenance  of  tools 

B.  Fire craft 

!•  ■  Forest  ;fires  -  ca\iser>^  consequences,  prevention 
2.  Campfires 
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C.  Can:p  coo'^:ery 

D.  HopecraTt 

E.  Orienteerd,rg 

F.  Vildeniess  survive?^ 

G.  T»jnts  and  shelters 
K.    Camp  sanitation 

I .  Backpacking 

1.  equipment  available 

2.  plannin^( 

3.  health  and  safety 

V.    Nature  Education 

h.  Orientation  to  nature  education 

B.  VJeathcr 

C.  Natur.-  Trni.lo 

D.  Astror.cmy 

Li.    Rocks  and  soils 

F.  Plants 

G.  Aninials 

VI.    Conservation  ard  Outdoor  Recreation 

A.  Dependence  of  outdoor  recreation  upon  natural  resources 

B.  The  meaning  of  terp^s 

1 .  cons  ervation 

2.  presentation 

C.  Problems  of  conservation  for  recreation 

D.  Approaches  to  conservation 

1.  land  reserves 

2.  legal  restxrLctions 

3.  iniprovement  of  resources  r.ana£;e:r.ent 
4..  education 

VII,    School  Camping  and  Outdoor  education 

A.  Present  status 

B.  The  increase  in  school  carnping.  and  outc?oor  education 

C.  Objectives  in  school  outdoor  education  programs 

D.  Problems  in  development  of  outdoor  education  programs 

E.  Areas  of  experience  in  outdoor  education 

IX.    l.Tiat  the  future  holds 

A.  Outdoor  recreation  trends 

B.  Outdoor  recreation  problems 

C.  Need  for  new  facilities 

D.  the  need  for  education 

E.  the  federal  and  state  role 
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Texts  and  Referer.cer. 


Kiccliollj  Viclr.  and  Cra\'ford,  If:?..    C--;o  Ccuncelin-"-.    iliiladel;  ..ia: 
V.  3.  3?jiiiders  Oc:::_.'JL^^yf  1970. 

Udall,  Stevart  L.    The  Quiet  Crisis,    Tev  Ycrk:    He  It,  Rir.ehert 
and  Vinston,  1963. 

Allen,  Shirley  V.  and  Justin,  Leonard  V.    Ccnser^/irir  Nature! 
Resources.    Na\J  York;     McGrav-Hill  Book  Co.,  19'' 5. 

B.  .Liu.cii.^  /rai:^.  C.    Recreational  Use  of  Vild  Ica:ids.    IJev:  York: 
iicGrav-Hill  Book  Company,  1959. 

Outdoor  Recreation  Resources  Review  Comirdssion.    Outdo  or 
Recreation  in  Ainerica.    VJashir^ton,  D.  C.:    U.  S.  Gove mnent  Printing 
Office,  1962,  and  later  publications. 
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Hours  Per  V/cGk 

Class,  2:  Lc^bcratory,  3 

Course  Desc ript<icn 

A  theor'  £..nd  activity  course  :  ^  ..^'.ccr.l  ir.s^r.^- wic_.. 

n;ateria_,  .^nd  ijifor;:.ation  nece^crary  tc  effectively  co.iduct  soc- 
ial recreation  in  clubs,  playgro'onds,  recreation  centers,  churches 
and  canps.    Emphasis  is  on  the  social  development  and  integrat- 
ion of  indi^/iduals  into  ^oup  programs,  including  piaririing,  pro- 
graiTiLiing,  and  conducting  social  recreation  activities. 

ilajor  Divisions 

I.     The  Nature  of  Social  Recreacion 

II.    Specific  Leadership  Techniques  and  u'ature  of  oocial  Rec- 
reation Activities 

III.  Leadership  Techniques  in  forking  with  r^eople 

IV.  Planning  in  Social  Recreation 

V.  Party  Planning  and  Organisation 

VI.  Age  Characteristics  and  A.dapting  Activitio^; 

VII.  Special  ^.reas  witliin  Social  Recreation 

VIII.  Special  Leadership  Problems 

I.X.  Recreational  Games 

X.  Evaluation  of  Social  Events 

XI-    Use  of  Social  Recrec.tion  in  Various  Settings  and  for  Special 
Groups 

Course  Goals 

To  introduce: 

1.  Experience  in  leadership  situations. 

2.  Opportunities  to  practice  activity  skills  in  class  demon- 
strations . 

3-    Techniques  and  methods  of  leadership  for  social  events 

4.*    A  working  knowled^-e  of  social  games  and  activities  for 
different  age  groups. 

Recommended  by  the  California  Society  of  Park  and  Rec- 
reation Educators,  March  4,  1972, 
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c-'ir  ri  u  '-'3 « 

7,  -rjn      .crtiu.it tz  ^vur^zxcc  the  plu^nin^,  ^Ls.-idi:*.',  :./.d  eval- 
uating of  sjcz^uI  rocvez.ticu  activities. 

8,  .-ja  a^. -rreciation  ar.d  vJT.der3t,./.ding  of  tlie  values  of  social 
recreation. 

9»    i-.  aatU'id  rl^ilosophy  cf  iccre^^Lija  ^i..d  leisure  ti...e  living. 
Student  Perforinanco.  Objectives  and  Iv.  laatioa 
The  studoat  vdll: 

1,  Participate-  as  a  group  leader  in  low  organisod  ga...es;  pre- 
sent a  written  or  typed  description  of  the  ganie  or  activity. 

2.  i^repare  a  bulletin  board  dis;:)lay, 

3»    Participate  in  a  special  event:  working  in  a  group  or  com- 
mittee of  4.  or  5,  plan  and  conduct  two  rpeciai  events,  i.e. 
a  P^-ty,  show,  dance,  or  soiAe  other  event,  sponsored  by  local 
recreation  agency,  school  or  organisation. 

a.  Each  event  will  be  planned  f      a  r^pecific    uje  group  or 
special  situation  group,  such  as  a  hospital  ward. 

b.  Each  cor^:,ittee  udll  select  a  chairr/ian  a^id  a  secretary. 

c.  A  typed  progra.71  plan  for  each  event  will  be  turned  in  by 
tl:e  secretary  one  week  before  the  scheduled  date. 

d.  Each  conniittee  will  distribute  appropriate  printed  mater- 
ials to  the  class. 

e.  H  \>n7itten  evaluation  of  each  event  is  req*  ired  of  all 
niembers  of  the  committee. 

A..    Ccuplete  two  examinations  and  possible  quis/:.es. 

5.  Develop  a  Party  Pak  featuring  a  repertoire  of  ga^iss,  activ- 
ities, and  songs,  which  will  be  turned  in  the  last  week  of 
class.  Guidelines  will  be  given.  Each  kit  must  contain  a  list- 
ing of  all  supplies,  equipment,  aids,  and  suggestions  for 
their  use. 

6.  Complete  a  term  report.:  prepare  a  written  (typed)  report 
dealing  with  the  planning  and  organization  of  a  social  event 
(party,  fashion  show,  swim  party,  banquet,  dance,  etc.). 
Event  can  deal  with  a  hypothetical  situation. 

Units  of  Work 

I.    The  Nature  of  Social  Recreation 

A.    Definition  of  Recreation  and  Social  Recreation 
O  ,  B.    Classification  of  Social  Recreation  games. 
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i^ilnniploc  of  Social  gai..es  leadorsiiip 
-IgTials  ^.rid  Cues  'to  gain  -attention 
U3e  of  Volcnteers 

Foriaations  for  expl- inin^  garr.es  (circle,  line,   files,  etc.) 


Ps^/chologicc^l  effects  01  rarne  formations 
Techiiiques  for  uaneuverir.cj  groups 
Choo:?in^  tean.s 

Tne  retributes  of  the  good  recrec^tio::  leader 
Resf  oriGibilities  of  the  leader 


IV.     Planning  in  ^of^ica  Rocre;Ltion 

Selecr^iori  of  prograin  ecbivities 
3.  Facilities 

C.  ^'ublicity 

D.  ProKran 


Decorations  and 

refresiiHiOnts 

ethers 


.'arty  Planning  and  Organization 

A.  Pre-party  coiamittee  of  individu.^.l  work 

B.  i'lechanics  of  uurty- giving 

C.  Before  the  party 

D.  During  the  party 
3.  After  the  party 

F.  Progressive  parties 

G,  Evaluation 


VI, 


Age  Characteristics  and  Adapting  Activities 


Cpecial  Areas  within  Social  Recreation 
A.    Banquets  F. 
B  •    F.ntertainment  G, 
Cc    Picnics  and  Outdoor  social  events  H. 

D,  Progrecsive  dinners  and  gair.es  I. 

E.  Large  group  programs 


Decorations 
Skits  and  Dra'iia 
Sources  and  Resources 
I\iblicity  and  promo- 
tion 


VIII*    Special  Leadership  Problems  (Discipline  and  Control) 
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aI.    Use  of  Social  Recreation  i::  Various  Seti:in;;o  a::d  for  Jpeci:.-! 
Groiios 

A.  Yo^.a:ig  children 

B.  Peen^^ge  rs 

C.  ..dults 

D.  Social  Recroation  for  the  i-.rred 

E.  The  Family 

F.  Sx-:ecial  Groups  (retarded,  handicapped,  aged,  therapeutic, 

etc . ) 

G.  Other 
Texts  and  Fleferenncs 

Uitchell,   ZLner^,  and  Borot,   LVe?.y:^o.     social  Goi.ies  for  :;ecreation, 
uew  York:  Ronald  Press  Company,  IS'S?. 

Harris,  Jane.,  File  0^  Fun.  : iinneaoolis :  Burgesn  ublishing 
Company,  1970* 

Reader^  Digest  i.ssociation.  Pock  of  1000  Family  Games..  Pleasant- 
ville,  iiev/  York:  The  Reader's  Digest  ^.ssociatiou,   Inc.^  1971- 

Wackerbarth,  Mcrjorie.,  and  Grahi.jn,  Lillian.  Successful  Parties 
and  ilov/  to  Give  Them.     dnnea  :.olis :  T..::.  Denison,  1962. 

Corbin,  Dan.  H.,     Recreation  Leadership,  ijnglewocd  Cliffs^ 
New  York:  Prentice-  Hall,   Inc.,  1970. 
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CGUKSE  CUTIIIE 

PERFORMNG  AHTS  IN  RiiCHEATIOlI  3  Units 

Hours  Per  Week 

Class,  2;      Laboratory^  3. 

Course  Description 

Development  of  an  appreciation  for  and  leadership  techniques  in  the 
Performing  Arts  such  as  music,  dance^  and  drama^  all  of  vhich  have  made^^a  d 
cultural  impression  on  American  society.    Course  vail  also  include 
rhythmics,  puppetry,  and  pageantry  emphasizing  special  events  and  the  use 
of  specialists  in  each  field.    Instruction  tdll  be  focused  on  the  organi- 
zation and  supervision  aspects  of  these  activities,  rather  than  on  the 
mastery  of  performance  skills. 

Major  Dn  vifid  ons 


I. 

Introduction  to  the  Performing  Arts 

II. 

Effective  Leadership  in  the  Performing  Arts 

III. 

Recreation  I^^sic 

IV. 

Recreation  and  Dance 

V. 

Drama  in  Recreation 

Story  Telling 

VII. 

Pageants,  Festivals,  and  Holiday  Drama 

Course  Goals 

To 

introduce : 

1.  The  Performing  Arts  as  an  integral  part  of  a  well  planned  rec- 
reation program,  including  singing  activities,  musical  instruments 
rhythmic  activities,  and  msic  appreciation.    Emphasis  vdll  be  on 
developing  an  appreciation  of  imisic,  ra.ther  than  mastery  of  per- 
formance skills, 

2.  Methods  and  materials  of  folk,  square,  and  social  dance;  attention 
to  terniinology,  fundamental  skills,  selection  and  presentation 

of  dances. 

3.  A  survey  of  the  scope,  values,  and  fundam.ental  skills  of  drama  and 
its  role  in  recreation. 

4..    Leadership  methods  and  techniques  in  presenting  pageantry  empha- 
sizing special  events. 

5.    Laboratory  experience  to  develop  skills  in  the  Performing  Arts, 
leadership  and  teaching  experience. 

Recommended  by  the  California  Society  of  Park  and  Recreation 
Educators,  March  4,  1972, 
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Student  Perforrr.rncG  Objccti.vcj  ?ncl  l^:alun.tion 
The  student  v.dll: 

1.  Develop  ].eadership  proficiency  iu  the  organization  and  supervision 
of  the  lerforming  Arts. 

2.  Participate  in  all  areas,  suggested  reading  references,  class 
discussion,  and  unit  assigninents . 

3.  Farticipate  in  practical  tests  dealing  (question^answer)  with  the 
various  Performing  Arts  skills. 

.    Parti cipatc  in  Kiid-tern]  and  final  examinations. 

5.  Make  a  Urn\  report  on  the  organization  of  a  specific  pro^:ram  in 
^. ^  ^<-'^-r,jrjmr)g  Arto  field. 

6.  -tend  plays,  opera,  concerts,  dance  v resentations,  and  other 
special  events. 


7. 


Participate  in  class  projects,  such  as  v/riting  a  play,  building 
show  P^"^'^^^g  on  a  play;  community  cultural  arts  or  hobby 


Units  of  V-'ork 

I.    Introduction  to  the  Performing  Arts 

A.  Overview  of  the  Performing  Arts  field 

B.  The  need  for  recreation  in  the  Perforndng  Arts 
^.    bcope  of  the  Performing  Arts  field 

D.    Values  of  Performing  Arts  programs 

II.    Effective  Leadership  in  the  Performing  Arts 

A.  The  Leadership  Process 

B.  Keeds  and  Interests  of  People 

C.  The  Nature  and  Types  of  Groups 

D.  Methods,  materials,  and  techniques 

III,    Recreation  Music 

A.  Scope  of  program  in  music 

1.  Kinds  of  music  for  recreation 

2.  Value  of  msic 

3.  Appreciation  of  music 

B.  Singing  in  recreation 

1.  Informal  singing 

2.  Community  singing 

3.  Preparation  for  Community  Singing 

4.  Presentation  of  Comr:-:unity  Singing 

5.  Methods  of  Song  Teaching 

6.  Musical  games  and  rhj'i^hms 
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C.    Recreation  through  playing  an  instrument 
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D.    Recreation  throu£:h  Listening 


E.    Trends  in  Recreation  Music 


ly. .  Recreation  and  Dance 


A.  Origin  and  developj.'ient  of  dancing 

B.  Folk  and  square  dancing 

C.  Social  dancing 

D.  Modem  dance  ^.creative  dance,  jaisz,  etc) 
V.    Drama  in  Recreation 


A.  l\Tiy  Drama? 

B.  Values  of  Recreation  Drama  and  Creative  Play 

C.  Kinds  of  Dra^matic  Programs 

1,    Informal  dramatics  2..    Formal  activities 


D.  Planning  the  Program 

E.  Fundamental  Skills  of  Informal  Dramatic  Activities 

F.  Puppetry 

G.  Shadow  Plays  and  Marionettes 

H.  Facilities  and  paraphernalia 

VI.    Story  Telling 


A.  The  purposes  of  story  telling 

B.  Tscliniquea  of  story  telling 
G.  Materials  for  stcry  telling 
D.  Preparation  of  a  story  teller 

.  E.  Presentation  of  the  story 

F.  Possible  outcomes  of  story  hour 

VII.    Pageants,  Festivals,  and  Holiday  Drama 

A.  Valines  of  pageants  and  special  events 

B.  Organization  of  events 

G.  Leadership  and  supervision 

1.  Needs  of  leadership 

2.  Special  problems 

D.  Facilities^  equipment,  and  supplies 

E,  Evaluation  techniques 
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MF   AVAILABLE   IN  VT-EMC  SFT. 

PUB  DATE  -   25JUN70     5hP.      PRESENTATION  OF 

RECREATION   EDUCATORS  INSTITUTE-WORKSHOP 

(SANTA   MONICA,   CALIF.,    JUNE   22-25^  1970). 

DESCRIPTORS  -  ^RECREATION;  *VOCATIONAL 
niPECTORS;    ^COMMUNITY  COLLEGES;  BEHAVIORAL 
OBJECTIVES;   JOB   DEVELOPMENT;  VOCATIONAL 
EDUCATION;    POST-SECONDARY  EDUCATION; 
❖  INSTITUTES   {T*AINJING  PROGRAMS);  «MANPOwER 
NEEDS;    INSERVICE  TEACHER   EDUCATION;  THERAPY 
IDENTIFIERS  -  RECREATION  TECHNICIANS; 
♦ASSOCIATE   PROFESSIONALS;  CAREER  AWARENESS 

ABSTRACT  -   V^RITTEN   BY   SIX  MEMBERS   OF  A 
PLANNING  COMMITTEE  ABOUT   A  4-DAY  INSTITUTE 
FOR  RECREATION   EDUCATORS   AT  THE  COMMUNITY 
COLLEGE   LEVEL,    THIS  REPORT  PRESENTS 
HIGHLIGHTS   CF  THIS   FIRST    INSERVICE  TRAINING 
PROGRAM  FOR   RECREATION   EDUCATORS  OF 
CALIFORNIA   COMMUNITY  COLLEGES  THAT  OFFER 
RECREATION   LEADERSHIP   TECHNICIAN  PROGRAMS. 
THE  PURPOSE   OF   THE   WORKSHOP   WAS  TO  HELP 
RECREATION   EDUCATORS  UTILIZE   JOB  PLACEMENT 
AGENCIES   FOR  GRADUATES  OF   2-YEAR  VOCATIONAL 
PROGRAMS.    A  LIST  OF   SIX  OBJECTIVES  OF  THE 
INSTITUTE   PRECEDES   THREE  SECTIONS,  EACH 
FOCUSING  ON  A   SEPARATE   ASPECT  OF  MANPOWER 
NEEDS   FOR   RECREATION  LEADERSHIP,    THE  THREE 
PARTS   ARE:    (1)    IDENTIFICATION  AND  ANALYSIS  OF 
JOB-MARKET  NEEDS,    (2)   RECREATION   FOR  SPECIAL 
GROUPS,   AND    (3)    CREATIVITY   IN  COMMUNICATIONS. 
{AG) 
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RECREATION  EDUCATORS  INSTITUTE -WORKSHOP  SPONSORED  BY  CALIFORI 

SANTA  MONICA  COLLEGE.  JUNE  22-25.  1970  01 


U.S  DEPARTMENT  OF  HEALTH. 
EDUCATION  &  WELFARE 
OFFlCe  OF  EDUCATION 

THIS  'DOCUMENT  HAS  BEEN  REPRO- 
DUCElO  EXACTLY  AS  RECEIVED  FROM 
THE  PERSON  OR  ORGANIZATION  ORIG- 
INATING IT  POINTS  OF  VIEW  OR  OPIN- 
IONS STATED  DO  NOT  NECESSARILY 
REPRESENT  OFFICIAL  OFFICE  OF  EDU- 
CATION POSITION  OR  POLICY 


Herein,   we  are  reflecting  upon  "yesterday's'' 
conception  of  recreation  ar*  a  "force"  affecting 
our  total  future  environment.     But  we  cannot 
limit  nor  confine  ourselves  by  the  following 
extractions  -  they  should  serve  only  as  guide- 
lines or  points  of  departure.     They  serve  only 
to  bring  recreation  into  sharpest  focus  and 
make  it  a  "Living  Force." 
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INTRODUCTION 


This  foiir-day  Institute  was  the  first  in-service  training  program  for  Recreation  Educators 
of  California  Community  Colleges  that  offer  Recreation  Leadership  Technician  programs. 
The  purpose  of  the  Institute  was  to  help  recreation  educators  become  updated  in  the  tech- 
niques and  methods  of  communication  skills  and  interpretation  of  values  and  goals  of 
placement  agencies  that  serve  the  Recreation  Leadership  Technician  students. 

Aware  of  the  increasing  importance  of  trained  personnel  for  recreation  leadership  positions, 
as  identified  in  national  recreation  surveys,   the  California  Community  Colleges  are  endeav- 
oring to  meet  these  needs.     The  District  Plans  for  Vocational  Education,   1969,  indicated 
that  15  Community  Colleges  offered  major  occupational  career  programs  to  train  persons 
for  the  associate  professional  position:     Recreation  Technician.     During  1970-71,   there  have 
been  eight  additional  programs  proposed.     Currently  over  1,000  students  have  enrolled  as 
majors.     Because  of  the  future  predictions  for  the  need  for  persons  with  face-to-face 
leadership  skills  and  basic  recreation  program  knowledges,   there  is  every  indication  that 
the  n\imber  of  educational  and  training  programs  will  increase  threefold  in  the  next  five 
years. 

The  new  terminology  for  graduates  of  career  programs  is  ASSOCIATE  PROFESSIONAL 
rather  than  the  terms  used  in  the  past,    such  as  semi-professional  or  para-professional. 
The  associate  professional  indicates  that  the  individual  has  an  associate  degree  and  also 
that  he  is  working  along  with,   or  an  associate  to,   the  professional  person,    and  his  train- 
ing has  included  some  of  the  skills  and  knowledges  needed  for  a  support  role  in  recreation 
leadership  programs. 
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RECREATION  EDUCATORS  INSTITUTE-WORKSHOP  HIGHLIGHTS 
Preparation  of  Recreation  Leadership  Curriculum 

Introduction 
Part  One: 

Identification  and  Analysis  of  Job-Market  Needs 
Part  Two: 

Recreation  for  Special  Groups 
Part  Three: 

Creativity  in  Communications 
Acknowledgements 
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OBJECTIVES  OF  THE  INSTITUTE 


1.  To  identify  the  job  needs  of  private  and  public  agencies  and  determine  work  experience 
stations  open  for  associate  professionals. 

2.  To  practice  the  skills  necessary  to  serve  agency  needs. 

3.  To  evaluate  course  content  in  relation  to  agency  needs. 

4.  To  survey  existing  teaching  materials  and  media  used  in  the  new  recreation  core  course. 

5.  To  recommend  specific  new  materials  that  will  coordinate  the  course  theory  and  the  job 
needs  as  designated  by  the  agencies. 

6.  To  identify  and  develop  potential  career  ladders  that  will  serve  both  the  college  programs 
and  employer  needs. 
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IDENTIFICATION  AND  ANALYSIS 
OF  THE  JOB -MARKET  NEEDS" 


Purpose:        To  analyse  and  identify  the  manpower 
job-market  needs. 

Moderator:     Dr.    Jean  Tague,   Special  Consultant 
Tague  and  Associates 
Santa  Monica,  California 
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Don  L,    Neer  -  Executive  Dii'ector,    California  Park  and  Recreation  Society,  Fresno. 


I  am  quite  pleased  to  be  asked  to  sit  in  and  learn  about  the  work  of  the  California  Community 
Colleges  in  the  area  of  Parks  and  Recreation.     You  are  to  be  complimented  on  getting  this 
in  s  titute  unde  r way . 

Thirty-three  years  ago,   in  1937,   the  first  College  Conference  for  Training  Recreation 
Workers  was  held  at  the  University  of  Minnesota,   Minneapolis,  Minnesota. 

From  it,   the  first  four-year  "Recreational  Leadership"  curriculum  was  offered  by  the 
University  of  Minnesota  and  I  was  lucky  enough  to  be  in  that  first  class.     Four  years  later, 
twenty  of  us  received  the  first  Bachelor  of  Science  Degree  in  Recreational  Leadership.  It 
is  interesting  to  see  that  your  thinking  for  the  two-year  Community  Colleges  is  quite  similar. 

In  addition  to  a  heavy  program  of  recreational  skill  training  in  the  college  of  education,  we 
were  required  to  tcike  courses  in  many  of  the  other  schools-- such  as  geology,  astronomy, 
psychology,  botony,    and  music- -competing  against  the  majors  in  their  field  of  specialization. 
It  was  a  broad  cross -fertilization  of  knowledge  comparable  to  many  of  the  "Humanities" 
courses  offered  today. 

Vfe,    also,   had  strong  field  work  training--in  the  Settlement  Houses,    and  Minneapolis  and 
St.   Paul  public  agencies.     On  the  Junior  College  level,   the  one  thing  I  feel  is  most  vital 
is  that  majors  get  field  training  such  as  camping--especially  during  the  sxammer.     We  took 
camping  and  it  included  actual  experience  in  the  field.     One  of  the  things  we  were  encouraged 
to  excel  in  was  to  be  a  specialist  in  at  least  one  sport,  but  we  were  also  exposed  to  ceramics, 
theatre,   music,    and  other  fields,     I  feel  that  there  shovild  have  been  a  stronger  emphasis  on 
business  administration  skills  such  as  speech  and  accounting.     Those  coming  Into  administra- 
tion will  have  to  be  businessmen  first,    and  practitioners  second;     As  far  as  placement  in  the 
industrial  recreation  field  is  concerned,    industry  is  looking  for  someone  to  augment  their 
personnel  staff  and  then,   if  they  have  a  background  of  recreation,   they  move  into  the 
3:ecreation  phase  of  personnel  activities. 


ERLC 


In  the  industrial  recreation  field,   there  are  probably  only  200  full-time  industrial  recreators 
in  the  country.     This  is  because  management  has  failed  to  realize  the  necessity  of  full-scale 
Recreation  Departments.     I  think  that  you  are  going  to  see  insurance  companies  insisting 
that  industry  come  up  with  fitness  programs-«-with  time  off  on  the  job  for  actual  working  out 
on  <*^ompany  owned  facilities- -there  are  200  firms  that  now  have  their  own  golf  courses.  There 
are  company  fitness  labs,    and  more  and  more  companies  are  moving  into  this  type  of  facility. 
The  average  executive  today  will  not  work  out  on  his  own,    so  he  needs  to  be  programmed  and 
put  into  a  fitness  schedule. 

In  the  1950*s,   three  colleges  set  up  complete  curriculums  for  Industrial  Recreation.  Purdue 
led  the  way,   North  Carolina  State  was  second,    and  Indiana  third.     They  have  all  since  dropped 
it  and  have  gone  to  what  they  call  a  General  Recreation  Curriculum  with  only  one  or  two 
courses  in  the  industrial  area.     Minnesota  today  specializes  in  Medical  Recreation,  A 
recreation  graduate  today  should  be  able  to  move  in  any  direction- -municipal,  military, 
hospital  or  private  agency.     CPRS  does  have  a  Job  Mart  and  listed  over  400  job  vacancies  last 
year.     The  jobs  are  there  for  your  new  two-year  graduates.     Again,    congratualtions  on  a  fine 
program  and  do  not  hesitate  to  call  on  CPRS  anytime  for  help  you  might  need. 
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Glenn  Thune  -  Administrator  of  Del  Rio  Convalescent  Hospital  and  Sanitarium. 


This  meeting  is  about  five  years  late. 

When  Medicare  came  onto  this  scene,   Medicare  pointed  up  the  need  for  Recreational 
Therapists.     There  was  no  place  to  get  them.     One  had  to  go  out  and  get  someone 
and  then  train  them.     And  so  it  is,   with  each  passing  day  nursing  homes  are  becoming 
more  and  more  involved  in  Recreational  Therapy.     The  problem  is  that  right  now  we 
do  not  have  anyone  coming  out  of  the  schools  trained,    so  that  they  can  walk  into  jobs 
that  are  available • 

In  Los  Angeles  County  Public  Health  facilities  alone,   there  are  over  500  nursing  homes 
that  need  at  least  one  Recreational  Director  and  other  recreational  workers.     We  have  a 
terrific  captive  audience  for  the  graduates.     These  500  nursing  homes  represent  39,000 
bed  patients.     The  nursing  homes,    in  Los  Angeles  County  alone,    can  take  all  of  your 
graduates  for  the  next  five  to  ten  years--if  you  train  them  the  way  we  need  them  trained. 

The  law  requires  that  we  have  a  physical  Recreational  Therapist — we  need  them  for  the 
welfare  of  our  patients.     Medicare  requires  a  ^planned  activity  program,  and  records  i.^^ist 
be  kept  avoidable  for  inspection. 

You,   J\inior  College  Educators,    are  here  discussing  curricul\xm  programs--!  hope  you  will 
not  leave  the  nursing  industry  out.     We  are  in  desperate  need  of  recreation  trained 
students  and  graduates  who  can  take  over.     When  you  plan  your  program,   plan  it  so  that 
each  one  of  them  will  visit  a  nursing  home  or  convalescent  hospital  to  see  what  they  are 
like.     You  can  teach  them  all  you  want  in  the  college,   but  they  need  that  practical 
experience- -to  get  in  there  and  work  with  the  patients. 
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Roxie  Schnetzer  -  Recreation  Specialist,   Mentally  Retarded,   Fairview  State  Hospital, 

Costa  Mesa. 


What  I  was  thinking  of  specifically  was  the  kind  of  thing  that  an  AA  Degree  person  would 
need  coming  out  of  school- -although,   in  most  situations,   he  would  probably  be  supervised 
by  a  four-year  per'-on  or  a  Recreational  Therapist.     He  or  she  would  end  up  dealing 
indirectly  with  the  pat?2nts  because  they  just  cannot  train  enough  four-year  people  to  do 
it.     You  can  consider,  your  AA  Degree  person  a  suh-profe ssional,   because  he  is  going  to 
be  used  as  a  professional,    and  you  are  going  to  have  to  train  him  or  h-er  with  the  same 
quality  of  training  as  the  four-year  person.     We  need  a  course  in  recreation  for  the  handi- 
capped; how  to  interact  with  them  is  important  because  how  you  meet  them  will  play  a 
large  part  in  whether  they  are  going  to  come  to  your  park.     If  the  leaders  on  the  play- 
ground,   or  recreational  facility,    are  not  comfortable  with  handicapped  people,   the  handi- 
capped people  are  not  going  to  be  comfortable  in  recreation--and  they  need  recreation. 
Attitudes  toward  handicapped  individuals  are  important  and  can  be  acquired  by  knowledge 
gained  through  properly  selected  courses  in  your  community  college  curriculum. 
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Botsy  Hardie  -  Coordinator  of  Volunteers,    Veterans  Administration,   Los  Angeles, 


What  might  one  of  your  students  encounter  as  he  or  she  goes  into  a  facility  or  into  a  communis 
program  working  with  the  physically  or  emotionally  handicapped?     The  possibilities  of  working 
situations  are  as  varied  as  one  can  conjui-e  up  in  one's  imagination.      Take  for  example,    the  ag< 
factor,    it  is  as  important,  as  it  is  varied. 

Then,   too,   terminology  can  be  a  very  confusing  element  to  any  professional  going  new  into  a 
field.     New  knowledge  gained  through  curriculum  can  and  should  be  reinfo-ced  by  doing 
voluntary  service  in  a  treatment  facility.     Many  and  varied  sev\nces  welcome  the  student, 
whether  he  or  she  is  on  the  community  college  level  or  four-year  college  level,   to  come  in 
and  do  some  volunteer  work  -  or,    in  some  instances,   they  do  have  an  internship  program, 
where  they  can  get  academic  credit  for  field  work  and  be  paid. 

As  to  the  area  of  registra^*-n,  the  National  Therapeutic  Recreation  Society  has  a  five- step  plan, 
beginning  with  the  AA  Deg.        and  going  to  the  Master's  and  above. 

In  Los  Angeles  County  alone,   13  hospitals  are  involved  jn  Rehabilitation  Services,    as  well  as 
numerous  agencies  and  institutions. 

It  seems  well  indicated  by  surveys  and  studies  that  the  coxnmunity  college  curriculum  should 
definitely  include  a  basic  course  or  courses  in  the  area  of  Therapeutic  Recreation.     I  recomm^ei 
that  you  survey  your  community  to  identify  the  needs  in  the  area  of  working  with  the  handicapped 
and  then  make  specific  recommendations  to  your  curriculum  committee  and  administrators  for 
their  considered  action. 
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Jo  Etien  -  Commercial  Recreator  -  Owner  of  one  of  Santa  Monica's  bowling  alleys. 


I  also  3ra  here  as  Chairman  of  the  Education  Committee  of  the  Chamber  of  Commerce. 
Part  of  our  education  program  encompasses  a  Recreation  Program  for  the  special  students 
of  the  Santa  Monica  School  District,    and  the  Kennedy  Child  Study  Center,     Once  a  year, 
the  businessmen  in  the  area,    who  are  in  the  recreation  business,    give  of  their  facilities. 
We  work  with  two  to  three  hundred  children.     It  is  an  in-school  program  and  they  are 
taken  out  during  school  hours  -   supervised  by  their  teachers  -  and  bussed  to  the  local 
recreation  facility.     This  program  covers  a  three-to-four  morxth  period  and  has  just 
completed  its  fourth  year. 

Community  volunteers  (some  of  whom  are  Santa  Monica  College  Recreation  Majors)  teach 
the  children  the  sport  to  which  they  are  being  exposed.     It  is  an  extraordinarily  successful 
activity  and  we  have  seen  the  marvelous  results  that  can  be  achieved. 

Question:     How  many  youngsters  do  you  have  in  your  retarded  bowling  program? 

Answer:       We  h  .  ..3  about  forty  that  bowl  every  week.      Once  a  year,    we  have  a  banquet 
to  which  their  parents  are  invited.      They  get  all  gussied  up  and  it  is  a  big 
night  in  their  lives. 

Quei^tion:     Do  you  feel  that  bowling  establishment  or  commercial  recreation  management 
should  be  a  curriculum  consideration? 

Answer:       Yes,   I  think  that  in  bowling,    as  in  many  commercial  establishments,  the 

important  thing  that  is  lacking  is  properly  trained  personnel  who  can  create  a 
wholesome,   people-orientated,    recreation  atmosphere. 
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David  C,   Feldhaixiraer  -  Graduate  Student,   San  Francisco  State  College. 


Research  paper  summary:     ''What  the  California  Community  Colleges  are  Offering  in 

Recreation  Curriculum. 


I  have  recently  completed  a  study  of  the  Recreation  Curriculum  that  is  being  offered  or 
that  is  planned  to  be  offered  in  the  California  Commu^  ty  Colleges.     I  received  over  90 
per  cent  response  from  the  87  schools  I  contacted.     Of  the  80  respondents,    66  offered 
one  or  more  courses  which  they  classified  ?s  recreation.     Of  the  14  respondents  which 
do  not  offer  any  recreation  courses,   five  were  planning  to  offer  courses  in  the  near 
future  and  nine  had  no  plans.     Forty-one  of  the  schools  plan  to  extend  their  programs. 
Twexity- seven  either  now  offer  or  plan  to  offer  an  AA  Degree  in  Recreation.  Forty- 
seven  offer  their  recreation  courses  under  the  Physical  Education  Departments,  with 
eleven  offered  -under  Recreation  Departments.     Forty- seven  per  cent  required  field  work 
in  the  curriculum.     Of  the  81  faculty  members  involved,    58  were  Physical  Education 
Majors,    20  had  degrees  in  Recreation,    and  17  had  had  no  recreation  work  experience. 
The  implications  of  the  study  were  that  the  schools  that  do  not  have  a  program  are 
getting  one  and  those  that  have  existing  programs  are  expanding  them.  Recrv^aticm 
Education  is  a  growing  fieldl 


Conclusions  and  Recommendations: 

More  courses  are  necessary.     A  program  which  takes  into  account  both  the  two-year, 
AA  Degree,   terminating  student  and  the  two-year  transfer  student  is   a  necessity.  A 
major  problem  with  the  four-year  colleges  is  that  they  will  have  to     -vamp  their  programs 
to  an  upper -division  level  and  all  but  eliminate  their  lower  division     ourse  work. 
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Mary  DeNure  -  Consultant  in  Public  Service  Occupations,   Office  of  the  Chancellor, 
California  Community  Colleges,  Sacramento. 


The  following  are  notes  from  the  "Swap  Shop  -  Rap  Session"  held  at  Santa  Monica  College. 


Question:      Many  of  the  morning  speakers  were  concerned  with  the  selection  of  students  for 
the  program.     They  indicated  that  students  should  have  vitality  and  an  extrovert 
personality.     The  uniqueness  of  the  two-year  college  is  that  they  try  to  "screen 
out."     Therefore,    do  you  use  a  "screening"  criteria?     Kow  do  you  obtain 
extroverts,    do  you  select  them  or  develop  them? 

Answer:        I  do  not  think  students,   to  do  well  in  recreation,    necessarily  have  to  be 

extroverts,   but  rather  they  should  be  excited  and  enthused  about  recreation  and 
working  with  people.     If  we  as  teachers  are  enthused,   we  pass  this  on  to  the 
students.     When  they  have  a  chance  to  be  a  success  v  iey  seem  revitalized. 

Question:     It  is  easy  to  teach  a  student  who  is  highly  motivated  and  likes  school.  However, 
recreation  educators  have  an  opportunity,    and  a  challenge,   to  help  students  who 
have  not  succeeded  in  other  educational  experiences  by  helping  them  to  succeed 
through  recreation.     What  kind  of  experiences  can  you  give  students  that  will 
help  them  succeed? 

Answer:       I  think  we  can  help  them  by  getting  them  jobs  and  helping  them  to  know  various 
people  in  the  recreation  area  through  field  work.     Along  with  their  field  experi- 
ences,  they  need  an  opportunity  to  share  these  e:;cperiences  with  faculty  and 
other  students.     This  opens  avenues  of  communication.     Field  work  should  be 
offered  the  first  semester  and  should  progress  from  observer* 'ons  to  actual 
practice  under  a  supervisor,    especinlTy  in  games  class^es. 

Question:     How  do  you  relate  your  two-year  prog    an  and  field  e:::n^    ?nces  with  the  four- 
year  program? 


ERLC 


4311 


Many  times  students  do  have  to  take  courses  over  at  the  four-year  schooL  How- 
ever,   California  State  College  at  Long  Beach  will  accept  students  who  transfer 
from  the  recreation  leadership  program  at  Compton  atnd  are  given  credit  for  the 
courses  they  have  had.     San  Jose  State  College  recommends  as  much  leadership 
experience  as  possible  in  the  first  two  years  and  a  concentration  on  philosophy 
and  administration  courses  in  the  upper  division. 

Do  the  field  work  courses  transfer? 

Right  now  only  as  electives.     However,   when  the  four-year  colleges  restructure 
their  program  so  that  there  will  be  a  sequence  of  learning  experiences,  that 
include  both  skills  and  ki.owledges,   that  progress  from  the  freshman  to  the  senior 
years  (or  the  two-year  school  through  the  four-year  school)  then  we  will  be  able 
to  see  a  true  career  ladder.     Cne  of  the  strong  arguments  for  the  two-year 
program  is  that  the  jobs  are  available  and  we  are  training  students  to  do  a  good 
job. 

How  do  you  see  your  prograim  --   as  transfer  or  as  terminal? 

The  main  goal  of  a  vocational  program  is  to  train  persons  for  employability. 
Therefore,   the  secondary  goal  is  transferability  to  the  four-year  school.      If  we 
can  have  both  through  articulation  with  the  four-year  school  and  a  sequence  of 
learning  experiences,   that  is  very  good.     However,   we  should  keep  in  mind  that 
we  are,    at  the  two-year  school,    an  occupational  training  program. 

How  do  you  identify  your  program  in  the  college  catalog? 

The  desired  identification  is  to  be  listed  as  Recreation  Leadership  and  defined  as 
an  occupational  major  with  a  core  and  support  courses  thr^t  add  up  to  at  least  20 
units.     Also,   with  the  separate  listing,    and  not  "hidden'*  under  physical  education, 
we  are  eligible  for  Vocational  Education  Act  funds. 

What  other  aspects  of  your  program  help  you  to  qualify  for  VEA  funds? 
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We  have  an  advisory  committee  of  representatives  from  recreation  agencies, 
county  civil  service,    state  colleges,    high  schools,    and  our  college  counselors 
and  personnel  placement  department.     In  addition,   we  have  instructors  who 
have  had  at  le    ^^t  two  years  of  occupational  experience  in  recreation. 

What  are  the  functions  of  your  advisory  committee? 

They  not  only  help  keep  us  up  to  date  on  new  curriculum  materials  and  the  job 
market  and  needs  of  agencies,   but  they  also  help  us  recruit  students  into  the 
program;  they  offer  field  experience   stations,    articulate  transfer  problems  with 
the  high  school  and  the  four-year  school,    and  provide  job  opportunities  for  our 
students.      They  are  a  good  source  of  part-time  faculty,  too. 

What  options  should  be  included  in  the  recreation  curriculum? 

The  discussion  centered  around  options  in  industrial  recreation  and  recreation 
for  special  groups  (mentally  and  physically  handicapped,    teens,    and  senior 
citizens).     However,   we  probably  won't  immediately  offer  true  options  to  the 
recreation  core,   but  start  with  a  few  classes  in  each  of  these  areas  that 
provide  an  orientation  to  the  kind  of  experiences  needed  and  relevant  skills  and 
knowledges  that  will  help  the  student  on  the  job. 

What  kind  of  work  experiences  do  you  offer  your  student  and  how  is  your  program 
structured? 

The  new  iJtate  law  indicated  that  students  may  acquire  up  to  16  units  for  work 
experience  if  the  course  is  taken  each  semester  for  four  semesters.  Students 
should  be  on  the  job  for  15  hours  per  week  and  attend  a  one-hour  class  per  week 
for  a  semester  to  be  granted  four  units.      The  faculty  coordinator  and  the  job 
supervisor  need  to  structure    a  sequence  of  job  experiences  that  relate  to  the 
classroom  learning  experiences.     We  keep  in  mind  that  wa  are  providing  education 
experiences  and  not  supplying  the  manpower  need  at  this  time.     However,  where 
the  students  can  provide  a  real  f  rvice  to  the  agency  we  hope  they  get  paid. 
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Question: 


How  is  the  field  work  coordination  worked  ijxto  your  teaching  load? 


Answer:        The  administration  gives  release  time  for  the  faculty  field  work  coordinator  to 
develop  the  progreim  with  the  on-the-job  supervisor  and  for  student  consulta- 
tions and  evaluations.     Each  fr^chool  generally  works  out  their  own  formula  for 
the  field  work-teaching  load  equation.     Also,    faculty  get  mileage  for  visiting 
field  work  stations.     This  can  come  from  the  VEA  funds. 

Question:      Is  it  easy  to  start  a  program? 

No,   it  takes  a  great  deal  of  effort  on  the  part  of  the  faculty  member  interested 
in  starting  a  program.     The  Dean  of  Vocational  Education  is  of  great  help  and 
will  assist  in  obtaining  the  funding;  but  the  main  task  of  determining  the  feasi- 
bility of  starting  a  prog  ma  begins  with  the  faculty  person.     He  must  gather  the 
advisory  committee,    find  the  field  work  stations,    arid  coordinate  with  other 
faculty  members  in  the  support  areas,    such  as  art  and  music.     The  faculty 
person  will  need  to  organize  the  curricula  and  present  it,   with  a  rationale  for 
the  program,   to  the  school  curziculum  committee  and,   then,    see  that  it  is 
properly  identified  in  the  school  catalog.      Finally,   the  faculty  person  recruits 
students  through  contacts  with  counselors  at  high  schools  and  on  his  own  colle.'^e 
campus.     Not  many  people  know  about  recreation  leadership,    and  the  new 
emphasis  on  job  opportunities  and  expansion.     Therefore,   the  program  initiator 
is  not  only  teaching  faculty,   but  public  relations  faculty  as  well. 

Question:     When  is  a  good  time  to  offer  classes         day,    evening,    extended  day? 

Answer:        We  have  found  that  night  classes  in  recreation  leadership  are  not  popular  because 
many  are  employed  in  the  afternoons  and  nights.     Mornings  have  proved  to  be 
the  best  time. 

Question:     Have  you  had  experiences  with  hiring  professional  recreation  agency  personnel 
as  part-time  faculty? 
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Answer:       Yes,  but  many  times  they  are  not  acquainted  with  the  college  atmosphere  ai.  ' 

jargon,   the  teaching  methods  and  mechanics  of  grading,   writing  course  outlines, 
etc.  ,    and  require  personal  instruction  in  these  areas.     However,   it  is  worth- 
while for  us  to  try  to  get  good  agency  faculty.      Also,    the  courses  offered 
during  the  svimmer  by  the  Vocational  School  of  UCLA  that  help  qualify  professional 
recreation  persons  to  obtain  teaching  credentials  are  very  helpful. 


Conclusion: 

Although  most  of  us  are  merely  at  the  program  development  stage*   there  are 
other  issues  that  also  mu&l  be  addressed,    such  as:     How  many  programs  should 
there  be  in  the  Community  College  system  of  California?     What  courses  s  ould 
be  considered  in  order  to  expand  our  curricula?     Is  the  recreation  therapist 
technician  our  job?     Do  we  u -jnt  licensing  for  the  recreation  therapist  technician? 
These  and  other  items  will  be  discussed  later. 
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THE  THERAPEUTIC  RECREATION  SERVICE  PICTURE  FOR  THE 
SEVENTIES:     PROBLEMS,   PRIORITIES  AND  CHALLENGES 


John  A.   Nesbitt,   Ed.  D.  ,   M.  T.R.  S. 
Associate  Professor 
Coordinator  of  Rehabilitation  Services 
Department  of  Recreation  and  Leisure  Studies 
San  Jose  State  College 
San  Jose,  California 
95114 


(The  full  text  of  this  position  paper,   including  footnotes 
and  references,   is  available  from  Dr.  Nesbitt.) 
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Handicapped  in  the  Community  Recreation: 

"  6 
In  1961,   Mumford  conducted  a  survey  of  community  therapeutic  recreation  programs.  Among 
forty-nine  municipal  park  and  recreation  departments  responding  !^    -  found: 

1.  A  total  of  2,284  handicapped  individuals  participated  in  the  oe  progran^is; 

2.  Nineteen  departments  hired  full-time  leaders  to  direct  the  programs; 
Thirty-eight  departments  hired  part-time  leaders; 

4.  Thirty-eight  departments  used  volunteers; 

5,  The  combined  totals  for  the  three  leadership  categories  were:     Full-time,  33; 
part-time,    115;  and  volunteers,   414  (totals  based  on  the   thirty-eight  respondents). 

7 

A  follow-up  study  in  1970  of  seventeen  of  the  former  showt  at: 

1.  The  population  of  these  17  communities  has  increa::,.„u  3d%; 

2.  The  total  number  of  therapeutic  recreation  service  clients  in  these  17  communities 
has  increased  155%; 

3.  There  has  been  no  gain  ir?  the  number  of  full-time  or  part-time  leaders; 

4.  The  number  of  volunteers  has  increased  103%; 

5.  The  starting  salaries  ranged  from  $598/mo.    ($7,  176/year)  to  $693/mo,    ($8,  316/year); 

6.  In  fourteen  out  of  seventeen  ^onamxmities,   park  and  recreation  departments  programs 
for  handicapped  school  age  cnildren  were  offered; 

7.  In  six  out  of  seventeen  com^nunities  public  and/or  special  schools  offered  recreation 
programs  for  handicapped  children. 

I.      Manpower  Projections  in  Therapeutic  Recreation  Service: 

9 

In  an  article  in  the  Therapeutic  Recreation  Journal  ,    Verhoven  stated  that  there  is  a 
serious  deficiency  in  terms  of  numbers  of  qualified  personnel  providing  therapeutic  recreation 
services  for  ill  and  handicapped  clients. 

The  following  tables  were  included  by  Verhoven^^  and  illustrate  anticipated  manpower  deficiencies^ 
which  threaten  to  reach  critical  proportions  during  the  1970»s  in  the  field  of  therapeutic  recrea- 
tion service,    and  numbers  of  therapeutic  recreation  service  personnel  anticipated  to  need  two 
or  more  years  of  formal  academic  training  on  the  college  level  through  year  1980. 
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Table  III 


EstdLmated  Ntaiberg  of  Hew  Therapentic  Recreation 
Service  Personnel  Needed  by  1980 


Statug  Quo 
1,609 
3,020 
3,003 


Target 
3,963 
10, 938 
18.786 


Judgement 
7,103 
10,753 
29,218 


Table  IV 


Projected  Estimates  of  Meed  for  Therapeutic  Recreation 
Service  Personnel  Requiring  Two  Years  of  College  Training 


XsS£  status  Quo 


Supply  pi^mand 

1970        4,239  4,859 
1975  4,102 
1980  4,685 


Deficit 

5fe^d 


4,859 
5,203 
5,590 


Supply 


Target 


Demand 


Deficit 
Need 


4,239 
4,102 
4,685 


5,805 
8,385 
11,933 


-1,566 
-4,283 
-7,248 


Supply 
4,239 
4,102 
4,685 


A  similar  projection  analysis  for  positions  in  the  supexvisory,  administrativ< 
and  consultative  types  of  positions  in  therapeutic  recreation  service  which  r< 
otcre  years  of  formal  higher  education  is  illustrated  in  Table  V. 

Table  V 

Projected  Estimat^ft  of  Need  for  Therapev.tic  Recreation 
Service  Personnel  Requiring  Foar  or  More  YearaL  of  Collecre  Training 


Year 


1970 
1975 
].980 


Status  Quo 


Supply  Demand 


Deficit 
Need 


6,243 
5,825 
6,222 


7,232 
7,744 

8,320 


-989 
-1,919 
-2,098 


Target 


Supply  Demand 


Deficit 
Need 


6,243 
5,825 
6,223 


8,640 
12,480 
17,760 


-2,397 
-6,655 
-11,538 


supply 
6,243 
5,825 
6,222 
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Table  III 

Egtimated  Muaabers  of  Hew  Thar^pentic  Recraation 
Service  Personnel  Needed  by  1980 


r  Status  Qmo  Target  Judgement 

0                 1^609  3^963  7,103 

5                 3,020  10,938  10,753 

0                 3,003  18,786  29,218 


Table  IV 

jected  Estimates  of  Meed  for  Therapeutic  Recreation 
ice  Personnel  Recjuiring  Two  Years  of  College  Training 

Target  Judgfunent 

Deficit  Deficit  Deficit 


nd  Need  Supply       Demand  Need  Supply        n^m^nrt  Need 

9           -620  4,239  5,805        -1,566  4,239  6,665  -2,426 

3          -1,101  4,102  8^385        -4,283  4,102  10,320  -6r218 

0           -905  4^685  11,933        -7,248  4,685  16^125  -11^440 


nalysis  for  positior.it  in  the  supervisory,  administrative  and  managerial 
of  positions  in  therapeutic  recreation  service  Which  require  four  or 
igher  education  is  xllustrated  in  Table  V« 

Table  V 

ected  Estimates  of  Need  for  Therapeutic  Recreation 
rsonnel  Requiring  Four  or  More  Years  of  College  Training 

Target  Judgement 

Deficit  xt  Deficit 


nd  Need  Supply  Demand  Need  Supply       Demand  Need 

2               -989  6, 243  B, 640  -2 , 397  6, 243  9, 925  -3,677 

4            -1,919  5,825  12,480  -6,655  5,825  15,360  -4,536 

0           -2^098  6,223  17,760  -11^538  6,222  24,000  -17,778 
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In  a  study  conducted  by  Stein  (II) ^  numbers  of  students  graduating  fi 
therapeutic  recreation  curriculum  nationwide  on  the  bmchelors,  masters  anc 
were  ascertained • 

For  his  study  Stein  used  the  eight  regions  which  were  based  upon  the 
Recreation  and  Parks  Association  regional  plan. 

It  was  determined  that  in  1969,  531  students  were  enrolled  in  therape 
degree  programs.  Of  these,  381  were  working  toward  a  baccalaureate  degree 
pursuring  a  masters  degree  and  only  15,  a  doctorate. 

The  following  tables  were  included  by  Stein.  (12) 

Table  VI 

Distribution  of  Students  Specializing  in  Therapeutic  Recrea 
Bachelors  (N-28)  Master's  (N-19)  Doctoral  (N-6) 

Region  No^  .   No^  No.  

Nojctheast 
Mid-Atlantic 
Southeast 
Great  Lakes 
Mid-West 
Southwest 
North  Pacific 
South  Pacific 

Total t 

Meant 

Range  t 


—  61 

20  29  9 

37  37 

126  27  3 

39  3 

24  7  2 
6 

129  26  — 

381  135  15 

13.6  7.1  2.5 

2  to  40  1  to  29  1  to  8 


Table  VII 

Distribution  of  Students  Graduating  in  1969 
Bachelors  Masters  Do 


Region 

Women 

Men 

Women 

Men 

Women 

Northeast 

Mid-Atlantic 

12 

3 

11 

2 

2 

Southeast 

14 

6 

13 

7 

Great  Lakes 

19 

5 

22 

11 

1 

Mid-West 

11 

9 

2 

2 

Southwest 

2 

2 

2 

1 

North  Pacific 

South  Pacific 

20 

8 

6 

7 

Total: 

78 

33 

56 

30 

3 
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ducted  by  Stein  (11) #  numbers  of  students  graduating  from  and  enrolled  in 
ion  curriculum  nationwide  on  the  bachelors,  masters  and  doctoral  levels 


Stein  used  the  eight  regions  iidiich  were  based  .upon  the  former  National 
8  Association  regional  plan* 

ned  that  in  1969 #  531  students  were  enrolled  in  therapeutic  recreation 
f  these #  381  were  working  toward  a  baccalaureate  degree  while  135  were 
degree  and  only  15,  a  doctorate* 

tables  were  included  by  Stein*  (12) 

Table  VI 

ribution  of  Students  Specializing  in  Therapeutic  Recreation 
helors  (N-28)  Master's  (N-19)  Dc^ctoral  (N-6)  Total 


No. 

No. 

Ho. 

Mo. 

6 

1 

7 

20 

29 

9 

58 

37 

37 

74 

126 

27 

3 

156 

39 

3 

42 

24 

7 

2 

33 

6 

6 

129 

26 

155 

381 

135 

15 

531 

13.6 

7.1 

2.5 

2  to  40 

1  to  29 

1  to  8 

Table  VII 

Distribution  of  Students  Graduating  in  1969 
Bachelors  Masters  Doctorate 


^omen 

Men 

Women 

Men 

Women 

lien 

12 

3 

11 

ma  — 

2 

2 

14 

6 

13 

7 

19 

5 

22 

11 

1 

11 

9 

2 

2 

2 

2 

2 

1 

20 

8 

6 

7 

78 

33 

56 

30 

3 
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"By  compiling  information  provided  in  the  Manpower  Report  published  by  the  National 
Recreation  and  Park  Association  in  1968,    it  may  be  estimated  that  over  20,000  persons  were 
employed  full  ti^Tie  in  therapeutic  recreation  service  positions  in  state  and  municipal  hospitals, 
Veteran's  Administrations,   American  Red  Cross,    nursing  homes,   Easter  Seal  Camps  and  so 
on.     Verhoven  wrote  in  1969  that  for  1970  there  would  be  a  manpower  deficit  of  3,  963^-at  the 
two  year  level,    1,966,    and  at  the  four  year  level,    2,397.     By  1980  there  will  be  a  manpower 
deficit  at  the  two  year  and  four  year  levels  of  18,786.     This  figure  includes  7,248  individuals 
trained  at  the  associate  level  and  11,538  trained  at  the  bachelor*  s  level. 

The  numbers  of  personnel  completing  preparation  is  not  keeping  pace  with  manpower 
projections.     Aware  of  shortages,   many  agencies  do  not  create  new  positions  or  manipulate 
existing  staffing  patterns  to  meet  requirements.     Others  simply  are  not  creating  or  funding 
new  positions,    even  though  needs  are  apparent.     Still  others  are  hiring  personnel  under  a 
very  broad  interpretation  of  "related"  education.     The  situation  serves  to  downgrade  the 
quality  of  therapeutic  recreation  service  being  provided.      Various  forms  of  intervention  are 
called  for, 

"Manpower  is  a  major  problem.     At  each  level  of  preparation,    i.e.,  a'vsociate, 
bachelors,   masters  and  doctors,   the  number  of  graduates  is  inadequate  to  meet  the  needs  for 
teachers,    researchers,    administrators,    supervisors,   leaders  and  assistants.     Further,  the 
field  has  not  opened  up  positions  in  relation  to  known  needs  in  the  community." 

At  the  Associate  of  Arts  level  there  has  been  so  little  development  that  figures 
are  not  available  on  the  number  of  matriculated  or.  graduated  students.     It  can  be  stated 
without  hesitation  that  Associate  of  Arts  available  manpower  falls  well  behind  the  other 
levels,   B.A.  ,   M.A.  ,    Doctorates.     With  no  prospect  of  having  employable  people  available, 
planners  and  administrators  will  not  create  job  positions.     An  overt  move  by  community 
college  and  therapeutic  recreation  service  personnel  is  called  for. 

n.     Therapeutic  Recreation  Service  Salaries  in  California: 

In  1969,   Miss  Joanne  Dodge,    a  therapeutic  recreation  specialist,    conducted  an  informal 
survey  to  determine  the  starting  salary  and  progression  for  therapeutic  recreation  specialists 
in  the  Bay  Area  and  selected  institutions  in  Southern  California. 
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Her  survey  was  not  restricted  to  any  particular  type  of  setting;  instead,    she  was  interested 
in  getting  a  broad  look  at  the  overall  salary  situation.     The  information  obtained  is  summa- 
rized below. 

1.  County  Therapeutic  Recreation  Specialist  Positions  (3) 

Starting  Salary    Third  Year  

a.  $644         ($7,  728/yr.  )  $745         ($8,  94rj/yr.  ) 

b.  676         (  8,112/yr.  )  821         (  9,  852/yr.  ) 

c.  659        (  7,  916/yr.  )  818        (  9,8;i6/yr.  ) 

Mean  $659.  66  ($7,  9l6/yr.  )  $794.66  ($9,539/yr.) 

2.  Hospital  Therapeutic  Recreation  Specialist  Positions  (6) 


sta 

rting  Sala 

Second  Year 

Third  Year 

a. 

$600 

($7,  200/yr.  ) 

$750     ($  9,  000/yr.  ) 

b. 

800 

(  9,600/yr.  ) 

840     (  10, 080/yr.) 

c. 

590 

(  7,080/yr.) 

d. 

556 

(  6,672/yr.  ) 

$676  /($8,112/yr.) 

e. 

700 

(  8,  400/yr. ) 

850      (   10,  200/yr.  ) 

f. 

644 

(  7,  728/yr.  ) 

676      (  8,112/yr.) 

Mean  $648.  33  ($7,  780/yr.  )  $676     ($8,  112/yr.  ) 

3.  Private  Therapeutic  Recreation  Specialist  Position  (1) 

Starting  Salary     $600     ($7,  200/yr.) 

4.  Veterans  Hospital  Therapeutic  Recreation  Specialist  Position  (1) 

Starting  Salary    $621    ($7, 452/yr.  )  to    $916    ($10,  992/yr. )  for  4-5  years,  GS9. 
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5.     Medical  Center  Therapeutic  Recreation  Specialist  Position  (1) 


Starting  Salary     $637  ($7,644/yr.) 


6.     State  Hospital  Therapeutic  Recreation  Specialist  Position  (1) 


Starting  Salary  $634 

6  Mos.  $644 

18  Mos.  $676 

30  Mos.  $710 


($7,  608/yr.  ) 
($7,728/yr.  ) 
($8,  112/yr.  ) 
($8,520/yr.) 


III.    The  Need  for  Statewide  Planning: 


In  the  field  of  recreation,   human  resources  development  in  general,    and  curriculum 
development  in  particular,    suffer  from  a  lack  of  statewide  planning.     Over  the  last  year, 
I  have  observed  that  curriculum  development  is  greatly  enhanced  when  statewide  leadership 
is  in  evidence.     In  California,    although  there  are  a  number  of  state  agencies  and  bureaus 
that  are  interested  in  therapeutic  recreation  based  on  their  concern  for  ill  or  disabled, 
no  one  unit  has  any  direct  or  primary  concern  for  therapeutic  recreation  service  manpower, 
curriculum  development,    research,    certification,    service  development,    and  so  on. 

IV.  Curriculum: 

Curricul\im  in  therapeutic  recreation  service  has  not  kept  pace  with  practice.  However, 
some  15  colleges  and  vuiiversities  across  the  nation  are  now  conducting  curriculxim  develop- 
ment activities  in  physical  education  and  recreation  for  handicapped  children.      This  will  be 
a  great  impetus  to  the  development  of  all  types  and  aspects  of  therapeutic  recreation  service 
curriculum.     Improved  course  work,    selection  procedures,   field  work  procedures  and  so  on 
should  result.      The  findings  of  these  activities  will  be  ixmriediately  available  to  colleges. 

Four-Year  Program  Inadequacies  -  In  many  instances,   the  four-year  programs  have  not  kept 
pace  with  developments.     For  the  general  recreation  stxident,   preparation  in  and  for  theaa- 
peutic  recreation  service  is  behind  the  times,    vis-a-vis,   the  term,    "therapeutic  recreation 
service,"  not  "special  groups,"  is  official  nomenclature.     It  should  be  used  in  communication, 
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in  the  course  titles,    and  so  on.      Course  work  at  the  four-year  level  in  therapeutic  recrea- 
tion service,    from  what  I  can  observe,    is  behind  the  times.      Clinical  preparation  does  not 
begin  to  meet  with  the  proposed  standards  for  such  training.      Often,   the  teachers  of  TR 
Service  courses  do  not  hold  state  or  national  professional  registration  in  therapeutic  recrea- 
tion service,      (A  desirable  prerequisite  for  teaching,    advising  and  supervising  TR  Service 
Associate  Professional  students  would  be  the  holding  of  such  registration.)     Regarding  out- 
of  department  preparation,    all  too  often  course  work  in  sociology  and  psychology  has  little 
bearing  on  therapeutic  recreation  service,    rehabilitation,   or  health  care.     I  find  particularly 
objectionable  course  work  in  abnormal  psychology  in  lieu  of  psychology  of  the  handicapped. 
Finally,   there  is  an  attachment  to  outdated  theories  of  psychotherapy  that  undermines 
effective  therapeutic  recreation  service.      The  Associate  Professional  Therapeutic  Recreation 
Service  Curriculum  can  start  with  now,    not  ten  or  fifteen  years  ago.     It  can  look  to  the 
future,    not  back. 

Make  Training  Adequate  and  Professional  -  In  developing  curriculum  for  the  Associate 
Professional  in  Therapeutic  Recreation  Service,   you  are  in  an  ideal  situation  to  capitalize 
on  developments  of  the  last  ten  years  and  to  initiate  a  professionally  valid  curriculum. 
You  must  not  ignore  the  therapeutic  part  of  the  therapeutic  recreation  service  and  prepara- 
tion.    A  rule  of  thumb  to  follow  is:     50%  of  the  TR  Specialist's  work  is  recreation;  50%  is 
therapeutic.      Curriculum  units  should  be  allocated  on  the  same  proportion.     Many  of  the 
four-year  curricula  have  not  demonstrated  their  awareness  of  this  fact. 

Content  Necessary  for  Therapeutic  Curriculum  -  I  believe  the  following  courses  should  be 
included  in  your  curriculum: 

^Introduction  to  Therapeutic  Recreation  Service  (covers  the  profession,    development  of 
services  and  programs,   therapeutic  procedures  including  assessment  and  evaluation). 

^Programs  in  Therapeutic  Recreation  Service  (covers  sheltered,    adapted  programs; 
counseling;  remedial  teaching;  standard  programs  and  activities  for  basic  settings  and 
services). 

^Introduction  to  Exceptionality  (medical,  physical,  educational,  vocational,  iiocial,  psychological 
and  recreational  aspects  of  main  categories  of  diseases  and  disability  groups). 
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-Introduction  to  Community  Services  in  Rehabilitation,   Health  and  Welfare  (survey  of  basic 
disciplines,    settings,    resources,   types  and  provisions  of  assistance,    interrelationship  of 
di  s  cipline  s,  services). 

Students  who  will  work  with  a  special  disease  or  disability  group,  such  as  aging  or  mentally 
retarded,    should  have  at  least  one  course  devoted  to  the  group  they  will  be  serving. 

Field  work  is  essential  to  preparation.     It  should  be  initiated  as  early  as  possible  in  the 
training  program.      It  should  also  be  organized  with  a  view  to  meeting,    at  a  future  date, 
the  Clinical  Training  Standards  now  being  developed. 

Development  in  therapeutic  recreation  service  is  thereby  impeded.     Therefore,  somewhere 
in  the  state  functioning  agency,   be  it  private  association,    research  center,    or  planning 
agency,   must  assume  responsibility  for  statewide  direction  and  planning  in  therapeutic 
recreation  service.      The  alternative  is  to  plod  along  as  we  have  been  doing  which  is  a 
disservice  to  our  own  profession,   to  the  disciplines  and  services  that  look  to  us  for 
assistance  and  to  the  hundreds  of  thousands  of  patients  and  clients  who  need  and  should  be 
receiving  our  services. 

v.     Closing  Remarks: 

In  an  era  bringing  meaning  to  life  has  taken  on  a  new  and  vital  importance,   you  are  or 
will  be  preparing  people  to  undertake  a  satisfying,   hxamanitarian  role  in  society.     This  role 
will  provide  great  challenge  because  of  all  the  hurdles  we  have  to  jump.     But,   it  is  a 
role  with  great  opportunity  for  service  because  of  the  number  of  people  who  need  and 
deserve  help. 

There  are  many  problems  in  the  development  of  therapeutic  recreation  service.  Prob- 
lems in  the  sense  that  obstacles  block  us  from  delivering  the  services  we  want  to  provide. 
We  are  in  the  process  of  reordering  many  of  our  priorities,   mostly  with  the  aim  of  over-* 
coming  these  obstacles.     At  this  time  in  our  history,   Therapeutic  Recreation  Service  is 
especially  exciting  because  of  the  many  challenges  that  confront  us. 
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Recreation  is  infinitely  more  important  to  our  lives  than  ever  before.  Recreation 
participation  is  greater  than  ever  before.     But,    the  people  we  serve^-the  disabled,  the 
ill,   the  aging,   the  disadvantaged--are  being  left  out.     It  is  our  job  to  provide  them  with 
opportunity  to  participate.      Therapeutic  Recreation  Service  is  a  satisfying,  meaningful, 
important  job.     You,    as  teachers,    can  take  pride  in  preparing  people  to  do  this  important 
job  and  you  may  take  satisfaction  in  the  fact  that  this  role  is  one  that  will  be  gratifying 
to  your  graduates. 
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Part  Two 


'RECREATION  FOR  SPECIAL  GROUPS 


Purpose:        To  identify  "Special  Groups"  and 
acquire  background  information 
and  insight  pertaining  to  their 
programs,   problems  and  priorities. 

Moderator:     Mrs.   Diane  Holland,   Training  Coordinator 
Special  Services 
Los  Angeles  County  Parks  and 
Recreation  Department 
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TEENS 


Nancy  Aaron  -  Recreation  Specialist,   Head  of  Teen  Unit,   Los  Angeles  County  Parks  and 
Recreation  Department. 

Regarding  Leaders  of  Teen  Programs: 

Historically  speaking,   existing,    long-teifm  staff  often  are  not  interested  or  are  afraid  to 
offer  programs  for  teens.     On  analysis,    the  reason  for  the  lack  of  activities  has  brought 
forth  some  concepts  regarding  the  leadership  qualifications  of  the  face-to-face  leader  as 
follows: 

1.  A  person,    in  order  to  effectively  work  with  this  age  group,   must  like 
teenagers  in  the  ultimate   sense  of  the  word.     Either  a  "con",    or  an 
apprehensive  a^J-proach,   will  be  spotted  immediately, 

2.  The  leader  must  be  able  to  communicate  (rap)  with  youth,   he  flexible, 
be  able  to  implement  programs  spontaneously  (due  to  the  group^s  rapidly 
changing  interest  patterns),   be  capable  of  treating  teens  with  complete 
integrity- -as  adults,   yet  recognize  and  accept,   without  prejudice, 
regression  to  adolesf^ent  behavior. 

In  order  to  obtain  such  empathatic  staff,   it  has  become  necessary  at  times  to  recruit 
special  leaders,    capable  of  coping  effectively  with  the  needs  of  each  individual  group 
according  to  its  socio-ethnic-economic  background.     It  is  in  this  sociological  area  of 
need  that  we  want  to  turn  to  the  Community  Colleges  to  be  of  service  to  us  in  training 
and  preparing  that  empathetic  staff  person  who  is  so  needed  in  teen  programs. 
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Daisymae  Gabriel  -  Recreation  Supervisor,   Social  Supervisor,   City  of  Torrance. 


The  City  of  Torrance  has  a  full-time,   professional  "principal"  Recreation  Leader  in  charge 
of  teen  programming  in  the  Socail  and  Cultural  Section,     Her  main  assignment  is  our 
successful  7th  and  8th  grade  program,     "Co-Rec"  has  over  1,000  registered  members-- 
(cards  v;dth  pictures  are  necessary  to  attend  events)--this  is  20  per  cent  of  all  7th  and  8th 
grade  students.     Our  facilities  will  not  accommodate  more.     As  an  "organized"  group,  we 
lose  the  9th  grade.     Various  attempts  at  various  programs  have  been  tried  for  the  older 
age  group;  however,    surveying  our  entire  department's  program,   we  found  that  we  were 
serving  the  older  teenager  with  many  special  interest  programs. 

In  the  Sports  Division  with  soccer,   wrestling,    slo  pitch,    ski  school,    archery,   golf,  basket- 
ball,   co-ed  volleyball,    teen  softball,   tennis,   track  and  field,    akido,    fencing,   total  swimming 
programs,   with  approximately  3,500  individual  participants  from  suxxmier  '69  to  January  '70. 

The  Social  and  Cultural  Division  has  many  teenage  activities,    i.e.,    guitar,  ceramics, 
jewelry,   Imperial  Dance  Band,   dance,    basic  actings   the  annual  Teen  Musical,   fencing,  teen 
modeling,    a  "Teen  Lab"  with  wheel  work,    leather,   tie-and-dye,   guitars  and  flutes,  and 
a  "do  your  own  thing  lab"  which  is  very  successful  at  the  moment. 

The  Parks  and  Playgrounds  Division  has  an  organized  teen  drill  team  and  flag  twirlers, 
a  "talent  troupe"  that  entertains  at  convalescent  homes  and  teen  patrons   ;vho  participate  in 
the  "on  the  spur  of  the  moment"  basis  with  staff  guidance. 

Special  Events  involve  the  teenager--a  dinner  was  given  free  to  the  Senior  Citizens  during 
Senior  Citizen  Month.     This  was  funded  by  "Co-Rec"  dance  profits  and  cooked  and  served 
by  the  teens  for  250  seniors.     One  of  our  Senior  Citizens*  Centers  was  recently  painted  by- 
volunteer  teens. 

Teen  activities  can  be  successful,  given  the  right  direction  by  properly  prepared  recreation 
personnel.  Community  College  students  have  been  called  upon  to  serve  as  recreation  aides 
and  have  contributed  to  the  success  of  our  teen  program. 
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SENIOR  CITIZENS 


Que stion:     Do  you  recommend  some  type  of  exercise  program? 

Answer:       Yes,    these  may  be  conducted  through  your  Board  of  Education  and/or  volunteers. 

It  may  include  rhythmatic  exercise  programs,   folk  dancing,    etc.     There  is  also 
an  exercise  program  which  can  be  done  completely  while  seated  in  a  chair. 

Question:      What  are  the  suggested  qualifications  for  the  Recreation  Director  working  with 
the  senior  citizens? 

Answer:       The  Recreation  Director  in  charge  of  a  facility  should  be  a  college  graduate. 

There  is,   in  the  Los  Angeles  Department,    a  new  Recreation  Leader  classifi- 
cation which  requires  two  years  of  college  and  an  AA  Degree. 

Que  stion:      Is  there  an  entry  level  position  for  this  AA  Degree  person  now? 

Answer:       Yes,    as  of  July  1,    1970,    Los  Angeles  City  Department  of  Recreation  and  Parks 
budgeted  for  the  Recreation  Leader  position.     Los  Angeles  County  Parks  and 
Recreation  Department  is  presently  rewriting  its  Civil  Service  descriptions  to 
include  this  job  entry  level. 

Question:     If  you  were  speaking  to  a  class  of  college  students,   what  would  you  say  in 

terms  of  satisfaction  derived  from  working  vniii  the  senior  citizens?     Why  did 
you  go  into  this  specialized  field  of  recreation? 

Answer:       Personally,    I  receive  great  satisfaction  from  making  the  life  of  seniors  a 
little  happier.     They  respond  openly  to  anything  you  do  for  them  and  they 
greatly  appreciate  it.     They  mainly  want  love  and  attention.     Some  problems 
may  occur  at  Centers  where  the  Recreation  Leaders  feel  insecure  with  senior 
citizens,   or  where  the  young,   new  Director  is  afraid  of  them.  However, 
where  the  Directors  become  involved  and  are  educated  to  understand  and 
appreciate  the  aging  process,   they  receive  great  personal  and  professional 
satisfaction  from  working  in  this  specialized  field  of  recreation. 
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Alan  Mindell  -  Recreation  Specialist,    Los  Angeles  County  Parks  and  Recreation  Department, 


Any  discussion  of  senior  citizens  should  include  characteristics  of  this  group.  Generally, 
senior  citizens  are  semi-or  fully- retired,    age  fifty  or  above,   have  limited  income,   plenty  of 
time  on  their  hands,    and  are  lonely.     Many  of  them  have  a  definite  feeling  of  being  outside 
of  society.     Because  of  these  negative  characteristics,    recreation  departments  should  attempt 
to  get  senior  citizens  back  into  circulation,   helping  them  regain  dignity  and  identity.  Recrea- 
tion departments  should  provide  or  encourage  activities  which  offer  recognition,  build 
confidence,    and  get  these  people  "involved,  " 

There  are  some  500  Senior  Citizen  Clubs  in  Los  Angeles  County,   most  of  which  are 
serviced  in  some  form  by  the  Los  Angeles  County  Parks  and  Recreation  Department,  Since 
it  would  be  impossible  to  deal  with  individual  clubs  and  members,   our  department  works 
primarily  with  club  leaders,    recreation  persons,    and  agency  personnel,   who  are  assigned 
to  senior  citizens.     We  have  established  a  training  program  for  these  people  and  it  is  here, 
perhaps,   that  we  can  most  often  work  with  the  Community  Colleges  as  they  project  and 
initiate  cooperative  plans  for  the  future  to  prepare  people  for  the  recreation  field. 
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Question  and  Answer  Discussion  Period: 


Question:      Do  you  notice  the  difference  in  attitude  of  the  minority  senior  citizen  as  compared 
to  the  rest  of  the  senior  citizens? 


Answer: 


Question: 


They  are  hard  to  organize  since  they  are  family  oriented,   the  grandparents  still 
have  a  place  in  the  family.     The  language  barrier  in  some  communities  is  also 
a  problem.     Some  departments  print  fliers  in  both  Spanish  and  Chinese,  etc. 


Is  age  a  factor  in  dealing  with  them? 
middle-age  more  effective? 


As  a  Recreation  Leader,    is  younger  or 


Answer:       Younger,    especially  the  yoiinger  women. 

Que stion:     Do  you  have  problems  with  mixing  people  who  are  the  same  age,   who  are  in 
wheel  chairs--not  normal,    with  those  that  are  mobile--normal? 

Answer:       One  problem  the  senior  citizen  does  encoiinter  is  transportation.     A  handicapped 
person  has  difficulty  getting  to  club  meetings.     If  a  person  was  a  member  of  a 
club  before  becoming  handicapped,   there  is  a  greater  chance  of  continuing 
involvement.     The  seniors  are  not  sympathetic  to  illness. 

Question:      What  are  projects  that  the   senior  citizens  participate  in? 

Answer:       Volunteer  work.     We  use  them  in  the  clubs  and  Recreation  Leaders  use  them  in 
the  total  recreation  prograim  if  possible.     If  no  volunteer  work  is  available,  at 
the  Recreation  Center,   they  are  referred  to  the  Volunteer  Bureau. 

Question:     What  is  P.  R.  S.  C.  A.  ? 

Answer:       Professional  Recreators  Senior  Citizens  Association.     It  meets  and  discusses 
programs.     It  sponsors  '^LIBERACE*'  in  concert  at  the  Music  Center. 
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Jane  A.   Rasco  -  Senior  Recreation  Director,   Area  Coordinator,   Senior  Citizens'  Section, 

Los  Angeles  City  Department  of  Recreation  and  Parks. 

The  Los  Angeles  City  Department  of  Recreation  and  Parks  has  Senior  Citizen  Clubs  which 
meet  at  130  Recreation  Centers.     The  Director-in-Charge  of  these  Centers  is  responsible 
for  these  clubs,   but  most  of  the  planning,    organizing  and  carrying  out  of  the  programs  is 
conducted  by  the  seniors  themselves.      The  City  also  operates  15  full-time  Senior  Citizen 
Centers,    with  an  extensive  prograim  at  each  of  these  centers. 

The  Department,    also,    co-sponsors  many  clubs  which  do  not  meet  on  our  facilities.  We 
will  utilize  space  in  churches,   temples,    savings  and  loan  buildings,    and  wherever  avail- 
able.    Through  funding  from  the  California  Commission  on  Aging,   we  have  opened  five 
full-time  Senior  Citizen  Centers  on  a  leased  basis. 

Education  has  been  found  to  be  a  vital  part  of  any  program  and,   through  the  Adult  Division 
of  the  Los  Angeles  City  Board  of  Education,   many  classes  arc:  conducted  for  the  senior 
citizens  at  the  Recreation  Centers.     Classes  include  such  topics  as  Spanish,   Stock  Market, 
Painting,   Ei  y^^^hmic  Exercise  and  others.     It  has  been  found  tkat  the  seniors  want  to  learn 
and  arc)  ^  ry  willing  to  attend  these  classes.     It  is  felt  that  many  of  the  senior  citizens 
are  very     ;:rk-orientated;  therefore,   frequently  the  only  way  to  involve  them  in  the  program 
is  to  give  them  a  volunteer  job.     The  Volionteer  Section  of  this  Department  gives  awards, 
pins,   trophies  and  etc.  ,   in  recognition  for  the  hours  donated  by  these  volunteers. 

The  Department  has  formed  their  Senior  Citizen  Clubs  into  a  Federation  and,   through  this 
organization,   there  are  monthly  area  meetings  which  the  presidents  attend  to  be  informed 
of  up-coming  activities.     A  training  session  is  run  through  the  year.     These  seminars  are 
conducted  on  a  once-a-month  basis  for  six  months.     Persons  attending  five  out  of  the  six 
seminars  are  eligible  for  graduation.      The  Department,    also,   has  obtained  an  accident 
insurance  policy  that  is  available  to  the  senior  citizen  for  $1.  00  per  year. 
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SOCIAL  AND  CULTURAL 
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Don  Watkins  -  Superintendent  of  Recreation,    City  of  Santa  Monica. 


For  the  staffing  of  our  cultural  programs,   we  generally  hire  recreation  leaders,  recrea- 
tion aides  or  specialists.      We  want  the  best  person  available  to  get  the  job  done  in  a 
professional  manner.     Recently,    we  have  begun  a  "contract  service  program,"  which  is 
using  monies  we  take  in  as  class  participation  fees  to  pay  the  instructor. 

We,    also,   use  field  work  students.      We  have  many  students  that  come  to  us  from  nearby 
colleges  and  universities.     We  are  happy  to  have  them  and  we  try  to  work  closely  with  ' 
the  educators  and  councelors  at  the  schools.     It  is  a  two-way  street.     We  are  giving 
them  advice,    counseling  and  meaningful  assignments.      They  are  doing  a  job  for  us.  They 
are  not  paid  unless  there  is  an  opening  for  a  position,    then  we  are  happy  to  have  them 
apply  for  it.     Frequently,    we  have  an  open  position  and  find  it  advantageous  to  hire 
students  we  previously  used  as  "recreation  aides,"   since  they  are  already  familiar  with 
the  mechanics  and  philosophy  of  the  Department;  also,   they  are  attuned  to  the  program 
needs  and  tend  to  "stay  with  us"  for  a  longer  duration  since  they  are  established  in 
surrounding  communities. 

Recreation,    in  many  comjTiunities  today,   must  be  presented  in  a  sensitive  and  sophisticated 
manner       This  demands  a  creative  and  highly  qualified  leader  with  not  only  specialized 
skills,   but  also  the  ability  to  communicate  with  people.      We  will  continue  to  look  to  the 
Community  Colleges  for  this  high  calibre  leader  and  will  make  ourselves  and  our  services 
available  as  professionals  to  enrich  your  expanding  curriculum. 
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Deane  Nuss  -  Senior  Supervisor  of  Cultural  Affairs,   Los  Angeles  City  Department  of 
Recreation  and  Parks. 


The  Arts  and  Crafts  Section  is  responsible,    as  a  staff  service,   to  all  the  arts  and  crafts 
programs  at  over  one  hundred  Recreation  Centers  throughout  the  City.     In  addition,  this 
Section  hires  the  instructors  for  self-sustaining  arts  and  crafts  classes  at  the  Recreation 
Centers,   Rustic  Canyon  Cultural  Center,   McGroarty  Cultural  Center,    and  Barnsdall  Arts 
and  Crafts  Center.     The  Handicraft  Training  Center,    a  craft  experiment  center,    and  a 
training  center  for  Recreation  Directors  in  crafts,   is  also  part  of  this  Section. 

The  Draima  and  Dance  Section  is  responsible,    as  a  staff  service,   for  all  draimatics  and 
dance  classes  and  programs  at  the  Recreation  Centers.      This  Section  is  also  responsible 
for  the  Cultural  Art  Center,   where  top  quality  dramatic  programs  and  dance  programs 
are  taught  and  show-cased.     This  Section  is  responsible  for  training  Recreation  Directors 
in  drama  and  dance.     The  Costume  Workshop,   where  35,  000  costumes  are  made,  repaired, 
cleaned,    stored,    and  issued  to  Recreation  Centers  for  children's  activities,   is  also  under 
the  supervision  of  this  Section. 

The  Performances  Section  is  responsible  for  furnishing  large  City-wide  programs  in  any 
of  the  Parks  or  Centers  as  desired  by  the  Area  Supervisors.      This  Section  is  also 
responsible  for  working  with  little  theatre  groups,    adult  art  groups,    college  drama 
departments,    college  art  departments,    large  music  groups   and  programs,    ajid  dance 
groups.     This  Section  organizes  the  annual  Folk  Dance  Festival,   the  summer  cultural 
programs,  etc. 

The  Volunteer  Section  acts  as  staff  consultant  for  volunteers  from  all  the  Recreation 
Centers.     Presently  there  are  10,  000  registered  volunteers.      This  Section  represents 
the  City  on  volunteer  matters,   group  volunteering,   material  volunteering,    etc.  The 
Volunteer  Section  is  also  the  staff  advisor  on  Centers'  Service  Associations. 
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Part  Three 


^'CREATIVITY  IN  COMLMUNICATIONS" 


Purpose:         Not  to  merely  talk  about  creativity 
in  coramunications,   but  to  illustrate 
it  as  we  go  along* 

Moderator:     Dr.   Edwin  Staley,   Executive  Director 
Recreation  and  Youth  Services 
Planning  Council,   Los  Angele  s. 
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Donald  E.   Hawkins  -  Assistant  Executive  Secretary,    Recreation,   Outdoor  Education  and 

Research,   American  Association  for  Health,   Physical  Education, 
and  Recreation. 


GrapxixLcs,   Graffiti^   and  Scenarios:     New  Approaches  to  Coinmunications: 

Of  cr-urse,    this  paper's  title  is  simply  an  attention-getting  ploy,   designed  to  get  this 
audii^ce  into  a  state  of  communication  readiness.     Basically,   we  need  to  start  thinking 
of  (Eonnmunication  as  the  critical  factor  in  maintaining  hioman  health  in  our  complex, 
poKt-indmstrial  society. 

At  conferences  like  this,   better  ways  of  communication  should  be  actively  pursued. 
Otbsrwise,   we  conveniently  slip  into  the  stereotype  of  listening  to  "talk  down"  monologues, 
calBsd  lectures,   or  fight  for  the  floor  to  articulate  our  views  in  forums  and  discussion 
groiups.     Actually,   many  of  us  communicate  better  in  other  verbal  and  non-verbal  ways. 
For-  example,   we  use  body  language--i.  e.  ,    sensory  stimuli,   physical  movement,  emotional 
expiression,    etc. --to  transmit  conscious  and  subconscious  messages. 

Communication  is  an  act  of  transmitting  verbal  and  non-verbal  messages,   which  involves 
a  s^rstem  in  which  meanings  are  exchanged  through  use  af  a  common  set  of  symbols.  Very 
simply  stated,    a  communication  system  can  be  direct  (Mohammed  to  the  Mountain)  or 
indiirect  (Mountain  to  Mohammed).     Direct  access  to  people,   places,    and  things  through 
improved  transportation  allows  man  to  fulfill  his  basic  biological  urge  to  experience 
pheniamena  first  hand.     Indirectly,   however,   modern  technology  allows  us  to  transmit,  or 
sinmiiate,   person-to-person,   or  person-to-object,    direct  encounters.     Transmission  resources 
ran^B  from  intercontinental  telephones  to  three-dimensional  projections  of  a  holographic 
image.     Real  life  situations  can  be  miniaturized  or  simulated  (e.g.,    Buckminster  Fuller's 
World  Game)  for  various  communication  needs.     A  global  village  society  is  resulting  from 
com:nujndcation  strategies  which  link  media  with  social  and  political  action. 
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As  a  practical  illustration  of  a  conference  communication  strategy,   let  us  experiment  with 
the  use  of  a  brainstroming  technique  involving  crayons,   newsprint,    and  your  initial  ideas. 
I  am  assuming  that  most  of  you  have  expectations  relating  to  this  topic,   yet  seldom  are 
given  the  opportunity  to  ventilate  your  observations  and  concerns  before  the  allotted  time 
is  programmed.     luday,   you  have  that  opportunity.     Ask  yourself  questions  about  commu- 
nication approaches  which  will  facilitate  your  role  in  junior  college  professional  preparation 
programs--e.  g,  ,   How  can  you  relate  your  jxxnior  college  program  objectives  with  the 
decision-makers  in  your  institutions  and  community?     How  can  you  build  acceptance  for 
your  program?     In  the  classroom,   how  can  you  design  an  environment  which  facilitates 
effective  communication?     List  your  first  impressions. 

Some  of  the  representative  results  and  graphic  illustrations  that  resulted  from  this 
exercise  follow  this  page. 

This  is  but  one  of  many  techniques  of  building  effective  communication.     If  we  avoid  the 
security  blanket  and  stereotypes  used  at  typical  conferences  and  in  the  classroom,  we 
can  have  access  to  our  total  cultural,   physical,    and  natural  world  for  study  and  for 
recreation. 
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Syd  Kronenthal  -  Director,    Parks  and  Recreation  Department,    Culver  C  ty. 


Dynamics  of  Public  Information: 

No  single  discipline  in  the  public  service  is  more  vital  and  more  necessary  than  ''Getting 
the  Message  Across.  "     Call  it  communications,   public  relations,   promotion,   or  what-have 
you,   without  it,   the  service  rendered  will  fail. 

In  the  field  of  Public  Recreation,   particularly  in  Ccimpus- community  leisure  time  programs, 
it  is  imperative  that  we  strive  to  make  this  a  high  priority  in  our  portfolio.      We  must 
constantly  develop  new  techniques  to  appeal  in  this  communicative  effort. 

The  National  Park  and  Recreation  Association  best  outlines  and  prescribes  methods 
concerned  with  guidelines. 

Publicity  -  Modern  publicity  is  a  major  social  lubricant  in  that  it  plays  a  fundamental 
part  in  making  things  work.     It  is  the  -umbrella  term  which,    in  its  meaning,    covers  all 
the  techniques  employed  to  get  a  story  across  to  the  public.     Every  person,  when  engaged 
in  self-expression- -either  speaking  or  writing- -is  practicing  publicity.     Basically,  publicity 
is  news,   that  is  of  interest,   to  be  carried.     Its  "interest"  range  may  be  narrow- -confined 
to  one  small  group  or  small  segment- -but,   the  interest  must  still  exist  or  it  falls  flat 
and  makes  no  impact  upon  people. 

The  art  of  doing  publicity  consists  in  taking  subject  matter  which  has  interest  and 
creatively  molding  the  factor  of  "being  interesting,  "  so  thot  the  subject  will  command  the 
attention  of  the  people  or  the  public  it  is  desired  to  reach. 

Public  relations  and  communications  start  with  you  as  an  individual.      The  biggest  inditement 
I  have  against  my  own  profession  is  the  reluctance  of  professionals  to  take  a  firm  stand 
when  they  are  convinced  that  an  idea,    a  service,   or  a  program  is  necessary.     I  have  found 
that'  if  you  have  the  courage,    conviction,    and  evidence,    it  is  much  wiser  to  be  honest,  force- 
ful,   and  forthright,   than  to  fear  reprisal.     I  cannot  stress  too  emphatically  that  public 
relations  starts  with  your  willingness  to  back  up  your  convictions. 
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Al  Minturn  -  Vice  President  for  Recreation  Division,    California  Association  for  Health, 
Physical  Education  and  Recreation, 

Multi-Media  Presentations  in  Recreation: 

''Multi-Media"  is  a  recently  coined  term  that  describes  the  display  or  presentation  of 
two  or  more  audio-visual  materials  in  consort.      Combinations  of  materials  might  include 
slides,   motion  pictures,    transparancies,    study  prints,    tape  recordings,    video  tapes  and 
television.     Presentations  can  be  very  simple- -using  two  or  more  slide  projectors  and 
a  tape  recorder,   or  they  can  be  complex  extravaganzas  requiring  considerable  equipment 
and  technical  personnel. 

The  chief  advantage  of  the  multi-media  technique  ic  that  it  allows  the  exhibition  to  present 
more  information  in  a  shorter  period  of  time  or  give  more  detail  to  an  idea  or  concept 
within  a  given  time. 

Visual  materials  should  be  selected  with  care.     Simple  materials,   with  careful  planning 
and  use,    can  give  you  an  excellent  multi-media  program  that  will  more  effectively  present 
the  activities  of  your  Department  to  your  audience. 

Using  the  multi-media  approach  to  promote  recreation  is  an  excellent  method  of  showing 
your  programs  and  activities  to  community  groups,    city  commissions,    advisory  boards, 
college  classes  and  conference  meetings. 
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Ted  Gordon  -  Coordinator,   Youth  Services  Section,    Los  Angeles  City  Schools. 
Bob  Ingram  -  Senior,    Journalism,   Daily  Trojan,   University  of  Southern  California. 


A  Conversation  on  Communication: 


Today,   we  are  giving  a  new  word  to  modern  public  relations- -"Creativity  Communication" 
it  is  becoming  a  way  of  life. 

Everything  that  every  individual  does  during  his  working  day  and  his  avocational  time  — 
by  direction  of  words,   by  reflection  of  personality,   by  attitude,    and  by  a  sort  of  religious 
zealousness--is  transmitted  to  neighbors,   to  friends,   to  students,   to  editors,   to  writers, 
to  the  public,    and  to  everyone,    so  that  they  too  become  believers. 

There  is  a  saying  going  around  which  says,    "Due  to  lack  of  interest,   tomorrow  has  been 
cancelled."     I  believe  that  the  interest  in  tomorrow  is  going  to  be  in  the  two-year  college. 

A  University  of  Chicago  newsletter  (Spring,   1940)  of  Phi  Sigma  Epsilon,   of  which  I  am  a 
member,    stated  that  the  two-year  colleges  were  springing  up  at  the  rate  of  more  than  one 
a  week.     It  also  said  that  by  1971,   there  should  be  1,  000  community  colleges  from  coast  to 
coast,    enrolling  more  than  two  million  students.     By  1975,   these  community  colleges  should 
be  teaching  more  than  half  of  all  the  lower  division  students. 

Creative  communication  refers  to  the  necessity  to  be  able  to  first  create   something  and 
then  to  communicate  it. 

Let  us  recognize  that  the  greatest  pollutors  are  in  a  sense  the  public  media.  They  are 
polluting  and  have  polluted  education  in  the  past  months  and  years  to  such  a  degree  that 
we  have  become  a  prejudiced,   uninformed,   propagandized  group  of  publics. 
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If  there  are  to  be  any  ecological  changes  in  our  society,    it  may  well  begin  through  the 
attitude  and  techniques  and  the  transmission  of  the  fate  that  I  am  trying  to  instill  in  you. 
It  may  also  begin  in  the  standards  of  devotion  and  in  the  careers  of  knowledgeable 
devotion  and  skills  training  of  you  professional  recreators  and  you  students  who  are 
following  in  the  path  of  the  future  to  come. 


Conversation  between  Dr.   Ted  Gordon  and  Robert  Ingram: 


Dr.  Gordon: 


Bob: 


Dr.  Gordon: 


Bob: 


I  have  invited  Bob  here  today  because  we  believe  if  we  are  going  to  have 
creative  communication,    let  us  be  different- -let  us  communicatel  Bob, 
what  do  you  do  in  recreation  so  far  as  this  group  is  concerned? 

Actually,  I  am  a  part-time  worker  with  Youth  Services.  One  of  my  main 
jobs  is  writing  press  releases. 

Bob,  what  are  some  of  these  ways  which  a  public  relations  officer  provid 
information  to  the  public? 


es 


There  are  several  ways  to  communicate  to  the  various  publics.  But, 
before  you  can  communicate,   you  must  know  to  whom  you  are  communicating. 
You  must  know  exactly  who  your  publics  are.     Some  of  the  ways  to  communi- 
cate to  the  various  publics  are  as  follows: 


1.  Send  news  releases  to  local  newspapers. 

2.  Use  direct  communication  with  fellow  employees,  administrators, 
editors,    communicators,  etc. 

3.  Use  feature  stories  in  newspapers,   magazines,  etc. 

4.  Use  radio  and  television  spots. 

5.  Communicate  through  bulletins,    aimouncements ,    and  posters. 

6.  Communicate  through  printed  publications. 

7.  Communicate  via  newsletters. 

8.  Use  the  audio- visual  technique  of  comm\mication  with  movies 
and  slide  shows. 
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9.  Public  appearances  at  conferences  and  meetings  is  another  ''must*' 
in  communicating  to  the  publics. 

10.  Use  photographs  and  display  boards. 

To  be  specific,    let  me  give  you  an  example.      You  are  going  to  be  given  some 
of  our  materials  (Publicity  Kits;  fact  sheets)  that  we  have  prepared  for  you. 
You  may  notice  that  we  have  avoided  a  look  of  expensiveness.     Much  of  the 
material  is  done  by  mimeograph  and  you  will  also  notice  that  we  try  to  avoid 
an  excessive  amount  of  photography.     Also,    color  photography  is  avoided. 

Dr.   Gordon:     Bob,   how  much  planning  is  required  for  a  successful  public  relations  program? 

Specifically,  do  we  plan  for  the  whole  year  or  do  we  play  it  by  ear  from  week 
to  week,    or  do  we  compromise? 

^P^.'  Planning  is  one  of  the  most  essential  parts  of  public  relations.     The  four  main 

steps  of  public  relations  could  be  labeled  as  analyzing,    planning,  executing, 
and  evaluating. 

Since  the  main  theme  of  this  afternoon's  session  is  ''Creativity  in  Communi- 
cation," what  do  you  think  about  creativity  in  publicizing  our  Youth  Services 
program?      Do  you  think  our  program  should  be  very  creative?     Does  it 
lend  itself  to  creativity? 

Dr.   Gordon:     I  think  we  fall  in  love  with  new  words  like  infatuation  with  thrust,   or  input 

and  output.     And  we  seem  to  discard  the  words  that  have  worn  well  like  wine 
has  become  bitter  with  age,    like  discussion,    conversation,  understanding, 
belief,    and  so  forth.     I  believe  we  can  live  with  both,    and  it  is  the  same  way 
for  our  Youth  Services  program.     We  must  have  both  traditional  techniques 
and  new  tricks  of  the  trade. 

To  the  traditional  techniques  like  releases,    interviews,    and  feature  stories, 
we  can  now  add  audio-visual  materials,   tapes,    the  multi-media  technique,  or 
graphics.      We  must  continue  to  create  a  positive  effect  with  the  public  so 
that  we  can  gain  the  momentum  that  is  necessary  and  desirable  to  keep 
recreation  moving  far  ahead. 
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Bob: 


What  other  duties  do  you  perform  in  communicating  to  the  various  publics? 


Dr,    Gordon:     It  is  impossible  to  describe.     Just  this  morning,   at  breakfast  in  Covina, 
with  Don  Hawkins  as  my  guest,    we  met  with  a  group  where  we  had  an 
opportunity  to  do  some  creative  communication.     As  we  drove  back,   we  had 
three  municipal  men  in  the  car,    a  national  representative,    and  myself.  We 
discovered  we  had  two  mutual  problems  of  concern  that  we  had  not  discovered 
we  had  in  common  when  we  started.     We  began  a  course  of  action.  Then 
when  we  finished,   one  of  the  men  was  talking  about  retirement.     So  we 
brought  into  the  picture,    recreation  and  retirement  and  how  they  related  to 
the  potentiality  of  the  others. 

We  come  here  and  introduce  nev/  factors.     It  is  a  way  of  life  with  me. 
Creative  communications  is  a  way  of  life --it  is  the  way  of  life  that  Bob  is 
learning  through  his  courses  in  class,   term  papers,    and  part-time  work  in 
the  office  at  the  Board  of  Education.     It  is  the  way  of  life  that  I  did  not 
have  the  opportunity  to  learn  formally  in  class,   but  had  to  learn  on  the  job. 

We,   in  recreation,    are  in  a  strategic  field,   but  we  are  also  in  a  field  quite 
in  danger.      We  may  strive  in  depression  when  it  comes.     During  depression, 
we  have  to  provide  food  and  services  for  the  public.      During  the  previous 
depression  as  a  social  worker,   I  carried  uncashed  checks  in  my  pocket, 
while  my  clients  were  starving  and  begging  for  food. 

Somewhere  between  us  who  are  graying  and  you  who  are  growing- -  somehow 
between  us,   we  will  make  recreation  a  great  and  wonderful  profession. 
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ACKNOWLEDGEMENTS: 


Message  from  Santa  Monica  College  President:       Dr.   Wade  F.  Thomas 

Experts  from  the  various  professional  and  academic  disciplines  have  long  recognized 
the  value  of  making  worthy  use  of  leisure  time. 

It  is  timely  and  vital  that  Conamunity  College  administrators  and  educators  are 
recognizing  and  becoming  involved  with  the  needs  created  by  an  expanding  leisure. 

Those  delegates  attending  this  first  Recreation  Educators  Institute-Worshop,  sponsored 
by  the  Chancellor's  Office,    California  Community  Colleges,   were  most  fortiinate  in 
having  a  number  of  experts  as  consultants --consultants  who  gave  willingly  and 
vigorously  of  their  time  to  make  the  four  days  constructive  and  meaningful. 

On  behalf  of  Santa  Monica  College,    I  am  pleased  that  our  faculty  and  staff  had 

the  opportunity  to  host  this  worthwhile  endeavor  in  cooperation  with  the  Chancellor's 

Office. 


Message  from  the  Office  of  the  Chancellor:       Mr.   Leland  Baldwin,   Assistant  Chancellor 

for  Vocational  Education 

The  staff  of  the  Chancellor's  Office,    California  Community  Colleges,    commends  Santa 
Monica  College  for  their  cooperation  and  support  of  this  program.     Special  recognition 
is  given  to  the  program  director.   Miss  Jo  Kidd,   for  her  coordination  of  the  Institute 
activities,    and  to  the  members  of  the  planning  committee  who  so  willingly  offered  their 
time  and  consultative  services  that  resulted  in  a  very  successful  training  session. 
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ACKNOWLEDGEMENTS  -  CONTINUED: 


Message  from  Institute  Coordinators:  Mrs.   Mary  DeNure  and  Miss  Josephine  Kidd 

We  feel  privileged  to  have  served  together  as  co-organizers  of  this  first  Workshop- 
Institute.     It  has  been  exciting  to  see  this  endeavor  develop  as  a  tesLm  effort.  The 
public  administrators  and  educators  involved  herein  have  brought  us  to  a  new  level  of 
awareness  regarding  the  role  of  recreation  in  today's  world. 

We  wish  to  express  our  indebtedness  to  all  of  those  who  served  on  the  planning 
committee,   with  special  thanks  to  Dr.   John  Nesbitt,   who  presented  his  position  paper 
which  served  as  the  fulcrum  for  the  Works  hop -Institute. 

We  feel  that  a  *'giant''  step  forward  has  been  taken  and  that  we  must  continue  to 
communicate  as  we  establish  flexible  and  vital  recreation  curi  .culum  on  the  various 
Community  College  campuses. 


Special  Note  of  Appreciation  to 
Santa  Monica  College  Student 
Recorders  and  Staff  Members. 


Cover  Design  -  Donald  M.  DeVoe. 
Editing  and  typing  -  Elizabeth  Mendly. 
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PLANNING  COMMITTEE  MEMBERS 


Mrs*   Mary  DeNure: 

Miss  Betsy  Hardie: 
Mrs.   Diane  Holland: 

Miss  Josephine  Kidd: 
Dr.    John  Nesbitt: 
« 

Dr.    Edwin  Staley: 


Consultant  in  Public  Service  Occupations,  Office  of  the  Chancellor, 
California  Community  Colleges,  Sacramento. 

Coordinator  of  Volunteers,    Veterans  Administration,    Los  Angeles. 

Training  Coordinator,    Special  Services,   Department  of  Parks  and 
Recreation,   County  of  Los  Angeles. 

Recreation  Curriculum  Coordinator,   Santa  Monica  College. 

Associate  Professor,    Coordinator  of  Rehibilitation  Services, 
Department  of  Recreation  and  Leisure  Studies,    San  Jose  State 
College. 

Executive  Director,   Recreation  and  Youth  Services  Planning 
Council,    Los  Angeles. 


Dr«    Jean  Tague: 


Special  Consultant,   Tague  and  Ast^ociates,   Santa  Monica. 
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MF   AVAIL/iBLt    IN   VT-ErIC  SET. 
PUP   DATE   -   2CMAKb9  21P. 

DESCHIPTORS   -   MANUALS;    *M0T3R  VEHICLES; 
*I  NiSPECTI  QN;   EQUIPMENT    EVALUATIUN;  *STATE 
LAVvS 

IDENTIFIERS  -  INSPECTION  STATIOM  OPERATORS; 
MOTORCYCLE    INSPECTION;  *VEkHQNT 

ABSTRACT   -   INFORMATION   CONTAINED   IN  THIS 
MANUAL    IS   DIRECTED   TO  MOTORCYCLE  INSPECTION 
STATION  OPERATORS    IN  THE   STATE  OF  VERMONT. 
OUTLINED   ARE  LAWS   AND  REGULATIONS  REGARDING 
SAFE  MOTORCYCLS  OPERATION  AS   WcLL   AS  THE 
RESPONSIBILITIES  OF   PERSONNEL   CHARGED  NiTH 
THE   TASK   OF  ENFOkCING  THOSE   RULES.  INCLUDED 
AS   TOPICS    ARE:    (11    VERMONT'^'S  LAW  REGARDING 
MOTOR  VEHICLE   INSPECTION,    (2)  REQUIREMENTS 
FOP  APPOINTMENT:    SPECIFICATIONS,   AND  (31 
DETAILED    INSTRUCTIONS:  PROCEDURES, 
REQUIREMENTS,   AND   RECOKDS.  (SN) 


RESEARCH  LiB^■-  f 

THE  CENTER  FC  R  .  C^TIGNAL 

AND  TECHNICAL  EDUCATIOI^ 

The  OHfD  state  'juive-hsity 
JUl  7 

TO  HOTORCYCLE  liJSPECTION  STATIOli  OPERATOR: 

THE  PROCEDURE  OUTLIi.'ED  HEREM  SHOULD  BE  CAREFULLY  STUDIED 
Alio  FRcQUEiJTLY  REVIEUED  BY  YOUR  ENTIRE  ORGAN  1 2  ATI  O.i .  BE 
THOROUGHLY  FAMILIAR  UITH  ALL  THE  PR0VI5lOrJS,  REGULATIONS  AMD 
LAWS  CONTAINED  HEREIi:,  AS  FULL  CO'iPLIAHCE  MILL  BE  REQUIRED  BY 
ALL  COnCERMED. 

FAILURE  TO  COiiPLY  WITH  ALL  THE  PROVISIONS,  RFniil./\  1 1 ONS  am.) 
LAWS  PERTAINING  TO  HOTORCYCLE  I rJSPECT I OiJ  ilAY  RESULT  IN  SUSPEN- 
SlOlj  OF  liJSPECTION  STATION  APPOINTMENT  AHO/OR  .ME CHAiJ I C  '  S 
INSPECTION  CERTIFICATE. 

IT  IS  THE  RESPOu'SIBILITY  OF  THE  STATION  OWNERS  AND/OR 
OPERATORS  TO  iiAINTAiN  THIS  liAriUAL  IN  A;^  UP-TO-uATE  liANNER  AT  ALL 
TIfiES  FOR  THE  USE  OF  APPROVED  IMSPECTIOM  PERSONNEL.   EXAi'iINE  ALL 
C0RRESP0NDE^1CE  IiinEDI  ATELY ,  UPO.n!  ARRIVAL  FROii  THIS  DEPARTi  iEWT , 
AS  THIS  IS  OUR  PRIME  METHOD  OF  KEEPING  YOU  IHFOR.'IED  OF  IMPORTANT 
CHANGES  OR  ADDITIONS  TO  THE  REGULATIONS. 

STATION  NU:iBERS  SHOULD  BE  PLACED  ON  ALL  CORRESPONDENCE 
PERTAINING  TO  INSPECTION  STATIONS  AND  SUCH  COMMUNICATIONS 
SHOULD  BE  ADDRESSED  TO: 

DEPARTMENT  OF  liOTOR  VEHICLES 
INSPECTION  DIVISION 
ilONTPELIER,  VERiiONT  ;p56p2 

VERMONT  OrFICIAl.   PtRIODTr  hJOTORCYCLE   INSPECTION  MANUAL 
REVISED  MARCH  20,  1969 
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ments.    Although  there  are  those  holding  no  baccalaureate  degree,  the  clin- 
ical faculty  are  experienced  in  their  professions  and  have  the  credentials 
required  for  teaching  the  curriculum  for  national  accreditation  purposes 
(see  individual  study  tracks). 

The  chairman  of  the  AHO  Department  should  have  additional  qualifica- 
tions.   It  is  desirable  that  the  chairman  have  a  master's  degree;  however, 
he  must  have  a  baccalaureate  degree,  the  professional  experience  and  the 
recognized  license  or  certification  of  his  profession.    Most  colleges  will 
enter  into  this  type  of  program  with  a  medical  facility  that  is  not  a 
teaching  institution.    Therefore,  the  chairman  should  have  the  capabilities 
of  teaching  the  clinical  personnel  methods  of  instruction  since  they  pos- 
sibly have  never  taught  before.    The  chairman  should  be  able  to  help  with 
the  formation  of  the  curriculum  in  all  the  clinical  areas  and  have  know- 
ledge of  the  inherent  problems  in  clinical  teaching. 

The  major  areas  of  responsibility  for  Departmental  Chairmen  at  Gal- 
veston College  are: 

1.    To -work  with  their  respective  supervisors  in  the  organization  and 
administration  of  an  effective  instructional  program. 
.   2.    To  work  with  their  respective  supervisors  in  developing  the  in- 
structional program  budget  and  to  administer  the  departmental 
budget. 

3.  To  work  with  the  Director  of  Student  Personnel  Services  in  the 
development  of  the  student  personnel  services  program. 

4.  To  work  with  the  Director  of  Adult  Education  in  the  operation 
of  the  evening  program. 

5.  To  supervise  the  work  performance  of  their  individual  depart- 
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Any  inspection  station  requesting  inforriation  relativs  to 
station  appointments,  inspection  procedures  and  regulations  and 
all  matters  pertaining  to  the  inspection  program,  may  obtain 
such  information  by  contacting  the  following  personnel  by  letter 
or  be  telephone  between  the  hoi^rs  of  8:00  A.ii.  and  4:30  P,  on 
liondays  through  Fridays: 

Donald  C.  uolliver  -  Chief  Inspector  Dept,  of  f'lOtor  Vehicles 

Ernest  D.  .iathews     -  Asst.   Chief  Inspector  Inspection  Division 
iiiss  Clara  Sole        -  Inspection  Clerk  liontpelier^  Vt,  05G02 

Telephone 
Extont>  i  on  501 

Listed  below,  £OR.^EnERGENCY  USE  OfiLY  are  the  names,  .iw^do,-..- 
and  telephone  numbers  of  iiotor  Vehicle  District  Inspectors  and 
the  area  which  they  supervise.  District  Inspectors  may  be  con- 
tacted by  telephone  on  Mondays  through  Fridays  prior  to  8:00  A.ri. 
anci  after  5:30  P.ri. 
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Inspector  G.  V.  George 
Star  Route 
St.  Johnsbury,  Vt. 
Telephone  748-3298 

Inspector  Harold  Carroll 
P.O.  Box  #97 
No,  Springfield,  Vt. 
Telephone  886-2479 

Inspector  Morman  Emmons 
P.O.  Box  232 
Rutland,  Vt. 
Telephone  775-4401 

Inspector  James  HcDonald 
94  Lyrnan  Avenue 
Rurllngton,  Vt. 
Telephone  864-4631 

Inspector  Harold  Cone 
129  I roQUoi  s  Avenue 

Essex   Junction,  Vcimant 

tu7*Tj>N»*oe  n/n  (>G63 

Inspector  Raymond  Blow 
East  rlontpel  ier ,  Vt . 
Telephone  223-6510 


Northeastern  Area 
of  Vermont 


Southeastern  Area 
of  Vermont 


Southwestern  Area 
of  Vermont 


Greater  Burlington  Area 
(i  ncl udi  ng  W1 nooski 
Essex  Jet.   anJ  South 
Burl  1 ng ton ) 

Northwestern  Area 
of  Verrifon t 


Central  Area 
of  Vermont 
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VERMONT  LAW  REGARDING  HOTOR  VEHICLE  INSPECTION:  . 

T.   23  V.S.A-   SECTION  1222 

All  motor  vehicles,  trailers  and  semi -t rai 1 ers  registered 
in  the  state  shall  be  periodically  inspected  during  the 
months  of  May  and  October  in  each  year  at  garages  or  quali 
fied  service  station,  designated  by  the  Commissioner  as 
inspection  stations,  for  the  purpose  of  determining  whethe 
they  are  properly  equipped  and  maintained  in  good  mecbnnir 
condition.  Effective  July  1,  1967  all  motor  vehicles  must 
be  inspected  within  15  days  from  the  date  of  registration, 
by  an  authorized  inspection  station.  The  charges  for  such 
inspection  made  by  garages  designated  to  conduct  periodic 
inspections  shall  be  subject  to  the  approval  of  the  Commis 
sioner  of  Motor  Vehicles,  and  the  charges  made  for  such 
inspection  shall  be  credited  toward  charges  made  for 
necessary  repairs,  provided  the  cost  for  repairs  exceeds 
the  minimum  inspection  fee.  The  Commissioner  may  suspend 
the  registration  of  any  motor  vehicle  until  the  owner 
thereof  complies  with  the  requirements  of  such  inspection. 
A  person  who  violates  a  provision  of  this  section  shall  be 
fined  not  more  than  $100,00  or  imprisoned  not  more  than 
thirty  days^  or  both, 

SECTION  1223  -  Prohibitions 

An  owner  of  a  motor  vehicle  shall  not  affix  or  cause  to  be 
affixed  thereto  a  certification  of  inspection  that  was  not 
assigned  by  an  official  inspection  station  to  such  motor 
vehicle.  A  person  shall  not  knowingly  operate  a  motor 
vehicle  to  which  a  certification  of  inspection  is  affixed 
if  the  certification  of  inspection  was  not  assigned  by  an 
official  inspection  station  to  that  vehicle. 

GENERAL  INFORi'iATION : 

i  i OT  0  R C  Y  C  L  E  D  E  F I N I T 1 0  N  ^ 

"Motorcycle"  shall  mean  any  motor  driven  vehicle  having  a 
seat  or  saddle  for  the  use  of  the  rider  and  designed  to 
travel  on  not  more  than  three  wheels  in  contact  with  the 
ground^  but  excluding  golf  cartSj>  track  driven  vehicles, 
tractors  and  vehicles  on  which  the  operator  and  passengers 
ride  within  an  enclosed  cab. 

In  spec  ti  on  of  reg  i  stered  motorcycl  es^ 

Every  motorcycle  registered  in  this  state  shall  be  in- 
spected by  a  certified  motorcycle  inspection  mechanic,  at 
a  station  designated  as  an  Official  Motorcycle  Inspection 
Station  by  the  Commissioner  of  i'otor  Veliicles;  and  if 
found  to  be  unr^afe  or  unfit  for  operation,  or  improperly 
equipped,  it  niPSt  be  put  in  a  safe  condition  and  properly 
equipped  before  an  official  inspection  seal  is  attached  to 
the  left  side  of  the  rear  number  p l.ajte  bra c k e t . 
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3 .  Motor  Vehicles  registered  out-of-state : 

If  a  non-resident  temporarily  in  the  State  of  Vermont  pre- 
sents his  motorcycle  with  out-of-state  plates  on  it  for 
inspection,  you  may  inspect  the  same  and  attach  a  seal  if 
the  vehicle  meets  our  inspection  requirements. 

4 .  Where  can  repairs  be  made: 

It  must  be  understood  that  any  motorcycle  owner  is  free  to 
select  his  own  Official  Motorcycle  Inspection  Station,  AND 
IS  NOT  OBLIGED  TO  HAVE  NEEDED  WORK  DONE  AT  THE  STATION 
WHERE  THE  INSPECTION  WAS  MADE  UNLESS  HE  SO  DESIRES. 

5 .  Fees  for  Inspection: 

The  maximum  fee  for  inspection  of  a  motorcycle  shall  not 
exceed  one  dollar  ($1.00).  If  the  time  spent  on  inspection, 
adjustments  and  repairs  trade  on  the  motorcycle  exceeds  one 
dollar,  based  on  your  hourly  charge,  then  the  one  dollar 
fee  shall  be  disregarded  and  the  charge  will  be  on  your 
hourly  basis.  The  hourly  rate  charged  shall  be  prominently 
posted  and  displayed  Just  be! ow Jt.he._Qf f icial  iiotorcycle 
Inspection  Station  Certificate. 

6.  Reports,  Certificates,  and  Supplies: 

Official  Certificates,  inspection  seals,  official  display 
posters  and  report  forms  will  be  furnished  by  the  Department 
after  such  appointments  have  been  made,  and  additional 
supplies  will  be  forwarded  upon  request  for  same. 

7 .  Standard  Equipment 

"Standard  Equipment"  and  "properly  equipped"  as  applied  to 
a  motorcycle  shall  include  adequate  tires,  head  lamp,  tail 
lamp,  lenses,  brakes,  muffler,  rear  view  mirrof,  horn,  rear 
number  plate  bracket,  and  only  such  motor  fuel  tank  or  tanks 
as  are  regularly  installed  by  the  manufacturer. 

8 •      Report  of  Rejections 

Any  Official  Motorcycle  Inspection  Station  may  report,  on 
the  back  of  a  motorcycle  inspection  check  list,  any  motor- 
cycle which  has  been  disapproved  for  inspection.  The  following 
inforniution  must  be  listed: 

Registration  Number   

Date  Rejected  ^  

Reason  for  Rejection  
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REQUIREMENTS  FOR  APPOINTMENT:  SPECIFICATIONS 


1.  Ini-pection  stations  are  appointed  solely  for  the  benefit  of 
the  motoring  public.  Before  a  certificate  of  appointment  as 
an  Official  (lotorcycle  Inspection  Station  will  be  issued^ 

an  applicant  must  have  an  approved  place  of  business.  Recom- 
mendation for  approval  as  an  Official  iiotorcycle  Inspection 
Station  shall  be  made  by  a  Motor  Vehicle  Inspector. 

2.  All  appointments  are  provisionals  and  are  conditioned  on  a 
proper  conduct  of  the  work  and  compliance  with  Department 
regulations.  Upon  approval  your  cert i  f 1 cate  of  authorization 
must  be  prominently  d i  s pi  ay ed  unde r  g  1  a s s  or  p  1  a s t Ijc  . 

3.  In  accepting  appointment.  Official  Motorcycle  Inspection 
Stations  obligate  themselves  to  the  folloviing  requirements: 

A.  iiake  thorough  inspections  and  affix  official  inspection 
seals  only  on  those  motorcycles  that  meet  All  requirements 
and  then  only  In  the  space  designated  by  the  Commissioner 
of  Hotor  Vehicles. 

B.  Make  weekly  reports  to  the  Department  of  ilotor  Vehicles 
on  each  Monday  during  April  and  May  and  again  during 
September  and  October.  Otherwise^  reports  must  be  made 
monthly  on  the  first  Monday  of  the  month.   If  no  vehicles 
are  Inspected  during  the  months  simply  state  so  on  a 
postal  card. 

C.  When  reporting,  return  the  bottom  section  of  each 
compl e ted  motorcycle  1 nspectlon  check  list. 

D.  INSPECTION  SEALS  SHOULD  BE  KEPT  UNDER  LOCK  AND  KEY  AND 
IN  A  SAFE  PLACE.  THE  OPERATOR  OF  AN  INSPECTION  STATION 
SHALL  BE  RESPONSIBLE  FOR  THE  SAFEKEEPING  OF  THESE  SEALS. 
All   losses  of  seals  must  be  reported  at  once  to  the 
Department  of  Motor  Vehicles, 

4.  Each  Official  Hotorcycle  Inspection  Station  shall  have  a 
minimum  of  one  certified  motorcycle  Inspection  mechanic. 

A  certified  motorcycle  inspection  mechanic  is  defined 
as  follows:  A  person  18  years  of  age  or  older  holding 
a  valid  operator's  license  with  experience  in  making 
adjustments  and  repairs  to  motorcycles  and  a  thorough 
working  knowledge  of  the  rules  and  regulations  set  forth 
in  the  Official  Motorcycle  Inspection  Manual. 

A  mechanic  may  be  certified  only  after  examination  by 
the  Department  of  Motor  Vehicles.   If  an  operator's 
license  is  revoked  or  suspended  (for  any  reason  or 
period  of  time)  the  mechanic  will  cease  inspections 
during  the  suspension  period  and  shall  not  be  authorized 
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to  inspect  Motorcycles  until  privileges  have  been  fully 
restored.  The  Department  of  liotor  Vehicles,  Inspection 
Division,  must  be  notified  of  any  suspensions  involving 
a  certified  mechanic,  and  such  mechanic  shall  return  his 
Inspection  Certificate  immedi  ately • 

C.  Owners  and/or  Operators  of  Official  ilotorcycle  Inspection 
Stations  may  request  examination  of  new  employees  by 
contacting  the  Department  of  Ilotor  Vehicles,  Inspection 
Division,  Hontpelier,  Vermont. 

D.  Owners  and/or  Operators  of  Official  Motorcycle  Inspection 
Stations  shall  notify  the  Department  of  Motor  Vehicles 
upon  hiring  or  releasing  any  certified  inspection 
mechanic.   Information  required  shall  include  the  mechanic: 
name  and  address,  and  in  addition,  the  mechnaic's 
inspection  certificate  number.  No  mechanic ' shall  be_ 
authori  zed  to  i  n  s  £e  c  t  jiio  t  q  r  c  y  c  1  e  s  ajt_Ji  n  y^^ffi  c  i  a  1^^  f  i  o  t  o  r  - 
cycle  Inspection Stati  ojTun t  ijjs  uch  station  has  notifi ed 
the  Department  of  Jlotor  Vehicl  es  of  .his^  employment. 

E.  The  use  of  an  uncertified  mechanic  for  inspectiog  or 
approving  motorcycles  for  inspection  is  sufficient  cause 
for  immediate  suspension  of  the  appointment  of  that 
Inspecti on  Station . 

F.  Certified  Motorcycle  Inspection  mechanics  are  subject  to 
re-examination  at  any  time,  by  the  Department  of  Motor 
Vehicles^  to  determine  that  they  have  full  knowledge  of 
current  Official  Motorcycle  Inspection  Rules  and 
Regulations . 

G.  A  certified  Motorcycle  Inspection  mechanic's  certificate 
may  be  recalled  for  any  infraction  or  violation  of  the 
rules  and  regulations  governing  the  inspection  of 
vehicles. 

5.       Space  Requirements^: 

Available  level   space  within  the  garage  for  inspection 
and  repairs  is  one  of  the  most  important  factors  in 
making  and  continuing  appointments.  All  inspections 
must  be  conducted  in  the  approved  area,  unless  specific 
regulations  state  otherwise. 

"Inspection  Area"  is  defined  as  the  designated  space 
approved  for  inspection  purposes.  Approval  cannot  be 
granted,  nor  permitted  to  continue,  unless  full  compliant 
of  the  following  requirements  are  maintained. 

A  hard  surface  floor  of  a  type  approved  by  the  Department 
of  Motor  VehcileS:>  entirely  within  the  garage,  shall 
not  slope  other  than  to  the  front  or  rear  as  the  vehicle 
would  set  to  be  inspected.  The  rate  of  slope  must  be 
uniform  and  no  greater  than  2  inches  in  25  feet. 
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Where  a  standard  headlight  testing  screen  is  to  be  used 
there  shall  be  at  least  32  feet  of  floor  space  within 
the  garage,  the  first  10  feet  of  which  shall  be  an 
adequate  f 1 oor • 

Where  an  approved  floor  mounted  headlight  tester  is  to 
be  used  there  shall  be  at  least  12  feet  of  adequate  floor 
within  the  garage. 

UNDER  NO  CONDITIONS  SHALL  i'lECHAii I CAL  TYPE  AIMERS  WHICH 
ATTACH  TO  THE  HEADLIGHT  BE  AUTHORIZED. 

6,  In  addition  to  an  approved  headlight  testing  device  each 
motorcycle  inspection  station  shall  have  adequate  tools  and 
equipment  which  shall  include  a  tire  tread  gauge  and  a  stand 
to  hold  the  cycle  upright  while  adjusting  headlights  and 
aaxi 1 1 i  ary  1 i  ghts . 

7.  Motorcycle  Inspection  Stations  shall  be  ready  to  conduct 
inspections  during  normal  business  hours  in  season.  This  means 
that  the  floor  area  used  for  inspection  must  be  clean  and  clea 
of  obstructions,  and  all  necessary  equipment  in  place  and 
ready  for  use. 


GENERAL  PROVISIONS 


1-      Official   Inspection  Stations  appointed  to  conduct  inspections 
on  motorcycles  shall  be  designated  as  Motorcycle  Inspection 
Stations  and  may  perform  motorcycle  inspections  only^  unless 
such  inspection  station  has  also  been  authorized  to  inspect 
other  types  of  motor  vehicles. 

2.  Motorcycle  Inspection  Stations  shall  display  a  sign  reading 
"Vermont  Official  Motorcycle  Inspection  Station"  in  a  prom- 
inent place.  Such  sign  to  be  furnished  by  the  Department  of 
Motor  Vehicles. 

3.  Any  change  in  name^  ownership  or  in  location  on  any  Official 
Motorcycle  Inspection  Station  cancels  the  appointment  of  that 
station,  and  the  Department  of  Motor  Vehicles,  Inspection 
Department  must  be  noti  f i  ed  immedi  ately  in  writing. 

4.  Inspection  stations  upon  going  out  of  business  shall  immed- 
iatley  return  to  the  Department  of  Motor  Vehicles,  the 
certificate  of  appointment  with  all  unused  Inspection  seals 
and  completed  final  reports  on  all  inspections. 

5.  Stations  should  anticipate  the  necessity  for  additional 
supplies  of  inspection  seals.  If  it  becomes  necessary  to 
request  additional  seals,  they  must  be  obtained  through  the 
Montpelier  office  by  phone  or  mail. 

6.  Foreign  make  motorcycles  must  comply  with  all  inspection 
Q  requirements. 
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OETAILED  IHSTRUCTIOi^S:       PROCEDURES,  REQUI REHEIITS ,  ETC. 
1.       Serial  Number:  Registration  Certificate. 

A.  When  any  part  of  a  serial   number,  including  letters  used  in 
the  pre fix,  is  incorrect  or  transposed,  the  certificate 

does  not  properly  identify  the  vehicle  and  must  be  corrected. 
This  may  be  accomplished  by  having  the  owner  return  the 
original  certificate,  furnishing  the  correct  serial  number 
and  enclosing  a  fee  of  fifty  (50O  cents  to  the  Department 
of  ilotor  Vehicles,  ilontpelier,  Vermont  05602.  An  official 
motorcycle  inspection  seal   shall  not  be  attached  until  the 
owner  has  obtained  such  corrected  registration  certificate. 
An  official   inspection  station  shall,  however,  be  authorizeo 
to  collect  a  fee  of  fifty  (50(t)  cents  from  the  owner  and 
forward  with  the  original   certificate  and  the  correct 
serial  number  to  the  Department  of  iiotor  Vehicles, 
Montpelier,  Vermont  05602.  An  official   inspection  seal  may 
then  be  attached  to  the  vehicle,  provided  it  meets  all  other 
inspection  requi  reiaen ts  . 

B.  Whenever  a  registration  certificate  has  been  lost,  the 
owner  shall   request  a  duplicate  certificate  from  the  Depart- 
ment of  iiotor  Vehicles,  Montpelier,  Vermont  05602 ^  enclosing 
a  fee  of  fifty  (50(f)  cents  for  such  duplicate  certificate. 
An  official  inspection  seal   shall  not  be  attached  until  the 
owner  has  obtained  a  duplicate  certificate.  An  official 
inspection  station  shall,  however,  be  authorized  to  attach 
an  official   inspection  seal   to  the  vehicle,  provided  it 
meets  all  other  inspection  requirements,  and  compliance 
with  the  follovving  procedure: 

1.      Verification  of  registration  by  telephone  with  the 

Department  of  i-lotor  Vehicles,  Montpel  ier »  Vermont,  and 
collection  from  the  owner  of  a  fee  of  fifty  (50(t)  cents. 
Request  for  a  duplicate  registration  together  with  the. 
fifty  {sot)  cent  fee  shall   be  mailed  immediately  to  the 
Department  of  ilotor  Vehicles,  Montpelier^  Vermont  05602 
by  the  Official  Motorcycle  Inspection  Station. 

C.  Beginning  with  the  1964  regi stration  year s  all  registration 
certificates  for  vehicles  powered  by  other  than  gasoline 
will  be  marked  "non  gasoline".   If  any  vehicle  presented 
with  a  certificate  not  marked  *'non  gasoline"  and  you  find 

it  powered  by  other  than  gasoline,  inspection  must  be  denied 
and  you  must  notify  immediately  the  Department  of  iiotor 
Vehicles,  Wontpelier,  Vermont  05602 . 

2.       Inspection  Items 

The  following  items  must  be  thoroughly  examined  and  checked  to 
constitute  an  official  inspection. 

A.       Steering,  alignment  and  suspension. 
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B. 


TireSa  wheels  and  rims. 


C.  Exhaust  and  fuel  systems. 

D.  Brakes. 

E.  Lighting  and  electrical  systems. 

F.  Windshield  or  wind  screen,  and  body  items. 

G.  Road  test 

H.  Colored  lights  and  sirens. 

I.  Affix  inspection  seal  and  record  inspection  on  report 
sheet. The  inspection  seal  number  on  the  report  sheet 
and  on  the  metal  inspection  seal  must  be  identical. 

Origi  nal   Equi  pment 

Unless  statutes  or  regulations  provide  otherwise,  original 
factory  installed  equipment,  or  equivalent  replacement  equipment 
shall  be  on  vehicles.  Where  such  equipment  is  in  an  unsafe 
condition,  or  does  not  function  properly,  it  shall   be  repaired 
or  replaced. 

Any  condition,  part  or  assembly  that  fails  to  comply  with 

the  following  requirements,  or  any  other  condition,  part  or 

assembly  not  specifically  mentioned  but  in  an  obviously 

unsafe  condition  or  which  constitutes  a  hazard  to  the  safe 

and  proper  operation  of  the  vehicle,  shall  be  deemed  sufficient 

justification  to  reject  the  vehicle  for  inspection  until 

such  condition  or  hazard  has  been  corrected. 

A.      Steering,  alignment  and  suspension. 

1.      Steering  and  wheel  alignment 

Steering  and  alignment  items  should  be  checked  visually 
and  adjusted  according  to  manufacturers  specifications. 
Check  for  condition,  adjustment,  wear  or  broken  and  de- 
f ecti  ve  parts . 

Causes  for  rejection: 

Bent  frame. 

Wheels  out  of  1 ine. 

Broken,  loose,  or  worn  components. 

Loose,  broken,  defective  or  out  of  adjustment  steering 
head  bearing. 

Loose,  bent,  broken  or  damaged  handlebars. 


In  normal  riding  position^  handlebar  grips  shall  not  be 
higher  than  15  inches  above  the  saddle. 

2.  Suspension 

Examine  suspension  system,  check  for  defective,  broken, 
worn  or  missing  components. 

Causes  for  rejection: 

Broken,  worn,  missing,  defective,  disconnected,  or  mal- 
functioning shock  absorbers. 

Broken  or  sagging  springs* 

Tires,  Wheels  and  Rims. 

Ti res  .wheel s ,  and  rims  should  be  checked  by  visual 
examination.  Check  for  condition  and  mounting  of  wheels, 
condition  and  adjustment  of  bearings,  wear,  play  and  any 
broken  parts. 

Causes  for  rejection: 

Loose,  missing  or  defective  bolts,  nuts,  or  lugs. 

Bent,  looses  cracked  or  damaged  wheel,  or  defective  rim 
or  wheel  flange,  or  missing,  broken,  bent,  loose  or 
damaged  spokes  . 

Wheel   runout  exceeding  3/16  inch. 

Broken  or  out  of  adjustment  wheel  bearings. 

Wheels  out  of  balance. 

No  tire  shall   be  passed  and  certified  to  be  in  safe 
operating  condition  unless  it  meets  the  visual  and  tread 
depth  requirements  set  forth  in  these  standards. 

Def i  ni  ti  ons 

A.      Tread  depth  -  the  amount  of  tread  design  on  the  tire 

Tread  depth  includes  both  original  ,  retread  and 

recap  tread  design. 

Vi  sual  Requ  i  rements .  No  tire  shall  be  deemed  to  be  in 
safe  operating  condition  if  such  tire  has: 

A.  A  fabric  break,  or  a  cut  in  excess  'of  one  inch  in 
any  direction  as  measured  on  the  outside  of  the 
tire  and  deep  enough  to  reach  the  body  cords,  or 
has  been  repaired  temporarily  by  the  use  of  blowout 
patches  or  boots ;  or 

B.  Any  bump,  bulge  or  knot  related  to  seperation  or 
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partial  failure  of  tire  structure,  or 


C.  Any  portion  of  the  ply  or  cord  structure  exposed;  or 

D.  A  portion  of  the  tread  design  completely  worn, 
provided  such  worn  portion  is  of  sufficient  size 
to  affect  the  traction  and  stopping  ability  of  the 
ti  re . 

METHOD  OF  i-lEASURIMG  TREAD  DEPTH.  Tire  tread  depth  shall 
be  measured  by  a  tread  depth  gauge  which  shall  be  of  a 
type  calibrated  in  thirty-seconds  of  an  inch.  Readings 
shall  be  taken  in  a  major  tread  groove  of  the  tire 
nearest  the  center  at  two  points  of  the  circumference 
not  closer  than  fifteen  inches.  Readings  for  a  tire 
which  has  a  tread  design  running  across  the  tire  or 
a  siped  tire,  where  such  tread  design  is  permitted, 
shall  be  taken  at  or  near  the  center  of  the  tire  at 
points  of  the  circumference  not  closer  than  fifteen 
inches. 


for 


two 


TREAD  DEPTH  REQUIREMENTS.  Mo  tire  shall  be  deemed  to 
safe  operating  condition  if  such  tire  is  worn  to  the 
point  where  less  than  two  thirty-seconds  (2/32)  of  an 
inch  of  tread  design  remains  at  both  points  at  which 
gauge  readings  are  obtained. 

No  wheel  or  rim  shall  be  passed  when  it  has: 


be 


A. 


Visibly  loose,  missing  or  defective  bolts,  nuts, 
or  lugs. 


Visible  bent 
defective  rim 


,  loose,  cracked  or  damaged  wheel  or 
or  wheel  f 1 anges . 


C.       EXHAUST  AND  FUEL  SYSTEMS. 

Examine  fuel  system,  muffler,  and  exhaust  system,  paying 
particular  attention  to  rusted  and  corroded  surfaces. 

Causes  for  rejection: 

Fuel   leakage  at  any  point  in  the  fuel  system. 
Fuel  tank  and  piping  not  securely  installed. 
Fuel   tank  not  vented. 

Throttle  not  aligned  or  binding,  linkage  worn,  bent,  broken 
corroded  or  missing. 

No  muffler  or  exhaust  pipe  shall  be  passed  that  has  breaks, 
open  seams  or  perforations.  All  joints  shall  be  tight  and 
the  entire  system  shall  be  firmly  attached  to  the  vehicle. 
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The  use  of  muffler  repair  jackets  is  prohibited.  No  patches 
shall  be  approved  other  than  those  that  are  welded  securely 
and  completely  around  the  entire  perimeter. 

Any  muffler  which  is  not  original  factory  installed  equipment, 
or  equivalent  replacement  equipment,  or  any  muffler  which 
was  not  designed  for  on-highway  use. 

Any  exhaust  system  shall  be  deemed  defective  if  any  changes, 
modifications,  alterations,  deletions  or  adjustments  have 
been  made  which  would  thereby  cause  any  exhaust  system  to 
generate  a  higher  or  louder  sound  level  than  would  be  gener- 
ated by  the  exhaust  system  customarily  installed  by  the 
manufacturer  as  original  equipment. 

BRAKES. 


Brake  tests  on  the  highway  or  street  should  be  conducted  on  a 
substantially  level,  dry,  smooth,  road  that  is  free  from  loose 
material,  oil>  or  grease.  The  driver  should  stop  the  vehicle 
in  the  shortest  possible  distance.  The  brake  application 
should  be  started  at  as  close  to  20  miles  per  hour  as  pract- 
ical. The  required  minimum  performance  is  for  the  vehicle  to 
stop  within  30  feet  from  20  miles  per  hour. 


Cause  for  rejection: 


Failure  of  the  vehicle  to  stop  in  the  distance  equal  to  or 
less  than  specified. 

1.  Pedal  reserve  -  inspection  procedure 

With  vehicle  in  standing  position^  measure  the  brake  travel 
when  40  to  60  pounds  pressure  have  been  applied  to  the  pedal. 

Cause  for  rejection: 

Foot  and  hand  levers  which  do  not  have  at  least  1/3  of  their 
travel  as  reserve  after  brakes  are  fully  applied. 

2.  Condition  of  Mechanical  Components 


Inspection  Procedure 


Visually  inspect  the  condition  of  the  mechanical  components. 
Items  to  be  checked  specifically  include:  worn  pins,  missing 
or  defective  cotter  pins;  broken  or  missing  springs;  worn 
rods,  clevises,  or  couplings;  misaligned  anchor  pins;  frozen, 
rusted  or  inoperative  connections;  missing  spring  clips, 
improper  wheel   bearing  adjustments;  or,  defective  grease 
retai  ners . 


Causes  for  rejection: 


Mechanical  parts  misaligned,  badly  worn,  broken  or  missing. 


High  friction  in  pedal  arrangement  or  brake  components. 

Brake,  operating  levers  improperly  positioned  or  misaligned. 

Any  angle  greater  than  90^  between  the  cam  operating  lever 
and  the  actuating  cable  or  rod. 

3.      Condition  of  Hydraulic  System 

Inspection  Procedure 

Inspect  hydraulic  system  visually.  Specific  items  to  be 
checked    include:  wheel  cylinders  for  leakage;  binding 
pistonss  hydraulic  hosas  and  tubes  for  kinks,  crack,  chafed 
or  flattened  or  restricted  sections,  and  improper  support; 
and  master  cylinder  for  leakage.  Check  master  cylinder  rod 
for  proper  adjustment  and  test  system  for  brake  fluid  loakagc 
by  applying  moderate  foot  pressure  to  pedal  and  mu/n/aining 
this  pressure  for  at  least  1  minute.  Check  fluid  level  in 
master  cyl i  nder . 


Causes  for  rejection: 


Leaks  in  master  cylinder  or  wheel  cylinders. 

Scraped  hydraulic  hoses;  hydraulic  hoses,  tubes  5  or  connection 
leaking,  restricted,  crimped,  cracked,  or  broken.  Connecting 
lines  not  properly  attached  or  supported  to  prevent  damage 
or  abrasion  by  contact  with  the  frame,  axle,  other  lines,  or 
any  other  part  of  the  vehicle.  Pressure  hoses  not  equal  to 
manufacturers  original  equipment. 

ilaster  cylinder  rod  improperly  adjusted. 

Tendency  of  brake  pedal  to  move  slowly  toward  applied  position 
(Indicating  fluid  leakage)  while  foot  pressure  is  maintained 
on  it  1  minute. 


Fluid  level  in  master  cylinder  perceptible  below  full  mark. 
4.       Brake  Fluid  Requirements 

The  Statutes  provide  that  after  January  1,  1964  no  person  may 
distribute  or  provide  any  fluid  for  use  in  the  hydraulic 
brake  system  of  a  motor  vehicle  unless  it  meets  the  Society 
of  Automotive  Engineers  Standards  of  70  Rl  or  better  and  any 
container  must  bear  a  statement  of  it<;  r  1  a  q  <:7  fica  ti  on  such 
as  SAE  70  Rl  or  SAE  70  R3 


J  in/iTTWC  AND  tlfCrRlC^L  SYSTEM. 


1.  Headlamp  Testing 
Inspect 1  on  Procedure 
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Beams  shall  be  inspected  for  specific  aim  by  using  one  of  the 
f ol 1 owi ng  methods : 

Approved  screen,  placed  25  feet  in  front  of  the  headlamp: 

Approved  photoelectric  testing  machine,  which  will  give 
essentially  equivalent  results. 

Preparation  for  Aim  Inspection: 

Check  for  proper  inflation  of  tires. 

Rock  cycle  to  free  and  equalize  suspension. 

Aim  with  rider  in  the  saddle. 

Clean  lenses,  check  for  burned  out  and  correct  bulbs,  proper 
wiring  and  switches. 

Check  headlamp  approval.  One  lamp  Is  required^  not  more  than 
two  are  permitted. 

2.      Headlamp  Adjustment 

Inspection  Procedure 

Adjust  lamp  until  hot  spot  on  high  beam  is  aimed  straight 
ahead  and  dropped  the  following  distance  in  25  feet. 

Single  and  double  filament  lamp  -  2  Inch  drop  in  25  feet. 

All  headlamps  shall  show  a  clear  white  light,  and  no  coldf^eU" 
headlamp  lens  shall  be  permitted. 

Beam  Indicators  or  Tell-tales: 

Required  on  all  motor  vehicles  originally  designed  with  a 

beam  indicator  or  tell-tale  as  an  integral  part  of  the  lighting 

system. 

Causes  for  rejection: 

Lamps  not  mounted  securely  to  prevent  excessive  vibration, 
bad  wiring,  improper  ground  or  bad  switch. 

Inoperative  di>mer  switch  on  double  filament  headlamp. 

Dimmer  switch  in  an  unnatural  location. 

Beam  indicator,  if  installed,  not  operational. 

3.      Additional  Lighting  Equi*pment  -  Requi  red 

Inspect! on  Procedure 

Inspect  for  condition,  operation,  wiring  and  switching. 

ERiC  -12- 
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Tail  lamps 

At  least  one  required;  2  are  permitted, 
ilust  be  of  approved  type. 
I'iust  be  red  In  color. 
Stop  Signal  Lamps 

At  least  one  required;  two  are  permitted, 
riust  be  of  approved  type, 
ilust  be  red  in  color. 

iJust  be  activated  by  application  of  the  brake. 

riay  be  combined  with  other  rear  lamps. 

Must  be  extinguished  when  the  turn  signal   lamp  is 
functioning  if  combined  with  the  turn  signal  lamp. 

License  Plate  Lamp 

One  required. 

Must  be  of  approved  type. 

i^ust  be  white  in  color. 

Rear  plate  must  be  visible  under  normal  atmospheric 
conditions  at  night  from  50  feet  to  the  rear. 

iiust  be  activated  by  same  switch  which  activates  the 
headl amps . 

Number  plate  light  shall  clearly  illuminate  number  plate. 
Ref 1 ectors 

None  required  -  2  are  permitted. 

Must  be  of  approved  type  -  must  show  red  to  rear^  and 
amber  to  front. 

Reflectors  cannot  be  used  in  lieu  of  any  lights  required. 
4.      Additional   Lighting  Equipment  -  Permi  tted 
Fog  lamps  or  auxiliary  driving  lamps. 

Two  permitted. 

iiust  be  of  approved  type. 

Must  be  spaced  not  less  than  20  inches  apart. 
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iiust  be  placed  at  a  height  not  less  than  12  inches  nor 
more  than  42  inches  above  the  surface  upon  which  the 
vehicle  stands- 

Cannot  be  used  in  lieu  of  headlamps. 

Must  be  permanently  and  rigidly  mounted. 

May  be  wired  independently  of,  or  in  conjunction  with, 
the  headl amps . 

Auxiliary  Driving  Lamps 

Must  be  aimed  as  provided  under  headlamps. 

piust  be  wired  in  conjunction  with  the  tail  lamps. 

Parking  Lights: 

If  vehicle  was  originally  equipped  with  parkin*;  iij/»is 
same  must  be  in  good  operating  condition* 

5.       Turn  Signal  System  -  N^t  Required 

Two  lamps  permitted  visible  from  the  front  and  two  lamps 
visible  from  the  rear. 

iiust  be  of  approved  type. 

Lamps  showing  to  the  front  must  be  amber  or  white  in 
color. 

Lamps  showing  to  the  rear  must  be  red  or  amber  in  color. 

May  be  Class  A  or  Class  B. 

6.      Hazard  Warning  Lamps  -  Not  Required 

Lamps  must  be  of  approved  type,  if  mounted. 

Iiust  flash  front  and  rear  turn  signals  simultaneously- 

Causes  for  rejection: 

Any  cause  listed  under  headlamps  above,  when  applicable. 

Any  rotjii  i  rod  rcf  1  cctov  ^  lamp  or  lens  that  is  turnedor 
Inclined  so  that  its  light  is  not  properly  directed. 

Any  signal  lamp^  pilot  lamp^,  or  operating  unit  not 
functioning  properly. 

Any  signal  operating  unit  cancelling  mechanism  not 
functioning  properly. 
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7.  Wiring  and  Switches 
Inspection  Procedure 

Inspection  for  condition  and  operation. 
Causes  for  rejection: 

Switches  and  operating  units  rot  in  good  condition  and 
f unc ti  on i  ng  properly . 

Wiring  in  poor  condition,  improperly  installed  or  Insulated 
and  so  located  as  to  incur  damage. 

Any  connection  that  is  not  secure  or  shovjs  signs  of  excessive 
cor ros  ion. 

Power  source  which  does  not  maintain  lamps  at  required 
brightness  for  all  conditions  of  operation. 

8.  Horn 

Inspection  Procedure 
Inspect  for  condition  and  operation 
Causes  for  rejection: 
Horn  not  securely  fastened  to  vehicle 
Horn  not  audible  under  normal  conditions 
Button  placed  in  an  unnatural  position 
F.       WINDSHIELD  OR  WINDSCREEN  AfJD  BODY  ITEMS 
1.      Vehicle  Glazing 
Inspection  Procedure 

Windshields  or  windscreens  are  not  required,  but  if  installed, 
they  must  be  free  of  crackSg  discoloration  or  scratches  and 
must  be  mounted  so  that  the  driver's  vision  is  not  obstructed. 

Causes  for  rejection: 

Any  windscreen  which  obstructs  or  obscures  the  driver's 
vision. 

Any  crack,  discoloration  or  scratches. 

Any  support  or  stiffener  device  mounted  in  the  driver's  line 
of  vision. 
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2  .       Body  I  terns 
Inspect! on  Procedure 

Check  for  required  body  items,  defective  or  dislocated  parts, 
and  parts  projecting  from  the  vehicle. 

Causes  for  rejection: 

Seats  designed  to  carry  more  than  one  person  which  are  not 
equipped  with  hand  grips  and  foot  rests  for  passengers. 

Engine  mounting  frame  or  brackets  cracked  or  broken- 
Fenders  and  mua  guards  broken,  missing  or  of  insufficient 
design.  Front  and  rear  fenders  must  be  equivalent  to  the 
manufacturers  original  specifications. 

Rear  number  plate  bracket  not  securely  fastened 
Obscured  rear  number  plate 

Foot  rests  for  driver  not  securely  mounted  or  of  insnf f i cicut 
design  or  improper  location. 

Seat  not  equivalent  to  manufacturers  design,  improperly  or 
insecurely  attached. 

When  attached,  check  side  car  for  proper  attachment,  and 
compliance  with  lighting  and  tire  requirements. 

Sidecar  must  display  an  approved  white  or  amber  light  showing 
to  the  front  and  mounted  on  the  right  side. 

Clutch  not  aligned  or  binding,  linkage  worn^  corroded,  broken 
or  mi  ssi  ng . 

3.       Rear  View  Hirror 

Inspection  Procedure 

Rear  view  mirrors  must  permit  a  clear  view  to  the  rear  of  the 
vehicle.  Inspect  for  security  of  mounting  visibility  and 
condition  of  mirror. 

Causes  for  rejection: 

Crorrkpd  or  discolored  mirrors 

Improperl y  i n<; ta  1 1       mi  i  ro r  ^ 

G.       ROAD  TEST 

In  spec  1 7  Of)  Procedure 
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The  station  must  provide  a  measured  marked  area  for  the  brake 
test,  as  set  forth  in  item  D  under  brakes.  The  driver  shall 
stop  the  vehicle  from  the  prescribed  speed  in  the  required 
d  1  stance . 

If  the  road  test  is  conducted  on  the  public  highway,  the 
operator  must  have  a  motorcycle  endorsement 

Causes  for  rejection: 

Unable  to  stop  vehicle  within  required  distance  of  30  feet 
at  a  speed  of  20  miles  per  hour. 

H.       COLMLD^LIGHtS  lANQ  SLRgii     FOLLOW  THESE  DIRECTIOrlS  EXACTLY 

Commencing  July  1,  1958,  no  motor  vehicle  shall   be  operated 
upon  a  highway  of  this  state  equipped  with  a  siren  or  colored 
signal   lamp  visible  from  the  front  of  the  motor  vehicle 
unless  a  permit  authorizing  such  equipment.  Issued  by  the 
COMHISSIONER  OF  MOTOR  VEHICLES,  is  carried  in  the  vehicle. 

1.  SIREi^lS  AMD/OR  BLUE  OR  BLUE  AND  WHITE  SIGNAL  LAMPS  FOR 
ALL  LAW  ENFORCEMENT  VEHICLES. 

2.  SIRENS  AND/OR  RED  OR  RED  AND  WHITE  SIGNAL  LAMPS  FORALL 
AMBULANCES,  FIRE  APPARATUS,  VEHICLES  OWNED  BY  VOLUNTEER 
FIREMEN  AND  VOLUNTARY  RESCUE  SQUAD  MEliBERS,  AND  riOTOR 
VEHICLES  USED  SOLEY  IN  RESCUE  OPERATIONS. 

All  permits  for  sirens  and/or  colored  signal   lamps  shall  be 
checked  with  the  REGISTRATION  CERTIFICATE  to  verify  that  the 
vehicle  make,  year,  type  and  serial  number  is  identical  with 
the  motor  vehicle  being  presented  for  inspection. 

For  the  expiration  date  of  all  permits,  see  sections  (1)  and 
(2)  as  printed  on  the  front  center  of  every  permit. 

All  siren  and/or  colored  signal  lamp  permit:  shall  be  valid 
only  when  officially  stamped  and  dated  In  the  upper  right 
corner  of  such  permits. 

Potmits  issued  by  the  commissioner  shall  be  carried  in  some 
easily  accessible  place  in  the  vehicles  authorized  to  use 
said  equipment,  and  shall  be  available  for  inspection  during 
the  Inspection  of  vehicles  by  the  certified  Inspection 
mechanics  of  any  official  motorcycle  inspection  station.  No 
Inspection  seal  may  be  issued  for  a  motorcycle  equipped  with 
a  siren  or  colored  signal  lamp  or  both:>  unless  a  current  or 
valid  permit  For  such  siren  or  colored  signal  lamp  or  both 
Is  produced  for  inspection. 

NOTHING  IN  THE  ABOVE  SECTION  shall   restrict  the  lawful  use 
of  approved  clearance  and  marker  lights  on  commercial  vehicles 
or  approved  amber  directional   signals  on  the  front  or  rear 
of  any  motor  vehcile,  or  flashing  red  signal  lamps  on  the 
front  and  rear  of  school  buses. 
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AFFIX  INSPECTION  SEAL  AND  RECORD  INSPECTIOiM  OH  REPORT  SHEET 


Affix  metal  seal  to  rear  number  plate  bracket  through  elong- 
ated hole  on  left  side  of  bracket.  DO  HOT  ATTACH  ijUMBER  PLAT_E 
TO  PLATE  BRACKET  WITH  METAL  SEAL.  ~ 

AN  INSPECTION  SEAL  THAT  BECOMES  VOID  FOR  ANY  REASON,  !1UST  BE 
RETURNED  (SEALED)  TO  THE  DEPARTMENT  OF  MOTOR  VEHICLES. 

Fill  out  entire  inspection  check  list  with  ball  point  pen  and 
mail  the  bottom  section  to  the  Department  of  ilotor  Vehicles, 
ilontpelier,  Vermont  05602. 
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OBJECTIVES;    SECOfJDARY   GRADES;  CONCEPTUAL 
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ABSTRACT   -  THIS   CURRICULUM  GUIDE   FOR  THE 
FIRST  YEAR    IN  A  COORDINATED  VOCATIONAL- 
ACADEMIC   EDUCATION   PROGRAM  >^AS  DEVELOPED 
DURING   THE    1970   SCHOOL   YEAR   BY  GEORGIA 
VOCATIONAL   COORDINATORS   ENROLLED   IN  AN 
INTERNSHIP   PROGRAM  AT   THE  UNIVERSITY  OF 
GEORGIA.   TOPICAL   UNITS   FOCUS  ON   THE  FOLLOWING 
ASPECTS  OF   PERSONAL  DEVELOPMENT:    (I)  BREAKING 
THE    ICE,    (2)    IMPROVING  PERSONALITY 
CHARACTERISTICS,    (3)    DEVELOPING  INTERPERSONAL 
RELATIONSHIPS,    (^)   PERSONAL  APPEARANCE  AND 
HEALTH  HABITS,    (5)   DRUG  ABUSE,  (6» 
COMMUNICATIONS,    (7)    EFFECTIVE  USE  OF  TIME, 
AND   (8)   CITIZENSHIP.    FOR   EACH   SUBTOPIC   IN  A 
UNIT,    BEHAVIORAL   OBJECTIVES  ARE  LISTED  AND  A 
CONCEPTUAL  OUTLINE  WITH   SUGGESTED  LEARNING 
ACTIVITIES   ARE    INCLUDED   IN  A  2-CGLUMN  FORMAT. 
TEACHING  TECHNIQLES   UTILIZED   INCLUDE  ROLE- 
PLAYING,    CLASS   DISCUSSIONS,   AND   THE   USE  OF 
AUDIOVISUAL   AIDS.  (AG) 
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Division  of  Vocational  Education 

University  of  Georgia 

Atliens,  Georgia 


4379         July,  1970  -  June,  1971 


PREFACE 


This  is  the  suggested  First  Year  Curriculum  for  C^^AE , 
This  guide  was  partially  develop.ed  by  CVAE  Coordinators 
attending  a  workshop  at  the  University  of  Georgia,  during 
the  summer  of  1970,  and  another  group  of  CVAE  Coordinators 
enrolled  in  a  workshop  during  the  summer  of  1971. 

It  is  hoped  that  this  guide  will  provide  the  knowledge 
and  methods  to  successfully  interlock  academic  sub.lect  matter 
with  vocational  experiences. 
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UNIT :  BREAKIKH 


TOPICS: 

I.     Why  You  Didn't  Like  School—But  Will  Like  CVAE 
II.     Classroom  Procedures 
III.     Making  Friends 
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UNIT :  BREAKING  THE  ICE  

'^■OFIC:        Why  You  Pldn't  Like  School— But  vni  Like  C"A? 


BEHAVIORAL  OBJECTIVES: 


1.    The  students  will  give  three  reasons  why  he  did 
not  like  school. 


2.  The  students  will  give  three  reasons  why  he  did 
not  drop  out  of  school. 

3.  The  st^aents  x^rlll  give  three  ways  they  feel  their 
dislikes  for  school  could  have  been  positive  rather 
than  negative. 


ERIC 


4385 


*vr:iV;     3HEA}:i:3G  TH£  ICE 


TOPIC:    Why  You  Didn't  Like  School — But:  Will  Like  C.V.A.S. 


Concept 

Suggested  Learning  Activities 

J  • 

Reasons  for  not  liking  school 

T 

X  • 

A. 

Teachers  didn't  Care. 

B. 

Too  many  snohy  students 

C. 

Classes  were  boring 

D. 

Too  much  homework 

II. 

Reasons  For  Not  Dropping  Out 

II, 

Filmstrip:     "For  Those  Wh6  Quit" 

A. 

Wanted  to  graduate 

B. 

Had  friends  at  school 

C. 

Got  a  girl  friend 

Parents  wouldn't  let  me  quit 

III. 

Positive  Attitudes  Toward  School 

III, 

Question  and  Answer  Period 

A. 

Teachers  showing  more 

1.     field  trips 

interest 

2.     resource  persons  visit 

B. 

Providing  meaningful 

experiences 

3.     Tape  "Acres  Of  Diamonds" 

C. 

Having  more  freedom  in 

school 

D. 

Dropping  required  courses 

that  are  not  worth  while 
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UNIT:  BREAKING  THE  ICE 


TOPIC:        Classroom  Procedures 


BEHAVIORAL  OBJECTIVES: 


1.     Students  will  list  and  be  familiar  with  the  basic 
requirements  of  local  board  and  school. 


2.     Students  will  list  five  basic  requirements  expected, 
of  each  in  fulfilling  the  classroom  curriculum. 


3.     Students  will  list  ten  changes  that  they  feel 

would  improve  the  overall  school  curriculum  and  school 
image . 


erJc 
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UNIT:     BREAKING  THE  ICE 


TOI?IC:     Classroom  Procedures 


Concept 

Suggested  Learning  Activities 

I.     Familarize  student  with  requ-^re- 

I.     Group  Presentation  (Counselor) 

ments  and  how  they  are  to  be 

evaluated. 

1. 

What  are  the  requirements 

of  your  school? 

2. 

How  many  credits  are  needed 

for  graduation? 

3. 

Why  evaluating  system? 

4. 

Why  are  these  important 

5. 

What  are  the  state  requirements": 

II.     Pole  of  Student  in  relation 

II.     Filmstrips  or  Slides 

to 

school  curriculum 

1. 

How  students  earn  credits 

2. 

On-the-job  pictures 

3. 

How  training  takes  place 

4. 

Why  is  training  and  team 

work  important? 

III.     Changing  of  Schools  Curriculum 

Ill .     Class  Discussion 

1. 

Schedules 

1. 

What  would  happen  if  we  changed 

2. 

Classes 

all  morning  classes  to  evening? 

3. 

Jobs  or  work  stations 

What  changes  would  each  of  us 

4. 

Transition  from  conventional 

have  to  make? 

to  workable  classroom 

2. 

Have  students  make  different 

procedures . 

class  and  work  schedules. 

5. 

Extra  curriculeu:  activities 

3. 

Have  students  discuss  classroom 

for  class  credit. 

procedures. 

4. 

Have  students  discuss  or  act 

out  a  tardy  scene. 

Have  students  evaluated 

teachers  as  they  relate  to 

and  communicate  with  students. 

mc 
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UNIT :  BREAKING  THE  ICE 

TOPIC :        Maklnp;  Friends 


BEHAVIORAL  OBJECTIVES: 


1-     The  student  will  demonstrate  two  ways  he  makes 
friends . 


2.     The  student  will  list  two  ways  he  Is  friends  of 
others . 
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UNIT:     BREAKING  THE  ICE 


TOP IC :    Making  Friends 


Concept 

Suggested  Learning  Activities 

I,     Making  Friends 

A.     Student's  introductions 
to  coordinator  and  each 
other. 

I.     Filmstrip     "Are  Friends  Really 
Necessary" 

■ 

B. 

Students  relating  their 
work  experience  with  other 
students. 

C. 

Students  are  to  give  5 
examples  of  true  friendship. 

II.    Ways  You  are  Friends  of  Others. 

A.    Showing  sympathy  and  concern 
for  others. 

II.     Panel  discussion  on  the  need  for 
friends- 

Filmstrip     "What  is  Personal  lity" 

B. 

Showing  appreciation  for 
fellcw  humans - 

C. 

Having  a  pleasing  personalit;^ 
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UNIT :        Improving  Personality  Characteristic 


TOPICS: 

I.     Your  Personality  and  It's  Improvement 
II.     Habits'— Your  Friends  and  Your  Business 
III.     Your  Success  With  Others 


4391 


I 
I 
I 
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UNIT: 


IMPROVING  PERSONALITY  CHARACTERISTICS 


Q 


TOPIC: 


Your  Personality  and  It's  Improvement 


BEHAVIORAL  OBJECTIVES : 


1.     The  student  will  give  three  ways  he  can  improve 
his  personality. 


2.     The  student  will  list  three  personal  components 
which  will  make  pupils  popular  with  classmates. 


3.     The  students  will  list  some  personal  traits  v/hlch 
can  hinder  popularity. 


■i  ■ 
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UNIT  :     IMPROVING  PERSQN^iLITY  CHAR/iCTERISTICS 

TOPIC:     Your  Personality  and  It's  Improvement  


Concept 

Suggested  Learning  Activities 

I,     Improving  Personality 

I,     Discussion:     Students  group  them- 

selves, and  each  list  as  many 

A. 

Be  friendly  with  others 

ways  as  possible  he  can  improve 

his  personality. 

B. 

Be  considerate 

Role  Plays     Students  will  role 

C. 

Be  fair  in  dealings  with 

play  meeting  a  stranger  and 

others 

giving  assistance  when  asked 

directions • 

D. 

Smile 

Skits:     Students  will  present 

E. 

Have  sensQ  of  personal  worth 

skits  on  ways  of  solving  personal 

problems.     Emphasize  the 

F. 

Have  feeling  of  belonging 

desirable  ways  presented. 

; 

/—« 

Have  self-reliance 

H. 

Refrain  from  personal  traits 

which  can  hinder  popularity 

(a)     Nervous  symptoms 

(b)     Withdrawing  tendencies 

(c)     Lack  of  skill  in  gett- 

ing along  with  others 

■r 

(d)  Worry 

(e)  Indifferent 

:i 

(f )  Jealously 

i ' 

i 

.i  • 

ERIC 
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UNIT:   IMPROVING  PERSONALITY  CHARACTERISTIC5; 


TOPIC:  Habits  -  Your  Friends  and  Your  Business 


BEHAVIORAL  OBJECTIVES: 


!•     The  student  should  be  able  to  give  a  good  definition 
of  a  habit. 


2.    The  student  should  be  able  to  list  5  good  habits. 


3.     The  student  will  be  able  to  list  5  habits  that  are 
bad  or  harmful  to  his  health  or  well  being. 


The  student  should  be  able  to  list  3  reasons  vrhy 
he  should  feel  responsible  for  helping  his  friends 
to  eliminate  bad  or  harmful  habits. 


ERIC 
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UNIT:     IMPROVING  PERSONALITY  CHARaCTERISTICS  

TOPIC:     Habits  -  Your  Friends  and  Your  Business 


12 


Concept 

Suggested  Learning  Activities 

I.     What  are  habits? 

A.     A  behavior  pattern  acquired 
by  frequent  repetition  or 

I.     Quescions  and  answer  session 
about  what  we  mean  by  habits. 
Are  they  necessarily  all  good 
or  all  bad? 

exposure  that  shows  itself 


in  regularity. 


B.     Any  act  which  has  been 

repeated  until  it  has  become 
automatic  or  involuntary. 


II.     What  are  some  good  habits? 

A.  Good  grooming  habits: 
brushing  teeth  regularly; 
taking  a  bath,  care  of  the 
hair,  nails,  etc. 

B.  Always  listen  carefully 
when  someone  is  speaking 
directly  to  you.. 

C.  Never  interrupt  when  someone 
else  is  talking. 

D.  Always  remember  to  look  both 
ways  before  crossing  a  streei 

E.  Always  cover  your  mouth  or 
nose  if  you  have  to  sneese 
or  cough. 


ERIC 


F.  Try  to  plan  your  time  so 
that  you  can  finish  your 
studying  or  work  and  still 
have  some  time  left  for 
fun  and  relaxation. 

G.  Never  talk  with  your  mouth 
full  of  foodv 

H.  Always  try  to  find  something 
good  in  every  situation 
instead  of  always  complain- 
ing. 


II.     Group  discussion:     Cover  areas 
such  as  good  health  habits, 
stucly  habits /  manners,  safety 
habits,  and  grooming,  etc. 

Film:     "You  and  your  habits,  do 
you  have  them,  or  do  they  have 
you?"     (A  Guidance  film) 

Role  playing;     Using  some  struct- 
ured situations,  showing  some 
good,  some  bad  habits. 


UN  I T :     IMPROVING  PERSONALITY  CiUiH^vCTERISTICS 

TOPIC:     Habits  -  Your  Friends  arid  Your  Business 


Concept 


Try  to  treat  others  the  way 
you  yourself  would  like  to  be 
treated. 

Try  to  keep  an  open  mind 
about  situations  until  you 
at  least  know  some  facts  be- 
fore fonT\ing  an  opinion. 


III.    What  are  some  bad  or  harmful 
habits? 

A.  Mot  getting  enough  rest 

B.  Not  eating  a  properly  bal^ 
anced  diet. 

C.  Smoking  too  much  or  at  too 
early  an  age- 

D.  Grouping  or  generalizing  by 
age ,  race ,  beliefs /  social 
status,  etc. 

E.  Drinking  alcohol  in  excess, 
as  a  substitute  for  food  or 
as  a  crutch. 

F.  Getting  involved  in  sex  ro3.es 
without  fully  realizing  all 
the  risks-  involved. 

G.  Trying  things  such  as  alcohol 
or  drugs,  for  kicks  without 
knowing  the  risks  or  dangers 


IV.     Why  should  you  try  to  influence 
your  friends  in  their  habits? 

1.     A  friend  should  always  try 
to  help  in  times  of  trouble. 


Suggested  Learning  Activities 


III.     Pamphlets  on  all  the  different 
kinds  of  drugs,  their  affects, 
etc.  furnished  by  the  State  Dept. 
of  Education 


Guest  speaker:     Special  Narcotics 
Officer  for  the  GBI. 

Filmstrip  with  record;  "To 
Smoke  or  Not  to  Smoke".  American 
Cancer  Society 

Pamphlets :     "Alcoiiolcaust"  by 
Traveler's  Ins.  Co.  and  "Alcohol, 
Who  is  Allergic  to  It?" 

Guest  speaker;     County  Health 
Nurse;  "Venereal  Diseases,  unwed 
mothers,  and  unwanted  pregnancies." 

Pamphlets;     "Venereal  Diseases, 
Facto  you  should  Know"   (I  can't 
remember  the  publisher)   25<^  a 
copy  but  vjell  worth  it. 


IV.     Panel  Discussion;     How  far  or  how 
much  should  you  try  to  interfere 
if  you  see  a  friej^d  developing  some 
bad  or  harmful  habits? 
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UNIT:     II/IPRQVING  PERSONALITY  CHARACTERISTICS 


TROPIC:     Habits  -  Your  Friends  and  Your  Business 


Concept 


Suggested  Learning  Activities 


2.  If  you  don't  say  soiTiething, 
and  continue  to  be  seen  to- 
gether, it  gives  the  appear-- 
ance  that  you  approve  of  his 
actions.     This  can  scncrinos 
hurt  you. 

3.  If  you  don't  say  anything  j 
and  they  do  get  into  trouble/ 
they'll  probably  resent  you 
later  on. 

4.  Sometimes  they  really  don't 
like  what  they  are  doing  an.; 
are  really  looking  for  a  way 
out. 


Guest  Speaker ; 
Others'. 


"Getting  Along  With 


Role  playing;     See  how  effective 
students  could  be  in  trying  to 
influence  their  friends  without 
seeming  to  mind  their  business  for 
them.     Give  them  several  different 
habit  problems  to  cope  with. 


5.     Some  habits  can  be  harmful, 
but  many  may  just  be  irrit- 
ating.     Your  friend  might 
not  realize  it,  and  would 
appreciate  your  telling  him 
this. 
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UNIT:       IMPROVING  PERSONALITY  CHARACTERISTICS 


TOPIC:   Your  Success  With  Others 


BEHAVIORAL  OBJECTIVES : 


1.     The  student  will  list  three  characteristics  of 
promoting  success  vrith  others. 


2.    The  student  will  make  an  individual  plan  for 
improving  himself. 


3.     The  student  villi  give  five  traits  which  will  make 
them  successful,  with  others. 
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UNIT:     IMPROVING  PERSONALITY  CHAHi^.CTERISTICS 


TOPIC:     your  Success  with  Others 


Concept 


Suggested  Learning  Activities 


I.    Soino  Characteristics  of  well 
adjusted  persons  which  aid  in 
success  with  others: 

(a)  Social  standards 

(b)  Social  skills 

(c)  Freedom  from  antisocial 
tendencies 


I •     Analysis :     Mako  an  individual 
plan  for  improving  myself. 

Discussion:     Discuss  personal 
components  in  class. 

Discuss  emotional  needs  of 
people;  list  desirable  ways  of 
satisfying  emotional  needs. 


(d)  Family  relations 

(e)  School  relations 

(f)  Coimuunity  relations 

(g)  Good  sportGruanship 


ERIC 
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UNIT:         TURN  ON  WITH  PEOPLE 


TOPICS: 


I. 

Peer  Group  Relationship 

II. 

Becoming  A  Part  of  the  Group 

III. 

But  to  Thine  Ownself  Be  True 

IV. 

Human  Relations 

V. 

Marriage  and  the  Fa-.Tiily 

VI. 

Home  Relationship 

VII. 

School  Relationship 

VIII. 

Community  Relationship 

44C0 


UNIT:  "TURN  ON^'  WITH  PEOPLE 


TOPIC:        Peer  Group  Relatlonshlr^ 


BEHAVIORAL  OBJECTIVES: 


1.  The  students  will  be  able  to  write  and  Identify 
two  factors  of  social  maturity  that  has  been 
studied . 

2.  The  students  will  be  able  to  list  and  relate  two 
ways  one  might  understand  self  through  understanding 
his  peers. 


3.     The  students  will  be  able  to  list  at  least  6  ways 
friendship  Is  built. 


k.     The  students  will  be  able  to  identify  3  reasons 
why  it  is  important  to  get  along  with  others. 


5.     The  students  will  be  able  to  list  at  least  5  factors 
which  cause  poor  peer  relations. 


ERLC 
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-I  Q 

UIJIT:      "TURIvJ  ON"  WITH  PEOPLE 


'^OPlCz     Peer  Group  Relationship 


Concept 


I, 


II. 


Socicil  maturity 

A.  Customs 

B.  Everyday  manners 

C.  Social  acceptance 


Understanding  self  through  under- 
standing peers, 

A,     Wholesome  attitudes 

B*     Personality  and  character 

C.     Personal  goals  and  values 


Suggested  Learning  Activities 


I-  Bulletin  Board:     Have  the  students 
arrange  a  bulletin  l^oard  showing 
teen^boys  and  girls  v;ho  have  been 
cvor--come  by  questions  concerning 
understanding  hxHiself  or  herself 
and  acceptable  social  behavior . 

Group  discussions;     Have  the 
stud-^nts  discuss  good  personal 
appearance  and  proper  manners, 

Transparoncy;     Discuss  along  with 
shcwinn  some  social  behaviors  for 
boys  and  girls.     Observe  the  be- 
havior, of  other  students  in  diff- 
erent school  situations.  Report 
information  to  class  with  emphasis 
on  behaviors;  that  are  desirable 
•or  und'.-.irable • 

Invite  Home  Economics  teacher  to 
discuss  "Social  Acceptance'^^ 


II.     Transparency;     On  things  done  to 
improve  their  personality.  Let 
students  list  ways  of  improving 
personality. 

Let  students  describe  one  of  the 
ir.ost  admirable  characters  they 
know. 

Field  interviews:  Let  the  students 
int(->rview  selected  groups  to 
dett    .nine  traits  of  different 
personalities. 

Group  discussion;  Have  students 
discuss  their  personal  goals  and 
values. 
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UniT:     "TURia  ON"  WITH  PEOPLE 


TOPI C :     Peer  Group  Relationship 


Concept 

Suggested  Learning  Activities 

III.     Building  friendship 

A.  Iriterest  in  others. 

B.  VJillingness  to  go  out  of  your 
way  to  be  friendly  and  help-^ 
ful  toward  others. 

C.  .  Kindliness. 

D.  Flexibility-willingness  to 
sometime  do  v;hat  others  want 
instead  of  always  trying  to 
have  your  ov;ii  way. 

Transparency:     Let  students  list 
ways  of  Duilding  friendship. 

Panel  discussion:     Lot  students 
discuss  the  ways  of  making  and 
keeping  friends. 

Role  playing:     Let  students  portray 
a  role  where  a  now  student  enters 
the  group o     Role  play  techniques 
and  practices  in  building  friend- 
ship toward  this  new  student. 

E. 

Sense  cf  humor. 

F. 

D  ep  eiidab  i  1  i  t  y , 

G. 

Neatness  in  personal  appear- 
ance 

H. 

Readiness  to  do  your  share  of 
work. 

I. 

Sincerity. 

J, 

Open-mindedness . 

K. 

Willingness  to  admit  being 
in  the  wrong. 

L, 

Good  manners. 

M. 

Ability  to  intake  others  foel 
worth  while. 

> 

The  ability  to  be  a  good 
listener  as  well  as  a  good 
talker. 

44C3 

UNIT:     "TURN  ON''  WITH  PEOPLE 


TOPIC:     Peer  Group  Relationship 


Concept 

Suggested  Learning  Activities 

IV. 

Importance  of  getting  along  with 

IV.     Group  discussion:     Let  students 

other s- 

discuss  why  it  is  important  to 

get  along  with  others. 

A. 

To  be  successful. 

Let  students  list  ways  to  enhance 

B. 

Interdependence . 

their  ability  to  get  along  with 

others . 

C. 

Promote  high  morals  and  cheet 

ful  atmosphere. 

Team  Approach:     Have  coach  talk 

with  group  about  interdependence 

D. 

More  considr:,cation  for  the 

in  sports.     Football,  basketball^ 

rights  of  others - 

etc. 

E. 

Social  standard. 

F- 

Mere  survival. 

V. 

Factors  which  cause  poor  peer 

V.     Transp.irency :     Let  students  list 

relations. 

ways  that  cause  poor  peer  relations. 

Lack  of  interest  in  others. 

Panel  Discussion:     Let  the  students 

discuss  personal  reasons  why  they 

B. 

Unwilling  to  go  out  of  yc 

have  experienced  poor  peer  relations 

way  to  be  friendly. 

Define  Peer  in  terms  that  students 

C- 

Not  v/illing  to  overlook  and 

understand . 

make  allowances  for  other 

peoples  faults. 

D. 

Not  willing  to  do  what  others 

want  to  do. 

E.     No  sense  of  humor. 
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F.  Not  dependable. 

G.  Sloppy  in  appearance. 

O 
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UNIT:     "TUKJ  ON"  WITH  PEOPLE 


TOPIC:     Peer  Group  Relationship 


ERIC 


Concept 


H.     Unwilling  to  do  your  share 
of  the  work. 

I-  Insincere. 

J.     Not  being  able  to  admit  you 
are  wrong. 

K.     Close-mi  ndedne  s  s . 

L.     Bad  manners - 

M.     Inability  to  make  others 
feel  worth  while - 

N.     Inability  to  be  a  good 
listener. 


Suggested  Learning  Activities 
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UNIT : 


If 


TURN  ON^^  WITH  PEOPLE 


TOPIC : 


Becoming:  a  Part  of  the  Group 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  be  able  to  Identify  his  character 
weakness  and  strengths  by  taking  a  self  Inventory 
of  his  characteristics. 


2,     The  student  will  be  abxe  to  compare  methods  of 
Interacting  In  groups  by  roleplaylng. 


3.     The  student  will  be  able  to  list  three  group 
characteristics , 
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UNIT:     "TUR^J  GlV*  WITH  PEOPLE 


TOPIC:     Becoming  a  Part  of  the  Group 




Concept 

Suggested  Learning  Activities 

I. 

Your  self-concept 

I, 

Have  student  list  on  board  sugg- 

estions of  desirable  and  undesir- 

A, 

Personality  Characteristics 

able  personality  characteristics, 

Have  each  student  take  a  self- 

1.     desirable  traits 

inventory  on  "How  Do  I  Kate"  seal 

2.     undesirable  trait,^ 

navti  yx.uu.p  gu.j.(aciiiuv^  it^zazaiun  'uij 

B. 

Role  possibilities  in  groups 

"What  is  a  leader"     "What  is  a 

Follower" 

1.  leader 

2.  follower 

Have  student  write  a  short  paper 

3.  dominator 

on  which  role  he  can  best  f  11 

4.  submissive 

and  why. 

II. 

Group  Characteristics 

II. 

Have  group  guidance  discussion 

on : 

A. 

Mutual  identification 

1.     "What  makes  a  group  form". 

1-     common  interests 

2.     "How  does  the  group  influence 

2.     common  goals 

an  individual  or  how  does  an 

individual  influence  a  group. 

B, 

Interstiraulation 

1.     individual  influence 

one  ona  ano-her 

2.     group  influences  each 

individual 

ERIC 
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UNIT:     "TURN  ON"  WITH  PEOPLE  

TOPIC:     Becoming  a  Part  of  tric  Group  


Concept 


III, 


EKLC 


C-  Intergration 

1-     adjust  to  situation 
2.     become  a  part  of  group 

D.  Assiir.ulation 

1,  less  self  assertion 

2.  controls  self 


Group  and  You 

A.  Coimnon  goals 

B.  Coxnmc Interests 
C-     Your  Needs 


Suggested  Learning  riCtivities 


Use  role-playing  situation  to  show 
how  the  student  intergrates  Lnto  a 
group - 

Film:     How  We  Cooperate  by  Coronet 
Film 


III-     Student  list  groups  he  might  join 

Film:     "Feeling  Left  Out"  from  the 
Atlanta  Film  Library. 
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UNIT:         "TURN  ON"  VJITH  PEOPLE 


TOPIC:        But  to  Thine  Oymself_  be  T;^rue 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  gain  a  concept  of  healthy  personality 
and  bs  able  to  list  five  characteristics  of  a 
mature  Individual. 


2.    The  student  will  learn  when  it  is  wise  to  submit 
to  the  desires  of  peer  groups,  adults,  and  social 
institutions. 


3.     The  student  will  be  able  to  write  from  memory  or 

in  his  own  words  a  definition  of  a  healthy  personality, 
will  know  his  o^-n  personality  strengths  and  one 
personal  problem  on  which  he  should  work. 
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UNIT :     "7UR\^  ON"  WITH  PEOPLE  

TOPIC:     "But  to  thine  ovniself  be  rrue" 


Concept 


II. 


EKLC 


Healthy  Personality 

a.     Definitions  of  healthy 
personal ity- 

B.  Importance  of  healthy 
personality  in  today's  world 

C.  Importance  of  healthy 
persor»ality  for  abundant 
living. 

D-     Importance  of  healthy 

personality  for  vocational 
success- 


Suggested  Learning  Activities 


DopGndence  and  Independence 

A.  Definition  of  Terms - 

B.  Healthy  and  unhealthy- 
dependence* 

C.  Healthy  and  unhealthy 
independence* 
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IX. 


Student  reports:     Selected  students 
will  make  individual  reports  frorr. 
libraiy  resources.     (Guided  by 
the  teacher  if  necess^^ry)  . 

Field  trip:     Go  to  the  area  mental 
health  center. 

1.  See  facilities. 

2 .  Obtain  information  in  regard 
to  services  provided. 

3.  Hear  lecture  on  mental  hygiene. 

Summation  by  teacher:     Review  of 
student's  reports.     Concepts  of 
healthy  personality  discussed 
would  be  those  of  Freud,  Alfred 
Adler,  Carl  Gustav  Jung,  Otto  Rank, 
Eric  Fromm/  Harry  Stack  Sullivan, 
(the  "courage  to  be"  philosophers) 
Kierkegaard ,  Nietzsche ,  Heidegger , 
Marcel,  Sarte,  Tillich,  Buber, 
A.H.  Maslow,  Carl  Rogers/  Jurgen 
Ruesch,  William  Blatz,  Allport, 
Watts /  and  Marie  Jahoda. 

view  Film;     "Per'^onaiity  and  Emot- 
ions".    This  film  may  be  obtained 
through  the  state  film  service 
order  number  8630. 

Vievj  Film:  "Personal  Qualities  for 
Job  Success*'*    Order  number  2365. 


A  Panel;  Selected  students  will 
discuss  the  terms  dependence  and 
independence . 

Role  Playing;  Set  up  family  sit- 
uations in  which  there  are  overly 
dependent  children  or  other  family 
members.  Set  up  situations  where 
individuals  submit  to  unwise  peer 
pressures. 

Classroom  Discussion:    When  to  go 


Urai:     "TUK^;  Ol.^  WITH  PEOPLE 


TOPIC:     "Sut:  to  thine  ov;r4'="^elf  be  true" 


Concept 


Suggested  Learning  Activities 


II.     Pt^rsonal  Experioncos:     Ler  clr^ss 
members  snare  experiences  of  when 
they  or  people  they  know  resisted 
unhealthy  pressures  to  conformity 
or  delinquent  ects- 

Library  Project ;     Have  stuJents 
bring  reports  to  class  of  people 
who  wore  true  to  tiiomselves,  moved 
in  opposition  to  massive  pressures 
to  conform  and  thereby  experienced 
self  fulfillment  and  fame. 


III.     Who  Am  I? 

A.     Who  Jm  I  Now? 

5.    Who  Am  I  Becoming? 


1411 


III. 


Audio  Visuals  to  select  from; 
Filrastrips.     "Thinking  for  Your- 
self,"   48  fraiaes,  1969.  $6.00. 
Encyclopedia  Britannica,  69D61. 
"So  You  Are  Not  Just  L>  ce  Everybody 
Else.'*    40  frames.  196f  .  $6.00. 
Popular  Science  6905.   ''in  The 
Spring  and  Other  Seasons."  1970. 
$10.00.     Friendship  Press  70A8. 
"To  Be  Somebody."   ao  frames.  1969. 
$6.00.     Popular  Science  6905.  Tapes. 
Carbon  Copy  (advantages  and  dis- 
advantages of  conformity).  $3.00 
Purdue  University  Ai.adio  Visual 
Center.     Lafayette,  Ind.  Attn. 
L.D.  Miller.     '*Who's  Conforming 
Now?"     (People  or  Puppets.) 
University  of  Colorado,  National 
Tape  Repository,  Bureau  of  Audio 
Visual  Instruction,  Denver,  Colorado 


Receive  a  handout;     The  student  will 
receive  a  handout  that  includes 
definitions  of  healthy  personality 
and  a  summation  of  descriptions  of 
healthy  personality. 

Written  Assignment :     Utilizing  the 
handout  the  student  will  make  a 
written  report  on  himself,  desr::ibe 
in  this  report  where  he  thinks  he 
is  developed  mentally  and  evaluate 


Concept 


Sugc;est3i  Learning  Activities 


Take  a  Test;     Li^  adninistered  a 
good  personality  invent:- -ry  by 
the  teacher  or  school  counselor. 
(The  test  and  written  ropcrt  can 
be  compared,  the  students  behavior 
and  progress  objectively  observed. 
Realistic  planning  can  be  accomp- 
lished by  tho  student  (only  i- 
necessary  for) • 

Audio-Visuals  to  Select  From; 
Filmstrips.     "Developing  your 
Personality."  1969,  $44.00,  Bar- 
court  and  Brace  69M0.   "Alan  Minds 
His  Manners."    48  frames,  1969., 
$6.00,  International  films  69A61. 
"Michael  Finds  A  Better  V/ay." 
49  frames,  1969,  $6.00,  Internat- 
ional Filmr  ^i9A6i,    Movie  ^  *'Ho 
Acts  His  Age."'  1969,  Loan,  Conn. 
St.  Dept.  Health-  69A25. 

Small  Group  Personality  Interaction: 
The  students  vvili  share  their 
opinions  of  each  other.    Each  will 
naxe  a  list  of  his  positive 
attribuL-^s.     Each  will  list  a 
major  problem  on  which  he  siiould 
work.     If  some  student  will  not 
admit  to  a  problem  the  group  will 
give  him  one. 
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UNIT :  "TURN  ON"  WITH  PEOPLE 

TOPIC:  Human  Relations 


BEHAVIORAL  OBJECTIVES: 


1,     Students  will  be  able  to  list  five  ways  in  v/hich 
people  depend  on  others  for  survival. 


2.     Students  will  state  some  ways  in  which  a  peaceful , 
well  ordered  society  exists  i:.  direct  proportion 
to  human  relations • 


3.     Students  will  demonstrate  a  knowledge  of  the 
American  Bill  of  Rights    by  listing  at  least  5 
rights  grant ea  them. 


^.     Studen'  1  will  demonstrate  a  knowledge  of  basic 
human  rights  by  describing  what  they  are. 


5.     Students  will  identify  problems  caused  by  historical 
prejudices  toward  certain  minortiy  ethnic  groups. 


Students  will  demonstrate  a  knov/ledge  of  famous 
people  of  minority  races  and  various  major  religions 
by  listing  the  names  of  som'^  of  their  people. 


7.  Students  will  acquaint  theiuselves  with  the  basic 
beliefs  of  the  major  religions  of  the  world. 

8.  Students  will  demonstrate  their  knowledge  about 
major  occupational  groups  and  about  status  levels 

In  American  sociaty  by  listing  the  groups  and  telling 
about  their  relative  place  in  society. 


/I 
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I.     Int'^^^rdopendcnce  of  pt^op]  - 

30Ci3  CV  . 


ir. 


A-     In  our  society,  nan  canrjot 
live  of  or  by  hir.si^lf. 

B.     People  in  our  society  depend 
on  others  for  survival- 

1.  Medicine  (doctors, 
scientists,  etc. ) 

2 .  Food 

3.  Lodging 

4.  Transportation 

5.  Services 

6.  Education 


II.     Good  huraan  relations  are  essent- 
ial in  a  well-ordered  society. 

A-  The  need  for  defense  systems 
because  of  poor  hunan  relat- 
ions. 

B.  Wars  caused  by  poor  human 
relations, 

C.  Racial  troubles  caused  by 
poor  human  relations 


III.     To  show  a  knowledge  of  the 
Mierican  Bill  of  Rights. 


Discussion:     Hcv  dc 


vices  pd'- 


IV.     Knowledge  and  appreciation  of 
human  rights. 

A.     The  right  to  be  treated 
equally 


rorrrttrd  ::;y  people  ser^'-e  us?  Brin-j 
into  acccui'.t  interdepend :j:-icy  .-^i 
different  business-es  and  service^ , 
defenses,  manufacturers,  and  resu/^rc" 
personnel . 

Survey;     Have  students  bring  in 
n^^fis  .irticles  tv.-  L..  s.;;^-.plenented 
by  tiie  teacher  that  5\jw  the  effect: 
-•t  rxjor  human  relations. 


II-     Survey:     The  historical  facts  be- 
hind wars  and  domestic  strife. 

Uiijcussion :     How  could  these  prob- 
lems have  been  avoidr3d  through 
good  hanan  relations? 

Film:     "The  American  Constitution' 


LII.     Discussion :     How  the  historical 

facts  involved  lei  up  to  the  Bill 
of  Rights. 

Filmstrip;  "The  American  Bill  of 
Rights" 


IV.     Discussion;     How  the  Bill  of  Riqhts 
applies  to  us  and  how  it  can  be 
abused. 
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-*':t' 


T     I C :     H  'oraa  n       1  a  1 1  o  n  s 


Concept 

Suggested  Learning  Acrivi'::^e£ 

B. 

The  right  to  equal  c::iplcy- 
ment 

Discussicn:     If  you  run  a  busz^r.-ss, 
do  you  care  whar  religion  or  wnai: 
color  your  einplc>yees  i^"  if  '^^^^ 

C- 

The  right  to  prove  on^^'s 

do  tht:;  job? 

St^lf  on  ability  and  rv-jz^  to 
be  pi'ojudgea. 

Discussion:     Should  one  co'r.:>et:G  on 
tne  basis  of  tc  -.,ncrr,  he  was  born  or 
on  what  he  can  acccmplish? 

V.  To 

know  of  problems  caused  by 

V,     Discussion:     What  is  prejudice? 

historical  projudices  toward 
certain  minority  ethnic  groups - 

Lecture:     A  briof  history  of  x.':-" 
Hebrew  people. 

A. 

The  Jew 

Lecture:     Historical  prejudice 

ii. 

The  Protestant 

bGtv;een  ?rotest<-*.nt  and  Catholic 

C. 

I he  American  Indian 

Film:     "The  American  Indian" 

ERIC 


D.     The  Arericar.  Negro 


VI. 


She  .^owledge  of  famous 

people  of  otiier  races  and  relig- 
ions, people  like: 

A.  Confucius 

B.  Brahman 

C.  Jesus  Christ 

D.  Moses  I  Rabbis  Akiba  and 
Mainiohedes 


D:,scust  ion:     The  decline  of  the 
Tiler  lean  Indian-     (Haps  and  audio- 
visual aids  will  bo  necessary) . 

Film:     "Tiie  toerican  Neqro" 

Resource  Person (s)  :     Indian   ( ^  t 
possible)  and  Negro  commuiiity  lead 
to  acquaint  students  with  people 
of  different  origins. 


VI.     Lec  tures ,  Transparencies  ^  and  Fil;^ 
School  resourc. : 
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UNIT  :      '*TURN  ON"  WITH  PEOPLE 
TOPIC:     Human  Relations 


Concept 


E.  Famous  Negroes,  such  as: 

1.  Frederick  Douglass 

2.  George  Washington  Carver 

3.  Booker  T.  Washington 

4.  Martin  Luther  King 

F.  Famous  American  Indians 


VII.     To  be  acquainted  with  the  basic 
beliefs  of  the  major  religions 
of  the  world. 

A.     Christianity  sects 

B*     Jewish  religion  -  relation- 
ship to  Christianity  and 
Muslim  religion 

C.  Muslim 

D»  Hinduism 

E.  Buddhism 

F .  Confucianism 

G.  Atheism  and  agnosticism 

VIII.     Know  of  major  occupational  groups 

A.     Professional  people  in  such 
fields  as: 

1.  Medicine 

2 .  Law 

3 .  Teaching 

4.  Science 


Suggested  Learning  r.crivities 


B,  Businessmen 
C*  Salesmen 


Film;     Major  religions  of  the  World 

Resource  Persons;     Have  a  rabbi ,  a 
protescant  minister,  and  a  Catholic 
priest  present  their  different 
beliefs  to  the  students  and  discuss 
them.     Should  not  be  an  attempt 
to  convert  students  to  any  one 
set  of  beliefs. 

Discuss :     Basic  differences  in 
religion  and  basic  differences 
existing  in  people  of  different 
faiths. 


VIII.     Present;     Different  occupational 
levies 

Resource  Persons:     On  different 
days  have  one  representative  from 
each  group  speak  to  the  class  and 
answer  questions. 

Discuss :     These  points: 

1.  The  need  for  people  to  fill 
all  types  of  jobs. 

2.  The  theory  of  supply  and  deiuanc 
i44lLG      making  value. 


3^ 

UNIT:      "TUHT;  0^J"  WITH  PEOPLE 


TOPIC:     Human  Relations 


Concept 


Skilled  laborers. 


Suggested  Learning  Activities 


1. 

Brick  mason 

2. 

Carpenter 

3. 

Painter 

4. 

Macihinist 

5. 

Mechanic 

6. 

Surveyor 

7. 

Cook 

8. 

Policeman 

9. 

Plumber 

10. 

Others 

3.     Th£i  services  rendered  by 

peox^le  of  different  occupations 


E.     Semi-skilled  laborers 


1.  Pipe  layer 

2.  Clerk 

3-  Cab  drivers 

4.  Others 


F.  Laborers 


1.  City  main!  .'::ance 

2.  Garbage  collectors 

3.  Others 


EKLC 
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UNIT:  ^'TURN  ON"  WITH  PEOPLE 


TOPIC:        Marriage  and.  :^ai^lj.v 


BEHAVIORAL  OBJECTn^^ES : 


1.     Each  student  will  be  able  to  identify  factors 
that  help  to  make  a  marriage  successful. 


2.     Each  student  will  form  in  his  mind  the  essentials  of 
a  good  home  environment  and  will  be  able  to  express 
these  written  or  orally  to  the  group. 


3.     Each  student  will  be  able  to  identify  the  different 
family  roles  and  the  resronsibilities  of  each  family 
members* 


UMIT :      "TURN  Ol<l''\  WITH  PEOPLE 

TOP 1 C :     Marriage  and  Family 


Concept 


Suggested  Learning  /activities 


III, 


IV, 


Success  in  marriage  depends  on 
the  maturity  of  the  couple. 
Each  partner  should  be  able 
to  demonstrate  warmth,  affection, 
concern  and  friendliness  to 
the  other. 


Age,  education,  family  background 
money  and  religion  are  important 
in  the  marriage  and  family  relat- 
ionship 


A  successful  marriage  requires 
as  much  hard  work  as  a  success- 
ful business.     iMarriage  and 
family  responsibilities  require 
much  preparation 


II, 


III. 


In  the  home  each  person  has  many 
responsibilities  to  the  other 
family  members. 

a)  Respect  for  the  other's  idea^ 

b)  Right  to  privacy 

c)  Roles  of  parents  in  rearing 
children 

d)  Roles  of  children 


Group  Guidance 

a)     Have  students  list  factors  that 
demonstrate  a  person's  maturity. 


Talk  about  tne  effect  of  factors 
in  concept  2  to  a  happy  marriage 


Answer  questions  in  small  group 
work  such  as: 

1)  Why  should  every  girl  pre23are 
herself  to  earn  money? 

2)  How  import«ant  are  in-iaws  in 
marriage? 

3)  Is  marriage  a  50-50  proxx^sitionl 
a  75-^25  proposition?    or  a 
90-10  proposition? 


Discuss  in  groupr;  the  rosponsibiiit: 
of  each  family  meinber.     Try  to 
guide  groups  to  see  how  important 
it  is  for  family  members  to  be 
agreeable  and  work  together.  Emph- 
asize the  point  of  being  open- 
minded.     Distinguish  between  fight- 
ing and  arguing • 

Role  Playing;     Divide  the  group 
into  small  groups  of  2,  3  or  4  and 
assign  each  member  a  family  role. 
Give  each  group  a  family  problem 
to  solve  and  have  them  act  out  the 
successful  solution. 


UNIT:         "TURN  ON"  WITH  PEOPLE 


TOPIC:  Home  RelatlonF.hi  n 


BEHAVIORAL  OBJECTIVES : 


1.     The  students  will  be  able  to  l-ertlfy  at  least  seven 
points  or  good  home  environment. 


The  students  will  be  able  to  narr.e  at  least  five 
reasons  why  a  good  home  relationship  is  importanl 
for  the  child. 


3.     After  group  discussion  the  students  will  be  able  to 
list  responsibilities  of  the  child  to  the  home. 


ERIC 


UNIT:    "tur:-:  on"  with  people 


TOPIC:     Home  Relationship 


Concept 


Suggested  Learning  Activities 


II. 


EKLC 


Rules  for  Good  f]ome  Enviroiiment 

ii.     Each  person  must  learn  to 
give  and  take 

B-  Respect  for  each  other 

C.  Affection  for  one  another 

D.  Share  home  responsibility 

E.  Share  in  care  of  home 

Parents  must  share  respons- 
ibility for  chi-ld's  Gducacion 

G.  Parents  must  share  respons- 
ibility for  child's  welfare 

H.  Help  with  physical  develop- 
ment of  child 

I.  Give  guidance  through  adole- 
scent period 

J.     All  members  must  show  mutual 
respect  love,  kindness,  and 
appreciation  for  each  other 


Importance  of  Good  Home  Relaxiion- 
ship 

A-     Child  feels  loved 

B.  Child  feels  secure 

C.  Provides  basic  biological 
needs : 

1.  food 

2.  clothing 

3.  shelter 

D-     Child  needs  to  feel  he  is 
a  responsible  and  important 


I .  Group  Gu^Jance  and  Disco osion :  To 
talk  about  and  evaluate  oach  of 
those  rules  and  try  to  ndine  and 
write  as  many  as  can 

Show  Film;     "Her<idity  and  Fainiiy 
Environment."    McGraw-Hill  Book 
Co . ,  Inc . 


II.  Group  Discussion  it     Have  students 
discuss  importance  of  good  home 
relationship  to  child 

Show  Film:  "Emotional  Maturity" 
McGraw-Hill  Book  Co.,  Inc. 


U. JI T  :      "TL'R.N  ON"  WITH  ?LO?LS  

TOPIC:     Home  Relationsriip  


Concept 


Suggested  Learning  Practices 


£.     Better  equip  him  to  face 
adulthood 


EKLC 


[II-     Child's  Kesponsibilities  to  the 
Home 

A.  Respect  and  obey  parents 

B.  Perform  duties  around  the 
home 

C.  Appreciation  and  respect 
for  all  members  of  faiinily 

D.  Help  with  care  of  home 

E.  Respect  the  ideas  and 
decisions  of  parents  con- 
.cerning  his  welfare 


Gz'Oup  Discussion:     Have  students 
discUoS  the  child's  responsibilitiu ^ 
to  the  home 


Rolrj  Flaying ;     Have  students  practic 
s.^ne  cf  the  different  home  situatioiA. 
and  have  them  evaluate  each  otiK^r 
and  give  their  own  ideas  as  to  the 
probleir.  solved. 


UNIT: 


^^TURN  ON"  WITH  PEOPLE 


TOPIC: 


School  Relationships 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  be  able  to  Identify  the  characteristics 
of  a  well  behaved  studer.t. 


2.     The  student  will  be  able  to  Identify  his  personal 

behavior  problem,  if  any,  arc!  change  his  behavior  to  a 
pattern  that  is  acceptable  to  his  coordinator  and 
his  peers. 


3.     The  student  will  be  able  to  Identify  the  traits  of 
a  good  group  member. 


ERIC 


4423 


■^::1T:     ;*TURN  Oi-J"  WITH  PEGrLE 


TOPIC:     School  Relatior^shir.s 


Concept 


EKLC 


How  to  get  along  with  teachers 

A.  Have  a  positive  attitude 

B.  Behavior  should  be  accept- 
able to  school  standards 


C. 
D- 


Always  courteous 

Cooperate  by  doing  what  is 
requested 

Exercise  patience  in  dealing 
witii  toachors 

Know  some  tiding  about  your 
teacher 


Suggested  Learning  Pir^c-xces 


Sulletin  Board;     Have  students  to 
interview  team  teachers  for  CV?J:. 
Find  out  things  the  tieachers  like 
to  do  with  their  leisare  time.  Make 
action  pictures  of  the  teachers 
Display  all  information  and  picture^: 
on  bulletin  boards.     In  interview 
students  should  include: 

1-  Vvher<r3  do  you  call  home? 

2-  Married  or  single 

3-  Number  and  ages  of  children 
4.  Schools  attended 

5-  What  activities  did  you  partic- 
ipate in  in  school? 

6-  VJhat  was  your  favorite  subject 
in  school? 

7.  What  is  your  favoriv.^^  pastime? 
food?    type  of  movie?  T,V, 
program?.  Book?,  Sport? ,  Color? 

8.  V^ha::  is  your  pet  peeve? 

9.  Why  did  you  become  a  teacher? 

Rcle  Playing;     Divide  the  class  into 
two  groups.     The  groups  will  plan 
and  present  a  skit  showing  the 
right  and  wrong  way  to  behave  in  a 
classroom. 

Role  Playing;     Have  the  two  groups 
dramatize  how  the  moods  of  pupils 
affect  teachers . 

Pxap  Sessions ;     Vhe  class  will  be 
divided  into  four  groups-  Each 
group  will  be  responsible  for  a 
discussion  on  the  topics  listed. 
Conclusions  will  be  illustrated 
and  placed  in  the  classroom. 


Vi:iT:      "TURN  or:"  WITH  PEOPLE 


TGI-  IC:     School  Relatjcnshir^s 


Ccncei:  t 


Ti:e  topics  are: 

1  -     How  can  you  cooperat^^  • -  ith  your 
teac'icrs  so  that  it  he 
easier  for  all  to  I'jarrJ 

2-     Tn-J  children  and  the  teacher r 
jiot  a  beautiful  buii:Iing  and 
fine  equipment  nake  it  easy 
to  learn. 

3.  How  strict  should  your  t::ach-:^r 

4.  who  should  be  responsible  for 
good  discipline  in  the  cla.s- 
room,  the  teacher  or  the  stuc-.M::.". 


II,     How  to  get  along  with  classnates 

A.     Use  a  patience  attitude  in 
your  association  with  peers. 

Behavior  should  be  acceptable 
to  peer  group. 

C.     Always  be  courteous. 

Be  cooperative  in  group  and 
play  activities. 

E.     Respect  the  opinions  and 
ideas  of  others. 

P.     Learn  something  about  your 
classmates. 


EKLC 
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riling  trip:     Show  rilmstrip  "laff^r- 
eat  niay  be  Nice"  Eye  Gate. 

Filmiitrip:  Show  filmstrip  "VJorking 
Togetner" .     Educational  Filmstrips. 

Ljiscussion ;  Discuss  selected  topie-:.i 
frcn  those  books: 

1 .  Jackson ,  J .  Guide  to  winning 
Friends  and  Popularity/. 

2.  Sterling,  C.     How  to  be-  a 
Successful  Teenager, 

3.  Strain,  F.  Teen  Days. 

Rap  Session;     Students  will  engage 
in  group  discussions  to  find  out 
things  about  each  other — their 
likes  and  dislikes. 

Discussion;     Students  will  be  asked 
to  discuss  and  draw  conclusions  from 
the  following  situation;  Joe 
Davis  is  a  new  boy  in  class.  He 
is  very  quiet.     The  class  has 


'^'^'IT:      *'TUR:j  Oir*  WITH  PECPIii 


TOr-IC:     School  Rtlationshxcs 


Concept 


III. 


Know  characteristics  nc^ed  no  be 
a  good  group  member 

A-     Learn  to  be  a  follower  as 
well  as  a  leader. 

B-     Be  able  to  resi^:'ect  opinions 
and  ideas  that  are  different 
from  yours- 

C-     Be  cooperative  and  courteous 


EKLC 
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:ed  Learninc 


III. 


Jiscussicn : 


^iiviJe  class  intc 


grouris 


Ask  the  class  to  sel-ict 


topics  for  group  discussion.  Shew 
hov;  topic  can  help  a:;e  to  nako 
fri^inds-     Display  results  in  class 
room . 


1-  a  snxle  and  a  hello 

2.  a  S'^nc^e  of  hunor 

3 .  giving~not- taking 

4 .  unselfishness 

5.  skill  in  some  sport  or  school 
activity 

6.  he:Vi*,j  a  hobby 


Self -Text :     Tell  children  to  be  a 
good  Tiembor  of  a  group,  certain 
cl'i'iracteristics  are  necessary.  L^t 
thon  li.st  tiie  necessary  char,>':  to  er- 
istics, make  a  sol  i  ^evaluat:Lc  n  chock 
li^:t  and  rate  themselves. 

Ra£_Se^£ion:     Topic  for  discussion: 
Some  students  think  that  only  the 
elected  officers  of  a  class  are 
important.     Can  you  think  of  ways 
in  v;hich  you  are  important  to  a 
group  even  if  you  are  not  an  elected 
officer? 


"TU"!T  ON'-  WITH  PEOPLr: 


TOPIC:  Comr.unlty  Relationship 


BEHM^ICRAL  OBJECTIVES: 


1.     The  student  will  be  able  to  identify  many  of  the 
social  agencies  of  his  corrr^unity. 


2.     The  child  will  become  aur.re  of  his  responsibility  as 
a  citizen  by  T)articip^,ti;".,f  in  community  activities. 


3.     The  child  will  be  able  to  identify  soiPe  function  of 
each  agency  in  his  community. 


ERIC 
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UNIT :      "TURM  ON''  WITH  PEOPLE  

TOPIC:     Community  Relationships 


Concept 


II. 


The  schools  is  a  basic  community 
organization. 

A.  Provides  intellectual  growth 

B.  Provides  social  growth 

C.  Aids  in  physical  development 

D.  Provides  for  good  sportman- 
ship. 


Suggested  Learning  Activities 


Importance  of  Ministerial 
Associations 

A.  Provides  spiritual  growth 
and  aids  in  establishing 
values, 

B.  Provides  cultural  enriciiment . 

C.  Helps  needy  persons. 

D.  Protects  citizens  and  their 
rights. 


I-  Panel  Discussion;     Have  some  former 
students  come  to  school  and  discuss 
how  the  school  has  helped  them  in 
their  cormunity  relationship. 

Show  Films trip;     "Living  Together 
in  Your  Community"     Allyn  &  j/acon. 

Interview ;     Have  students  interview 
ail  school  physical  education  and 
county  recreational  personnel  for 
their  roles  in  physical  development 
of  the  individual, 

Kap  Sessions;     Let  students  attend 
some  sport  event.     Have  them  discusL: 
ways  in  which  good  sportmanship  was 
displayed..    From  "rap  session"  draw 
conclusions  of  what  makes  a  person 
a  good  sport. 


II.  Trip:     Ask  students  to  attend  a 
church  and  participate  in  Sunday 
school  and  morning  worship  services. 

Invite  a  musical  or  other  cultural 
group  to  school  to  perform  for  the 
students. 

Discussion:     Invite  leaders  from 
P.T.A./  Lions  Club  and  other  Civic 
Clubs  to  discuss  their  programs 
and  how  they  help  in  making  a 
better  community. 

Project;     Ask  students  to  help  in 
civic  Projects  such  as  broom  sales. 

Filmstri£;  Show  filmstrip  "Commun- 
ity Services".  Encyclopedia  Briti- 
canjicX. 


UNIT:     "TURN  OH"  WITH  PKOPLE 

TOPIC:     Community  Relationship 


Concept 


Suggested  Learning  Activities 


Observation:     Ask  some  of  the  county 
agencies  to  permit  pupils  to  observe 
them  for  a  couple  of  hours  on  a 
given  day. 

Discussion:     Invite  respresentative5^ 
from  county  and  state  agencies  into 
the  school  to  discuss  their  programs 
and  ways  in  which  students  can  help 
in  their  endeavors.     Ask  r.hom  to 
bring  free  material  for  the  studentr. . 


Group  Assignments:     Students  will 
be  divided  into  groups  and  each 
group  will  be  named  as  an  agency. 
VJhen  persona  representing  ag'-^ncies 
come  to  class  for  presentations, 
the  group  representing  the  agency 
will  be  responsible  for  listing 
the  functions  of  that  agency.  Each 
group  will  then  act  as  the  agency 
with  pupils  in  class  serving  as 
citizens  seeking  help. 

Class  Activity;     Functions  of 
agencies  will  be  listed  by  the 
teacher.     Students  will  identify 
the  agency  with  which  performs 
the  function  listed. 

Discussion:     Students  will  discuss 
the  free  material  brought  to  class 
by  the  representatives  of  the 
agencies.     Forms  and/or  applicat- 
ions will  be  completed  by  the 
students  and  discussed. 


III.     How  to  select  the  correct  m, 
agency  for  assistance? 

A.  Know  the  name  of  the  agency 

B.  Know  what  type  of  service  the 
agency  performs 


M2S 


UNIT;         A  MORE  ATTRACTIVE  YOU 


TOPICS: 

I.  Personal  Appearance 

II.  Cleanliness 

III.  Care  of  the  Skin 

rv.  Care  of  the  Eyes 

V.  Using  the  Body  Effectively 

VI.  Oral  Hygiene 

VII.  Periodic  Physical  Examinations 


ERIC 
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UNIT :         A  MORE  ATTRACTIVE  YOU 


TOPIC :        Personal _A.PPearanc 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  list  three  reasons  why  personal 
appearance  Is  important. 


2.     The  student  will  be  alle  to  name  four  qualities 
depicting  good  personal  appearance. 


3.     The  student  will  name  and  discuss  four  factors  in 
proper  selection  of  clothing. 
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UNIT:      A  MORE  ATTRACTIVE  YOU 


TOPIC:     Personal  Appearance 


Concept 


Reasons  for  personal  appear- 
ance being  important: 


A. 

B. 

C. 


Others  judge  by  appear- 
ance 

It  gives  one  a  feeling 
of  personal  pride  and 
satisfaction. 

Personal  appearance  can 
influence  job  opportun- 
ities. 


D.     Personal  appearance  can 
affect  one's  popularity 


Qualities  depicting  good 
personal  appearance. 

A.  Cleanliness 

B.  Neatness 

C.  Being  well-groomed 

D.  Appropriateness  of  dress 


Suggested  Learning  TNctivities 


Panel  Discussion : 

Should  a  person  be  judged  by 
his  personal  appearance? 


Buzz  Sessions : 

Should  a  person's  popularity 
be  based  on  his  personal 
appearance? 

Class  Discussion : 

Name  and  discuss  groups  in  the 
news  today  who  are  stereos- 
typed  because  of  their  manner 
of  dress  and  personal  appear- 
ance in  general. 

II.     Group  Activity! 

A.  Divide  class  into  small 
groups.     Let  each  group 
write  a  checklist  for  good 
personal  appearance . 

B.  Form  one  group  to  compile 
all  lists  from  groups  into 
one  effective  checklist. 
Hand  out  copies  to  class. 

Class  Activity : 

Let  one  student  stand  in 
front  of  class  and  then 
retire  to  the  hall.  Then 
ask  classmates  to  describe 
this  person  as  to  height, 
weight  and  clothes.  This 
may  lead  to  discussion  of 
personal  appearance  through 
"Someone  is  always  obser- 
ving you. 
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UNIT:     A  MORE  ATTRACTI\/li'  YOU 


TOPIC:     Personal  Ar  "^arance 


Concept 


III.  Factors  to  consider  in 
choosing  clothes : 

A.  Size  -  weight 

B.  Height 

C-  Figure  proportions 

D.  Complexion 

E.  Bone  structure 
F*  Posture 


EKLC 


Suggested  Learning  Activities 


III.     Guest  speakers: 

A,  Merle  Norman  represen- 
tative 

B,  Male  hair  stylist 

C.  Beautician 

D.  Salesman  from  a  men's 
store 

Class  Activity: 

Hand  out  weight  charts  and 
let  each  student  figure  out 
his  or  her  ideal  weight. 

Hand  out  calorie  charts  and 
discuss  foods  and  their  cal- 
oric content. 

Invite  modeling  students  to 
give  lessons  in  how  to  sit, 
stand  and  walk. 

Provide  pattern  magazines 
and  men's  style  maga'-ines 
and  let  students  discuss 
current  styles  and  appropri- 
ateness to  individual  body 
structures . 

Role  Playing: 

Have  a  student  go  into  a 
store  and  attempt  to  buy  a 
garment  not  suited  to  him. 
Have  a  sales  person  tact- 
fully change  his  mind. 
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UNIT:         A  MORE  ATTRACTIVE  YOU 
TOPIC:  Cleanliness 


BEHAVIORAL  OBJECTIVES: 

1,  Students  will  be  able  to  explain  three  reasons  vjhy 
personal  cleanliness  Is  Important. 

2.  Students  will  be  able  to  list  six  rules  for  personal 
hygiene. 
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UNIT:     A  MORE  ATTRACTIVE  YOU 
TOPIC:  Cleanliness 


Concept 


I.     Reasons  to  be  clean 

A,  Good  health 

B,  Make  friends 

C,  Get  dates 

D,  Get  job 

E,  Good  appearance 

F,  Morale  boost 


II,     Rules  for  personal  clean- 
liness 

A.  Bathe  frequently 

B.  Use  deodorant 

C.  Keep  clothes  clean 
Wash  hair  weeKly 

E.     Brush  teeth 
F«  Manicures 

G.  Pedicures 

H.  V^ash  hands  before  meals 

I.  Wear  clean  underwear 
and  socks  daily 


EKLC 


Suggested  Learning  Activit?.es 


I.     Role  Play:     Applying  for  a  job 
looking  extremely  untidy.  Boss 
explains  v;hy  he  cannot  hire 
you. 

T,V,  Skit;     In  groups  of  fours, 
write  commercial  for  T.V.  per- 
taining to  personal  hygiene 
and  present  to  class. 

Role  Play;     Tv;o  girls  discuss 
a  new  boy  in  school  and  how 
someone  needs  to  tell  him 
cibout  personal  hygiene. 

Discuss :     Good  health  and 
cleanline s  s . 


II.     Group  Discussion :     Make  up  a 
checklist  for  personal  clean- 
liness. 

Bulletin  Board:     Collect  pic- 
tures on  cleanliness. 

Film;       "A  More  Attractive 
You"  -  Knox  Gelatin 
"Good  Grooming  for  Boys"  - 
McGraw-Hill 

"Good  Grooming  for  Girls"  - 
Coronet  Films. 

Activities :  Practice  manicures 
on  each  other. 

Discussions :     Germs  from  dirt. 

Project;     Bring  in  clothing 
labels  and  discuss  care. 
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UNIT: 


A  MORE  ATTRACTIVE  YOU 


TOPIC : 


Care  of  the  Skin 


BEHAVIOF'^.L  OBJECTIVES: 


1.  The  class  member  will  be  able  to  \^rrit:e  and  identify 
two  powerful  enemies  of  the  body,  ap^alnst  which  the 
skin  acts  as  a  first  line  of  defense. 


2.     The  individual  will  be  able  to  list  and  identify 
at  least  three  chief  functions  of  the  "Bark  of  the 
Body",  SKIN, 


3.     The  pupil  should  be  able  to  recognise  and  understnad 
at  least  two  factors  found  in  healthjr  boys  and  girls. 


4.     The  individual  could  become  able  to  recognize,  understand 
and  recall  two  fundamental  reasons  for  baths. 


5.     The  girls  will  become  aware  that  there  is  usually  no 
IMPORTANT  difference,  aside  from  appearance,  odor  and 
package  between  expensive  and  inexpensive  cosmetics. 
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UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC;     Care  of  the  Skin 


Concept 


II, 


III, 


ERIC 


Valfias  of  the  skin  as  body 
armor  -^r  protection 

A.  Dirt 

Be  Bacteria 


The  ^in  is  a  very,  very 
imptnrtanit  organ  of  the 
bodgr.     It  perforins  five 
f  urnaamental  functions : 


A.  Regiilate  body  tempera- 
ture 

B.  Protect  underlying 
structures  from  injury 
and  bacteria 

C.  Serve  as  organ  of  touctji 

D.  Help  tlirow'  off  body 
v^aste 

E.  Has  powers  of  absorp- 
tion 

Attractive  boys  and  girls 
have  healthy  skin  and 
healzihy  skin  is  dependent 
on  z 

A.  ii^ell-nourished  body 

B.  ^iqrorous  physical 
ejtexcise 

C.  Cleanliness 
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Suggested  Learning  Activities 


Panel  Di;3cussion ;     Class  mem- 
bers  discuss  what  happens 
when  one  has   (1) crack  in  skin 
(2) splinter  in  finger  or  (3) 
sore  in  the  mouth. 

Visiting  Lecturer;     Secure  a 
local  physician  or  qualified 
R.N»  to  talk  to  the  class 
about  care  and  treatment  of 
so-called  minor  skin  scratches, 
rashes ,  acne  ,  etc . 


II.  Show  Film;  '*The  Human  Skin," 
Bray  Studios,  Inc.,  Nev^  York, 
New  York. 

Let  Class  Members  t     List  at 
least  five  examples  of  com- 
mon sense  in  selecting 
clothes  to  aid  the  skin  in 
two  or  more  of  its  functions. 


II.     Scrap  Book ;     Have  class  mem- 
bers secure  pictures  and  paste 
in  book  3  vigorous  games  good 
for  ages  8  to  88. 


Visiting  Speaker;:     Have  a 
local  dry  cleaning  and/or 
laundryman  talk  to  the  class 
about  "Clean  Clothes." 

Show  Film;     "The  Wonderful 
World  of  You" (sound,  14min. , 
color)  Cleveland  Health  Mus- 
eum, 1960. 

Let  Individuals :     List  10 
foods  that  are  satisfactory 
for  growth  and  development. 


UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC:     Care  of  the  Skin 


Concept 


IV. 


V, 


Frequent  baths  do  good  for 
humans  as  follows: 

A,  Remove    dirt  and  odor 

B,  Stimulate  and  soothe 
the  nervous  system 

C,  Improve  the  tone  of  the 
skin 


Cosmetics  cannot  take  the 
place  of  good  healthy  skin 
However,  females  talk  about 
and  buy  cosmetics  as  freely 
as  they  do  candy,  ice 
cream  and  food. 

A.  Witli  conservative  use 
and  when  carefully  applied, 
they  usually  cause  no  harm. 

B.  Shiny  noses  will  look 
more  pleasant  with  powder. 

C.  Allergies  may  occur  to 
any  one  of  the  cosmetics, 
whether  it  be  powder, 
cream,  or  nail  polish. 

D.  Occasionally  a  partic- 
ular brand  of  nail  polish 
or  remover  may  cause 
inflamed  eyes,  headache, 
and  a  rash  on  the  face. 


Suggested  Learning  Activities 


IV.     Take  Baths ;     /.rrange  for  the 
girls 'and  boys'  physical  ed. 
teachers  to  supervise  the 
taking  of  a  hot  soapy  shower, 
followed  by  a  cold  bath,  the 
water  below  70^* 

Shower  vs.  Tub:     After  a  very 
brief  discourse  on  baths  from 
Romans  to  today,  have  class 
members  list  things  for  a  tub 
bath  and  against  the  tub;  list 
things  for  and  against  the 
shower.     Note  hov;  many  may 
think  of  taking  first  a  tub 
bath,  soaking,  and  then  a 
shov/er  • 

V*     Have  a  Committee  of  3  to  5 
Class  Members ;     Make  a  study 
and  report  back  to  the  class 
on  the  following: 

A.  Food  and  Drug  Administra- 
tion's attempts  to  control 
exaggerated  claims  for  things 
like  "Skin  Food,''  and  "Nour- 
ishing Creams » " 

B.  The  American  Medical  Asso-- 
ciation  and  its  report  on 
"Royal  Jelly." 

Show  Film:     "Making  the  Mcpst 
of  Your  Face" (sound,  11  min.  , 
color) ,  Coronet,  195  8. 

Lecture :     Give  historical 
background  of  the  efforts  of 
females  to  make  themselves 
more  alluring,  from  Tutank- 
hamen through  Cleopatra  and 
Jezebel  to  Liz  Taylor. 


UNIT :  A  MORE  ATTRACTIVE  YOU 

TOPIC:  Care  of  the  Eyes 


BEHAVIORAL  OBJECTIVES: 

1.  The  student  will  be  able  to  list  six  rules  for  the 
care  of  the  eyes. 

2.  The  student  will  be  able  to  name  five  parts  of  the 
eye  and  identify  them  on  a  model. 

3.  The  student  will  discuss  two  types  of  eye  specialist. 

The  student  will  be  able  to  list  three  ways  the 
eyes  are  protected. 
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UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC :     Care  of  the  Eyes 


Concept 


I.     Rules  for  the  care  of  the 
eyes 

A.  Correct  lighting  to 
read 

B.  Light  in  room  for 
watching  T.V. 

C.  Avoid  too  much  close 
work  without  rest  per- 
iods . 

Have  yearly  check-- up. 

E.  Wear  prescribed  glasses 

F.  Hold  book  18"  from 
eyes  to  read. 
See  doctor  if  eye  is 
injured. 

II.     Parts  of  the  eye 

A.  Retina 

B.  Iris 

C.  Pupil 

D.  Cornea 

E.  Optic  nerve 

III.     Eye  specialist 

A.  Optometrist 

Optician 
C.  Opthalmologist 

IV.     Protection  of  the  eye 

A.  Tear  ducts 

B.  Eyelids 

C.  Eyelashes 

D.  Eyebrows 


EKLC 


Suggested  Learning  Activities 


II. 


III. 


IV. 


Group  Discussion :     Let  stu- 
dents read  available  material 
on  eyes,  then  draw  up  list  of 
rules  for  eye  care  in  class. 

Rola  Play:     Pretend  some  stu-- 
dents  are  blind.  Blindfold. 
Enter  room.     Find  seat.  Lis- 
ten and  identify  sounds.  Dis- 
cuss problems . 

Pamphlets ;     Many  available 
from  local  doctors. 


Study  and  Discuss      Model  of 
an  eye. 

Diagram  and  Label ;  Individual 
drawings  of  eye  identifying 
pa^ts. 


Dictionary :     Look  up  and  de- 
fine  optometrist,  optician , 
opthalmologist. 

Resource  Speaker:  Optometrist 

Transparency :     Cartoons  on 
eye  protectors. 
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UNIT :         A  MORE  ATTRACTIVE  YOU  

TOPIC:        Uslnp;  the  Body  Effectively  

BEHAVIORAL  OBJECTIVES: 

1.  The  student  will  be  able  to  demonstrate  the  proper 
way  to  stand,  sit,  and  walk. 

2.  The  student  will  be  able  to  list  four  ways  to  correct 
improper  posture. 
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UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC :     Using  the  Body  Effectively 


Concept 


I.     Good  posture  and  how  it  is 
secured 

A.  Proper  standing  posi- 
tion 

B.  Proper  walking  position 

C.  Proper  sitting  position 

D.  Proper  stooping  posi- 
tion 

Eo     Proper  sleeping  posi- 
tion 


II.     Correcting  postural  faults 

A.  Seek  advice  from  ortho- 
pedic surgeon . 

B.  Necessary  and  proper 
exercises 

C.  Corrective  surgery  or 
massage 

D.  Individual  endeavors  to 
correct  posture 

E.  Regular  physical  exam-- 
ination 


EKLC 


Suggested  Learning  Activities 


I.     Interview:     Invite  a  competent 
nurse  or  physical  education 
specialist  to  talk  to  stu- 
dents on  how  to  improve  pos- 
ture . 

Show  Film;     "Improving  Your 
Posture. " 

Role  Playing:     Permit  the 
students  to  demonstrate  proper 
and  improper  posture. 

Project :     Prepare  a  bulletin 
board,   "Posture  on  Parade" 
whicii  whows  good  and  bad 
posture . 

II.     Interview:     Invite  a  competent 
orthopedic  surgeon  to  visit 
the  class  to  give  ideas  and 
suggestions  on  how  to  correct 
improper  posture « 

Exe rcises :     Permit  students  to 
take  part  in  physical  exer- 
cises that  help  build  good 
posture. 

Group  Discussion :     Have  pupils 
discuss  how  good  posture  con^- 
tributes  to  attractiveness, 
good  health,  and  a  sense  of 
well-being. 


UNIT:       A  MORE  ATTRACTIVE  YOU 


TOPIC:     Oral  Hygiene 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  be  able  to  list  three  parts  of  a 
tooth . 


2.     The  student  will  be  able  to  name  four  types  of  teeth, 
and  spell  them  correctly. 


3.     The  student  will  be  able  to  explain  three  functions 
of  the  permanent  teeth. 


^.     The  student  will  be  able  to  list  three  foods  to  avoid 
In  combating  tooth  decay. 


5.     The  student  will  be  able  to  demonstrate  the  proper 
way  of  brushing  the  teeth • 


UNIT;     A  MORE  ATTRACTIVE  YOU 


TOPIC ;     Oral  Hygiene 


Concept 


Suggested  Learning  Activities 


ERIC 


!•     Anatomy  of  a  tooth 

A.  Crown 

B.  Neck 

C.  Root 

D.  Tissues 

1.  Enamel 

2.  Dentin 

3.  Pulp 

4 .  Cementimi 

II.     Types  of  teeth 

A.  Central  incisors (4) 

B.  Lateral  incisors (4) 

C.  Cuspids (4) 

D.  Bicuspids (8) 

E.  Molars (8-12) 


!•  Demonstration ;  Use  model  of 
a  tooth  so  that  students  can 
explore  its  various  parts. 

Class  Participation ;  Draw  and 
label  a  tooth  in  class. 

Show  Film:  "What  Do  We  Know 
About  Teeth?" (16mm,  American 
Dental  Association) . 


II.     Group  Discussion;     Help  stu-- 
dents  learn  the  names  and 
locations  of  the  teeth  by 
having  ten  students  form  a 
semi-circle  representing  the 
teeth.     Point  to  each  student 
and  have  him  give  his  tooth 
name  and  location. 

Class  Demonstration:  Have 
each  student  count  his  teeth 
by  looking  into  a  hand  mirror. 

Show  Film;     "The  Teeth (Develop- 
ment and  Care)"  (16mm^ 
Encyclopedia  Britannica  Edu- 
cational Corporation.) 
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UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC:     Oral  Hygiene 


Concept 


III,     Functions  of  teeth 

A.  Deciduous  teeth 
1*     Chew  food 

2.  To  help  afford 
clear  speech 

3.  To  maintain  space 
for  permanent 
teeth 

Bo     Permanent  teeth 

1.  Chew  food 

2.  To  help  afford 
clear  speech 

3.  Maintain  proper 
facial  support 

4.  Improve  personal 
appearance 

IV.     Diet  and  dental  health 

Ao     Nutrition (Four  food 
groups ) 

B.  Name  foods  to  avoid 

C.  List  foods  good  to  eat 
following  sack  lunches, 
picnics,  and  snacks. 


Suggested  Learning  Activities 


EKLC 


III.     Class  Participation :  Demon- 
scrate  with  tongue-twister 
sequences  of  words. 

Project:     Collect  pictu-res  of 
people  with  pretty  teeth  and 
discuss  the  importance  of  a 
pleasant  smile. 

Class  Exercise :     Draw  pictures 
of  people  with  missing, 
decayed,  or  crooked  teeth. 
Also  draw  a  picture  of  a  smi- 
ling face. 


IV.     Proper  Food  Chart;  Make 

individual  charts  or  a  pin-up 
display  of  healthy  snack 
foods  using  magazine  pictures 
of  crunchy,  fresh  fruits  ana 
vegetables,  milk,  or  juices. 

Resource  Speaker :  Have  food 
specialist  prepare  chart  for 
discussion. 

Demonstration  t  Demonstrate 
the  benefits  of  a  cleansing 
food  by  cutting  through  an 
apple  with  a  knife,  then  cut- 
ting through  a  marshmallov;. 
Compare  the  clean  and  sticky 
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UNIT:     A  MORE  ATTRACTIVE  YOU 


TOPIC:     Oral  Kvciene 


Concept 


V.     Diseases  of  the  teeth 

A.  Dental  caries — caused 
by  bacterial  reaction 
upon  carbohydrates  and 
residue  on  teeth 

B.  Prevention  and  control 
of  caries 

1.  Proper  brushing  of 
teeth 

a.  Inmiediately 
after  eating 

b.  Brush  down  on 
uppers 

c.  Brush  up  on 
lowe  r s 

2.  Cut  down  on  sugar 
foods 

3.  Fluoridation  of 
community  water 
supply 

4.  Regular  dental 
examination  and 
care 


Suggested  Learning  Activities 


EKLC 


knives  and  point  out  that 
sweet,  sticky  ^oods  cling  to 
teeth  just  as  a  inarshmallow 
clings  to  the  knife,  while 
self^-cleansing  foods ,  like  the 
apple,  leave  the  ^.eeth  clean. 

^*     --"^ss  Participation :  Demon- 
strate the  recommended  method 
cf  toothb rushing;  have  one  or 
rore  students  demonstrate . 
Discuss  what  to  do  if  brushing 
teeth  is  not  possible  after 
eating. 

Role  Playing:     Act  out  a  visit 
to  the  dentist.     Students  c^n 
take  the  roles  of  dentist, 
dental  assistant,  patient,  cj: 
patient's  mother.     The  patient 
and  the  mother  can  ask  que<?- 
tions ,  and  the  dentist  can 
explain  good  home  dental  ca^e. 

Project;     Health  practice 
charts  will  be  maintained  by 
each  student  such  as  toothy- 
brushing  and  regular  visits 
to  the  dentist » 
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UNIT:         A  MORE  ATTRACTP/E  YOU 


TOPIC:        Periodic  Physical  Examinations 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  x^lll  be  able  to  determine  and  be  able  to' 
list  the  purposes  and  importance  of  periodic  physical 
examinations • 


2.     To  be  able  to  compare  and  contrast  physical  examlnatlo 


3.     The  student  will  be  able  to  list  practical  needs  for 
periodic  physical  examinations. 
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UNITS     A  MORE  ATTRACTIVE  YOU 


TOPIC:     Periodic  Physical  Examinations 


Concept 

Suggested  Learning  rCtivities 

1  . 

Purposes  of  periodic  phy- 

I,     Lecture:     "Getting  Acquainted 

sical  e>::arai nations 

with  Terms" 

A.     Determining  health  as 

to  good  or  poor 

Kf**  IT*  c  o 

Finding  possible  trou- 

ble points 

TaTo  it         g            tti^c     ^T-ia^  r^^^/^ 

C.     An  aid  to  continuous 

goou  neaxuXi 

II. 

Types  of  physical  examina- 

xx«     tjixijvj  dnu  Uciuons        uc:-  - 

tions 

A.     vision  tests 

Snellen  test 

A       Ob«^erve  use 

Plus  sphere  test 

Cover  test 

B.     Compare  like  tests 

Color  vision  tr^st 

B.     Hearing  tests 

C,     Determine  most  useful 

Puretone  audiometer 

exams  for  personal 

Phonograph  audioireter 

cases 

C.     Growth  and  development. 

Grov/th  charts  for  periodic 

check  of  heights  and  weights 

D .     Tuberculosis  tests 

Mantoux  test 

^         Tine  or  Heaf  test 

Patch  test 

o 
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UriT:     A  MORE  ATTRACT  I  \T:  YOU 


TOPIC;     Periodic  Physical  Examinations 


Concept 

Suyrested  Learning  Activities 

III.     Practical  needs  for  perio- 
dic health  examinations 

A.  Employers'  needs  for 
e:n^:)loyee  health  exams 

B.  Insurance  companies ' 
needs  for  health  exams 

C.  Personal  needs  for 
health  exams 

III.     Spec^kers :     Plant  manaaer  of 

local  corapany  or  local  insur- 
ance agent. 

Discussion:     "Group  look  at 
periodic  physical  examina- 
tions . 

Role  Playing:  Opportunity 
for  students  to  play  employer 
and  erployee  in  sitivrtions 
v/here  p!^ysical  exami];r-tions 
are  required  but  are  misun- 
derstood by  the  em^ployees. 

ERIC 
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UNIT: 


TURN  OFF  TO  TURN  IN  ON  LIFE 


TOPICS: 

I.  Drugs  and  Their  Proper  Use 

II.  Understanding  Drug  Abuse 

III.  Society,  Hhy  the  'lasses  Care 

IV.  The  Host  Commonly  Abn?n?d  DrUf:s 

V.  Marihuana — A  Drug  VJith  A  Questionable  T^eputation 

VI.  The  Chief — Pov;er  Without  Control — LSD 

VII.  Red  Devils  Speed  Down  Rainbows 


ERIC 
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 T_,  "J  CTF  70  TU!,T  I::  ON  LIFE 


TCr  :  .  :      Dru:;^s  ar.d  Their  Proper  Use 


CONCEPT 


I.  Turing  the  ^^ast  orenty  to  twenty- 
five  years,  '■'<^:  have  observed 
the  develcpr   .:t  of  many  new  drugs. 

II.  Most  drugs  have  many  different 
effects  and/or  side  effects  on 
most  people. 

ril.  Any  substance  which  is  taken  into 
the  huinan  body  by  any  means  then 
enters  into  the  complex  physiolo- 
gical functions  which  regulate 
the  activities  necessary  for  life. 
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SUGGESTED  LEARNING  ACTIVITIFS 


1.  Have  the  students  study  the  various 
uses  of  drugs  such  as  headache 
reiT^edies,  sleeping  pills,  pep  pills, 
diet  pills,  pain  pills,  etc, 

2.  Hr.ve  the  students  discuss  the 
d^Bcr^ase  in  many  diseases  as  the 
resui"  of  such  antibiotics  aB 
tranquilizers,  anthistamines , 
sulfur  drugs,  diuretics. 

3.  Have  students  discuss  how  and  why 
these  developnents  have  been  of 
significance  to  all  mankind. 

U.  Have  available  from  the  food  and 
drug  adninistration  any  literature 
and  transparencies  pertaining  to 
drug  use  and  abuse, 

5.  Discxass  how  TV  promotes  over  the 
counter  se.le  of  drugs. 

6.  Have  a  group  of  students  research 
out  nonprescriptive  drugs  sold  over 
the  counter  and  used  in  drug  abuse. 

7.  Appoint  groups  of  students  to  pre- 
pare diagrams  of  different  systems 
of  the  body.  Then  present  to  the 
class  how  different  drugs  pass 
through  the  body. 

8.  Have  students  prepare  a  bulletin 
board  displaying  drug  advertisements. 


TOPIC:        Understanding  Drug  Abuse 


COMCEPT 


s*JGGi:::^TiD  lear^-ihg  activities 


1.  The  overdose  or  excessive  use  of 
drugs  is  called  drug  abuse. 


1.  Discuss  why  people  use  drugs  as 
crutches  instead  of  acing  the 
prcbler^s  of  Ife  and  then  trying  to 
find  a  solution  for  them. 


2.  Discuss  the  following  statement. 
^'Drug  abui?e  is  a  manifestation  of 
personal  inadequacy  to  deal  with 
various  facets  of  life." 


3,  Discuss  the  attributes  and  the 
characte:^istics  of  the  ADEQUATE 
PERSON. 


EKLC 
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CONCEPT 

?'J3G£STED  LEARIJING  ACTJv'lTIIS 

I*  TuG  ixx€^3l  US6  or  drugs  or 

1. 

Discuss  "Drug  Dependence/' 

great  concern  to  our  society. 

2. 

Discuss  wirh  the  class  "How  drug 

dependence  cf ten  leads  to  crime." 

3. 

Have  consultants  from  the  juverile 

authority  visit  your  class  and 

discuss  the  eu^ove  topics  or  any 

other  topic  of  interest. 

U. 

Discuss  ''Drug  abuse  exists  at  all 

social  levels.*' 

5. 

Assign  to  an  individual  or  c^rcup 

of  students  the  following  tcpic. 

"Drug  ahuse  and  Emotional  Illness.'' 

ERIC 
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■JNIT:     TU?i:  OFF  TO  TUNE  IK  ON  LIFE 


TOP 1 C :      The  Most  Commonly  Abused  Drugs 


CONCEPT 

SUGGESTED  LEARNING  ACTIVITIES 

I.  There  are  several  categories  of 

1. 

Define  and  discuss  depressants  and 

drug  abuse. 

the  effects  which  they  have  on  the 

II .  The  most  cominonly  abused  drugs  are 

human  body. 

as  follows:  amphetamines. 

2. 

Discuss  the  effects  of  barbiturates 

barbiturates,  mariuuana,  LSD,  and 

and  narcotics  on  the  human  body. 

the  narcotics* 

3. 

Show  films  on  marihuana  or  LSD  and 
discuss  the  difference  between 
physical  and  psychological 
dependen cy . 

4. 

Have  a  committee  of  students  inform 
the  class  about  withdrawal  symptoms , 
tolerance  to  drugs ,  and  emotional 
addiction. 

5. 

Discuss  how  marihuana  can  It; ad  to 
the  use  of  more  dangerous  drugs. 

ERIC 
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TOPIC:     !^arihuana  —  A  Drug  with  a  Quesrionable  Feputati 


on 


CONCEPT 


I.  The  marihuana  xiser  may  inflict 
harm  on  hiinself  as  well  as  others. 

II.  Marihuana  is  a  by-product  derived 
from  plants  which  are  grown  in  all 
parts  of  the  world , 

III.  Those  individuals  who  use  mari- 
huana intice  others  into  using  it 
by  saying  it  is  nonaddictive. 
V?hereas^  actually  marihuana  can 
develop  serious  cases  of  drug 
dependence . 


SUGGESTED  LEARNING  ACTIVITIES 


1.  rlave  a  group  of  students  discuss  the 
following  statement,  *'The  individual 
on  marihuana  feels  little  if  any 
pain 

2.  Use  a  question  box  concerning  mari- 
huana for  your  students.     Have  a 
committee  answer  them. 

3.  Have  a  committee  plan  and  prepare  a 
bulletin  board  to  illustrate  how 
marihuana  effects  the  human  body. 

Assign  class  reading  of  periodicals 
dealing  with  drug  dependency. 

5.  Have  a  law  enforcement  person  visit 
your-  class  and  discuss  this  topic 
and  answer  questions. 

6.  During  class  have  each  student  i>n?ite 
a  short  paper  on  some  phase  of  drug 
abuse. 

7.  Have  groups  responsible  for  reporting 
to  the  class  on  such  topics  as  to 
how  is  marihuana  grown  and  marketing, 
what  are  the  major  uses,  and  which 
countries  use  the  most. 

8.  Discuss  the  following  topic,  "Is 
Marihuana  Addicting?" 
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UNIT:     TURN  OFF  TO  TUNE  IN  ON  LIFE 


TOPIC:     The  Chief  —  Power  Without  Control—  LSD 


CONCEPT 

SUGGESTED  LEARNING  ACTIVITIES 

I.  LS'D  is  one  of  the  most  powerful 

1. 

Review  physical  and  psychological 

dependency. 

II.  The  use  of  LSD  causes  many  adverse 

2 . 

Study  federal  drug  abuse  laws  with 

side  effects. 

the  aid  of  a  consultant. 

3. 

Use  atudent  wuestion  box  to  aid  in 
abtaining  questions  about  this  topic. 

Have  a  group  of  students  collect 
information  about  the  percentage  of 
young  people  who  are  experimenting 
with  LSD. 

5. 

Have  a  consultant  discuss  with  the 
group  how  LSD  effects  the  human  body. 

6. 

Have  students  obtain  information  on 
the  acute  and  chronic  effects  of 
LSD  and  then  report  their  finding 
to  the  class . 

7.  Discuss  why  drug  abusers  refer  to 
LSD  as  a  "mind  expander"  or 
"consciousness  expander." 
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UNIT:     TURN  OFF  TO  TUNE  IN  ON  LIFE 


TOPIC ;  Red  Devils  Speed  Down  Rainbows  (Barbiturates  &  Amphetamines) 


CONCEPT 


SUGGESTED  LEARNING  ACTIVITIES 


I.  Barbiturates  are  sedative  type 
drugs  commonly  used  in  medicine. 


II, 


Aniphetamines  are  drugs  which 
increase  the  activity  of  the 
central  nervous  system. 


ERIC 


1.  Discuss  the  uses  of  barbiturates  in 
the  medical  profession.  This  might 
call  for  the  use  of  a  consultant. 

2.  Discuss  with  the  class  "Why  drug 
abusers  call  barbiturates  Downers." 
Continue  this  discussion. 

3.  Have  a  panel  of  students  discuss 
with  the  class  reasons  for  the 
increased  use  of  amphetamines, 
tranquilizers,  and  barbiturates. 

k.  Show  the  film  SPEED  SCENE. 

5.  During  a  brainstorming  discussion 
discuss  ihy  we  use  stimulates,  who 
abuses  amphetamines ,  and  why  these 
drugs  are  abused. 


UNIT:       GETTING  THE  WORD 


TOPICS: 

I.     Gestures  and  Expressions 
II.  Writing 
III.     Telephone  Techniques 
IV.     Mass  Media 
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UNIT: 


GETTING  THE  WORD 


TOPIC: 


Gestures  and  Expressions 


1. 
2. 
3. 

5- 


The  student  will  be  able  to  role  play  a  definite  role 
as  a  member  of  a  group • 


The  student  will  be  able  to  read  or  give  from  memory 
a  two  minute  talk  without  using  nervous  mannerisms. 


The  student  will  be  able  to  make  facial  expressions 
and  gestures  to  express  given  emotions  or  feelings. 


The  student  will  be  able  to  read  the  following 
sentence  to  Illustrate  different  meanings  by  emphasizing 
a  different  word  each  time  he  reads  it:     "John  said 
Walter  hit  Sammy." 


The  student  will  be  able  to  interpret  a  person's 
actions  or  movements  through  his  knovxledge  of  a 
facial  expression  and  gesture. 


ERIC 
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UNIT: 


GETTIMG  THE  WORD 


77 


TOPIC:      Gestures  and  Expressions 


CONCEPT 


I.  A  group  if  a  number  of  interacting 
individuals. 

A.  A  meinber  of  a  group  shows  his 
feelings  with  facial 
expressions  and  gesitures, 

B.  A  meinber  of  a  group  can  deter- 
mine how  the  others  think  and 
how  they  feel. 


II.     "Actions  speak  louder  than 
words . " 

A.     What  you  do  may  be  louder 
than  what  you  say. 

Speaking  with  facial  ex- 
pressions and  gestures 
is  natural e 

C.     Speaking  without  facial 
expressions  and  gestures 
is  not  natural. 


SUGGESTED  LEARNING  ACTIVITIES 


I,  Divide  the  class  into  groups  of  six 
meinbers  each.  Give  each  one  a  slip 
of  paper  telling  him  how  he  is  to 
react  to  the  question  before  the 
group.  He  must  portray  this  as  a 
meinber  of  the  group. 

After  the  group  discussion,  let  each 
one  tell  what  or  tow  he  felt  the  other 
group  members  felt  about  the  question. 

As  the  group  discusses  a  question, 
let  each  one  ist  the  facial  ex- 
pressions or  gestures  he  noticed  by 
the  other  members. 

Let  the  group  members  not  involved 
in  the  discussion  list  facial  ex- 
pressions or  gestures  of  the  ones 
in  the  discussion. 

II.  Ask  the  English  teacher  or  speech 
teacher  to  present  a  speech,  first 
using  facial  expresssions  and 
gestures,  and  tien  without  them. 
Let  students  react  to  each  method  of 
presentations . 

Ask  students  to  watch  TV  shows  with 
the  sound  turned  cff.  Let  them 
"share the  way  they  could  or  could 
not  follow  them. 

Ask  the  English  or  speech 
teacher  to. give  a  short  talk 
using  nervous  mannerisms.  Then 
let  students  list  as  many  dif- 
ferent ones  as  they  can  and 
then  tell  why  they  detract  from 
the  meaning  of  the  talk. 
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UNIT :      GETTING  THE  WORD  

TOPIC:     Gestures  and  Expressions 


Concept 

Suggested  Learning  Activities 

III. 

"You  Don't  Say; " 

III.     Ask  students  to  list  all  the 

everyday  expressions  they 

A. 

Everyday  expressions 

can  think  of.    (Ex.   "how  about 

that! ") 

B. 

Facial' expressions 

Collect  several  pictures  of 

C. 

Gestures 

people  with  expressions  and 

ask  students  to  tell  what  the 

pictures  might  be  saying. 

Use  a  cartoon  from  which  the 

title  has  been  cut  to  create 

a  contest.     After  each  stu- 

dent has  given  a  likely  cap- 

tion,  tell  them  what  the 

original  caption  was. 

Collect  a  list  of  facial  ex- 

pressions and  gestures (the 

speech  teacher  is  a  good 

source)   and  then  as  you  show 

or  do  each  one,  let  the  stu- 

dents tell  what  each  one 

means. 

IV. 

•^Who  did  what:'* 

IV.     Use  a  sentence  such  as  "John 

said  Walter  hit  Sammy"  to 

A. 

Emphasis  on  words 

show  that  we  can  change  the 

causes  different  mean- 

meaning of  a  sentence. 

ings  • 

Create  a  hypothetical  situ- 

B. 

The  speaker  controls 

ation  and  then  ask  students 

the  meaning  of  what  he 

to  write  a  sentence  telling 

says . 

"who  did  what."     Then,  show 

meaning  changes  with  empha- 

C. 

The  listener  can  mis- 

sis on  different  words. 

understand  what  he 

hears. 

o 
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UNIT:      GETTING  THE  WORD 


TOPIC ;     Gestures  and  Expressions 


Concept 


V. 


"A  picture  is  worth  a 
thousand  words.'' 

A.  Tfhat  do  you  see? 

B.  First  impressions  are 
often  wrong. 

C.  First  impressions  are 
often  lasting* 
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Suggested  Learning  Activities 


V.     Act  out  comic  situations 

which  show  people  doing  funny 
things  under  what  should  be 
serious  situations . 

Share  with  the  class  what  you 
have  read  or  what  you  know 
about  the  use  of  "body  lan- 
guage • 

Practice  situations  v/ithout 
the  actual  materials  or  things 
needed  to  show  that  we  have 
mental  pictures  of  what  people 
do  or  don't  do. 

Let  the  class  divide  into 
groups.     Then  each  group  will 
select  a  member  to  act  out  a 
situation  they  have  created 
to  show  that  first  impressions 
may  be  wrong.      (It  may  involve 
sitting ,  walking ,  staring ,  or 
any  other  mannerism  that  car- 
ries a  stereotyped  character 
wtih  it.) 


UNIT:  GETTING  THE  WORD 


TOPIC:  Writing 


BEHAVIORAL  OBJECTIVES: 


1.    The  student  will  be  able  to  Identify  and  name  orally 
important  uses  of  writing  in  his  dally  life. 


2.     The  student  will  be  able  to  write  letters  and  fill 
out  forms  In  an  efficient  legible  manner. 


3.    The  student  will  be  able  to  take  notes  at  the  rate 
of  50  words  per  minute. 
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UNIT:     GETTING  THE  WORD 


TOPIC :  Writing 


Concept 

Suggested  Learning  Activities 

T 

T 
X 

this  world  would  be  like  if 

A.     Taking  notes 

no  one  could  write. 

B.     Filling  out  forms 

C.     Writing  letters 

D.     Recording  events 

II. 

Writing  legibly 

II 

Handout- two  types  of  written 

reports,  one  neatly  done  and 

A.     Application  blanks 

one  sloppily  done.     Allow  the 

students  to  decide  which  one 

B.     Order  blanks 

is  best  and  why. 

C.     C.V.A.E.   reports  and 

Handout  forms  for  s tudents  to 

forms 

fill  out. 

D.  Letters 

Resource  Person:     Have  a  per- 

sonnel manager  come  in (may 

serve  more  purposes  than  this) 

and  relate  how  employer  first 

sees  an  applicant  through  his 

writing  on  a  form. 

III. 

Speed  in  note  taking 

[II 

Practice  in  taking  notes 

with  material  that  is  not 

too  difficult. 

o 
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UNIT:         GETTING  THE  WORD 


TOPIC:        Telephone  Techniques 


BEHAVIORAL  OBJECTIVES: 


1.  The  student  will  be  able  to  write  and  Identify  at 
least  3  reasons  as  to  why  the  telephone  is  important 
in  our  society. 

2.  The  student  will  be  able  to  use  the  teletrainer  and 
demonstrate  6  proper  techniques  in  answering  a  call 
that  will  have  been  studied. 

3.  The  student  will  be  able  to  locate  and  list  telephone 
numbers  from  the  telephone  directory  after  an  explanation 
of  the  directory  and  practice  in  using  it. 
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UNIT:     GETTING  THE  WORD 


TOPIC:     Telephone  Techniques 


Concept 


II. 


ERIC 


Importance  of  the  tele- 
phone 

A.  Provides  almost  immedi- 
ate contact. 

B.  Technological  age 
necessitates  the  avail- 
ability of  the  phone. 

C.  Businesses  depend  on 
phones . 

D.  People  depend  on  phones 
for  personal  and  social 
use . 


How  to  answer  a  call  prop- 
erly 

A.  Answer  phone  promptly. 

B.  Greet  the  caller  plea- 
santly. 

C.  Identify  yourself  and 
your  office  or  resi- 
dence . 

D.  Use  caller's  name  when- 
ever possible . 

E.  Use  good  manners  al- 
ways . 

F.  Listen  attentively. 

G.  Write  down  any  infor- 
mation if  in  a  business 


Suggested  Learning  Activities 


Show  Film:   "If  an  Elephant 
Answers.*'     Southern  Bell 

Field  Interviews  :     Let  the 
students  interview  selected 
groups  of  people  to  determine 
the  use  and  times  of  use  of 
their  phones. 

Show  Film:     "Invisible  Diplo- 


mat, 


Southern  Bell 


Panel  Discussion ;  Students 
discuss  personal  use  of  phone 
and  the  regularity. 

Transparency:     On  the  rate  of 
increase  in  number  of  phones. 
Let  students  list  reasons  to 
explain  the  increase  in  the 
number  of  phones. 


II,     Show  Film; 
Mr.  Bell." 


"I  Rather  Like  Yoi 
Southern  Bell 


Use  a  Student  Teletrainer : 
Let  students  practice  answer- 
ing calls.     Establish  business 
and  personal (at  home)  situa- 
tions v> 

Group  Discussion ;     Have  stu- 
dents discuss  what  constitute^ 
good  manners  when  answering 
the  phone . 

Role  Playing;     Let  students 
practice  calling  their  employ- 
ers to  report  when  they  are 
sick  and  will  not  be  able  to 
come  to  work,  and  other  simi- 
lar situations. 


^466 


UNIT:     GETTING  THE  VJORD 


TOP I C :     Telephone  Techniques 


Concept 


III, 


The  use  of  the  telephone 
directory 

A.  Purpose  of  directory 

B.  How  the  directory  is 
organized  as  to  con-- 
tents 

C.  Use  of  yellow  pages 


EKLC 


Suggested  Learning  Activities 


III-     Telephone  Directories :  Let 
students  examine  these. 

Discussion :     Discuss  purpose 
and  functions  of  the  direc- 
tory.    Go  through  and  review 
each  section . 

Let  Students  Look:  For  vari-- 
ous  numbers  of  residences  and 
businesses.  Stress  time  ele- 
ment and  accuracy. 

Yellow  Pages:     Let  students 
use  yellow  pages  to  find 
businesses,  phone  numbers, 
and  brief  overview  of  ser- 
vices the  business  performs. 
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UNIT:         GETTING  THE  WORD 


TOPIC:        Mass  Media 


BEHAVIORAL  OBJECTIVES 


1.     The  student  will  be  able  to  list  3  of  the  4  ma.lor 
forms  of  mass  media. 


2.     The  student  will  be  able  to  list  or  to  name  orally 
h  ways  mass  media  Influences  his  life. 


3.     The  student  will  be  alle  to  list  or  name  orally  7 
ways  advertisements  try  to  appeal  to  the  public. 

After  reading  the  newspaper,  the  student  will  be  able 
to  recognize  3  ways  a  newspaper  can  benefit  Its  reader. 

5.  After  reading  a  newspaper,  the  student  will  be  able  to 
pick  out  3  major  types  of  news  releases  of  a  newspaper, 

6.  The  student  will  be  able  to 'list  5  reasons  why 
classified  ads  are  important. 

7.  The  student  will  be  able  to  list  k  ways  listening 
to  the  radio  and/or  watching  television  can  benefit 
a  person. 


ERIC 
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IJ I i  1    •     iJETTING  THE  WORD 

TOPIC:     Mass  Media 


Concept 


Suggested  Learning  Activities 


I.     Four (4)  major  forms  of 
mass  media 

A.  Newspaper 

B.  Magazine 

C.  Television 

D.  Radio 


EKLC 


Class  Activity;  Have  students 
list  the  following — 

A.  My  favorite  T.V.  program 

B.  My  favorite  radio  program 

C.  My  favorite  magazine 

D.  My  favorite  newspaper 

Class  Discussion*  Discuss 
how  the  students  determine 
the  listings  eibove . 

Class  Drive :     On  a  Saturday 
(or  other  suitable  day)  go 
out  into  the  community  and 
collect  old  magazines  and/or 
newspapers . 

Teacher  Activity :     Collect  old 
magazines  from  teachers  by 
placing  a  box  in  teachers' 
lounge  with  a  large  sign 
above  the  box.     Also  make  an 
announcement  in  faculty  meet- 
ing. 

Resource  Center  r     Have  desig- 
nated place  in  classroom  to 
store  old  magazines.     Try  to 
have  large  enough  supply  that 
students  can  cut  pictures  from 
magazines  and  not  deplete 
supply. 


4469 


87 


UNIT:     GETTING  THE  WORD 


TOPIC:     Mass  Media 


Concept 


II. 


Ill, 


Ways  Mass  Media  Influences 
My  Life 

A.  Buying  Habits 

B.  Use  of  leisure  time 
-C.  Entertainment 

D.  Source  of  information 

E.  Social  standing 


EKLC 


Ways  magazine  advertise- 
ments appeal  ;;o  the  public 

A.  Happy  Family — shows 
group  of  family  members 
enjoying  a  specific 
product 

B.  Expert  says  or 
professional  opinion — 
shows  picture  of 
doctor,  dentist, 

pro  athlete 

C.  Youth  appeal — shows 
group  of  happy  teen- 
agers 

D.  Humorous  approach — 
shows  a  cartoon  or 
funny  character 

E.  Sex  appeal — shows  an 
attractive  person 
and  promises  the  same 
result 


Suggested  Learning  Activities 


II.     Class  activity :  Have 

students  list  time  spent 

1.  watching  television 

2.  listening  to  radio 

3.  reading  magazines 
^.     reading  newspaper 
This  could  be  done  on 
either  a  dally  or  weekly 
basis 

Panel  Discussion:  Divide 
class  into  groups  and 
assign  one  type  of 
influence •     Then  let 
class  present  their 
discussion  to  class. 

III.     Group  Activity:     Assign  a 
specific  type  of  appeal  to 
each  group  and  have  p:roup 
to  find  this  type  of  ad 
in  a  magazine.  Each 
ad  should  be  labeled  In 
some  fashion. 

Group  Activity:  Have 
class  or  small  group  make 
attractive  bulletin 
board  displaying 
different  types  of  appeals 

Individual  Activity:  Each 
student  is  to  make 
up  a  fake  product  and  then 
do  the  following: 

A.  Give  it  an  original 
name 

B.  Tell  its  usefulness 

C.  How  long  will  this 
product  last? 

D.  What  this  product 
can  do  for  user. 
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UNIT:         GETTING  THE  WORD 


TOPIC:        Mass  Media 


Concept 

Suggested  Learning  Activities 

IV. 

The 

five  ways  a  newspaper  can 

IV. 

Guest  Speaker :  Have 

benefit  Its  readers 

editor  or  reporter  come 

to  class. 

A. 

Informs 

B. 

Group  Activity:  Have 

Gives  an  opinion  of  the 

groups  examine  nev/spaper 

news :     example — editorial 

3 

and  find  examples  of 

different  types  of  articles. 

C. 

Teaches  household  repairs 

medical  advice. 

Field  rrlp :    Visit  news- 

vocabulary 

paper  office . 

D. 

Advertisements^ — want-ads , 

Group  Activity:  List 

sales,  products  available 

new  vocabulary  words 

xearnea  irom  reaamg  a 

E. 

Entertains — Comics , 

newspaper . 

humorous  antecdotes 

V. 

The 

four  major  types  of 

V. 

Individual :  Have 

newspaper  releases 

student  bring  to  class  and 

Local 

report  on  two  of  the  major 

A. 

types  of  nevjs  releases. 

B. 

State 

As  each  report  is  given 

C. 

National 

let  class  members  identify 

D. 

International 

type  of  release. 

Group  Activity:  Let 

group  choose  major  type 

of  release  and  write  its 

own  article — These 

could  be  read  to  class 

and  put  on  bulletin 

board . 

O 

ERIC 
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UNIT:  GETTING  THE  WORD 

TOPIC:  Mass  Media 


VI. 


VII, 


Concept 


Reasons  classified  ads  are 
important  to  a  reader 

A.     Lists  help  wanted 

B«     Lists  articles  for  sale 

C.  Lists  housing — sale 
and  rent 

D.  Miscellaneous 

E.  Special  Services 

F.  Lost  and  found 

G.  Situations  wanted 


Ways  a  radio  and  television 
can  benefit  a  listener 

A.  Entertainment  -  music 

B.  News  -  Inatant  and 
scheduled 

C.  Hometown  news  and  events 

D.  Buying  and  Selling 

E .  Commercials 


EKLC 


Suggested  Learning  Activities 


VI.     Let  students  collect  different 
types  of  classif i^ed~ads 

Interlocking  v/itla  Enp-lish 
Let  students    write  a  letter 
answering  a  want-ad 

Interlocking^  with.  Math 
Learn  rates  of  local  newspaper 
for  advertising  in  paper. 
Let  student  determine  the 
cost  of  different  ads  for 
different  periods  of  time. 

Individual  or  GroUn  Activity 
Write  a  "Situation  Wanted'' 
advertisement . 


VII.  Class  Activity:     Bring  T.v. 
to  class  and  let  students 
watch  commercials.  Then 
discuss  the  effect  of  these 
commercials . 

Radio  Program:     Use  tape 
recorder  to  record  an  original 
radio  program  that  the 
whole  class  takes  part  in 
creating.     Criteria : 

1.  Program  must  be  a  total: 
of  10  minutes  long 

2.  Must  contain  an 
original  skit:  Examples 

1.  Soap  opera 

2.  Mystery  story 

3.  Wrestling  match 
44Vl<i  ^.  Football  ?!airie 


on 


UNIT:       TWENTY-FOUR  HOURS  AIN'T  MUCH 


TOPICS: 

I.     Managing  Your  Time 
II.     Effective  Study 
III.     Making  Your  Leisure  Time  Count 


ERIC 


4473 


UNIT :  TWENTY-FOUR  HOURS  AIN'T  MUCK 

TOPIC  :  Managing  Your  Time  " 

BEHAVIORAL  OBJECTIVES: 

1.  The  student  will  make  a  time  schedule  listing  four 
ways  In  which  he  can  save  time  each  day. 

2.  The  student  will  make  a  dally  schedule  of  his  acltvltles — 
class  work,  recreation. 


ERIC 
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op 


UNIT; 


TWENTY-FOUR  HOURS  AIN'T  WCH 


TOPIC: 


Managing  Your  Time 


Concept 


Suggested  Learning  Activltjes 


Where  Does  the  Time  Go? 

A.  Elements  of  time 

1.  Creative  time 

2.  Preparatory  time 
3*  Productive  time 
^.  Overhead  time 

B.  Ways  of  Losing  Time 

1.  Time  lost  in  getting 
started 

2.  Time  lost  through  dis- 
organization 

3.  Time  lost  through 
diversion 

4.  Time  lost  through 
involvement 

5.  Time  lost  in  paper 
work 


II.     Save  Time  by  Looking  Ahead 

A.  Role  of  personal  planning 

1.  The  value  of  looking 
ahead 

2.  How  far  ahead  to  look 

3.  Key  elements  of 
personal  planning 

B.  The  Basic  Time  Budget 

1.  How  to  allocate 
your  time 

2.  How  to  limit  your 
outside  activities 

3.  Proper  use  of  time 


II, 


'  -^.ve  a  group  discussion  on  the 
elements  of  time  and  emphasize 
their  usage. 

Have  students  bring  examples  of 
the  four  time  elements  in  the 
form  of  pictures  or  personal 
experience  to  class. 

Have  a  group  guidance  session  on 
the  question ,  "VJhat  are  the 
reasons  for  loss  of  time  in  our 
lives?" 

Have  group  discussion  on  the 
value  of  planninpr.     How  do  we 
plan? 


EKLC 
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Have  group  discussion  on  the 
questions — "Why  plan  ahead? 
How  far  ahead  should  we  plan? 
How  do  we  plan  a  procedure 
that  is  flexible?" 

Explain  the  key  elements  of 
personal  planning  to  the 
class . 

Have  the  student  keep  a  record 
of  his  school  day  activities. 

Let  student  plan  a  useful 
school  day  that  would  help 
him  save  time. 

Have  a  group  guidance  session— 
How  can  I  save  time?    Is  it 
important  for  me  to  save  time? 

Have  students  keep  a  record  of 
how  they  spend  their  time  for 
a  week. 


UNIT: 


TWENTY-POUR  HOURS  AIN'T  MUCH 


TOPIC: 


Effective  Study 


BEHAVIORAL  OBJECTIVES: 


1.     Students  will  be  able  to  list  8  good  study  habits 
to  develop. 


2.     Students  will  make  their  own  study  budgets  after 
being  given  instruction  In  budget  making. 


3.     Students  will  list  three  conditions  necessary  for 
a  good  studying  environment. 


ERIC 


UNIT 


TVJEN^rY-FOUR  HOURS  AIN'T  MUCH 


Effective  Study 


Concept 


I.     A  system  for  effective  study 

A.     Study  Habits 

1.  Budget  time 

2.  Follow  the  budget 
3'     Record  assignments 
^.     Review  last  lesson 

before  going  on  to 
next 

5.  Know  exactly  what  you 
are  to  gain  from  lesson 

6.  Except  for  short 
breaks,  remain  with 
task  until  finished 

7.  Keep  mind  on  task  at 
hand 

8.  Take  notes  or  outline 
material 

9.  Reread  difficult 
m.aterlal 

10.  Complete  all  of 
assignment 

11.  Look  up  all  new  words 

12.  If  you  don't  under- 
stand something,  make 
a  note  to  ask  teacher 
the  next  day 


EKLC 


Suggested  Learning  Activities 


Group  Projec 
material  to 
Have  one  sld 
material  In 
prescribed  s 
Have  other  h 
study  habits 
?heck  nui  z  t 
knows  the  ma 
Discuss  resu 


t_:      Assign  class 
be  mastered, 
e  of  class  study 
accordance  with 
tudy  habits, 
alf  dlsrep-ard 

Give  a  aulck 
0  ;'^ee  which  sido 
terlal  best. 
Its. 


Transparency :  Boy  seated  at 
a  desk  studylncr  surrounded  hv 
12  good  study  habits. 

Role  Playing ;     Have  a  student 
demonstrate  to  the  class  12 
good  study  habits.  %en 
finished,  ask  If  others  can 
add  to  the  demonstration. 


Fllmstrlp : 


''How  to  Study" 


Bulletin  Board  Display: 
List  and  Illustrate  with 
animations  12  good  study  habits 

Transparency ;     Boy  on  wagon 
of  learning  pulled  by  horses 
of  study,  read,  write,  work, 
under  control  by  lines  of 
"plan" 


UNIT:       TV/EOTY-FOUR  HOURS  AIN'T  MUCH 


TOPIC :  Effective  Study 


Concept 

Suggested  Learning  Activities 

II. 

How 

to  make  a  Study  Budget 

11. 

Transparency :  Comnare 

A. 

Write  down  the  amount  of 

dollar.    How  many  cents 

time  you  plan  to  study 

does  each  part  of  work 

get? 

B. 

Decide  how  much  time  to 

spei.  I  o:-  each  subject 

UrOUp          S  CUb  b  iOn  .        Li^Kj  f^rOUu 

Qxscuss   une  dmounu  ux  u-ltu^. 

C. 

Decide  what  your  goals 

Uil    uric    cLVcl  cLf<,C  }    o  ou.v.ic:iiL/o 

are  for  each  course 

snouxQ  s  uuuy  edcn  ^lo-.y  • 

D. 

Don't  set  your  goals 

too  high  or  too  low 

E. 

Allow  for  change  as 

circumstances  may 

dictate 

P. 

Keep  written  budget 

In  easy  reach 

III. 

A  Good  Environment  study 

III. 

Group  Discussion r  "^Hiere 

can  I  study  best?    How  do 

A. 

Quietness 

we  compensate  if  these 

conditions  are  not  met 

Comfortable  surround- 

at the  place  of  study"? 

ings 

Transparency :     Picture  of 

C. 

Good  lighting 

a  student  studying  with 

6  good  study  conditions 

D. 

All  materials  at  hand 

placed  around  him. 

E. 

Adequate  rest 

F. 

Health  (exercise  and 

diet) 

O 

ERIC 
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UNIT :  OUR  H0UH5  AIK^T  mJCH 

TOPIC :  Making  Your  Leisure  Time  Count 


BEHAVIORAL  OBJECTIVES 


1.     The  student  will  be  able  to  Identify  at  least  three 
types  of  Vocational  clubs,  social  clubs  and  coininunlty 
clubs  found  In  your  area  and  participate  In  at 
least  one. 


2.     Students  will  be  able  to  state  three  purposes  for 

recreational  programs  within  the  community  that  will 
have  been  studied. 


3.     The  student  will  be  able  to  list  three  reasons  for 
team  sports  In  community. 


4.     The  student  will  be  able  to  list  four  types  of  sports 

found  In  school  and  the  community.     (teams  and  Individuals) 


5.     The  student  will  be  able  to  plan  a  display  on  hobbles 
In  which  the  members  of  entire  school  can  participate. 


UNIT : 


TWENTY-FOUR  HOURS  AIN»T  T-!UCH 


TOPIC:     Making  Your  Leisure  Tl:ne  Count 


Conceoi 


"red  Learning  AcTlvities 


Types  of  Clubs 

A.    Vocational  Clubs 


B. 


1. 
2. 

3. 

5. 


CVAE 

FFA 

FHA 

DECA 

VICA 


School  Clubs 

1.  Letter  Club 

2.  Science  Club 

3.  Band  Club 
^,  Chorus 

Community  Clubs 

1.  BYF-MYP  (church) 

2.  Boy  Scouts 

3.  Girl  Scouts 

^.     Stamp    Clubs,  Coin 
Clubs 


.4180 


Panel  discussion:     Have  student 
representatives  f ron  each 
vocational  club  in  school 
state  things  to  class  as 
to  the  purpose  of  club, 
type  of  activities  of 
club,  and  social  events  of 
club . 

Transparency :  ^^howlng 
organization  of  clubs . 

Group  Discussion:  Have 
students  discuss  ways  of 
elected  officers  of  club 
and  setting  goals  for 
club . 

FllTnstrlp:     "Clubs  and  You", 
free  film  catalogue. 

Group  Discussion:     Get  students 
opinion  as  to  requirements  of 
special  clubs. 

Group  Guidance:  Explain 
Importanceof  being  a  part 
of  school  club  and  benefits 
he  receives  from  the  club* 

Field  Interviews :  Let 
students  Interview  people  that 
lead  community  groups  to  find 
out  Information  concerning 
club  and  benefits  one  gets 
by  Joining. 

Group  Guidance:     Help  CVAE 
students  plan  project  that 
will  help  serve  community 
as  planting  trees,  etc. 

Speaker:  Have  civic  leaders 
tell  how  community  clubs  aid 
community  progress. 


'TVJEMTY-FOUR  KOITRS  AIN'T  WJCK 


'^OFIQ:        Makl-K    'our  Leisure  Tlirne  Count 


Concepi 


Suggested  Learning  Activities 


II. 


Importance  of  Recreational 
Programs 

A.  To  develop  physically  as 
mentally. 

B.  To  help  build  self- 
confidence  in  the 
individual. 

C.  To  feel  a  part  of 
the  community  Instead 
of  Just  living 
there . 

D.  Teach  cooperation 
with  others 


II.     guest  Sneaker:     Have  city 
recreation  officials  come 
to  class  and  present  facts 
to  students  about  the 
recreation  of  comrnunltv. 

Role  Playing;;    Have  student 
act  out  skit  showing  hov; 
being  a  part  of  recreation 
programs  have  helped  him 
to  enjoy  life  better. 
He  Is  talking  to  the  little 
boy  that  never  *  does 
anything  but  play  the  r)lano. 

Question^. :      Have  students 
make  up  questions  sup;gestinr: 
how  they  can  help  make  the 
recreation  better,  such  as; 
adding  new  programs  to  it , 
etc . 


III. 


Importance  of  team  sports 

A.  Develops  leadership 

B .  Develops  sport  smanship 

C.  Desire  to  win 

D.  Accept  responsibility 

E.  Team  Spirit 


III. 


Speaker :     Ask  star  athlete  in 
school  to  explain  what  it 
takes  to  be  a  winner. 


Film: 


'M^^hat  is  team 


Spirit",  state  film  library. 

Group  Guidance:  Let 
students  discuss  their  role 
as  a  team  member  even  though 
he  may  not  be  star  of  team. 


4481 


Tv>^!^r^Y-FOUR  HOURS  AIN'T  ^TUCH 


'OPIC :        r-!aklng  Your  Leisure  Time  Count 


Concept 


Suggested  Lea::^nlng  Activities 


IV.     Sports  Activities 

A.     Team  Sports 

1.  Football 

2.  Baseball 

3.  Basketball 
Track 

5-  Socker 

6.  Volleyball 

3.     Individual  Sports 

1.  Fishing 

2.  Golf 

3.  Hunting 
Archery 

5.  Bowling 

6.  Skating 


V,     Types  of  Hobbies 

A.  Model  Building 

1,  Cars 

2.  Cycles 

3  -  Ariplanes 
4.  Ships 

B.  Sewing 

C.  Cooking 

D.  Music 

E.  Collection 

F.  Photography 


IV, 


ERIC 


V. 


GrouD  Discussion: 


Have 


students  talk  about  the 
various  sports  that  they  have 
participated  in. 

Panel  Discussion:     Let  coaches 
and  P.E.  teachers  come  In  an^ 
explain  the  purpose  of  differer. 
type  sports  and  conditioning; 
involved  in  each. 


GrouD  Particij)ation ; 


Have 


students  bring  in  pictures 
and  equipment  used  in  different 
sports . 

Group  Guidance:     Lead  students 
in  discussion  on  how  sports 
help  us  and  why  they  are 
needed  in  community. 

Group  Guidance:     Help  students 
organise  a  hobby  fair  that 
will  be  Judged.     Offer  ribbons 
for  winners . 

Group  Discussion :   Imp  or t  anc  e  of 
hobbies  types  available  and 
how  to  get  started. 

Transparency :  Show  different 
kinds  of  hobbies  to  students. 

Books :     Order  books  for  studen": 
on  hobbies  of  interest  to 
them. 

Social:     Through  CVAF  Club  plar 
a  social  with  students  and 
parents  to  show  hobby  disnlay. 


,4482 


UNIT: 


ACTIVE  CITIZENS 


TOPICS: 

I.  Improving  Our  Environment 

II.  Obligations  as  a  Member  of  the  Community 

III.  Being  a  Good  Citizen 

IV.  You  and  Our  National  Defense 

V.  The  Three  Branches  of  Government 

VI.  Are  Laws  Necessary? 


ERIC 
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UNIT:        ACTIVE  CITIZENS 


TOPIC :       Improving  Our  Environment 


BEHAVIORAL  OBJECTIVES: 


1.  The  students  will  be  able  to  list  some  local  and 
national  enviornmental  problems  and  discuss  vzays 
for  correcting  them. 

2.  Students  will  be  able  to  identify  at  least  tv/o 
sources  of  pollution  that  exist  in  their  community, 
and  give  several  examples. 


UNIT:      ACTIVE  CITIZENS 

TOPIC :     Iraporvin^  our  Etwircnment 


102 


Concept 

pGted  Learning  Activitxe.s 

I.     Identify  some  local  and  national 

I,     Material.^:     lot  the  class  use  'he 

environment  problems 

follo'.ving 

A. 

Dumping  waste  in  rivers  and 

A.    Ref<3,rences : 

j><:reams . 

1. 

Conservation  vs  Pollu' 

B. 

Saturating  the  air  with  pollutant 

U.S.D.A.  soil  confrc.rvni^ 

C. 

Contaminating  the  soil  v:ith 

service  Athei.o,  Ga, 

pesticides,  herbicides,  and 

The  quality  of  our  cnvxron- 

nitrates . 

ment  and  £0-^-?.  econcnic 

D. 

Littering  highw  .ys ,  countrysides. 

approach  to  soma  problr-rs 

beaches,  lakeshores ,  rivers  and 

using  land,  Xv^atcr  and  a»-r. 

parks. 

Resources  for  the  future 

1755  Massachusetts,  Ave:.  }]. 

W.     Washington ,  D»  C . 

B*     Field  Trip:     Plan  the  ^ielo. 

trip  so  students  will  be  able  t*^ 

obi^erv.e  some  major  factor?  ^Axz'c 

lead  to  environmental  prcb?.  aiiv3. 
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UNIT:     ACTIVE  CITIZENS 


103 


TOPIC:  Iinproving  Our_.Environtnent 


Concept 


II.    Major  source  of  pollution  arc: 

A.  Air  pollution 

1.  Automobiles,  tractors,  and 
air  planes 

2,  Cigaretts,  cigars  and  pipes. 

3,  Industrial  and  commercial 
plants . 

4.  Forest  fires,  burning  trash 
and  crop  residue. 

B.  Water  Pollution 

1.     Human  waste,  food  particles 
and  disease  germs. 

2»     Industrial  waste  and 
chemical  residue 

3»     Chemical  fertilizers  and 
herbicides 

4.     Pesticides  and  Insecticides 

C.  Solid  Waste  accumulation 

1.  Discarded  automobiles  and 
farm  machinery 

2.  Empty  cans,  tires,  paper 
products  J  glass  and  plastic. 


ERIC 


3u:5gested  Learning  Activities 


H,     S'low  Fibn:  "Ecology"  U,S.D.A. 
ijoii  conservation  servica, 
Waf^hington,  D.C. 

Reports  :  Have  students  t.  > 
chouse  various  topi':*?  o' 
pollution  and  give  repo . 
to  class. 

Speakers:    Use  rc^-^.v^^rs  i.c:- 
the  different  dep^^tmentc ^ 
Soil  Conservation  c?.'^.rvice, 
superintendent  of  Civ':y  VI':-cl 
Works,  County  Cori^i^^ionerc  rnd 
Teachers, 


Group,  Discussion :    H a v e 
to  suggest  and  discucc  w. 
improve  the  qi^ality  of  tlv-j 
environment , 


4,1 » 
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UNIT:  ACTIVE  CITIZENS 


TOPIC:  Obligations  as  a  Hsmber  of  the  Conr»iunlty 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  be  able  to  state  and  write  thrv^o 
ways  one  citizen  mj ght  help  another. 


2.     The  student  will  be  able  to  list  3  v-ays  one  must 
give  of  himself  in  order  to  benefit  from  socle- v 


3.     The  student  will  be  able  to  vjrite  three  impcv  :nt 
things  about  voting. 


4.     The  student  will  be  able  to  list  three  things 

concerning  the  community  in  which  he  should  participate 


5.     The  student  will  be  able  to  llfjt  four  difforent 

types  of  communities  due  to  their  nize  and  location. 


ERIC 
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UNIT:     ACTIVE  CITIZENS 

TOPIC :    Obligations  as  a  Member  of  the  ComttiXinity 


Concept 


Suggested  Learning  Activities 


C,    A  good  citizen  helps  others 

A.    Through  civic  clubs 

By  holding  elective  and  appointive 
positions  in  the  coininunity. 

C,    By  lending  a  helping  hand  in  time 
of  need. 

TI.    In  order  to  benefit  from  society,  you 
must  also  give 

A,  Through  your  ability  to  work 

B.  Through  your  family  fit  home  - 

C»    Through  your  beliefs  and  actions 

D.    Throught  your  service  to  your 
community 

III.    A  conscientious  citizen  will  vote 
A«    Understand  the  issues 

B.  Know  the  person  for  whom  he  is 
voting 

C.  Know  when  and  where  to  vote 

D.  Be  informed  concerning  the 
election  results 


I^ 


II, 


Speaker:  Have  an  active  member  of  the 
community  speak  to  the  class  on  hov- 
an  active  community  member  serve^- 
others . 

Discussion;     Why  is  it  imro-f:; 
be  active  in  the  community.' 

Film:     "Beyond  Three  Doors  ' 


Speaker :    Have  officer  of  local 
civic  club  speak  to  class  on  wh 
one  should  give  of  himself  in  order 
to  benefit  from  society. 

Discussion:    The  importance  of 
society  on  the  Individual. 


III. 


Have  students  do  research  on 
voting  procedures  and  elections. 

Field  trip:  Take  trip  to  local 
voting  place. 

Discussion:  The  importance  of  voting 
and  being  informed. 


ERIC 
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UNIT:    ACTIVE  CITIZENS 

TOPIC :     Ob ligations  as  a  Member  of  the  Community 


10^ 


Concept 


Suggested  Learning  Activities 


iV. 


Participation  in 

A.  Civic  organizations 

B.  School  affairs 

C.  Political  matters 

D.  Other  community  projects 

All  communities  are  important 
regardless  of  financial  status  of  the 
citizens . 

A.  The  large  city 

B.  Surburia 

C.  Small  town 

D.  Farms 


IV.     Have  students  make  a  study  of  local 

organizations  and  their  achievements. 

Panel  Discussion:    Have  president  of 
Chamber  of  Commerce  or  businessman, 
educator,  politician  form  a  panel 
and  discuss  these  matters. 

Discuss :    The  importance  of 
participation  in  the  community, 

V«      Speakers ;    Have  a  leader  from  each 
type  of  community  visit  class  and 
discuss  their  community. 

P>e search:  Do  a  research  paper  on  the 
kinds  of  communities. 

Discuss :  Discuss  the  need  for 
participation  in  each  kind  of 
community. 


ERIC 
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UNIT: 


ACTIVE  CITIZENS 


TOPIC: 


Being  a  Good  Citizen 


BEHAVIORAL  OBJECTIVES: 


1.  The  students  vrlll  be  able  to  list  at  least  three 
duties  of  a  good  citizen. 

2.  The  students  will  be  able  to  list  two  types  of 
government . 


44S0 
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UiaT :    ACTIVE  CITIZENS 

TOPIC :     Being  a  good  citizen 


Concept 


I. 


The  duties  of  a  good  citizen 
A.     Are  you  a  good  citizen? 

1.  Register  to  vote 

2.  Abiding  by  the  law 

3.  Paying  taxes 


Being  a  good  neighbor 

1.  Meeting  new  neighbors 

2.  Clean  environment 

3.  A  clean  you 


Forms  of  government 

A.    The  democratic  process 

1.  City  officials 

2.  Length  of  term 


B.    Other  forms  of  government 
1.  "Socialism 
2*  Autocratic 


ERIC 


Sug:»ested  Learning  Activities 


I.     Have  a  panel  discussion  on  the 
importance  of  being  a  registered 
voter • 

Invite  a  law  enforcement  officer 
to  talk  to  the  class. 
Show  films  and  have  an  open 
discussion  lav;. 

Discuss  how  your  taxes  are  assessed 
Use  state  and  federal  income  tax 
forms.     Show  slidos  and  films. 

Bl.  Let  students  have  a  short  play. 
Explain  the  importance  of  being 
a  good  neighbor. 

2.  Prelate  the  clean  environment  to 
good  citizenship.     Suggest  opcr.?tl': 
clean-up. 

3.  Talk  about  different  soaps. 
Explain  why  it  is  difficult  for 
some  people  to  detect  odors. 


II. 


1. 


2. 


1. 


2. 


Let  students  plan  and  conduct  a 
city  election. 

Have  students  make  reports  on  the 
length  of  terms  of  city  cfficiols. 
Discuss  the  importarxe  of  stagg-^rin;, 
terms . 

Explaining  the  operation  of  a 
socialistic  form  of  government. 

The  class  can  coir.pare  the  different 
types  of  government.     Show  fil:?.s 
and  slides. 
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UNIT:  ACTr/E  CITIZENS 


TOPIC:        You  and  Our  National  Defense 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  list  three  reasons  for  the  necessity 
of  armed  forces . 


2.     The  student  v;iii  be  able  to  discuss  and  understand 
the  alms  and  objectives  of  the  arm.ed  forces. 


3.     The  student  will  be  able  to  state  two  v:ays  by  which 
the  armed  forces  accures  its  personnel* 


The  student  will  be  able  to  identify  the  different 
dress  of  the  5  services. 


UNIT:  ACTTT^E  CITIZENS  

TOPIC:  You  and  Our  National  Defense 


Concept 


II. 


III. 


ERIC 


!•     VJars  Have  Been  -  V/hy? 

A.  Man  has  spread  over 
the  globe 

B.  Civilizations  have  groxvn 
and  spread 

C.  Civilizations  have 
fallen 

D.  The   » individual' 

as  viev/ed  In  different 
societies 

Use  of  force  as  a  mean 


VJorld  Cohesion  and  ''National 
Interests 

A.  Human  "sameness" 

versus  hum.an  indifference 

B.  An  individual  and  a 
Nation  has  rights 

C.  The  military  in  a 
time  of  aggression 

D.  The  military  in  a 
time  of  peace 


Freedom  as  an  active, 

working ,  fluid  force 

making  for  change  and  progrei 

A.  '*You"  make  us  free 
or  not  free 

B.  Laws  to  protect  our 
freedom 


Suggested  Learning  Activities 


II, 


III. 
s 


Discuss  vrith  the  students  th? 
B  basic  wants  of  life — 
food,  drink,  comfort ,  freedon 
from  danper,  to  be  superior, 
attractive  to  the  cppoGite 
sex,  welfare  for  love  ones, 
social  approval,  live  a  lonp: 
life. 

Relate  to  the  students  that  an 
outside  force  or  inside  force 
endangering  any  of  fchese 
basic  wants  of  life  can  and 
often  cause  or  lead  to  war. 


Resource  person  to  tell  how 
national  interest  sometimes 
leads  to  national  conflicts . 

Panel  Discussion  on  "Is  V7ar 
justifiable?" 

Film  on  Armed  Forces  in  combat 

Film  on  training  and  prepared-- 
ness  operations  conducted  by 
various  services  of  the  armed 
forces . 


Define  term  "freedom."  and  then 
how  to  insure  that  freedoir, 
is  not  taken  away. 

Film,  on  Judicial  process 

Transparency  on  "The  U.S. 
Constitution  and  Bill  of 
Rights" . 
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UNIT: 


ACTIVE  CITIZENS 


TOPIC 


You  anc'  Our  National  Defense 


Concept 


IV.     Armed  Forces 

A.     The  Army  and  Marines  as  a 
ground  fource 

The  Air  Force  used  as  a 
weapon  of  V/ar 

C,  The  Navy's  role 

D.  Manpower  Needs  and  their 
requisition 

1.  The  volunteer 

2.  The  draft 

3.  Training  of  the 
soldier 

Benefits 

1.  The  pay  check 

2,  Promotions 
3*  Medical 

4.  Retirement 


ERIC 


■suggested  Learninp'.  Activities 


IV 


Transparency  sho^^r  the 
Interrelationship  of  the 
various  armed  Forces  and 
how  thev  would  operate  in 
a  time  of  war. 

Resource  Person  soldier, 
airman,  or  sailor  come  into 
the  class  and  have  him.  talk 
Informally  with  the  class, 
show  films  relating  to  his 
service  organizations  and 
have  a  question  and  answer 
period • 

Show  the  uniforms,  or  pictures 
of  the  different  branches  of 
service , 

Transparency  to  discuss  the 
"rank"  system  of  the  Armeo 
Forces  and  have  members 
orally  identify  the  various 
ranks . 

Handouts  on  various  benefits 
of  the  armed  services. 


4434 


UNIT:  ACTIVE  CITIZENS 


TOPIC:        The  Three  Branches  of  Government 


BEHAVIORAL  OBJECTI\^ES : 


1.     The  student  should  be  able  to  list  the  three  branches 
of  government  and  the  Article  of  the  Constitution 
that  created  each. 


2.     The  student  should  be  able  to  list  two  types  of 
powers  possessed  by  our  legislative  branch  of 
government . 


3.     The  student  should  be  able  to  list  ten  ways  Congress 
may  use  its  expressed  powers. 


4.     The  student  should  be  able  to  give  a  written  explanation 

of  how  the  President  of  the  United  States  is  elected, 

what  limits  his  term  of  office  and  bow  he  is  replaced 

in  case  of  death  or  disability  while  holding  office. 


5-    The  student  should  be  able  to  give  a  x^rrltten  explana- 
tion^ of  how  the  members  of  the  Supreme  Court  and 
appointed  and  how  they  may  be  removed  from  office. 


ERIC 
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UNIT:     ACTIVE  CITIZEN.' 


TOPIC 


The  Three  Branches  of  Government 


Concept 


Suggested  Learning  Activities 


I. 


II 


■II, 


IV, 


V. 


ERIC 


The  government  is  divided 
into  three  branches  to 
prevent  any  branch  from 
becoming  too  powerful 


Congress  must  have  certain 
powers  In  order  to  perform 
its  duties 


Congress  has  certain  powers 
clearly  expressed  in  the 
Constitution 


The  election  of  a  President 
must  follow  constitutional 
procedures  as  must  his 
replacement  in  case  of 
death  or  disability 


The  members  of  the  Court 
are  appointed  and  can  only 
be  removed  by  the  cumbersome 
means  of  impeachment . 


I.     Group  discusnion  on  how  on^^ 
branch  of  government  may  chnc 
the  other  branches. 

Discuss  the  many  plans 
proposed  by  the  Foundinp: 
Fatiiers  . 

II.     Discuss  the  fact  that 

Congress  may  use  its  imnlied 
power  only  if  it  is  based 
on  the  expressed  powers. 

III.     Show  film  strip  "Congress 
In  Action." 


IV.     Discuss  the  electorial 
system . 

Show  filmstrip  "The  Election 
of  a  President." 


V.     Discuss  how  the  Court  has 
increased  its  powers. 

Discuss :     Should  Court 
members  serve  a  definite 
term  of  office  and  should 
the  court's  powers  he 
limited . 
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UNIT:  ACTIVE  CITIZENS  

TOPIC  :  Are  Laws  Necessary?  

BEHAVIORAL  OBJECTIVES: 

1.  The  student  will  be  able  to  define  the  term  law  and 
will  be  able  to  state  two  kinds  of  laws. 

2.  The  student  will  be  able  to  write  two  ways  laws 
are  made . 

3.  The  student  will  be  able  to  list  3  things  lav7S  do. 

The  student  will  be  able  to  write  two  requirements 
for  enforcing  laws. 


ERIC 
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UNIT 


ACTIVE  CITIZENS 


TOPIC : 


Are  Lavjs  Necessary' 


I. 


II. 


ERIC 


Concept 


VJhat  is  a  law? 

A.  Definition 

B.  Kinds  of  lav.-s 

1,  Civil 

2,  Criminal 


How  lav/s  are  made 

A.  By  the  legislature 

B.  Through  the  use  of  tlie 
initiative  and 
referendum 


Suggested  Learning:  Activities 


I.     Discussion:     Discuss  what  a 
law  is  and  the  kinds  of 
laws . 

Speaker:     Have  a  local 
lawyer  speak  to  the  class 
on  different  kinds  of  laws. 


Speaker :     Have  a  member  of 
the  legislature  soeak  to  the 
class  on  how  laws  are  made. 

Role  Play:     Fow  a  bill 
becomes  a  law. 

Have  class  members  write 
a  bill" and  present  to  class 
for  discussion. 

Field  trip:  Take  a  visit  to 
the  capital 

T?ii:m:  :   ''How  a  Bill  becomes 
a  Law" 


UNIT  :         ACTP/E  CITIZENS  

TOPIC  :        Are  Lavfs  Ilecessary? 


 "   1 

Concept  j 

Suggested  Learning:  Actlvitxe? 

III.     Laws  are  made 

III. 

Panel       ,scussicn:  ^'^hy 
are  lav/s  necessary? 

A.     To  protect  property 

Speaker:     Have  a  memner  of 

B.     To  protect  individual 
rights 

the  legislature  speak  to  tne 
class  on  different  rays 
citizens  benefit  fron 

C.     To  raise  revenue 

laws . 

D.     For  the  betterment 

of  society 

.IV.   Requirements  for 

enforcement  of  laws . 

IV. 

Speaker:     Have  a  local 
policeman  or  law  enforce- 
ment officer  visit  the  class 

A.     Honest,  intelligent, 
and  earnest  officials 

and  ansx^rer  the  students 
questions . 

B.     The  sentiment  of  the 
people 

Discussion:     Why  is  law 
enforcement  necessary? 

Film:  "The  Thin  Blue 
Line" 


ERIC 
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UNIT:  MISCELLANEOUS 


TOPICS: 

I.     Solving  Personal  Problems 
II.     Safety  on  the  Job 
III.     Current  Events 
IV.     Community  Services 


ERIC 
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UNIT: 


MISCELLANEOUS 


TOPIC: 


Solving  Personal  Problems 


BEHAVIORAL  OBJECTIVES: 


1.    The  student  should  be  able  to  name  five  areas  of 
problem  concern  that  their  problems  might  fit  Into. 


2.     The  student  should  be  able  to  name  four  effects 
problems  could  have  on  himself. 


3.    The  student  should  be  able  to  list  five  sources  for 
help  in  solving  problems. 


'I.     The  students  should  be  able  to  list  the  six  steps 
that  should  be  taken  in  solving  problems. 


ERIC 
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UNIT :  MISCELLANEOUS 


TOP I C :     Solving  Personal  Problems 


Conci^t 

Suggested  Learning  Activities 

I. 

7\reas  of  Problem  Concerns 

T 

JL  « 

orroup  jjis  cuss  ion*     iiuve  cxQss 

a. 

Finding  a  job 

T..KJ  najnti  die  as   unau   uney  na.ve 

b. 

Educational  needs 

OCT  i^vJUiu.  ria.ve  proijisins  in. 

c. 

Earning  money 

As  class  leader,  include  your 

d. 

Getting  along  with 

list  of  areas,  but  do  not 

people 

xinii  u  • 

e. 

Health (personal) 

f . 

Physical  development 

g- 

Home 

h. 

School 

i . 

Religion 

j- 

Dating 

II. 

Effects  Problems  Could 

II. 

Group  Discussion:     Again  have 

Have  on  Yqu 

class  name  effects  their  prob- 

a. 

Low  school  grades 

lems   could  hav<^   on   i~}^(^m  Do 

b. 

Lack  of  concentration 

W        XXJlllX^        y  \J  \JLdm         i  i  o  ^  « 

c. 

Loss  of  friends 

d. 

Loss  of  job 

e. 

Forget fulness 

f . 

Loss  of  home  privileges 

III. 

Sources  of  Help  for  Solving 

TTT 

z     \:2±.  \jiJL^    Jiy  j_  o     u Jb  o  J.  tJi  1  •        JL/  J.  v-  o  (.4^^-  'O 

Personal  Problems 

a. 

Parents 

vj,t=Ilu!b    d    i^iJITu^Hlci  uX on    OL  T.,.;>Sir 

b. 

Counselor 

1  rl^^Q    ^  1  on Cf  wi          ^7onT*r^  ^-P 

XV-iC:CLt3      CLXWIi^      W  X  ^11      VLJUXg  OX 

Teacher 

sources  of  help  for  personal 

d. 

Friend 

problems . 

e . 

Minister 

f . 

Social  agency 

g- 

Psychiatrist 

IV. 

steps  that  Should  be  Taken 

IV. 

Group  Discuss,    n:     The  teacher 

in 

Solving  Problems 

should  lead  them  into  the 

a. 

Realize  that  problem 

correct  problem-solving  tech- 

exists. 

nique  . 

b. 

Define  what  the  prob- 

lem is. 

c. 

Look  for  clues  that 

will  solve  problem. 

d. 

On  strength  of  clues. 

decide  on  a  tentative 

solution . 

ERIC 

e. 

Test  solution. 
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UNIT :  MISCELLANEOUS 


TOPIC:  Safety  on  the  Job 


BEHAVIORAL  OBJECTIVES: 


1.     Students  will  list.  In  v/ritlng  5  reasons  why  we  need 
to  know  about  safety. 


The  students  will  select  from  pictures,  supplies  by 
the  Instructor  10  safety  apparels  and  identify  each 
pf  their  uses. 


3.    The  student  will  learn  about  safety  guards,  devices 
and  equipment,  and  will  also  write  several  reasons 
why  the  guards,  devices  and  equipment  are  important 
to  the  safety  of  one. 

if.    The  students  will  Is-slrn  types  of  fire  ci.nd  types  of 
extinguishers  to  use  on  each» 


5.    Thei  studnets  will  be  required  to  readily  idehtify 
the  symbols  and  safety  colors. 


6.    The  students  will  be  taught  the  first  aid  course 


ERIC 
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UNIT :  MISCELLAl-JEOUS   

TOPIC:     Safety  On  the  Job 


Concept 

Suggested  Learning  Activities 

I. 

safety  is  necessary 

I.     I^y  we  need  to  know  about 

safety.     How  our  earnings  ma'- 

A. 

Protect  the  wage 

be  increased  by  knowing  and 

earner 

practicing  safety  first . 

B. 

To  prevent  loss  of  limb 

C. 

To  prevent  loss  of 

Question  and  answer  period 

sight 

after  panel  discussion. 

D. 

To  prevent  injury 

l!«  a 

To  prevent  death 

F. 

To  prevent  loss  of  time 

due  to  injury 

II . 

Proper  wearing  apparel 

II.     Display  the  types  of  clothing 

A. 

Clothing  on  the  job 

for  special  jobs  and  safety 

1.  Head  dress 

tools. 

2.  Rings,  v/atches. 

bracelets,  etc. 

Demonstration  of  the  special 

3.  Loose  clothing 

types  of  safety  apparel. 

4 .  Shoes 

B. 

Hazards     of  loose  clo- 

Have supervisors  of  jobs  that 

thing,  rings,  etc. 

require  particular  types  of 

C. 

Types  of  clothing  for 

clothing  talk  with  the  stu- 

special job  and  safety 

dents,  and  tell  of  hazards 

apparel 

by  wearing  improper  clothing 

1,  Goggles 

and  jewelry. 

2.  Gloves 

3.  Helmets 

Show  film  on     Safety  An  the 

4,  Steel-toed  shoes 

Shop." 

5.  Pants  and  shirts 

Reasons  for  safety 

clothing 

III. 

Safety  guards,  devices. 

III.  Demonstrate  the  use  of  safety 

tools,  and  equipment 

devices  and  tools  and  the 

hazards  caused  by  improper 

A- 

Safety  devices 

use . 

1.  Gears 

2.  Belts 

Show  film  on  the  use  of  safety 

3.  Knives 

equipment. 

4 •  Fences 

B. 

Safety  equipment 

C. 

Tools  used  in  safety 

ERIC 
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UNIT :  MISCELLAI^IEOUS 


TOPIC •     Safety  On  the  Job 


Concept 

Suggested  Learning  Activities 

IV.     Fire-fighting  equipment  and 

XV. 

ieacning  proper  use  or  nre 

fires 

extinguishers  and  the  proper 

A. 

way  uo  puu  out  ci  nre  • 

Extinguishers  types 

i axK  given  oy  jt  ire  v^nier  • 

B. 

Kinds  of  fires  and 

their  control 

L/emons  urauion  given  oy  saxG,5 

!•  Wot 

man  of  fire- fighting  equip- 

2 .  Ch^  ical 

m.ent  • 

3.  Electrical 

4.  Gasoline (fuel) 

Field  trip  visit  to  local  fire 

department  for  demonstration 

on   uxicix^  ckj^uipnicn u  • 

V.     Safety  symbols  and  colors 

V  « 

c^areuy  engineer  vvixx  t^xniDiu 

A. 

Standard  safety  symbols 

and  colors  and  why  each  color 

and  colors 

and  symbol  is  so  importi?int« 

1.  First  aid  station 

symbols 

X\wOWLl^V'W     i      W      A  f 

2.  Signs  and  posters 

3.  Zone  lines 

deDartmQnt 

4.  Colors 

try 

B. 

Importance  of  safety 

3.     Red  Cross  worker 

symbols  and  colors 

Show  film  on  Safety  symbols 

and  colors. 

VI.     First  aid  course 

VI. 

Course  in  first  aid  taught  by 

qualified  instructor. 

A. 

I'^y  first  aid 

B. 

Types  of  first  aid 

Lecture  on  the  importance  of 

1.  Burns 

everyone  knowing  first  aid 

2.  Cuts 

3 .  Shock 

First  aid  films  on: 

4.  Asphyxiation 

lo  Burns 

2.  Cuts 

3 .  Artificial  respiration 

4 .  Shock 

5.  Bleeding 

ERIC 
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UNIT :  MISCELLANEOUS 


TOPIC:  Current  Events 


BEKAVIOR/VL  OBJECTIVES: 


1.     The  students  vv.^^ll  participate  in  groups  on  reporting 
topics  In  the  news . 


2.    The  students  will  read  in  class  topics  from  various 
newspapers  and  news  t^^riodlcals  and  make  oral  reports 
to  the  class  on  how  it  affects  the  lives  of  eacJi 
one. 


3.    The  student  will  demonstrate    that  he  has  read  the 

daily  newspaper  by  periodically  reporting  on  articles 
which  he  has  read. 


The  student  will  watch  selected  news  programs  on 
T.V.  during  the  class  periods  and  make  reports  of 
\;hat  they  see . 
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UNIV :  MISCELLANEOUS 


TOPIC:     Current  Events 


Concept 


I, 


Students  will  learn  how  to 
make  and  give  news  reports 


Suggesuc-d  Learning  inactivities 


II. 


How  events  in  the  news 
affect  our  daily  litres 

A.     School  news 

Local  news 
C,     State  news 

National  news 
£•     International  news 


II 


III. 


Report  of  events  to  class 
members 

A.  Provides  important 
training  on  how  to 
inake  report:^ 

B.  Provides  important  cur- 
rent events  to  the 
class 
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III, 


Have  the  students  compose 
together  an  article  for  the 
school  paper, 

1.  Secure  articles  from  local 
paper  which  have  been  dis- 
tributed the  previous  day. 
Let  the  students  con^pose 
radio  nevrs  articles  froir^ 
leading  stories. 

2.  State  a  radio  or  T.V,  news 
show  using  current  news 
stories  and  material  dis- 
cussed above • 

investigate  over  a  period  of 
days  the  trend  of  the  news 
and  the  way  this  trend  has 
affected  the  stock  market • 

1.  Let  students  search  th~^ 
news  for  all  stories  which 
affect  their  particular 
type  of  work.     Keep  a  note-- 
book  and  see  who  can  secure 
the  most  news  information 
about  this  job, 

2.  Make  reports  of  findings  tc 
class . 

Subscribe  to  various  news  and 
businesi;;  periodicals  as  well 
as  the  daily  newspaper.  Use 
these  as  stimuli  for  various 
class  discussions . 


UNIT :  MISCELLANEOUS 


TOPIC r     Current  Events 


Concept 


Suggested  Learning  Activities 


D. 


Provides  first  hand 
information  of  current 
problems  and  solutions 
to  tiie  student 

Related  to  importance 
of  class  study 


IV. 


Hov;  to  make  a  report  of 
current  news 

A.     Written  reports 

Oral  reports 

C.     Question  and  answer 
session 


Use  these  audiovisual  aids  foi 
news  programs  of  special 
importance : 

1.  Radio 

2 .  Television 

Breox^  class  into  gx  oups  and 
give  e-^ch  a  news  periodical. 
See  vjhich  group  can  give  the 
best  news  program  using  the 
stories  the  periodical  offers 

IV-  Visit  a  radio  or  T.V.  station 
and  observe  how  news  is  repor 
ted, 

Di      e  the  class  into  teams 
anv*     we  a  point  ganeClike  a 
spelling  bee)   on  qu  j:tions 
from  the  day  events.  Get 
questions  from  the  morning's 
news  report  on  the  radio  or 
from  the  morning  paper.  Have 
students  m.ake  oral  and  writte 
reports  as  well  as  having 
question    and  answer  sessions 
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UNIT:  MISCELLANEOUS 


TOPIC:        Cominunlty  Services 


BEHAVIORAL  OBJECTB/ES : 


1.     Students  vjill  be  able  to  list  five  coir.rru  lity  services 
availa'o.i.c!  in  the  local  and  surrounding  communl ties . 


2.     Students  will  be  able  to  Identify  services  offered 
by  agents  in  the  community. 


3.     Have  students  list  and  rate  as  Excellent,  Good,  ^air, 
or  Poor,  the  community  recreational  facilities. 
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m  IT  ;     mj: SCELLANEOUS 


TOPIC;     Conmunity  Services 


Concept 


S-icgested  Learning  ^^ctivities 


II. 


ERIC 


UTiat  are  the  local  conat.un- 
ity  services? 

A.  Health  Department 

B.  Doctors  and  dentists 

C.  Family  and  children 
services 

D.  Post  Office 

E.  Police  Department 
Fire  Department 

IVhat  are  the  services 
offered  by  the  community 
agents? 

A.  Health  Department 

1.  Guard  against  communi-- 
cable  disease 

2.  Give  information  to 
local  citizens  of 
health  nature 

B.  Dentists  .  id  doctors 

1.  Administer  to  the 
sick 

2.  Care  of  the  teeth 

3.  Work  with  the  health 
department 

C.  Family  and  children  ser- 
vices--sees  after  the 
welfare  of  needy  fami- 
lies and  children 

1.  Food  and  clothing 

2.  Observation  of  labor 
laws 


II, 


Community  Survey      Groups  of 
student^  check  irnd  make  a  list 
of  service  agents » 

Panel  Discussion:     To  discuss 
findings  from  the  survey. 


Resource  People  i  Invite  per- 
sons from — 

a.  Health  Department 

b.  Police  Department 

c.  Family  and  children  ser- 
vices 

d.  Local  doctor 

Films 

Observation : Court  in  session. 
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U::iT :  MISCELLANEOUS 


TOPIC:     Coirmunitv  Services 


Concept 


Suggested  Learning  Activities 


P. 


Ill, 


Post  Office — coordi-^ 
nates  mail  services . 

Police  Departnent — 
protects  the  law  abid- 
ing piiblic  and  tracks 
down  offenders  of  the 
law. 

Fire  Department — day 
and  night  services  to 
protect  against  fires 
and  other  emergencies. 


Vlhat  recreational  facili- 
ties a^e  available? 

(Depends  on  survey.) 


ERIC 


III. 


Have     Fjstiraster  give  a  talk 
on  how  mail  is  classified  and 
dispatched. 

Role  Playing:     Let  students 
take  turns  serving  as  post- 
master and  prepax'ing  and 
dispatching  mail. 


Group  Discussion 


On  the 


services  of  the  Police  Depart- 
ment. 


Have  Students  Find  Out 
there  is 


If 


a  recreation  commxt- 
tee  in  the  community. 

Group  Discussion :  On  the 
recreational  needs  of  the 
community. 
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ucation,  and  Vocational  Rehabilitation,   the  students  enrolled 
in  special  programs  are  better  assured  of  an  education  that 
will  provide  for  their  individual  needs  and  to  help  them  meet 
the  demands  of  the  future. 
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all,   our  "role"   is  to  help  the  student  to  begin  his  vocational 
life  with  the  necessary  knowledge  to  insure  him  a  successful, 
happy,   and  self-supporting  exis tence . 
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Tom  Porter 
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QoBD  POR  SiOU 


SHOULD  I  STAY   IN  SCHOOL 


Introd-uction   (Read  and  discuss  in  class) 

Ever  feel  like  droppincr  out  of  school,  many  students,  do,  you 
knovj.     They  give  many  reasons  for  quitting  such  as:      (1)   I  did 
not  like  my  teacher,    (2)    the  courses  are  too  hard,    (3)    I  need  to 
earn  some  money,    (4)   my  parents  need  m.e  to  work  at  home. 

Many  times  the  student  does  not  really  think  through  his  de- 
cision to  drop  out  of  school.     He  m.ay  make  his  decision  against 
his  parentis  wishes.     Often  the  student  does  not  discuss  his  problem 
of  wanting  to  "drop  out*'  with  his  teacher  or  counselor-  Sometimes 
the  student  may  be  influenced  by  others  who  have  dropped  out  of 
school . 

Often  a  student  who  drops  out  of  school  finds  that  many  jobs 
are  not  available  to  him-     He  leezrns  that  many  employers  are  want-- 
ing  employees  to  be  at  least  18  years  of  age.     The  student  who  drops 
out  of  school  may  find  that  many  employers  require  an  employee  to 
have  a  high  school  education  to  be  considered  for  many  of  the  jobs. 
Sometimes  students  who  drop  out  of  school  find  that  they  miss  their 
friends  when  they  leave  school.     Drop-outs  often  find  that  their 
salary  is  very  low  when  they  compare  their  earnings  wifJi  high  school 
graduate  earnings . 

Class  Activity 

(Scene:     It  was  the  first  day  of  school  at:  Beaver  High,  and 
John  was  very  excited  because  this  was  his  first  day  of  school 
since  last  December.     John  had  been  a  "drop-out 
Sam;     Hello,  John,  are  you  returning  to  school? 
John:     Yes,   Sam,   I'm  glad  to  be  back. 

Sam:     When  you  left  school  last  December  I  thought  you  were  really 
glad  to  get  through  with  your  books,  teachers  and  all,  here. 
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Jphn:   I  thought  that  dropping  out  of  school  was  the  thing  to  do 
last  Decernber,  but  I've  learned  differently  now. 

Sam:     I^at  do  you  mean,  John? 

Johrx:     Well,  wh  en  I  dropped  from  school  last  Deceitiber,  I  had  planned 
to  get  a  job  ^d  buy  a  car.     However^  things  didn't  work  out  that 
way.     It  took  me  a  Long  time  to  find  a  job.     I  finally  found  a  job 
at  Bill's  Janitorial  Service  -    •    .but  I  didn't  like  it  too  well.  The 
pay  wa^r  lov;. 

Sam:     The  want  ad  section  of  the  newspaper  shows  that  there  are  many 
jobs  available  and  they  all  seem  to  offer  a  good  salary. 

John:  I  thought  so  too,  Sam,  but  when  I  applied  for  these  jobs  the 
employer  stated  that  you  had  to  be  18  for  most  of  the  jobs  and  many 
jobs  required  a  high  school  education. 

Sam:     What  did  you  do  at  Bills'   Janitorial  Service? 

John:     Most  of  the  time  I  swept  floors  and  cleaned  furniture.  My 
check  wasn't  even  enough  to  buy  a  car. 

Sam:     Gee,   I  don't  believe  I  want  to  be  a  drop-out.     I  want  a  better 
job  than  the  one  you  had. 

John :     You're  right,   Sam.     Don't  drop  out  of  school.     In  addition  to 
the  difficulty  in  finding  a  job,  you  may  find  that  a  drop-out  lives 
a  pretty  lonely  life.     I  sure  missed  my  friends  that  I  had  at  school. 
You  know,  v/hen  you  officially  withdraw  from  school  it  may  be  that 
the  school  v/on't  let  you  come  back.     I  was  very  lucky  to  get  back  in 
school. 


Sam:     Tell  me,  John,  how  did  you  convince  your  parents  to  let  you 
drop  out  of  school? 

John :     It  wasn't  easy.     My  parents  were  against  my  dropping  out  of 
school  but  I  kept  telling  them  that  I  wanted  to  drop  out,     I  wouldn't 
let  them  forget  that  they  had  dropped  out  of  school  when  they  became 
sixteen. 


Sam:     I'm  glad  that  I  talked  with  you.     Sometimes  I  feel  that  I  v/ould 
like  to  drop  out  of  school   .    .    .but  after  talking  with  you  I 'm  de- 
teimiined  to  graduate.     Maybe  they  are  right.   .    .stay  in  school  and 
graduate* 


Class  Activity 

(Match 


the  letters 


with  the  numbers 
meanings) 


that  have  similar 


) 

1. 

Drop-out 

a . 

age  required  for  many  jobs 

) 

2. 

Reason  for  dropping  out 

b. 

a  person  leaving  school 

of  school 

before  graduating 

) 

3.. 

Decision 

c . 

I  don't  like  my  teacher 

) 

4. 

Employee 

d. 

wages  or  earnings 

) 

5. 

Employer 

e . 

course  of  action  decided 

) 

6. 

Salary 

upon 

) 

7. 

To  influence 

f . 

to  have  an  affect  on 

) 

8. 

18-years  of  age 

g- 

a  person  who  works  for 

another 

h. 

a  person  who  "hires" 
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Class  Activity  II 

(Answer  the  following  qizestior.s  and  discuss  each  one  in  class) 

1.  Give  four   (4)   excus-^s  that  students  may  use  as  to  why  they  want 
to  quit  school. 

A- 

B. 

C. 

D. 

2.  Would  wanting  to  buy  a  car  be  a  good  reason  for  dropping  out  of 
school?       Explain . 


3.     Do  you  know  someone,  about  your  age,  who  dropped  out  of  school? 

(  )  Yes  (  )  No 

4*     If  your  answer  to  No.   3  is  Yes,  tell  briefly  what  type  of  job 
he  has . 


5.     Give  three   (3)   reasons  why  it  may  be  more  important  for  students 
in  school  today  to  receive  a  high  school  education  that  it  was 
for  their  father  or  grandfather  to  receive  a  high  school  education, 


B. 


6.     Give  two     (2)   reasons  why  you  think  employers  may  prefer  high 
school  graduates  to  a  high  school  drop-out  when  hiring  an 
employee . 


A. 


B, 
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7.  Give  two  (2)  reasons  why  students  who  are  thinking  of  dropping 
out  may  find  it  helpful  to  talk  over  their  probler.s  with  their 
teacher  and/or  counselor. 

A. 

B . 

8.  Give  two    (2)    reasons  why  you  think    (or  do  not  think)    the  school 
should  allow  a  drop-out  to  return  to     his  class. 

A. 
B. 

9.  Give  two   (2)   reasons  why  a  drop-out  may  find  it  difficult  to 
return  to  school. 

A. 

B. 


5 
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SUPPLEyiENTAP.Y  TEACHING  MATERIAL 
Booklet:     Is  It  Smart  For  You  to  Quit  School? 

Source :     U.S.  Anny 
Film:     The  Bridge 

Soui"ce:     National  Association  of  Manufacturers 

Filrr'  Bureau 

277  Park  Avenue 

New  York,  ::ev;  York      (10  017) 
(Borrower  pays  return  postage) 

This  filin  shows  how  business  and  industry  can  "build  a  bridge" 
over  which  the  actual,  or  potential. •  high  school  drop-out  can 
cross  to  the  working  world-      Interviev/s  with  actual  high  school 
drop-outs  shov;  the  reasons  why  they  quit  school  and  the  film 
shows  the  effectiveness  of  the  wcrk^study  program  in  whrch 
students  work  part-time  and  go  to  school  part-tirtie  until  they 
graduate . 

Film:     The  Road  Ahead 

Source :     Association  Films  Incorporated 
22  21  Faulkner  Road,  Northeast 
Atlanta ,   Georgia  (30324) 

This  film  shows  the  importance  of  a  high  school  education. 
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Film:     A  Morning  for  Jimmy 

Source:     Association  Films  Incorporated 
2221  Faulkner  Road,  Northeast 
Atlanta ,   Georgia  (30324) 

This  film  tells  the  story  of  Jimmy,   a  Negro  lad,  who  is  discour- 
aged after  his  encounter  with  racial  discrimination  while  seek- 
ing a  part-time  job.     Wise  counsel  points  out  how  important  an 
education  is  and  the  effect  it  has  on  one's  career  and  future. 

Film:     You  Can  Go  a  Long  Way 

Source:     Consulate  General  of  Canada 

Suite  2110  International  Trade  Mart 
2  Canal  Street 

New  Orleans,  Louisiana  (70130) 

This  film  explores  the  reasons  why  it  is  wise  to  finish  school. 

pamphlet:     It's  A  Dead-End  Road  for  the  Dropout 

Source:     The  Reader's  Digest  Association,  Inc., 
Pleasantville,  New  York 

(Reprinted  from  the  May  1965  issue) 
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JOB  TRAINING  AS  PAPvT  OF  KY  SCHOOL  WORK 
Introduction     (Read  and  discuss  in  class) 

Many  school  systems  are  offering  an  opportunity  for  students 
to  receive  vocational  training  as  part  of  their  school  curricu3.\iin. 
This  training  is  designed  to  enable  the  student  to  learn  about  the 
jobs  that  may  be  available  to  him.     Another  purpose  of  the  school 
vocational  training ,  or  the  work-study  program  as  it  is  sometines 
called,   is  to  enable  the  student  to  learn  good  work  habits. 

The  vocational  class  is  designed  to  give  the  student  practical 
experiences  in  working.     In  order  to  find  out  what  types  of  work 
the  student  can  do  best,   a  group  of  tests  may  be  given.     The  tests 
are  designed  to  determine  what  the  student's  strong  and  weak  points 
are,   and  to  find  out  how  well  the  student  can  use  his  hands.  Many 
of  the  tests  given  by  the  teacher  and  counselor  are  similar  to 
tests  given  by  employers. 

Many  school  job  training  programs  require  the  student  to  secure 
a  medical  examination  form  his   family  physician.     Some  of  the  health 
areas  covered  by  the  examination  are:     vision,  hearing,  medical 
histoiy,  blood  pressure,   and  general  physical  condition.  Generally, 
the  medical  examination  is  performed  with  no  cost  to  the  student. 
Many  employers  require  their  employees  and  prospective  employees 
to  take  similar  examinations . 

Class  Activity  I       (match  the  correct  letters  with  the  numbers) . 

1.  vocational  a*  occupational  in  nature 

2 .  curriculum  b .  a  job  to  perform 

3.  work -"Study  program  c.  school  program  that  includes 

4.  fcumily  physician  work  in  the  curricul\im 

5.  task  d.  seeing 

6.  examination  e.   a  medical  record  of  illness 

7.  vision  f.  many,  or  different 

8.  medical  history  9*  a  medical  doctor  used  most 

9.  prospective  often  by  a  family 

h.  test 

i.  the  activities  provided  by  the 
school  to  prepare  the  student 

J  for  the  future 


(  )   10 •  various 


j .  nay  become  part  of  in  the 
future 


Class  Activity  II. 

(Use  the  above  words  in  discussions  during  class  group  to 
clarify  meanings  to  the  students  and  assist  the  students 
in  the  following  exercises) 

1.  Give  two   (2)  purposes  of  the  work-study  program. 
A. 

B, 

2.  Give  two   (2)   reasons  why  the  student  may  be  given  tests  to 
determine  their  strong  and  weak  points  in  the  work-study 
program. 

A. 

B. 

3.  Give  two (2)   reasons  why  a  physical  examination  would  be  help- 
ful to  a  student. 

A. 

B. 

4.  Give  two (2)   reasons  why  employers  may  require  prospective 
employees  to  have  a  physical  examination. 

A. 

B. 

5.  Give  two   (2)   reasons  why  employers  may  require  pros]f)ective 
employees  to  take  various  vocational  tests. 

A. 

B. 

Class  Activity  III 

The  questions  below  may  be  asked  by  your  family  doctor • 
How  many  can  you  answer? 

1.  Name  of  your  family  doctor  . 

2.  Have  you  ever  been  admitted  to  a  hospital  for  treat- 
ment?_  

3 .  Have  you  missed  more  than  10  days  of  school  at  one  time  due 
to  a  certain  ilJness?   Kind  of  illness  . 

4.  Mow  do  you  think  your  health  is?     Check  one :  Good  

Pair  ,  or  Poor   * 
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5.  Is  any  member  of  your  family  under  the  doctor's  care 
from  a  serious  disease?       (   )  Yes  (  )  No 

Name  of  disease  

6.  Do  you  have  any  of  the  followi  Place  a 
check  by  the  appropriate  blan): 

a.  diz2iness__  

b.  shortness  of  breath 

c-     constant  headaches  

d-     rapid  beating  of  heart  

e-     difficulty  sleeping 

f-     excessive  daydreaming  

Have  you  ever  been  advised  by  a  doctor  t)Ot  to  participate 
in  physical  education? 

(   )   Yes  (   )  No 

If  your  answer  is  Yes,  what  reason  was  given? 

Reason : 
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WORKING  AS  A  PART  OF  SCHOOL  ACTIVITIES 


Introduction   (Read  and  discuss  in  class) 


Work-study  programs  may  permit  the  student  to  work  part- 


time  during  school  hours.     The  purposes  of  permitting  the  student 
to  work  during  the  school  day  are:      (1)     to  allow  a  student  to 
learn  good  work  habits,    (2)     to  allow  the  student  to  learn  to 
work  under  supervision,    (3)   to  provide  specific  training  for  the 
future..    (4)     to  help'  the  student  find  what  jobs  he  likes  and  dis- 
likes, and   (5)   to  help  provide  an  income  for  some  students  whiie 
they  are  attending  shcool. 

Before  a  student  can  expect  to  enter  work  stations  in  the 
community,  he  must  meet  the  following  requirements:      (1)     he  must 
be  at  least  16  years  of  age,    (2)   he  must  have  proven  to  his  teacher 
and  counselor  that  he  is  mature  enough  to  enter  employment,  (3) 
he  must  have  demonstrated  his  ability; to  get  along  with  his  fellow 
students,   and   (4)     he  must  attend  school  regularly. 

Many  students  gain  work  experience  through  v;orking  in  school. 
This  type  of  training  is  called  "in-school"  training.     By  working 
at  the  school  the  student  may   (1)    demonstrate  his  readiness, 
ability,   cooperativeness ,  punctuality,  willingness  to  work,  etc., 
to  the  school  officials,   and   (2)   gain  work  experience  that  would 
prepare  the  student  to  enter  work  stations  in  the  community. 


Below  are  listed  some  of  the  things  that  a  student  can  dp 
at  school  to  demonstrate  that  he  would  make  a  good  worker.  If 
you  feel  you  could  improve  in  any  of  these  areas,  place  an  "X" 
by  the  number. 

(  )     1.     Complete  assignments  on  time. 

(  )     2-     Attend  school  regularly. 

(  )     3.     Take  an  interest  in  school  work. 

(  )     4.     Use  equipment  and  tools  carefully. 


Class  Activity  I 


ERIC 


5.  Observe  safety  rules. 

6.  Respect  the  rights  of  f ollow-students  and  teacher. 

7.  Be  friendly, 

8.  Wear  clean  clothing. 

9.  Utilize  good  health  habits  such  as  bathing  regularly  and 
use  proper  grooining  habits. 

(  )   10.     Use  good  inanners  in  dealing  with  fellow-students  and 
teachers . 

Class  activity  II , 

Since  the  student  rec  school  credit  for  working  part 

of  the  school  day,   the  student's  employer  may  be  asked  to  fill 
out  a  form  each  month  similar  to  the  one  below.     How  would  vou 
rate  yourself,  using  your  present  job  or  your  activities  and 
behavior  in  shcool? 

(Use  form  on  following  page) 


Class  activity  III 

1.  Give  four   (4)   reasons  why  working  part  of  the  school  day 
may  be  of  benefit  to  you  in  getting  a  job  after  graduation  from 
school. 

A. 

B. 

C. 

D. 

2.  List  five  (5)  things  the  student  could  do  at  school 
to  show  that  he  is  ready  to  begin  work  in  out-of-school  work 
stations. 

A. 

B. 

D. 
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WORK  TRAINING  PROGRESS  REPORT 


Employee 
Firm  Naine^ 
Employer 


Date 


Add, 


Ph.  # 


ALWAYS  .USUALLY 


Does  he  follow  direct  ions ? 


Does  he  accept  constructive 
criticism? 


SONETIWES 


)ELDOM 


NEVTR 


Does  he  sustain  routine? 
Does  he  get  along  with  t' 
supervisor? 
Does  he  get  ale. 
co-workers  ? 


Does  he  see  things  to  be  done? 


Does  he  like  his  work?  

Does  he  dress  appropri  ately 
for  the  job?  


Does  he  come  to  work  everyday? 
Does  he  come  to  work  on  time? 


Is  he  a  steady  worker? 


Can  he  work  by  himself?  

Does  he  meet  production 

schedules?  

Does  he  take  care  of  tools  and 
other  equipment (with  which  he 

works? )  

Is  he  neat  and  clean  when  this 
is  required  on  the  job?  

Does  he  do  his  share  of  the  wo]:k? 
Does  he  observe  safety  rules  and 

regulations?  

Does  he  observe  the  rules  of  the 
company  regarding  smoking ,  eat-- 
ing  on  the  job,  etc.?  

Is  he  couirteous?  

Is  the  quality  of  his  work 

satis  factory?  ^_  

Are  you  satisfied  with  worker's 
progress  ? 

Can  he  do  his  regular  job?  

What  is  your  impression  of  this 
worker  and  the  nature  of  his  work? 


Signed 
Date 


(Further  comments  may  be  made  on  the  back  of  this  sheet) . 


THE  VOCA"^'T'-^NAL  REHABILITATION  COUNSELOR 
Introduction   (Read  and  discuss  in  class) 

Many  school  systems  that  are  taking  part  in  the  work-study 
programs  will  wc      with  the  local  Office  of  Vocational  Rehabil- 
itation.    There  will  be  a  Vocational  Rehabilitation  counselor 
assigned  to  each  work-study  program.     The  Vocational  Rehabilitation 
counselor's  duties  will  be  to  assist  the  teacher  and  school  ad- 
ministrators in  the  follow  ..ng  areas: 

(1)  Assist  in  determining  the  kinds  of  training  stations 
for  which  each  student  is  best  qualified. 

(2)  Assist  in  locating  suitable  training  stations  for  each 
other. 

(3)  Assist  the  student  in  overcoming  difficulties  he  may 
encounter  in  his  school  training  station. 

(4)  Provide  a  medical  examination  for  each  student  by. his 
family  physician. 

(5)  In  some  instances,  help  provide  medical  treatment  if 
needed . 

(6)  Help  the  student  secure  additional  training  after  grad- 
uation from  high  school  if  this  type  of  training  is  needed. 

(7)  Provide  the  student  with  an  opportunity  to  discuss  any 
part  of  his  school  and  work  training  with  the  counselor. 

(8)  Visit  the  home  of  each  student  and  discuss  the  student's 
training  program  with  the  student ^s  parents. 

(9)  Assist  the  student  in  locating  a  job  and  provide  the 
student  with  assistance  in  keeping  the  job. 
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Teaching  suggestion: 


THE  VOCATIONAL  REHABILITATION  COUNSELOR 


1.  Let  your  Vocational  Rehabilitation  counselor  speak  to  the 
classroom  students  early  in  the  year, 

2.  Set  aside  a  specific  time  for  students  to  discuss  problems 
with  the  counselor .     Make  sure  the  students  know  the  days 
and  the  time  of  the  day  they   ran  expect  their  counselor. 

3.  Prior  to  visit  by  counselor,  obtain  a  picture  and  informa- 
; tion  on  the  counselor  and  center  theme  for  bulletin  board 

around  him.     Suggested  theme  titles:     "Picture  This", 
"Know  Him  Better",   "And  Now  Introduaing  .    .    .  ." 

4.  Start  a  suggestion  box.     This  might  encourage  many  questions 
from  the  students. 

5.  Make  sure  counselor  explains  the  "whys"  of  the  program  and 
show  the  ways  in  which  he  can  help  students,  not  only  while 
they  are  in  school,  but  after  schooling. 


15 


.1 


Class  Activity  I 

1.  The  name  of  the  Vocational  Rehabilitation  counselor 
assigned  to  my  school  is   ^  

2.  The  Vocational  Rehabilitation  counselor's  adress  is 


His  phone  number  is  Area  Code  

3.     The  Vocational  Rehabilitation  counselor  will  be  in  my 
school  on  the  following  schedule  


4.     Some  of  the  specific  items  I  would  like  to  discuss 
with  the  Vocational  Rehabilitation  counselor  are: 
A. 
B. 
C. 
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OBTAINING  A  SOCIAL  SECURITY  CAPD 
Introduction 

One  of  the  first  steps  before  obtaining  employment  is  to 
receive  a  social  security  card.     This  card  contains  the  name 
of  the  employee  and  a  number.     An  employer  may  require  the 
worker  to  present  this  card  at  the  t  imp        1        J  c  IT  view  • 

To  oLtain  a  card,   a  form  must  be  filled  out  as  shown  in  the 
example   {see  following  page)  .     Care  should  be  taken  to  keep  from 
losing  the  card  as  the  numb- r  on  the  card  is  used  in  reporting 
the  worker's  earnings  and  s-^cial  security  tax. 

Social  security  tax  may  be  t-:iought  of  as  a  type  of  insur- 
ance plan, whereby  the  employee  and  employer  contribute  a  certain 
amount  of  money  each  month.     Many  times  the  amount  of  money 
the  employee  contributes  is  withheld  from  his  salary.     The  em- 
ployee may  receive  benefits  from  social  security  under  certain 
conditions  if  he  retires  or,  if  he  should  become  disabled. 
Class  Activitv  I 

 ■   „  »*■  -       ,  n 

(Acquire  rece.nt  bulle±ins  explaining  social  security  from 
the  local  social  security  office  and  discuss  the  answers  to 
the  following  questions) 

1.  What  are  two   (2)  ways  you,   as  an  employee,  will  profit  from 
paying  social  security  tax? 

A. 

B. 

2.  Who  must  pay  social  security  tax? 

3.  What  percentage  of  a  worker's  salary  will  be  withheld  for 
social  security  tax? 

4.  How  much  tax  will  the  er<:loyer  pay  in  addition  to  what  the 
employee  pays ? 

5.  If  a  worker's  income  is   -3,000.00  per  year,  how  much  social 
security    tax  does  he  pay? 


APPLICATION  FOR  A  SOCIAL  SECURITY  NUMBER 

(Or  Replacement  ot  Lo»r  Cord) 
Iniormotion  Furni»he<l  On  Thi»  Form  \%  CONFIDENTIAL 
We  Inttruction*  on  feocL  Print  in  Block  or  Dork  BU*  Ink  *»'  Tl^^/l^tL—^—  

'  K.^Vr  UL  l'  name"      ' T  7M,dri/V..O^»  o/ln.f'.o/  -  ,^  non:  rfrow  _  ) 

vbU  lj*.F   IN  wOP»f 

OR  BUSINESS 


 DO  NOT  IWRITC  IN  THE  A»Ove  S^ACE 


Pjjnf  FULL 
NAME  GIVEN 
YOU  AT  BIRTH 

Place  ^^"y^ 

Of 

f-. I '.  ill 

vurnlk  i  KULL  NAME  A_T  ME^_BIR_TH  (H»r  mo,d^  nomt) 


VOUR  PRESENT  AGE 


FATHER'S  FULL  NAME  (R»gofdl*»t  of  y^htth*r  liv.ny  c  d^ad} 


YOUR      CMor.rt,!     fDoy)  'y«t>f' 


YOUR  SEX 

MALE  FEMALE 

□  d 


YOUR  COLOR  OR  RACE 

WHITE         NEGRO  OTHER 


HAVE  yOiU  Ever  before  applied  don't  (if  "VCS"  Pfint  STATC     ..Mc*  r*"  •.dOAjLt        app/t*^  •nW  tOCfAL  jgCC/Rirr  HCWBtg 

^  OR  OR  tMAD  A  SOCIAL  SECURITY,  ^0     KNOW  YES 

RAILROa®.  OR  TAX  ACCOUNT  NUMBER?    [~]  pj 


:„j  YOUR 

MAILING 
A00RE5S 

i  TODArs  5ate 


(Number  (^d  S'retf.  Apr    No  ,  P  0    6ok.  or  Rural  Rovtrt 


(Stotm) 


(Zip  CorfwJ  \ 

J 


TELEPHONE  NUMBER 


Sign  YOUR  NAME  HERE  (Do  Nat  Pnnii 


aSURY  DEPARTMENT  Int.mol  R*-v»nu» 

SS-5   -  ♦'^ 


R«fwf'n  compl»i«VappM"cofionVo  r.«of«t»  SOCIAL  SECURITY  ADMINiSTRATlON  OFFtCE 

HAVE  YOU  COMPLETED  ALL  U  ITEMS? 


INSTRUCTIONS 

One  Number  l»  All  You.  Ever  Need  For  Socio!  Security  And  Toic  Purposes 
Specioil  Attentijon  Should  Be  Given  To  Items  Listed  Below 

I  m  this  form  comiplelely  and  correctly  If  ony  informotion  is  not  known  ond  is 
/Qiloble,  wrire  "umknown  "  Use  typewnler  or  pnnt  legibly  in  dork  ink 

Your  soc«ol  scciurity  card  will  be  typed  with  the  nome  you  show  in  item  1.  However, 
if  you  wont  to  use  the  nome  shown  in  item  2.  ottoch  o  signed  request  to  this  form. 


^  If  inot  born  in  the  USA,  em1er  the  nome  of  the  country  in  which  you  were  born. 

^ffl  If 'O  stepfothe.*,  odopting  Hathcr,  or  foster  fother  is  shown,  include  the  relotionship 
\.\  offer  name;  for  exomple,  "John  H.  Jones,  stepfother." 

Jpm  If  -you  have  ever  before  fillled  out  on  applicotion  like  this  for  o  sociol  security,  roil- 
iJjj  lootd,  or  loic  number,  check  "yes"  even  if  you  never  received  your  cord.  If  you 
clrock  "yes,"  giive  the  n>ome  of  the  Stote  Ond  the  opproximote  dote  on  which  you 
apiplied.  Also  enter  your  sociol  security  number  if  you  did  receive  the  cord  ond  '^e- 
member  the  number.  You  moy  find  your  number  on  on  old  tox  return,  poyroll  slip,  or 
woge  stotement. 

fnm  If  you  get  your  moil  in  the  country,  without  o  street  oddress,     show  your  R.O. 

V«J  Route,  ond  Box  number,  if  ot  the  post  office,  show  your  P.O.  Box  No.;  if  there  is  no 
Such  woy  of  showing  your  moil  oddress,  show  the  town  or  post  office  nome.  If  moil 
under  your  nome  is  not  normolly  received  ot  the  oddress  which  you  show,  use  On 
"in  core  of"  oddress. 

Sign  your  nome  os  usuoHy  written.  Do  not  print  unless  this  is  your  usuol  signoture. 
(If  unoble  to  write,  moke  o  mork  witnessed  by  two  persons  who  con  write.  The 
witnesses  prcferobly  should  be  persons  who  work  with  the  opplicont  ond  both  must 
sign  this  opplicotion.  A  porent,  guordion,  or  custodion  who  completes  this  form  on 
behotf  of  onother  person  should  sign  his  own  nome  followed  by  his  title  or  relotion- 
sbmp  to  the  opplicont;  for  exomple,  "John  Smith,  fother.") 

*  GfO  .  Or'-S5i-7«5 


FOR  D'STRiC^"  OFFICE  USE 


FO«  BUREAU  OF  DATA  PROCESSING  AnO  ACCOUNTS  USE 


J  0  ^OoO 


Teaching  suggestions : 


1.  Utilize  booklets  and  films  available  from  local  social 
security  office. 


2.     Invite  social  security  representative  to  come  and  explain 
about  social  security  during  or  after  (not  before)   study • 
(This  way  the  students  are  familiar  enough  with  social  securi 
to  answer  questions  as  well  as  ask  questions.) 


3.  Use  overhead  projector  to  aid  in  filling  out  social  securi 
card  information . 


4.  Impress  on  students  the  importance  of  employer's  so.bmitti 
payments  and  employee's  payments  to  social  security. 


5.  Discuss  individual  names  and  the  confusion  they  could  cause 
when  not  submitted  correctly   (full  names,  misspelling,  etc.) 


6.  Einphasize  the  applying  for  name  changes  when  the  "Miss" 
becomes  a  "Mrs . " 


r 


r 
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PAYING  INCOME  TAX 
A  worker  does  not  always  receive  his  full  salary  at  pay- 
day.    Many  employers  withhold  the  social  security  tax  and  income 
tax  from  his  paycheck.     Almost  everyone  who  works  must  pay  income 
tax.     The  amount  that  is  paid  depends  upon  the  number  of  depen- 
dents the  worker  has  and  the  amount  of  salary  that  he  makes.  It 
is  possible  that  the  worker  may  be  due  a  refund  if  more  than 
enough  income  tax  is  withheld  from    his  salary.     The  income  tax 
year  begins  the  first  day  of  January  and  ends  the  last  day  of 
December. 
Class  Activity  I 

(obtain  free  tax  books  from  the  local  income  tax  office  and 
explain  the  answers  to  the  following  questions) 

1.  What  are  exemptions? 

2.  What  is  a  dependent? 

3.  How  much  exemption  does  a  person  receive  for  himself?  For 
each  dependent? 

4.  If  a  person  made  $600.00  in  one  year  and  had  no  dependents,  . 
how  much  tax  would  he  pay? 

5.  What  is  the  deadline  for  filing  income  tax  forms? 

6.  What  is  meant  by  a  refund? 

Class  Activity  II 

BUT  YOU  SAID  $30.00 

Situation:     Drville  was  very  disappointed  when  he  received 
his  first  check  from  Acme  Construction  Company.     He  had  worked 
each  day  after  school  for  two  weeks.     He  expected  $30.00  for 
this  period  of  time.     However,  his  check  only  showed  $24.50. 
He  decided  to  ask  his  teacher,  Mrs  Smith,  about  the  check. 


Orville :     Mrs.   Sinith,  my  check  was  for  only  $24  .50  for  the  last 
two  weeks  work.     My  supervisor  told  me  that  I  would  receive  $30-00 
for  the  two  week's  work. 

Mrs,  Smith:     Did  you  talk  with  your  supervisor  about  the  check? 

Orville :     Yes,  Ma'm,  but  it  was  late  Friday  when  I  received  my  pay 
and  we  didn't  have  time  to  discuss  it  fully.     My  supervisor  said  that 
the  reason  I  didn't  get  the  full  $30.00  was  because  of  the  various 
deductions. 

Mrs.  Smith;     Do  you  have  the  stub  from  your  check? 

Orville :  Yes  Ma'm,  the  lady  at  the  bank  asked  that  I  tear  off  the 
stub  before  I  signed  my  name  on  the  back  of  the  check.  She  called 
this   "endorsing  the  check".     Here  is  my  stub,  Mrs.  Smith. 


No.  452  27  ACxME  CONSTRUCTION  COMPANY 
 Green  Tree,  Georgia 


Gross  Pay 
$30.00 

Fed,  W-H 

FICA 

State 

Deductions 

W-fl     Ins .  Retirement 

Other 

Net  Pay 
$24.50 

$4.06 

$1  .44 

Date 
11/15/63 

EMPI 

.OYEE ' S 

EARNirJ 

"G  REC 

ORD  - 

DETACH  THIS 
FOR  YOUR  RECO 

STUB 
RD 

Mrs.   Smith:     You  see,  Orville,  your  salary  was   $30.00.     This  is 
known  as  your  gross  salary.    .    .  the     full  amount  you  earned.  How- 
ever, you  received  only  $24.50  and  this  is  known  as  your  *'net" 
salary  ...  which  is  what  you  made  after  deductions.     The  difference 
between  your  "gross"  earnings  and  your  "net"  earnings   (or  take 
home)   is  $5.50.     That  part  of  your  salary  is  being  held  for  other 
purposes . 

Orville :     I  don't  understand  ^  if  I  earned  the  money,  why  didn't 
I  get  all  of ►  my  salary? 

Mrs.  Smith:     Most  employers  take  out  income  tax  at  the  time  the 
salary  is  earned.     The  amount  deducted  depends  on  the  salary  you 
earn  and  the  nvimber  of  dependents  you  have. 

Orville :     Oh,   I  remember,  this  was  explained  to  me  when  my  super- 
visor asked  me  to  sign  a  paper  telling  how  many  dependents  I  had. 
Of  course,  I  didn't  have  any  dependents.     Could  I  get  any  of  my 
income  back? 

Mrs.  Smith:     Yes,   it  may  be  possible  to  get  part  or  all  of  your 
tax  back  when  you  file  your  income  tax  form.     This  is  done  around 
the  first  of  the  year.     At  that  time  you  figure  out  how  much  you 
owe  in  taxes.     It  may  be  possible  that  you  do  not  owe  any  taxes 
and  you  would  get  all  the  money  back  that  was  'Withheld*  It  would 
depend  on  the  amount  of  salary  you  earned. 
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Orville ;     My  father  figures  his  income  tax  each  year.     i  think' 
I'll  ask  him  who  his  dependents  are  and  if  he  gets  back  a  refund. 

Mrs.   Smith:     That  would  be  a  good  idea  and  it  may  be  that  your 
parents  will  have  an  extra  tax  form  and  instructions  booklet  that 
you  could  bring  to  class  in  order  that  we  can  discuss  it  further. 
There  are  other  deductions  listed  on  your  check  stub,  Orville. 
One  of  these  is  FICA  or,   as  some  people  call  it,   social  security  tax. 

Orville :     Does  it  have  to  do  with  my  social  security  card? 

Mrs.  Smith;     Yes,  Orville  everyone  working  for  a  salary  must  ob- 
tain a  social  security  card  and  be  assigned  a  niomber.     This  num- 
ber is  yours  and  that  is  the  way  you  are  identified  on  many  of 
your  records . 

Orvil  le :     Why  don't  they  use  your  name  instead  of  a  numberV 

Mrs.  Smith:     One  reason  is  that  there  could  be  several  people^- 
with  the  same  name  and  "this  could  present  problems  to  the  people 
having  to  keep  up  with  all  the  records.     You  wouldn't  want  your 
earnings  credited  to  someone  else,  nor  their  earnings  to  you,  would 
you? 

Orville ;     No,  Ma'm.     I  remember  that  you  helped  me  get  my  social 
security  card  before  I  began  work. 

Mrs,  Smith:     Yes,   it  is  simple  to  obtain  a  social  security  card. 
You  must  fill  out  an  application  blank  which  may  be  obtained  from 
the  local  social  security  office. 

Orville:     Why  must  I  pay  social  security^  tax? 

Mrs.   Smith;     Social  security  may  be  thought  of  as  being  a  plan 
that  provides  an  income  for  you  after  you  retire,  or  if  you  should 
become  disabled.     It  may  also  help  provide  income  for  your  dependents 
if  you  should  die . 

Orville :     Then  the  money  that  was  taken  out  of  my  salary  may  go 
toward  my  retirement? 

Mrs.  Smith:     Yes,   and  in  addition  to  the  money  you  pay  in,  your 
employer  must  pay  in  also  and  that  amount  is  included  in  your  account. 
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HOW  DO   I  GET  THE  JOB? 


Introduction:      (Read  and  discuss  in  class) 

Someday  you  will  be  faced  with  getting  a  job   "on  your 
own".     Where  do  you  start?     What  do  you  do?     Listed  below  are 
some  ways  that  have  proven  helpful  to  others : 

1-     Using  the  classified  ads  in  the  local  newspaper.     Many  times 
an  employer  will  advertise  for  a  worker  in  a  local  paper.  The 
following  may  be  an  example  of  such  an  ad: 

HELP  WANTED  MALE:     Helper  in  downtown  service 
station  -  experience  helpful  but  not  re- 
quired.    Beginning  salary  $65/wk.  Call 
543-0558,   ask  for  manager. 

Many  times  a  worker  will  advertise  in  the  classified  ads 
as  to  the  type  of  job  he  is  looking  for.  Below  is  an  example 
of  this  type  of  ad: 

SITUATION  WANTED:     High  school  student  desires 
job  after  school  and  Saturdays.     Have  some  ex- 
perience as  a  service-'  station  attendant,  but 
will  consider  other  employment.     Call  Bob  Jones 
at  543-0558. 

Class  Activity  I 

Bring  classified  ads  taken  from  a  local  newspaper  to  class. 
Identify  the  different  jobs  available.     Could  you  qualify  for 
these  jobs? 

Almost  all  the  help  wanted  ads  contain  some  basic  information. 
Make  a  list  of  the  different  points  covered  in  the  ads. 

1. 
2. 
3. 
4. 
5. 
6. 


Class  Activity  .II 

Write  a  situation  wanted  advertisement  for  a  job  you  desire. 
Use  at  least  the  following  information:     type  of  job  desired  - 
age  -  brief  explanation  of  experience  -  hours  you  could  work  - 
address  and/or  phone  number.     Remember  the  cost  of  the  ad  depends 
on  the  number  of  words  and  the  amount  of  space  used.  Therefore, 
keep  the  ad  short  and  interesting. 

SITUATION  WANTED 
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2*     Checking  the  yellow  pages  of  the  telephone  directory.  By 
checking  through  the  yellow  pages  you  may  get  an  idea  of  the 
jobs  available  in  your  community.     You  should  especially  note 
the  type  of  businesses  -  the  location  of  the  businesses  and  the 
types  of  jobs  you  think  may  be  available  at  a  particular  busine3s', 

Class  Activity  III 

Obtain  a  copy  of  a  local  telephone  directory  and  identify 
the  types  of  jobs  that  may  be  available  on  a  given  yellow  page. 

a. 

b. 

c. 

d. 

e . 

f . 


3.  Friends  and  relatives  may  be  helpful  to  you  in  locating  a 
job .  It  may  be  to  your  advantage  to  ask  among  the  people  you 
know  and  see  if  they  know  of  any  job  openings. 

4.  Employment  offices  will  be  discussed  in  a  later  chapter. 
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THE  EMPLOYMENT  SEPVICE 


Introduction 

Each  state  has  a  state  employment  service  which  is  designed 
to  help  people  find  jobs.     Employers  who  need  employees  use  the 
employment  office  to  find  qualified  people  to  fill  certain  jobs. 
The  employment  office  uses  trained  counselors  to  interview  people 
who  need  employment.     Sometimes  tests  are  used  to  determine  what 
type  of  job  the  applicant   (person  desiring  employment) can  do  best. 

One  of  the  first  duties  of  an  applicant  desiring  a  job  from 

the  employment  service  is  to  fill  out  an  application  form.  This 

information  is  used  to  determine  the  kind  of  jobs  the  applicant 

is  best  qualified  for.     The  interview  at  the  employment  office 

should  be  conducted  in  much  the  same  manner  as  the  interview  would 

be  if  you  were  applying  for  a  job  at  any  business^ 

Class  Activity  I 

Henry  and  Bill  had  been  studying  in  school  about  the  employ-- 
ment  office  and  now  they  are  ready  for  their  interview.  They 
arrive  at  the  employment  office,   introduce  themselves  to  the  re- 
ceptionist and  state  the  purpose  of  their  visit* 

Receptionist :     Please  be  seated.     Mr.  Hall,   the  employment  coun- 
selor will  be  with  you  in  a  few  minutes.     While  you  are  waiting 
would  you  please  complete  this  application  form? 

Henry  and  Bill:     Thank  you . 

Henry ;      (speaking  to  Bill  and  looking  at  the  application) .  There 
are  many  questions  on  this  application  that  are  similar  to  the 
oen  we  filled  out  in  class. 

Bill :     Yes,   they  are  similar.     I  might  not  have  known  some  of 
the  answers  if  we  had  not  known  what  to  expect. 

Receptionist;      (introducing  Henry  and  Bill  to  Mr..  Hall)  .     Mr.  Hall, 
this  is  Henry  Jones  and  Bill  Smith.     They  would  like  to  talk  with 
you  concerning  employment. 

Mr.  Hall:     I'm  happy  to  meet  you.     Bill,  would  you  like  to  come 
into  my  office  first.     Henry,  you  will  be  next.      (Bill  and  Mr. 
Hall  enter  Mr.  Hall's  office.) 


ERIC 


iMr.   Hall:  Wc 


"ou  tell  me  something  about  yourself.  Bill? 


Bill :     My  name  is  Bill  Smith.     I  am  18  years  of  age  and  I  have 
recently  graduated  from  Central  High  and  I  really  need  a  job. 

Mr.   Hall;     What  rype  of  job  would  yOLi  like.  Bill? 

Bill;     During  school  I  worked  paz't-time  in  a  service  station. 
I  really  like  to  do  that  type  of  work . 

Mr>   Hall:     Oh,  yes^   I  see  on  your  application  that  you  worked  part-- 
time  at  the  City  Service  Station,     Could  you  tell  me  about  your 
duties? 

Bill:     While  I  was  working  at  the  City  Service  Station,   I  received 
some  experience  in  several  areas,  bur  my  main  experience  was  in 
cleaning  the  station  and  waiting  on  customers. 

Mr.  Hall:     Would  you  m.ind  if  I  checked  the  references  you  gave 
on  your  application?     I  would  especially  like  to  talk  with  your 
teacher  and  counselor,   and  your  former  employer. 

Bill :     Yes,   that  would  be  fine  and  if  you  need  other  information 
from  me,  please  let  me  knew- 

Mr.  Hall;       We  will  try  to  help  you  find  a  job.   Bill,     I  will  call 
you  within  a  few  days. 


Scene:     Have  the  same  students  play  Mr.  Hall  and  Henry. 
During  Henry's  interview,   permit  Henry  and  Bill  to  make  up  ques- 
tions and  answers.     The  class  will  act  as  judges  and  offer 
suggestions   for  improvement. 

Class  Activity  II 

Below  is  a  sample  appli cation  from  the  State  Employment 
Service  Office.     Fill  in  the  blanks  with  information  regarding 
your  own  history  and  experience. 

(sample  on  the  following  page) 
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APPLICANT    PLEASE  COMPLETE  ALL  ITEMS  IN  THE  NUM8EPSD  SECTIONS  ON  THIb  DE. 


HIGH  'o  IHOC'L 

.  ■  ;  L,  L  f  •  >  t'   ■^'•~>   L.  N  t  y  r.  H  0  I^Tv 


VO  CAT  I  ON  A I   o«  TRArjt: 


 1         DA  T  i:  i   A  T J  E  •'  j'd  E 

I        PRv-  M       p  in 


i 

~i  


CIRCLE  HIGHES'   YEAR  Of-  EDIJCA^IO'J  eOMPi_ETf-:o  AND  GIVE  DEGREE 

1  2 


C  H  . 

0 1 

HIGH  SCHC'OL 

T 
1 

1  2 

3 

4 

5      6       7  8 

2  3 

4 

i 

r.Cl.  LEGE 
3       4        5  6 


DEGREE!; 


3,  P"1NT  NAME:  LAST 


"sT 


!  N.  PCV.  I  ! 


NON  POOR 


□  DP CP  OUT 


 r-^  


4.   ADDRESS;  NUMQtiR 


STREET  CP  R.F.L/. 


5,  TELEPHONE 


6.  CIT^ 


7. 

IJATE  OF  BIRTH 

8. 

HEIGHT 

9 

WEIGHT 

MO.         DA\         Y  f  A» 

■  ■  r>     N  t 

.1  1.     NUM  BfcF  IN 
FAMILY  -  


NUMBER  or 
DEPENDENTS . 


12.  DRAFT 
STATU'v 


13,      IF  VFT..  L'ST  DATES  OF  LAGT  ACTIVE  SEPV 


10.        MA      TAL.      TA  TuS 

SINGLE    Q        MAri!?iEO  Q 

uTHER  G  

ANNUAL   FAMILY  >J.  h.  C\'^    J.  t  Si 

□  YES      [3  NO 
SERIAL  NO. 


INCOME  . 


EN  TERFD 


RELEASED 


BRANCH  DF  Ml  L  l'^  AP  Y 


^^ER\/iC£  CONNECTED  Ql  SABiLlT  v   _VlS^_C]_  nCJ^_ 

'  ^  ^rJ.  UNION 

M  r     B  d.  P 


14.      IF  N  TED  ED  FOR  /;0'^K,  DO  YOU  HAVE'  DRIVER'S  LICENSE  C 

WORK  TOOLS    □  CAR  OR  TRUCK         □  PROFESSIONAL  ON 

UNJFOHMS  □  TRANSPORTATION    □  TRADE  LICENSES  Q 


Yf  S   D    NO  □ 


16.  ARE  YOU  WILLING  TO,            TRAVEL    □           RELOCATE  □ 
COMMUTE   □  NUMBER  OF  MILES  ONE  WAV  

17.  ANY  H  t  A  L  T        R  oTl?M  ' 

YES  a      NO  n 


L0CALI"^Y  PryfFF.frRL.D 


>F  YES,  LIST  NATURE  OF  PROBuEM. 


18. 

TYPE 

OF  WORK  YOU  ARE  LOOKiMG  FOR 

19.    M.NIMUM  WAGE  ^iCCEf^TABLE 

20. 

HOURS 

AVAtLABLE  FOR  WORK 

WOULD  YOU  ACCF'P'   WORK  ON  SHIFT 
1ST    □                  2ND  O            3f<L3  □ 

21. 

WHAT 

TYPE  OF  OCCUPATIONAL  TRAINING  ARE 

YOU 

INTERESTED  IN*^       PLEASE  LIST. 

22.    IF  YOU  ape:  CONSIDERING  CHANGING  YOUP  OCCUPATION,  PLEASE  LIST  YOUR  REASON. 


A  PP  L  I  C  AtJ  T  '  b  '^lONATiiRf. 


TITLES 


:ODES 


SK  A 


SO  URGE  or  INTAKE 


SELt        F-S         WELFARE      PROGRAMS     OT  HE  R 


TEST  RESULTS  OR  DATE 


SAT  3  (  s  5 


GATB 
PPOF: 


OT  HE9 : 


re:ferred  to  counselor 


DA  TE: 
I  N  I  r : 


INITIAL  application  INTERVIEWER 


SHOW  ESARS  control  NO.,  FORM  NO. 
DATE  COMPLETED  AND  INITIALS 


GEORGIA  DEPARTMENT  OF  LABOR  -  EMPLOYMENT  SECURITY  AGENCY  -  TES 


APPLICATION  CARD 


vrnat  are  two  duties  of  an  employrnent  service? 

A. 

B, 

Where  is  the  nearest  eirplGy:n^.er:t  office  located  in  vour 
corrmunity? 

What  are  tv70  duties  of  a  receptionist? 

A. 

B. 

What  is  the  purpose  of  filling  out  an  application  for  em- 
ployJt^.ent?     Give  \two. 

A. 

B. 

What  is  meant  by  a  "reference"? 

Why  would  an  employment  counselor  or  employer  want  to  check 
your  references?     Give  two  reasons. 

A. 

B. 

If  you  have  worked  before,  tell  briefly  how  you  obtained  you 
job. 
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When  you  go  to  that  important  job  inter^w^iew^  you  are  going 
w:Lth  the  aim  of  selling  yourself  to  the  prospective  eirployer. 
There  are  inany   **do's"  and  "don'ts"  that  you  need  to  remember. 
Some  of  these  are  listed  below.     Perhaps  you  can  add  m.ore.  Let's 
study  each  carefully. 


1.  It  is  very  important  to  be  on  time  for  the  interview.  If 
you  aren  ^  t  on  time  for  the  interview^,   the  employer  might  wonder 
if  you  would  be  on  time  for  work.     Time  is  money  to  any  employer. 

2.  Always  make  an  appointment  for  your  interview. 

3.  In  preparation  for  your  interview,  remember  not  to  leave  your 
good  grooming,  manners,  or  confidence  at  home.     Dresc  approp- 
riately.    Don't  chew  gum. 

4.  Never  carry  your  friends  with  you  to  a  job  interview.  The 
employer  wants  to  see  you,   not  your  friend. 

5.  Prepare  yourself  for  any  questions  the  employer  might  ask. 
Be  sure  to  carry  your  social  security  card  and  other  important 
papers  you  might  need. 

6.  As  you  come  into  the  reception  room,  be  sure  to  introduce 
yourself  to  the  secretary  and  state  the  purpose  of  your  visit. 

7.  When  the  receptionist  calls  you  in  for  your  interview,  re- 
member your  good  manners,   shake  hands  with  your .prospective 
employer. 

8*     Answer  all  questions  honestly. 

9.     Talk  directly  to  the  interviewer  and  not  to  your  shoes. 

10.  Whether  or  not  you  get  the  job  at  this  time,  be  courteous 
and  thank  him  for  letting  you  come.     He  may  need  you  at  a 
later  time. 

11.  The  interviewer  may  ask  you  to  fill  out  an  application  form. 
If  so,  be  sure  you  have  your  pen  with  you  and  all  the  necessary 
information.     Be  prepared. 
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Suggestions  for  suppler.entary  information: 

30'.  -ler:     How  to  Get  a  Job:     A  Randy  Giaide  for  Job  Seekers 

Source:     The  President's  Cornnittee  on  Eiriployinent  of 
The  Handicapped 
^"ashincton,  D,  C, 

r.air-:;hlet  :     Check  List  for  Job  Hunters 


Source:     Georqia  repaz-trr.en t  of  Labor 
State  Office  Building 
Atlanta,   Georgia  30334 

Fil:^n:     rinding  the  Riq-ht  Job 

Source:     Division  of  Instructional  Material  and  Library 
Services 

State  Department  of  Education 
State  Office  Building 
Atlanta,   Georgia       30  33  4 

Film:     The  Big  Question 

Source:     Association  Filiiis,  Inc. 

2221  Faulkner  Poad,  Northeast 
Atlanta,   Georgia  30324 
This  film  discusses  choosing  a  career. 

Pamphlet:     How  to  .    >    .Prepare  Yourself  for  Job  Interviews 

Source:     The  P'lorida  State  Employment  Service 
Tallahassee ,  Florida 

Pamphlet:     The  Road  to  the  Right  Job 

Source:     Georgia  State  Employment  Service 

Pamphlet:     Getting  the  Right  Job 

Source :  Glidden-Durkee 

Division  of  S.C.N.  Corporation 
9  00  Union  Commerce  Building 
Cleveland,  Ohio  44115 

Film:     Good  Looks 

Source:     Modern  Talking  Picture  Service 


ERIC 
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THE  FIPST  JOBS 

IntroGUCliion 

Usually  the  first  actual  job  the  student  obtains  depends 
upon  several  factors,     Eelov;  is  listed  several  factors  which  should 
be  considered  when  seeking  erTiployrr.ent  •     Discuss  each  in  class 
and  teil  why   they  rr.ay  be  iir.portant  in  deciding  upon  a  job. 


1*  Student's   "likes"   and  "dislikes" 

2.  Types  and  number  of  jobs  available 

3.  Transportation  available  to  and  from  the  job 

4.  Age  of  student 

5.  Student's  achievements  in  school 

6.  Reputation  of  firm  or  business  which  desires  employees 
7-  Danger  involved  in  the  work 

8.  Wages  offered 

9 •  Kx  nd  of  training  expected 

10.  Other  benefits  of  job:     sick  leave  .    .  re  tireir.ont  benefits 
insurance 

11.  Tools  and  equipment  required 


Class  Activity  I 

Almost  all  the  above  would  be  iniportant  factors  when  you 
start  thinking  about  a  job.     Place  them  in  order  that  you  consider 
most  important.     Tell  why  you  decided  upon  your  answer  if  asked 
by  the  teacher. 

1. 


2. 
3. 
4. 
5. 
6, 
7. 
8. 
9. 


10. 

11, 
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eaching  suggestions: 


Have  students  develop  their  own  ideas  of  "the  bad  interview" 
into  a  role-playing  situation. 

Peverse  role^playing  situation  into   "the  good  intervievr". 

Back  a  bulletin  board  with  v:ant  ads.     Circle  potenrial  job 
situations  for  the  E.M.P.     Let  students  attach  their  pictures 
(connected  by   "yarn  lines")    tc  job  interests. 

Write  letters  to  companies  of  possible  occupational  areas 
for  free  inf orr:ation  . 

Develop  unit  study  on  how  to  vvrite  letters  . 

Ask  the  local  State  Eraployment  Service  counselor  to  visit 
the  class. 

Now  is  a  good  time  to  bring  in  your  good  grooming  unit. 

Have  the  secretary  Wxho  handles  vvoi-k  pennits  visit  the  class. 
Prepare  transparencies  to  use  during  discussion. 

Have  each  student  pretend  to  be  an  employer  and  list  the 
traits  he  would  look  for   (good  and/or  bad)   in  choosing  an 
employee.     Then,   compile  the  list  with  the  students  at  the 
blackboard- 

A  unit  of  study  on  manners  might  fit  into  your  work  right 
now.     Let  students  make  a  chart  of  the  "Do's  and  Don'ts" 
of  manners. 


34 


WHY   DIDN'T   I   GET  THE  JOB? 

Class  Activity  I 

Scer.e:     The  bell  was  ringing  as  Jim  and  Joe  left  school 
tc  go  to  their  places  of  eirpl  cym.ent  at  Harry  *s  New  Car  Agency. 
They  had  bc-en  v;orking  at  Harry's  for  the  past  three  months. 

Jin:     I  think  I'll  take  a  short  cut  so  I  can  get  to  v;ork  a 
little  early  today, 

Joe :     Why  bother?     I  bet       ,   Parks  will  be  late  tc  give  us  our 
orders.     Come  with  me.     We'll  stop  by  the  bakery  and  buy  some 
donuts  and  a  soft  drink. 

Jim:     I  don't  think  that  would  be  right.     Besides,  Mr.  Parks 
said  that  he  had  something  im.portant  to  rell  us  today  and  I  want 
to  change  into  some  other  clothe?;  so  these  clothes  won't  get 
grease  and  dirt  all  over  them. 

Joe:  Aw  ^  shucks^  Jim.  You  vorr^^^  too  miuch  and  all  that  my  mom 
has  to  do  is  throw  the  clothes  into  the  washing  machine.  This 
is  not  a  real  job,  it's  only  part  of  our  school  training  .  .  . 
I'm  going  to  wear  what  I  have  on. 

*        ★        :fr  * 

Questions : 

1.     Who  had     the  better  attitude  toward  work?     Jim  or  Joe? 
Explain • 


2.     Why  is  being  on  time  a  good  v;orker  trait?  Explain. 


3.  Why  is  it  important  to  dress  appropriately  for  a  job?  How 
would  you  dress  for  the  following  jobs: 

A.  Waitress 

B.  Printer 

C.  Clerk 

D.  Plumber 

E.  Car  hop 

F.  Nurses'  aide 
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Class  Activity  II 


Scene:     At  the  car  agency 

Mr.   Parks :     Hello ,  Joe .     Say ,  you  are  a  little  early  today . 

Joe:     Yes  sir,   there  v/ere  some  things  I  wanted  to  do  before 
it  was   biirie  to  begin  work.     Would  you  like  to  give  me  my 
as s ignment  now? 

Mr>  Parks:     No.     I  want  to  talk  with  you  and  Jim  together. 
There  is  somiethinq  important,  that  I  want  to  tell  you . 

Jim:     Hello,  Joe,     I  told  you  there  was  nothing  to  worry  about. 
I'm  15  minutes  late  and  no  trouble  at  all,     I've  been  late  al- 
most every  day  for  two  weeks. 

Joe ;     Mr.  Parks  is  waiting  for  you  to  come  in,   he  has  something 
important  to  talk  with  us  cibout- 

Mr.   Parks:     Hello,   boys.     I've  been  observing  your  work  habits 
and  I  want  to  review  what  we  said,  at  the  time  I  hired  you,  about 
some  of  the  v;ork  habits  that  are  important  to  any  job  such  as 
being  on  time,  dressing  appropriately  for  the  job,   taking  an  in- 
terest in  your  work,  and  doing  every  job  to  the  best  of  your  ab- 
ility.    Today,   I  must  B^ake  a  decision  since  we  are  adding  an  ex- 
tra worker  for  the  parts  department.     This  is  a  good  job  and  it 
will  enable  the  worker  to  learn  about  car  parts  and  how  to  fill 
orders  as  well  as  learn  about  cars »     In  this  job  you  will  be 
working  directly  with  the  public  and  it  may  be  a  permanent  posi- 
tion if  the  person  selected  does  a  good  job. 

Jim:     That  does  sound  like  a  good  job  -  I  could  do  that  work  in 
only  a  short  time  each  day. 

Jo£:     It  sure  sounds  great,  Mr-  Parks.     I  knov/  it  vrauld  be  a  good 
job  and  would  sure  help  ^  person  to  learn  a  lot  about  cars,  I 
have  enjoyed  my  work  here  and  I  believe  I  would  like  to  work  in 
this  field  after  I  graduate  from  high  school. 

Questions : 

1.  If  you  were  the  employer,  would  you  hire  Jim  and  Joe? 

2.  Compare  the  v/orker  traits  of  Jim  and  Joe. 


3.     What  is  meant  by  dealing  directly  with  the  public?     Why  are 
good  manners  and  proper  dress  even  more  important  when  deal- 
ing directly  with  the  public? 


4.  What  may  be  other  jobs  a-vailable  at  a  car  agency? 

5.  What  may  be  some  duties  of  a  parts  department  employee? 
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WHAT  WILL  I   DO  WITH  MY  INCOME? 

There  are  many  answers  to  the  question  of  "what  will  I  do 
with  my  income?",  but  the  right  answer  for  your  situation  may  re- 
quire some  planning  and  thinking.     The  answer  may  depend  on  s-.ch 
things  as:     How  much  salary  will  you  make?     What  kind  of  expenses 
will  you  have  such  as  room,  and  board,  transportation,  personal 
articles,   and  clothing?     Another  question  may  be  how  much  of  my 
salary  will  I  spend  for  recreation?-    gifts?     church  offerings?  etc. 

It  will  be  your  choice  to  make;  however,  it  would  be  well 
to  consider  each  expense  carefully,   especially  during  the  first 
few  years  you  are  working.     You  ir.ay  ask  yourself  such  questions  as: 
"Is  this  expense  really  necessary?"     "Would  a  cheaper  item  be  better 
for  this  situation?"     Can  I  buy  this  item  without  sacrificing  some- 
thing I  need  or  want  even  more?"     "Would  it  be  better  if  I  waited 
to  purchase  this  article?" 

You  should  consider  making  a  budget  and  set  aside  a  certain 
portion  of  your  income  for  things  that  you  need  and  want.  Many 
people  find  it  difficult  to  stay  on  a  fixed  budget;  however,  the 
people  who  have  a  budc-c^i  and  stay  with  the  budget  may  not  have 
financial  troubles  as  often. 

Class  Activity  I 

Suppose  you  had  to  decide  between  a  $3.00  shirt  and  a  $6.00 
shirt.     Name  four   (4)   things  that  may  influence  your  decision. 

A.  ^• 

B.  "    ■  , 

Class  Activity  II 

Name  five   (5)   items  of  expense  that  you  may  not  have  during 
school  years  that  you  may  have  three  years  after  graduation. 

A. 

B.  °- 
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Class  Activity  III 


NaHie  two   (2)    advantages  of  having  a  budget.     Name  two  disadvantages. 

A.  C.  . 

B.  D. 
Class  Activity  IV 

Situation:  Helen  was  about  to  receive  her  first  check  after  work- 
ing at  Bell's         and  10<^  store  for  one  month.     She  was  trying  to 
decide  whether  or  not  to  spend  her  first  check  on  a  watch  she 
had  seen  in  a  local  department  store.     She  is  discussing  this  with 
her  friend.  Sue. 

Helen:     Oh,  Sue.     it  is  a  beautiful  watch  and  I  have  always  want- 
ed a  watch  like  that.     I  really  don't  know  if  I  should  spend  my 
money  for  this  watch  or  if  I  should  put  most  of  my  money  in  a  sav- 
ings account. 

Sue:     Why  would  you  want  to  put  it  in  a  savings  account? 

Helen :     I  will  be  graduating  from  high  school  in  a  few  more  months 
and  I  realize  that  I  must  buy  my  senior  ring,   invitations,   and  I 
will  need  new  clothes  during  the  year.     That  takes  money.     If  I 
don't     save  now,   I  won't  be  able  to  get  these  things. 

Sue:     That's  right,   and  also,   there  is   a  possibility  that  you  may 
want  to  continue  your  training  after  graduation  and  that  may  be 
rather  expensive.     But,  remember,  there  is  a  possibility  that  the 
right  boy  may  come  along  and  you  may  want  to  get  married. 

Helen :     There  is  no  chance  of  that.     I  don't  even  know  any  boys 
that  I  would  want  to  marry. 

Sue :     Neither  did  our  friends  Judy  and  Paula  when  they  were  in  our 
grade  but  they  are  married  now. 

Helen :     That's  right.     I  guess  that  must  be  considered  a  possibility. 
There  are  so  many  things  I  need.     I  think  1*^11  wait  \intil  I  have 
saved  more  money,   then  I'll  decide  which  needs  are  more  pressing 
and  make  my  decision  then. 

Sue :     I  think  you  are  right,  Helen.     You've  made  what  our  teachers 
and  parents  call  a  "wise  decision".' 


39 


4554 


Class  Activity  V 

1.     Make  a  list  of  five   (5)   items  that  you  would  like  most  to 
spend  money  for. 

A.  C. 

B.  D. 
E. 

2.  Rate  the  items  in  the  order  which  you  consider  most  important 
and  list  the  reason  why  you  consider  each  important. 

A. 
B. 
C. 
D. 
E. 

3.     What  expenses  are  usually  associated  with  graduation?  Make 
a  list  of  these  expenses  and  indicate  who  will  pay  for  them 
when  you  graduate. 

A. 
B. 
C. 
D. 
E. 
F. 
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Teaching  Suggestion : 

Booklet  :r     Making  the  Most  of  Your  Money 


Source :     Educational  Division 

Institute  of  Life  Insurance 

277  Park  Avenue 

New  York,  New  York  10017 

Booklet:     The  Story  of  American  Banking 

Source:     The  American  Bankers  Association 
9  0  Park  Avenue 
New  York,  New  York  10016 

Booklet:     Using  Your  Money  Wisely 

Source:     The  American  Bankers  Association 
9  0  Park  Avenue 
New  York,  New  York  10016 

Booklet:     Using  Bank  Services 

Source:     The  American  Bankers  Association 
9  0  Park  Avenue 
New  York,  New  York  10016 

Booklet:     Helpful  Hints  on  Managing  Your  Money 

Source:     The  Savings  and  Loan  Foundations,  Inc 
1111  "E"  Street,  N.W. 
Washington,  D.   C.  20004 

Film:  Banking  in  Action 

Source:     Association  Films,  Incorporated 
2221  Faulkner  Road,  N.E. 
Atlanta ,   Georgia  30  324 

This  film  portrays  the  role  of  banking  in  history. 

Film:  Paying  By  Check 


Source:     Federal  Reserve  Bank  of  Richmond 
J  Bank  and  Public  Relations  Department 

100  North  Ninth  Street 
Richmond,  Virginia      2  3213 

Booklet:     Tips  on  Making  Change 

Source:     The  National  Cash  Register  Company 
Merchants  Service  Department 
Dayton,  Ohio  45409 
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SAVING  PART  OF  MY  INCOME 
Introduction     (Read  and  discuss  in  class) 

Many  students  make  the  decision  to  start  a  savings  account 
during  their  school  years.     By  opening  a  savings  account  early, 
the  money  saved  may  be  used  for  the  many  expenses  at  graduation, 
time,  or  expenses  after  a  student  finishes  school  and  begins 
life  on  his  own.     Some  of  the  reasons  given  for  opening  a  savings 
account  include  saving  for   (1)    class  ring,    (2)    other  graduation 
expenses,    (3)   buying  a  car,    (4)    additional  training  after  grad- 
uation,   (5)     expenses  to  begin  married  life. 

A  savings  account  differs  from  a  checking  account  in  that 
you  cannot  write  checks  on  the  money  you  have  in  savings.  Row- 
ever,   it  remains  your  money  and  you  can  withdraw  it,   if  you  de- 
sire.    Your  money  draws  interest  when  it  is  left  in  a  savings 

r  account.     Interest  is  the  amount  of  money  the  bank  pays  you  for 

the  use  of  your  money  while  it  is  deposited  in  a  savings  account. 

]  The  amount  of  interest  you  receive  will  depend  on  the  amount  of 

money  you  have  in  savings.     This  amount  is  referred  to  as  the 

'  "principal"  and  the  fixed  amountL  of  interest  :^aid  by  the  bank, 

['  or  savings  institution,  is  known  as  the  "rate".     Another  factor 

which  will  determine  the  amount  of  money  you  receive  will  be  how 

I  long  your  money  remains  in  a  savings  account.     How  long  your 

money  remains  in  a  savings  account  is  referred  to  as  "timeV 
Many  banks  and  lending  institutions  pay  interest  yearly   (annually) , 
or  every  six  months    (semi-annually) ,  or  every  three  months  (quar- 
terly) . 

I  :  In  trying  to  decide  how  much  of  your  salary  to  save,  you 

should  consider  such  factors  as:      (1)     Kow  much  salary  do  I  make? 
>  (2)     What  is  the  amount  of  expenses  that  I  must  meet  from  each 

salary  check?     (3)   What  are    my  reasons  for  wanting  to  save  money? 
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Class  Activity 

1.  Give  two   (2)    reasons  why  you  think  it  may  be  easier  for  some 
people  to  save  money  when  they  have  a  savings  account  than  when 
they  place  their  money  in  a  checking  account. 

A. 

B.  ^ 

2.  Give  two   (2)   ways  a  checking  account  differs  from  a  savings 
account?  ■      -  '    .  •  ^ 

A. 

B. 

3.  Give  four  (4)  reasons  why  you  think  starting  a  savings  account 
may  be  beneficial  to  you. 

A. 

B. 

C. 

D. 

the  left  to  the  sentence  on  the 


the  amount  of  money  you  have  in 
savings 

how  long  your  money  remains  in 
savings 

the  percentage  of  the  principal 
which  the  bank  pays   for  use  of  the 
money 

you  can  write  checks  on  this  type  of 
account 

the  type  of  account  on  which  you 
receive  interest 

the  amount  of  money  the  bank  pays 
for  using  your  money 

5.  If  you  deposited  $200.00  in  savings,  what  amount  of  interest 
would  you  receive  at  the  end  of  one  year  at  a  rate  of  4%? 

6.  Name  some  other  methods  of  saving  money  that  you  are  aware  of. 
Give  advantages   and  disadvantages  of  each. 


4.     Draw  a  line  from  the  word  on 
right  that  best  defines  the  word. 


1. 

interest 

a . 

2. 

rate 

b. 

3. 

time 

c . 

4. 

principal 

d. 

5. 

savings  account 

e . 

6. 

checking  account 
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CONSIDERING  A  CHECKING  ACCOUNT 
Introduction   (Read  and  discuss  in  class) 

Many  people  today  find  it  more  convenient  to  pay  by  check 
rather  than  by  using  cash.     Payinn  bills  by  check  offers  ad- 
vantages in  that:      (1)   you  will  have  a  written  record  of  your  pay^ 
ments  or  purchases,    (2)   you  are  not  as  likely  to  lose  your  money 
if  it  is  in  a  checking  account,    (3)   many  people  find  it  more  con^ 
venient  to  use  checks  rather  than  cash.     Usually  a  small  service 
charge  is  charged  by  the  bank  for  a  checking  account.- 

To  open  a  checking  account,   it  is  usually  necessary  to  go  to 
the  bank  where  you  desire  to  open  an  account,   and  fill  out  necessary 
papers  including      .v? ng  the  bank  r  written  example  of  the  way  you 
sign  your  name    (signature).     You  i  lould  write  your  name  the  same 
way  on  each  check  you  write.     The  sample  signature  helps  prevent 
someone  form  forging  your  name  to  a  check. 

An  important  thing  to  remember  regarding  a  checking  account 
is  not  to  overdraw  the  amount  of  money  you  have  in  your  checking 
account.     A  good  way  to  prevent  overdrawing  your  money  is  to  keep 
a  record  of  each  check  you  write  and  keep  a  record  of  the  amount 
of  money  you  have  remaining.     Almost  all  blank  checks  have  a  stub 
attached  to  the  check  which  can  be  used  for  this  purpose. 
Class  Activity  I 

Obtain  a  sample  check,  practice  filling  in  the  check,  making 
it  payable  to  S.   R.  Jones  in  the  amount  of  $10.50   for  magazine 
subscriptions • 
SAMPLE  CHECK 


THE  FRIENDLY  NEIGHBOP-HOOD  BANK 

Green  Tree,  Georgia  


Pay  to  the  order  of_ 


Signature 
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ST^jyiPLE  CHECK  STUB   

Check         Checks  issued  to  or      Amount  of     Amount  of  Balance 
Date    Number      Deposit  received  from        deposit  Check  


Class  Activity  II 

Give  tv70   (2)   reasons  for  the  bank  requiring  a  sample  of  your 
signature  when  you  go  to  open  a  checkirxg  account. 

A. 

B. 

Class  Activity  III 

What  wamld  Bill's  checking  account  be  at  the  end  of  the  month 
if  he  wrote  the  following  checks  and  had  a  balance  at  the  beginning 
of  the  month  of  $100.00.? 


Date  Amount  To  For 

12/3  $10.00  Joe's  Cleaners  Cleaning  of  Clothes 

12/9  5.00  Harry's  Service 

Station  Gasoline 

12/10  20.00  Bill's  Used  Cars  Auto  Payment 

12/15  2-00  Charlie  Jones  Services  rendered 


Questions:  . 

1.  Why  may  it  be  of  benefit  for  the  person  writing  the  check  to 

fill  in  the  bottom  part  of  the  check  where  the  word  "For  

is  written? 

2.  What  does  the  word  "f inancial"mean? 

3.  What  does  the  word  "forgery*'  mean? 

4.  Give  three  (3)  advantages  of  paying  bills  by  check  rather  than 
by  using  cash. 

A. 

B. 

C. 


Class  Activity  IV 


Scene:     John  enters  the  bank  to  open  his  first  checking  account. 

John:     Good  morning.     My  name  is  John  Johnson  and  I  would  like  to 
open  a  checking  account. 

Bank  Teller;     I'm  happy  to  meet  you,  John.     My  name  is  Mr.  Anderr- 
son.     We  would  need  to  fill,  in  some  forms  in  order  to  begin  the 
account  * 

John :     Would  you  mind  answering  some  questions  about  the  checking 
account  while  we  are  completing  the  form? 

Bank  Teller;     I  would  be  glad  to  answer  your  questions,  John. 
John :     Is  my  money  safe  in  the  bank? 

Bank  Teller:     Yes,   John,   the  bank  takes  every  precaution  to  insure 
that  your  money  is  safe  and,   in  addition,  most  of  the  banks  are 
insured  so  that  if  something  happened  to  the  bank  you  would  not 
lose  any  money  that  you  have  in  the  bank. 

John:     What  is   the  difference  between  a  checking  account  and  a 
savings  account? 

Bank  Teller:     A  savings  account  is  money  deposited  into  an  account 
especially  for  the  purpose  of  saving  money.     You  do  not  write  checks 
on  this  money.     The  bank  pays  you  interest  on  money  in  your  account, 
according  to  the  amount  you  have  in  savings  and  the  length  of  time 
the  money  remains   in  the  savings  account. 

John:     Can't  you  do  this  with  a  checking  account? 

Bank  Teller:     You  could  save  your  money  by  using  a  checking  account, 
however,   the  bank  does  not  pay  you  interest  on  your  money  and,. in 
most  banks,  you  must  pay  a  small  service  charge  for  using  a  check- 
ing account.     The  service  charge  is  to  cover  the  cost  of  handling 
your  checks  and  keeping  your  balance  straight..     Remember ^   you  do 
not  write  checks  on  a  savings  account;   also,   many  people  are  more 
tempted  to  write  checks  on  their  money  if  it  is  in  a  checking  account. 

John:     How  much  interest  do  you  pay  for  using  my  money? 

Bank  Teller;     Well,    suppose  that  the  bank  paid  4%  interest  per  year 
and  you  had  $100.00  in  savings.     You  v/ould  receive  $4.00  for  the 
first  year,  then  your  $104.00  would  earn  $4.16     for  the  second 
year,  etc. 

John :     If  I  started  a  checking  account  could  I  write  as  many  checks 
as  I  wanted  to? 

Bank  Teller:  Yes,  you  may  write  as  many  checks  as  you  want,  of 
course,  but  you  must  have  enough  money  in  your  account  to  cover 
each  check. 
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John  :  On  this  form  it  asks  whether  or  not  I  want  a  joint  check- 
in<^  account.     What  is  meant  by  this? 


Bank  Teller:     This  means  that  you  may  want  someone  else  to  be 
able  to  deposit  money  or  write  checks  on  your  account,   such  as 
your  father  or  another  member  of  your  family.     Many  times  a  hus- 
band and  wife  want  this  type  of  account, 

John:     Oh,   I  see,  Mr.  Anderson.     I  believe  I  will  go  ahead  and 
complete  my  form  now.     I  want  to  begin  my  checking  account  with 
$50.00.     I  will  need  to  use  some  of  this  money  soon ,  but  I  wi 1 1 
soon  be  able  to  begin  a  savings  account .     You  see,   this  is  my 
first  paycheck  on  my  job  and  i  will  need  to  buy  some  materials  and 
clothes,  but,  by  my  next  check  I'll  be  able  to  save  some  of  my 
money. 

Bank  Teller;     That's   fine,  John.     Next  month  we  will  open  you  a 
savings  account.     I  can  tell  that  you  are  thinking  ahead. 
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BUYING  A  CAR 


Often  when  a  boy  reaches  the  age  when  he  is  permitted  to  drive 
a  car,  he  begins  thinking  of  the  day  when  he  can  own  a  car  of  his 
own.     Purchasing  a  car  can  be  a  large  problem  for  a  teenager  as 
this  may  represent  the  largest  single  investment  that  he  may  make. 
Among  the  decisions  that  he    must  make  is,   "Am  I  ready  for  a  car?" 
Perhaps  the  answer  to  this  question  must  come  from  the  student; 
however,  he  would  do  well  to  think  of  every  factor  involved  and 
not  arrive  at  a  decision  too  hastily.     Some  of  the  questions  he 
may  ask  himself  are: 

1.  Do  I  really  need  a  car? 

Perhaps  the  first  answer  to  this  question  would  be  "Yes*',  but 
one  needs  to  think  of  things  such  as  (a)  Do  I  have  other  means  of 
transportation?     (b)     Why  do  I  really  want  a  car? 

2.  How  does  my  family  feel  about  me  owning  a  car? 

The  attitudes  of  paren\.;s  are  very  important  factors  in  your 
decision  of  whether  or  not  you  should  purchase  a  car.     Living  at 
home,  you  should  have  your  parent's  permission  to  purchase  a  car 
or  you  may  find  that  you  have  problems  you  did  not  know  you  could 
have . 

3.  Can  I  get  someone  to  finance  the  car?    Who  will  pay  for  the  car? 
If  you  buy  a  car  on  a  time--payment^plan ,  will  you  have  sufficient 

funds  to  keep  up  the  payments?    What  would  happen  to  the  car  if 
you  lost  your  job? 

4.  Who  will  provide  the  upkeep  of  the  car? 

Many  teenagers  are  surprised  at  the  cost  of  keeping  a  car.  Not 
only  is  fuel  a  major  socpense,  but  what  about  tires?  insurance? 
ruaintenance  and  repairs?     These  expenses  could  be  very  high  and 
should  be  taken  into  consideration  when  you  are  deciding  whether 
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or  not  to  purchase  a  car. 

5.     Are  your  driving  habits  of  a  quality  to  justify  purchasing 
a  car? 

Perhaps  the  answer  to  this  question  may  be  the  deciding  factor 
in  purchasing  a  car.     Even  if  you  can  arrange  financing  and 
have  your  parent's  consent  to  purchase  a  car,  you  must  be  con- 
vinced that  you  are  a  safe  driver  and  use  mature  judgment  when 
you  are  driving. 
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Booklet:     Welcome  to  the  Highway 

Source:     The  Goodyear  Tire  and  Rubber  Company 

Booklet:     How's  Your  Driving 

Source:     Metropolitan  Life  Insurance  Company 
New  York,  New  York 

Booklets :  Deadly  Reckoning 

R>   I.   P,    (Rest  in  Pieces) 

Source:     The  Travelers  Insurance  Companies 
n  Hartford,  Connecticut 

Lecture-demonstration :         Defensive  Driving 
Southern  Bell  Telephone 

Source:     Southern  Bell  Telephone  and  Telegraph  Company 

Fi 1ms :         Before  It's  Too  Late 

Mo.Xiento 

Anatomy  of  an  Accident 

Source:     Southern  Bell  Telephone  and  Telegraph  Company 
Film:  Look  Who's  Driving 

Source:     Aetna  Life  and  Casualty  Company 

Information  and  Education  Department 
151  Farmington  Avenue 
Hartford ,  Connecticut  06115 

Animated  cartoon  demonstrating  to  the  average  driver  the  perils 

of  acting  like  a  child  behind  the  wheel. 

Film:  To  See  Ourselves 

Source:     Aetna  Life  and  Casualty  Company 

Information  and  Education  Department 
151  Farmington  Avenue 
Hartford ,  Connecticut  06115 

Shows  that  the  fault  of  driving  is  not  always  that  of  "the  other 

fellow" 

Film:  Occupation  —  Auto  Mechanic 

Source:     Modern  Talking  Picture  Service 
714  -Spring  Street,  N.W. 
Atlanta,   Georgia      3030  8 


50 


"565 


Film:  Not  Around  the  Block 

Source:     Travelers  Insurance  Companies 
Plaza  Productions,  Inc. 
Distribution  Division 
3  Constitution  Avenue 
Hartford ,   Connecticut  06115 

E:xplains  instirance  importance.     Written  for  teenagers. 

Film:  Let's  Live  a  Little  Longer 

Source:     General  Motors  Corporation 

Public  Relations  Staff  —  Film  Library 
General  Motors  Building 
Detroit,   Michigan       4820  2 
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HOW  MUCK   DOES    IT  COST  TO  OPFPJ^TE  A  CAR? 


Joe  was  asked  to  figure  his  expenses  for  operatina  his  5' 
year  old  car  for  one  year.     He  estirj^ated  that  his  car  was  worth 
$1,000.00  and  he  would  drive  it  10,000  miles.     His  fi.rst  step  was  to 
ask  his  father  to  help  him  make  a  list  of  the  expenses  that  he 
expected  to  incur.     His  list  of  expenses  were : 

1.  depreciation 

2.  gasoline 

3 .  oil 

4.  tires 

5.  repairs 

6.  washing 

7.  greasing 

8 .  insurance ,  taxes ,   license ,  tag 

9.  payments 

He  began  his  costs  by  figuring  depreciation.     Joe  knew  that 

depreciation  meant  how  much  the  value  of  the  car  would  decrease 

at  the  end  of  a  given  period  of  time.     In  other  words,   as  a  car 

grows  older,   it  isn't  worth  as  much  as  it  was  to  begin  with. 

Since  Joe  was  interested  in  figuring  his  expenses   for  one  year, 

he  estimated  his  car  would  be  worth  only  $700.00  at  the  end  of  the 

year.     Therefore,  the  amount  of  depreciation  would  be  $300.00. 

He  computed  the  depreciatxon  in  the  following  manner: 

$1000.00  -  estimated  value  of  car  at  beginning  of  year 

700.00  -  estimated  value  of  car  at  the  end  of  year 
$  300.00  -  depreciation  (estimated) 

In  figuring  how  much  his  expenses  for  gas  would  be  for  driving 

10,000  miles,  he  used  the  following  procedure:     estimating  that 

the  car  averaged  15  miles  to  each  gallon  of  gas,   he-  divided  10,000 

by  15  as  shown  in  the  following  example : 

666 

15)10,000 
9  0 
1  00 
90 


O  10  0 
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He  determined  that  it  would  take  approximately'  666  gallons 
of  gas  during  the  next  year  and  he  estimated  the  cost  of  gas  to 
be  35<?  per  gallon.     By  multiplying  his  total  gallons  of  gas  need- 
ed by  the  cost  per  gallon,   he  estimated  his  cost  for  gas  to  be 
$233.10. 

666 
X.  35 
3330 
1998 
$233. 10 

Joe  figured  his  expense  for  oil  in  the  following  ir.anner.  He 

wanted  to  change  his  oil  every  2,000  miles  and  he  knew  that  it  cost 

$4.00  each  time  that  he  changed  his  oil.     He  divided  10,000  by 

2,000  and  found  that  he  wouj.d  change  oil  5  times  during  the  year. 

The  next  step  was  to  multiply  the  number  of  changes  by  the  cost  of 

each  change.     He  found  that  his   total  cost  for  oil  wnuld  be  $20  .00  . 

 5  times 

2,000)10,000  $4.00  per  oil  change 

10  ,000  __x  5_ 

$20.00 

Joe  decided  to  purchase  medium^  grade  tires.     He  could  buy 
these  for  $27.00  each,   or  four  for  $100.00.     He  decided  that  he 
would  need  to  replace  all  four  tires;   therefore,  his  cost  was 
$100.00.     He  saved  $8.00  over  the  cost  of  purchasing  each  tire 
separa^  -ly*     Can  you  show  how  he  saved  the  $8.00? 

Joe  did  not  know  how  to  figure  the  cost  of  repairs.  How^ever, 
since  his  car  was  5  years  old,  he  decided  to  estimate  the  cost  at 
$1CO.OO. 

Joe  decided  he  could  save  some  money  by  doing  the  washing 
himself,  so  he  did  not  have  any  expenses  for  washing  the  car. 

Joe  decided  that  he  would  have  his  car  greased  each  time  he 

changed  the  oil  in  the  car.     Since  he  planned  to  change  oil  5  times 

and,  since  each  time  he  had  his  greased  it  would  cost  $2.00,  he 

figured  his  expenses   to  be  $10.00  for  greasing. 
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Joe's  car  payments  did  not  include  the  cost  of  insurance  and 
ta:xes  and  he  surely  wanted  to  be  covered  if  something  happened 
to  his  car.     His  insurance  cost  S150.  00  per  year.     Kis  taxes,  tag, 
and  license  cost  $60,00  per  year. 

Joe  was  not  sure  that  all  expenses  would  be  coi^'ered  so  he  de- 
cided to  allow  $50.00  to  cover  any  expenses  not  included.     He  call- 
ed these  expenses  "miscellaneous". 

Joe  felt  that  he  should  include  his  car  payments  since  these 
had  to  be  paid  during  the  next  year  and  this  is  a  part  of  his 
automobile  expenses.     His  payments  are  $50,00  per  month  and  when 
he  multiplied  $50,00  by  12    (the  number  of  months  in  a  year),  he 
found  his  yearly  payments  to  be  $600.00. 

Joe's  expenses  for  his  automobile  during  the  next  12  months 
were  estimated  as  follows: 


gas 

$233. 

00 

oil 

20. 

CO 

tires 

100. 

00 

repairs 

100. 

00 

grease 

10. 

00 

insurance 

150. 

00 

taxes/license 

60  . 

00 

car  payments 

600  . 

0  0 

miscellaneous 

50  . 

00 

$1, 32  3 

.00 

less  depreciation 

300 

.  00 

1,023 

.  00 

Joe  figured  his  total  cost  was  $1  ,323.00   for  the  next  year 
even  if  he  deducted  depreciation  which  is  not  a  cash  expense.  The 
out-of-pocket  expense  would  amount  to  $1,^23, qq. 
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IT   IS  A  PRETTY  CAR  -  BUT   .    .  . 

Class  Activity  I 

Situation:  Everything  was  going  well  for  Harold.  He  had  a 
good  job  and  now  he  vzas  thinking  about  buying  a  car.  He  decided 
to  discuss  this  with  his  father. 

Father:     You  wished  to  talk  with  me  about  buying  a  car,  Harold? 

Harold:     Yes  sir,   I  We  been  saving  my  money  for  a  down-payment 
and  I've  decided  that  I  could  pay  up  to  $50.00  a  month  as  pay- 
ments.    I  wanted  to  discuss  this  with  you  before  making  a  definite 
decision  on  purchasing  a  car. 

Father:     That's  a  good  idea.     Did  the  $50.00  you  set  aside  for 
payments  include  the  operation  of  your  car? 

No,   sir.     I  didn't  include  those  expenses.     What  would 


be  included  in  those  expenses? 

Father:     There  are  certain  expenses  which  are  necessary  if  the  car 

is  used,   such  as  gas,  oil,  tires,   repairs,   then  there  is  depreciation. 

Harold:     What  is  depreciation? 

Father :     As  you  know,  Harold,  a  car  is  not  worth  as  much  as  it  gets 
older.     The  difference  in  the  price  of  the  car  when  it  is  new 
is  more  than  it  is  the  second  year  and  the  price  gets  less  the  old- 
er the  car. 

Harold:     Then  depreciation  may  be  why  an  older  car  costs  less  than 
a  new  car. 

Father:     That's  right.     Have  you  thought  about  your  expenses  for  gas? 

Harold:     I  haven't  thought  much  about  that.     How  much  gas  do  you 
think  it  would  take? 

Father:     That  would  depend  on  how  much  gas  your  car  uses  and  how 
much  driving  you  do. 

Harold :     How  about  the  tires  and  oil? 

Father :     Here,  again,  the  cost  depends  on  how  much  you  use  the 
car  and  the  condition  of  your  car.     Maybe  we  could  make  an  estimat- 
ed amount  of  how  much  per  week  the  cost  would  be. 

Questions : 

1-     If  Harold  expected  to  drive  his  car  100  miles  per  week  and  his 
car  averaged  15  miles  per  gallon,  how  many  gallons  of  gas  would 
it  take  to  operate  the  car  each  week? 

2.     If  the  price  of  gas  is  35*  per  gallon,  how  much  would  the 
total  cost  for  gas  be? 
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3.  If  a  car  cost  $2000.00  and  after  the  first  year  it  was  worth 
only  $1,500.00  ,  hov;  much  v;ould  the  depreciation  be? 

4.  If  recap  tires  cost  $10.00  each  and  first-'line  tires  cost 
$20.00  each,  what  would  be  the  difference  in  the  cost  of  4  recap 
tires  and  4  first-line  tires? 

5.  Would  the  repairs  usually  cost  more  on  a  new  car  or  an  older 
car?  Explain. 


Class  Activity  II 

Situation:     Harold  still  has  not  decided  to  buy  the  car, 
however,  he  has  decided  to  investigate  the  sources  of  loans  that 
may  be  available  tc  finance  the  car.     He  decided  to  talk  this  over 
with  his  friend,  Sam,  who  recently  purchased  a  car* 

Harold :      (after  looking  at  Sam's  car) .     It's  a  fine  looking  car, 
Sam.'    How  much  did  you  pay  for  it? 

Sam;       I  paid  $600.00  in  all.     I'll  be  paying  for  my  car  over 
a  2-year  period.     I  paid  $100.00  as  a  down -payment . 

Harold:      (after  considerable  figuring)  :     That  would  mean  the  pay- 
ments are  around  $3  8.00  per  month. 

Sam:     The  payments  are  nearer  to  $35.00  per  month.     This  is  be- 
cause of  the  charges  and  insurance. 

Harold:     What  does  the  carrying  charges  and  insurance  include? 

Sam:     Carrying  charges  is  what  you  pay  the  people  who  lend  you  the 
money  for  using  their  money.     It  is  usually  a  certain  percentage 
of  the  total  amount  that  you  borrow. 

Harold :     This  is  very  interesting.     I  would  like  to  ask  my  teacher 
more  about  how  to  figure  carrying  charges.     What  about  insurance? 

Sam:     Mr.  Barney  at  the  finance  company  said  that  insurance  is 
very  important  and  that  I  should  be  protected  if  something  happened 
to  my  car,  or  if  I  should  have  an  accident. 

Harold :     I  guess  everyone  needs  insurance. 

Sam;     Some  states  require  some  types  of  insurance  and  some  finance 
companies  require  you  to  carry  insurance  in  order  that  they  won't 
lose  their  money  if  the  car  is  damaged. 

Harold:     How  did  you  find  out  about  all  these  things,  Sam? 

Sam:     Many  of  these  items  were  discussed  in  our  pre-vocational 
class  last  year  and  we  asked  different  insurance  companies  to  speak 
to  the  class  and  answer  questions  regarding  insurance. 


Harold :     Are  there  other  types  of  insurance  that  are  required? 

Sam;     The  particular  finance  coinpany  that  I  used  required  that  I 
take  out  life  insurance  in  order  that  if  something  happened  to 
ine,  my  car  would  be  paid  for.     This,   too  ^  is  included  in  my  pay- 
ments . 

Harold:     There  is  much  more  to  insurance  than  I  thought.     I 'm  sure 
glad  that  I  talked  with  you  today.     Guess  you  can  learn  something 
new  each  day. 

To  Teacher:     Have  someone  who  has  a  broad  knowledge  of  car  insurance 
and  car  financing,   speak  to  the  class  and  ask  him  the  following 
questions : 

Class  Activity  III 

Questions : 

1-     What  is  meant  by  "carrying  charges*'? 

2.  Are  carrying  charges  the  same  at  each  place  that  l^^nds  money? 

3.  Ask  someone  m  your  class  who  has  bought  a  car  or  other  item, 
to  produce  his  contract  in  order  that  the  amount  of  carrying 
charges  could  be  figured, 

4.  Why  are  the  carrying  charges  less  if  you  make  a  large  down- 
payment? 

5.  What  are  some  places  in  your  community  where  you  could  borrow 
money  to  buy  a  car? 

6.  Why  may  insurance  on  a  car  be  desirable? 

7.  Are  insurance  rates  the  same  for  everyone?  Explain. 

8.  What  are  different  types  of  insurance  for  cars  which  are  avail- 
able in  your • locality? 

9.  What  is  meant  by  collision  insurance?     Liability  insurance? 
comprehensive  cover  age? 

10.  What  is  meant  by  $50,00  deductible?     $100.00  deductible? 

11.  Why  is  it  better  to  always  have  the  carrying  charges  and  in- 
surance explained  to  you  before  you  make  a  purchase? 
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SHOULD  I   CHi^A^GE  JOBS? 
Introduction   (read  and  discuss  in  class) 

Ofren  a  person  may  want  to  change  jobs.     There  are  many 
reasons  given  for  v^anting  to  change  jobs.     Some  of  the  reasons 
given  by  employees  for  changina  jobs  are:     (1)  wanting  more  sa- 
lar^v^,    (2)  xvanting  job  closer  tc  home,    (3)   better  working  conditions, 
(4)  wanting  more  opportunity  for  advancement,    (5)    can't  get  along 
with  supervisor  or  other  employees - 

To  change  jobs  is  e  big  decision  for  a  person  to  make.  He 
must  take  into  consideration  such  things  as    (1)    do  I  have  another 
job  to  rhavan   ^c-?     (2)    is  the  new  joL  really  better  than-  the  one 
I  have  now?     (3)     is  the  new  job  permanent   (if  I  do  a  good  job)? 
(4)     am  I  qualified  for  the  new  job?     (5)     will  my  new  job  offer 
as  good  security  as  my  old  job?      (6)     will  my  present  employer  give 
me  a  good  recommendation?     (7)   did  I  promise,   or  sign  a  contract 
to  work  for  a  certain  length  of  time  at  my  present  job?     (8)  what 
effect  will  my  changing  jobs  have  upon  my  family? 

A  person  must  consider  the  above  factors  carefully  before 
deciding  to  change  jobs.     Sometimes  he  may  feel  that  he  did  not 
make  the  best  decision.     However,   if  a  person  decides     to  change 
jobs,   he  should  not  try  to  judge  a  new  job  too  soon.     He  should  do 
his  best  to  try  to  make  the  new  job  a  success.     Many  people  make  the 
mistake  of  changing  jobs  so  often  that  they  have  difficulties  in 
finding  a  job  at  all.     Often  a  worker,   thinking  of  changing  jobs, 
may  find  it  helpful  to  discuss  his  problem  with  som.e  other  person. 
A  student  in  school  may  be  able  to  make  a  better  decision  after  dis- 
cussing his  ideas  with  his  family,   teacher  and/or  counselor. 
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Class  Activity  I 

7-fter  ansv;erinc  the  foliov.'ing  questions,  discuss  each  one  in 
class . 

1.  Nair^e  four   (4)  reasons  v:hy  you  ir:ay  consider  chancing  jobs* 

A.  C . 

B.  D. 

2.  Give  four   (4)  factors  you  sho'alc  consider  before  you  change  jobs, 

A.  C. 

B.  n, 

^fr      r  ei.^    jins^ances  may  you  decide  to  remain  on  your  pre- 

sent- job  even  thouch  you  are  offered  a  new  job  where  you  may  re- 
ceive a  hiaher  salary? 

A. 

B.  D. 

4.  Give  tv;o   (2)    reasons  why  a  person  v^ho  has  changed  jobs  several 
times,   during  a  short  period  of  time,  may  have  difficulty  in  getting 
a  job . 

A. 

B. 

5.  Give  two   (2)    reasons  v;hy  a  student  may  find  it  helpful  to  dis- 
cuss his  wanting  to  change  jobs  with  his  counselor  or  teacher, 

A. 
B. 

Class  Activity  II 

Situation:     Sam  had  been  working  at  the  Hill  Street  Furniture 
Store  for  six  months.     However,  he  had  been  unhappy  the  last  few 
days  and  today  he  planned  to  talk  to  his  teacher,  Mrs.   Smith  about 
his  problem. 

Sam:  Mrs.  Smith,  the  reason  that  I  asked  to  see  you  after  school 
today  is  that  I'm  planning  to  change  jobs  and  I  wanted  to  ask  for 
your  opinion. 

Mrs.  Smith:     I'm  glad  you  came  to  me  and  that  you  decided  to  dis- 
cuss your  problem.     I   thought  you. were  enjoying  your  work  at  the 
furniture  store. 

Sam:     I  like  my  job  all  right  and  I  enjoy  being  with  people  I  work 
with,  but  I  want  a  job  selling  furniture  rather  than  this  job  where 
all  I  get  to  do  is  help  with  the  delivering  of  the  furniture. 

6  0        r  cr^^f- 
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Sar?:     VJell,   I  beliex'e  it  v:ouid  be  fun  takincr  in  all  that  ip.oney  -ir'^. 
you  'vvculd  get  to  dress  vp  all  the  tiine. 

are  tv:o  good  rr-'a?^ns  but  do  you  know  ether 
c:^;!^'!^-       TTurTt     .   besides  v.'hat  you  have- 

\ 

'   .       ■  ■„  '  e s rr.cn   .  r  store    in::  r  h : r-r 

ling. 

•  ;r:J  >   5-:.vid  th  :     Sam,        sa-^c- ^  :  us  r.any  duties  in  addition  to  Khar 
^■Tc  - 1  m  a^/  a  c  t  u  a  1 1  y  see,   and  they  must  have  many  personal  qualifications 
if  they  are  to  become  good  salesm.en. 

Sam:     Hov:  can  I  find  cut  about  the  qualifications  that  a  salesman 
must  have ,  Mx's  -  Smith? 

Mrs  >   Smith:     There  are  many  v;ays ,  Sam;  we  could  study  about  the 
salesman's"  job  during  our  occupational  class  or,   if  maybe  that  you 
could  talk  with  a  salesman  and  ask  !iim>  about  the  qualifications. 

Sam:     Maybe  I  could  ask  the  saJesman  at  the  furniture  store  what 
would  I  need  to  do  to  become  a  salesman . 

Mrs  -   Smith :     That  sounds  like  a  good  idea,  Sam.,   then  we  could  find 
out  more  about  the  job  as  a  salesman  by  studying  about  the  job  of 
salesmanship  in  our  occupational  class . 

Questions : 

1.  What  do  you  think   the  duties  of  a  delivery  person  would  be  in 
a  furniture  store? 

2.  Do  you  think  a  salesman's  job  is  more  difficult  than  Sam  thinks, 
at  this  time?     Explain  your  answer. 

3.  What  personal  qualifications  do  you  think  a  salesman  would 
possess? 

4.  Do  you  think  that  Mrs.  Smith  may  have  helped  Sam  in  thinking 
through  his  problem?  Explain. 

5.  Do  you  think  that  asking  someone  employed  in  an  occupation 
about  the  job  and  qualifications  for  the  job  is  a  good  way  to  find 
out  about  it?  Explain. 

Class  Activity  III 

Scene:     at  the  furniture  store. 

Sam:     Mr.  Stan,  would  you  mind  if  I  talked  with  you  about  your  job 
a^a  salesman?     I'm  very  interested  in  this  job  and  I  would  like  to 

find  out  more  about  it.  61 


Mrs.  Sir.iuh:  Yes,  there 
thing.^  chat  a  furniture 
T'-^ntioned? 

r:  am  :  Well,  I've  v^- '^hf. 
v;crk  hare  and  the'  r 


Mr,  Stan:  Sure,  Sar,  v:hy  dcn't  you  spend  scire  tiir.e  vith  me  this 
afterr'^on,  Sellina  is  one.  cf  the  nain  jobs  in  our  store  and  the 
salesr.an's  iTtain  jcb  is  to  please  the  custor.er. 

Sap :     What  CO  you  have  to  do  to  beoorrie  a  salesman? 

Mr >  :     First,    I  thin.<  ^.'ou  must  like  to  work  with  people  and 

you'^s^^o'',!^  have  a  acod  education  since  you  must  kno\^  hov:  to  m.ake 
chance  and   fill  cut  charge  accounts.     You  must  he  able  to  study  . 
about  the  merchandise  so  that  you  will  be  able  to  explain  all  the 
details  to  the  custom'Cr. 

Sam:     I  didn't  knov;  that  a  person  nad  to  kncv:  all  this  to  be  a 
salesmian . 

yr,_  Stan:     This,   and  more,  Sam.     A  person  observing  a  salesman  may 
not""be^ware  of  all  the  problems  and  the  kind  of  custom.ers  that 
a  salesman  deals  with.     You  watch  the  customers  and  we  will  see  the 
different  kinds  of  customers   that  you  may  find. 

Bel ov;  are  the  customers  Sam  observec' . 

1st  customer  -  A  man  wanted  to  buy  a  chest  and  after  looking  at 
several  and  asking  many  questions  regarding  the  chest,   the  customer 
decided  he  didn't^like  the  ones  available. 

2nd  customer  -  A  ladv  v/anted  to  buy  a  T.V.  set  and  was  not  sure 
whether  to  get  a  black  and  white,   or  a  color  set.     Afte^r  discusuing 
advantage::?  and  disadvant r'.-es  of  ^-"-^t      Mr.   Stan  sold  her  a  color  set. 

3rd  cu-tomer  -  A  lady  wanted  to  exchange  a  picture  that  she  had 
bought  the  previous  day  because  the  frame  did  not  fit  in  with  her 
furniture  at  hom.e. 

After  the  customers  left,  Sam  resumed  his  conversation  with  Mr.  Stan. 

Mr.   Stan:     Well,  Sam  what  do  you  t  link  of  the  job  as  salesman  now? 

Sam:     I  think  that  a  salesman  has  a  much  harder  job  than  most 
people  think.     A  salesman  is  a  very  important  person  and  he  must 
be  trained  for  his  job. 

Mr.  Stan:  That's  right,  Sam,  many  of  our  salesmen  started  work  in 
another  job  in  the  furniture  business  and  then  worked  thieir'way  to 
salesman . 

Sam:     I  understand,  Mr.  Stan,   and  I  plan  to  stay  with  my  job  as  a 
delivery  boy  until  I  learn  more  about  the  furniture  business  and 
determine  if  I  have  the  qualifications  to  become  a  saJesman. 

Mr.   Stan:     That's  good  thinking,  Sam,  and  I  hear  you  are  becoming 
a  good  worker  in  the  delivery  department. 
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Class  Activity  IV 

1.  Have  someone  pretend  that  they  are  Mr.  Stan  and  have  others 
pretend  they  are  the  first,  second,   and  third  customers. 


2.  What  did  Mi'.  Stan  think  the  most  im^portant  qualifications 
foL  a  salesman  are? 


3.  What  may  be  other  qualifications  necessary  for  a  successful 
salesman? 
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DO  THE  BEST  JOB  POSSIBLE 

Getting  ths  job  is  the  first  big  step;  however,  almost  every-- 
one  v;ants  to  be  able  to  keep  his  job  and  almost  everyone  wants 
to  advance  in  his  work  and  to  receive  irore  salar\'.     The  best  way 
to  insure  this  is  to  do  the  best  job  possible  for  your  employer. 
No  one  is  assured  that  he  will  be  able  to  keep  his  job,  however, 
there  are  some  things  that  an  employee  can  do  that  may  prove 
helpful  In  keeping  his  job,   as  well  as  advancing  to  a  better 
position. 

(Below  are  listed  some  of  the  things  employers  consider  important 
for  any  employee) : 

1-     Be  on  time  for  woi"k.     If,   for  some  good  reason  you  must  be  out 

or  late,  tell  the  employer  in  advance  and  give  him  the  reason  that 

you  will  be  out. 

2.  Learn  as  much  as  you  can  about  the  job  you  are  assigned*  Most 
employers  would  prefer  an  employee  to  ask  questions  if  there  are 
things  about  a  job  that  the  employee  needs  to  know. 

3.  Respect  the  other  person's  rights.     This  is  true  whether  it  is 
your  supervisor  or  fellow-workers.     It  has  been  reported  that  more 
people  lose  their  jobs  because  they  cannot  get  along  with  people 
than  for  any  other  reason. 

4.  Dress  appropriately  for  the  job.     You  should  wear  clothing 
that  is  appropriate  for  the  job  you  are  assigned. 

5.  Make  every  effort  to  get  along  with  your  supervisor.  You  should 
talk  with  your  supervisor  if  you  disagree  with  him  and  not  to 

your  f ellow-workers .     You  must  remember  that  the  supervisor  is 
your  boss . 

6.  Another  way  to  help  insure  your  keeping  a  job  is  to  take  an 
interest  in  your  v;ork  and  learn  as  much  as  you  can  about  it. 
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WORK  OR  TRAINING 


One  of  the  decisions  that  each  high  school  graduate  must 
make  is  whether  to  enter  into  some  type  of  training  or  to  enter 
employment  upon  graduation.     The  final  decision  must  be  made  by 
the  student.     However,  many  times  the  student  may  find  help  with 
his  decision  by  discussing  his  plans  with  others.     Often  the  Vo- 
cational Rehabilitation,  counselor  will  provide  valuable  assistance 
in  helping  the  student  to  arrive  at  a  decision.     The  student  may 
find  it  helpful  to  enlist  the  aid  of  his  teachers  and  sfcbool  coun- 
selor,  as  well  as  his  parents  and  other  members  of  his  family. 

Some  of  the  factors  that  you  must  take  into  consideration  in 
deciding  between  work  and  training  are  such  factors  as: 

(1)  Your  wishes.  This  probably  will  be  the  most  important  con- 
sideration since  it  is  your  life  and  future  that  is  involved  and 
you  should  make  the  final  decision. 

(2)  Kind  of  training  available.     Many  communities  do  not  offer 

a  great  variety  of  training  opportunities  so  you  must  decide  whether 
you  could  leave  home  to  obtain  training. 

(3)  Past  achievement  in  school.     This  would  include  your  past 
grades,  your  work  experience  in  school,  how  you  feel  about  your 
abilities,  how  the  teachers  felt  about  your  ability,   and  what  your 
parents  think  you  are  capable  of  doing. 

(4)  Cost  of  training.     Many  times  this  may  be  an  important  factor 
since  you  must  decide  not  only  the  cost  of  training,  but  you  must 
consider  how  much  income  you  may  make  if  you  are  not  in  training. 

(5)  Length  of  training.     The  length  of  the  training  program  may 
depend  on  the  type  of  training  you  desire  and  your  ability. 
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(6)     On-the-job  training  available.     Often  you  may  have  an  oppor- 
tunity to  train  for  a  job  and  receive  a  salary  at  the  same  time. 
This  may  be  similar  to  your  job  training  while  you  were  in  school; 
however,  this  may  be  a  full-time  training  situation. 

Class  Activity  I 

Often  the  occupational  choice  to  be  made  by  the  student  will 
change  many  times.  However,  consider  one  job  that  you  are  inter- 
ested in  and  answer  the  following  questions: 

1.  Name  of  a  Job: 

2.  Duties  of  the  job: 

A.  D- 
B  •  E « 

C.  F. 

3.  What  types  of  abilities  will  be  required?     such  as  reading, 
writing, : arithmetic,  manual  labor,  driving  a  car,   use  of  tools, etc. 
Make  a  list  of  these: 

A.  D. 

B.  E. 
C. 

4.  How  can  training  for  this  job  be  acquired?     Check  the  ones 
which  apply: 

  formal  training  after  high  school 

  on-the-job  training 

  no  specific  training  required 

5.  How  would  my  parents  feel  about  this  job? 

(a)   strongly  approve  (b)  mildly  approve 

(c)  disapprove 
Give  reasons  for  your  answers. 


WORK  OR  TiU^INING 


Situation:     This  was  Sue's  last  year  in  high  school  and  she  was 
trying  to  decide  whether  or  not  to  enter  work  or  to  go  into  some 
type  of  training.     She  decided  to  talk  this  problem  over  with  her 
sister,  Betty. 

Sue ;     This  is  a  big  problem  to  me,  Betty.     I  would  like  to  go  to 
college  like  you  did  but  I  feel  that  I  would  have  difficult  time 
with  my  course  work  since  I  have  quite  a  bit  of  difficulty  with 
my  school  work.     But,   I  haven't  given  up  the  idea  of  training 
altogether  * 

Betty :     I  think  you  are  wise  to  think  about  the  future  and  college 
is  not  the  only  source  of  training •     The  choice  of  your  future  will 
be  up  to  you;  iiowever,   there  may  be  others  who  could  help  you  plan 
for  the  future  and  provide  you  with  information  that  you  may  find 
helpful . 

Sue :     What  kind  of  information  could  I  expect  from  others? 

Betty :     It  is  possible  that  the  s!chool  counselor  could  help  you 
to  understand  some  of  your  strong  points  and  your  weak  points, 
and  be  able  to  help  you  make  a  decision. 

Sue :     YeSr  we  have  already  studied  about  different  jobs  that 
are  available  and  the  requirements  for' them  in  our  pre-vocation-- 
al  class,   and  we  learned  that  a  counselor's  duties  include  help-- 
ing  with  vocational  problems- 

Betty:     Let's  not  forget  our  parents;   they  probably  could  help 
more  than  anyone  else.     We  should  consider  their  advice. 

Sue ;     Maybe  I  could  get  pamphlets  explaining  some  of  the  courses 
offered  from  a  local  school  which  offers  training  after  high 
school, 

Betty:     The  employm.ent  office  would  be  able  to  let  you  knov/  some- 
thing about  the  employment  situation  in  our  community. 

Sue:     I'm  going  to  make  plans  to  begin  gathering  information  right 
away  and  I  certainly  appreciate  your  help^  Betty. 

Questions : 

1.  What  do  you  suppose  Betty  meant  when  she  told  Sue  that  the 
choice  of  the  future  would  be  up  to  her? 

2.  Do  you  feel  that  your  choice  of  the  future  is  up  to  you? 

3.  How  could  your  teacher  help  you  in  planning  your  future? 

4.  Why  are  your  parents  a  good  source  of  help?     Why  is  it  so 
important  to  have  them  approve  ..of  yo\ir  decisions? 
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IS   THIS  JOB  GOOD  ENOUGH  FOR  ME? 


Often  an  employee  may  feel  that  his  job  is  not  good  enough 
for  him.     He  may  feel  that  his  payclieck  amount  is   too  small,  or 
that  his  job  is  looked  down  on  by  his  friends.     Each  job  must  be 
considered  on  what  it  means  to  the  employee.     For  e<cimple:  A 
farmer's  income  may  be  low  but  he  receives  satisfaction  from  his 
job  in  being  able  to  see  things  grow  and  produce  and  in  being  his 
own  boss.     A  janitor's  job  may  seem  a  lowly   job  to  scme^  but  did 
you  ever  think  what  would  happen  if  there  were  no  janitors?  Did 
you  ever  observe  a  janitor  who  takes  pride  in  his  work?  Chances 
are,  he  was  happy  with  his  work.     Garbage  collecting  sometimes  is 
placed  in  the  class  of  "jobs  not  wanted"  by  some,  but  suppose  you 
lived  in  a  large  city  and  the  garbage  workers  went  on  strike,  could 
you  imagine  what  would  happen?     We  could  say  every  job  is  important 
if  the  employee  thinks  it  is  important  and  one  of  the  best  ways  to 
insure  keeping  a  job  is  to  take  pride  in  whatever  job  you  are  doing, 
and  try  to  be  one  of  the  best  workers  in  that  occupation-     You  must 
rem^ember  that  money  is  not  the  only  factor  in  determining  if  a  job 
is  good  or  bad,  but  more,  how  you  feel  about  the  job  you  are  doing. 
Class  Activity  I 


Listed  below  are  16  possible  jobs   for  boys  and  girls.  Rate 
them  in  the  order  of  your • preference ,  beginning  with  the  one  that 
you-  would  like  best  down  to  the  one  you  would  most  dislike. 


Boys 

Girls 

1. 

carpenter 

1. 

food  service 

2. 

janitor 

2. 

arranging  flowers 

3. 

filling  station  attendant 

3. 

maid 

4. 

school  teacher 

4  - 

school  teacher 

5. 

farm  worker 

5. 

housewife 

6. 

brick  layer 

6. 

secretary 

7. 

truck  driver 

7. 

laundry  worker 

8. 

veterinarian  helper 

8- 

nurses '  aide 

9. 

dish  washer 

9. 

day-care  worker 

10. 

lawyer 

10. 

te lephone  operator 

11. 

minister 

11. 

factory  worker 

12. 

plumber's  helper 

12. 

waitress  in  rest. 

13. 

bulldozer  operator 

13. 

assemblyline  operat. 

14. 

mechanic 

14. 

baby  sittc^r 

WHY  E^fPLOYEES  LOSE  JOBS 


Activity  I 

Listed  belov;  are  examples  of  situations  where  an  einployee 
lost  his  job.     Pead  each  situation  and  give  reasons  why  you  think 
the  employer  was  right  or  wrong  in  dismissing  the  employee. 

EXAMPLE  I 

Billy  was  hired  by  Lester's  T.  V-   Sales  and  Service  as  a 
trainee  in  the  parts  department.     Bill  was  making  good  progress 
but  when  his  employer  asked  Billy  to  empty  the  garbage,  Bill  re- 
marked,  "I  wasn't  hired  to  be  a  janitor,   I'm  a  technician."  Bill, 
therefore,  refused  to  carry  out  the  instructions  given  to  him  by 
his  employer  a^id  so  he  was  fired. 

Do  you  think  the  employer  was  justified  in  dismissing  Billy? 
Give  reasons  for  your  ansv/er. 

1. 

2. 

3. 

4. 

EXAMPLE  II 

John  was  hired  to  clean  tables  in  a  hospital  cafeteria.  His 
work  was  progressing  satisfactorily  until  John  began  mixing  the 
T-  silverware  with  the  garbage.     This  began  to  happen  often  and  the 

i  hospital  was  aware  of  missing  several  pieces  of  silver.  Repeated 

warnings  by  his  supervisor  produced  little  results.     John  was 
dismissed. 

Do  you  think  John's  employer  was  justified  in  dismissing  John? 
Give  reasons   for  your  answer. 

\  .  1. 

2. 

4. 

EXAMPLE  III 

Lucy  was  hired  to  train  as  a  florist  assistant  in  a  large 
flower  shop.     She  enjoyed  her  work  except  when  she  was  assigned  to 
work  on  a  funeral  wreath.     During  this  job  she  cried  continuously 
j  while  she  was  working  on  the  wreath.     Talks  with  Lucy  could  not 

'  find  a  cause  for  her  crying  and  since  a  large  part  of  the  florist 

business  was  to  make  funeral  wreaths ,  Lucy  could  not  be  placed  in 
I  .  work  where  she  would  not  come  into  contact  with  funeral  wreaths. 

Lucy  was  dismissed. 
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Do  you  think  Lucy's  employer  was  justified  in  dismissing  her? 
Give  reasons  for  your  answer* 

1. 

2. 

3. 

4. 


EXAMPLE  IV 

Jack  was  hired  as  a  veterinarian  assistant-     He  liked  his  job 
and  his  performance  was  satisfactory-     John  began  to  let  his  hair 
grow  and  did  not  bother  to  shave-     Some  of  the  customers  began 
complaining  about  his  looks  to  the  doctor  in  charge-     The  doctor 
talked  to  Jack  abolit  the  customer's  complaints  and  asked  him  to 
get  a  hair  cut  and  shave-     Jack  refused,  saying  that  the  complain- 
ing customers  were  a  bunch  of  squares-     Jack's  employer  dismissed 
him  from  his  job- 
Do  you  think  Jack's  employer  was  justified  in  dismissing  him? 
Give  reasons  for  your  answer - 
l- 
2- 
3- 

4-  .  • 
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other  reasons  given  by  employers  for  dismissing  employees 
are  listed  below: 


1. 

dishonesty 

2. 

absent  too  frequently 

3. 

constant  complaint  by  employee 

4 . 

improper  dress 

5. 

using  profanity 

6. 

taking  too  long  for  breaks 

7. 

refusing  to  work  on  weekends 

8. 

not  following  orders 

9- 

constant  tardiness 

10. 

inability  to  do  the  job 

11- 

lack  of  self --conf idence 

12. 

making  too  many  debts 

13. 

getting  into  trouble  with  the  law 

14. 

not  getting  along  with  fellowworkers 

15. 

not  cooperative 

Can  you  think  of  other  reasons  why  someone  may  lose  his 
job?     Make  a  list  of  these. 

1. 
2. 
3. 
4. 
5. 
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WHY  DON'T   I   GET  1^0 RE  MONEY? 


Introduction   (Read  and  discuss  in  class) 

Often  a  worker  does  not  consiaer  how  much  money  is  required 
for  an  employer  to  provide- him  with  a  job.     In  almost  every  case, 
there  is  more  involved  than  just  a  salary  for  the  worker.  There 
may  be  tools,  equipment,   insurance,  cost  of  supervision  and  cost 
of  training.     Below  is  an  wxample  of  some  of  these  costs: 


Situation     (Bill  was  a  pluntber's  helper,  working  at  Smith's  PlLunbing 
service.     Bill  was  making  service  calls  and  he  had  noticed  that 
Mr.   Smith  was  charging  the  customer  $4.00  per  hour  for  labor. 
Bill  knew  that  Mr.   Smith  only  paid  him  $2.50  per  hour.     Bill  felt 
that  he  shoud  receive  the  entix'e  $4.00  since  it  was  charged  as 
labor  performed  by  him.     Bill  decided  to  ask  Mr.   Smith  about  this 
and  the  following  conversation  took  places) 

Bill :  Mr.  Smith,  I  have  a.  problem  I  would  like  to  discuss  with  you. 
Mr.   Smith:     Sure,  Bill,  what  is  the  problem? 

Bill :     Well,   its  about  my  salary.     You  are  only  paying  me  $2.50 
per  hour  and  I  know  that  the  custom.er  is  being  charged  $4.00  per 
hour  and  I  would  like  to  know  what  happens  t6  the  other  $1.50. 

Mr.   Smith;     That  is  a  very  good  point.  Bill,  and  I  can  see  that  it 

may  be  a  concern  to  you.     The  $1.50  goes  for  overhead  and  operating 
expenses . 

Bill :     I  don't  understand,  Mr.  Smith. 

Mr>  Smith:     Well,  Bill,   let's  take  a  look  at  the  overall  business 

and  see  what  expenses  are  connected  with  the  plumbing  business. 

Bill^     You  mean  like  the  truck  I  drive? 

Mr.   Smith:     Yes,  that  certainly  is  a  major  expense.  Bill,  since 
the  truck  alone  costs  around  $2,000  and,  of  course,  there  is  the 
operating  expenses  of  the  truck   •    •    •  gas,  oil,   and  insurance. 

Bill ;  You  know,  I  didn't  consider  this  kind  of  expense.  That  would 
mean  that  the  tools  I  used  would  be  operating  expenses. 

Mr.  Smith:     That's  right  Bill,  the  electric  pipe  threader  alone 
cost  around  $400.00. 

Bill:     I  can  see  where  you  need  to  charge  the  customer  more  than 
just  what  my  salary  would  be. 

Mr>   Smith:     In  addition  to  the  cost  that  we  have  mentioned.  Bill, 
we  must  pay  for  operating  license  each  year  as  well  as  insurance 
and  other  benefits  to  our  employees  and  we  must  hire  someone  to 
"keep  books",  that  is,  (to  be  sure  that  bills  are  sent  proiTiptly 

and  payments  are  accounted  for. 


Bill :     Gee.     I  never  considered  all  these  expenses.     Are  there 
any  'others? 

Mr,  Smith:     Well,  Bill,   each  business  is  in  operation  to  make  a 
profit.     This  means  that  you  must  make  above  the  costs  of  running 
a  business  in  order  that  a  profit  can  be  made  to  the  people  who 
start  a  business,  otherwise,  there  would  be  no  new  businesses 
started. 

Bill ;     I  think  I  understand  more  of  how  a  business  operates  and 
I  understand  v/hy  the  company  must  charge  more  than  the  salary 
I  am  paid. 

Mx\  Smith:  Glad  you  came  in  Bill,  and  maybe  you  may  w^nt  to  make 
a  list  of  how  much  it  costs  me  to  give  you  a  job. 

Bill ;  I  would  like  to  do  that  it  would  make  a  good  project  ...d 
help  me  learn  more  about  the  business. 

Class  Activity  I 

Why  do  you  think  Mr.  Smith  charged  more  for  Bill's  labor 
than  the  $2.50  per  hour  that  Bill  received? 

7"  1 . 

2. 

I  3. 

4. 

:  5. 

r  ■  ^• 

Class  Activity  II 

I  What  would  be  some  of  the  overhead  and  operating  costs  in 

^  the  following  types  of  businesses: 

Y  1.  Farming 


Fisherman ; 
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3.  Mechanic: 


4.     Filling  station  operator: 


5.     Truck  driver: 


6.  Secretary: 


7.  Beautician: 


8.     House  painter: 
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Good  ^oR,\iefi^ 

UP      TO     Vi? U  ^ 
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WCPDS  YOU  SHOULD  KNOW 


].  Salarv:     The  amcunt  of  monev  paid   for  serv'ices  performed. 

^'  Employee:     A  porson  employed  by  son^oonG  else. 

3.  Employer ;     A  person  who  hires  or  r-urcrvises  some  other  person. 

^'  Vocational :     Havincj  to  do  v;ith  work. 

5.  Curriculum :     The  course  of  study  provided  by  a  school. 

6.  Work-study-prograni :     A  school  program  designed  to  give  the 
student  actual  work  experience  while  he  is  attending  school. 

'     P^og^^^^ss  report::     A  report  completed  by  the  employer  discussing 
the  student progress   .    .    .this  is  usually  given  to  the  coun- 
selor and  teacher. 

8.  In-school-training :     The  name  given  to  a  student's  activities 
if  he^'is  working  in  a  school  sr-tt-ing. 

9.  Out-of-school  training :     The  name  given  to  a  student*.^  program 
if  he 'is  working  in  a^'sctiocl  setting. 

10-  Vocational  .Rehabilitation :     A  public  agency  whose  objective  is 
to  assist  vocatTonally  handicapped  people  to  overcome  their 
handicap  to  the  extent  they  can  successfully  hold  down  jobs, 

11-  Counselor :     A  person  employed  by  the  school  or  Vocational 

Rehabilitation  to  help  .the  student  with  problems 
that  he  may  have.     These  problems  may,  or  may  not 
be  vocationally  related. 

12.  Social  Security  card:     A  card  issued  to  a  worker.     This  card 
contains  the  worker's  name  and  a  mumber.     This  number  he].ps 
the  Social  Security  Administration  keep  up  with  the  amount  of 
social  security  tax  paid  by  the  worker. 

13.  Social  Security  tax:     The  payment  the  worker  makes  to  the  Social 
Security  Administration-     The  worker  may  receive  benefits  from 
this  tax  in  the  form  of  payments  if  he  becomes  disabled  or,  upon 
his  retirement. 

14.  Refund:     Used  to  indicate  a  payment  made  to  an  individual  if  he 
overpays  his  income  tax. 

15.  Exemptions :     Allowable  deductions  to  the  tax-payer  when  he  is 

submitting  his  income  tax. 

16.  Dependent :     A  person  who  is  dependent  on  another  for  most  of 
his  support. 
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17.  Interview:  This  work  is  used  to  moan  when  the  person  looking 
for  a  job  presents  hd.-inself  to  a  person  needing  a  worker.  The 
face-to- face  meeting  is  called  an  interviev\7. 

18.  Personnel:     Usually  used  to  refer  to  the  total  nuiTiber  of  work- 
ers  in  a  q i ve n  job. 

19.  Applicant :     A  person  applyina   for  a  job. 

20.  Reference:     A  person  asked  to  toll  whether  he  thinks  another 

person  would  make  a  good  worker  for  a  particular  job. 

21.  Budget :     A  list  containing  how  much  income  you  expect  to  re- 
'celve~and  how  this  income  if         be  spent. 

22*     Savings  account:     Putting  money  in  an  institution  such  as  a 

bank  foF"  the  ""primary  purpose  of  saving  as  opposed  t.o  a  check- 
ing account. 

23.  Depreciation:     The  amount  of  money-loss  on  an  item  of  property 

due  to  wear  and  use,     A  car  may  be  purchased  for  $500 • 00  but 
at  the  end  of  the  year  is  worth  only   $4  00.  00  .     Therefore,  l-he 
amouni:  of  loss  due  to  depreciation  is  $100  o 

24.  Carrying  charges:     The  amount  of  money  charged  for  lending 
.money,   or  buying  "on-time"    .    •    ,   this  expense  goes  tov;ard 
the  extra  expense  for  keeping  books,  etc. 
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HOW  DO  YOU  SCOPE? 
Circle  the  correct  answer: 

1.  A  person  who  works  for  another  is  known  as: 

a.  Employer  c»  Employee 

b.  Supervisor  d.  Counselor 

2 .  Which  IS  not  considered  a  good  worker  trai t : 

a.  Honesty  *  c-  Tardiness 

b.  Dependability  d.  CJ.eanliness 

3.  A  person  applying  for  a  job  may  be  knoivn  as: 

a.  Personnel  c-  Employee 

b.  Employer  d-  Applicant- 

4.  Before  accepting  a  job,   an  applicant  should  have: 

a.  Insurance  c-     Progress  repoi't 

b.  Savings  Account  d.     Social  security  card 

5.  A  person  who  would  probably  be  placed  in  charge  of  hiring 
workers   in  a  large  company  would  probably  be: 

a.  A  technician  c-  President 

b.  Health  Officer  d.     Personnel  Manager 

6.  Payment  received  from  over-paying  your  income  tax  is  known  as ; 

a.  Deduction  c-  Pefund 

b.  Exemptions  Social  Security  Payments 

7-     Which  of  the  following  would  not  ordinarily  be  deducted  from, 
your  gross  pay: 

a.  Group  Insurance  c-  Social  Security  Tax 

b.  Income  Tax  Car  Payments 
8.     Charges  for  buying  on  credit  are  knovm  as; 

a.  Income  c.  Carrying  charges 

b.  Refund  -  Deductions 
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9.     A  person  would  probably  find  employjnent  listed  under  the 
follov/ing  part  of  a  nev:spaper: 

a.  Front  page  c.  I^'fagazine  section 

b.  Want  ads  d.  Editorial  section 

10.  What  is  the  aip.ount  of  deprecirttion  on  a  car  that  was  bought 
for  $300  at  the  beginning,  of  the  year  but  was  worth  only  $250 
at  the  end  of  the  year? 

a.  $250.00  c.  $50,00 

b.  $100.00  d.  $75.00 

11.  If  you  purcha-ed  four   (-1)    t:  at  a  cost  of  $80  .00,-.   one  tire 
would  cost: 

a.  $20.00  c.  $18.00 

b.  $15.00  d.  $45.00 

12.  To  write  your  signature  on  the  back  of  your  check  is  known  as: 

a.  Forgery  c.  Falsifying 

b .  Endorsing  d •     Joint  account 

13.  To  write  a  letter  asking  for  employment  is  known  as: 

a.  An  acceptance  letter  c.     Letter  of  application 

b.  Reference  letter  d.     Friendly  letter 

14.  A  joint  checking  account  means  that: 

a.  You  cannot  write  checks  on  your  money. 

b.  More  than  one  person  can  write  checks . 

c.  The  money  is  in  a  savings  accouJit. 

d.  A  combination  of  a  savings  and  checking  account. 

15.  Which. of  the  following  would  not  be  e-.  factor  in  determining  how 
much  ithe  bank  paid  you  to  use  your  money  while  it  was  in  a 
savings  accQunt : 

a.  Amount  of  money  in  bank  (principal) 

b.  The  interest  rate  paid  by  the  bank. 

c.  The  length  of  time  your  money  remains  in  the  bank. 

d.  The  place  where  you  earned  your  money. 
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16.  Signing  someone  else's  name  to  a  check  is  known  as: 

a.  Forgery  c.  Interest 

b.  Joint  account  cl.  Signature 

17.  Which  of  the  following  would  be  least  important  in  being  a 
s-uccessful  salesm.an: 

a.  Superior  strength  c.  Honesty 

b.  Ability  to  get  along  v/ith  others       d.  Self-confidence 

18.  The  state  employment  office  is: 
a-     In  business   to  make  a  profit . 

b.     Always  located  in  the  center  of  town, 
c-     Non-profit  tax  supported- 
d-     Privately  financed. 

19.  Which  of  the  following  would  no^  be  a  deciding  factor  in 
determining  if  a  student  is  ready  for  out-of chool  v/ork 
stations: 

a.  Age  of  student  c.     Attendance  record  of 

student 

b-     Cooperativeness  of  student  d.     Number  of  brothers  and 

sisters 

20.  The  yellow  pages  of  a  telephone  book  lists; 

a-     The  number  of  businesses   located  in  the  community - 

b.  The  names  of  churches  and  schools  located  in  the  community. 

c.  Both  1  and  2  are  orrect- 

d.  Neither  1  nor  2  is  correct - 

21-     A  social  security  card  does  not  contain  which  of  the  following: 

a.  Name  of  worker  c.     Social  Sec\irity  No. 

b.  Age  of  worker  d-     Worker ^s  signature' 

22.     Which  of  the  following  is  not  a  good  reason  for  starting  a 
checking  account: 

a.  Safer  than  carr^/ing  cash  c.     A  cancelled  check  may  be 
;  ■  used  for  a  receipt 

b.  The  bank  pays  interest  on  d.     The  check  may  be  more 
money  in  a  checking  account  convenient  in  paying  bil. 
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A  man  drove  250  miles  v;ith  25  gallons  of  gas.     How  many 
miles  did  he  average  per  gallon  of  gas? 

a,  10  miles  per  gallon  c.     20  miles  per  gallon 

b.  9  miles  per  gallon  d.     14  miles  per  gallon 

Which  factor  would  be  least  important  when  deciding  on  buying 
a  car? 

a.  Cost  of  car  c.     /^ge  of  car 

b.  Mechanical  condition  of  car  d.     The  method  of  advertising 

the  car 

Which  job  would  be  most  likely  to  require  a  worker  to  be  a 
college  graduate : 

a-     Truck  driver  c-     School  teacher 

b-     Secretary  d-     Nurses'  aide 
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TITLE:  Hunt  the  Anim-ls 

Grade:  All  Grades 

Purpose:  To  enable  students  to  be  more  observant  in  class>  on  the 

job,  etc. 

Description:        Before  the  meeting,  place  small  pictures  of  anirr^ls 
around  the  room  so  that  they  are  concealed  but  not 
completely  hidden  from  sight.    During  the  meeting  have 
the  group  walk  around  the  room  and  try  to  spot  the  animals. 
When  a  player  sees  one  she  makes  a  mental  note.  After 
about  three  minutes,  all  return  to  their  places  and  list  the 
animals  they  saw  and  where.    One  point  is  given  for  :h 
correct  answer.    The  team  with  the  greatest  number  of 
points  is  the  v/inner. 


TITLE:  Kim^  s  Game 

Description:        The  leader  places  about  twenty  objects  on  a  table  and  puts  a 
cover  over  them-    Each  team,  in  turn,  is  brought  to  the 
table  and  the  cloth  is  removed  for  one  minute.  Then 
the  girls  go  back  to  their  places  and  each  writes  do\  n  as 
many  of  the  objects  as  she  can  recall.    One  point  is  scored 
for  e'^ch  article  listed.    The  team  with  the  highest  number 
of  points  is  the  winner. 


TITLE:  Patterns 

Description:        Draw  twenty  paiterivs,   such  as  those  illustrated  at  the 
bottom  of  the  page,  and  place  them  around  the  meeting 
room.    The  players  are  given  five  minutes  to  look  at  the 
designs  and  try  to  memorize  them.    Then  they  are  asked 
to  .  xake  accurate  sketches  of  the  patterns.    One  point  is 
scored  for  each  clear  reproduction  and  the  team  with  the 
highest  score  is  the  winner- 
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TITLE: 
Grades; 
Purpose: 
Description; 


Buzz  and  Fizz 


All  (Trades 


To  find  out  how  well  the  students  concentrate- 

The  first  player  calls  out  '-one'',  the  next  '*twp,"  the  third 
'^three"  B,v^d  so  on  antil  seven  is  reached.    The  player  who 
ordinarily  would  call  this  aumber  says  '''Buzz^'  instead. 
When  any  multiple  of  seven  (fourteen,  twenty-one)  c-^  any 
number  containing  seven  (seventeen,  twenty-seven)  is  to 
be  called,  "Buzz"  is  substituted.    After  '^Buzz-buzz" 
(Seventy- seven)  the  counting  starts  again  with  one.    If  a 
player  misses  she  drops  out  of  the  game. 

Fizz.    The  woxa  ''Fizz"is  substituted  in  the  countiD^> 
for  five,  any  multiple  of  five  or  any  number  in  which  five 
occurs.    After  "Fizz-fizz"  is  called  for  fifty-five,  the  game 
starts  over  again. 


TITLE:  i;uxnbers 

Description:     The  group  sits  in  a     rcle  and  counts  off.    It  is  important 

to  stress  that  the  ^       bers  belong  to  the  positions  rather  than 
to  the  players.    The  g^me  starts  with  fVe  person  in  the  first 
position  calling  out  the  number  of  one  of  the  other  positions. 
The  player  occupying  that  position  must  answer  immediately 
with  another  number  and  so  on. 

If  a  player  hesitates  or  calls  out  her  ov^n  number,  she 
must  move  to  the  higher  number  position.    The  players  with 
numbers  higher  than  the  original  number  of  the  player  who 
missed  thus  have  a  chance  to  move  up  one  position.  For 
example,  if  there  are  f^enty  in  the  game  and  the  second 
player  misses  she  must  take  the  place  of  number  twenty  who 
then  becomes  number  nineteen.    Thi^  affects  all  the 
positions  down  to  number  three,  who  moves  into  the  second 
place.    The  object  of  the  game  is  to  see  who  can  stay  in  the 
first  position  the  longest. 


ERIC 


4G04 


I 


TITLE:  Many  i:*iotions  -  3  - 

Description:     The  group  sits  or  stands  in  a  circle  and  the  player  who  is 

^'It'^  leaves  the  room.    One  person  is  selected  as  the  leader 
and  is  responsible  for  starting  and  changir.^  the  motions. 
The  leader  generally  starts  by  clapping  her  hands  which  is 
the  signal  for  *'It"  to  return  and  take  a  position  in  the  exact 
center  of  the  circle.    When  "It's"  back  is  turned,  the  leader 
changes  the  motion  to  tapping  her  toes,  moving  her  arms 
above  her  head  or  whatever  she  de sixes  and  all  the  other 
members  immi?^diately  follow  her  example,    "It"  tries  to 
determine  who  tb^  leader  is.    If  after  three  times  she  has 
failed  to  name  ti.^  leader,  she  must  leave  the  room  again. 


TITLE:  ^*Simon  Says"— Compass  Points 

Purpose:  To  help  students  to  follow  directions  better. 

Grades:  All  graded 

Description:     Every  time  "Simon  Says"  do  something,  the  players  must 
do  it.    However,  if  a  comnaand  is  given  without  the  prefix 
"Simon  Says,  "  the  players  must  remain  motionless.  For 
example:  when  "3:^* on  3ays--the  wind  blows  north,  " 
everyone  turns  tc        '  the  north  but  if  the  leader  simply 
says:   "The  wind  u^ows  east,  "  no  one  moves.    If  a  player 
moves  at  the  wrong  time  or  turns  in  the  wrong  direction,  he 
puts  one  hand  on  his  head.    The  second  time  he  misses,  he 
puts  the  other  hand  on  his  head.    The  third  time  he  fails, 
he  is  out*    The  more  quickly  the  commands  are  given  and 
the  greater  the  number  of  different  compass  points  called, 
the  more  difficult  the  game  will  be.    The  team  that  has  the 
most  players  still  in  the  game  at  the  end  wins. 


TITLE:  Foolish  Facts 

Grades:  All  Grades 

Purpose:  To  help  students  to  distinguish  facts  and  opinion^ 

Description:     Two  places  in  the  room  are  designed  as  "True"  and 

"False".    As  the  Ijader  calls  out  a  fact,  such  as  "All 
snakes  are  poisonous,  "  the  players  run  to  whichever  end  of 
the  room  they  think  is  ri^^ht.    Each  member  who  was 
correct  gains  a  point  for  her  team.    Those  who  were  wrong 
subtract  a  point.    The  team  with  the  highest  score  is  the 
winner.    Make  up  a  list  of  facts  for  this  game  which  relate 
to  the  interests  of  the  group  and  take  time  to  see  that  all 
members  understand  why  each  statement  is  ''true*'  or 
'^alse*'.  n^cn 
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TITLE:  Personality  Roundtable 

Grade:  10th,  11th,  and  12th 

Purpose:  To  get  the  students  to  recognize  their  own  strong  a-  ^  ^-eak 

points  and  those  of  their  classmates. 

Description:       First  of  all*  it  must  be  remerr.bered  that  an  exercise  of  vhis 
type  must  be  handled  vtith  a  great  deal  of  tact.    It  should  be 
carried  out  at  the  beginning  of  the  year  and  again  at  the  end 
to  see  what  improvements  have  been  made. 

The  students  should  be  arranged  in  a  circle.    Each  one  have 
a  pencil  and  paper  ready  to  take  notes.    These  notes  will  be 
kept  throughout  the  year  for  the  student^s  referral  and  for  the 
evaluation  at  the  end  of  the  year.    For  the  best  results,  let 
the  girls  evaluate  the  boys  and  the  boys  evaluate  the  girls  . 
During  the  evaluation,  the  first  person  will  begin  by  giving  his 
strong  points  and  then  the  ones  that  he  feels  need  improving. 
Then  another  person  or  persons  will  be  called  on  to  add  to 
what  has  already  been  said.    The  person  being  e  valuated  will 
take  notes.    The  students  must  be  encouraged  to  point  out  both 
the  strong  characteristics  and  the  weak  ones. 

At  the  end  of  the  year,  a  similar  activity  will  take  place  to 
see  if  the  students  improved  on  their  weak  points  and  main- 
tained their  strong  characteristics. 


TITLE: 
Grade: 
Purpose: 
Description: 


Charity  Food  Pasket 
Uth  and  12th 

To  teach  the  application  and  necessity  of  aocial  awareness 

First,  assign  a  committee  of  three  students  in  the  prograr* 
to  get  a  list  ol  needy  families  from  the  school  counselor  or 
local  welfare  department.    Second,  have  each  class  bring  a 
certain  kind  of  food  (canned  vegetables,  meats,  fruit  and  nuts) 
and  augment  the  basket  with  money  from  the  CVAE  treasury 
and  purchase  necessary  items  to  fill  the  baskets  with  a 
balanced  meal.    Third,  assign  a  committee  to  receive 
the  goods,  make  the  necessary  purchases  and  arrange  the 
bapkets  a  few  days  before  Thanksgiving  and  Christmas  or 
oth^^r  appropriate  occasion* 


ERIC 
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TITLE: 
Grade : 
PurT^ose: 

Description: 


Job  Cualifications 


ICth  and  lit 


TITLE: 
Grade : 
Purpose : 

Description: 


To  make  the  students  realize  the  importance  of  being  well 
qualified  fcr  a  job. 

This  project  should  take  place  during  the  first  part  of  the 
year  before  students  are  employed  if  possible.    The  projecz 
could  start  by  having  a  person  from  the  local  State  Depart- 
ment of  Labor  to  talk  on   the  "rualific;^tions  Employers 
Expect  From  Their  Employees. 

CVAE  Password 

All  Grades 

To  review  terms,  procedures  and  the  business  know-how 
of  students. 

Play  as  a  game  just  like  the  Password  T.  V  •  program. 
Divide  class  into  two  teams.    The  coordinator  should  act 
as  official  judge  and  talented  student  can  act  as  emcee* 
Buzzers  can  be  used  by  timer  -  suggest  15  seconds  time 
limit  for  each  word. 

The  students  develop  a  long  list  of  words  used  by  DE 
personnel,  and  of  ones  used  on  their  jobs,  or  in  units  of 
study.    The  exncee  chooses  a  word  from  a  list  of  two  3'^  by 
5"  cards  hands  the  word  to  the  players.    Two  players  come 
forward  and  seat  themselves  at  the  table. 

The  emcee  gives  the  same  word  tc  player  A  and  B.  They 
are  allowed  to  give  one  word  clues  to  their  teammate. 
You  will  also  need  a  score  keeper  to  write  results  on  the 
blackboard.    Start  at  10  points  and  go  down  one  point  each 
time  a  wrong  answer  is  given.    When  the  correct  answer  is 
given,  that  team  is  awarded  remaining  number  of  points  . 
'  "    points  wins  the  game.    Loosinr  partners  must  sit  down 
d  are  replaced  by  two  more  of  their  team  mates. 


CVAE: 


Good  practice  tor  Spelling  Contest. 
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TITLE: 
Grade: 
Purpose : 
Description: 


Suggestions: 


TITLE: 
Grade: 
Purpose: 
Description: 


Evaluation: 
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Career  Day 
nth  and  12th 

To  acquaint  students  with  the  different  careers  of  today. 

This  project  can  be  very  beneficial  to  the  student  but  it 
must  be  well  planned  and  organiz(=;d. 

Everyday  for  a  month  have  a  speaker  come  and  talk  to  the 
class  on  their  particular  career.    If  possible  the  teacher 
should  try  to  have  speakers  from  related  fields  for  a 
week  and  then  the  next  week  have  speakers  from  another 
field. 

At  the  end  of  the  series  the  teacher  should  have  the  students 
write  an  evaluation  to  determine  if  they  have  benefited  from 
the  lectures, 

1.  Invite  other  teachers  and  classes  to  come  hear  your 
series  of  guest  speakers.  . 

2.  Run  a  news  article  in  your  local  paper  telling  about 
your  project. 


Teen-Age  Charge  Accounts 
10th 

To  make  students  aware  of  teen-age  credit. 

Survey  the  student  body  for  information  concerning  credit 
and  charge  accounts. 

Sample  question  -   Do  you  have  any  charge  accounts? 
How  many?    Where?    What  is  your  credit  limit? 
How  much  do  you  charge  on  the  average  per  month? 
Do  you  use  a  credit  card  for  gasoline? 
Why  do  you  like  credit  cards  or  charge  accounts? 

Compile  the  results  and  make  a  large  bulletin 
board  in  a  main  school  hall  showing  the  results. 

Have  an  article  written  and  placed  in  local  paper  (school) 
and  local  community  newspaper.    Ask  merchants  to 
evaluate  your  project. 


ERIC 


TITLE : 
Grade: 
Purpose : 

Description: 


CVAE: 


Evaluation: 
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Teacher  of  the  \7eek  or  Month 
11th  and  12th 

To  promote  CVAE  in  the  school  and  better  relations  between 
students  and  teachers. 

Make  a  good  looking  showcase  for  the  hall  where  student 
traffic  is  heavy.    Each  week  or  month  show  a  picture 
of  a  different  faculty  member  and  a  short  write-up  about 
him.    Have  a  big  CVAE  sign  displayed  and  a  sign  that  says 
Teacher  of  the  Week  or  Month* 

The  club  could  handle  this  as  a  project  over  the  entire 
year  and  compete  in  the  chapter  of  the  year  contest  with 
this  project. 

Ask  or  listen  for  favorable  or  unfavorable  comments  on  the 
window. 


TITLE: 
Grade: 
Purpose: 
Description: 


Grooming  and  Business  Dress 
10th  and  Uth 

To  research  dress  and  grooming  requirements. 

Have  the  students  develop  a  manual  in  connection  with  the 
study  of  grooming  and  business  class.    Each  manual  should 
contain  a  report  on  "Why  proper  business  dress  is  impor- 
tant" and  "The  proper  dress  for  an  interview.  "  The 
students  would  be  assigned  a  job  classification  and  a  manual 
on  the  proper  business  dress  for  that  particular  job  giving 
a  detailed  description  of  the  proper  dress  and  including 
pictures  and  illustra.tions  collected  from  newspapers, 
magazines  and  other  sources.    The  end  result  would  be 
presented  to  the  class. 
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TITLE : 


Budgeting  First  Pay  Check 
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Grade:  11th 

Purpose:  To  help  students  plan  their  spending. 

Description:        During  the  orientation  period  each  student  should 

plan  a  budget  for  spending.    In  class  ask  them  to  make  a 
list  of  everything  in  detail  of  what  they  spend  in  a  weeks 
time.    Then  make  them  put  down  what  they  make  for  a 
week's  pay  and  subtract  what  they  spend.    If  they  possibly 
spend  more  than  they  make,  or  if  they  are  not  saving  anything 
try  to  make  them  realize  the  importance  of  saving. 

Make  a  scale  to  show  them  what  percent  they  should  spend 
and  v/hat  percent  they  should  save.    Have  them  decide  just 
how  they  are  going  to  spend  one  week's  check.    Then  that 
week  they  should  recoi:  i  what  they  do  with  their  money.  At 
the  end  of  the  week,  they  should  compare  this  to  their 
budget  and  see  how  close  they  came  to  staying  on  their 
budget. 

Evaluation:         If  the  project  is  effective  take  them  on  a  field  trip  to  a  local 
bank  and  allow  time  for  interested  students  to  open  their 
own  accounts. 


TITLE:  Conduct  a  Series  of  Guest  Lectures  Concerning  Good  Groom- 

ing 

Grade:  10th  and  11th 

Purpose:  To  help  the  students  understand  the  importance  of  good 

grooming.    To  help  the  students  dress  properly  for  the  job. 

Description:        Set  aside  one  half  of  an  hour  a  week  in  which  the  students 
may  be  taught  the  importance  of  good  grooming.  Invite 
different  types  of  employers,  home  economists,  personnel 
leaders,  models,  etc*    to  le  cture  on  the  various  areas. 
Successful  sales  personnel  could  be  invited  to  explain  how 
they  dress  for  a  job.    If  possible,  have  live  models  to 
show  what  the  speaker  is  talking  about.    Maybe  have  one 
improperly  dressed  and  one  properly  dressed  and  let  the 
class  see  and  talk  about  the  difference. 


4G1.0 


Have  one  program  presented  by  the  students  of  the  CVAE 
club  to  a  school  assembly. 


CVAE: 


Evaluations: 


This  would  be  an  excellent  professional  meeting,  as  well 
as  good  public  relations. 

Have  students  write  an  essay  about  grooming.  This  should 
be  completed  after  the  series  has  ended. 


TITLE: 

Players: 

Grade: 


\yink 


An  uneven  number  of  21  to  41  players 


All  Grades 


Description:       An  Uneven  number  of  players  is  required  for  the  game. 

Suppose  there  are  twenty-one  players.    Eleven  chairs  are 
placed  in  a  circle.    Eleven  playef  s  stand  behind  these 
chairs  as  guards*    Ten  players  are  seated  in  the  chairs. 
The  object  of  the  game  is  not  to  be  a  guard  of  an  empty 
chair.    All  the  seated  players  look  toward  the  one  who  is 
guarding  the  empty  chair  at  the  beginning.    He  winks  at 
someone  who  is  seated.    At  once  that  one  springs  up  and 
runs  across  and  fills  the  empty  chair.    He  may  not  escape 
if  his  guard  lays  his  hand  up  on  his  shoulder s«    Each  guard 
must  keep  his  hands  at  his  sides  and  must  not  touch  the 
shoulders  of  the  one  he  is  guarding  until  he  sees  his  player 
winked  at.    The  guard  who  is  not  paying  attention  is  in 
danger  of  losing  the  one  whom  he  is  guarding. 


TITLE:  Words  or  Word  Making 

Grade:  All  Grades 


Description:       Each  player  has  a  pencil  and  a  sheet  of  paper.    A  long 

word  is  given  out,  which  each  writes  at  the  top  of  the  sheet. 
Then  all  are  given  ten  minutes  to  see  who  can  write  the 
longest  list  of  words,  using  only  the  letters  found  in  this 
word  on  the  paper,  and  never  using  any  letter  more  often 
than  it  appears  in  the  word.    One  with  the  longest  list,  winne 


i 
I 


TITLE: 

Players: 

Grades: 


10  - 


Yes  or  No 

10  or  more  players 

All  grades 


Description: 


TITLE: 
Players : 
Grades: 


One  of  the  players  is  sent  out  of  the  room.    The  rest 
decide  upon  some  object  in  the  room.    The  guesser  comes 
in  and  asks  questions  to  find  out  what  the  object  is^  but  all 
the  questions  must  be  such  tliat  they  can  be  answered  by 
"y^^s  or  no".    For  example  the  guesser  may  not  say 
"What  coler  is  it"?  but  may  say,  "Is  it  red?*'  The  one  who 
answers  when  the  guesser  guesses  right  becomes  "IT"  and 
goes  out, 

TWENTY  QUESTIONS*    In  playing  this  game  the  guesser 
may  ask  only  twenty  questions.    If  he  has  not  guessed  the 
object  correctly  before  he  has  used  up  his  twenty  he 
must  pay  a  forfiet.    If  he  can  do  it  within  twenty  questions, 
he  then  chooses  the  one  who  will  be  ''IT". 


Stage  Coach 

10  or  more  players 

All  grades 


Description: 


] 

i 


The  leader  should  be  a  good  story-teller.    He  gives  each  of 
the  players  the  name  of  some  part  of  the  stagecoach 
or  of  some  of  the  passengers.    One  may  be  the  "whip",  the 
'Svheels",  the  2  cushionsj,  the  windows,  or  the  fat  old 
gentleman,  the  woman  with  the  bandbox,  etc.  . .  If  there 
are  several  players  ,  they  may  be  given  the  same  names, 
although  those  who  have  the  same  names  should  not  be 
seated  close  to  each  other. 


( 


All  the  players  but  the  leader  are  seated  either  in  a  circle 
or  anywhere  about  the  room.     The  player  tells  Ihe  story 
about  a  stagecoach.    V/henever  he  names  one  of  its  parts 
or  passengers,  the  one  or  ones  baring  that  name  must  get 
up  at  once  when  his  name  is  called  he  is  either  out  of  the 
game  or  may  pay  a  forfiet.    Whenever  the  storyteller  says 
"Stagecoach**  all  the  players  must  get  up  ?f.nd  turn  around. 
Whenever  he  says  Stagecoach  Upset,  all  of  the  players  mui^l 
change  seats.    The  leader  now  trier,  to  get  a  seat  for  him- 
self, and  the  players  who  are  left  without  a  seat  become  the 
leaders  of  the  next  game. 


Title:  Teapot 

Players:  Any  number  of  players 

Grade:  All  Grades 

Description:        One  player  is  sent  out  of  the  room.    The  rest  decide  upon 
some  object  in  the  room.     They  then  call  the  one  who  has 
gone  out  of  the  room  ^o  guess  what  has  been  selected.  Each 
one  says  something  about  the  object,  but  uses  the  word 
*'teapot"  in  place  of  the  object  itself.    For  example,  the 
clock  is  chosen.    One  of  the  players  says,   **Teapot  has 
hands.  "   Another  says,   "Teapot  strikes,  -^the  one  who  says 
something  which  enables  the  guesser  to  learn  what  the  object 
is  now  becomes  It,  and  goes  out. 


Title:  Rapid  Pass 

Players:  10  or  more  players 

Grade:  8-11 


Description:        The  players  all  stand  in  a  circle.    Four  or  five  articles 

are  handed  to  as  many  children.    These  articles  should  be  of 
different  sizes  and  shapes,   such  as  a  broom,  a  wastepaper 
basket,  a  thimble,  or  a  hairpin.    While  music  is  being 
played  these  articles  are  passed  around.    Those  who  are 
holding  any  of  the  articles  when  the  music  stops  must 
I"  drop  out  of  the  game.    Of  course  no  one  wishes  to  drop  out, 

]  so  everyone  must  be  alert  and  move  as  quickly  as  possible, 

keeping  the  articles  passing  all  the  time. 

4G13 
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Title:  Investigation  Job  Opportunities 

Grades;  10th,  Uth,  and  IZth 

Purpose:  To  help  students  discover  types  of  jobs  that  are  available 

in  distribution. 

Description:        This  project  should  be  carried  on  in  the  beginning  of  the 

year  in  cs-se  some  of  the  students  want  to  prepare  themselves 
for  a  particular  job  during  the  year.     To  introduce  the 
activity,  invite  representatives  of  the  local  employnnent 
agency  to  come  in  and  tell  the  students  about  some  of  the 
jobs.    To  continue  the  project,  have  the  students  look  in 
newspapers,  trade  journals,  the  Wall  Street  Journal,  and 
other  magazines  to  find  information  on  jobs  in  distribution, 
have  them  compile  this  information  to  be  presented  to  the 
class  and  turned  in  for  evaluation. 


Title:  Monopolize  Your  Time 

Grades:  11th  and  12th 

Purpose:  To  teach  students  the  value  of  making  wise  decisions 

and  purchases. 

Description:        The  teacher  brings  approximately  three  or  four  monopoly 
games  to  class,   students  are  divided  in  groups  of  four  and 
each  group  has  a  game. 

They  choose  a  banker  for  each  group  and  then  begin  to 
play.     The  teacher  acts  as  observation! st  while  the  student? 
are  playing.    He  goes  from  group  to  group  and  observes  the 
students  making  purchases  and  various  moves. 

After  the  students  have  played  for  thirty  minutes  the  teacher 
should  then  tell  them  to  <5top.    Each    student  should  then 
compare  their  final  ^status  or  standing  -  ie.,  how  much  money 
they  have,  the  number  of  investments  such  as  buying  houses, 
utilities,   etc.    Then  they  should  discuss  as  a  whole  they  way 
they  could  improve  their  financial  standing  and  note  how 
they  can  avoid  making  the  same  mir;takes.    Then  they 
should  discuss  how  they  can  apply  the  lessons  learned  in 
this  game  to  the  actual  business  world. 
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Title:  Pick  Up  Your  Troubles  -  Popularity- 

Players:  20  or  more  players 

Grades:  All  Grades 

Description:        Let  us  suppose  that  there  are  more  boys  than  girls. 

The  boys  choose  girl  partners.    The  extra  boys  stand 
in  a  circle  with  their  partners,  while  they  sing  or  while 
sonneone  plays  the  chorus  of  Pack  Up  Your  Troubles- 
At  th©^  phra&e  "whats  the  use  of  worrying"  the  boys 
right-about-face  and  march  in  the  opposite  direction, 
while  the  girls  keep  on  as  before.    When  the  music  stops 
suddenly  or  the  leader  shouts  "Partners**  each  boy  must 
try  to  find  a  partner  and  those  in  the  center  try  to  take 
a  partner.    Those  who  get  no  partners  go  into  the  center 
for  the  next  round. 

The  game  is  sometimes  called  POPULARITY,  and  may 
be  played  to  the  music  of  the  TURKEY  IN  THE  STRAW 
(Old  Zip  Goon- -Victor  Record  20592) 


Title:  I  Love  My  Love  -  The  Ministers  Cat 

Players:  10  or  A^ore  Players 

Grades:  8-11 

Description:        The  children  sit  in  a  circle.    The  first  child  says, 

*'I  love  my  love  with  an  'a'"  and  finishes  the  sentence 
by  some  word  that  begins  with  **a**  such  as  active.  " 
That  is  I  love  my  love  with  an  a  because  he  is  ''activel' 
The  next  child  may  say,  I  hate  him  because  he  is  angry. 
The  third  may  say,  "I  feed  him  on  apples.      The  fourth 
may  say,  his  name  is  Alfred.    The  fifth  may  say,  *'and 
he  lives  in  Africa.  "  and  so  on.    After  the  whole  circle 
has  taken  part  the  game  begins  again  with  the  letter  "b". 

THE  MINISTERS  CAT.    The  players  sit  in  a  circle.    The  first  player  says, 
''The  ministers  cat  is  an  active  cat.      The  player  to  the 
right  describes  the  cat  with  another  word  beginning  with 
"A**  and  so  on  around  the  circle.    When  the  first  players 
turn  comes  next,  he  starts  to  describe  the  minister's 
cat  with  an  adjective  beginning  with  "b^*.    Anyone  who  cannot 
supply  a  word  gives  out.    Go  through  the  alphabet  until  the 
players  agree  to  stop. 


ERIC 
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Title:  BIRD,   BEAST,  OR  FISH 

Players:  Any  number  of  players 


Grade:  All  grades 

Equipment:  A  sofa  cushion 


Description:        The  players  all  sit  in  a  circle  except  the  one  who  is  "It. 

This  one,  who  stands  in  the  center,   throws  a  cushion  or 
soft  ball  or  a  knotted  handkerchief  at  some  player, 
and  at  the  same  time  calls  out  "Beast'*  or  **Bird"  or 
'T'ish".    At  once  he  quickly  counts,   ''One,  t^\'0,   three,  four, 
five,   six,   seven,  eight,  nine,   ten,     out  loud  while  the 
player  at  whom  the  handkerchief  or  ball  has  set^n  thrown 
must  name  some  animal,  if  he  has  called  "Beast";  and  if 
he  has  call  "Bird",  some  bird;  or  some  fish,  if  has 
called  "Fish".    He  must  do  this  before  "It"  has  reached 
ten.    If  the  one  who  was  hit  by  the  cushion  fails  to  answer 
correctly  before  ten  is  counted  he  che-iiges  place  ijith  uoe 
thrower.    No  child  may  name  any  beast,  bird   or  fish  that 
has  been  named  before  by  any  other  child.    EARTH,  AIR, 
FIRE,  AND  WATER.    If  the  word  "Fire"  is  called,  all 
must  remain  silent*    V/hen  Earth  is  called  the  one  to  whom 
the  ball  is  thrown  must  name  an  animal;  when  "Air"  is 
called,  a  bird;  when  "V^ater"  a  fish.    One  who  puts  birds 
in  water,   speaks  when  "Fire"  is  called,  or  fails  to  give 
an  appropriate  answer  before  ten  is  counted,  may  be 
dropped  from  the  game  or  made  to  pay  a  forfiet  afterv/ard. 


ADVERTISEMENT:   V/henever  the  one  in  the  center  throws  the  cushion 

at  anyone  in  the  circle,  that  one  must  name  some  familiar 
advertised  article,  like  Ouaker  Oats  or  Gillette  Razors, 
before  the  one  in  the  center  can  count  to  ten.    Anyone  who 
fails  to  do  this,  or  who  names  an  article  that  has  been 
named  before,  inoves  back,  and  is  out  of  the  game.  The 
one  who  stays  in  the  game  last  wins. 
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Title:  Birds  Fly,  or  Birds  Have  Feathers  -  Horns 

Players:  Any  number  of  players 

Grade:  All  Grades 

Description:        The  one  who  is  it  **calls  out*',   fly.     naming  some 

bird  that  flies,  at  the  same  time  holding  up  his  hands. 
All  imitate  him.    If  he  calls  out  ''Cats  Fly'\  and  anyone 
holds  up  his  hands,  this  one  is  out,  because  cats  do  not 
fly.    He  names  other  birds  and  animals  while  each  child 
by  correct  responses  tries  to  stay  in  the  game  as  long  as 
possible. 

Horns  is  played  the  same  way,  but  ani«iial<i  are 

named,  both  those  with  and  without  horns,  instead  of 
birds. 


Title :  Concentration 


43 

Nurse 

9 

Teacher 

8 

Banker 

17 

Sale  sman 

4 

Doctor 

13 

Engineer 

22 
Teacher 

28 
Banker 

5 

Technician 

44 

Carpenter 

33 

Engineer 

9 

Farmer 

6 

Architect 

5 

Barber 

44 

Carpenter 

3 

Nurse 

7 

Electrician 

Salesman 

75 
Farmer 

4 

Doctor 

68 

Electrician 

57 

Technician 

60 

Architect 

58 
Barber 

Purpose:  To  test  student  ability  to  concentrate 


Dcscriotion:        This  fi'ame  is  played  like  the  TV  version  of  Concentration, 
The  attached  cards  (which  should  be  drav^n  on  a  large 
poster  board)  is  displayed  before  the  contestants.  Each 
team  of  contestants  (one  to  a  team)  v;ill  have  a  chance 
to  match  the  occupations.    Behind  each  occupation  is  a 
point  (instead  of  a  prize  as  the  tv  version)  and  if  he 
gets  the  correct  two  occupations,  he  v/ins  the  pcint 
behind  each.    Ex:  Numbers  9  and  22  are  matched 
occupations,    A  scorer  is  selected  to  record  points. 


I 
I 
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c 

V 

i 

!  A 

1 

1 

E  ! 
i 

2 

7-.0 

9 

l-n 

-0 

2-2 

5 

7-7 

p 

5 

8-0 

3-0 

2 

-0 

-0 

3-0 

1 

8 

-0 

-0 

1 

Title: 
Purpose : 

Description: 


Svrluation: 


CVAE  (Bingo)  For  I^yJathematics 

To  test  students  use  of  subtraction  facti 


The  tested  fact^> 


are  arranged  in  order  fronn  the  easiest  to  the  most  difficult. 

Each  game  of  CVAE  is  played  by  c  to  6  contestants  plus 
one  caller  with  a  pack  of  6  CVAE  cards  (no  two  being  alike) 
of  one  color  and  a  matching  call  card. 

To  play  CVAE  the  player  must  first  select  a  pack  of  cards 
of  the  same  color.    A  caller  is  selected-    Each  person  is 
then  given  a  handful  of  cover  pieces.    The  caller  must  be 
be  sure  that  each  contestant  is  uoing  the  side  of  hi  ^  card 
that  matches  the  call  card. 

Each  contestant  covers  cells  of  his  CVAE  card  which  have 
numerals  or  the  correct  answer  to  the  problem.  The 
contestant  yells  ''CVAE**  if  he  gets  four  in  a  column*  hori- 
zontal or  vertical. 

Students  will  rate  players  according  to  the  mo^rt  winners 
as  to  how  skilled  they  are  in  math. 
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Title : 
Purpose : 
Description; 


Occupational  Baseball 

To  familiarize  students  with  occupational  careers. 
Students  v^ill  form  two  teams  (home  and  field) 

3rd  Base 


Home  Base 

X 

Umpire  (declares 
him  out) 


2nd  Base 


1st  Base 


Title : 
Grade: 
Purpose ; 


Each  team  will  have  nine  (9)  players  (catcher,  pitcher, 
basemen).    The  pitcher  will  throw  a  word  connected  with 
an  occupation.    Ex:  medicine--i£  the  batter  answers 
"doctor",  he  goes  to  first,  if  he  misses,  he's  out. 
Pitcher  continues  until  the  home  team  makes  3  outs.  The 
team  with  the  most  points,  wins. 

Note:   Other  subject  areas  may  be  substituted. 


A  Survey  of  Students  Opinion  On  Controversial  Issues 
All  Junior  High  Grades 

To  make  students  aware  of  the  issues  facing  th^  world 
today , 

Issues  Might  Include 

Viet  Nam  War  Smoking 

Student  Dress  Students  Civil  Rights 

Drug  Use 

Teachers 

Drop-outs 


ERLC 


Description: 
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Divide  the  club  into  two  groups.    One  group  could  make 
up  a  written  survey  of  questions  concerning  opinions  that 
could  be  asked  concerning  the  issue.    One  group  would 
distribute  these  to  student  body  in  a  cross  section  of 
grades  or  age  groups^,    The  second  group  could  twP  these 
results  and  discuss  them.    The  club  members  could 
discuss  final  results  and  make  publication  of  suggestions 
in  a  weekly  write-up. 


Title : 
Grades: 
Materials: 
Description: 


Ring  The  Bell  (Math  Classes) 

Students  Experiencing  Difficulty  in  Division  Facts 
Chalkboard  and  Chalk  , 

A  drawing  similar  to  the  illustration  made  below  is  put 
on  the  chalkboard.    Players  from  each  of  t^o  teams  take 
turns  coming  to  the  board  and  quickly  and  correctly  working 
one  example,  going  from  the  top  to  the  bottom.    One  team 
works  the  left  side,  the  other  team  works  the  right.  The 
first  team  to  finish  it's  Vi^ork  correctly  "rings  the  bell". 


22) 4869 


43) 7345 
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Title: 


Student  of  the  Week 
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Grade: 
Purpose: 

Description: 


CVAE  Students 

To  encourag 
achievement  u,. 


^ive  for  excellence  in 


:t. 


Students  will  draw  up  a  criteria,  showing  desirable 
qualities  and  accomplishment  for  selection  of  an  ideal 
'^CVAE  Student*^ 

Students,  weekly  or  monthly,  will  select  by  secret  ballot 
the  person  who  possesses  most  of  these  qualifications 
using  the  point  system  for  evaluation. 

Students  selected  will  attend  games  that  week  or  month 
without  a  charge,  or  otlier  desirable  awards.    His  picture 
and  write-up  will  appear  in  the  local  paper  accompanied 
by  an  article  of  achievement* 


Evaluation: 


Students  will  rate  candidates. 


Title : 
Grades: 
Purpose : 

Description: 


Survey  on  Television  Programs 
Junior  High 

To  teach  the  students  how  to  conduct  a  survey  on 
television  and  it's  appeal  to  the  student. 

The  students  should  be  divided  into  groups  of  threes, 
they  should  take  a  section  of  the  school  to  survey.  This 
would  be  a  student -to-student  survey. 


They  should  draw  up  a  questionnaire  to  ask  the  students. 
Some  possible  questions  might  be: 

1.    Do  you  have  a  favorite  TV  program?    If  so,  why  does 

it  appeal  to  you? 
Zm    Which  program  do  you  like  the  least?   Why  does  it  not 

appeal  to  you? 

3.  Do  the  commercials  on  television  influence  you  to  buy 
a  certain  product? 

4.  Who  is  your  favorite  actor?   Actress?  Why? 

5.  Who  is  your  favorite  comedian? 


I 


r. 
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6.  If  you  could  award  an  oscar  to  a  television 

personality,  who  would  it  be?    On  what  do  you  base 
your  selection? 

7.  V/hat  improvements  do  you  think  could  be  made  on 
television? 

8.  What  is  your  favorite  'Vestern  program^^? 

9.  How  much  of  the  day  is  spent  watching  television? 

After  the  survey  is  made,  the  students  could  compare  their 
answer  and  draw  conclusion  on  what  students  think  of 
television. 


Title:  Celebration  of  CVAE  Week  in  the  School 

Grade:  All  Grades 

Purpose:  To  promote  CVAE,    To  give  all  students  a  chance  to 

participate  in  CVAE  activities. 

Description:       Have  students  write  a  proclamation,  proclaiming  CVAE 
week.    A  delegated  group  of  students  will  take  this 
proclamation  to  tlie  principal  for  approval  and  discuss  such 
an  observance.    After  approval,  the  principal  will  announce 
the  proposal.    Have  the  students  make  arrangements  to 
have  a  program  coxicerning  'What  CVAE  is  All  About'*. 
The  program  could  be  in  the  form  of  a  skit  written  by  the 
CVAE  club  members.    Over  the  intercom  daily,  club 
students  could  give  a  riddle  concerning  CVAE,  the  first 
to  submit  the  correct  answer*  will  be  given  a  prize. 

Other  form  of  advertising  could  be  done  to  promote  the 
activities  involved  during  the  week.    Activities  would 
vary  for  each  day.    A  radio  announcement  could  be  aired 
proclaiming  the  activities  involved. 
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TITLE:    Cross  Niunber  Puzzle 

PURPOSE:    To  give  students  extra  practice  in  building  computation  skills, 

DESCRIPTIOM:    Each  student  is  given  several  different  puzzles  such  as 
the  follo-wing: 


iX)  12' 

\        If        ^  ■ 

Wllll'l 

3) 

4)  ^ 

5) 

o 

m 

6) 

3 

//  /////// 

''iiiiiiii 

7) 

u 

m 

/ 

9) 

6 

/idtOSS :    1 .    Tlie  siun  of  ?A  +  21 . 

3.    Tlx©  product  of  7x5. 

6U  -  32. 
6,    Subtract  the  prochiot  of 

ll3  X  13  from  ^20. 
9.    Tvjelve  5's  +  5. 
10.    (13  X  U)  +  (it  X  9). 


DOW?lj    1 .  The  multiplier  in  It3  x  166. 

2.  2  X  111 . 

.  ■  3.  (3  X  110)  +  3. 

it.  (7  X  9)  -  i4. 

7.  5  doz.  +  6. 

8.  5ii  cJivided  by  3. 


Students  could  malce  puzzles  of  their  otjn  and  exchange  mth  others. 
More  advanced  pupils  co-uld  work  on  more  difficult  puzzles  xdiiD.e  the 
teacher  gives  extra  time  to  slower  workers.    Puzzles  should  be  care- 
fully checked  before  duplicated. 


I 


Title: 
Grade : 
Purpose: 
Description: 


Title: 
Grade : 
Purpose: 
Description: 
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How  to  Promote  CVAE  Through  T.  V,  or  Radio 

All  Grades 

To  promote  CVAE 

Havo  the  students  make  arrangements  with  the  local 
T.V»  or  Radio  stations  to  have  a  program  about  CVAE. 
^       jrogram  could  be  set  up  as  a  panel  or  informal 

with  a  discussion  leader.    I£  the  program  is  set 
up  as  a  panel,  at  least  four  members  should  be  on  it 
with  a  leader  to  ask  questions.    The  purpose  should 
be  to  inform  the  public  about  CVAE.    The  students  should 
be  well  informed  about  CVAE  and  about  the  entire 
program  in  Georgia  and  the  nation. 


CVAE: 


Exploration  of  CVAE 
9th  thru,  12th. 

To  explain  CVAE  to  different  groups  ,  improve  public 
speaking  ability,  and  teach  pan^l  techniques 
A  representative  group  of  four  or  more  should  be 
selected  to  comprise  a  panel.    Each  should  be  able  to 
explain  the  CVAE  program  and  answer  any  questions 
that  might  be  asked  them.    The  students  on  the  panel  could 
practice  by  letting  their  fellow  classmates  ask  them 
questions.    The  panel  could  give  their  explanation  to  an 
assembly  program,  or  to  the  civic  clubs.    This  could 
be  used  during  the  spring  when  recruiting  students  for 
the  next  school  year. 

This  could  be  used  as  civic  activities  for  the  club. 


I 
I 
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Title: 


Purpose: 


What's  My  Line  ? 

To  Acquaint  Students  with  Different  Occupations  as 
Suggested  by  the  Students 


Description:        (TV  Version.) Students  enter  and  sign  in.    Each  student 
contestant  representing  a  service  or  unusual  occupation 
will  try  to  stump  the  panel.    A  panel  of  four  will  attempt 
to  guess  through  a  series  of  questioning  the  occupation  of 
the  contestants. 

Variations  may  be  made, 

 Board  (sign  in) 


fl    2    3  4i 
Panel  of  Four 


Contestant 


Emcee 


TITLE: 
Grades: 
Purpose: 
Description: 


Meet  and  Tie 


All  Grades 


To  enable  students  to  think  clearly  &  move  quickly. 

The  group  forms  a  circle.  The  player  who  is  "It"  holds 
two  ropes  of  equal  length  and  thickness.    She  runs  around 
the  outside  of  the  circle,  hands  one  rope  to  a  player  in  the 
circle  and  continues  on  her  way-   The  girl  who  received  the 
rope  runs   in  the  opposite  direction.    When  they  meet  they 
shake  hands  and  say  "hello.  "    "It"  then  call^  out  the  name 
of  a  knot  after  which  they  shake  hands  again  and  say  "good- 
bye. "  As  they  continue  around  the  circle,  each  of  them  ties 
the  kncjb   that  "It"  has  named.    The  first  to  return  to  the 
empty  place  with  the  knot  correctly  tied  wins.    The  game 
continues  with  the  loser  acting  as  "It". 


TITLE :  Higgledy-*piggledy  Compas  s 

Description:     Set  a  compass  in  the  middle  of  the  floor  and  mark  its 

points  in  a  large  circle  with  chalk.    Have  a  point  for  each 
player  except  the  one  who  stands  in  the  center  with  her  back 
to  the  leader. 

The  leader  stands  outside  the  circle  and  signals  in 
Morse  two  points  of  the  compass.    The  players  who  are 
occupying  those  positions  must  change  places  without  being 
caught  by  the  girl  in  the  center.    They  cannot  run  outside  the 
circle.    If  caught,  they  drop  out  of  the  game.  Compass, 
signaling  and  stalking  skills  are  used  by  the  players  in  the 
event. 


TITLE:  Call  Ball  and  Spin  the  Platter 

Description:     Players  stand  in  a  circle  and  number  off.    One  player  is 
"It"  and  goes  to  the  center.    He  throws  a  ball  or  bean 
bag  up  in  the  air  and  calls  a  number.    The  person  with  that 
number  must  catch  the  ball  or  bean  bag  Isefore  it  touches  the 
ground.    If  he  fails,  he  pays  a  forfeit,  performs  a  trick  or 
drops  out  of  the  game. 

In  Spin  the  Platter,  "It"  spins  a  pie  plate  and  calls  a 
number.    The  player  called  must  pick  up  the  plate  before  it 
stops  spinning. 
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TITLE r 
Grades 
Purpose : 

Description ; 


CVAE  Countdown 
All  grades 

To  review  terms  and  get  all  students  Parti- 
cipating.    This  game  may  make  shy  students 
more  active. 

Arrange  the  seating  of  your  students  in  the 
following  manner. 


Teacher 


Pink 
team 


X  (scorer) 


E 


Oranae 
team 


First  have  your  students  prepare  a  long  list 
of  CVAE  words  or  short  terms.     The  teacher 
selects  a  word  or  term  and  writes  it  on  the 
board  so  that  students  A  and  B  cannot  see  the 
word.     They  are  facing  their  teammates.  Rota- 
ting A  and  B  try  to  guess  the  word  on  the  board. 
Starting  with  student  F-2  and  working  down  the 
line  of  students  on  the  pink  team,  each  student 
F  can  give  a  one  v/ord  clue  to  student  B.  Taking 
turns /  the  clues  are  rotated  between  pink  team 
and  orange  team.     The  scorer  starts  each  new 
word  with  a  10  point  value.     After  each  clue, 
the  value  goes  dov7n  one  point.     If  either  stu- 
dent A  or  B  guesses  the  word  correctly,  the 
scorer  will  give  the  winning  team  that  amount 
of  points.     One  hundred  points  wins  the  game. 
You  may  change  the  student  arrangement  at  any 
time  during  the  game.     As  each  word  is  cfuessed, 
a  new  word  is  written  on  the  board  by  the 
teacher. 
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MORE  GAMES  AND  PROJECTS 
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TITLE: 
Grade : 
Purpose : 
Description- 


Your  Career 
9th  and  10th 

Research  career  opportunities. 

In  the  study  of  careers  and  opportunities  in 
marketing  and  related  fields,  have  studr^^ts 
prepare  and  present  to  the  class  a  r.  j  a 
a  job  classification.     The  report  should 
include  the  following : 

1)  History  of  the  job 

2)  Qualifications 

3)  Job  description 

4)  Location  of  job  opportunities 

5)  Demand  for  people  in  the  job 

6)  Salary 

7)  Opportunities  for  advancement 


TITLE:  Building  Displays 

Grade:  9th  and  10th 

Purpose:  To  give  the  student  the  actual  experience  of 

building  displays 

Description:     This  project  can  be  done  during  the  unit  on 

display.     The  students  should  be  divided  into 
groups,  with  each  group  assigned  a  special 
place  to  make  a  display.     Such  a  display 
can  be  in  the  hall,  the  classroom,  etc.  Some 
local  stores  will  give  you  a  space  for  dis^ 
play.     This  would  be  a  good  project  for 
your  CVAE  club  to  let  the  public  know  more 
about  CVAE.     It  can  be  used  to  promote  the 
program  in  the  school  to  help  recruit  new 
students . 
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TITLE : 
Grade : 
Purpose : 

Description  s 


CVAE  Newspaper 
9th  through  12th 


A  newspaper  v^ould  be  an  excellent  metho^"^  of 
advertising  the  CVAE  pr-"^' ir-.^' -  The  stuoejits 
could  use  this  c^Jv^Co, tisiny  /wiowledge. 

After  the  principal's  approval,  the  students 
would    be  divided  into  groups  2  writers, 
eciitors,   copy  writers,  ad  layout,  and  adver- 
tising. 

It  should  be  decided  v/hether  the  paper  should 
co.:iie  out  weekly  or  monthly.     The  students 
should  decide  whether  it  will  be  devoted 
strictly^  to  CVAE  or  to  all  school  activities. 
The  name  should  have  something  to  do  with 
CVAE  . 


TITLE: 

Grade : 
Purpose ; 


School  Store 

9  th  riirough  12  th 

To  give  the  students  actual  experience  in 
organizing  and  operating  a  small  scale  retail 
store. 


Description:     After  the  principal's  approval  has  been  gained, 
divide  the  class  into  committees.     The  follow- 
ing commituees  should  be  formed: 

1)  Location — responsible  for  finding  a  suitable 
location  for  the  store,  and  planning  the 
interior  design. 

2)  Merchannrise — responsible  for  planning  for  the 
stock,  ordering  and  storage. 

3)  Finance^ — how  the  inventory  would  be  financed. 

4)  Personnel — responsible  for  arranging  for  stu- 
dents to  run  the  store. 

CVAE:  Advertising  and  display  contest 

Possible  items  to  sell  in  vour  local  school  store 


tebooks  and  pencils 

2)  1  ffk  pens 

3 )  Bi  i'tebook  paper 

4 )  Cc rbon  paper 
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5)  Typing  paoer 

6)  School  emblems  and  banners 

7)  nrawing  struments 

8)  School  jewelry 

9)  Educational  paperbacks 

10)  Paper  clips 

11)  Rulers 


TIT3LE: 
Grade : 
PurcDOse ; 


Description: 


CVAE: 


Evaluation : 


Suggestion: 


Breakfast  Club 
11th  and  12th 

To  make  the  students  aware  of  the  problems 
of  establisiing  a  business  and  operatincr  it* 
The  business  is  a  coffee  hour  each  morning 
before  school  starts (coffee ,  tea ,  donuts , 
cakes,  toast,  etc.) 

Set  up  committees  to  handle  the  following 
areas  of  operation  of  the  club. 

1)  A  committee  to  research  the  students  to 
see  if  the  club  is  feasible. 

2)  A  committee  to  find  a  place  and  arrange 
permission  from  the  principal. 

3)  An  operating  committee  to  find  the  people 
to  run  it,  secure  the  merchandise,  and  set  up 
actual  operation.      (The  class  could  go  in 
with  another  class  or  club  and  run  it  as  a 
partnership  arrangement.) 

4)  A  committee  is  also  needed  to  draw  up  rules 
and  policies  as  to  ^:erving,  discipline ,  etc. 

This  would  make  an  excellent  project  for  the 
club  and  would  help  toward  the  club  of  the 
year  award. 

Supervise  each  committee  to  see  if  it  is  doing 
its  job  properly.     Solicit  remarks  from  stu- 
dents and  teachers  who  have  seen  it  in  action. 

Invite  local  school  talent  to  perform  each 
morning  while  faculty  and  students  relax 
just  before  starting  their  busy  day. 
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TITLE :  Anagram 

Purpose:  To  help  students  become  more  familiar  with 

teims  in  different  vocations  or  careers. 

Description:    Tables  are  marked  with  any  career  that  you 

wish^  such  as  Doctor-Teacher-Minister-Mechanic- 
Cook.     Students  may  be  paired  off  or  they 
may  play  as  individuals.    Students  may  progress 
in  any  one  of  three  ways:   (l)the  winning  couple 
moves  up,  except  that  at  the  head  table ^  the 
losing  couple  would  go  to  the  last  table 
(2) all  students  move  to  another  table;  half 
at  each  table  move  up  and  half  move  back^  in 
which  case  half  at  the  head  tad^le  would  go  to 
the  foot  and  half  at  the  foot  table  would 
go  to  the  head  table. 

Students  take  turns  turning  up  a  letter.  The 
player  who  turns  up  the  letter  tries  to  call 
a  word  beginning  with  that  letter.    The  word 
must  be  appropriate  to  the  subject  to  which 
the  table  is  devoted.     If  he  cannot  answer 
immediately  any  other  player  calling  a  suitabl<- 
word  takes  up  the  letter.     Unclaimed  letters 
lie  face  up  on  the  table  and  tliey  can  be 
clained  any  time. 

After  students  have  made  several  progressions 
it  can  be  readily  seen  they  are  likely  to  get 
their  categories  mixed.    No  penalties  are 
required  for  such  mistakes,  but,  of  course, 
a  player  is  not  allowed  to  pick  up  a  K  for 
shouting  knife  at  the  mechemic  table. 


TITLE: 
Purpose : 

Description.: 


Act  It  Out 

To  learn  the  fun  in  studying  different  vocation 
and  becoming  more  familiar  with  specific  trait? 
of  each. 

A  student    or  volunteer  is  selected  to  act  out 
the  vocation  selected  and  is  to  guess  what  it 
is.     Ee  leaves  the  room  for  a  few  minutes  vrhile 
the  vocation  is  being  selected.    When  the  stu- 
dent returns  he  tries  to  discover  what  the 
vocation  is  by  asking  questions  and  observing 
the  manner  of  reply.     In  answering  each  student 
must  act  in  such  a  manner  as  to  suggest  the 
vocation.     For  instance,  suppose  the  vocation 
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is  ''dentist*''     Each  response  must  be  related 
to  what  a  dentist  would  do  until  the  student 
guesses  the  word.     The  student  would  nrobablv 
ask  some  such  question  to  another  student, 
"Can  you  give  me  a  clue  to  the  word?"    And  the 
student  would  act  out  his  interpretation;  if 
the  student  does  not  guess  the  word,  he  moves 
on  to  the  next  until  he  gets  the  correct  word, 
then  he  changes  places  with  suudent  giving 
clue  that  led  to  the  right  word. 


TITLE : 
Purpose : 
Description: 


Puppet  Show 

To  portray  work  in  the  service  occupations. 

The  art  teacher  could  help  a  small  group  make 
puppets.     Students  could  work  up  a  skit  using 
one  of  the  service  occupations  such  as  a  fire- 
man, chef,  waitress,  lifeguard,  or  airline 
hostess.     Present  skit  to  own  age  group  or 
to  elementary  school  children. 


TITLE : 
Grade : 
Purpose : 

Description: 


Set  Up  Personal  Interviews 
9th  through  12th 

To  gain  first-hand  information  on  a  particular 
job. 

Devise  an  interview  form  asking  questions 
about  a  particular  job  that  students  might 
be  interested  in.    This  could  be  a  general 
form  that  could  be  used  on  any  job  information 
interview. 

Give  student  an  assignment  of  obtaining  an 
interview  with  a  person  that  is  doing  the 
type  of  work  he  is  interested  in,  if  possible. 
If  this  is  not  possible,  have  him  interview 
someone  that  is  possibly  in  a  related  field. 
Have  each  student  brinj  these  forms  back  to 
class  and  share  the  information. 


TITLE:  Career  Manual 

Grade:  Any  grade 

Purpose:  To  have  available  information  on  careers  in 

which  the  student  has  an  interest. 
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Description:     Have  each  student  prepare  a  career  manual 

consisting  of  a  minimum  of  ten  careers.  List 
for  him  specific  information  that  needs  to 
be  included  in  this  manual;  also  encouracre 
the  student  to  find  pictures,  or  draw  his 
own,  depicting  the  job  or  career. 


TITLE : 
Grade : 
Purpose : 


Study  of  Famous  People 
9th  through  12th 

To  give  the  student  an  insight  as  to  why 
people  v;ere  famous  and  apply  it  to  the  student' 
future. 


Description:     Approve  a  student's  choice  of  a  famous  iDerson. 

The  student  will  look  for  the  traitfs  that 
made  him  or  her  famous  and  how  these  same 
traits  might  be  applied  to  his  future. 

At  the  close  of  the  assignment,  each  student 
will  come  dressed  as  the  person  he  chose  and 
give  an  oral  presentation  to  the  class  of  his 
findings . 


TITLE:  Concern  for  Others 

Grade:  9th  through  12th 

Purpose:  Student  growth  and  realization  that  to  help 

others  is  satisfying  and  rewarding.  And  that 
no  man  is  an  island  to  himself. 


Description:  Student  will  select  or  be  assigned  to  help  a 
younger  student  or  even  a  student  in  his  own 
class  that  might  be  having  difficulty  either 
in  adjusting  to  school  routine  or  in  assign- 
ments . 


Details  would  be  worked  out  as  to  v;hat  lines 
the  group  wanted  to  follow  in  this. 
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TITLE: 
Grade : 
Purpose : 
Description: 


Employment  Service 
9th  through  12th 

To  find  part-time  employment  for  students • 

Select  a  committee  that  is  interested  in  working 
on  this  type  of  project •     They  then  will  adver- 
tise on  school  bulletin  boards,  school  paoer, 
etc,  ,  thac  students  that  are  interested  in 
part-time  work,  odd  jobs,  etc,,  are  to  register 
with  them,  filling  out  appi.lcations  and  type 
of  work  in  which  they  would  be  interested. 

The  committee  then  calls  people,  businesses, 
etc.,  to  find  out  what  work  is  available, 
such  as  yard  work,  window  washing,  baby^sittina, 
and  even  more  dignified  jobs.     They  then  match 
job  with  application  and  notify  student  that 
work  is  available  at  a  certain  place  and 
certain  time* 

Committee  would  charge  a  small  fee  for  services 
rendered. 


TITLE  z 
Grade : 
Purpose : 

Description ' 


Old-Fashioned  Spelling  Bee 
9th  through  12th 

To  help  students  learn  to  spell  words  relating 
to  different  occupations,  vocations,  etc. 

Divide  into  two  equal  sides  and  conduct  an 
old-fashioned  spelling  bee  using  words  that 
have  recently  been  studied  in  a  given  unit. 
The  winning  side  m.ight  receive  an  appropriate 
awards 


TITLE: 
Purpose : 
Description : 


ERLC 


The  Mystic  Fifteen 

To  stimulate  thought  in  working  with  numbers. 

Ask  each  student  to  draw  a  square.     Then  ask 
them  to  draw  four  lines  dividing  the  square 
into  nine  small  squares.     Now  each  one  is  to 
put  a  number  in  each  square  using  the  niunbers 
1  to  9.     No  number  can  be  used  more  than  once, 
It  should  be  explained  that  the  numbers  are 
to  be  placed  so  that  they  total  15  any  way 
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they  are  added,  horizontally,  vertically,  or 
diagonally.      (The  secret  lies  in  Placing  5 
at  the  center  and  then  workina  the  corners 
with  the  even  nuinbers ,  2,  4,   6,  and  8.)  .*^ee 
who  can  work  it  out  first;  perhans  a  hint 
in  placing  the  number  5  may  be  needed. 


3 

XT 

7 

TITLE: 
Grade : 
Purpose : 

Description.- 


Department  Stores  Versus  Discount  Houses 
9  th 

To  let  the  students  compare  the  activities  of 
a  department  store  with  those  of  a  discount 
house . 

Divide  the  students  into  two  grouns .  One 
group  will  be  responsible  for  visiting  and 
preparing  information  on  department  storeys, 
and  the  other  group  will  be  responsible  for 
visiting  and  preparing  information  on  discount 
houses.     Information  that  should  be  gathered 
will  include:     the  different  types  of  sales, 
types  of  credit  systems,  ways  returns  are 
handled,  advertising  methods,  delivery  systems, 
and  personnel  policies.     '^^en  all  this  informa- 
tion has  been  compiled,  have  a  roundtable 
discussion  comparing  the  differences  of  the 
two  types  of  businesses • 


TITLE:  School  Bank 

Grade:  9th 

Purpose:  To  give  the  students  actual  experience  in 

organizing  and  operating  a  small  scale  bank. 
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Description:     First  invite  a  local  bank  official  to  visit 

the  class  and  speak  to  them  about  the  various 
operations,  services,  and  policies  of  the 
bank.     Next  proceed  to  let  the  students  set 
up  their  ov;n  bank. 

To  establish  the  bank,   let  students  become 
stockholders  by  buying  stock  in  the  bank.  As 
stockholders,  they  will  elect  a  board  of  direc- 
tors.    The  board  of  directors  will  then  elect 
the  officers  of  the  bank  and  set  up  the  bank's 
policies.     The  students  will  lend  money  at  a 
certain  designated  rate  of  interest  to  their 
customers.     At  the  end  of  the  year,  the  savings 
customers  will  receive  the  interest  from  their 
accounts,  and  the  remaining  profits  will  be 
divided  among  the  stockholders. 

If  it  is  not  possible  to  set  up  an  actual  bank 
to  function  for  a  lengthy  period  of  time,  then 
the  same  process  could  be  used  to  set  up  a 
temporary  bank  using  play  money  for  exchange. 
This  would  still  give  the  students  experience 
in  organizing  and  operating  a  small  scale  bank. 
An  operation  of  this  type  could  be  done  during 
class  time  and  last  only  two  or  three  days. 

CVAE:  May  be  used  as  a  chaper  marketing  improvement 

project. 


TITLE:  Change  Making 

Grade:  9th 

Purposes  To  acquaint  the  student  with  the  procedures 

and  protection  of  making  change. 

Description:     Invite  the  personnel  manager  from  a  large 

department  store  to  tell  how  they  protect  their 
salesman  from  people  who  try  to  fraudulently 
obtain  money.     Have  each  student  study  in  detail 
the  policies  of  the  major  stores  of  the  area 
pertaining  to  change  making.     Have  the  students 
sit  on  a  panel  or  let  each  student  report  his 
findings.     Role  playing,  let  students  make 
change. 

After  all  the  students  have  presented  their 
study,  formulate  the  best  policy  of  making 
change.     The  findings  could  be  made  into  a 
report  to  a  cash  register  company  or  a  retail 
store  that  requested  it. 
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CVAE:  This  could  be  done  as  a  CVAE  project  or  the 

findings  could  be  presented  to  the  club. 

Evaluation:       Rate  the  student  as  to  content,  depth  of  study, 
and  presentation. 


TITLE  2 
Grade : 
Purpose : 

Description: 


CVAE: 

Evaluation : 
Suggestions 


Survey  of  Teenage  Buying  Habits 
9th 

To  inform  the  students  about  the  buying  habits 
of  teenagers  in  their  own  school  and  how  much 
they  spend 

Develop  a  questionnaire  with  the  questions  cen~ 
tered  around  the  spending  habits  of  teenagers. 
Each  teenager  in  the  school  should  be  surveyed, 
if  possible,  personally.     The  results  should 
be  computed  as  to  how  much  money  they  have  to 
spend  and  what  they  spend  it  on,  ranking  items 
in  order.     Also,  how  much  they  spend  should 
be  computed  and  ranked.     The  results  should 
be  published  for  the  benefit  of  the  students. 

A  good  marketing  research  project  for  the  club 

Check  the  content  of  the  marketing  research 
project  and  supervise  the  whole  project 

1)  After  all  the  data  has  been  computed,  write 
an  article  for  the  school  newspaper. 

2)  Make  the  questionnaire  short  and  to  the 
point. 

3)  Find  out  where  the  students  obtain  their 
money . 

4)  Suggested  items  to  survey:  entertainment, 
clothing,  food,  autos ,  records,  sporting  goods, 
etc. 


5)     How  much  do  they  save? 


TITLE:  Handle  Him  Right  I 

Grade:  9th 

Purpose:  To  help  the  students  become  better  trained  to 

handle  the  different  types  of  customers. 
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Description: 


Have  the  students  divide  into  pairs  and  do  a 
study  on  the  different  types  of  customers. 
Example :     argumentative ,  silent ,  slow ,  fast , 
angry,  etc.     Assign  one  type  to  each  pair  of 
students.     After  the  study  is  completed,  have 
the  team  draw  a  picture  of  the  face  o£  the 
type  of  customer  they  researched.     Let  each 
team  show  the  picture  and  have  the  class  guess 
what  kind  of  face  it  is.     After  the  type  of 
customer  is  identified,  have  the  class  tell 
how  they  would  handle  hiin  in  comparison  to  the 
way  the     team  handled  him.     Use  large  poster 
boards . 


CVAE: 


Evaluation: 


Have  the  teams  present  the  same  type  of  program 
to  the  club  as  a  meeting.     Invite  salesmen  of 
the  community  to  the  meeting. 

Ask  the  outside  people  what  they  thought  of 
the  presentation • 


TITLE: 
Grade : 
Purpose : 

Description : 


Suggestions 


CVAE: 


Correct  Dress  for  My  New  Job 
9th 

To  help  students  understand  what  will  be  needed 
in  a  working  person's  wardrobe  and  how  to  budget 
their  clothing  money. 

Have  each  student  select  a  job  he  feels  he 
would  like  to  hold  on  a  full  time  basis.  Have 
each  student  prepare  a  simple  manual  and  at 
the  close  of  the  study  he  will  present  it  to 
his  fellow  students.     The  manual  should  consist 
of  the  following  items: 

1)  Season's  wardrobe 

2)  Cost  of  all  items 

3)  Pictures  and  drawings  of  each  ensemble 

4)  Care  of  clothing^  including  cost 

5)  Special  uses 

Use  Sears  and  Ward  catalogues^  savings  stamp 
and  fashion  magazines /  personal  interviews /  and 
take  pictures. 

Plan  wardrobe  for  attending  CVAE  activities  such 
as  the  District  Contest  and  the  State  Leadership 
Conference. 
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I 


TITLE : 
Grade : 
Purpose : 

il^escription: 


A  New  Store  for  Your  Town 


9  th 


To  help  the  students  become  more  aware  of  thexr 
surroundings  as  related  to  community  needs 

The  project  could  probably  be  carried  out  best 
as  a  survey.     The  teacher  could  divide  the 
class  into  groups  of  three  or  four.     The  stu-- 
dents  should  then  decide  among  themselves 
which  group  will  survey  such  areas  as: 
1}     Number  of  stores  in  town 

2)  Number  and  breakdown  of  the  different  types 
of  stores 

3)  Type  of  store  that  is  most  popular  and  why 

4)  Type  of  store  which  has  lowest  number  of 
sales  and  why 

5)  Population  of  town  and  number  of  citizens 
that  shop  in  town  rather  than  going  elsewho:  3 


Finally  after  the  students  have  surveyed  these 
different  areas,  then  they  should  make  compari- 
son to  see  what  type  of  store  their  town  actual  y 
needs . 


TITLE: 
Purpose : 

Description: 


Job  Opportunities  in  My  Town 

To  help  students  become  familiar  with  businesses 
in  their  community 

Divide  the  class  into  several  small  groups 
cmd  have  them  conduct  a  survey  to  see  what  jobs 
are  available  to  them  now  and  in  the  future. 
Some  of  them  might  want  to  talk  with  business 
owners  and  employers;  others  might  wish  to 
merely  observe.     Reports  could  be  made  orally 
in  class  on  findings. 


T 
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TITLE: 
Purpose: 

Description : 


Twenty  Questions 

To  increase  students'  understanding  of  various 
occupations  as  well  as  their  interest  in  them. 

Students  try  to  guess  unusual  occupations  in 
twenty  questions  or  less. 
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TITLE : 
Purpose : 

Description: 


TITLE: 
Purpose: 

Description: 


The  CVAE  Game 

To  aid  students  in  grasping  material  presented 
in  books  dealing  with  the  world  of  work 

Divide  the  class  into  two  panels  or  groups. 
After  reading  and  studying  a  selection  from 
The  tferld  of  Work ,  About  Him,  The  Job  You 
Want,  or  other  appropriate  material,  have  one 
member  of  Team  A  ask  Team  B  questions  relevant 
to  the  material.     If  Team  B  responds  incorrectly 
Team  A  receives  the  letter  "C"   (a  twist  on  the 
old  "Horse"  game  in  basketball).     Team  A  then 
asks  another  question.     If  and  when  Team  B 
responds  correctly,  it  is  their  turn  to  ask 
Team  A  a  relevant  question.     The  first  team  to 
receive  all  four  CVAE  letters  is  the  winner. 


The  Interview 

To  develop  the  student's  skill  in  being  inter- 
viewed 

Have  coordinator  or  a  student  who  has  been 
coached  role-play  a  job  interview  wtth  a 
prospective  employer (another  student).  The 
interviewee  will  do  8  inappropriate  things 
during  the  session.     The  students  are  to  list 
these  on  a  sheet  of  paper  if  they  can  detect 
them. 


TITLE  2 
Purpose: 

Description  J 


I 


Story  Game ' 

To  foster  the  skill  of  concentrated  listening 
in  students  while  adding  new  concepts  to  their 
knowledge . 

An  adventurous,  vocational,  humorous,  or  career 
story  is  told  carefully  and  in  detail  to  the 
entire  class.     Pre-determined  points  and/or 
concepts  have  been  outlined  by  the  coordinator. 
It  is  the  task  of  the  class  to  re-tell  that 
story  either  verbally  or  in  writing.     A  percen- 
tage score  can  be  given  relativo  to  the  number 
of  main  points  and/or  concepts  that  the  student 
reproduces. 


I 
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TITLE: 


The  Arrangement 


Purpose:  To  increase  the  concentration,  memory,  and 

quick- thinking  skills  of  students.     Also  to 
help  develop  their  ability  to  notice  people. 

Description;     Chairs  are  arranged  in  a  circle  or  semi-circle. 

Students  are  then  to  sit  down  and  remove  un- 
occupied chairs.     They  are  told  that  they  v/ill 
be  given  two  minutes  (more  time  may  be  needed  for 
a  large  class)   to  observe  and  identify  where 
everyone  is  sitting.     One  student  is  selected 
by  the  coordinator  to  leave  the  room.  The 
students  will  then  rearrange  their  seating 
order.     The  student  that  left  the  room  then 
returns  and  must  attempt  to  reseat  everyone 
in  the  previous  order.     Highest  number  of  cor- 
rect seats  wins. 


TITLE : 
Purpose : 

Description: 


Project — CVAE  Handbills 

To  learn  something  about  making  handbills (adver- 
tising) while  promoting  CVAE. 

Using  small  groups  of  students,  have  them  design 
a  one-page  handbill  using  the  VOCA  creed,  motto, 
and  emblem,  embellished  imaginatively  with 
topical  quotes  and  CVAE  information.  This 
additional  material  should  propagandize  and 
emphasize  CVAE  interests.     The  handbills  can 
then  be  mimeographed  and  handed  out  in  the 
halls  or  placed  on  bulletin  boards. 


TITLE:  Object  Description 

Purpose:  To  develop  skill  in  verbal  expression,  and  in 

the  ability  to  recognize  the  important  aspects 
of  an  object  or  person  throughT^evaluation  or 
description . 

Description:     The  coordinator  prepares  a  list  of  names  of 

objects  found  in  nature (or  perhaps  manmade)  and 
each  name  is  placed  on  a  slip  of  paper.  Each 
piece  of  paper  is  anonymously  selected  and  the 
student  goes  before  the  class  to  describe  the 
object  .     Time  is  the  determining  factor.  The 
students  in  the  class  raise  their  hands  when 
they  think  they  can  identify  the  object.  The 
least  amount  of  time  wins. 
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TITLE: 
Purpose 

Description; 


Job  Requirenents 

To  acquaint  the  students  with  what  different 
jobs  demand  of  the  employee 

Coordinator  shall  pre-select  three  to  five 
occupations.     Examples:     skilled  worker,  such 
as  electricians,  plumbers,  etc.,  office  worker 
clerk ,  salesman ,  manager ,  etc .     Allow  each 
student  to  write  down  all  of  the  requirements 
that  he  thinks  these  vocations  dem.and.  Let 
the  stur^nt  write  a  paper  on  the  vocation 
of  his  choice.     These  papers  can  be  used  in 
later  discussion  concerning  the  differences 
what  the  students  think  are  required    of  a 
particular  vocation  and  what  the  requirements 
actually  are. 


a 
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TITLE: 
Purpose: 

Description : 


Let^s  Make  a  'Deal 

To  increase  the  student's  product  knowledge 
and  sales  ability 

Have  one  group  of  students  role-play  a  sales 
presentation  to  a  group  of  buyers.     The  product 
is  new,  thus  the  sales  team  must  have  product 
knowledge  and  sales  ability.     The  "buyers*' 
group  rates  the  presentation  as  to  whether 
they  were  sold  by  the  presentation.  Different 
grouping,  products,  and  evaluation  procedures 
might  be  employed. 


TITLE:  Spread  the  Word 

Purpose:  Seek  to  stress  how  communication  ties  in  with 

all  occupations . 

Description:     Ask  students  to  name  kinds  of  communication 

known  to  them  and  write  these  on  the  chalkboard. 
Assign  students  three  to  a  team  to  study  the 
more  recent  methods  of  communication  and  have 
one  from  each  team  make  an  oral  report  on 
findings.     Have  samples  of  communications 
methods  brought  to  class — models,  drawings,  or 
pictures  might  substitute. 


TITLE : 
Purpose : 

Description: 


Study  of  Store  Layouts 

To  make  students  aware  of  the  importance  of 
store  layoato  to  retail  business 

Assign  each  student  a  store  within  the  communit 
and  get  a  description  of  t:hat  store's  layout. 
Stress  observation  of  where  each  department  is 
and  why.     The  instructor  would  then  make 
presentations  regarding  store  layouts ,  the 
psychology  of  the  buyer,  and  other  related 
information.     The  students  would  discuss  the 
good  and  bad  aspects  of  the  layouts  they 
investigated.     They  might  design  and  write  up 
possible  improvements • 


TITLE:  Know  Your  Bank 

Purpose :  To  increase  knowledge  of  money  management  and 

banking 

Description:     Divide  the  class  into  three  or  four  groups 
with  a  chairman  for  each.     Have  each  group 
interview  certain  bank  officials  to  find  out 
about  their  customer  service.     Arrange  visits 
to  different  banks  so  that  comparisons  might  be 
made.     The  students  could  also  interview  bank 
customers  regarding  services  and  summarize  all 
findings. 


TITLE:  CVAE  Tick-Tack-Toe 

Purpose:  To  facilitate  the  learning  of  CVAE  material 

Description:     Students  are  divided  into  two  teams  with  two 

players  at  the  time  taking  turns  marking  either 
crosses  or  circles  in  a  block  of  nine  squares. 
In  order  to  mark  the  square  the  student  must 
have  correctly  answered  a  question.     The  first 
one  to  complete  a  straight  line  or  diagonal 
wins  a  point  for  his  team.     After  all  pairs  of 
students  have  played ^  the  points  are  totaled  to 
determine  the  winning  team. 


TITLE ; 


Crossword  Puzzle 


•  41  ^ 


Description:     Words  selected  from  occupational  and  business 

discussions,  etc.,  encountered  in  CVAE  classes. 
Copies  made  for  students  to  fill  out. 


Across 

1.  Price  of  an  article. (cost) 

2.  If  a  price  tag  is  not  on  an  article,  one  must    the 

price,  (ask) 

3.  To  drive  a  piece  of  machinery  means  to  _  the 
machinery .    (operate ) 

4.  Money  left  for  a  waiter  or  waitress. (tip) 

5.  Abbreviation  for  registered  nurse. (RN) 

6 .  Something  a  person  might  do  who  works  in  a  garment 
factory. (sew) 

7.  A  female  member  of  the  Army. (WAC) 

8.  Something  every  person  needs  to  obtain  in  school. (education) 

9.  A  factor  to  be  considered  when  thinking  of  retirement. (age) 
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10. 

11. 

12. 
13. 
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Soraething  very  good  to  do  'v>?ith  a  part  of  each  paycheck, 
(save) 

VJhat  a  person  does  x^^hen  he  sells  again,  (resells) 

Goods  that  are  sold  in  a  certain  quantity  might  be  called 

goods  that  are  sold  in  a  certain   .  (lot) 

Abbreviation  for  povmd.  (lb) 


Down 


1.  Advice  (counsel) 

2.  Translation  of  the  symbol  @.  (at) 
7.  Pay  received  for  work,  (wages) 

14.  Abbreviation  for  safety  engineer,^  (SE) 

15.  Money  resources,  (finances) 

16.  Payment  per  hour,  (rate) 

17.  The  abbreviation,  CVAE,  scrarrl:)led.  (CAVE) 

18.  Abbreviation  for  cost  index. (CI) 

19.  Abbreviation  for  article,  (art,) 

20.  If  a  person  is  _   /  under  certain  conditions  he  nay 

receive  "sick  pay .  *^  (ill) 
Abbreviation  for  pound,  (lb.) 


21- 
22, 

23. 
24. 


If  a  person  is  traveling  for  a  company/  one  might  say  ho 

is  on  a   .  (trip) 

Abbreviation  for  education,  (ed,) 

Abbreviation  for  the  union^  Workers  United (ficticious) *  (WU) 


25.  Abbreviation  for  Associated  Press.  (AP) 


TITLE: 

Description: 


Cross^Niwnber  Puzzles  with  Signs 

Numbers  are  arranged  to  provide  a  given  result ^ 
but  the  arithmetical  signs  of  operation  are 
missing.     You  are  to  insert  the  signs  of  opera- 
tion in  the  empty  spaces  such  as  to  provide 
the  indicated  results  with  the  given  numbers.  A 
correct  solution  will  "check  out"  horizontally 
and  vertically. 
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STILL  14C.'P^  GA;-2S  2^  PROJECTS 


Tell  It  Like  It  Is 

Set  stage  (or  area  substituting  for  stage)  either  for 
a  skit  or  for  mock  radio  transmission.    Use  real 
microphone  if  at  all  possible.    (Many  tape  recorders 
are  built  so  microphone  should  feature  material 
correlated  from  studies  or  enrichment.    Skits  acted 
out  to  hold  interest  couid  include  such  things  as 
drug  abuse,  getting  stopped  by  a  policeman,  vandalism, 
etc. 

For  mock  radio  transmission  •  (these  could  be  recorded 
for  re-use)  make  an  "on  the  air"  sign  with  a  red  light 
you  can  turn  on*    Have  students  present  special  reports 
as  though  they  were  radio  commentators.    Student  or 
coordinator  may  serve  as  the  master  of  ceremonies, 
after  several  such  reports,  have  best  report  chosen  by 
student  applause  or  voting.    Post  winner  on  CVAE 
bulletin  board  and  designate  time  for  competition  between 
winners  of  all  CVAE  classes. 

A.  Living  Memory 

To  develop  concentration  and  remembering.  Place 
an  unreasonable  number  of  selected  items  (all  of  which 
relate  to  the  subject  under  study)  in  a  reasonable 
oxder  on  a  tray  or  table  (or  write  a  number  of  vocabu- 
lary words  on  the  board).    After  the  students  have  had 
one  or  two  minutes  to  look  over  the  items,  cover  them 
up.    Have  each  student  write  down  as  many  as  he  can 
remember.    You  may  want  to  divide  class  into  competing 
teams.    You  may  want  to  alxow  the  winner  to  make  the 
selections  for  the  next  game. 

B.  Elephant  Ears 

Played  in  the  same  manner  as  ''LIVING  MEMORY'* 
except  the  objects  (or  vocabulary)  are  spoken.  The 
listing  may  be  reiterated  once.    Then  have  students 
recall  in  writing  as  many  of  the  objects  as  were  named 
as  he  can. 
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f  3.     Vocabulary  Bee 

r  Identical  with  spelling  bee,  except  vocabulary  words 

are  used--divide  into  teams,  and  give  teams  points  for 
correct  answers  rather  than  having  anyone  sit  down  for 
nnissing  the  question, 

4.  Here  Come  the  Groceries 

Similar  to  "The  Price  is  Right",  but  with  groceries 
only.    It  becomes  a  little  more  complicated  but  certainly 
worthwhile  if  you  work  in  amount  vs.  cost  on  prepacked 
goods  and  quality  vs.  cost.    Coordinator  will  have  to 
establish  fair  quality/price  for  his  locale.    If  goods  are 
purchased  with  club  money,  you  may  choose  to  allow  the 
winner  of  the  day  (week)  to  keep  the  groceries* 

5.  Russian  Roulette 

If  possible,  mark  off  spaces  on  the  floor  similar  to 
markings  on  a  roulette  wheel.    In  these  spaces  students 
are  to  sit.    Use  a  well  balanced  imitation  wooden  rifle 
(or  substitute — but  use  a  bottle  only  as  a  last  resort)  for 
the  gun.    Have  one  more  student  than  there  are  spaces  to 
be  used.    The  odd  student  then  is  "it"  for  the  day.  When 
the  gun-pointer  comes  to  rest  pointing  at  a  student, 
that  student  is  to  answer  the  question  which  was  asked 
immediately  before  the  "gun"  was  spun.    If  he  answers 
correctly,  he  has  survived;  if  not — BANG!    He's  Dead! 
When  only  one  is- left,  he  is  declared  the  winner  and 
"preaches"  the  funeral  oration  for  the  deceased  amid 
a  coffee-donut  break. 

6.  Picture  Parade 

(Poster  Competition)  Have  each  student  prepare  a  poster 
on  the  current  subject.    Have  team  teachers  act  as  judges. 
One  or  Two    top   posters  to  be  used  on  school  bulletin 
board  as  central  theme  for  the  whole  board.    The  CVAE 
class  should  do  the  whole  board,  giving  board  recognition 
both  to  the  individual  poster  winner  and  to  the  CVAE  class. 
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7 .  Word-Spelling  Race 

There  are  so  many  things  that  may  be  done  with 
letters  that  the  recreation  leader's  equipment 
should  always  include  them.     They  may  be  made  at 
small  expense  by  printing  the  letters  on  cards 
about  five  inches  square  with  colored  crayons. 
For  the  word-spelling  race^  each  of  two  or  more 
groups  should  have  lettered  cards  with  all  the 
letters  of  the  alphabet  on  them  that  are  needed  to 
spell  the  words  to  be  pronounced  by  the  leader- 
The  leader  should  first  make  out  a  list  of  about 
thirty  or  forty  words  and  make  sure  that  duplicate 
letters  are  provided  if  needed.     It  will  not  be 
necessary  to  use  all  letters  of  the  alphabet — 
only  those  needed  to  spell  the  words  to  be 
pronounced.  I#ien  the  leader  pronounces  a  word, 
each  group  tries  to  line  up  in  order  so  that  the 
players  who  hold  the  proper  letters  will  spell 
the  word.     The  judges  decide  which  group  was  able 
to  do  this  first.     Give  one  point  to  the  group 
which  first  completes  a  word. 

8.  Animated  Numbers 

Prepare  two  sets  of  numbers  from  zero  through 
nine.     These  may  be  printed  on  cardboard  about 
five  inches  square.     The  printing  may  be  done 
with  colored  crayons.     The  players  are  divided 
into  two  teams  of  ten  each,  and  a  judge  is  appoin- 
ted.    The  players  stand  at  one  end  of  the  room, 
one  team  in  each  corner,  while  those  who  are  not 
playing  stand  at  the  opposite  end  of  the  room. 
The  leader  and  the  judge  take  their  places  in 
front  of  the  spectators.     Each  player  Is  given  a 
number,  and  when  the  leader  calls  for  the  numl^er, 
"789,"  the  players  having  those  numbers  run  to 
the  end  of  the  room  and  take  their  position  in 
front  of  the  judge.     The  team  first  completing 
a  number  wins  a  point.     If  there  are  more  than 
ten  players  on  a  team,  duplicate  numbers  should 
be  given  to  the  players,  and  the  leader  in  calling 
the  numbers  should  include  large  numbers  which 
call  for  duplicates  such  as  "25,752."    The  side 
that  first  makes  twelve  points  is  the  winner. 

9 .  Charades 

The  group  is  divided  into  two  teams.     Each  team 

lists  occupations  on  individual  slips  of  paper, 

with  one  slip  for  each  player  on  the  opposing 

team.     In  rotation,  a  player  draws  a  slip  from  the 

other  side  and  acts  out  the  occupation.     The  other 

members  of  his  team  must  guess  what  occupation  is 

being  demonstrated.     The  team  using  the  least 

amount  of  total  time  is  the  winner.   (Usg  stop 

watch.)  The  perform^sr  must  remain  silent  and  can 
use  no  props • 
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One  player  acts  as  radio  dispatcher^  while  the  other 
players  are  arranged  in  a  circle.     Leave  an  opening 
on  opposite  sides  of  the  circle  so  that  players  may 
pass  through  without  having  to  break  the  circle. 
Behind  each  open  space  is  located  an  imaginary  hospi- 
tal.    These  might  be  named  after  local  hospitals - 
Before  the  play  starts,  the  leader  gives  to  each  player 
a  name  of  a  trade  or  profession,  such  as  doctor,  nurse, 
dentist ,  preacher ,  undertaker ,  carpenter ,  painter.  When 
the  game  is  ready  to  start,  the  dispatcher  calls  out, 
"A  nurse  and  a  doctor  are  wanted  at  City  Hospital." 
The  ones  ijho  have  the  names  of  the  professions  indica- 
ted break  from  the  line  and  rush  toward  the  hospital. 
The  one  to  arrive  first  is  admitted  but  the  other  must 
take  his  place  in  the  center  of  the  circle  and  act  as 
catcher.     The  dispatcher  may  now  call  out,  "A  carpen- 
ter and  a  preacher  are  wanted  at  County  Hospital."  Both 
of  these  run  for  the  hospital.  The  one  in  the  center  of 
the  circle  tries  to  tag  one  of  them,  and  if  he  succeeds 
this  one  must  also  take  his  place  in  the  center  of  tha 
circle  and  help  catch  others.     The  number  in  the  center 
of  the  circle  will  constantly  increase.     Another  inter-- 
esting  feature  of  the  game  is  that  not  more  than  one 
workman  or  profession  may  be  in  the  hospital  at  the 
same  time.     If  a  doctor  is  in  the  hospital  then  the 
dispatcher  says  that  a  carpenter  and  nurse  are  wanted, 
whenever  either  of  them  safely  arrives,  the  doctor 
must  then  leave  and  take  his  place  in  the  circle.  He 
is  subject  to  being  tagged  on  his  return  as  well,  and 
if  tagged,  must  take  his  place  in  the  center  of  the 
circle  as  a  catcher. 

Horse  Race 

This  game  can  be  played  v/ith  up  to  twelve  players.  A 
race  track   (either  straight  or  oval)   is  placed  on  the 
bulletin  board.     Horses  made  from  colored  paper  are 
placed  on  the  starting  line  with  each  student ^s  name 
written  on  a  horse.     The  track  is  marked  off  into 
sections,  each  section  labeled  with  assignments  given 
to  each  participant.     When  the  student  completes  his 
assigned  task  his  "horse"  is  moved  into  that  section. 
Tasks  must  be  done  in  order  and  can  be  either  serious 
or  fun  type.     One  variation  of  this  game  is  "Climbing 
the  Mountain."    The  first  to  reach  the  top  is  "King  of 
the  Mountain. " 
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English  Exercise 


The  teacher  supplies  the  students  with  sheets  of 
paper  on  which  have  been  written  ten  letters  of  the 
alphabet  verticallyc     Each  student  then  tries  to  make 
a  sentence  from  the  letters.      (In  place  of  individual 
letters^  a  name  can  be  used.)     A  prize  should  be 
awarded  or  a  step  onward  or  upward   (in  the  horse 
race  or  mountain  climbing) . 

Example : 
P  lease 
A  sk 
U  ncle 
L  ouie 
J  ust 
0  ne 
N  ice 
E  asy 
S  entence 
What  Do  I  Do? 

Each  player  has  an  occupation  fastened  on  his  back 
with  the  audience  seeing  what  it  is,  but  not  the 
player.  The  players  ask  questions  about  their  work. 
Is  it  always  done  at  the  same  place:     Do  I  need  a 
hammer?    Do  I  use  a  typev:riter?     Do  I  stand  up?  All 
questions  must  be  answerable  with  a  yes  or  no.  (This 
is  a  good  game  to  use  to  get  a  new  group  of  students 
acquainted) •     When  a  student  correctly  guesses  his 
occupation,  he  can  remove  his  sign.     The  last  one  left 
with  his  sign  should  pay  a  forfeit  (sing  a  song  or 
do  something  similar.) 
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PREFACE 

The  purpose  of  the  Information  contained  in 
these  training  guides  Is  to  provide  coordinators 
and  academic  teachers  with  suggestions  for  Inter- 
locking practical  Instruction  for  specific  jobs 
with  related  useful  instruction  In  academic  class 
The  guides  are  designed  to  Indicate  the  responr- 
slbilltles  for  a  specific  Job  and  the  necessary 
skills  to  perform  that  Job  successfully  as  were 
academic  skills  relevant  to  that  Job  which  will 
add  to  the  general  knowledge  of  the  student  and 
assist  him  in  Judgment  and  problem  solving.  Many 
of  the  activities  will  also  contribute  to  his 
ability  to  get  along  with  others,  to  be  a  good 
citizen,  and  to  develop  respect  for  various 
areas  of  work. 
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Recreation  Center  Assistant    !!!!!!!  4 

Roofer  Apprentice  .   .   ,   ,   ,  4 

Sales  Clerk — Fabric  Shop  !!!!!!!  4 

Shoe  Salesman  !   !   !  !   !  4 

Sign  Painter's  Aide    !!!!!!!  4 

Supermarket  Stock  Boy    !!!!!!!  5 

Ticket  Seller  for  Theater    !!!!!!!  5 

Truck  Farm  Assistant  !!!!!!!  5 

Typing  Assistant    5 

Usher  i   !!!!!!  6 

Worker — Building  Supply  Outlet  i   !!!!!!  6 
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ABSTRACT  -   THIS   INSTRUCTIONAL   MATRIX  FOR  A 
COORDINATED  VOCATIONAL-ACADEMIC  EDUCATION 
PROGRAM   IN   GEORGIA   WAS   DEVELOPED   BY  REGIONAL 
PROGRAM  COORDINATORS  ENROLLED   IN  AN 
INTERNSHIP   AT  THE   UNIVERSITY  OF  GEORGIA  IN 
ORDER  TO   AID  THE   VOCATIONAL  TEACHER- 
COCRDINATOR   IN  CURRICULUM  PLANNING.   THE  29 
SUGGESTED    INSTRUCTIONAL   UNITS  COVER  SUCH 
TOPICS   AS:    (1)   CHOOSING  A  CAREERf  (2) 
CONSUMER   EDUCATION,    (3)  INTERPERSONAL 
RELATIONSHIPS,   AND    (4)    GETTING  AND  KEEPING  A 
JOB.   FOR   EACH  OF  THE  FIVE  SCHOOLDAYS   IN  THE 
WEEK,  LEARNING  ACTIVITIES,   STUDENT  PROJECTS, 
TEACHING  TECHNIQUES,  AND  RESOURCE  MATERIALS 
ARE   LISTED   FOR  EACH  TOPIC   IN  6-COLUMN,  2-PAGE 
FORMATS.   THIS  CORE   CURRICULUM   INCLUDES  A 
TEACHER'S   WORKSHEET   FOR   NOTES  ABOUT  ON-THE- 
JOB  WORK   EXPERIENCES,   CLASSROOM  OR  LABORATORY 
SIMULATION,   FOLLOW-UP    IDEAS,   AND  STUDENT 
EVALUATION   PROCEDURES.  (AG) 
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PREFACE 

This  Instruc     onal  Matrix  should  assist  the  C.V.A.E.  Coordin:itor 
as  he  plans  tc  activate  his  curriculum.     It  should  stimulate  creative 
teaching  through  a  "total  approach'*.  _  set  specifically  to  the  needs 
of  each  student.    The  various  topics  covered  iu  this  manual  are 
presented  as  suggestions  and  the  coordinator  should  strive  to  improve 
on  each  matrix  model. 

After  each  two  page  spread  containing  one  unit  of  iristruction 

the  teacher  coordinator  will  find  a  page  with  the  followingi 

ON  THE  JOB  WORK  EXPERIENCES 
CLASSROOM  OR  LABORATORY  SIMULATION 
FOLLOW-UP 
EVALUATION 

This  '"work"  page  is  provided  as  a  convenience  in  designing 
the  learning  processes  to  fit  the  local  needs  of  individual  programs 
and  students.    Write  in  the  experiences  and  processes  that  work  for 
you  and  make  note  of  those  that  prove  to  be  unsatisfactory.  Check 
with  other  coordinators  and  seek  their  advice  and  suggestions. 
FOR  A  SAMPLE  WORK  SHEET  (COMPLETED)  TURN  THE  PAGE  


SAMPLE 


"  A  More  Attractive  You" 


ON  THE  JOB  WORK  EXPERIENCE; 

1.  Have  students  observe  and  evaluate  full  time 
employees  concerning  dress  and  grooming,  poise, 
and  other  factors  of  ''A  More  Attractive  Yau/* 

2.  Does  an  employer  have  the  right  to  request  boys 
to  cut  their  hair?    To  have  girls  wear  their  hair 
up? 

CLASSROOM  AND  LABORATORY  SIMULATION: 

1.  Practice  walking  in  front  of  a  full  length  mirror. 
checking  the  various  points  of  good  grooming. 

2.  Boys:  Discuss  hair  etylee  worn  by  class  members  and 
are  they  correct  for  where  they  are  now  working? 

3.  Girls:     Discuss  and  practice-make-up  application 
and  hair  styling. 

FOLLOW-UP: 

1.  During  coordination  visits  observe  hair  styles  and 
dress.     Discuss  employer'^s  policies  and  wishes. 

2,  Note  changes  in  hair  styles  and  grooming  after 
teaching  the  unit. 

EVALUATION: 

1.  Check  personal  responses  of  students  to  unit. 

2.  Changes  observed. 

3.  Note  Changes  to  be  made  the  next  time  unit  is 
offered. 

4.  Discuss  length  of  unit  with  students. 

5.  Evaluation  by  team  teachers  and  employers. 
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A  MORE  ATTRACTIVE  YOU 


ERIC 


t 

1 

I 

MQtlDAY 

TUESDAY 

1 

1 

! 
i 

'  CONTMT 

ttiit:    A  More  Attractive 
You 

Topic:    Exercise  and 
Diet 

Unit :  Same 

Topic:    Care  of  Skin  and  ; 
Hair  j 

1 

r  

1 

\ 

ChaxTn  for  Miss  Teen*  by 

About  Her  J  by  Mareraret 

1 

SOURCE 

I 

; 
1 

1 

1 

VJhitcomb  and  Cochran 
Healthier  Living •  by 
Continental  Press 

Andrews 

Charm  for  Miss  Teen,  by 
Whitcomb  and  Cochran  | 
Healthier  Living.  Conti-  i 
nental  Press 

i 

1 
I 

i  IffiTHQD 

Show  transparencies  on 
proper  posture  and  exer- 
cises for  various  weight 
problems  •    Discuss  pro- 
per  foods  and  prepara- 
tion. 

Discuss  About  Her  and 
Charm  for  Miss  Teen  for 
care  of  skin. 

PROJECTS 

Begin  preparing  for  a 
fashion  show  to  be 
given  at  end  of  week. 

Continue  preTDaration 
for  fashion  show, 

1 

1 

i 
1 

> 

ACTIVITIES 

Prepare  one  panel  of 
uu-Lj«ei/ixi  uoaTQ  on  xour 
basic  food  groups — 
another  on  exercise 
illustrations  ^ 

Invite  cosmetologist  to 
speak  to  class  about 
skin  and  demonstrate 
use  of  makeup  on  one  of 
the  girls. 

 — ■   1" 

.fl  •-TO' 


WEmESDAY              !  THURSDAY 

FRIDAY 

Unit:  Same 
Topic :  Same 

I   

Unit :  Same 

Topic:    Your  Fashion 

Flair 

Unit:  Same 
Topic :  Same 

Same 

Same 

Same 

Use  slides  sho-wing 
various  hair  styles 
and  textTires.  Have 
class  do  ditto  master 
sheet  on  "Attractive 
Hair  Styling. 

Read  and  discuss  sections 
10  and  11  in  Charm  for 
Miss  Teen. 

Have  each  girl  write  a 
description  of  \Ai3.t 
she  is  wearing  in 
fashion  show*  Des- 
cribe good  grooming 
habits  she  followed 
in  regard  to  skin, 
hair,  etc.,  in  pre- 
paring for  show. 

Decide  on  individual 
hair  style  for  fashion 
show. 

Continue  planning  for 
fashion  show.  Have 
girls  select  one  outfit 
each,  well  suited  for 
her.    These  xdll  be 
modeled  in  the  show. 

Have  coordinator  read 
description  of  what 
each  girl  wears  as 
she  models  outfit  for 
class • 

Have  local  beautician 
speak  to  class  on  care 
of  hair.    Have  her 
style  hair  for  one  of 
the  girls. 

Continue  panels  on 
bulletin  board — on  care 
of  skin  and  hair  and 
coordination  of  cloth- 
ing* 

Take  class  to  large 
department  store  for  a 
visit  to  cosmetics 
department  and  reac^y- 
to-wear  section.  Plan 
.  to  attend  fashion  shox^ 
there. 

ON  THE  JOB  WOBK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION; 


FOLLOW-TJP : 


EVALUATION: 


4 


AMERICAII  BCOIKHrC  SXSTEM 


TUESDAY 

CONTENT 

Unit:   Ajuarlcan  Bocccrdc 

Topic:    Simple  Truths 
of  Economics 

Unit:  Same 

Topic:    The  American 

Free  Enterprise 

SOURCE 

OonfTunor  Econcmio  i?robj- 
^5i.lson -lister 

Same 

METHOD 

Discussion  of  cliapter 
from  sourc©-— Ovsrhoad  . 
projector-- TTfUi^fa^ency 
I  slD— Ecohoioic  Fireedoms 
of  Citizens  Under  Free 
Entearprise  System* 
Transparency  2:12*— 
Simple  Truths  Everyone 
Should  Know  About 
 BeoRomioQ^  — 

Panel  discussion  on 
pruiiajLy  or  essenuiajL 
wants  and  secondary 
or  non-essential  wanted  • 

PROJECTS 

Students  go  to  tile 
xxorcixy        g3,uii6x^  j  ji  j.  or  * 
mation  about  the  free 
enterprise  ^stem,  pre- 
paring for  an  individual! 
report  and  a  class 
bulletin  boards 

Students  should  inquire 

in  this  class),  five 
teachers,  five  neighborjj 
working  in  factories, 
five  persons  -who  cm 
business  enterprises • 

ACTIVITIES 

Word  Study:  income, 

liberties,  political 
freedom,  economic  free- 
dom, free  enterprise 
system,  and  lirealtti* 

I 

ERIC 


I 


I 


A>IIRICA1J  ECONOMIC  SYSTEM 


I 


ERIC 


THURSDAY 

1 

FRIDAY 

Unit:  Same 

Topic:    Econoirdc  Goods 
Ownership 

Unit :  Same 

Topic:    Simple  Truths  of 
Economics 

Unit:  Same 

Topic:    Ecomonic  Good 

Ormership 

Same 

Same 

Same 

Overhead  projector- 
Show  17  selected  coun- 
tries of  oxmership  of 
selected  economic  goods — 
Telephones  in  use,  radioj 
television  sets,  motor 
vehicles  in  use. 

Stud^r  sheets  in  work- 
book, pages  1  &  2» 
Check  after  students 
finish. 

Stuc^jr  sheet  in  wrk- 
book,  pages  7-8,  after 
students  finish* 

Continue  gathering  infor- 
mation and  interviemng 
for  bulletin  board  and 
report* 

Put  up  the  bulletin 
board  in  coiT5)osite 
ideas  for  intervieirjing 
of  different  people  • 

Hand  in  individual 
reports  on  the  Free 
Enterprise  System. 

Give  students  a  sheet  of 
graph  paper  and  let 
them  make  a  bar  graph 
from  the  transparency 
and  prepare  a  statement 
of  iJieir  observations  and 
interprepations • 

_  _ 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATOKif  SIMULATION 


FOLLOW-UP ; 


EVALUATION: 


47o0 
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APPLYING  FCE  A  JOB 


TUESDAY 

GONTMT 

Unit:    AppHying  for  a 
Job 

Topic  t    Appearance — 
pp.  73-111 

Unit :  Same 

Topic:    Making  a  Personal 
Data  Sheet 

SOURCE 

The  Job  You  ¥ant^  by 
Margaret  Andrevis 

Same 

mrwD 

 ^ 

Students  Td.ll  drax^  up 
a  list  of  "Good  Groom- 
ing Ideas."  Discuss 
the  importance  of  making 
a  good  iiT5)ression  on  the 
person  doing  the  hiring. 

Students  will  write  out 
the  personal  data  that 
they  will  need  in  apply- 
ing for  a  Job.  Have 
students  relate  some  of 
the  questions  they  have 
been  asked  in  job  inter- 
views . 

PROJECT 

Students  begin  making  a 
"Tjell-dressed**  exhibit 
from  magazine  &  newspaper 
pictures. 

ACTIVITIES 

,  Announce  "job  interview" 
\  contest  for  club. 

i 
1 

4731 


APPinNG  FOR  A  JOB 

8 


WEDNESDAY 

i  THTESHAY 

FRIDAY 

Unit :  Same 

Topic:    Miere,  Mien, 

Who,  What,  Why 

1 

t&iit :  Sane 
!    Topic:    The  Interview 

TJhit:  Same 
Topic:  Same 

Same 

Same 

Same 

Discuss  the  importance 
of  getting  to  the  right 
person  on  time  and  the 
kinds  of  questions  the 
student  will  be  asked 
and  that  he  should  ask# 
Give  students  a  joh 
application  to  fill  out 
as  homework. 

Using  applications  that 
have  been  filled  out, 
begin  role  playing  of 
job  interviews  with 
each  student  •  Teacher 
should  act  as  employer 
for  first  few  inter- 
views and  then  let 
students  take  both  ,  .  .  - 
parts. 

Put  up  "best--dressed" 
exhibits • 

Call  for  entrants 
for  regional  contest 
elindnation. 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMUTATION 


FOLLOW-UP : 


EVALUATION: 


10  APPLYING  FOR  JOBS 


MONDAY 

 1 

CONTENT 

Unit:     Applying  for 
a  job 

Topic:     Deciding  to 
apply  for  a  job 

Unit:  Sam.e 

Topic:     The  Inter- 
view— How? 

SOURCE 

The  Job  You  Want 

by  Margaret  E. 

Andrews 

The  Job  You  Want 

by  Margaret  E. 

Andrews 

METHODS 

Use  f i  Xm  on  how  to 
apply  for  a  job. 
Give  lectures  on 
making  a  good  im- 
pression- Have 
discussions  on  the 
roads  that  lead  to 
a  job. 

Q  \\  r^T.T     ^  T  1  vri  e     a  r>            s  ^ 

Student  discussions 
on  interviewing . 
Do  some  role  play- 
ing. Review  materi- 
al in  the  book  con- 
cerning interviews. 

PROJECT 

Ha  VP    R  tudpn        r«on  — 

tact  employers  at 
the  different  in-- 
dustries  in  the 
community  and  find 
out  about  job  open- 
ings and  the  possi- 
bilities of  getting 
jobs . 

nave  sevej-'a±  suu 
dents  attend  inter- 
views at  industries 
in  the  community. 
This  will  help  pre- 
pare the  class  for 
future  interviews . 

ACTIVITIES 

Require  class  to 
bring  in  a  list  of 
job  openings  at  the 
industries • they 
plan  to  apply.  Find 
out  the  opportuni- 
ties for  advance- 
ment on  these  jobs. 
Role  playing. 

Role  playing. 

APPLYING  FOR  JOBS 


\\TEDNESDAY 

THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     How  to  fill 
out  an  application 
blank 

Unit:  Same 

Topic:  Asking 
questions  in 
applying  for  jobs. 

Unit:     Credit — Its 
Role  in  Our  Econo- 
my 

Topic:     T-'That  is 
Credit? 

The  Job  You  Want 

by  Margaret  E. 

Andrews 

The  Job  You  Want 

by  Margaret  E. 

Andrew^s 

Basi.c  PrincirjlGs  in 
Family  Money  and 
Credit  Management 
by  Carl  F.  Hawver 

Use  filmstrips  and 
records  in  discus- 
sing the  applica- 
tion blank.  Use 
Overhead  projector 
in  showing  sample 
application  blanks. 

Using  filmstrips 
and  records ,  lec- 
ture to  students 
on  the  importance 
of  asking  and 
ansv/ering  ques- 
tions when  apply- 
ing for  job. 

Use  films,  film- 
strips,  records, 
and/or  overhead 
projector  in  dis- 
cussing credit. 

Discuss  application 
blanks,  and  have  an 
employer  come  to 
class.     Secure  ap- 
plication blanks 
from  industries  to 
demonstrate . 

Have  students 
apply  for  jobs  at 
several  industries 
and  compare  the 
questions  asked  by 
the  interviewers . 

gin  to  establish 
their  credit  by 
purchasing  one  or 
more  small  items, 
such  as  shoes,  ties 
etc. 

Have  students  se- 
sure  application 
blanks  from  all  the 
industries  in  the 
community ,  bring 
them  to  class,  and 
fill  them  out. 

Have  students  make 
a  list  of  ques- 
tions they  should 
be  able  to  answer 
in  applying  for  a 
job,  and  review 
application  before 
reporting.  Take 
everything  needed* 

Have  students  list 
several  places 
where  they ,  or 
their  parents , 
friends,  etc,  ,  n.ay 
have  credit. 
Invite  someone  to 
talk  to  class. 

4735 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP ; 


EVALUATION: 


4736 


13 


ARE  UWS  NECESSARY? 


TUESDAY 

CONTENT 

Unit:    Are  Laws  Necessary? 
Tooic:     Dp-T-i  TIT +T  n-TT^  nf 
Rules  and  Laws 

Unit :  Same 

SOURCE 

Webster's  School  Diction- 

Mio's  Delinquent? 

ary 

Mio«s  Delinquent?  McGrai-/- 
Hill  Book  Co. 

Business  Law  Text  Book 

METHOD 

Show  transparencies  of 
definitions  of  "law"  & 
"rule*'.    Group  session 
xd.th  emphasis  on  how  stu- 
dents deal  and  react  to 
parental  and  school  rules. 
Relate  peer  suggestions 
and  get  feedback  from 
each  student. 

Role  Play -Disciplinarian 
and  rule  brGaker™allOH 
students  to  be  disci- 
plinarian. 

Group  Sessions  follow 
on  rules  &  alternatives — 
Emphasize  student  par- 
ti cipati  on  • 

PROJECTS 

Form  groups  of  5  to  begin 
task  of  writing  paper  on 
"Inlhy  Are  Laws  Necessary?" 

UXli.UC     UU    ^LLb     U^J^t^  Uilt^X 

paper  on  "Why  Are  Rules 
Necessary?" 

ACTIVITIES 

Begin  accumulating  defini- 
tion  list  of  legal  terms. 
Coordinator  to  provide 
ten  words  and  definitions 
and  students  to  provide 
five  words  and  defini- 
tions . 

Have  oral  definition 
test  on  legal  terms. 
Familiarize  each  indi- 
vidual with  the  terms. 

EMS  4737 


/P.E  LAJ'JS  :TEC35S^.r? 


14 


i              WEDNESDAT              i  THGRSnAY 

FRIDAY 

;    Unit:  Same 

Topic;   VJho  I-Iakes  the 

i 

1 
} 

1                                -  - 

Unit :  Same 
Topic:    To  Obey  or 
Disob^ 

To  change  the  Lai-rs 

Unit:  Sams 

Topic:    Law  Enforcement 

I 

1 
i 

;    Who^s  Dc?incraent? 

j    You  Sa3.c  It  teGrav-Hlll 

:    Business  Law  Text  Book 

1 

! 

j 

i 

Same 

Law  Enforcement  Official 

Present  pictures  of  Ga. 
xegisxaocr  m  Session. 

Discuss  legislator  pro- 
cess.   Uc^e  questions 
from  stuc-ents. 

Use  minutes  of  local 
Board  of  Ed.  meeting. 

Summary  of  principals 
&  methods  of  Ghandi, 
H.  L.  King,  Socrates, 
Chris b 

Few  6?  we  laws- 
Repr  e  .ientati^ve  s 

How  do  you  affect  laws- 
Voting 

Speech  hy  and/or  audio 
visual  on  law  enforce- 
1    ment  tjy  an  official. 

1 

! 

Sams 

P.eadi^.gs  of  top  t!;>»ee  , 
papers- »T-Jhy  Are  R-jiles 
Necessary?" 

— — .  ^  .  

Assign  four  students 
to  research  (library 
or  newspapers)  recent 
trials  of  public   .  .  •  . 
interest. 

Presentation  of  three 
judicial  cases  (from 
newspapers)  with  con- 
current questions  and 
clarification* 

Question  and  Answer 

4738 

ON  TEE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 


4739 
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BODGSTTltlG 


HONDAY 

TUESDAY 

Unit :  Budge^tting 
Topic:    KLanning  the  Use 
of  Income 

Unit:  Same 

Topic :    Individual  Budget 

SOURCE 

General  Business  for 

DebruiTi,  Haines* 
Modems  Make  Monqy  Behave  j 
by  Institute  of  Life 
Insurance 

Same 

METHODS 

Discuss : 

1  J  Earning  a  satisf actoTV 
incoF^e 

2)  Wise  buying 

3)  Planning  your  contri- 
butions 

k)  Planning  your  savings 

List  the  advantages  of 
budget  ting  on  the  chalk" 
board.    Describe  steps  in 
setting  xjp  a  money 
management  plan. 

PROJECT 

• 

w 

Have  each  student  set 
up  a  personal  weekly 
spending  plan.    Use  the 
plan  for  two  weeks, 
evaluate  it  and  malce 
needed  adjustments. 

ACT!  VI  TEES 

As  a  group  discuss  how 
the  following  influence 
money  management. 

1 )  Goals        7)  Credit 

2)  Resources  8)  Econorrdc 

3)  Needs  Condi^iom 
h)  Wants        9)  Insurance 

5)  Values     10)  Savings 

6)  Prices     11)  Invest- 

ments 

Have  each  student  esti- 
itiaoe  spprojuJnaoei^  now 
much  his  f  ainily  spends 
on  him  each  year. 

4740 


BUDGETTIITG 


THURSDAY 


FRIDAY 


;  Unit:  Same 
!  Tcpic:  Sarae 


Unit :    Saine  :   Unit :  Sane 

Topic:    Family  Budgets       j    Tcpic:  Sane 


j 


Same 


Same 


Discuss  why  it  is  impor- 
tant for  each  individual  ' 
to  work  out  his  ovm  bud-  | 
get.  Explain  the  dtf r^r-  1 
ence  between  a  warit  and  a  j 
need.  I 


Design  a  bulletin  board 
to  show  how  budgets  are 
affected  by  seasonal 
variation  in  clothing  > 
food,  household  main-* 
tenance,  etc. 


Show  exanples  of  several 
family  budget  forms. 
Show  how  budgets  differ 
for  an  individual i  a 
family  j  a  businessj  a 
communi-tyj;  a  government* 


Assign  groups  to  work 
out  family  budgets. 
Establish  fp^diy  size^ 
ages,  income,  etc. 


list  on  chalkboard  the 
things  to  consider  in 
evaltxating  a  family  bud- 
get.   Show  how  a  family 
budget  can  be  ad^justed  to 
meet  changing  needs. 


Use  role  playing  to 
dramatize  a  couple  plan- 
ning to  meet  the  cost  of 
their  first  child;  a 
couple  discussing  the 
pros  and  cons  of  the 
wife  working;  a  family 
planning  the  use  of 
income  for  one  year. 


Study  and  discuss  budget 4 
ting  for:    families  withj 
irregular  income;  fami- 
lies with  double  income; 
newly  married  couples. 


41 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 


474^ 


BBSLIJISS  PSZCnOLOGT  IK  TSE  OFFICE 


TUESDAI 


Unit:  Business 
chology  in  toe  Office* 
Topic:    Service  t^ith  a 
Smile;  Being  able  to 
Ccmmunicatej  Being 
Respectful;  Good  Work 
Habits  >  


Basiness  BAavior,  by 
Allen  R.  Russon 
Film  Strip:  "Good 
Office  Behavior" 


Ifcit 


Sane 


Topic:  Time;  Neatness; 
Efficiency. 


Saine 


1 )  Role  Flaring 

2)  Group  Discussion 

3)  Individual  Reports 
k)  Films  and  Film 

Strips 
Students  d^iaocetrate - 
techrdques  used  in  the 
offices 'vixere  they  are 
eiip2,oyed» 


Have  the  pupils  make 
reports  xdiile  some  of 
the  class  members  act 
as  judges.    Have  the 
pupils  listen  to  thoir 
reports  from  the  tape 
recorder. 


Have  the  pupils  to 
act  out  the  parts  of 
the  employer  and 
en5)lQyee  in  a  drama. 


Review  the  articulation 
and  try  to  inprove  on 
the  dialogue. 


4743 


BUSINESS  PSYCHOLOGY  IN  THE  OFFICE 


20 


WEDNESDAY 

THURSDAY 

FRIDAY 

Unit :  Same 

Topic:    Business  Psychol- 
ogy in  the  Office 
Disciission  Topic:  Integ- 
rity j  Don'ts  for  the 
Office. 

Unit:  Same 

Topic:    Trait  Training; 
Jiadgement;  Morality j 
Responsibility* 

Unit:  Same 

Topic :  Illustrative 

Cases 

Reports  from  other  mem- 
bers of  the  class. 

Continue  individual  report 
from  class  members. 

3  Business  Behavior,  by 
Allen  R.  Russon. 

* 

Recall  former  reports 
recorded  to  determine 
improvements*    Have  a 
speaker  from  one  of  the 
business  offices  to 
speak  to  the  class. 

Read  the  illustration 
and  have  the  pupils 
critique  each  one  and 
give  their  opinions. 

1 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 


4745 
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CAREER  MANUAL 


MONDAY 

TUESDAY 

CONTENT 

Unit:     Career  Manual. 

Topic:     Choosing  a 
Career  to  Explore 

Unit:  Same 
Topic;  Same 

SOURCE 

SRA  Occupational 
Exploration  Kit 

Same  { 

i 

METHOD 

Pass  out  student  rec- 
ord booklets  &  kit  for 
determining  amount  of 
euucauion  anT^icipated^ 
math  and  language  le- 
vels, &  interest. 
Have  students  complete 
record  books  based  on 
this. 

Complete  Occupational 
Exploration  Kits.  Fin- 
ish checking  student 
record  booklets. (If 
results  of  OEK  &  pre- 
ferred occupation  do 
not  coincide,  may  use  i 
latter  for  manual) .  [ 
Choose  career  to  ex-  j 
plore. 

PROJECTS 

Have  students  prepare 
career  manual  of  not 
more  than  iOO  pages  on 
occupcitixon  ot  caoice  f 
based  on  OEK  &  person- 
al preference (to  be 
bound  in  wooden  back- 
ing made  by  Industrial 
Arts  &  Home  Ec.  clas- 
ses) . 

Bring  materials  to 
school  to  begin  work 
on  manual  cover. 

ACTIVITIES 

Have  representative 
from  State  Department 
of  Labor  adTD  i  n  "i  q  f-^T" 
GATB. 

Have  students  write 
letters  to  business 
X-Lrins  asKing  tor 
information  and  mater- 
ials for  career  manu- 
als . 

I 
I 
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T'TEDNESDAY 

THURSDAY 

T-  '  '  •  / 

frid;^y 

Unit?  Same 
Topics     How  to  Use 
SRA  Occupational  Ex- 
ploration Kit  file  St 
CAREERS  Desk  Top  Kit 
file. 

Unit:  Same 

Topic;     How  to  Find 
Reference  Materials 
for  I'^^anual 

Unit-  Sarne 
Topic:  Same 

SRA  Occupational  Ex- 

^      J-  W          yjix      ±\  ^  \^     '^,JL  d-  w 

tions  booklet 

CAREERS  Desk  Ton  Kit 
file 

Career  Manuals  from 

souri  &  University  of 
Texas 

Other  materials  in 
the  CVAE  Lab 

School  librarian 

Explain  to  class  how 
to  look  up  brfefs 
describing  their  cho- 
sen occupation  for 
exploration. 

Display  materials 
and  let  students 
examine  manuals. 

f 

Have  librarian  come  to 
class  and  explain 
v/here  and  how  vocation- 
al materials  are  found 
in  the  library. 

Have  team  teachers 
expxain  severax  ways 
that  boards  for 
covers  may  be  cut  and 
attached.  Let  stu- 
dents decide  which 
they  prefer. 

Begin  actual  work  on 
covers. 

Same 

When  manuals  are  com- 

petent  judges  will  se- 
lect best  manual  to 
enter  in  region  con- 
test. These  v;ill  be 
displayed  for  judging 
at  luncheon  meeting. 
Give  pupils  instructioi 
on  SRA  St  CAREERS  kits. 

Make  sure  students 

1 1  V>      ^  ^      4"  ^  Y\                     /*f  1  <^  Y\ 

unQers  iianci  i egxon 
contest  rules.  Pass 
out  duplicated  in- 
structions to  follow. 

i 

Take  students  to  the 
library  and  ask  li- 
brarian to  show  stu- 
dents where  vocation- 
al reference  material 
may  be  found. 

4747 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP  s 


EVALUATION; 
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CI:oosI^TG  a  c^peep 


MONDAY 

TUESDAY 

CONTENT 
 .  1 

Unit:  Choosing  a 

Career 
Topic:  The  Job  and 
Your  Future 

1)  Success  and  happi- 
ness are  important 

2)  Consider  yourself 
and  the  job 

Unit:  Same 

Topic:  Take  a  Good 

Look  at  Yourself 

1)  Interests 

2)  Physical  and  mental 
makeup 

3)  Personality  type 

4)  Work  you  enjoy 

SOURCE 

Film — "Choosing  Your 
Career" 

IjTny  Work  Series , 
Occupational  Kit 

Film — "Personal  Quali- 
ties for  Job  Success" 
uooKiet— —  neiptui 
Hints  for  Choosing  a 
Career" 

v^y  Work  Series ,  Occu- 
pational Kit 

METHOD 

Using  film  as  intro- 
duction ,  di  s cus s  impcr 
tance  of  above  subhead- 

make  lists  of  things 
to  consider  in  choSs- 
ing  a  Career.  Have  stu- 
dents  interview  emplo- 
yers to  add  to  lists. 
Compare  lists. 

After  film  discuss  how 

'interests  affect  happi' 

•ness  and  success  on 

the  job.  Have  students 

list  their  interests; 

using  VJhy  Work  Series  j 

•decide  v;hich  jobs  • 

could  be  good.  Make 

plans  with  employers 

for  students  tp  work 
several  weeks. 

PROJECTS 

Have  students  begin 
notebook  on  "Jobs  I  Am 
Interested  In,"  Note- 
books   might  contain 
pictures  and  short 
description  of  thG  job 

Check  progress  on 
projects • 

ACTIVITIES 

Field  trips  to  vari- 
ous area  occupations 
which  students  are 

•in  A  A           J.,  W  »3           U      JL^Ji  .  lyJmtD 

cussion  of  what  stu- 
dents saw  should  fol- 
low. 

Continue  field  trips 
if  possible. 

CHOOSING  A  CAREER 
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WEDNESDAY 


Units  Same 

Topic:     What  the  Job 

Offers 

1)  Working  hours 

2)  Salary 

3)  Fringe  benefits 

4)  Type  of  work 

5 )  Advancement 


THURSDAY 


Handouts  on  occupa- 
tions 
"Helpful  Hints  for 
Choosing  a  Career" 

Why  Work  Series 


Unit:  Same 

Topic :     Education  and 

Training 

1)  High  school 

2)  Technical  school 

3)  College 

4)  On-the-job  training 


"Helpful  Hints  for 
Choosing  a  Career" 

Why  Work  Series 


FRIDAY 


Unit:  Same 
Topic:  Personality  Plus 
DYour  personality 

2)  Supervisor ' s  person^ 
ality 

3)  Requirements  of  sup- 
ervisor 

4)  Fellow  workers 


Filmstrips  with 
record — "Work  Habits 
and  Attitudes" 

Transparencies 


Panel  discussion  on 
proper  working  aondi- 

Eions.   Have  students 
ake  list  of  hours, 
alary,  etc.  accepta.- 
pie  to  them.  Have  stu- 
dents obtain  salary 
schedules  &  lists  of 
fringe  benefits  from 
amployers.  Compare  and 


mc 


Individual  work  by 
students  using  occupa- 
tional kit  to  find  the 
training  required  for 
jobs  interested  in. 
Have  students  talk 
with  employer  about 
type  of  training  and 
education  needed  for 
occupations  in  his 
plant.  J 


Fill  out  personality 
inventories .  After  the 
filmstrip  discuss  how 
attitudes  affect  work 
situations.  Show  trans 
parencies  on  personal- 
ity clashes  between 
workers  &  employers. 
H  a ve  s  t ude  n  t  s  ob  s  e  r ve 
attitudes  on  the  job. 


Work  on  individual 
job  interests. 


Have  students  display 
several  of  the  occu- 
pations they  have 
prepared  for  their 
notebooks . 


Prepare  display  areas 
in  school  and  place 
some  of  the  notebooks 
there. 


Hav6  counselor  speak 
to  students  about 
several  career  areas 
and  how  each  person's 
future  is  affected 
by  his  career  choice. 


Have  students  write 
short  paragraphs  on 
what  they  have  seen 
on  the  j  ob . 
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ON  THE  JOB  WORK  EXPEKIEWCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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28  CONSU.^IER  SAVINGS  AND  xN\^STMENTS 


1 

MONDAY 

TUESDAY 

CONTENT 

Unitr  Consumer  Pav- 
ings &  Investments 

Topic;  Vlhy  People 
Save  Money 

Unit:  Same 
Topic:  Same 

SOURCE 

You  Pay  for  It 
Gregg/McGraw-Hill 

"T,^7hat  Is  Savings?" 
Virginia  Bankers 
Association,  Rich- 
mond, Virginia 

Same 

METHOD 

Discuss  with  class: 

1)  Feeling  a  sense  of 
security 

2)  Taking  advantage  of 
unusual  opportunities 
or  bargains 

3)  Paying  cash 

4)  Developing  respon- 
sibility 

5)  Investing  in  the 
future 

Give  vocabulary  words 
to  look  un: 

Interest 

Compound  i n te re s  t 
Passbook 
Semi-annually 
Maturity 

Discuss  in  class. 

ACTIVITIES 

OR 
PROJECTS 

Obtain  pamphlets  from 
Bank — Group  1 
Post  Office — Gr.  II 
Credit  Union — Gr.  Ill 
Insurance  Co. — Gr.  IV 

ERIC 
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WEDNESDAY 

THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     Types  of 
Savings  Banks 

Unit:  Same 

Tooic:     Opening  a 
Bank  Account 

Unit:  Same 

Topic:     Interests  on 
Deposits 

Materials  from  local 
concerns  and  person- 
nel 

You  Pav  for  It 
Gregg/McGraw^i  1 1 

Succeeding  in  the 
World  of  Work 
McKnight  &  McKnight 

Same 

Also  Introduction  to 
Business 

Reed ,  Conover ,  & 
Stearns (pp.  135-150) 

Give  examples  of 
commercial  banks 
and  savings  and  loan 
associations .  Dis~ 
cuss  what  each  does 
— functions  and 
services . 

Have  sample  forms  to 
fill  out: 
Passbook 
Deposit  slip 
Withdrawal  slip 

Make  students  aware 
of  different  types 
of  accounts  and  how 
to  open  one  best 
suited  to  their 

Individual  account 
Joint  account 
Trust  account 

Discuss  amount  of  in- 
terest received  for 
different  accounts  and 
for  varying  amounts  of 
money  left  for  differ- 
ent lengths  of  time. 
Do  various  Math  prob- 
lems involving  inter- 
est.    Discuss  how 
interest  accumulates 
on  even  small  amounts. 

Speaker  from  local 
bank. 

Practice  depositing 
and  withdrawing 
money*  Role  playing. 

Field  trip  to  the 
bank. 

—  — .  

Make  uiir>         i  n^^rr-?  n  =  >-t> 
J.  4u,/^w         ail  j-*«iciM  J. liar  V 

plan  of  savings  aoals: 

T«7hat  type? 

How  much? 

T-Jhat  for? 

Interest? 

Accumulation? 

ON  THE  JOB  WORK  EXPERIEfTCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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DISTRIBUTION 


1 

MONDAY 

TUESDAY 

CONTENT 

Unit:  Distribution 
Topic:  Introduction 

Unit:  Same 

Topic :  Distribution 
Serves  the  Consuiner 

SOURCE 

vjtsiiexTax  ijusj.ness  jpor 
Economic  Understand- 
ing; by  Crabbe 

Consumer  Economic 
Problems  by  Wilson  ! 

METHOD 

Discussion  and  charts 
on  now  we  od tain 
goods  and  servi  ces 

Charts 

Discussion  and  evalu- 
ation of  materials 
and  merchandise  from 
local  stores 

PROJECTS 

Creative  projects  on 
any  phase  of  distri- 
bution 

1 

t 

Plan  to  report  on 
some  phase  of  person- 
al spending. 

Home  Ec.  girls  give 
demonstration  of 
topic  application  in 
the  home. 

ACTIVITIES 

Recognize  students 
workincr   i  n   Tnh»^  cnn— 
nected  with  distri- 
bution.    Write  on 
board  all  local  dis- 
tributors and  l<abel 
T-.hein  retail  or  v/hole- 
sale. 

Bring  and  exhibit 
excumpxes  ox  cavecxt 
emptor^ ' ("Let  the 
buyer  beware").  Let 
students  recognized 
yesterday  tell  how 
their  jobs  are  con- 
nected with  distribu- 
tion &  x-?ith  seryina 

the  consuiner. 


ERIC 


4755 


( 


DISTRIBUTION  32 


TriURoDAY 

FRIDAY 

Unit:  Same 

Topic :  Distribution 
Adds  Value  to  Prod- 
ucts 

Unit:  Same 

Topic:     The  Three 
Channels  of  Distribu- 
tion 

Unit:  Same 

Topic:     Jobs  in  Dis- 
tribution 

General  Business  For 
Economic  Understand- 
ing by  Crabbe 

Same 

Your  Job  in  Distribu- 
tion by  Beaumont 

Show  film  on  products 
from  natural  state  to 
end  product.  Discuss 
how  value  increased 
(for  example,  from 
steel  to  refrigera- 
tor) . 

Demonstration  and 
discussion  on  taking 
different  products 
through  each  of  the 
three  channels 

Use  opaque  projector 
to  show  chart  on  the 
breakdown  of  jobs  in 
selling  and  other 
areas  and  on  the 
opportunity  in  the 
future . 

Farm  shop  boys  give 
examples  of  farm  pro- 
ducts. Industrial 
Arts  boys  make  a  game 
using  maze  through 
which  product  must  be 
worked  through  to 
consumer. 

Take  one  object  and 
trace  it  by  use  of 
a  chart  through  one 
of  the  channels  of 
disbribution . 

Work  on  projects 
already  assigned. 

Play  consumer  gcimes. 
Let  working  students 
tell  how  some  product 
they  are  connected 
with  has  increased  in 
value  through  distri- 

Play  consumer  games. 
Identify  products 
actually  worked  with  I 
according  to  what 
channel  they  came. 

Play  consumer  games. 
Personal  accounts  of 
those  interested  in 
jobs  in  distribution 
and  why  they  are 
interested. 

bution. 


ERIC 


ON  TttE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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EDUCATING  THE  CONSUMER 


CONTHJT 


SOURCE 


METHOD 


PROJECTS 


ACUViriES 


ERIC- 


Unit:    Educating  the 
Consuiner 

Topic:  Buying  Wisely 
(Food) 


Consumer  Economic  Prob- 
lemsj  Wilson-EJyster 
Accent/Faiiiily  Finances 
(Containers/.  Follett 
Corp, 


TUESDAY 


Unit :  Same 

Topic:    Buying  Wisely 

(Clothing) 


Same 


Inform  class  of  next 
Tireek's  studies:  l)  Buy- 
ing food  2)  Buying  cloth- 
ing 3)  BiQrLng  appliances, 
furniture,  etc.-  •  Discuss 
Btying  Gudde  I«^^Buyin^ 
Foods.    Show  filjTi  "Janet 
and  the  Genie"  on  food 
inspection. 


Have  two  students  to 
shop  in  a  super  market, 
one  biaying  low-priced 
items  and  the  other  buy- 
ing high-priced  items. 
Compare  results  and  have 
the  sti3  dents  give  a  report 
to  the  class. 


Discuss  Buying  Guide  IE. 
Obtain  specimens  of 
various  fabrics.  Deter- 
mine ply,  thread  count, 
abrasion  effect,  spot 
removal,  effect  of 
washing. 


Take  students  on  field 
trip  to  staple,  perishable 
and  frozen  food  warehouses 
Ask  supervisors  to  e3q)lain 
taportance  of  labeling 
and  grading  of  foods. 


Plan  wardrobe  for  spring 
and  summer. Prepare  list  of 

1 )  usable  clothing  on  hand 

2)  items  needed  for  regu- 
lar and  special  occasions. 

3)  items  to  buy  for  ade- 
quate wardrobe. 

Wi^ite  report  describing 
planning  of  wardrobe. 


Invite  shoe  dealer  to 
visit  class  to  demonstra:be 
good  and  poor  shoe  con- 
struction, proper  fitting, 
measurements  of  foot  size, 
etc. 


EDUCATING  THE  CONSUim 
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VJEDNESDAY 


Unit:  Same 
Topic:    Buying  Wisely 
(Home  Appliances,  Pumi- 
ture,  Automob iles, Homes •] 


General  Business  for 
EconoiTiic  Understandingj 
Crabbe,  DeBrum,  and 
Haines  • 
Modem  Economics,  Wronskj. 
Doody,  and  Clemence 
Consumer  Econonrlcs  Prob- 


THURSDAY 


Unit :  Same 
Topic :  Same 


PRIDAY 


Unit :  Same 

Topic:    Buying  lofisely 

(Understanding  Consumer 

Credit) 


Same 


lemg,  Mlson  amd  Eiyster 


Discuss  Buying  Guide  III 


Have  students  prepare  a 
reference  file  provid- 
ing information  for 
selecting  and  buying: 

1 )  a  clothes  washer  & 
dryer 

2)  a  power  laim  mower 


Prepare  a  list  of  points 
to  be  considered  in 
buying  a  used  car. 
Include  what  should  be 
observed  about  the  car 
(a)  on  the  lot,  (b)  on 
the  road    (c)  testing 
the  car  in  the  mechanic' 
shop . 


Take  a  class  on  fieltd 
trip  to  automobile  shoT'j- 
room.    Prepare  in  advanc 
•with  car  salesman  to  havs 
him  point  out  features  of 
different  models. 


Point  out  guides  to  fol- 
loxf  in  buying  furniture 
and  houses.    Use  trans- 
parencies illustrating 
Exaying  Guides.  Show 
slides  of  various  types 
of  fu3:iiiture  and  home 
design. 


Same,  plus  Accent/Consu- 


mer  Education,  Follett 


Show  films :    "T^/ise  Use 
of  Credit"  and  'Install- 
ment Buying".  Have 
group  discussions  on 
films.    Bring  credit 
cards  to  class  to  show 
to  students. 


Have  three  or  four  stu- 
dents to  visit  a  large 
department  store  to  exa- 
mine labelc  of  mattresses 
pillows,  and  other  bed- 
ding.,, also  various  kinds 
of  f '"xrJAaire.    Have  store 
re^r:^:: --'-.v',  ative  explain 
fedov-al  lax^rs  and  regula- 
tions * 


In-^ate  local  realtor  \. 
speaJ^  to  class  about 
square  foot/i?;^  and  cost 
of  housing** -also  advis- 
ability of  tuj'^ing  as 
oppoc^d  to  renting  a 
home. 


Have  each  student  visit 
one  store  in  community 
and  report  on  procedures 
followed  in  opening 
charge  accounts. 


Ask  Retaj.l  Credit  Corp- 
cy'sddr.n  reproscntative 
to  spCcdc  to  class. 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP  s 


EVALUATION: 
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37  EFFECTIVE  SPEECH  AND  JOB  SUCCESS 


i 

MONDAY 

TUESDAY 

CONTENT 

Unit:  Effective 
speech  and  job  suc- 
cess 

Topic:     How  is  speech 
used  in  distribution? 

Unit:  Same 

Topic :     V^at  facts  can 
we  learn  about  a  per- 
son from  his  speech? 

SOURCE 

Telephone  company 
Newspaper  ads 

Class  group 

METHOD 

Direct  discussion 

Discuss  thoroughly  and 
point  out  that  enthus- 
iasm is  quite  often 
contagious — a  fact  use- 
ful in  selling 

PROJECT 

Have  students  bring 
in  ads  from  newspa*- 
pers  depicting  speech 
being  used  in  busi- 
ness • 

Same 

ACTIVITIES 

lia\> "  .       »^ttee  or  2 
o^            \:-3  members 
V-,;-  '*  ^_   Lccal  telephone 
r-^'r;.L;          office  to 

.  ;  ?i  r:M\:?L\lal  for 
r  '-    '  ;  hoard. 

Make  a  list  from 
groijp  with  specific 
incid^?nt:3  of  each 
f>:o\i  th^ir  past  ex- 

P';^rio-.c:\3 . 

ERIC 
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IJEDNESDAY 

THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     Elements  Not 
Appropriate  in  Busi- 
ness Speech 

Unit:  Same 

Topic :  Elements 
Desirable  in  Speech 

Unit:  Same 

Topic:     How  Do  Vie 
Learn  Good  Speech? 

Negative  voice  rating 
sheet 

Webster's  Dictionary 
Grammar  book 

School  library 
State  film  library 

Discussion  and  ques- 
tionnaire— language 
not  to  use  on  the  job 

Defin*^  plprnents  and 
write  on  board. 
Class  discussion  on 
desirable  elements. 
Apply  to  job  train- 
ing. 

From  group: 
List  on  board. 
Use  tape  recorder. 

Voice  rating 

Same 

Same 

Have  students  rate 
themselves . 

Prepare  bulletin 
board  with  obtained 
material . 

If  time  permits,  have 
students  tape  pre- 
pared material  for 
self -evaluation . 

.r 
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ON  THE  JOB  WORK  EXPERIENCES 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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FI^3ANCING 


( 

TUESDAY 

CONTENT 

Unit :  Financin'^ 

Topic:     Buying  on 
Credit 

Unit:  Same 
Topic:  Same 

SOURCE 

General  Business  For 
Economic  Understand- 
ing, by  Crabbe, 
Debrum,  and  Haines 

Moderns  riake  Money 
by  Life  Insurance 
Institute 

General  Business  For 
Economic  Understand-- 
ing 

Moderns  Make  Money 

Film — Credit,  by  Dun 
and  Bradstreet 

METHOD 

Lecture  and  discus-* 
sion. 

Use  transparency  of 
an  application  for  a 
charge  account. 

Lecture ,  discussion , 
and  film.     Use  sam- 
ple copies  of  sales 
tickets ,  invoices , 
statements  of 
accounts ,  and  re- 
ceipts. 

PROJECT 

Collact  newspaper  and 
magazine  ads  to  show 
v/hat  can  be  bought 
with  credit.  Collect 
and  compare  credit 
applications  from 
retail  stores. 

ACTIVITIES 

List  the  purchases 
typically  made  with 
charge  account  credit. 

Investigate  and  re- 
port on  the  cost  of 
providing  consumer 
credit  and  the  cost 
of  using  it, 

 .  . 

ERIC 
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I  

ir  KXJJAx 

j 

I   Oni.^: .  Same 

vopic:     Borrowing  in 
<rrder  to  Buy 

Unit:  Same 

Topic:     The  Cost  of 
Installment  Loans 

Unit:  Same 

Topic:     Buying  on 
Installment 

i 

1  G^jneral  Business  Por 
j  Scpnomic  Understand- 

ing 

1  Moderns  Make  Money 
\  Film — Impulse,  by 

CUNA  Mutual  Ins . 

Society 

General  Business  For 
Econoitdc  Understand- 

Moderns  Make  Money 

Same 

Lecture ,  discussion , 
and  film*     Use  over- 
head projector  to 
shov7  parts  of  a  pro- 
missory note. 

Lecture  and  Discus- 
sion 

Lecture ,  discussion , 
and  film.     Use  trans- 
parencies of  an  in- 
stallment contract. 

rvsasiyn  coiumi  u  uees  uo 
study  and  discuss  cre^ 
dit  problems  and  how 
to  avoid  them  and  laws 
that  regulate  consumer 
credit. 

Display  credit  con- 
tracts and  discuss 
the  terms  set  forth 
in  each. 

Find  out  how  the  fol- 
lowing affect  the 
cost  of  credit: 

1.  Amount  of  credit 
used 

2.  Length  of  repay- 
ment period 

3.  Credit  rating 

4.  Security  offered 

ERIC 


4765 


ON  THE  JOB  WORK  EXPERIENCE: 


ClASSROOM  OR  LABORATOKV  SIMULATION 


POLLOW-UP : 


EVALUATION: 


43 


GETTING  ALONG  WITH  OTHERS 


MONDAY 

^ 

'  TUESDAY 

CONTENT 

Unit:     Getting  Along 
With  Others 

Topic:     A  Look  at 
Yourself 

Unit:  Same 

Topic;     Making  Friends 

SOURCE 

Your  Attitude  is 

' ^' ^     •  ^ u  are  of  P re ^  udi ce 

Your  Life  in  the  Big 
City 

METHOD 



Role  play,  filmstrips 
research  persons,  and 
films  such  as  ''Left- 
out,"  "Cheating,*^ 
"Respect  for  Property' 
and  "Litterbug.  '* 

Di  s cuss ion 

Role  play (introduction) 

Films — "Life  of  Abra- 
ham Lincoln" 

Filmstrips  on  human 
relations 

Explore  coTutnunity  ser- 
vice jobs 

PROJECTS 

Choose  a  personality 
trait  and  try  to  im- 
prove on  it  for  six 
weeks.  Keep  a  progress 
chart.  Plan  a  field 
trip  to  observe  juv- 
enile cases  in  court 
connected  with  poor 
personality  traits. 

group  for  bulletin 
boards  displaying  good 
and  bad  attitudes. 
Assign  report  or  bulle- 
tin board  denoting  sig- 
nificant contributions 
of  respected  persons. 

ACTIVITIES 

Work  v/ith  figures  in 
math  connected  with 
juvenile  delinquency 
in  the  U.S.  Collect 
newspaper  clippings 
showing  rewards  of 
honesty  &  making  fri- 
ends. Report  on  "Hon- 
esty and  Your  Job." 

Post  quotes  on  board 
about  honesty.  Have  a 
personality  checkup. 
In  English  write  short 
essay  on  "Why  I  Like 
My  Best  Friend. "  Role 
play  favorite  charac- 
ter and  let  class  guess 
who  it  is.  1 
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GETTING  ALONG  UITH  OTHEPS 


WEDNESDAY 

TIIURSDAY 

I  FRIDAY 

Unit:  Same 

Topic.     How  Your  Be- 
havior Affects  Your 
Friends 

Unit:  Same 
Top.i  c       H^:      '  ;r,ur 
Your  rrienrl'J 

Vni^  Same 

Toe.          Row  Your 
Vc ;  ce  and  I^^riting 
Affect  Your  Friends 

Business  Behavior  by 

Russon 
About  Kim  and  About 

Her  by  Andrews 

"Between  13  and  18/' 
by  the  American  Den- 
tal Association 

You  Said  It,  by 
Andrews 

Applied  Penmanship 

Drairatic  role  play 
connected  with  history 
of  etiquette (chivalry 
St  table  manners)  ,  Dis- 
cussion on  '-My  Most 
Embarrassing  Moment." 
with  opaque  projector 
&  paiaphlet  scenes 
show  behavior  of  stu-* 
dents  on  the  iob. 

Resource  persons  such 
as  a  nurse  or  chiro- 
practor. 

Discuss  how  appear- 
ance has  caused  peo- 
ple to  be  promoted, 
lose  their  jobs,  or 
has  caused  embarrass^ 
ment. 

Opaque  projector 

Demonstration  with  * 
duxmny  telephone  equipf 
ment 

Reso»^rce  person — 
speech  therapist 

Write  a  paper  of  sit- 
uations observed  on 
the  job  relating  to 
behavior.  Report  or 
interview  on  "How 
Group  Attitudes  Affect 
Our  Lives  Today." 

Go  by  the  health  off- 
ice and  have  ears  and 
eyes  checked.  Report 
findings . 

Set  up  schedule  so 
that  each  student  { 
spends  some  time  I 
(about  30  minutes)  in 
office  ansv;ering  the 
phone. 

Individual  practice 
on  handwriting  note-- 
books 

Same  as  Moyit^pv  ^^ir^ 
Tuesday 

Play  Personality 

Rounatable . 
Self-rating  on  the 

Good  Grooming  chart 
Create  "The  Perfect 

Friend. " 

Practice  using  the 
phone . 

Discuss  the  useful- 
ness of  this  unit  to 
the  jobs  of  students. 

ERIC 
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ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 


ERIC 
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HOLDING  A  JOB 


TUESDAY 


CONTENT 


SOURCE 


^lETHOD 


PROJECTS 


ACTIVITIES 


Unit:  Holding  a  Job 
Topic:  Your  Appear- 
ance 

1 )  Good  grooming 

2)  Proper  dress 


About  Him 


About  Her 


Business  Behavior 

Filmstrip — "Good 
Grooming'' 


Use  filmstrip  for  dis- 
cus s  i  on  on  grooming , 
cleanliness,  and  appro 
priate  dress.  Show  picj 
tures  of  outfits  &  ask 
where  each  is  suitable 
Have  students  observe 
differences  in  dress 
of  office  worker  and 
plant  employee;  look 
for  improper  drpgg. 


Unit:  Same 

Topic:  l^at  Your  Em- 
ployer Expects  of  You 

1)  Follow  instructions 

2)  Perf oirmance  and 
efficiency 

3)  Pleasant  attitude 

4)  You  and  co-workers 


Filmstrips  and  records! 
— "Getting  Alona  on 
the  Job" 

Transparencies — "Find-- 
ing  and  Holding  a  Job" 
Booklet — "Succeeding 
in  the  World  of  Work" 


In  buzz  groups  compile, 
lists  of  things  emplo-- 
yers  expect  from  em- 
ployees. Let  1  person 
from  each  group  put 
their  list  on  board. 
Use  transparencies  and 
filmstrips  to  show 
things  they  may  have 

left  out* Discuss  Topic 
subheadings.  


Have  students  begin        Work  on  same  projects 
some  worthwhile  pro-      as  on  Monday.  Students 
ject  of  their  choosing  may  be  given  as  long 
to  do  during  leisure     las  the  coordinator 
time.  {desires  for  projects 

Sallowing  student  time 
to  see  some  benefit  to 
himself  from  it. 


Ask  students  to  get 
involved  in  one  com- 
munity or  school  acti- 
vity of  th/iir  own 
choosi.^g. 


Continue  work  on  com- 
munity and/or  school 
activity.  Have  stu- 
dents strive  *p  im- 
prove on  efficiency 
and  one  other  veak 
point  on  the  job.  Have 
employers  evaluate 
improvement. 
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HOLDING  A  JOB 


\VEDNESDAY 


Unit:  Same 
Topic:  What  You  Expect 
from  the  Job 
DFair  treatment 
I  2) Unions  &  profession- 
al groups 

3) Good  working  condi- 
tions 


"Succeeding  in  the 
World  of  Work- 

Transparency — " Find- 
ing and  Holding  a  Job" 

The  Job  You  Want 


THURSDAY 


Unit:  Same 

Topic:  Keeping  Your 

Cool 

1)  Knowing  when  to 
speak  up 

2)  Asking  for  a  raise 

3)  Thinking  before  you 
speak  or  act 


Films trips  &  records 
— "Getting  Along  on 
the  Job'' 

Business  Behavior 
The  Job  You  Uant 


FRIDAY 


Unit:  Same 
Topic:  Using  Your 
Leisure  Time 

1)  Hobbies  provide 
emotional  outlets 

2)  Contributing  to  your 
community 


The  Job  You  Uant 


Business  Behavior 


Familiarize  students 
with  several  differ- 
ent lanions  and  their 
functions,.  Let  pupils 
comment  on  unions  fan- 
iliar  to  them.  Role 
pT  \y  situations  in 
fair  treatment  &  dis- 
cuss students • feelings 
in  same  situation. 


Show  filmstrips  to 
start  discussion  on 
topic.  Role  play  situ- 
ations of  good  &  bad 
behavior  on  the  job^& 
discuss  effects  on  the 
employer  &  consequen- 
ces to  employee.  Have 
students  observe  beha- 
vior of  co-'workers. 


Read  appropriate  sec- 
tions in  books.  Have 
students  tell  about 
their  hobbies.  Relate 
to  growth  &  effective 
use  of  leisure  time. 
Have  pupils  comment  on 
importance  of  leisure 
time ;  activities ;  how 
these  help  your  studiej; 


Continue  work  on 
projects. 


Check  progress  on 
projects (typing,  gui~ 
dance  when  needed, 
looking  at  any  which 
may  have  started) , 


Check  projects  and 
have  students  demon- 
strate or  display 
them  sometime  during 
the  next  month.  Have 
students  evaluate 
their  growth  from  pro- 
jects . 


Community  or  school 
activity.  Have  stu- 
dents find  what  unions; 
&  professional  groups 
are  active  where  they 
work,  and  also  what 
these  organizations 
do  for  the  worker. 


Have  several  employ- 
ers present  a  panel 
discussion  on  ''Suc- 
ceeding on  the  Job" 
(behavior ,  perfor- 
mance ,  etc. ) . 


ERLC 


Let  pupils  use  breaks 
to  observe  other  jobs 
so  they  can  learn  morei 
about  the  company  that: 
hires  them.  During  the 
month,  ask  students  to 
turn  in  an  evaluation 
of  how  the  community 
or  school  activity 
helped  them. 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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HOW  TO  GET  ALONG  t-7ITH  OTHERS  ON  THE  JOB 


ERIC 


MONDAY 

TUESDAY 

CONTENT 

Unit:  How  to  Get  Along 
vrith  Others  On  the  Job 
Topic:  New  on  the  Job 

1)  How  to  act 

2)  Use  your  manners 

3)  Remember  that  you 
are  new 

Unit:  Same 

Tooicr  How  to  Dress 

1)  In  accented  manner 
of  the  plant, etc. 

2)  Follow  other  emnloy-j 
ees '  example 

3)  Wear  clean  clothes 

4)  Nothing  gaudy  j 

SOURCE 

! 

World  of  T^Tork, 
McKnight  &  MuKnight 
The  Job  You  T^Tant, 
Gregg  Div,  McGraw-Hill 
You  and  Your  Job 
Southwestern 
Job  Series (f ilmstrips) 
Guidance  Research 
Association 

Same  ! 
(Job  Series  film.strips) 

1)  ''A  Job  That  Goes 
Someplace" 

2)  "Getting  and  Keeping 
Your  First  Job" 

3)  "Liking  Your  Job  and 
Life" 

.METHOD 

Class  discussion  on 
use  of  proper  manners, 
following  example  of 
older  employees,  and 
why  not  to  pressure 
old  employees  or  to 
assume  privileges  such 
as  taking  breaks.  Use 
filmstrip — "How  to  Get 
and  Keep  Your  1st  Job" 

Invite  a  personnel 
director  to  come  and 
speak  on  dress,  and 
good  attitudes  to  have 
on  the  job.  Allow 
time  for  students  to 
ask  questions. 

PROJECTS 

Have  s tuden ts  deve lop 
a  guide  book  with  ani* 
mated  drawings,  show- 
ing how  one  reacts  the 
first  day  on  the  job. 
Make  it  interesting  & 
include  unusual  prob- 
lems, proper  dress, 
rules,  etc. 

Continue  working  on 
guide  books.  j 

1 
i 

ACTIVITIES 

Have  club  make  posters 
concerning  good  will 
betv;een  employers  and 
employees . 

! 

Have  club  collect  pic-| 
tures  from  old  maga-  i 
zines,  etc.,  and  or-  | 
ganize  pictures  of  j 
different  types  of  j 
dress*  j 

I 
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HOW  TO  GET  ALONG  ^-»ITH  OTHEPP  ON  THE  JOB 


hTEDNESDAY 

THURSDAY 

FFIDAY 

Unit ^,  Same 

Topic:  VJhen  to  Ask 

Questions 

1)  Don't  appear  the 
eager  beaver 

2)  Don't  be  pushy 

3)  Have  reason  to  ask 

4)  Listen  to  answer 

Unit:  Same 

Topic:  How  to  Make 

Friends 

1)  Be  polite 

2)  Be  friendly 

3)  Be  helpful 

Unit:  Same 

Topic  r  ^That  Rules'^ 

1)  Ask  manager  the 
first  day 

2 )  Read  the  handbook 

3)  If  you  aren't  sure, 
don't  do  it. 

Same 

Same 

Also  How  to  Win 
Friends  and  Influence 
People  by  Dale 
Carnegie 

Same 

Role  play  the  situa- 

j-ii  wriic*ri  one 
Student  asks  a  "fel- 
low worker"  too  many 
questions  and  also 
the  same  question 
several  times. 

Have  a  guest  speak  on 
the  art  of  making  fri- 
ends .  List  the  points 
of  making  friends  on 
the  board.  Role  play 
situations  involving 
making  new  friends  on 
the  job . 

Group  discussion  on 
the  necessity  of 
rules  and  on  hoiv  they 
can  protect  as  well 
hamper. 

Continue  working  on 
the  guide  books. 

Continue  working  on 
the  guide  books. 

Collect  a  series  of 
plant  rule  booklets. 
Allow  the  class  to 
ask  local  industries 
for  copies.  Display 
these  booklets  on  a 
table  in  class. 

Continue  picture 
collection. 

Have  c lub  membe r s 
make  posters  on  what 
a  friend  is  for 
school  display. 

Continue  working  on 
the  posters . 
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ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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INSURANCE 


MONDAY 

I  TUESDAY 

 ^-  -'  -  —  ■  -t 

GCNTENT 

Iftiit:  Insurance 
Topic:    Economic  Risks 

Itoit :  Same 

Topic:    Policies  for 

Protection 

SOURCE 

Succeeding  in  The  World 
of  Work,  Kindrell- 
Vineyard 

"irolicies  lor  rTOoecuion^ 
Institute  of  Life  Insur- 
ance, 227  Park  Avenue, 
New  York,  New  York* 

METHOD 

Read  Chapter 

list  risks  people  may 

encounter: 

1 )  Property 

2)  Liability 

3)  Life 

U)  Health  Insurance (dis- 
cuss chapter  )• 

Each  student  has  his  own 
Dookiet  V source ;  •  jjis— 
cuss  topics.  Pages  3-9, 
Insurance  ABC'ss  Riskj 
Sharing  &  Plarming^  How 
Life  Insurance  Works. 

PROJECT 

Plan  a  bulletin  board  or 
the  risk  the  students 
have  listed*  Gather 
pictures  to  show  these. 

Put  up  bulletin  board 
that  was  planned  on  Mon- 
day in  the  classroom* 

JL.  r.   .  ^ 

ACnVITIES 

Do  matching  terms,  page 

Do  8  statements  to 
see  if  students  agree  or 
disagree • 

\  .  
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INSURANCE 


53 


vjednesday 

>■  ■      ■    —  ■II--..-—  ■  -  ■ 

! 

I  THURSDAY 

FPU  DAY 

l&xit :  Same 

Topic:    How  Life  Insxir- 
ance  Works 

f 

1.    Ifilit:  Same 

1    Topic:    Health  Insurance 

ll 
!i 

SI 

L-  

\ 

Unit:  Same 

Topic:    How  Personal 

Inmirance  Can  Help  You 

Same 

\-  Same 

Same 

Read  student  booklet^ 
Pages  6-9.    Have  repre- 
'Sentatives  from  two 
different  compstnies  to 
coine  and  explain: 
1  )  Straight  loi'e 

2)  Limited  Payment  Life 

3)  Endowment 

Have  representatives 
from  two  or  more  dif- 
ferent coj?panies  to 
expledn  Group  Hiaalth 

.  Insursaace,  and  Individual 

.  Healthy  Insurance* 

\ —  ^  ^  

Read  student  booklet. 
Pages  Hi -16.  Discuss 
Case  Studtjr  No.  1  and 
Case  Study  No.  2  on 
page  16. 

I  

Ask  parents  or  fiaends 
for  health' policies  to 
examine  •    Prepare  an 
outline  report  to  be 
discussed  aloud  in 
class • 

Consider  these  for 
report: 

1)  Policy  ^6  Title 

2)  Protection  Provided 

3)  Policy  »s  Continuation 
h)  TJipaid  Premiums 

5)  Presenting  Claims 

6)  Premium  Rates 

7)  Maxinmm  Benefits 

 rrrrr-r-.  1 

Page  13*    Have  suggested 
class  discussion. 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATOKX"  SIMULATION 


FOLLOW-UP ; 


EVALUATION: 
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55  I-IARRIAGE  AND  THE  FAMILY 


1 

ICNDAY 

TUESDAY 

CONTENT 

Unit:    Marriage  and  the 
Fmni3y 

Topic:    Bie  Historical 
Aspect  of  Marriage 

Unit :  Same 

Topic:    The  American 

Family  in  Transition  # 

SOURCE 

Marriage  and  FaJnUy:.  A 
Developmental  Approach  5 
by  A.  L.  Stroup. 

Same 

METHOD 

Give  a  short  and  simple 
lecture  on  the  historica 
a^ects  of  marriage* 
Compare  different  cttL- 
tures.    Since  there  is 
wuch  discussion  on 
woiTien's  liberation  pre- 
sently, discuss  a  irk- 
ing mother's  effect  on 
'    JV^nrl.ly.  life-. — -  -  - 

Have  students  corpare 
L  marriages  from  past  to 
present.    What  are  the 
differences?    How  has 
work  influenced  the 
living  standard  of  the 
American  family?  Have 
a  discus sion» 

 ,  .....   

PROJECTS 

Have  students  do  researc 
in  the  library  on  dif- 
ferent wdding  customs 
throTOghout  histoty. 

h  Have  students  write  a 
report  on:    What  are  some 
contributing  factors 
that  determine  a  suc- 
cessful marriage? 

ACTIVITIES 

\ 
i 
•1 

! 

i 

1  V 

Have  marriage  counselor 
talk  about  his  experi- 
ence with  couples  -vdio 
have  had  difficulties 
and  how  these  difficul- 
ties were  solved* 

MARRIAGE  AND  THE  FAIRLY 
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WEDNESDAT 


Unit :  Same 

Topic:  The  Role  Mon^ 
Plays  in  Marriage  ♦ 


Same,  plus  Family  Money- 
Management^  by  First 
National  Bank  of  Atlanta. 


THURSDAY 


FRIDAY 


Unit :  Same 
Topic:  Tha ^Problejn  of 
Over-Populr.tion  .and 
the  Responsibility  of 
Every  Family  • 


Have  the  students  make 
a  budget  for  a  family 
of  four.   Uo\r  much 
shoTild  the  family  income 
be  in  order  to  live 
comfortably.    Stress  the 
importance  of  vocational 
choice • 


Have  students  wite  a 
report  on  vby  money 
plays  an  important  role 
in  marriage • 


Have  a  representative 
from  a  bank  talk  about 
fimly  savings  plans, 
and  \AiB.t  students  can 
do  noa-f  in  order  to  have 
some  savings  by  the  time 
they  many* 


ERIC 


Same  plus  slides  on  mal 
nutrition  in  over- 
popiilated  countries. 


Make  mimeographed  charts 
indicating  the  popula- 
tion increase  and  the 
dangers  to  the  world 
population .  Clarify 
that  a  family  vriLth  2  or 
3  children  can  live  bet 
ter  than  a  family  mth 
more*    Stress*  iA5)ortance 
-Pf  g^gitritv  in'lj^R>.. 


Have  students  find  out 
how  much  it  costs  to 
have  a  baby,  what  must 
be  bought,  nursery 
cost,  formulas,  doctor 
bills,  etc. 


Ask  a  public  nur»se  or 
doctor  to  talk  about 
birth  control,  child 
care. 


Unit :  Seme 

Topic:    The  Family  Atmos- 
phere Determines  the 
Future  of  the  Children. 


Same 


Child  Development — ^How 
are  children  influenced 
by  their  surroundJjigs  ? 
"What  does  a  broken 
home  mean  for  a  child? 


Have  a  discussion  on 
teenage  marriages.  l-^Jhy 
do  many  fail? 


Make  a  trip  to  a  foster 
home,  orphanage  or 
children » s  home .  .  Let 
students  make  their 
own  observations. 
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ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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OBLIGATIONS  AS  A  m-mm  OF  THE  COJJMUNITiT 


ERIC 


1  KOKDAY 

TUESDAY 

CONTaiT 

Uiiit:    Obligation  As  a 
Member  of  the  Coinmunity 
Topic :  Brotherhood 

Unit:  Same 

Topic:    Role  of  School 

and  Church. 

SOURCE 

The  Shared  Journesr^ 
O'Banion,  T* 
The  Golden  Rule 

Same  dIus  '^Policv  State- 
ment  of  Local  Board  of 
Education.*' 

METHOD 

Group  discussion  on  con- 
cept of  sharing  ideas  and 
emotions  xd.th  peers,  par- 
ents, teachers,  etc. 
Group  discussion  of 
golden  rule-^^Do  unto 
others  as  you  would  have 
them  do  unto  you-" 

1 )  Have  school  official 
snciolr  on  nbl  i era +,S  on <^  nf* 

school  to  community. 

2)  Have  minister  spealc 
on  obligations  of  chui'ch 
to  community. 

PROJECTS 

Select  committees  to 
bGffin  Tjoi^k  on  school 
projects    Project  shall 
be  a  pamphlet  irith  theme 
of  neighborhood  solidar- 
ity— Brotherhood  and 
how  CVAE  contributes. 

Same^: 

agencies  in  the  commun- 
ity. 

Section  2 -School  agency 
Section  S'-Church  *» 
Section  li-CVAE 

ACTIVITIES 

^  -    .i»   — — —  — ^ — - — 

Have  various  students 
tell  about  the  civic 
organisations  that 
thqy  are  familiar  ^-ri.th. 

Question  and  AnswGY* 
session  with  minister, 
counselor  or  principal/ 
asst.  principal- 

I 

,  OBLIGATIONS  AS  A  MEMBER  OF  THE  COMIUNITl'  59 


ERIC 


j  IffiDNESDAY 

■  ■  ■ "  — "   

THURSDAY 

1  - — *-   ■    —  ■ — — 

FRIDAY 

!    Unit :  Same 

i    Topic:    Eole  of  Helping 

:  Organizations 

Unit:  Same 

Topic:    Role  of  Civic 

Organizations 

Unit:  Same 

Topic:    Active  Citizens- 
Speech  by  local  citizen 
involved  in  neighbor- 
hood affairs. 

1 

i    Materials  gathered  from 
j    local  helping  organi- 
zations « 

Materials  cra+.hprpfi  fVoin 
local  civic  organiza^ 
tions* 

OffTrp-r  n-T  -f-hp  flhflmhpY* 

of  Commerce,  a  minister 
or  businessman. 

helping  organization, 
i«e«,  juvenile  court, 
I    coinmunitjr  chest,  hoi:^- 
pitals,  eir^iloyment 
agency  counseling  cen- 
ters, etc» 

Pass  out  material  from 
civic  organizations, 
i.e.,  Jaycees>  Kiwanis, 
lions,  etc* 

Talk  and/or  audio 
visual  on  participation 
of  active  citizens • 

^uxiujaiue  pubuing  uogeuier 
the  various  sections  of 
paxophlet. 

i 

1 

i 

i 

Same 

Distribute  pairphlets 
to  homeroom  classes- 
post  in  homerooms  • 

Talk  by  CVAE  chnnlain 
concerning  how  CVAE 
might  better  the  school 
through  helping  a  commun- 
ity helping  agency  • 

J-'J-O  UX  XUU.UJ.On   OI    Kj^ AJu 

pamphlets. 



Question  and  Answer 
Session. 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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61  PSISONAL  FINMCES 


MOTDAY 

TUESDAY 

CONTENT 

Unxt:    Personal  Finances 
Topic:    Mon^  and  Monqy 
Substitutes 

Unit:  Same 

Topic :    Budgetting  \ 

1 )  What  a  Budget  Can  Do  ! 

2)  How  to  Plan  Your  j 
Spending 

SOURCE 

1 

1 

i 

! 

I 
1 

1  — ' — ■  r 

} 

General  Business  for  t 
Economic  UnderstandLi/^ 
by  Crabbe>  Debrum,  and 
Hayes  • 

Family  Money  Management, 
by  First  National  Banlc 
of  Atlanta 

Same 

METHOD 

  "t   ,     ,  ,   :  :  ■  ■ 

Have  students  list  ways 
of  getting  money •  Have 
students  list  money  sub- 
stitutes;   credit  cards^ 
checks,  etc*  Discu^is 
types  of  employee  dis- 
counts that  are  given  by 
businesses • 

Students  will  discuss  the 
purpose  of  a  budget  and 
plan  an  interim  budget 
for  their  own  use.  Have 
students  give  exaiT5)les 
of  how  types  of  jobs 
affect  budget:  trans- 
portation, lunches, 
special  clothes,  etc. 

PROJECT 

Students  should  begin 
to  gather  material  on 
consumer  money  problems 
for  display* 

ACTIVITIES 

Students  should  review 
club  budget  and  plan 
income  earning  projects  • 

Review  club  expenses  for  •■ 
balance  of  year. 

PERSONAL  FINANCES 
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WEDNESDAY 


THURSDAY 


Unit:  Same 
Topic:  Budgetting 

1)  Following  Your  Bud- 
get 

2)  Making  Adjustments 


Saine 


Students  will  examine 
their  Interim  budget  to 
see  if  it  is  practical 
and  make  adjustments  to 
keep  within  total  amount 
Students  will  discuss: 
Will  their  vocational 
choice  pay  them  enough 
to  stay  within  a  practi 
cal  budget? 


Unit:  Same 

Topic:    Record  Keeping 


Same 


Students  make  bulletin 
board  display  of  materi- 
als collected. 


Speaker  from  bank  to 
discuss  personal 
financing. 


Students  will  determine 
costs  of  family  expendi- 
tures for  food,  rent, 
utilities,  taxes/  and 
installment  purcha63S« 
Students  will  list  vari- 
ous payroll  deductions. 


Check  progress  on  bulle- 
tin board* 


FRIDAY 


Unit:  Same 
Topic :  Borrowing 


List  waya  to  meet 
requirements  of  club 
expenses  for  balance 
of  year. 


Same 


Students  will  figure 
cost  of  borrowing  to 
get  cash,  auto  loans, 
household  goods* 
Students  will  discuss 
employment  attitides 
toward  garnisheement  and 
bill  collections* 


Arrange  for  completed 
bulletin  board  to  be 
displayed  where  entire 
school  can  see  it* 


rian  additional  fund 
raising  projects  if 
necessary* 


ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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PERSON^^L  HYGIENE 


MONDAY 

TUESDAY 

CONTENT 

Unit:     Personal  Hy- 
giene 

Topic:  Cleanliness 

Unit:     Personal  Ey- 
giene 

Topic:     Care  of  the 
Teeth 

SOURCE 

Ebony 
Glainour 
Ingenue 
Seventeen 

Booklets  from  the 
dentist ' s  office , 
especially  written 
for  young  adults 

METHOD 

Have  nurse  come  and 
talk  about  importance 
of  cleanliness  for  our 
health  and  appearance . 
Have  2  stude:its  role 
play  for  an  applica- 
tion, one  plays  a  fil- 
thy^looking  person^ 
and  one  a  neat  person • 

Show  charts  of  heal- 
thy and  decayed  teeth 
Discuss  the  cost  of 
dental  care .  Discuss 
the  validity  of  TV 
ads  that  say  that 
people  with  the  whit- 
est, brightest  smiles 
have  the  best  chance. 

PROJECTS 

Students  should  start 
making  a  manual  con- 
taining hints  and 
advertisem^i^^  ts  for 
cosmetics • 

Have  students  write 
a  report  on  why  teeth 
are  important  for 
health. 

ACTIVITIES 

Have  students  make  a 
che ck  list  to  de te r — 
mine  whether  or  not 
they  follow  the  maga- 
zine directions  for 
cleanliness  and  good 
appearance . 

Make  a  field  trip  to 
a  dental  clinic  to 
get  students  acquain- 
ted with  the  oppor- 
tunity for  low  cost 
dental  care . 

ERLC 
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PERSONAL  HYGIENE 


WEDNESDAY 

THURSDAY 

! 

FRIDAY 

Unit:     Personal  Hy- 
giene 

Topic?     The  Impor- 
tance of  Dental 
Examinations 

Unit:     Personal  Hy-- 
giene 

Topic:     Care  of  the 
Skin (cause  and  cure 
of  acne) 

Unit:     Personal  Hy- 
giene 

Topic:  Care  of  the 
Skin — the  desirable 
look  for  working  airlf 

5a  me 

Merle  Norman  cosme- 
tologist 

Glamour 
bevent^een 
Paris  Match 
Brigitte 

Show  charts  demonstra- 
ting the  development 

the  proper  way  of 
brushing  teeth.  Dis- 
cuss why  clean  teeth 
and  fresh  breath  are 
a  must  for  everyone. 

Cosmetologist  gives 
complete  facials  and 
expxaxns  now  ana  wny 
skin  has  to  be  Jc  Bpt 
clean. 

Have  a  role  play  of 
several  girls  v'\o  are 
made  up  with  different 
types  and  quantities 
Of  makeup.  Discuss  an 
employer ' s  attitude 
toward  too  much  makeup. 

Have  students  write 
a.  repor^ u  on  gene  ra J. 
dental  care. 

Have  each  student  set 
up  an  indi /idual  pro- 
gram for  hi.^  or  h^^r 
particular  skin  type. 

Have  students  write  a 
report  on  how  to  take 
care  cf  the  skin.  Girl^ 
add  an  extra  report  on 
correct  use  of  makeup. 

Have  students  com- 
pare the  cost  of 
seeincr  the  denti  c;t 
semi-annually  with 
that  of  having  major 
work  done  every  two 
to  three  years. 

Encourage  students 
with  skin  problems  to 

fully.     Promise  a 
reward. 

ON  THE  JOB  WORK  EXPERIENCE : 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP ; 


EVALUATION: 


ERIC 
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FLAMING  TOUR  FJTUR2 


ERIC 


TUESDAY 

COMTHIT 

Unit:    Planning  Your 

Topic:    Choosing  Your 
Cai'eer  (General)  Intro- 
duction 

1 )  Individual  abilities 

2)  Individual  aptitudes 

Unit :  Same 

1 )  Outdoor     5)  Artistic 

2)  Ilechani-    6).  Ilusical 
cal            7)  Social 

3)  Couputa-  Service 
tional       8)  Clerical 

li)Scientific  9)  Literacy 

SOURCE 

Georgia  Film  Library 
"Choosing  Your  Occupation' 
■'Choosing  Your  Career" 

Series 

"Guidance  Discussion 
Series"    Jim  Hancfy  Organi- 
zation 

"Choosing  Your  Career j" 
Humphreys -SRA  Guidance 
Series 

V  CtJ.  J-U.' LAO    iiLFlXXv^  V  t^XIIdX  i-t^k^OO 

and  Interest  Inventoxy 
Tests 

Film.'S  trips :    "Vo  cational 
Decisions,"  SVE  Educa- 
tional Filmstrips 

METHOD 

Show  Film-Etnpha sizes  self- 
appraisal,  occvupational 
possibilities 5  prepara- 
tion rpniu  rf^THf^n+j^  tti 

general  and  guidance  fac- 
tors # 

Show  Filnistrips-^Guidaiice 
Discussion  Series",  Jim 
Hand^  Organisation 

i  Test^:    Give  Otis  Achieve- 
ment or  California- 
;  Give  Kuder  Preference, 

i  Show  Filmstidps-"Voca-^ 
:  tional  Decisions,"  SVE 
Educational  Filmstrips. 

PROJECTS 

J 

Assigmnent  to  each  stu- 
dent:   Make  a  chart  of 
the  activities  you  enjoy 

cuiU.   uXluoQ  you  QXSJLXive  • 

I'lake  a  list  of  the 
occupations  you  might 
enjcy  studying  most. 

ACTIVITIES 

Inf  ^^^m  students  that  one 
of  ;       .d.11  have  the 
oppor '.Mini ty  to  win  tlie 
regionoll        state  car^- v.- 
manual  ,.,^st# 

Go  over  rules  and  regula- 
:  t>ions  of  career  manual 
,  contest. 

PLAirailJG  TOTE  FDTDEE 
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IJEDIIESDAr 

THIRSDAJ 

Unit :  Same 

Topic:    Kho-wing  the  Job 

1  )NatT2re  of  Financial 
,WorIc  -  .  Retvcms 

2  )  Conditions    $  )  Advan-.  - 

of  Work    '       tages  & 

3  )Pr8p8xation  Disadvan- 
U)SociaJ.  &■  tages 

IMit:  Same 
Topic:  Same 

l&iit :  Same 

Tbpic:    Hon  to  Apply  for 
a  Job 

SRA-"Occupational  Explora 
tion  Kit*"  Greenleaf, 
Walter  J. 

"Occupations  and  Careers. 
McGraw-Hm. 
Occupational  Outlook 
Handbook 

Same 

Transparencies:  "Hoxj  to 
find  a  Job."  Tecnifax 
Education  Division. 
Paii5)rilet  Series: 
Southern  Bell  Helpful 
Hints  Series 

Let  students  use  Occupa- 
tional Information  Out- 
line data  sheet  to  guide 
the.M  in  their  research. 
Explain  fully  i.'^ing  one 
occupation  as  an  exanple. 

Let  students  continue 
!      familiarizing  themselves 
Tjith  the  outline  data 
sheet  and  the  SRA  Kit 
and  Outline  Handbook. 
Ansx-jer  questions. 

Show  transparencies  on 
;     "How  to  Find  a  Job." 
Role  play  interview 
situations.    Fill  out 
sairiple  application 
fomiSi  etc. 

Prepare  a  "Career  Manual" 
on  tlie  occupation  of 
yotir  choice.    This  may 
take  one  or  more  six 
iireeks  to  complete. 

Students  should  be  able 
to  continue  on  "Career 
Manual"  on  their  c  n 
after  a  day  or  tw  of 
guidance • 

Everyone  make  a  per- 
sonal information  folder 
including  all  job  and 
interview  information. 

Discuss  organization  of 
the  "Career  Manual" 
from  the  club  contest  - 
manual  during  club  meet*-! 
ing. 

Scrapbook:    Show  pic- 
tures of  last  year's 
club  activities.  Have 
a  speaker  come  irAio  can 
contribute  occupational 
information. 

...   

Inform  students  about 
the  job  interview  con- 
test at  regional  and 
state  levels. 

ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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PL.  *'*~1NG  VCUR  FUTURE 


i 

t 

MONDAY 

TUESDAY 

CONTENT 

Unit:     Planning  Your 
Future 

Topic:     Vlha^  Can  You 
Do? 

imy  Test? 

Hnit:  Same 

Topic:     TJhat  Job  .Are 
You  Interested  In? 

SOURCE 

Making  the  Most  of 
Yourself  and  Making 
the  Most  of  Your 
Skills,  by  Morrison 

Essential  ^.soects  of 
Career  Planning  and 
Development 

HaxDpiness  Is  Choosing 

the  Fight  Job 

The  Job  You  Kant,  by 

Andrews 
You  and  Your  Job ,  by 

Blackledge 
Getting  the  Pight  Job, 
by  Morrison 

METHOD 

Use  testing  and  dis- 
cussion* With  opaque 
projector , Show  various 
activities (some  of 
them  easy  ones)  and 
ask  class  if  they  are 
capable  of  performing 
each  activity. 

Using  pamphlets  from 
Ga.  Dept.  of  Labor 
and  an  opaque  projec- 
tor, show  as  many  dif- 
ferent types  of  jobs 
as  possible . 

PROJECTS 

Set  up  projects  deal- 
ing with  accomplish- 
iiients  at  home,  school, 
and  in  the  community. 
Also  have  parents  sub- 
mit a  write-up  on  the 
accomplishments  of  the 
student.  Parents  of 
bast  project  honored. 

Start  Career  Manual 
on  the  job  each 
is  interested  in.  T^ork 
on  one  of  six  projects 
available  in  workbook* 

ACTIVITIES 

Kave  class  work  with 
a  puzzle  on  the  "To- 
tal You"  while  results 
of  Otis  Quick  Scoring 
Test  are  given  in 
individual  confer- 
ences . 

Individual  conference 
on  results  of  Kuder 
Preference  Test  and 
Vocational  Interest 
Test. 

{In  English  do  library 
work  for  career  manu- 
als . ) 
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PLAJJKING  YOUR  FUTUllE 
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WEDNESDAY 

« 

THURSDAY 

FRIDA^/ 

Unit;  Same 

Topic:     l-Jhat  do  You 
Know  About  the  Job? 

;   Unit:  Same 

Topic:     How  Can  I 
Get  and  Hold  a  Job? 

Unit:  Same 

Topic:     How  Can  I 
Get  and  Hold  a  ^^ob? 

The  Receptionist ^by 
I*:ood 

Opportunities  in  To-- 
day's  Office 
Forty  Years  Experi- 
ence in  Training  Men 
and 

The  Modern  Telephone 
Operator 

"Helpful  Hints  for 
Young  Job  Seekers'' 
by  Southern  Bell 

How  to  Find  and 
Apply  for  a  Job^  by 
Keily 

Same 

Discussion  on  the 
availability  of  jobs 
and  the  requirements 
of  jobs  existing  in 
the  communi  ty . 



Role  play (interview) 
Films 

Films trips 

Same 

Same.  Set  up  appoint- 
ment with  counselor 
and  report  results. 
Plan  field  trips  to 
each  work  station 
with  the  student  in 
charge  of  the  tour. 

Plan  '^FOCUS  OK 
FUTURE  DAY" 

Same 

Look  over  college  and 
technical  school  cat- 
alogs .  Write  lettex^. 

director  to  visit 
class.  Hcve  filxns, 
^filmstrips,  and  occu 
paticn'3l  handl:>ooks 
available  for  ^'^u.dy. 

Plan  "FOCUS  ON  FUT- 
URE DAY.'' 

Discuss  interviews 

ctxiva    a.pp  J- J^^-'Ct  L.JL  OiU 

forms.     Let  experi- 
enced students  prac-- 
tice  with  those  not 
working. 

Same 
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ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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SECURING  P.  JOB 


■ 

TUESDAY  ! 

 1 

CONTENT 

Unit:     Securincr  a 
Job 

Topic :     Applying  for 
a  Job 

Unit:  Same 

Topic:     Personal  Prep-- 
aration  for  an  Inter-- 
view 

SOURCE 

i 

Ho^  to  Find  and 
Apply  for  a  .  jb. 
Southwestern  Pub.  Co. 

Succeeding  in  the 
World  of  Work,  Chap. 
3,  p.   38,  McKnight 
and  McKnight 

U.S.  Dept.  of  Labor 
How  to  Prepare  Your-- 
self  for  Job  Inter- 
views 

Succeeding  in  the 
World  of  Work 

METHOD 

Gi'^^e  information  to 
students,  and  have 
them  write  letters  of 

ano  1  i      t "i  on   tn  cc^y'^ 

^  JL  JL  *w  CA  ^  .1-  V-V  i.  1       V>           \^  4. 

tain  firms.  Prepare 
personal  data  ^'^ecs. 

Speaker  froi^  State 
Employment  Office  to 
visit  aiiQ  uaiK 
class 

ACTIVITIES 

AND 

to  school  about 
available  jobs .  Dis- 
cuss and  put"  on  bul-- 
letin  bc^rd. 

Questions  asked  by 
students  which  they 
have  made  up  oh^-^ad  of 
time 

PROJECTS 

IiTEDNESDAY 

THURSDAY  1 

FRIDAY 

Unit:  Sanie 

u  1 ;  J.  u  •      o  a.rne 

Topic.     How  to  Locate 
a  Job 

Topic:     Filling  out 
Job  Applications 

Topic:     The  Interview 

Set  of  15  transparent- 
cies 

I  VJant  a  Job ,  United 
Calhoun  Conpany 

You  and  Your  Job, 
Southwestern  K05 

Sample  applications 
from  U.S.  Dept  of 

industries  in  the 
area 

How  to  Prepare  Your- 
self for  Job  Inter- 
views- U.S.  Dept.  of 

The  Use  of  Job  Employ- 
er Intervie\7s,  South- 
western Pub.  Co. 
Succeedina  in  the 
World  of  L'ork 

Have  students  talk 
to  employees,  friends 
customers ,  competi- 
tors -  emolovme^t 
agencies,  or  civil 
service  to  find  out 
where  jobs  are. 

Fill  out  applica- 
tions correctly  and 
completely.  Stu- 

MJ-V6n  Sciiupxe 
ones  for  practice. 

Discuss  questions: 

1.  l^hat  qualities 
should  I  possess  at 
an  intP'Tvi  ew"^ 

CUA                 ^^^^  V  • 

2.  How  to  soil  myself 
at  an  interview? 

3.  What  should  I  do 
after  the  interview? 

Report  back  to  class. 
Discuss  with  class. 

Obtaining  applica- 
tion blanks  from 
various  businesses 
in  which  the  stu- 
dents are  particu- 
larly interested 

Divide  the  class  in 
groups  to  act  out  a 
typical  interview. 
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71^  f  DAY 

1 

i 

i 

Unit:     Securinq  a 
Job 

Topic :  Continuation 
of  Job  Interview 

Unit:  Same 

Topic:     Job  Interview 
Skit 

Same 

Same 

SOURCE 

METHOD 

Have  personnel  direc- 
tor from  local  indus- 
try speak  to  students 
on  importance  of  fil- 
ling out  applications 
properly,  and  on  cues 
for  interviews . 

Role  playing  by  stu- 
df^nts  in  acting  out 
j  ob  interviews 

ACTIVITIES 

AND 

Work  on  a  skit  concer- 
ning job  interviews. 

Make  movies  and  tapes 
of  skits.     Use  later 

Show  different  types 
of  persons  applying. 

to  point  out  strengths 
and  weaknesses,  and 
to  suggest  means  for 
^  improvement  when  being 
1 n     t VI ewe  a • 

ERIC 


FILMED  FROM  BEST  AVAILABLE  COPY 


(from  Frame  16) 

YOUR  ANSWER:    The  second  stage  of  the  Application  Step  is  necessary 

to  learning  a  skill  because  "An  ounce  of  experience  is 
worth  a  ton  of  theory.  " 

educ^ator^^  Wh.Tr^'''  ""^"^  "^^^  ^^"^^^^  ^  ^^^^^^  American 
educator.  What  it  means  in  essence  is  that  regardless  of  how  much  in- 
formation or  how  many  demonstrations  you  provide  for  theTraTnee  le 

f"  hTmseK  ''^"^r  ^'^^^  experience  the  o"^^^^^^^^ 

tor  himself  Once  he  sees  how  he  can  use  what  you  have  taught  him  his 
learning  will  have  meaning  and  become  a  natural  part  of  1 

What  about  Uiet^Jsiiing  principles  that  apply  to  this  step?  Several  teaching 
principles  whose  roles  in  other  steps  of  instruction  of  Instruction  w  ba^f 
already  discussed  are  also  important  in  the  Application  Step.     Oner  is  the 

foTeXm  i^^n^'t.''"^^'"^"^*  ^^'^'^-^^  success  with  his  aLtpts 
fn  Hn  K  T  f^}^-  success,  in  turn,  tends  to  motivate  him  to  wish 
to  do  better  and  learn  more.  Without  naming  them,  we  have  discursed 
t^o  more  teaching  principles  that  are  particularly  important  to  the  AppH- 
cation  Srep.   These  are  repetition  and  reinforcement. 

^J^en  you  went  to  school,  do  you  remember  the  marks  that  appeared  on 

tr  ce  t     Within  r  °{  The  next  person  who  sat  there  would 

tears  L;niTl  f^  the  name  was  a  groove  in  the  desk.  As 

nfni.  T  "^"^^  "^^^  ^'^^^       desk.    This  is  how  the  prin- 

Each  tL^^fh  T  *°  ^^^^'^^^  l^^^'^  ^  ^kili  or  information. 

Sfes  Tlitt^r   ^^""^^  practices  the  skill  or  uses  the  information,  he 
t^fnlpn     1  ^      '^'''■^  "groove"  in  his  brain.   The  more  he  practices , 
the  deeper  and  more  permanent  the  groove  becomes.    This  is  how  we  go 
the  expression  "Practice  makes  perfect!"  We  will  add  one  word  To  this 
expression:   "Correct  practice  makes  perfect!"  You  must  observe  care! 

""Si  ^''''^  "-^^       ^""^'"^^  repeating,  and,  therefore,  learn- 

ing, the  skill  mcorrectly.  ' 


GO  ON  TO  THE  NEXT  PAGE 


ERIC 


480 


(frame  13  continued) 

In  the  Application  Step  what  teaching  principle  involves  allowing  your 
trainees  to  practice  the  skill? 

FRAME  NO. 

motivation  14 

repetition  17 

effect  20 
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(from  Frame  16) 


14 


YOUR  ANSWER:     The  teaching  principle  which  involves  allowing  your 

trainees  to  practice  the  skill  is  motivation, 

A  successful  practice  session  may  be  motivating,  but  motivation  does  not 
necessarily  involve  practice.  Motivation  consists  of  stimulating  the 
trainee  to  wish  to  learn.  The  teaching  principle  that  you  are  looking  for 
deals  with  providing  the  train3e  a  chance  to  use  what  you  have  t^aught  him 
often  enough  until  it  becomes  a  natural  reaction.  The  trainee  may  need 
to  be  motivated  to  practice,  and  the  practice  may  serve  to  motivate.  The 
principle  that  you  are  looking  for  explains  why  the  practice  is  necessary 
in  the  first  place, 

we  learn  by  doing.  The  more  we  use  what  we  learn,  the  easier  its  use 
becomes.  The  teaching  principle  that  applies  to  this  statement  is  the 
correct  response.   Return  now  to  frame  13  and  find  this  principle. 


ERIC 


(from  Frame  18)  15 

YOUR  ANSWER:  The  second  stage  of  the  Application  Step  is  necessary  to 
learning  a  skill  bc^cause  *'Two  heads  are  better  than  one," 

This  expression  applies  to  the  first  stage  of  the  Application  Step  more 
than  the  second.  In  the  first  stage,  the  groups  of  trainees  weren't  learning 
by  using  their  own  knowledge.  They  were  learning  from  the  experience  of 
another  trainee.  In  other  words,  they  were  adding  the  knowledge  and  skill 
of  another  "head"  to  their  own  understanding. 

In  the  second  stage,  the  trainee  is  using  what  he  has  learned  to  try  the 
skill  on  his  own.  The  instructor  is  there  to  help  him  should  he  need  help^ 
but  this  stage  is  important  mainly  because  it  gives  each  trainee  a  chance 
to  practice  what  he  has  learned. 

Keeping  this  in  mind,  return  to  :frame  16  and  select  the  correct  response. 


48^ 


(from  Frame  12) 


16 


YOUR  ANSWER:    The  following  accurately  describes  Mr.  Bright's  role 

ill  the  Application  S  'ep: 

Mr.  Bright  observes  the  demonstration  and  questions 
the  performing  trainee.    He  corrects  all  errors  as 
they  are  made,  but  waits  until  the  demonstration  has 
been  completed  before  re-teaching  any  -weak  points 
he  may  have  discovered. 

Excellent!  You  realize  that  the  instructor  should  neither  wait  until  the 
end  of  the  demonstration  to  correct  errors,  nor  should  he  repeat  instru- 
tion  during  the  demonstration.  Errors  must  be  caught  as  they  are  made; 
re-teaching  must  be  carried  out  at  the  end  of  the  demonstration.  This 
approach  insures  that  the  trainee  will  get  a  total  picture  of  the  correct 
performance  of  the  task  and,  at  the  same  time,  understand  the  skill  and 
related  information  before  trying  the  skill  himself. 

K  you  carried  out  the  first  st?ge  of  the  Application  Step,  your  trainee 
should  be  ready  for  the  second  stage- -individual  try-out.  The  trainee 
must  practice  the  skill  himself  before  he  can  learn  it.  This  stage  gives 
you  a  chance  to  work  with  each  individual  trainee.  You  can  iron  out  all 
the  little  fine  points  that  cannot  be  detected  until  you  see  the  individual 
trainee  in  action.  For  your  faster  trainees,  this  is  a  good  time  for  review 
and  practice.  For  those  having  difficulty,  you  have  more  time  to  help 
them  with  their  particular  problems. 

Your  role  as  instructor  is  the  same  in  this  stage  as  in  the  first.  You  ob- 
serve very  closely  each  trainee's  performance.  You  question  him  to  see 
if  he  understands  what  he  is  doing  and  why.  You  stop  and  correct  him  if 
he  makes  errors.  You  repeat  instruction  if  you  see  the  need  for  it.  Then 
you  question  him  again  to  assure  that  he  has  learned  whal  you  have  taught. 

Why  is  the  second  stage  of  the  Application  Step  necessary  to  learning  a 
skill? 

FRAME  NO. 

"An  ounce  of  experience  is  worth  a 
ton  of  theory.  " 

"Two  heads  are  better  than  one.  "  15 

"If  you  want  it  done  right,  do  it 
yourself. " 


483 


(from  Frame  13) 


17 


YOUR  ANSWER:     The  teaching  principle  which  involves  allowing  your 

trainees  to  practice  the  skill  is  repetition. 

Very  good!    This  teaching  principle  allows  the  trainee  to  practice  a  skill 
until  it  becomes  second  nature  to  him.   He  is  forming  good  habits. 
WARNING:    Make  sure  that  the  trainee  is  practicing  the  skill  correctly, 
or  the  incorrect  method  will  become  a  habit! 

The  second  teaching  principle  of  importance  to  the  Application  Step  is  re- 
inforcement. In  general  for  your  own  use,  reinforcement  is  anything 
''which  serves  to  strengthen  and  perpetuate  the  response, What  does  all 
this  mean?  Suppose  a  trainee  practicing  a  skill  does  particularly  welL 
If  you  say,  ''Good  work!''  he  will  try  to  do  the  task  the  same  way  the  next 
time  he  practices.  In  other  words,  you  have  reinforced  or  strengthened 
the  correct  performance  of  the  job.  The  joy  of  repeating  the  skill  that  the 
trainee  knows  he  can  do  well  is  also  reinforcing.  Later  on  in  the  Eval- 
uation Step,  you  will  use  grades  to  reinforce  good  work. 

The  most  important  thing  to  remember  in  applying  the  principle  of  re- 
inforcement is  that  it  must  come  immediately  following  the  performance 
to  be  effective. 

Mr.  Bright  looks  at  a  pamphlet  that  one  of  his  passengers  is  preparing 
and  says,  '7  like  the  way  you  are  setting  up  this  information!'"  What 
teaching  principle  is  he  applying? 

FRAME  NO. 


(from  Frame  12) 


18 


YOUR  ANSWER:    The  following  accurately  describes  Mr.  Bright's  role 

in  the  Application  Step: 

Mr.  Bright  watches  the  demonstration  carefully.  He 
questions  the  trainee  and  corrects  errors  as  they 
arise.    When  he  sees  that  a  trainee  does  not  under- 
stand, he  stops  the  demonstration  and  repeats  the 
instruction  before  allowing  the  demonstration  to  pro- 
ceed. 

Read  the  last  sentence  of  this  paragraph  carefully.  Do  you  really  think 
this  is  the  best  way  for  the  instructor  to  carry  out  the  Application  Step? 
The  performance  should  be  carried  out  as  smoothly  and  correctly  as  pos- 
sible. It  is  necessary  to  stop  the  trainee  to  correct  errors.  However,  if 
you  stop  the  demonstration  long  enough  to  re-teach  each  point  that  the 
trainee  may  not  be  certain  of,  he  will  lose  the  logical  order  of  the  opera- 
tion. 

It  is  best  to  get  a  total  picture  of  the  trainees'  needs  before  re-teaching. 
You  can  take  note  of  the  weakest  areas  of  understanding  and  re-teach  these 
at  the  end  of  the  demonstration  instead  of  chopping  up  the  demonstration 
into  meaningless  pieces. 

Read  each  answer  choice  carefully,  making  sure  to  choose  the  one  that 
says  exactly  what  you  wish  it  to  say.  With  this  precaution  in  mind,  return 
to  frame  12  and  select  the  correct  answer. 


(from  Frame  16)  19 

YOUR  ANSWER:  The  second  stage  of  the  Application  Step  is  necessary  to 

learn  a. skill,  for  "If  you  want  it  done  right,  you  must  do 
it  yoiu:'self . " 

This  may  apply  to  the  trainee's  learning  later  on,  but  not  right  now.  Re- 
gardless of  how  good  an  instructor  you  are  or  how  good  a  trainee  you  hap- 
pen to  have,  he  still  must  practice  what  he  has  learned  in  order  to  be  able 
to  do  it  Well.  Just  because  a  child  has  learned  to  play  "Chopsticks"  on  the 
piano  does  not  mean  that  he  is  ready  for  Beetlioven's  Fifth  Symphony. 

We  learn  by  doing.  In  the  Application  Step  the  trainee  is  still  learning. 
He  is  not  an  accomplished  tradesman,  nor  is  he  ready  to  work  on  his  own! 
His  performance  in  this  step  should  not  be  expected  to  be  perfect. 

Think  this  through  before  returning  to  frame  16  to  make  the  correct  re- 
sponse. 
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(from  Frame  13) 


20 


YOUR  ANSWER:     The  teaching  principle  which  involves  allowing  your 

trainees  to  practice  the  skill  is  effect. 

The  principle  of  effect  consists  of  providing  the  trainee  with  opportunities 
to  experience  success.  Allowing  the  trainee  to  practice  what  he  has 
learned  may  give  him  a  feeling  of  accomplishment  and  success,  but  this 
is  not  the  reason  for  providing  practice.  This  is  the  by-product  of  a  good 
practice  session. 

When  a  child  first  learns  to  write  his  name,  his  muscles  are  stiff  and  the 
pencil  feels  awkward  in  his  hand.  The  more  he  writes  his  name,  the  eas- 
ier it  becomes  for  him.  The  pencil  begins  to  feel  natural  in  his  hand,  and 
his  muscles  become  accustomed  to  the  action  of  writing.  What  started  out 
to  be  a  seeming  impossible  task  becomes  a  normal,  everyday  occurrence. 
This  is  the  purpose  of  the  teaching  principle  for  which  you  are  searching. 
Return  with  this  in  mind  to  frame  13  and  find  the  correct  response. 


(from  Frame  17)  21 

YOUR  ANSWER:  The  teaching  principle  that  Mr.  Bright  is  applying  is  re- 
inforcement. 

Correct!    In  turn,  let  me  reinforce  you  for  your  good  efforts.   You  have 
successfully  completed  the  Application  Step  of  the  ''Four-Step  Method. 
Because  you  have  v/orked  so  well,  I  have  prepared  a  short  review  to  help 
you  recall  the  information  that  we  have  just  studied. 

Because  this  review  will  be  presented  in  the  form  of  a  visual  aid,  you 
should  know  for  what  you  are  looking.  As  you  study  the  aid  on  the  next 
frame,  answer  the  following  questions? 

1.  What  are  the  two  stages  of  the  Application  Step? 

2.  What  is  the  instructor's  role  in  the  Application  Step? 

3.  What  are  the  teaching  principles  involved  in  the  Application  Step? 


When  you  have  these  questions  in  mind,  proceed  by  turning  to  frame  22. 


486 


(from  Frame  21) 


22 


APPLICATION  STEP 

STAGE  l:    SMALL  GROUP  DEMONSTRATION 

(  TRA>NEE  -  LED ) 

OO  Observe 

Hop,  Q^^ST.OM 

-[ — — p  Correct 

Repeat 

STAGE  2--       INDIVIDUAL    TRY-  OUT 

0        ^  0 

9^  P  O 

R    ^     r-     0  ^     r  R 


R  1 — r  1 — r  g 


TEACHING      .  REPETITION 
PRINCIPLES     •  REINFORCEMENT 


When  you  are  ready,  go  to  the  next  frame  for  your  first  question  by  turning 
to  frame  24. 
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(from  Frame  17) 


23 


YOUR  ANSWER:   The  teaching  principle  that  Mr.  Bright  is  applying  is 

repetition. 

The  principle  of  repetition  is  just  what  it  tells  you  that  it  is-~learning  by 
repeating.  There  is  nothing  in  Mr,  Bright' s  statement  that  would  lead  you 
to  oelieve  that  he  is  asking  the  student  to  repeat  his  performance.  As  a 
matter  of  fact,  he  is  complimenting  the  trainee's  performance.  His  com- 
pliment serves  a  greater  purpose  than  merely  makinT  casual  conversation 
or  being  courteous.  Look  back  at  the  information  in  frame  17  to  discover 
this  purpose.   You  will  then  be  able  to  choose  tho  correct  response. 


(from  Frame  22)  24 

The  Application  Step  may  be  divided  into  two  phases.  What  is  the  first 
phase? 


FRAME  NO. 


Instructor  supervises  individual 
trainee  tryout. 


23 


Few  trainees  demonstrate  to 
fcimall  groups. 


28 


Instructor  demonstrates  for  each 
trainee  individually  before  trainee 
tryout. 


31 
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(from  Frame  17) 


25 


YOUR  ANSWER:  The  teaching  principle  that  Mr.  Bright  is  applying  is 

readiness. 

The  principle  of  readiness  consists  of  determining  the  trainee's  knowledge, 
background,  and  needs  in  a  particular  subject.    This  trainee  is  already 
engaged  in  applying  what  he  knows,  so  we  must  assume  that  his  readiness 
has  already  been  determined  and  acted  upon. 

In  this  situation,  Mr.  Bright  ha^  found  something  particularly  good  about 
the  trainee's  performance  and  has  encouraged  this  kind  of  performance  by 
praising  him.  Whether  or  not  he  is  aware  of  it,  he  has  applied  a  teaching 
principle  by  this  action.  Return  to  frame  17  and  review  to  refresh  your 
memory  before  making  the  correct  answer  choice. 


(from  Frame  24)  26 

YOUR  ANSWER:    In  the  first  phase  of  the  Application  Step  the  instructor 

supervises  individual  student  tryout. 

Remember,  the  trainee  has  just  been  presented  the  information  or  skill. 
He  has  not  had  the  opportunity  to  do  any  part  of  it  by  himself.  Have  you 
ever  run  hot  water  into  a  glass  and  then  suddenly  run  cold  water?  Chances 
are  you  ended  up  with  a  broken  glass !  The  change  from  hot  to  cold  was  so 
sudden  that  the  glass  broke  under  the  stress.  On  the  other  hand,  if  you 
take  the  same  glass,  run  hot  water  into  it,  then  gradually  turn  on  the  cold 
water,  the  glass  will  adjust  to  the  change  in  temperature  by  degrees.  You 
must  do  the  same  thing  with  your  trainees.  You  just  gradually  introduce 
the  trainee  to  performing  the  skill  on  his  own. 

Consider  each  answer  choice  carefully  before  making  another  response. 
Turn  back  to  frame  24. 
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(from  Frame  29)  27 

YOUR  ANSWER:    The  second  phase  oi  the  Application  Step  is  "test  for 

understandini^.  " 

The  instructor  is  constantly  checking  \;ithhis  trainees  b\  askiny:  questions 
to  see  of  they  understand  what  he  is  trying  to  teach.    This  takes  place  in 
the  Presentation  Step,  the  Application,  aiid  the  Evaluation  Step.    Li  other 
words,  it  is  not  a  major  division  of  one  step,  but  an  important  part  of 
three  steps . 

You  should  recall  that  the  first  phase  of  the  Application  Step  consists  of 
having  a  few  trainees  demonstrate  to  small  groups.  What.  then,  would  be 
the  next  most  logical  step? 

Return  to  frame  29  and  select  the  correct  answer. 


(from  Frame  24)  28 

YOUR  ANSWER:    In  the  first  phase  of  the  Application  Step  a  few  trainees 

demonstrate  to  small  groups. 

You  are  correct!  The  more  the  trainee  sees  the  operation  performed,  the 
better  equipped  he  will  be  to  try  the  skill  on  his  own.  The  instructor  picks 
the  trainees  who  have  the  best  grasp  of  information  and  skill  to  show 
small  groups  of  his  classmates  how  the  task  is  done.  This  adds  assurance 
to  these  trainees  and  gives  the  others  a  closer  view  of  the  task. 

Please  continue  to  the  next  question  by  turning  to  frame  29. 


(from  Frame  28}  29 
Which  one  oi  the  following  names  the  second  phase  of  the  Application  Step  ? 

FRAME  NO. 

Test  for  understanding  27 
Allow  trainee  to  work  on  his  own  30 
Supervise  individual  tryout  32 


(from  Frame  29)  30 

YOUR  ANSWER:    The  second  phase  of  the  Application  Step  is  "allow  the 

trainee  to  work  on  his  own. " 

The  trainee  has,  in  the  first  phase  of  the  Application  Step,  observed  while 
one  of  his  classmates  demonstrated  a  skill.  Would  it  be  wise  to  allow 
this  trainee  to  work  completely  independently  without  some  guidance  ? 
How  can  you  be  sure  that  he  will  make  no  mistakes  ?  This  is  a  crucial 
point  in  instruction.  Whatever  misconceptions  the  trainee  has  up  to  this 
point  must  be  corrected  here,  for  in  the  next  step  of  instruction  he  will 
be  tested  and  put  on  his  own.  You  cannot  allow  him  to  learn  mistakes^ 
practicing  them. 

The  learner  has  seen  the  skill  demonstrated  many  times  at  this  point  in 
instruction,  but  he  has  not  performed  the  skill  himself.  He  is  apt  to  make 
mistakes,  and  you  should  be  there  to  correct  them.  He  also  needs  your 
encouragement  to  reinforce  what  he  is  able  to  do  well. 

You  should  be  able  to  return  now  to  frame  29  and  make  the  correct  re- 
sponse. 
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(fi'ori  Frame  24) 


31 


YOUR  ANSWER:  In  the  first  phase  of  the  Application  Step  the  instructor 
demonstrates  for  each  trainee  individually  before  trainee 
tryout. 

This  might  be  ideal  for  very  siow  trainees.  However,  you  must  assume 
that  you  have  an  average  class  that  contains  some  slow,  some  average  and 
some  very  bright  trainees.  It  would  be  very  time-consuming  for  an  in- 
structor to  give  groijp  presentation  of  a  skill  or  information  and  then  to  go 
to  each  trainee  separately.  Why  not  use  the  brightest  trainees  to  help 
those  who  cannot  catch  on  as  quickly?  These  trainees  would  be  disgusted 
at  having  to  listen  to  you  re-explain  something  that  they  already  know. 
What  they  need  is  the  opportunity  to  use  what  they  have  already  grasped. 
This  reinforces  their  learning  and  gives  those  who  observe  a  better  chance 
of  succeeding  when  they  do  try  the  task  on  their  own.  This  gives  you  an 
opportunity  to  catch  any  mistakes  that  might  be  made  in  trainee  trial  be- 
fore most  of  the  trainees  have  a  chance  to  make  them,  too. 

There  is  a  more  accurate  response  from  which  to  choose.  Return  now  to 
frame  24  and  select  that  response. 


(from  Frame  29)  32 

YOUR  ANSWER:    The  second  phase  of  the  application  step  is  ''supervise 

individual  try-out.'' 

Good!  The  instructor  must  be  on  hand  here  to  make  sure  that  the  trainee 
knows  what  he  is  doing,  to  correct  mistakes,  and  to  give  encouragement. 
The  trainee  learns  through  repetition,  and  you  must  be  sure  that  he  is  re- 
peating the  procedure  correctly. 

You  are  ready  to  go  to  the  next  question.   Please  turn  to  frame  33. 


(from  Frame  32) 


33 


Which  of  the  following  paragraphs  best  describes  the  role  of  the  instruc- 
tor in  the  Applicatio 

FRAME  NO. 

The  instructor  serves  as  a  reference  source  in 
the  Application  Step.  He  allows  the  trainees  to 
perform  the  skill  and  makes  himself  available 
to  them  in  case  they  need  help  or  run  into  diffi-  35 
culty.  No  real  instruction  takes  place.  This 
step  is  solely  to  give  the  trainee  practice  be- 
fore evaluating  his  work. 

The  Application  Step  is  the  trainee^ s  chance  to 
■  show  what  he  knows.  The  instructor  serves  as 
an  observer  and  examiner  in  this  step.  He  tests 
the  trainee  to  discover  his  capabilities  and  then  37 
gradually  allows  him  to  work  on  his  own.  After- 
wards, the  instructor  checks  with  the  trainee 
from  time  to  time  to  review  his  progress. 

In  the  Application  Step,  the  instructor  shares 
the  stage  with  the  trainee.     He  observes  each 
step  the  trainee  performs.    If  he  sees  an  error 
made,  he  is  quick  to  stop  the  trainee  and  correct  39 
the  error.  As  the  trainee  continues,  the  instruc- 
tor asks  questions  and  repeats  instruction  when- 
ever he  feels  it  is  necessary. 
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(from  Frame  31) 


34 


YOUR  ANSWER:  The  teaching  principles  that  apply  to  the  Application  Slop 

are  aptitude  and  observation. 

The  word  aptitude  means  "ones  capacity  for  learning. "  This  has  to  do 
with  someone's  inborn  abilities  and  is  not  a  teaching  principle.  It  is  good 
to  know  a  trainee's  aptitude,  for  this  helps  you  understand  his  learning 
problems  and  capabilities.  This  information  should  be  gathered  during 
the  Preparation  Step  of  instruction,  however.  Observation  by  the  instruc- 
tor is  one  method  he  uses,  to  judge  the  performance  of  a  trainee  or  to 
catch  mistakes  before  they  become  habit. 

You  are  evidently  guessing.  Perhaps  you  need  to  refresh  your  memory. 
A  teaching  principle  is  a  fundamental  rule  of  teaching  which  helps  the 
trainee  to  learn  when  applied  properly.  For  instance,  "readiness"  is  a 
teaching  principle  which  must  be  applied  in  the  Preparation  Step,  as  you 
may  remember.  To  carry  out  this  principle,  the  instructor  must  dis- 
cover the  trainee's  aptitude,  previous  experience  and  knowledge,  and  IQ 
and  must  motivate  the  trainee  to  want  to  learn. 

Think  of  the  Application  Step  as  a  whole.  What  is  the  trainee  doing  in 
this  step?  What  would  help  him  to  be  able  to  do  this  better?  The  answer 
to  these  questions  should  tell  you  what  the  teaching  principles  for  this 
step  are. 

Return  with  these  things  in  mind  to  frame  38  and  make  another  response. 


(from  Frame  33) 


35 


YOUR  ANSWER:    The  following  paragraph  best  describes  the  role  of  the 

instructor  in  the  application  step: 

The  instructor  serves  as  a  reference  source  in 
the  application  step.  He  allows  the  trainees  to 
perform  the  skill  and  makes  himself  available 
to  them  in  case  they  need  help  or  run  into  diffi- 
culty. No  real  instruction  takes  place.  This 
step  is  solely  to  give  the  trainee  practice  be- 
fore evaluating  his  work. 

It  is  true  that  the  instructor  serves  as  a  reference  source  during  the 
Application  Step.  His  role,  however,  is  much  more  important  than  that. 
Up  to  this  point,  he  has  done  all  the  work.  In  the  Application  Step  he  sees 
how  weU  the  trainees  can  relate  what  he  has  taught  to  the  actual  perfor- 
mance of  the  task.  He  must  catch  all  mistakes  that  are  made  and  make 
sure  that  the  trainee  understands  why  the  mistake  was  made  and  how  the 
task  should  actually  be  done.  ActuaUy,  this  is  probahxy  the  most  impor- 
tant and  most  critical  stage  of  instruction.  "Expp.-ience  is  the  best  m- 
structor"  is  an  old  adage  that  is  well  suited  to  .lis  situation.  In  other 
words,  we  learn  by  doing.  You  must  be  on  »-.^nd  to  make  sure  that  the 
trainee  is  learning  correctly  what  he  docb 

Re-read  the  paragraphs  on  frame  33  before  making  another  selection. 
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(from  Frame  38)  36 

YOUR  ANSWER:    The  teaching  principles  that  apply  to  the  Application 

Step  are  readiness  and  effect. 

Readiness  is  a  teaching  principle,  but  the  instructor  must  ready  the 
trainee  to  learn  before  instruction  actually  begins.  This  is  the  mam  pur- 
pose of  the  Preparation  Step.  You  are  in  the  final  stages  of  instruction 
now.  You  must  assume  that  the  trainee  is  ready  to  learn  by  this  time. 
Effect  is  also  a  teaching  principle.  Learning  must  have  a  favorable  effect 
on  the  trainee:  he  must  see  that  he  is  making  progress  and  he  must  ex- 
perience success.  The  principle  of  effect  does  apply  to  the  Application 
Step. 

Your  response  was  partially  correct.  You  should  be  able  to  return  now 
to  frame  38  and  make  the  proper  response. 


[35 


(from  Frame  33) 


37 


YOUR  ANSWER:    The  following  paragraph  best  describes  the  role  of  the 

instructor  in  the  Application  Step: 


This  paragraph  actually  describes  the  fourth  step  of  instruction- -Eval - 
uation.  In  the  Application  Step,  the  trainee  is  never  left  to  work  alone 
nor  is  he  tested.  A  person  who  wishes  to  get  a  driver^s  license  must 
practice  driving  under  close  supervision  by  a  good  driver,  even  though 
he  has  observed  carefully  other  drivers  and  knows  all  the  rules.  He  then 
is  tested.   To  test  him  before  this  time  would  have  been  unfair. 

Remember,  not  until  the  final  stages  of  instruction  is  the  trainee  put  on 
his  own.  Until  that  time  he  must  be  carefully  observed  to  insure  that  he 
is  learning  correctly  and  understands  what  he  is  doing. 

Return  now  to  frame  33  and  make  the  correct  response. 


(from  Frame  39)  38 
What  are  the  teaching  principles  that  apply  to  the  Application  Step? 


The  Application  Step  is  the  trainee's  chance  to 
show  what  he  knows.  The  instructor  serves  as 
an  observer  and  examiner  in  this  step.  He  tests 
the  trainee  to  discover  his  capabilities  and  then 
gradually  allows  him  to  work  on  his  own.  After- 
wards, the  instructor  checks  with  the  trainee 
from  time  to  time  to  review  his  progress. 


FRAME  NO. 


aptitude 
observation 


34 


effect 
readiness 


36 


re^jpetition 
reinforcement 


40 


(f^om  Frame  33) 


39 


YOUR  ANSWER:    The  following  paragraph  best  describes  the  role  of  the 

instructor  in  the  application  step: 

In  the  application  step,  the  instructor  shares  the 
stage  with  the  trainee.  He  observes  each  step 
the  trainee  performs.  If  he  sees  an  error  made, 
he  is  quick  to  stop  the  trainee  and  correct  the 
error.  As  the  trainee  continues,  the  instructor 
asks  questions  and  repeats  instruction  whenever 
he  feels  it  is  necessary. 

Very  good!  You  recognize  the  highly  important  task  of  the  instructor  at 
this  crucial  point  in  his  learning.  You  must  be  active  enough  to  catch  his 
errors  ajid  praise  his  success  to  make  sure  that  his  learning  is  complete. 

You  are  ready  to  go  on  to  the  next  question  now.    Turn  to  frame  38. 


(from  Frame  38)  40 

YOUR  ANSWER:    The  teaching  principles  that  apply  to  the  application  are 

repetition  and  reinforcement. 

You  are  correct!  The  instructor  gives  the  trainee  me  opportunity  to  re- 
peat a  skill  or  related  information  as  often  as  possible  to  ingrain  the  cor- 
rect reaction  in  his  memory.  He  reinforces  the  trainee's  learning  by 
praising  him  when  he  performs  well.  Repetition  also  reinforces  learning. 

Congratulations!   You  have  passed  the  test  and  have  demonstrated  that 
you  are  ready  to  go  on  to  the  next  section.  How  do  you  test  your  trainees' 
ability?   What  do  you  look  for  in  testing  them?  What  kinds  of  tests  are 
best?   When  do  you  allow  the  trainee  to  work  independently?  Theseare 
the  questions  that  we  will  answer  in  the  next  lesson. 

You  may  begin  with  Module  VI  of  the  "Four -Step  Method''  when  you  are 
ready. 
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Now  we  come  to  the  final  step  of  instruction- -the  Evaluation  Step.  Eval- 
uate means  ''to  determine  or  fix  the  value  of,  to  examine  and  judge. 
Roughly,  the  Evaluation  Step  asks,  ''How  well  did  I  teach?  How  well  did 
the  trainee  I.cirn?''  Not  all  evaluation  takes  place  in  the  Evaluation  Step. 
Actually,  you  are  evaluating  the  trainee  continuously,  judging  his  prog- 
ress and  changing  your  approach  to  meet  his  needs.  How  do  you  go  about 
evaluating  or  judging  the  trainee's  progress?  It's  like  taking  a  trip.  You 
have  to  know  where  you  are  going  before  you  can  decide  if  you  got  there. 


When  you  were  planning  the  lesson,  you  decided  your  goals  or  objectives. 
This  told  you  where  you  wished  to  go  with  the  lesson.  In  order  to  decide 
if  you  got  to  your  destination,  you  will  have  to  examine  your  objectives. 

GO  ON  TO  THE  NEXT  PAGE. 
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(frame  1  continued^ 


These  are  the  questions  that  you  asked  to  determine  your  objectives: 

What  knowledge  does  the  trainee  need  to  do  the  job? 
What  skills  must  he  have? 

What  attitudes  should  he  develop  to  make  him  successful? 

These  are  the  questions  that  you  ask  to  evaluate  the  trainee^e  p:\.g,iess: 

What  knowledge  did  the  trainee  gain  ? 
What  skills  did  he  master? 
What  attitudes  did  he  develop? 

The  answers  to  the  questions  above  compared  tc  .-ic  answers  given  for  the 
first  group  of  questions  will  tell  you  what  progress  the  trainee  has  made. 

What  must  you  do  in  order  to  evaluate  the  trainee's  success  with  a  lesson? 


FRAME  NO. 


Determine  if  he  has  developed  the 
knowledge  and  skills  necessary  to 
perform  the  trade. 


2 


Determine  if  he  can  perform  the 
trade  to  meet  your  standards  of 
excellence. 


4 


Determine  if  he  has  reached  the 
obiectives. 


5 


(from  Frame  1) 


2 


YOUR  ANSWER:  In  order  to  evaluate  the  trainee's  success  with  a  lesson, 
you  must  determine  if  he  has  developed  the  knowledge 
and  skills  necessary  to  perform  the  trade. 

This  is  certainly  a  major  part  of  the  evaluation  task.  One  important 
point  has  been  forgotten,  however.  The  trainee's  success  depends  not 
only  upon  his  knowledge  and  skills,  but  also  upon  his  attitude  toward  his 
job.  Suppose  a  trainee  with  a  mastery  of  the  knowledge  and  skills  of  his 
trade  finds  a  job.  He's  not  particularly  interested  in  his  job.  It's  just  a 
way  to  earn  a  living.  He  doesn't  want  to  take  time  to  help  his  customers. 
Do  you  think  he  will  be  very  successful  at  his  trade?  It  is  doubtful!  With- 
out the  proper  attitude,  the  knowledge  and  skills  are  of  little  use. 

You  are  on  the  right  track.  With  this  hint,  you  should  be  able  to  return 
to  frame  1  and  select  the  correct  r'^sponse. 


3C3 


(from  Frame  10) 
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YOUR  ANSWER:  You  carry  out  the  Evaluation  Step  by  testing. 

You  are  correct!  The  primary  measurement  of  the  trainee's  achievement 
Ls  determined  through  testing.  These  test  results  plus  your  observations 
and  records  throughout  instruction  give  you  a  fairly  accurate  picture  of 
your  tramee  <5  progress.  How  accurate  the  picture  is  depends  largely  on 
the  type  of  tests  that  you  use  and  how  they  are  written  and  administered. 
Let  s  examine  the  form  and  purpose  of  each  type. 

One  form  of  testing  you  have  already  used  within  your  instruction,  so  you 
will  need  only  a  short  review  of  its  use.  This  is  the  oral  test.  Using  an 
oral  test,  the  trainee  answers  questions  aloud  to  determine  how  well  he 
has  mastered  or  can  apply  related  information. 

Listed  below  are  some  important  points  to  remember  in  giving  an  oral 

1.  Questions  should  be  brief  and  easily  understood. 

2.  Questions  should  require  thought- -a  problem  solved  using 
the  information  the  trainee  has  learned.  Questions  that 
can  be  answered  with  a  "yes"  or  "no"  are  no  indication  of 
what  he  really  knows. 

3.  Questions  should  be  stated  to  the  whole  group  before  calling 
on  one  person  to  answer.    Example:  Why  do  we  have  365 
days  in  a  year,  John? 

4.  Questions  must  measure  accurately  the  trainee's  under- 
standing or  skill. 

5.  Questions  must  be  valued  fairly  and  accurately. 

When  do  J^ou  use  an  oral  test?  FRAME  NO. 

To  test  trainee's  skill  8 

To  see  if  trainee  is 

paying  attention  ^2 

To  test  trainee's  under- 
standing of  related  in-  14 
formation 
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(from  Frame  1) 
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YOUR  ANSWER;  In  order  to  evaluate  the  trainee's  success  with  a  lesson, 
you  must  determine  if  he  can  perform  the  trade  to  meet 
your  standards  of  excellence. 

A  trainee's  performance  may  be  deceptive.  He  may  be  going  through  the 
motions  without  understanding  why  the  operation  must  be  performed  this 
way.  Understanding  of  related  information  is  necessary.  On  the  actual 
job,  situations  might  arise  that  he  could  not  remedy  because  he  did  not 
understand  the  reasons  behind  a  particular  operation. 

More  than  likely,  you  drive  a  car.  You  can  make  the  car  perform  well 
and  take  you  where  you're  going.  This  does  not  mean,  unless  you  are  a 
mechanic,  that  you  understand  what  makes  the  car  run.  Even  though  you 
are  an  excellent  driver,  you  might  not  be  able  to  fix  the  car  should  it  stop 
You  know  the  how  (skill),  but  not  the  why  (knowledge) !  It  takes  both  the 
how  and  the  why  glus  another  important  ingredient— a  good  attitude- -to 
make  a  successful  tradesman,  and  these  are  the  things  that  you  must 
evaluate. 

You  may  need  to  study  the  materials  in  frame  1  more  carefully  before 
making  another  response. 


5G5 


(from  Frame  1) 
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YOUR  ANSWER:  In  order  to  evaluate  the  trainee's  success  with  a  lesson, 
you  must  determine  if  he  has  reached  the  objectives. 

Certainly!  Your  objectives  consist  of  giving  the  trainees  the  Knowledge, 
skills,  and  attitudes  that  are  necessary  to  become  a  successful  trades- 
man in  your  field.  Evaluation  is  determining  to  what  d^ree  you  have 
reached  your  objectives. 

Evaluation  is  more  than  measuring  the  progress  of  the  trainee.  It  is  also 
an  indication  of  how  well  you  taught.  You  are  taking  inventory  of  your 
teaching  methods,  materials  and  aids  to  decide  how  effective  they  were  in 
helping  you  to  reach  your  objectives.  If  they  failed,  you  have  at  least 
learned  that  they  will  not  work  with  this  lesson  or  this  particular  class. 

One  question  that  evaluation  asks  is.  How  well  has  the  trainee  learned?" 
What  is  the  other  question? 


FRAME  NO. 


"What  can  the  trainee  do? 


7 


"What  methods  should  I  use 
next  time?" 


9 


How  well  have  I  taught? 


10 


(from  Frame  10) 
YOUR  ANSWER: 


6 

You  carry  out  the  Evaluation  Step  by  oral  questioning. 


Oral  questioning  is  one  method  of  evaluation.  It  is  used  throughout  the 
''Four -Step  Method"  as  a  means  of  judging  weaknesses  in  instruction  so 
that  corrective  measures  can  be  taken  immediately.  The  Evaluation  Step 
is  carried  out  by  using  several  means  of  testing  and  judging  trainee  prog- 
ress. No  one  means  can  give  you  an  accurate  picture  of  your  trainee's 
knowledge  and  ability. 

There  is  a  better  answer  for  this  question.  Return  to  frame  10  and  find 
this  answer- 
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(from  Frame  5)  7 

YOUR  ANSWER:    The  second  question  that  evaluation  asks  is,  ''What  can 

the  trainee  do?" 

This  is  a  part  of  the  trainee's  total  learning  task,  isn't  it?  He  must  learn 
how  to  do  the  job,  why  the  job  is  done  this  way,  and  what  attitudes  are 
necessary  to  perform  the  job  successfully.  This  if-,,  then,  a  part  of  the 
first  question. 

Return  to  frame  5  and  study  it  carefully  before  making  the  correct  re- 
sponse. 


(from  Frame  3) 


8 


YOUR  ANSWER:  You  use  an  oral  test  to  test  the  trainee's  skill. 


Suppose  someone  asked  you  how  to  water  ski.  You  may  be  able  to  tell 
him  exactly  how  it  is  done  and  yet  not  be  able  to  ski  an  inch!  In  order  to 
test  a  trainee's  skill,  you  must  observe  his  performance.  An  oral  test 
can  tell  you  only  what  the  trainee  knows,  not  what  he  can  do. 

With  this  reminder,  return  to  frame  3  and  make  the  correct  response. 


(from  Frame  5)  9 

YOUR  ANSWER:  The  second  question  that  evaluation  asks  is,  'What 

methods  should  I  use  next  time?" 

When  you  evaluate  your  teaching,  there  is  more  to  be  considered  than  the 
methods  you  should  use.  Your  total  teaching  task  must  be  analyzed.  Did 
you  use  the  best  aids  and  materials?  It  may  have  been  that  your  choice 
of  aids  was  particularly  important  for  this  lesson.  If  they  were  chosen 
wisely,  your  teaching  was  more  effective.  Did  your  teaching  materials 
add  to  the  success  of  the  lesson?  Could  they  have  been  more  carefully 
selected  or  used  to  better  advantage? 

Consider  these  questions  when  you  return  to  frame  5  to  make  the  correct 
response. 
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(from  Frame  5) 
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YOUR  ANSWER:    The  second  question  that  evaluation  asks  is,  ''How  well 

have  I  taught?" 

Good!  The  responsibility  for  teaching  belongs  to  the  instructor.  The  re- 
sponsibility for  learning  is  the  trainee's.  The  trainee  cannot  be  expected 
to  learn  unless  the  instructor  has  taught.  This  is  why  the  Evaluation  Step 
includes  examination  not  only  of  the  trainee's  progress,  but  also  of  the 
instructor's  job. 


Now  that  we  know  whose  task  is  to  be  evaluated  and  why  evaluation  is 
necessary,  we  must  ask  how  to  accomplish  the  task  of  evaluation.  You 
can  measure  a  person's  physical  growth  with  a  yardstick,  but  how  can  you 
measure  mental  growth  and  understanding?  There  are  several  methods 
that  we  will  discuss.  Besides  your  own  day-to-day  observation,  trainee 
record  books  that  chart  progress,  and  oral  questioning  as  you  carry  out 
the  Presentation  and  Application  Steps,  there  are  various  types  of  tests. 
Look  at  the  list  below: 

L  Oral  tests 

2.  Written  tests --essay  and  objective 

3.  Performance  tests 

After  learning  how  each  one  is  used,  you  will  be  able  to  decide  which  one 
or  wliich  combination  of  tests  you  should  use.^ 

How  do  you  carry  out  the  Evaluation  Step  ?  FRAME  NO. 

By  testing  3 
By  oral  questioning  6 
By  using  a  measuring  stick  11 
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(from  Frame  10) 
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YOUR  ANSWER:   You  carry  out  the  Evaluation  Step  by  using  a  measuring 

stick. 

You  may  be  confused  by  the  comparison  we  used  in  the  previous  frame. 
Can  you  measure  a  trainee's  knowledge  and  ability  with  a  measuring  stick? 
The  number  of  inches  that  he  may  have  grown  in  a  year's  time  is  no  evi- 
dence of  mental  growth,  is  it?  The  trainee  does  not  have  a  dipstick  in 
his  head  that  you  can  pull  out  to  decide  whether  he  needs  more  knowledge 
or  ability,  does  he? 


You  must  have  some  "measuring  stock'' to  goby  in  evaluating  your  trainee's 
knowledge.  The  "measuring  stocks"  instructors  use  are  different  types  of 
tests,  progress  charts,  and  student  record  books.  Progress  charts,  daily 
record  books,  and  oral  questioning  are  used  throughout  the  steps  of  in- 
struction. Oral,  written,  and  performance  tests  are  used  to  complete 
your  measurement  of  trainee  learning. 

Read  carefully  the  information  given  in  each  frame.  Make  sure  you  think 
about  each  answer  choice  before  making  your  decision.  Return  now  to 
frame  IQ. 


510 


(from  Frame  3) 
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YOUR  ANSWER:  You  use  an  oral  test  to  see  if  the  trainee  is  paying  atten- 
tion. 

You  may  discover  if  the  trainee  is  paying  attention  when  you  ask  him  a 
question,  but  this  is  not  the  purpose  of  an  oral  test.  During  the  Evalua- 
tion Step  you  are  testing  the  trainee  to  discover  what  knowledge  he  has 
gained,  what  skill  he  has  mastered,  and  what  attitudes  he  has  developed. 
Of  course,  you  are  concerned  with  conduct,  but  your  prime  concern  is  in- 
struction. Tests  should  never  be  used  as  a  means  of  punishment.  Oral 
questions  should  never  be  used  to  embarrass  or  belittle  the  trainee.  They 
are  used  for  two  reasons:  1)  to  determine  what  the  trainee  knows  in  order 
to  decide  how  best  to  help  him;  2)  to  evaluate  the  trainee's  progress  so 
that  instruction  can  continue  on  his  level  of  understanding. 

Return  to  frame  3  and  find  the  answer  which  best  satisfies  the  question. 


(from  Frame  17)  13 

YOUR  ANSWER:  The  following  objective  is  a  simple  recall  or  completion 

question: 

What  is  another  word  for  "cat"?  a.  feline 

b.  canine 

c.  bovine 

Let's  look  again  at  the  example  of  a  simple  recall  question. 

Write  the  answer  to  each  question  in  the  space  at  the  right. 

1.  How  many  threads  per  inch  has  a  1/4"  NC  screw?  

This  question  has  a  blank  to  be  filled  in.  Are  you  given  a  selection  of 
answers  from  which  to  choose?  No,  you  must  know  the  precise  amount  to 
be  able  to  fill  in  the  blank. 

■\-t 

Return  to  frame  17  and  examine  the  question  that  you  were  asked.  Then 
find  the  type  of  objective  test  that  requires  the  trainee  to  do  the  same 
thing  that  you  must  do  in  order  to  continue  in  the  program. 


(from  Frame  5; 
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YOUR  ANSWER:    You  use  an  oral  test  to  test  the  trainee's  understanding 

of  related  information. 

Good!  Oral  tests  cannot  be  used  to  test  the  trainee's  skill;  only  having 
the  trainee  perform  can  tell  you  how  well  he  has  mastered  the  skill . 
Oral  tests  should  not  be  used  to  embarrass  the  trainee  before  his  class- 
mates. They  can  be  used  to  see  how  well  he  has  learned  the  information 
that  will  help  him  to  perform  the  skill  more  easily  and  efficiently. 

There  are  two  kinds  of  written  tests  that  you  should  be  familiar  with. 
Both  are  used  to  test  the  student's  use  of  related  information.  They  are 
the  essay  and  the  objective  tests. 

An  essay  test  requires  ine  trainee  to  write  answers  in  sentence  form 
often  in  composition  style.  For  this  reason,  it  tends  to  emphasize  writing 
ability.  A  poorly  written  essay  question  can  be  difficult  to  grade  and  un- 
fair to  the  trainee.  Essay  questions  do  have  the  advantage  of  testing  ideas 
and  concepts  that  other  forms  of  tests  cannot  examine.  Here  are  some 
points  to  follow  in  making  out  an  essay  test: 

1.  Test  for  only  one  idea  at  a  time.    Do  not  call  for  too  much 
information  in  one  question. 

Example:  Paint  is  made  up  of  a  vehicle  and  a  pigment, 
'ive  two  examples  of  each. 

2.  Word  questions  so  that  they  do  not  suggest  the  answer.  The 
words,  ''always/'  "seldom"  and  "never,"  tend  to  cue  the 
trainee.    Questions  requiring  only  a  "yes"  or  "no"  answer 
do  not  test  for  understanding. 

3.  Assign  SPECIFIC  values  to  each  part  of  an  essay  question. 
This  helps  to  insure  fair  and  accurate  grading. 

4.  Make  sure  that  it  measures  accurately  the  trainee's  under- 
standing. 

According  to  the  four  points  listed  above,  which  of  the  following  questions 

would  make  the  best  essay  question?  xnr^A^ir^ 

FRAME  NO. 

16 


Give  two  reasons  for  setting  the 
hand  brake  on  a  car  when  parking. 


Is  there  something  to  be  gained 

by  always  setting  the  hand  brake  19 

on  a  car? 


Discuss  the  electrical  system 
in  a  car. 


20 


(from  Frame  18) 


YOUR  ANSWER:  The  following  objective  question  is  a  true-false  question: 

What  is  another  word  for  ''cat''?  a.  feline 

b.  canine 

c.  bovine 

This  response  may  be  a  careless  error  on  your  part.  Let's  examine  your 
answer  to  discover  your  misunderstanding.  True-false  questions  are 
answered  by  deciding  if  a  given  statement  is  right  or  wrong.  Suppose  you 
are  given  the  following  statement: 


All  flowers  grow  on  trees.  

(true  or  false) 


You  know  immediately  that  this  statement  is  false.    SQme  flowers  grow 
on  bushes;  some  grow  directly  from  the  earth;  and  some,  not  all,  grow 
on  trees.    AftGr  coiiiing  to  tins  conclusion  you  w'Oulci  answer  the  ques 
tion  in  this  manner: 


All  flowers  grow  on  trees.   FALSE  

(true  or  false) 

Does  the  objective  question  that  we  are  examining  require  you  to  respond 
in  this  manner?  Of  course  not!  This  type  of  question  gives  you  a  50-50 
chance  at  the  correct  response,  and  Fd  never  do  a  thing  like  that! 

Return  to  frame  17  and  compare  the  types  of  objective  questions  to  the 
question  that  you  were  asked.  You  should  be  able  to  find  the  response 
easily  now. 


erIc  ^^^"^ 


(from  Frame  14) 


16 


YOUR  ANSWER:  The  following  question  would  make  the  best  essay  ques- 
tion: "Give  two  reasons  for  setting  the  hand  brake  on  a 
car  when  parking. " 

Excellent!  This  question  clearly  outlines  the  parts  that  are  to  be  dis- 
cussed. It  is  stated  clearly  and  simply.  The  answer  will  require  thought 
and  knowle(^e  of  the  subject.  The  manner  in  which  the  question  is  stated 
does  not  give  away  the  answer.  Grading  will  be  easier  and  more  accurate 
because  the  answer  will  not  be  long  and  involved,  but  straightforward  and 
to  the  point. 

The  second  type  of  written  test  is  the  objective  test.  An  objective  test 
usually  requires  only  a  single  letter,  number,  or  word  response.  This 
makes  it  easy  to  take  and  easy  to  grade.  It  is  usually  more  fair  to  the 
trainee  and  a  more  accurate  measure  of  the  trainee's  knowledge.  It  is 
used,  of  course,  to  test  the  trainee's  understanding  of  related  information. 
Continue  to  frame  17  for  some  examples  of  the  types  of  objective  tests. 


514 


17 


Objective  tests  are  short-answer  written  tests.  They  require  usually 
only  a  word  or  letter  choice  to  answer  each  question.  There  are  6  types 
of  objective  tests.  Below  are  samples  of  each  type.  Study  each  example 
carefully: 

1.  COMPLETION  QUESTIONS.   The  trainee  writes  only  one-word 

or  short  responses. 

Example:  How  many  threads  per  inch  has  a  1/4''  NC  screw? 


2.  TRUE-FALSE  QUESTIONS.   The  trainee  decides  whether  each 

statement  is  true  or  false  and 
answers  by  writing  either  ''true" 
or  "false"  in  the  blank  provided 
after  each  statement. 

Example:  The  density  of  battery  electrolyte  is  measured  with 
a  voltmeter. 

(true  or  false)  ' 

3.  LISTING  QUESTIONS.   The  trainee  responds  by  writing  the 

items  asked  for  in  the  blanks  pro- 
vided. 

Example:  Name  in  proper  order  the  strokes  of  the  Otto  cycle, 
usiixg  the  spaces  provided. 


4.  MATCHING  QUESTIONS.   The  trainee  matches  the  items  in  one 

column  with  the  corresponding  items 
in  the  other  column  by  placing  the 
faumber  of  the  matching  item  in  the 
blank  provided. 

Example: 

L   Toughness      a.  Property  of  metal  that  permits  drawing. 


2.   Elasticity      b.  Property  of  metal  that  permits  stretch 

under  tension  without  breaking  or  tearing.^ 


Ji5 


(frame  17  continued) 


5.  MULriPLE  CHOICE  QUESTIONS. 


Example:  What  kind  of  test  is  this 


The  trainee  is  asked  a  question 
and  given  three  or  more  possi-- 
ble  answers  from  which  to 
choose  the  correct  response. 

?         a.  Essay 

b.  Oral 

c.  Objective 


6.    IDENTIFICATION  QUESTIONS. 


Example : 


The  trainee  is  given  a  drawing  and 
asked  to  identify  or  label  parts  of 
the  drawing. 


NO  RESPONSE  REQUIRED.   GO  ON  TO  FRAME  18  18 


Now,  compare  the  following  question  to  each  of  the  tvoes  of  objective  tests 
you  have  just  studied: 


What  is  another  word  for  "cat''? 

a.  feline 

b.  canine 

c.  bovine 


Which  of  the  six  types  of  objective  questions  is  the  one  above? 

FRAME  NO. 


Completion 

13 

True -false 

15 

Listing 

21 

Matching 

24 

Multiple  choice 

26 

Identification 

27 

1 

Er|c  olG 


(from  Frame  14) 


19 


YOUR  ANSWER: 


The  iollowing  question  would  make  the  best  essay  ques- 
tion: "Is  there  something  to  be  gained  by  always  setting 
the  hand  brake  on  a  car?" 


The  trainee  can  easily  guess  the  answer  to  this  question.  He  doesn't 
really  have  to  know  anything  about  the  subject.  The  question  requires 
only  a  "yes"  or  "no"  answer,  so  he  would  have  a  50-50  chance  of  getting 
the  answer  to  b^inwith.  There  is  another  cue  word  in  the  question  which 
suggests  that  "yes"  is  the  correct  response.  This  word  is  "always." 
With  just  a  bit  of  simple  reasoning,  I  have  made  100%  on  this  essay  ques- 
tion! 


Review  the  four  points  on  frame  14  again  before  making  your  next  answer 
**lection. 


ERIC 


(from  Frame  14)  20 

YOUR  ANSWER:  The  following  question  would  make  the  best  essay  ques- 
tion: "Discuss  the  electrical  system  in  a  car. " 

How  much  time  do  you  have  to  grade  this  test?  (You  have  quite  an  in- 
volved question  here!)  What  specific  points  do  you  want  discussed?  What 
value  can  you  assign  to  the  parts  since  you  have  not  designated  the  parts 
to  the  trainee?  Do  you  think  that  this  kind  of  essay  question  is  really  fair 
to  the  trainee? 

Make  sure  that  the  essay  questions  you  write  require  only  one  main  idea 
in  answer  and  that  the  parts  to  the  question,  if  any,  are  clearly  outlined 
and  assigned  a  specific  value. 

Look  again  at  the  four  points  for  writing  an  essay  question  listed  on  frame 
14.  Take  care  to  select  the  question  that  most  nearly  satisfies  each  of 
these  points. 


(from  Frame  17) 

YOUR  ANSWER:  The  following  question  is  a  listing  question. 


21 


What  is  another  word  for  "cat'?  a.  feline 

b-  canine 
c.  bovine 


Perhaps  you  are  confused  because  this  question  gives  you  a  list  of  possi- 
ble responses  from  which  to  c^oo^e-    VeVs  look  at  a  listing  question  and 
compare  it  to  the  question  abov^* 

Example:  List  in  proper  ovd^r  t^e  clays  of  the  week  according  to 
the  calendar: 


You  must  have  memorized  by  tl^^  calendar  each  day  of  the  week  in  order 
to  fill  in  the  blanks  provided,  po  you  h^ve  blanks  to  be  filled  in  when  you 
answer  a  question  like  the  one  s^e  examining?  Must  you  have  memo- 
rized the  information?  Do  you  have  to  write  in  your  answer? 

You  probably  recognize  your  er^^or  XiO^.  Look  carefully  at  the  examples 
you  are  given  before  making  yoU^  iiext  Answer  selection.  Return  to  frame 
17. 


6X8 


(from  Frame  26) 


22 


YOUR  ANSWER:    Mr.  Bright  can  be  sure  that  his  passengers  can  do  the 

job  that  they  were  sent  to  do  by  giving  them  a  written 
test 

Written  tests  cannot  tell  you  what  a  trainee  can  do.  They  can  tell  you  only 
what  he  knows.  A  woman  may  be  able  to  tell  you  how  to  change  a  tire  on 
a  car,  but  this  does  not  mean  that  she  can  do  it  herself.  She  may  not  have 
the  physical  strength  for  the  job. 

Both  knowledge  and  skill  are  necessary  to  do  a  job  well.  Written  and  oral 
questioning  tests  the  understanding  of  information.  Another  type  of  test 
is  necessary  to  evaluate  the  trainee's  ability  to  do^the  job. 

With  this  reminder,  return  to  frame  26  and  make  the  correct  response. 


(from  Frame  29)  23 

YOUR  ANSWER:    After  testing  has  been  completed,  the  instructor  must 

continue  to  the  next  lesson. 

The  trainee  is  not  yet  ready  to  continue  to  the  next  lesson.  He  has  been 
operating  under  a  strictly  supervised  situation.  He  has  not  yet  had  the 
opportunity  to  work  on  his  own  without  someone  to  watch  every  move. 
Now  that  you  are  sure  that  he  can  perform  the  skill  well,  he  needs  the 
chance  to  practice  his  new-found  skill  and  get  it  well-fixed  in  his  mind 
before  going  on  to  a  new  skill.  We  will  discuss  the  teaching  principle  be- 
hind this  reasoning  in  the  next  frame. 

Look  again  at  the  information  in  frame  29  before  making  your  next  answer 
selection. 
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(from  Frame  18) 


24 


YOUR  ANSWER:  The  following  objective  question  is  a  matching  question: 

What  is  another  word  for  ''cat''?  a.  feline 

b.  canine 

c.  bovine 


A  matching  question  is  similar  in  some  respects  to  the  type  of  question 
above.  There  are  some  decided  differences,  however.  The  objective 
question  we  are  examining  asks  a  question  and  then  gives  you  a  number  of 
possible  answers  from  which  to  choose.  Tests  with  matching  questions 
have  two  columns.  One  column  contains  statements  on  certain  informa- 
tion. The  other  column  consists  of  words  or  phrases  that  apply  to  these 
statements.    Look  at  the  example  below: 


1.  Evaluation 

2.  Decide  objectives 

3.  Application 

4.  Lesson  plans 

5.  Preparation 

6.  Job  breakdown 

7.  Presentation 


A.  The  instructor  must  complete 
these  before  he  begins  to 
teach. 

B.  The  first  stage  of  lesson 
planning- -decide  upon  the 
subject. 

C.  The  second  stage  of  lesson 
planning — limiting  the  sub- 
ject to  one  or  more  goals. 

D.  The  first  step  of  the 
"Four-Step  Method." 

E.  The  second  step  of  the 
"Four-Step  Method." 

F.  The  third  step  of  the 
"Four-Step  Method." 

G.  The  fourth  step  of  the 
"Four-Step  Method." 


GQ  ON  TO  THE  NEXT  PAGE 


(frame  24  continued) 


The  information  in  this  test  should  look  familiar!  The  object  of  this 
matching  test  is  to  match  the  numbered  words  to  the  proper  statement  in 
the  opposite  column.  If  you  would  like  to  take  this  little  test  to  see  how 
well  you  recall  the  information,  cover  the  small  block  at  the  bottom  left- 
hand  corner  of  this  frame  Vs'ith  your  hand.  Using  a  scratch  sheet  of  paper, 
letter  down  the  left  side  A,  B,  C,  D,  E,  F,  and  G.  Next  to  each  letter, 
place  the  number  of  the  word  or  phrase  which  applies  to  the  statement. 
As  soon  as  you  have  completed  the.-test,  you  may  check  your  answers  by 
looking  at  the  block  which  you  have  covered  at  the  bottom  of  the  frame. 
This  type  of  objective  test  is  similar  to  the  questions  in  this  program  only 
because  you  have  a  number  of  possible  answers  from  which  to  choose. 
There  is  only  one  possible  answer  for  each  statement,  however,  and  you 
must  associate  the  answers  with  the  statements  yourself. 

You  are  certainly  on  the  right  track,  and,  with  this  reminder,  you  should 
be  able  to  make  the  correct  response  now.    Return  to  frame  18 


ANSWERS  TO  MATCHING  TEST 

A. 

4 

B. 

6 

C. 

2 

D. 

5 

E. 

7 

F. 

3 

G. 

1 

(from  Frame  29) 


25 


YOUR  ANSWER:    After  testing  has  been  completed,  the  instructor  must 

gradually  taper  off  instruction. 

Good!  You  have  remembered  that  the  instructor's  task  has  not  yet  ended. 
He  must  give  the  trainee  a  chance  to  use  the  skill  that  he  has  perfected. 
You  are  sure  at  this  point  that  the  trainee  can  perform  the  skill  to  the 
best  of  his  ability  and  is  able  to  work  on  his  own.  You  still  check  with 
him  and  make  yourself  available  to  him  in  case  he  should  need  help. 

Why  do  you  allow  practice  of  the  skill  after  testing  has  been  completed? 
Why  not  continue  to  the  next  lesson?  Teaching  principles  of  repetition 
and  reinforcement  apply  here.  In  addition  to  these  familiar  teaching  prin- 
ciples, we  can  add  the  principle  of  feedback.  Feedback  is  the  positive  or 
negative  results  that  a  learner  receives  upon  attempt  to  perform.  If  the 
learner  has  success  (positive  results)  with  his  performance,  his  learning 
of  the  skill  is  reinforced  (made  stronger).  You  have  assured  in  your 
testing  of  the  trainee  that  he  will  receive  positive  feedback  from  his  per- 
formance of  the  skill.  You  want  to  make  sure  that  his  learning  of  the 
skill  is  permanently  ingrained  in  his  memory.  This  is  why  you  allow  the 
trainee  to  gradually  work  on  his  own  after  evaluation  of  his  progress  has 
been  completed. 

What  is  the  new  principle  that  you  apply  in  the  Evaluation  Step? 

FRAME  NO. 
repetition  28 
reinforcement  32 
feedback  34 


SZ2 


(from  Frame  18)  26 

YOUR  ANSWER:     The  following  objective  question  is  a  multiple-choice 

question: 


What  is  another  word  for  ''cat''?  a.  feline 

b.  canine 

c.  bovine 


Very  good!  Because  each  question  includes  three  or  more  possible 
answers,  this  kind  of  objective  test  is  called  multiple  (many)  choice.  We 
ask  you  multiple-choice  questions  in  this  lesson  to  determine  if  you  are 
ready  to  go  on  to  a  new  teaching  point. 

The  last  type  of  test  that  we  will  discuss  is  the  most  important  for  the 
vocational  instructor.  You  are  able  to  test  the  trainee's  knowledge  of  a 
skill  and  the  information  which  he  must  have  to  perform  correctly,  but 
there  is  no  test  for  the  trainee's  ability  with  the  skill  except  his  actual 
performance  of  this  skill  under  your  close  observation. 

Planning  the  performance  test  is  the  most  important  part  of  your  job.  Bel- 
low are  listed  some  points  that  will  help  you  to  measure  accurately  the 
learner's  skill: 

1.  Decide  exactly  what  you  are  going  to  test — safety,  speed,  ability 
to  plan  work,  accuracy,  etc. 

2.  List  the  operation  in  the  job  or  the  steps  in  the  operation  that 
the  trainee  will  be  expected  to  perform  and  assign  a  score  to 
each  part. 

3.  Prepare  written  directions  for  each  trainee  to  follow  as  he  per- 
forms the  skill. 

4.  List  and  make  available  to  each  trainee  all  the  tools,  equipment, 
specifications,  and  plains  the  learner  will  need  to  perform  the 
operation. 

5.  Prepare  a  scoring  sheet  to  use  while  giving  the  performance 
test. 


GO  ON  TO  THE  NEXT  PAGE 


^23 


(frame  26  continued) 


Careful  preparation  insures  that  the  test  is  given  fairly  and  accurately  in 
a  minimum  of  time. 

As  you  administer  the  test,  question  the  trainee,  just  as  you  did  in  the 
other  steps  of  instruction  (WHY,  HOW,  WHEN,  WHERE,  WHICH,  AND 
WHAT),  to  make  sure  that  he  understands  the  reasoning  behind  his  per- 
formance. 

How  can  Mr.  Bright  be  sure  that  his  passengers  can  do  the  job  that  they 
were  sent  to  do? 

FRAME  NO. 

By  giving  them  a  written  test  22 
By  giving  them  a  performance  test  29 
By  evaluating  their  progress  30 


(from  Frame  18) 


27 


YOUR  ANSWER:  The  following  objective  question  is  ati  identification ques- 
tion: 


What  is  another  word  for  "cat"? 


a.  feline 


Now  look. at  this  example: 


b.  canine 

c.  bovine 


1. 
2. 
3. 
4. 


This  is  an  identification  question.  The  arrows  point  to  parts  that  are  to 
be  identified  in  the  blanks  to  the  left  of  the  diagram.  It  is  really  nothing 
like  the  objective  question  we  are  examining,  is  it? 

Return  now  to  frame  and  compare  the  question  that  you  were  asked  to 
the  examples  of  objective  questions  on  the  previous  frame. 


(from  Frame  25) 


28 


YOUR  ANSWER:    The  new  principle  that  you  apply  in  the  Evaluation  Step 

13  repetition. 

The  principle  of  repetition  is  applied  in  the  Evaluation  Step,  but  it  is  not 
a  new  principle.  You  applied  this  principle  in  the  Application  Step  when 
you  allowed  the  trainee  to  begin  gradually  to  perform  the  skill  following 
your  instruction. 

Look  back  at  the  information  in  frame  25  to  discover  the  new  teaching 
principle  that  you  apply  in  the  Evaluation  Step. 


ERIC 


(from  Frame  26) 


29 


YOUR  ANSWER:    Mr.  Bright  can  be  sure  that  his  passengers  can  do  the 

job  that  they  were  sent  to  do  by  giving  them  a  perfor- 
mance test. 

Correct!  A  performance  test  tells  you  if  your  trainees  have  acquired  the 
skills  you  have  been  teaching  them.  It  is  your  only  means  of  finding  out 
if  they  can  do  the  job. 

Your  teaching  job  is  not  over  when  you  have  completed  your  testing.  Even 
though  you  are  sure  the  trainee  can  perform  the  skill,  you  don't  suddenly 
put  him  to  work  without  supervision.  Wlien  you  assign  him  a  job,  check 
with  him  periodically  to  make  sure  that  h^  has  not  run  into  difficulty. 
Continue  to  ask  questions  and  to  correct  errors  if  he  makes  them.  En- 
courage him  to  ask  for  help  if  he  needs  it. 

Reduce  the  amount  of  supervision  with  each  succeeding  job.  Gradual  re- 
lease helps  you  to  determine  when  he  is  ready  to  work  on  his  own  and 
it  gives  the  trainee  confidence  in  his  own  ability. 

After  testily  has  been  completed,  what  must  the  instructor  do? 

FRAME  NO. 

Continue  to  the  next  23 
lesson 

Gradually  taper  off  25 
instruction 


Review  the  lesson 


31 


(from  Frame  26) 


30 


YOUR  ANSWER:    Mr.  Bright  can  be  sure  that  his  passengers  can  do  the 

job  that  they  were  sent  to  do  by  evaluating  their  prog- 
ress. 

We  cannot  say  that  this  answer  is  incorrect.  It  is  simply  not  the  best  re- 
sponse of  those  from  which  you  were  given  to  choose.  This  is  the  general 
term  that  we  use  when  we  discuss  determining  the  degree  of  the  trainee's 
advancement  toward  the  objectives  thkt  you  have  set.  This  includes  an 
evaluation  of  the  trainee's  knowledge  and  skill  gains  as  well  as  his  de- 
velopment of  the  proper  attitudes.  In  order  to  answer  the  question  pre- 
cisely, you  need  to  decide  which  of  these  three  Mr.  Bright  wishes  to 
evaluate. 

Think  through  this  information  as  you  re-read  the  question  on  frame  26. 
Then  select  the  best  answer  choice  for  this  question. 


(from  Frame  29)  31 

YOUR  ANSWER:    After  testing  has  been  completed,  the  instructor  must: 

review  the  lesson. 

The  purpose  of  review  is  to  help  the  trainee  get  all  of  t^e  information  from 
one  lesson  gathered  together  into  a  meaningful  whole.  The  logical  time 
forxeview  is  before  evaluation  takes  place.  Review  refreshes  the  memory 
and  maKes  a  total  picture  out  of  all  the  parts  that  have  been  presented 
from  day  to  day.  I  am  being  fair  to  you,  for  instance,  in  giving  you  a 
short  review  before  questioning  you  on  the  material  that  you  have  covered. 

When  testing  has  been  completed  the  trainee  is  supposed  to  be  proficient 
at  the  skill.   Review  would  hardly  be  appropriate  at  that  point. 

Study  the  information  in  frame  29  carefully  before  making  another  answer 
selection. 


52? 


(from  Frame  25) 


32 


YOUR  ANSWER:    The  new  principle  that  you  apply  in  the  Evaluation  Step 

is  reinforcement. 

The  principle  of  reinforcement  plays  an  important  part  in  the  Evaluation 
Step.  The  results  of  your  testing  serve  as  a  reinforcement  to  his  learning. 
Reinforcement  is  not  a  new  principle  for  you,  though.  You  used  the  re- 
inforcement principle  in  the  Application  Step  by  praising  your  trainee's 
efforts  at  performance  and  giving  him  a  chance  to  experience  the  skill  for 
himself. 

The  new  principle  of  learning  that  you  are  looking  for  is  closely  related 
to  reinforcenjent.  Have  you  ever  expected  a  letter  or  word  on  a  job  for  a 
period  of  time?  Just  the  desire  to  know  the  results  was  about  to  kill  you* 
The  information  that  you  finally  received  was  feedback.  If  it  was  good 
news,  the  feedback  was  positive  and  you  were  reinforced.  This  is  essen- 
tially what  happens  to  the  trainee.  He  has  worked  for  a  good  while  at 
learning  a  particular  skill.  When  he  finally  sees  the  results  of  his  learn- 
ing (feedback),  his  learning  is  reinforced. 

This  should  have  clarified  the  problem  for  you.  You  should  be  able  to  re- 
turn to  frame  25  and  make  the  correct  response. 


(from  Frame  34)  33 
What  is  the  purpose  of  evaluation? 

FRAME  NO. 

to  learn  if  the  trainee  has 
accomplished  the  objectives 
and  to  discover  if  you  have 
taught  successfully 

to  discover  what  the  trainee 

knows  and  what  he  is  able  to  37 

do 

to  enable  the  instructor  to 

assign  a  numerical  grade  to  39 

the  trainee's  progress 
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(from  Frame  25) 


YOUR  ANSWER:    The  new  principle  that  you  apply  in  the  Evaluation  Step 

is  feedbacks 

Excellent!  This  first  word  is  at  the  same  time  feedback  and  reinforce- 
ment. How?  The  word  ''excellent''  told  you  how  well  you  answered  the 
question.  Because  you  have  answered  well,  you  will  be  more  likely  to  re- 
member the  principle  of  feedback;  therefore,  your  learning  of  that  prin- 
ciple was  reinforced. 

Here  is  another  bit  of  feedback  for  you:  You  have  just  completed  the 
Evaluation  Step  of  the  "Four-Step  Method  of  Instruction."  Before  you  go 
to  your  first  question,  let's  briefly  summarize  the  information  in  this 
lesson. 


CONTINUE  TO  THE  NEXT  PAGE 


(frame  34  continued) 


THE  EVALUATION  STEP 

I.     Test  the  trainee  to  determine  if  he  has  reached  the  objectives. 

A.  Select  the  method  of  testing. 

1.  Oral  questioning  is  used  to  test  mastery  of  related  information. 

2.  Essay  tests  tend  to  emphasize  writing  ability. 

a.  Questions  should  be  brief  containing  only  one  idea. 

b.  Points  should  be  assigned  to  each  part  of  the  required 
answer. 

c.  Essay  questions  can  test  for  ideas  that  other  tests  cannot. 

3.  Objective  tests  are  short  answer  forms. 

a.  Parts  are  easy  to  take  and  easy  to  grade. 

b.  If  well-written,  objective  tests  give  an  accurate  measure 
of  the  trainee's  understanding. 

4.  Performance  test  examines  traine^^s  skill. 

a.  Careful  planning  is  necessary  in  order  to  carry  out  this 
test  accurately  and  successfully. 

b.  This  test  must  be  used  to  examine  all  skill  lessons. 

B.  A  good  test  has  the  following  qualities: 

1.  It  is  an  accurate  measure  of  the  trainee's  understanding  or 
skill. 

2,  The  questions  are  direct,  clear,  and  complete. 

1  It  is  easy  to  give,  easy  to  take,  and  easy  to  correct  and  score, 
r^.  Qaestions  are  valued  fairly  and  accurately. 

n.    Put  th  ;  u  ainee  on  his  own. 

A.  Refer  the  trainee  to  someone  for  help  if  needed. 

B.  Check  with  him  frequently. 

C.  Contin  ^  to  question  performance  when  needed. 

D.  Taper  off  instruction. 

m.  Principles  which  apply  to  the  Evaluation  Step. 

A.  Repetition 

B.  Reinforcement 

C.  Feedback 

After  reviewing  to  your  satisfaction,  go  on  to  your  first  question  by  turn- 
ing to  frame  33. 
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(from  Frame  33) 


YOUR  ANSWER:  The  purpose  of  evaluation  is  to  learn  if  the  trainee  has 

accomplished  the  objectives  and  to  discover  if  you  have 


Excellent!  When  you  wrote  your  objectives  during  the  planning  stages  of 
instruction,  you  asked'  yourself,  "What  must  the  trainee  be  able  to  do? 
What  must  he  know?  What  must  his  attitude  be  in  order  to  be  successful 
at  his  trade?"  The  answers  to  these  questions  formed  your  objectives. 
Evaluation  should  be  conducted  to  determine  if  you  and  your  trainees 
reached  the  objectives  satisfactorily.  Your  evaluation,  then,  will  answer 
the  questions,  "What  can  the  trainee  do?  What  does  he  know?  What  is 
his  attitude?" 

You  may  proceed  to  the  next  question  now.  GO  ON  to  frame  36. 


(from  Frame  35)  36 

On  which  of  the  four  kinds  of  tests  will  you  find  questions  like  those  in 
this  course? 


taught  successfully. 


FRAME  NO. 


oral 


38 


essay 


40 


objective 


42 


performance 


44 
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(from  Frame  33)  37 

YOUR  ANSWER:  The  purpose  of  evaluation  is  to  discover  what  the  trainee 
knows  and  w^at  he  is  able  to  do. 

You  are  on  the  right  track,  bU*  your  Answer  is  not  complete.  The  instruc- 
tor must  also  evaluate  the  trjtinee'g  attitude  to  discover  if  the  attitude  he 
has  toward  his  trade  will  aid  oi*  hinder  his  success.  The  instructor  must 
determine  if  the  trainee's  attitude  n^-s  changed  since  the  beginning  of  the 
lesson  and  to  what  degree  it  JJ^s  Cb^inged,  Just  as  important  as  trainee 
evaluation  is  the  instructor's  Self-^Valuation.  Each  instructor  must  ask 
himself,  "How  well  have  I  taOght?  What  should  I  do  differently  the  next 
time  I  teach  this  lesson?" 

Take  time  to  study  each  respc^Hse  before  making  your  next  selection.  Re- 
turn to  frame  33, 


(from  Frame  36)  38 
YOUR  ANSWER:   The  test  I  sifH  taking  is  an  oral  test. 


Another  word  for  oral  is  "spoken. "  Of  course  you  understand  your  mis- 
take now.  You  are  not  being  ^sk^d  questions  aloud,  are  you?  You  are 
choosing  selections  from  givefi  possibilities. 

Think  before  you  answer.  R^tuj-i^  to  frame  36  and  make  the  correct 
response. 


(from  Frame  33) 


39 


YOUR  ANSWER:   The  purpose  of  evaluation  is  to  enable  the  instructor  to 

assign  a  numerical  grade  to  the  trainee* s  progress. 

We  would  certainly  mislead  you  to  try  to  convince  you  that  this  is  not  part 
of  the  evaluation  of  a  trainee.  You  must  not  allow  this  to  become  the  pur- 
pose of  evaluation,  however.  You  are  not  instructing  the  trainees  so 
that  they  can  make  a  grade  on  a  test.  You  are  trying  to  help  them  learn  a 
trade.  Your  evaluation  should  be  designed  to  see  how  well  they  have 
learned  this  trade,  not  what  score  they  can  njSUke  on  the  tests  you  give 
them.  Tests  are  only  one  indication  of  trainee  success,  and  their  accu- 
racy as  a  measuring  stick  depends  upon  how  good  your  tests  are.  You 
cannot  even  design  a  test  without  knowing  what  you  wish  to  test.  **Whiat 
does  the  trainee  know?  What  can  he  do?  What  is  his  attitude?**  The 
answers  to  these  questions  will  tell  you  how  well  your  trainees  learned, 
and  just  as  important,  how  well  you  have  taught. 

Return  now  to  frame  33  and  make  the  correct  response. 


(from  Frame  36)  40 
YOUR  ANSWER:   The  kind  of  test  I  am  taking  is  an  essay  test. 


Let*s  refresh  your  memory.  Essay  questions  require  the  learner  to 
answer  in  several  sentences  by  writing  in  a  composition  style.  You  are 
not  writing  an  answer,  are  you?  You  are  merely  selecting  an  answer 
from  a  group  of  possible  responses. 

See  if  you  can  select  the  proper  response  now.    Turn  back  to  frame  36, 
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(from  Frame  43) 


41 


Which  of  the  following  groups  lists  correctly  the  procedure  the  instructor 
must  follow  in  conducting  the  evaluation  step? 


FRAME  NO. 


Test  the  trainee  to  determine  how  well 
he  can  perform  the  skill.   Allow  him 
to  work  on  his  own.   Help  him  find  a 
job. 

Gradually  taper  off  instruction.  Choose 

oral,  objective,  and/or  essay  questions 

to  test  related  information.   Give  a  per-  48 

formance  test  to  determine  trainee's 

skill. 


Choose  oral,  objective,  and/or  essay 

questions  to  test  related  information. 

Give  a  performance  test  to  determine  50 

trainee^s  skill.   Gradually  taper  off 

instruction. 


(from  Frame  36  42 
YOUR  ANSWER:    The  kind  of  test  I  am  taking  is  an  objective  test. 


Good!  Anytime  you  are  given  multiple  choice,  matching,  identification  or 
short  answer  questions,  you  are  taking  an  objective  test.  This  kind  of 
test  is  usually  a  good  indication  of  the  trainee^ s  mastery  of  related  in- 
formation and  can  be  easily  and  accurately  graded. 

Continue  to  the  next  question,  please,  by  turning  to  frame  45. 


(from  Frame  45)  ^3 

YOUR  ANSWER:  The  following  question  would  appear  on  an  essay  test: 

"When  two  different  size  gears  mesh,  what  is  the  speed 
of  the  smaller  gear?" 

Very  good!  You  recognized  the  fact  that  this  question  requires  more  than 
a  word  or  a  letter  as  a  response,  so  it  could  not  be  an  objective  test. 
This  question  has  to  do  with  related  information  and  not  skill  itself ;  there- 
fore, it  could  not  be  a  performance  test.    This  question  requires  several 
sentences  in  order  to  reply  satisfactorily.    It  must  be  an  essay  question, 
then. 

You  are  doing  well!  Continue  to  your  last  question  by  turning  to  frame  41. 


(from  Frame  36)  44 
YOUR  ANSWER:  The  test  I  am  taking  is  a  performance  test. 

A  performance  test  is  given  by  having  the  learner  perform  a  job  or  opera- 
tion under  the  observation  of  the  instructor.  If  you  were  taking  a  per- 
formance test  for  this  lesson,  someone  would  come  to  your  classroom 
and  watch  you  actually  teach  a  class. 

Try  again  to  select  the  correct  response.  Return  to  frame  36. 
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(from  Frame  42) 


45 


On  which  kind  of  test  would  the  following  question  appear:  ''When  two 
different  size  gears  mesh,  what  is  the  speed  of  the  smaller  gear?" 


FRAME  NO. 


essay  43 
objective  47 
performance  49 


(from  Frame  41)  46 

YOUR  ANSWER:  The  following  group  lists  correctly  the  procedure  the 

instructor  must  follow  in  conducting  the  evaluation  step: 

Test  the  trainee  to  determine  how  well  he  can 

perform  the  skill. 

Allow  him  to  work  on  his  own. 

Help  him  find  a  job. 

Look  at  your  answer  choice  more  closely.  First  of  all,  do  you  test  solely 
to  determine  the  trainee's  skill?  What  about  the  trainee's  knowledge  of 
information  he  needs  to  perform  the  skill?  Secondly,  do  you  put  him  on 
his  own  after  testing?  How  do  you  know  that  he  won't  make  the  same  mis- 
take he  did  while  you  were  testing  him?  The  last  sentence  in  this  answer 
choice  assumes  that  the  trainee  has  completed  the  entire  course.  Eval- 
uation takes  place  during  and  at  the  end  of  each  lesson,  as  well. 

Considering  the  questions  asked  above,  return  to  frame  41  and  apply  them 
to  each  of  the  two  remaining  choices  before  making  another  selection. 


(from  Frame  45) 


47 


YOUR  ANSWER:  The  following  question  would  appear  on  an  objective  test: 

''When  two  different  size- gears  mesh,  what  is  the  speed 
of  the  smaller  gear?'' 

Objective  tests  are  written  so  that  they  can  be  answered  with  a  letter,  a 
single  word,  or  a  number.  Do  you  think  that  this  question  could  be  answer- 
ed in  any  of  these  ways? 

You  probably  realize  your  mistake  now.  Return  to  frame  45  and  make  the 
correct  choice. 


(from  Frame  41)  48 

YOUR  ANSWER:  The  following  group  lists  correctly  the  procedure  the  in- 
structor must  follow  in  conducting  the  Evaluation  Step: 

Gradually  taper  off  instruction. 

Choose  oral,  objective,  and/or  essay  questions 

to  test  related  information. 

Give  a  performance  test  to  determine  trainee's 

skill. 

Like  so  many  instructors,  you  think  that  teaching  and  learning  end  with 
testing.  The  instructor's  tests  should  point  out  weak  spots  in  his  teaching 
and  the  trainee's  learning  that  should  be  corrected  before  the  trainee  is 
allowed  to  go  on  to  another  lesson.  This  is  why  the  instructor  puts  the 
trainee  on  his  own  gradually  after  the  testii^  is  completed.  By  the  time 
the  trainee  is  able  to  work  by  himself,  he  is  completely  capable.  Even 
then,  however,  he  may  need  to  ask  you  questions,  and  you  should  allow 
him  this  time. 

With  this  reminder,  you  may  return  to  frame  41  and  select  the  correct  re- 
sponse. 
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(from  Frame  45) 


49 


YOUR  ANSWER:   The  following  question  would  appear  on  a  performance 

test:  'When  two  different  size  gears  mesh,  what  is  the 
speed  of  the  smaller  gear?'' 

If  you  think  for  a  moment,  you  will  realize  that  this  question  asks  for 
knowledge  of  related  information  and  has  nothing  to  do  with  actual  perfor- 
mance of  the  skill.  Performance  tests  are  given  to  determine  what  the 
trainee  can  do:  related  information  tests  help  determine  what  the  trainee 
knows. 

Weigh  your  choices  carefully  before  making  another  selection.  Return  to 
frame  45. 


(from  Frame  41)  50 

YOUR  ANSWER:  The  following  group  lists  correctly  the  procedure  the  in- 
structor must  follow  in  conductiiig  the  evaluation  step: 

Choose  oral,  objective,  and/or  essay  questions 

to  test  related  information. 

Give  a  performance  test  to  determine  trainee's 

skiU. 

Gradually  taper  off  instruction. 

Excellent!  It  is  hard  for  many  instructors  to  see  why  the  trainee  must  be 
gradually  released  to  work  on  hisovm  after  he  has  been  tested.  They  think 
that  the  tests  end  all  instruction.  It  is  important  that  the  trainee  learn  to 
work  on  his  own  gradually.  He  mijfet  feel  that  he  can  correct  errors  made 
on  his  tests  and  come  to  you  for  help  if  he  needs  it. 

You  have  now  completed  this  series  of  lessons  on  the  "Four-Step  Method 
of  Instruction.     We  hope  tlmi  you  have  enjoyed  taking  this  programmed 
series  as  much  as  we  have  enjoyed  preparii^  it  for  you,  and  we  wish  you 
much  success  with  your  teachhig  career. 
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The  p  .encrDenal  advance        science  and  the  application  of  scientific  knowledee 
through  design  and  engineering  to  the  processes  of  production  and  Tnanagerr^ent 
have  combined  with  other  primary  developments  in  recent  decades  to  completely 
transform  our  economic  world.     In  such  fields  as  agriculture,  n^anuf acturing, 
mining,  public  utilities  and  transportation,  these  developments  have  increased 
the  productive  power  of  the  individual  worker  many  times.     The  controls  of 
mechanical  power,  improved  technology  on  the  part  of  workers,  and  the  expanding 
use  of  capital  and  credit  have  combined  to  bring  us  a  greatly  increased  standard 
of  living.     The  automobile,  television,  electronic  computer,  plastics,  rockets 
fro  zen  foods,  and  efficient  and  comfortable  homes  are  familiar  examples  of  our 
inventive  and  productive  capacities. 

Changes  have  occurred  so  rapidly  that  our  schools  have  experienced  difficulty 
in  assisting  youth  in  keeping  abreast  of  current  developments.    While  all  phases 
of  education  may  contribute  to  this  orientation  and  preparation,  it  is  believed 
that  industrial  arts  has  as  its  particular  function  a  practical  and  an  active 
approach  to  the  problem.     It  capitalizes  on  man's  na;ural  interest  and  desire 
to  be  productive,  to  build  things.     It  introduces  hin^  to  and  acquaints  him  with 
many  phases  of  his  environment  which  can  best  be  presented  through  direct 
experiences  and  discussions  of  the  social  and  technical  problems  Involved.  The 
industrial  arts  laboratory  provides  an  excellent  opportunity  for  our  young 
people  to  gain  an  insight  into  modem  industry  and  to  relate  their  observations 
to  the  coi^tent  taught  in  other  school  subjects  and  to  themselves--their  interests 
aptitudes,  needs,  and  abilities.     Xt  provides  an  excellent  approach  to  career 
decision  making. 

The  industrial  arts  course  outlined  in  this  bulletin  is  for  use  primarily  in 
grades  eight  or  nine.     It  is  intended  as  a  flexible  course  which  can  be  adapted 
to  conditions  found  in  industrial  arts  laboratories  throughout  the  state.  It 
is  also  intended,  however,  that  it  serve  as  a  guide  to  the  teacher  and  to  the 
administrator  who  may  be  concerned  with  ths  content  and  nature  of  an  introductory 
industrial  arts  course^ 

The  content  of  this  bulletin  is  sufficient  for  a  year's  course  for  these 
important  grades  and  is  broad  enough  to  meet  the  needs  of  a  wide  range  of 
abilities,  experiences,  and  interests  of  young  people.     It  should  be  a 
prerequisite  for  any  senior  high  school  industrial  arts  course  because  of  its 
comprehensive  offering.     It  may  be  used  as  an  elective  course  by  those  students 
who  can  find  time  for  only  one  technical  course. 


iii 


STATEMENT  OF  EDUCATIONAL  PHILOSOPHY 


£ducatior.al  Philosophy  for  School  System 

The  educational  needs  of  a  people  stem  from  the  society  in  which  they  live. 
But  it  becornss  the  problem  of  every  society  to  induct  the  younger  members  of 
the  society  into  their  culture.    A  culture,  according  to  some  authorities,  is 
the  fabric  of  ideas,  ideals,  beliefs,  skills,  tools,  methods  of  thinking, 
values  and  customs  to  which  members  of  a  society  are  introduced.     Since  the 
school  is  one  of  the  chief  agencies  through  which  members  of  a  society  can  be 
inducted  into  group  ways  of  thinking  and  acting,  it  becomes  the  task  of 
curriculxjin  designers  to  set  up  experiences  through  which  these  objectives  can 
be  realized. 

The  task  of  curriculum  building  is  a  joint  responsibility  of  the  society  and 
of  the  jjchool.     The  chief  function  of  the  school  is  to  develop  boys  and  girls 
to  the  limit  of  tneif  abilities  so  they  may  become  happy,  useful  and  successful 
citizens.    A  curriculum,  to  be  sound,  must  meet  the  needs  of  each  student.  In 
order  to  contribute  to  the  physical,  mental  and  moral  health  of  the  child  and 
to  provide  experiences  through  which  the  child  can  gain  an  adequate  set  of 
tools  in  terms  of  information  and  skills,  the  school  must  develop  in  the  child 
desirable  attitudes,  ideals,  beliefs  and  values — reflections  of  the  society  in 
which  he  lives. 

Since  the  task  of  the  school  is  to  provide  these  experi  mces,  it  follows  that 
the  objectives  should  be  e:spressed  in  terms  of  qualities  and  competencies 
desire^?  in  citizens  of  our  democracy.     These  objectives  may  be  listed  as 

1.  Self-realization 

2.  Human  relationships 

3.  Economic  efficiency 

4.  Civic  responsibility 

The  society  (from  which  the  educat^lonal  needs  of  a  people  stem)  must  be  aware 
of  the  fact  that  the  needs  of  youth  change  with  the  nature  of  the  society  of 
which  they  are  a  part.     In  short,  the  philosophy  of  the  school  of  years  ago 
would  not  be  the  same  as  a  present  day  philosophy.    We  are  living  in  a  changing 
world  and  becoming  more  and  more  technological  through  the  advancement  of 
science  and  technology.    Thus,  it  should  be  with  these  changes  in  mind  that  we 
plan  an  educational  program  for  the  young  of  our  culture. 

Basic  Philosophy  of  Industrial  Arts 

Industry  and  its  technology  have  had,  and  will  continue  to  have,  an  overwhelming 
impact  on  society.     Industrial  ingenuity  has  brought  change  through  new  tools, 
materials,  methods  and  developments.    Automatic  production,  scientific  management, 
engineering  research  and  the  changing  occupational  pattern  with  its  requirements 
for  continuous  retraining  are  evidence  of  a  new  way  of  American  life  brought 
about  by  industry  and  its  technology. 

Industrial  arts  is  the  study  of  industry  and  its  technology;  their  origins  and 
development;  their  organizations,  structure  and  interrelationship;  their  tools, 
materials,  processes,  products,  and  occupations  Involved  in  converting  raw 
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Tnaterials  into  useful  products;  their  related  socinl,  econar.ic,  and  cultural 
prooiems  and  benefits,     it  involves  the  student  in  creating,  experimenting, 
inventing,  designing,  constructing  and  operating  with  industrial  materials, 
processes  and  products.     Industrial  arts,  as  a  study  of  technology,  is  a 
discipUne  deserving  rhe  sane  recognition  as  science,  history,  languages  and 


Industrial  arts  is  not  vocational  education  nor  is  it  manual  training  or  manual 
arts.    While  tools  and  materials  are  prominent  in  industrial  arts    the  develop- 
nent  of  tool  skills  and  the  building  of  projects  are  not  the  purpose  of  this 
program.     Actually,  the  industrial  arts  reflected  herein  parallels  industry  in 
its  process  of  evolution  and  change. 

Industrial  arts  is  designed  specifically  to  help  prepare  individuals  to  ^ eet 
the  requirements  of  our  technological  culture.     As  an  integral  part  of  the 
total  program  of  education  it  provides  unique  opportunities  for  students  to 
obtain  representative  industrial-technologicel  experiences.     These  experiences 
require  the  application  of  mathematics,  science,  language  arts  and  other  school 
subjects.     Industrial  arts  assists  in  the  discovery  and  development  of  personal 
aptitudes,  interests,  creative  technical  abilities,  self-reliance  sound 
judgement  and  resourcefulness  through  problem  solving  and  self  expression  in 
an  environment  related  to  industry.     Problems  involve  the  students  in  developing 
Ideas  from  their  inception,  through  the  necessary  research,  planning,  designing 
modifying,  evaluating,  communicating,  managing,  laying  out,  cutting,  shaping 
forming,  assembling,  finishing,  testing  and  evaluating  phases.     Through  these 
experiences  and  through  close  working  association  with  classmates  and  teachers 
the  objectives  of  the  course  are  attained.  ' 

Industrial  arts  brings  about  changes  in  the  learner  that  involve  the  man-made 
physical  world.     They  are  brought  about  through  relevant  activities  which'assist 
the  learner  in  discovering  and  developing 

1.  A  knowledge  of  how  can  satisfies  his  material  needs  by  changing  raw 
material  into  useful  products  through  an  organized  and  systemized  comple- 
termed  industry'. 

2.  An  insight  and  understanding  of  industry  and  its  technology  and  the  impact 
they  have  on  the  culture. 

3.  interests  and  capabilities  m  careers  related  to  the  total  complex  of 
industry  and  its  technology. 

4.  The  ability  to  apply  the  concreteness  of  tools,  materials  and  processes  to 
the  solution  of  technical  problems  involving  the  application  of  science 
mathematics,  mechanics  and  inventiveness.  * 

Introduction  To  Manufacturinf^ 

Manufacturing  is  a  term  often  used  in  describing  the  activities  by  which  man 
makes  useful  things  from  natural  resources.  Manufacturing  takes  an  idea  and 
raw  materials  or  natural  resources  and  makes  something  useful  by  subtracting 

£r.l«^H/f    "^^K^f^"^^^^"^•  ^tiUzed  are  labor,  management  and  capital 

for  machines  and  buildings  in  the  manufacturing  industry. 

"'^""f^ct^'ing  is  organized  for  the  purpose  of  providing  boys 
and  girls  with  an  opportunity  to  acquire  some  basic  understanding  of  (1)  industry. 
Its  organization,  its  tools,  its  materials,  its  processes,  its  occupations,  its 
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products,  its  problems,  its  benefits  and  its  technology;   (2)  themselves  in 
the  areas  of  ability,  aptitude,  interests  and  career  maturity;   (3)  the  relation- 
ship between  knowledge  gained  about  industry  and  the  knowledge  of  themselves; 
and  (4)  the  usefulness  of  their  relationship  to  industry  in  making  educational 
and'  career  plans  for  the  future. 

It  should  be  noted  at  this  point  that  as  the  course  is  being  taught,  it  will 
be  necessary  for  the  students  to  be  given  instructions  as  to  the  operation  of 
machinery  and  manipulation  of  tools.     The  teacher  should  add  to  the  lesson 
plans  those  areas  that  will  be  of  benefit  for  operating  machiae  tools  and  other 
tools  and  hardware  of  industry. 

The  general  objectives  of  this  course  are  to  develop  in  the  student 

1.  Insight  and  understandings  of  the  manufacturing  industries  and  their 
technology  in  our  culture. 

2.  Interests  and  capabilities  in  manufacturing  with  emphasis  ovi  men,  materials, 
processes  and  mechanisms. 

3.  Knowledge  and  understanding  of  the  development  and  application  of 
manufacturing  technology  in  the  United  States. 

4.  Proper  attitudes  of  good  human  relations  through  cooperative  activities 
and  the  need  for  continual  good  relationships  in  all  areas  of  life. 

5.  The  ability  to  use  tools,  materials  and  processes  to  solve  technical 
problems  involving  the  application  of  science,  mathematics  and  inventive- 
ness . 

6.  Understanding  of  the  opportunities  and  requirements  in  the  manufacturing 
industries  as  they  relate  to  career  development. 

7.  Technical,  recreational,  cultural  and  occupational  interests  and  attitudes. 

8.  The  abilities  to  choose  and  use  industrial  products  wisely. 

9.  Technological  and  social  growth  and  awareness  through  representative 
industrial  experiences. 

10.  The  ability  to  explore  industry  and  the  American  industrial  culture  in 
terms  of  the  organization,  raw  materials,  processes  and  operations, 
products  and  occupations. 

11.  An  understanding  of  education  as  a  means  of  achieving  both  short  and  long 
range  goals. 

12.  The  ability  to  analyze  the  knowledge  learned  about  industry  and  discover 
areas  where  more  knowledge  about  self  is  needed  to  better  prepare  for  the 
future. 

Lesson  Plans  and  Outlines 

The.  following  lessons,  one  through  21,  are  organized  and  arranged  in  a  logical 
teaching  order.    However,  this  order  is  not  the  only  one.    The  effective 
teacher  will  find  it  opportune  and  expedient  to  reorganize  and  rework  the 
lessons  as  the  needs  and  interests  of  his  students  dictate.    These  21  lessons 
do  reflect  the  nature  of  the  course  an<^  its  content.    All  studentis  should  have 
some  knowledge  of  each  lesson. 

Many  of  the  lessons  simply  outline  the  content  to  be  dealt  with.    The  intention 
is  that  the  teacher  will  draw  from  this  material  that  which  fits  the  nature, 
interests  and  abilities  of  his  students.    Furthermore,  some  of  the  lessons 
provide  more  depth  and  detail  than  some  students  can  cope  with.    Again,  the 
intention  is  that  this  material  will  provide  for  the  maximum  range  of  student 
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abilities.     Each  teacher  will  need  to  exercise  his  good  judgement  in  knowing 
what  to  present  and  how  to  present  it. 

These  lessons  help  the  student  to  plan  intelligently,  and  they  give  him  an 
overview  of  the  operations,  processes,  materials  and  knowledge  that  are 
essential  to  most  activities  associated  with  a  study  of  manufacturing.  Much 
that  is  taught  in  these  lessons  will  need  to  be  repeated  on  an  individual 
basis,  especially  for  the  less  able  student.     For  the  superior  student,  however, 
progress  may  be  at  his  own  rate.     These  lessons  are  intended  to  be  of  most 
benefit  to  the  average  and  superior  student.     Do  not  permit  the  slow  student 
to  establish  the  pace  and  standard  for  your  class , 

Each  lesson  has  assignments  associated  with  it.     After  each  lesson  is  presented, 
the  students  should,  individually  or  in  small  groups,   immediately  attempt  o 
apply  tho  lesson  to  one  or  more  of  the  problems  identified  in  the  assignments. 
Some  assignments  will  require  several  weeks  to  complete.     The  better  students 
will  quickly  complete  some  assignments.     These  students  should  be  helped 
individually  or  in  a  small  group  to  proceed  with  the  assignment  and  study 
materials  of  the  next  lesson.     Do  not  make  this  group  wait  for  the  slow  student. 

When  157a  -  25%  of  the  cla.*=?s  has  completed  an  assignment,  present  the  next 
lesson.     In  like  manner  proceed  with  each  of  the  lessons.     Insist  that  the 
studentj^  take  notes  and  that  they,  use  their  notes.     Place  as  much  of  the 
responsibility  for  learning  upon  the  student  as  possible. 

Lessons  should  be  adapted  to  the  class.     You  may  proceed  to  a  logical  stopping 
point  in  a  lesson  and  assign  the  students  a  related  problem,  or  you  might  so 
schedule  a  lesson  that  you  reach  a  logical  stopping  point  at  the  end  of  a  class 
period.     Do  not  attempt  to  present  all  of  these  lessons  before  providing  some 
type  of  student  activity. 

You  will  find  that  lessons  one,   two  and  three  follow  one  another  quite  naturally. 
Then,  lessons  four  through  13  should  be  presented  in  more-or-less  rapid  order, 
as  the  students  need  this  information  to  successfully  proceed  with  their  assign- 
ments.    The  remaining  lessons  will  need  to  be  introduced  as  their  need  becomes 
evident.     Frequently,   it  will  be  found  expedient  to  present  only  a  portion  of 
a  lesson  to  satisfy  an  immediate  need  of  the  class  or  a  group  of  students. 
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Lesson  1 


ORIENTATION 


Note  to  Instructor 

Career  development  is  one  important  objective  of  this  course  and  is  a  joint 
effort  of  industrial  arts  and  guidance.     The  counselor  and  the  industrial  arts 
teacher  should  present  a  "united  front"  to  students  in  explaining  the  long 
range  aims.     A  good  start  at  the  beginning  of  Ihe  year  is  of  prime  importance 
in  teaching  industrial  arts.     As  many  lasting  impressions  are  made  at  the 
first  class  meeting,  try  to  insure  the  most  favorable  student  impressions. 
Have  your  lab  in  perfect  order,  your  instructional  materials  ready  and  your 
enthusiasm  in  high  gear. 

Students,  at  the  beginning  of  a  new  experience,  are  usually  eager  and  excited 
about  the  things  they  are  to  learn.     Getting  each  student  involved  in  activity 
as  soon  as  possible  will  help  to  develop  his  interests  in  the  subject.  For 
these  reasons,  mass  production  of  a  product  is  desirable  during  the  first  week 
students  are  in  the  class.     The  instructor  should  have  all  the  necessary 
materials,  tools,  jigs  and  fixtures  for  the  product  and  all  the  machines  that 
are  to  be  used,  checked  thoroughly.     Being  well  organized  will  play  a  great 
part  the  success  of  this  first  production. 


Counselor  Interaction 

Administer  a  standard  interest  inventory  and  questionnaire  before  any 
instruction  begins  so  the  total  effect  of  the  course  on  the  students*  growth 
may  be  evaluated  later. 


Objectives 

The  students  will  be  able  to 

1.  Explain  the  liature  and  purpose  of  industrial  arts. 

2.  Participate  in  the  experience  of  producing  a  useful  product. 

3.  Work  safely  and  cooperatively. 

4^     Begin  the  process  of  decision-making  for  self-attainment. 
5.     Describe  the  counseling  services  that  are  designed  to  aid  them  in 
decision-making  and  educational  and  occupational  planning. 

Time  Required    One  week 

Instructional  Aids 

1.  Film  #1483  -  "Working  Safely  In  Tlie  Shop"  (See  Appendix) 

2.  Safety  posters 

3.  Prototype  of  product 
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4,  All  necessary  jigs,  fixtures  and  tools  for  product. 

5,  Instruction  sheets  for  operations  in  product:  production. 

6,  Material  sheets 

7,  Route  sheets 

8,  Drawings  of  product 

Introduction 

In  order  to  manufacture  a  product,  materials,  manpower,  and  machines  must  be 
present.     Natural  resources  cannot  be  increased  and  human  energy  is  limited 
to  a  certain  degree.     Only  the  tools  and  machines  can  be  changed.     When  using 
the  tools  and  machines  in  the  industrial  arts  laboratory  to  mass  produce  a 
product,  it  is  necessary  to  make  devices  called  jigs  and  fixtures  to  help  the 
machines  perform  better  and  more  safely.     The  use  of  jigs  and  fixtures  is  one 
of  the  techniques  used  to  produce  parts  that  are  the  same  size  and  shape. 
This  concept  of  interchangeable  parts  aids  in  the  as?:^mbllng  of  the  many  items 
produced  in  industry.     In  order  to  meet  the  needs  anu  desires  of  society, 
industry  must  find  ways  to  supply  them.     Bicylces,  ball  gloves,  skates, 
fishing  rods,  and  model  cars  are  all  products  of  industry  that  employ  the 
ideas  and  techniques  we  will  study  in  this  course. 

Subject  Matter  Outline 

1.  Orientation 

a.  Explain  the  nature  and  purpose  of  the  course  as  follows.     The  study 
of  manufacturing  gives  boys  and  girls  an  opportunity  to  acquire  some 
basic  understandings  of  the  tools,  materials,  proces^s^s,  products^ 
opportunities,  and  working  conditions  in  the  world  of  work. 

b.  Discuss  course  objectives.     Brainstorm  for  other  ideas. 


Counselor  Interaction 

The  activities  and  subject  matter  presented  in  the  course  may  be  used  by  the 
student  as  a  basi6  for  a  comparison  of  his  own  interests,  abilities,  and 
knowledge  with  what  will  be  required  of  him  in  the  world  of  work.     The  know- 
ledge the  student  acquires  should  be  interpreted  for  him  in  the  light  of  how 
he  sees  himself  in  relation  to  this  environment. 


Explain  the  significance  of  this  course  for  each  individual  in  the  areas  of 
decision-making,  career  choice  and  maturity  and  educational  planning. 

Explain  and  discuss  the  data  gathering  devices  and  how  the  results  may  be  of 
use  to  the  student  in  learning  and  understanding  more  about  himself. 

Administer  the  "Survey  of  Occupational  Maturity,"  the  "Personal  Data 
Questionnaire"  and  the  appropriate  interest  survey.    One  of  the  following 
interest  surveys  may  be  appropriate  for  the  reading  level  of  your  students: 
(a)    Kuder  Genera.1  Interest  Survey,  Form  E,  (b)    What  I  Like  To  Do  A 
Survey  of  Children's  Interests  (c)    Ohio  Vocational  Interest  Survey.  (This 
survey  must  be  computer  scored  by  the  company.) 


c,  Clsssroom  Formalities 

(1)  Pass  out  textbooks  and  identify  references 

(2)  Collect  the  following  on  a  data  card:    name,  address,  phone 
number,  parent  or  guardian,  occupation  of  parent  or  guardians, 
age,  grade,  hobbies,  future  career,  work  experiences,  experiences 
with  tools  and  materials. 

(3)  Student  materials  and  obligations 

(a)  Notebook 

(b)  Pencils 

(c)  Ruler 

(d)  Supply  fee 

(e)  etc. 

(4)  Tour  shop.     Explain  shop  procedures. 

(5)  Evaluation 

(a)  Objective  tests 

(b)  Special  problems 

(c)  Observation 

d.  Safety  program 

(1)  Home 

(2)  School 

(3)  Industry 

(4)  Around  tools  and  machines 

(a)  Color  codes 

(b)  Safety  zones 

(c)  Safety  rules  and  habits 

(Ask  students  to  make  up  safety  slogans  and  posters) 


Counselor  Interaction 

Work  with  the  Industrial  Arts  teacher  to  reinforce  the  importance  of  safety 
and  safety  consciousness  in  all  areas  of.  life. 


2.     Preview  of  Manufacturing 

a.  Prepare  all  the  necessary  tools,  jigs>  fixtures,  etc.,  for  the 
production  of  a  simple,  but  useful  product.     Set  up  the  equipment  and 
make  a  trial  run  before  the  first  day  of  class.     Insure  that  all 
machines  are  so  guarded  that  it  is  virtually  impossible  for  student 
injury.     The  product  should  require  a  limited  number  of  operations 
(8-12)  and  none  of  the  operations  should  involve  hand  skills  beyond 
sanding  or  possibly  brushing  on  a  coat  of  finish.     Quick  drying,  oil-wax 
or  thin  pigmented  finishes  that  permit  dipping  the  article  are 
preferable.     The  class  should  be  able  to  complete  the  production  in 

one  day,  two  at  the  most.     The  purposes  of  this  activity  are  to  satisfy 
the  students  interest  in  making  and  possessing  something  and  to  create 
interest  and  (^.uriosity  for  the  instruction  to  follow. 

b.  Organize  for  production.     Using  the  data  collected  from  the  students, 
"hire"  three  or  four  as  foremen  and  the  remainder  as  operatives  for  a 


mass  production  activity.     Train  the  foremen  so  they  imy  Lrain  their 
classmates  in  an  operation  or  two.     Preferably,  do  thii;  outside 
classtime . 

c.    When  the  production  is  completed,  brainstorm  for  ideas  on  the 

usefulness,  construction,  economy,  demand,  and  possible  improvement 
of  the  product. 


Counselor  Interaction 

The  following  questions  may  be  discussed  with  the  class  after  their  first 
mass  production  experience 

1.  What  did  this  experience  teach  you  about  yourself? 

2.  What  specific  job  or  task  performed  did  you  feel  was  most  meaningful  to 
you? 

3.  What,  if  any,  particular  activity  allowed  you  to  do  something  you  found 
you  really  liked  to  do,  and  what  did  you  find  you  didn't  like  to  do? 


Summary  Questions 

1.  After  being  involved  in  the  actual  production  of  a  simple  product, 
students  should  be  stimulated  to  ask  questions  that  will  lead  to  the 
more  thorough  study  of  manufacturing  to  follow, 

2.  How  does  industry  meet  the  demands  of  society? 

3.  How  important  is  safety  at  home,  school  and  in  industry? 

4.  How  important  is  it  for  a  company  to  be  well  organized? 
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Lesson  2 


MANUFACTURING  ORGANIZATION 


All  the  activities  in  an  enterprise  of  more  than  elemental  size  require 
organization.     Organization  is  a  problem  of  management  that  is  exceedingly 
vital  and  often  complex  in  substantial  industrial  operations.  Individuals 
and  groups  are  members  of  a  team,  that,   to  be  effective,  requires  coordinated 
planning,    assignment  of  responsibilities,  direction  and  control.     An  under- 
standing of  these  principles  that  apply  to  organization  in  general  and  to  the 
interrelationship  designed  to  coordinate  and  control  the  various  activities 
is  the  purpose  of  this  lesson. 

An  organization  is  a  systematically  grouped  body  of  individuals  assembled  for 
the  accomplishment  of  some  objective.     In  industry  this  entails  the  appropriate 
grouping  of  individuals  into  operating  units.     The  assignment  of  authority  and 
responsibility  to  each,  and  the  defining  of  relationships  between  these  units, 
to  obtain  coordination  and  control  of  action-steps  is  known  as  "the  process  of 
organization."    An  efficient  organization  performs  as  a  coordinated  whole  and 
moves  toward  the  objectives  for  which  it  was  designed*. 

Organizations  of  some  sort  have  always  existed  among  groups  of  people  engaged 
in  a  common  objective.     In  the  simplest  form,   there  is  no  more  "structure" 
than  that  of  boss  or  leader  with  one  level  of  subordinates.    As  needs  arise, 
the  boss  assigns  tasks  to  subordinates  and  directs  their  efforts.  Stable 
divisions  of  responsibility  or  systemized  grouping  of  individuals  may  hardly 
exist.     It  is  when  demand  for  stability  and  specialization  develops  and  when 
personnel  relationships  become  more  complex  that  systematized  organization 
structure  necessarily  follows. 

Line  organization  constitutes  the  structure  of  the  simplest  industrial 
enterprise.     It  is  the  backbone  of  larger  organizations  at  any  stage  of 
development.     The  line  comprises  those  individuals,  groups,  and  supervising 
executives  concerned  with  the  primary  objectives  of  the  enterprise;     A  staff 
unit  of  an  organization  is  one  established  to  assist  the  line  or  any  other 
part  of  the  organization  by  performing  advisory,  service,  coordination  or 
control  functions  which  are  necessary  to  the  primary  responsibility  of  the 
assisted  unit.     An  organization  chart  is  used  to  show  these  structural 
functions  of  an  organization. 

A  study  of  career  information  will  define  the  descriptions  and  qualifications 
of  many  of  the  jobs  that  are  included  in  the  organizational  structure  of  an 
enterprise.     Students  are  given  the  opportunity  to  project  themselves  iitto 
the  world  of  work;   thus  enabling  them  to  perform  an  analysis  of  the  self  in 
respect  to  their  own  interests  and  abilities. 

Elements  of  Industrial  Decision  Making 

The  actual  process  of  managing  may  be  described  as  a  simple  three  step 
procedures-establish  objectives,  direct  the  attainment  of  objectives  and 
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measure  the  results.     These  three  steps  must  be  followed  to  perform  any  task, 
whether  it  be  the  building  of  a  spacecraft  or  asking  a  girl  for  a  date. 

Establishing  objectives  could  be  divided  into  four  elements--gather  informa- 
tion, synthesize  information,  plan  and  decide.     The  first  element,  gather 
information,  goes  on  more  or  less  informally  all  the  time  as  we  talk  to 
people,  read  reports,  mail,  newspapers  and  magazines.     It  occurs  more  formally 
when  a  person  seeks  to  collect  all  available  information  on  a  given  problem 
with  which  he  is  concerned.     This  step  is  essential  before  any  intelligent 
action  can  take  place. 

The  second  element  is  to  synthesize  information  which  means  to  combine  or  put 
together  the  pieces  of  information.     The  information  available  on  any  given 
situation  is  seldom  complete.     A  person  must  take  the  bits  and  pieces  he  has 
and  form  them  into  as  complete  a  picture  as  possible.     This  picture  can  then 
be  used  as  the  basis  for  taking  action. 

Element  three  consists  of  planning.    After  the  information  has  been  gathered 
and  synthesized,  the  various  possible  courses  of  action  by  which  the  goals 
may  be  reached  are  determined. 

Deciding  is  the  element  which  results  in  the  selection  of  the  course  of  action 
which  seems  to  offer  the  best  chance  for  meeting  the  objective.     If  the  first 
three  elements  have  been  thorough,  the  decision  may  be  easily  reached. 

These  four  elements  are  used  to  establish  the  objective.     They  accomplish  the 
first  step  of  the  managing  process  and  are  used  to  determine  what  to  do  and 
when  to  do  it. 

The  second  step  of  managing,  direct  the  attainment  of  objectives,  has  four 
elements  that  must  be  performed  to  accomplish  the  objective.     The  first 
element  is  to  organize.     This  consists  of  determining  the  methods  of  assigning 
facilities  and  people  to  accomplish  the  established  objective.     The  person  may 
seek  help  with  this  element  from  his  associates  or  an  outside  consultant,  but 
is  basically  responsible  to  organize  the  activity  or  project  so  that  th^. 
objectives  which  he  has  established  are  accomplished  through  the  efforts 
of  the  people  he  directs.     At  this  point,  he  decides  who  is  to  do  each  phase 
of  the  necessary  work. 

The  next  element  is  to  communicate.     The  person  tells  other  individuals  or 
groups  ;A;at  they  are  to  do.     He  explains  the  objectives  and  describes  the 
organization  for  their  accomplishment.    He  makes  sure  that  everyone  understands 
the  duties  and  responsibilities  he  has  been  assigned. 

The  third  element  is  ''motivate,"  which  means  to  stimulate  an  interest.  This 
is  the  point  where  the  why  of  what  is  to  be  done  is  explained.    A  considerable 
understanding  of  people  is  needed  to  perform  this  element  skillfully.     If  the 
reasons  are  presented  in  terms  which  are  understandable  and  with  which  the 
worker  can  identify,  the  success  of  the  project  usually  results. 

The  next  element  is  to  direct,  guide,  or  counsel.     This  is  the  how  of  doing 
the  work.     It  consists  of  aiding  progress  through  giving  suggestions,  orders, 
or  additional  data,  or  by  teaching  how  the  objectives  can  be  accomplished. 


These  four  elements  are  concerned  vith  getting  the  work  done.     lT\ey  are  the 
second  step  of  the  three-step  decision-making  process  and  comprise  the  active 
part  of  decision  making.     They  result  in  carrying  out  the  objectives 
established  during  step  one.     Their  effectiveness  is  greatly  dependent  upon 
the  skill  with  which  the  elements  in  step  one  were  handled. 

The  third  step  of  managing  is  to  measure,  evaluate  and  controls     It  is 
necessary  for  a  person  to  be  able  to  determine  the  effectiveness  with  which 
his  plans  are  being  carried  out.     Evaluation  takes  place  throughout  the  active 
phase  of  decision-making  as  well  as  when  the  project  has  been  completed.  The 
person  finds  out,  for  example,  what  hindrance  to  progress  is  developing  by 
information  coinmunicated  to  hi^    by  his  group.     This  information,  acting  on  a 
sort  of  feed-back  principle,  shows  where  alternations  to  plans  may  be  necessary. 
At  the  end  of  the  project,  the  final  results  obtained  are  compared  with  those 
anticipated.     This  often  provides  new  information  and  the  starting  point  for 
another  decision-making  cycle. 

The  element  of  developing  people  is  one  of  the  important  obligations  of 
decision  making  which  can  be  best  described  by  the  use  of  industrial  examples. 
The  manager  must  get  his  results  through  others.     It  follows  that  if  these 
others  are  adequately  qualified  through  proper  development,  the  results  he 
will  obtain  will  be  better  than  would  otherwise  be  the  case.     But  in  addition 
to  this  short-range  goal,  the  mana^^er  has  responsibility  for  the  continued 
functioning  of  the  work  which  he  directs,  whether  he  is  on  hand  to  manage  it 
or  not.     The  lives  of  many  people-^-employees ,  customers,  and  in  many  cases, 
the  public  at  large--are  vitally  affected  by  the  continued  successful 
functioning  of  each  component  of  the  business. 

The  manager  has  an  obligation  implied  by  his  very  position  to  do  what  he  can 
to  insure  continuity  of  operation.     This  means  that  he  must  encourage  the 
development  of  those  who  will  in  due  time  succeed  hira.     This  should  be  a 
continuing  process,  something  that  he  does  at  all  times  as  he  contacts  his 
people.     This  element  exerts  its  influence  on  the  total  d^scision  making  cycle. 

The  final  element  is  promote  innovation.     This  in  some  ways  is  the  most 
important  of  all.     The  manager  must  be  the  steady  force  behind  innovation.  If 
he  wants  the  company  to  progress,  he  must  never  permit  himself  or  his  people 
to  become  satisfied  with  things  as  they  are,  whether  it  be  products,  methods 
and  processes,  markets,  or  the  use  of  the  company's  capital.     He  must  always 
strive  to  stimulate  his  people  to  seek  better  ways  of  doing  their  assigned 
tasks.     The  constant  search  for  innovation  should  influence  every  phase  of 
the  decision -making  cycle. 

Note  to  Instructor 

The  purpose  of  this  unit  is  to  assist  the  stiidents  in  developing  a  better 
understanding  of  the  principles  of  organization  used  in  our  "free  enterprise 
system."    The  importance  of  organization  in  industry  can  be  better  illustrated 
by  having  the  students  form  their  omi  company  within  the  industrial  arts  class. 
Information  on  starting  an  enterprise,  company  structure,  tjrpes  of  enterprises, 
and  occupations  within  any  particular  enterprise  will  be  included  in  this  unit 
lesson  plan. 
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Ob  iectives 


The  students  will  be  able  to 
1,    Discuss  the  importance  of  organization  to  the  industrial  world. 
2*    Discuss  the  process  involved  in  mass  production. 

3.  Prepare  an  historical  review  of  the  need  for  mass  production  in  our 
society. 

4.  Evaluate  the  three  most  popular  forms  of  organization. 

5.  Determine  the  form  of  organization  that  will  be  used  in  formation  of 
their  enterprise. 

6.  Construct  an  organization  chart  to  be  used  in  their  company, 

7.  Describe  the  duties  and  functions  of  the  positions  on  their  organization 
chart. 

8.  Investigate  the  reasons  underlying  the  establi.  waient  of  companies. 

9.  Visit  industry  to  learn  more  about  industrial  methods,  techniques  and 
prod^vCts  of  production. 

10.  Discuss  industrial  organization  and  management  from  a  logical  approach. 

11.  Discuss  career  information  with  their  parents,  teachers  and  friends. 

12.  Research  a  career  and  give  the  job  description  and  qualifications  for 
that  careerc 

13.  Evaluate  job  requirements  in  the  light  of  their  own  interests  and 
abilities . 

14.  Make  better  career  choices  in  relation  to  their  own  self-appraisal. 
Time  Required    One  to  two  weeks. 

Instructional  Aids 


1.  Films 

a.  "Productivity  -  Key  to  America's  Economic  Growth" 

b.  "To  Reach  the  Dawn" 

c.  "World  of  Henry  Ford,  The" 

d.  "Modern  Corporation" 

e.  "Going  Places" 

f.  "Eddie  Incorporated" 

g.  "Help  Yourself  to  Ownership" 

h.  "Small  Business,  U.S.A." 

i.  "Competition  and  Big  Business"  #4861 

j.    "How  to  Investigate  Vocations"  #1-00576 
k.    "How  to  Keep  a  Job'*  #1-00578 

2.  Filmstrips 

a.  "Preparing  for  the  Jobs  of  the  70' s"  #D-213 

b.  "Preparing  for  the  World  of  Work"  #D-188 

3.  Occupational  Information  Materiiils 

a.  Occupational  Outlook  Handbook 

b.  Dictionary  of  Occupational  Titles 

c.  Life-Career  Game 

d.  Widening  Occupational  Roles  Kit,  Grades  6-S  #5-2200 
A.  References 

a.  Manufacturing  Organization  and  Managements  by  Amrine 

b.  Manufacturing  Management ^  by  Irvin 

c*    General  Industry,  by  Lindbeck  kind  Lathrob 
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5*     Transparencies,  slides,  charts  of  company  organization. 
Introduction 

Tnere  are  11  elements  of  decision-making  or  managing  that  should  be  recognized. 
Tile  first  nine  are  used,  usually,  in  the  order  in  which  they  are  listed  to 
carry  out  the  threes-step  decision*making  process.     The  other  two  affect  the 
quality  and  continuity  of  the  managing  work  done  within  the  area  of  the 
manager.     The  11  elements  of  managing  may  be  listed  as  follows 

Subject  Matter  Outline 

1.  Elements  of  Decision-Making  or  Managing 

a.  Established  objectives 

(1)  Gather  information 

(2)  Synthesize  information 

(3)  Plan 

(4)  Decide 

b.  Direct  attainment  of  objectives 

(1)  Organize 

(2)  Communicate 

(3)  Motivate 

(4)  Direct,  guide  or  counsel 

c.  .  Measure  results 

(1)  Measure,  evaluate  and  control 

(2)  Develop  people 

(3)  Promote  innovation 

Student  Activities 

1.  Using  the  11  elements  of  decision  making,  explain  how  decisions  were 
reached  in  the  project  that,  was  completed  the  first  week  of  school, 

2.  Explain  how  a  company  would  reach  a  decision  concerning  a  product. 

3.  Explain  how  the  11  elements  could  be  used  for  getting 

(a)  A  weekly  allowance  or  an  increase  in  a  weekly  allowance. 

(b)  A  date  with  a  girl. 

(c)  A  change  in  school  procedures. 

(d)  Other. 

4.  Explain  the  reasons  for  a  manufacturing  company  organizing. 

2.  Manufacturing  Organization 

a.  Discuss  organizing  for  production 

b.  Discuss  Industrial  organization 

c.  Discuss  and  evaluate  operations  involved  in  introductory  mass- 
produced  product. 

d.  Compare  the  mass-production  method  to  the  individual  method  of 
producing  a  product. 

e.  Identify  some  of  the  advantages  and  disadvantages  of  the  mass- 
production  technique  of  manufacturing  a  product. 

f.  Use  the  comparison  of  the  advantages  and  disadvantages  of  the  mass- 
production  method  as  a  basis  for  deciding  the  type  of  company  to  form 
in  the  Industrial  arts  class. 

g.  Visit  an  industry  employing  mass-production  techniques. 
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(Show  film  #1  after  students  have  discussed  the  above  and  then  review 
the  topics.     Discussions  should  be  led  in  the  direction  of  having  the 
students  decide  to  form  an  enterprise.     If  the  class  has  as  many  as  20 
students  consider  forming  two  companies  to  provide  competition  and  more 
opportunity  for  student  involvement  in  responsible?  roles.  When 
additional  help  is  needed,  one  company  may  hire  students  from  the  other 
company.) 

Starting  an  Enterprise 

a.  Basic  considerations 

(1)  Need  (public) 

(2)  Profit 

(3)  Personal  needs 

b.  Methods  of  financing 

(1)  Stocks 

(2)  Personal  monies 

(3)  Borrowing 

(4)  Others 

Student  A  ct ivi ti e_s 

1.  Compile  a  list  of  consumer  needs  that  will  influence  the  formation 
of  a  company  to  supply  those  needs. 

2.  Discuss  new  products  that  will  be  needed  in  the  future. 

3.  Discuss  which  methods  of  production  may  be  used  in  the  industrial 
arts  class. 

4.  Research  and  discuss  the  ways  in  which  an  enterprise  may  be  formed. 

5.  Consider  the  need  and  profit  concepts  when  making  the  decision  to 
form  a  company. 

6.  Explain  how  big  industries  utilize  the  concepts  of  need  and  profit. 

7.  Reinforce  the  idea  of  forming  a  company  to  facilitate  manufacturing 
a  product. 

Types  of  Enterprises  (Show  one  of  the  films  d,  e,  f,  g  or  h  and  discuss,) 

a.  Sole  proprietorship 

b.  General  partnership 

c.  Corporation 

Student  Activities 

1.  Make  an  evaluation  of  the  advantages  of  the  corporate  form  of 
organizing  over  the  proprietorship  or  partnership  in  relationship 
to  the  intended  use  in  the  classroom. 

2.  Investigate  the  requirements  for  incorporating. 

3.  Decide  on  a  name  for  the  company. 

4.  Analyze  the  needs  of  the  company  and  decide  on  how  to  finance  the 
company.     Refer  to  unit  on  finance^ 

(Have  materials  prepared  that  will  assist  the  students  in  deciding  upon 
a  type  of  company  structure.     Some  students  might  be  interested  in 
studying  company  organization  forms  in  more  detail.    Allow  for  individual 
differences • ) 
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Organizational  Structure  of  the  Enterprise  (Show  film  i  and  discuss.) 

a.  Managerial 

(1)  Stockholders 

(2)  Board  of  Directors 

(3)  President 

b.  Line  organization  (Illustrate) 

c.  Line  and  staff  organization  (Illustrate)  (Compare  several  companies) 

d.  Students  form  a  company 

(1)  Decide  whether  company  officers  will  be  elected  by  the  class 
or  appointed  by  the  instructor, 

(2)  Write  up  requirements  for  the  various  positions  to  be 
included  in  the  organizational  structure  of  the  company, 

(3)  Use  the  democratic  process  in  deciding  who  will  hold  office 
in  the  company. 

(4)  Prepare  an  organizational  chart  for  the  company, 

(5)  Include  all  the  line  jobs  that  will  be  necessary  in  the 
company  on  the  organizational  chart. 

(6)  Decide  on  the  staff  positions  that  will  be  necessary  to  assist 
the  line  in  accomplishing  its  objectives, 

(7)  Select  several  industrial  company  structures  to  use  as  models 
for  setting  up  the  company  in  the  industrial  arts  class. 

Occupational  Information 

a.  Job  descriptions 

(1)  Occupational  Outlook  Handbook 

(2)  Dictionary  of  Occupational  Titles 

b.  Classified  sections  of  newspapers 

(1)  Categories  of  jobs 

(2)  Descriptive  information 

c.  Employment  offices 

(1)  Federal 

(2)  State 

(3)  Local 

(4)  Private 

Student  Activities 

1.  Interview  students  for  jobs  in  their  company.     Permit  students  to 
play  roles,     (See  personnel  administration  section) 

2.  Write  up  a  job  description  for  positions  in  their  company, 

3.  Use  the  classified  sections  of  local  newspapers  to  get  ideas  about 
how  to  write  job  descriptions. 

4.  Determine  what  descriptive  information  is  included  in  the  classified 
sections  of  the  newspapers. 

5.  Identify  coding  systems  used  by  newspapers  in  classifying  jobs. 

6.  Show  and  discuss  contents  of  films  10  and  11  and  the  filmstrips. 

(The  counselor  will  normally  assist  more  in  this  area  than  in  any  other 
section  in  this  unit.    Most  activities  will  be  centered  around  occupational 
information  and  the  techniques  used  in  presenting  this  type  of  information 
will  be  left  up  to  the  counselor.) 


Counselor  IriLeraction 


!•     Plan  group  guidance  sessions  with  students  and  introduce  them  to  the 
Junior  Guidance  Booklet, 

2.  Assist  students  in  the  proper  use  of  the  Occupational  Outlook  Handbook 
and  the  D,  0,  T, 

3.  Introduce  students  to  the  Life-Career  Game. 

4.  Develop  career  activities  centered  around  the  Occupational  Roles  Kit 
(WORK) . 

5.  Prepare  occupational  profile  folders  on  each  student. 

6.  Introduce,  show  3nd  review  films  10  and  11. 

7.  Introduce  students,  to  contents  of  filmstrips  a  and  b.     Invite  them  to 
view  the  filmstrips  at  their  leisure. 


Summary 

This  unit  prepares  students  to  understand  the  principles  of  manufacturing 
organization  that  exist  in  the  United  States  today,  and  many  of  the  changes 
that  have  occurred  since  its  introduction.     The  comparison  of  the  processes 
in  mass-production  and  those  used  in  the  individual  method  of  production 
should  be  of  great  assistance  to  the  class  in  deciding  to  form  an  enterprise 
to  fully  investigate  and  implement  the  principles  of  industrial  organization 
and  the  mass-production  techniques  used  in  industry. 

The  study  of  organizational  structure  of  companies  should  bring  about  a 
clearer  understanding  of  the  many  problems  industries  face  today  in  their 
never  ending  fight  for  existence,  and  the  development  of  more  effifient  methods 
of  producing  the  goods  and  services  demanded  by  our  present  society.  Under* 
standing  the  careers  that  are  associated  with  the  various  companies  should 
aid  the  students  in  forming  and  staffing  their  industrial  arts  enterprise  for 
production. 

Summary  Questions 

1.  Name  some  advantages  of  mass-production. 

2.  How  has  mass-production  helped  industry  to  better  meet  the  needs  of  our 
society? 

3.  What  are  the  thr^se  mffgor  types  of  company  organizations? 

4.  Which  of  the  three  types  of  organization  is  governed  by  law? 

5.  What  is  the  basic  unit  of  any  industrial  enterprise  in  relation  to  its 
objectives? 

6.  What  are  some  of  the  advantages  of  the  line  and  staff  organieational 
structure? 

7.  Why  is  it  important  to  study  the  requirements  for  entering  various 
occupations? 

8.  Should  students  discuss  occupational  information  with  their  parents? 

9.  Would  the  study  of  occupations  help  you  in  making  a  vocational  decision? 
10.     Could  you  successfully  pass  an  interview  for  a  job  in  industry  after 

having  studied  this  section  on  occupational  information? 


Lesson  3 


RESEARCH  AND  DEVELOPMENT 


Research  and  develoijment  has  as  its  objective  the  creation  and  refinement  of 
new  ideas  in  products  and,  in  some  cases,  production  methods*     Research  and 
development  are  not  product  design,  and  should  not  be  thought  synonomous. 
Product  design  follows  research  and  development  in  the  sequence  of  the 
manufacturing  process.     The  people  in  research  and  development  work  directly 
toward  long  range  product  improvement  through  creative  effort . 

Although  constantly  engaged  in  research,  personnel  do  not  work  just  within 
themselves.     They  aro  always  in  contact  with  personnel  from  related  departments. 
For  example,  sales  people  supply  such  information  as  customer  preferences  and 
needs,  suggested  innovations  in  the  product,  and  stability  of  new  or  improved 
products  suggested  by  research  and  development. 

Before  the  ideas  of  research  and  development  can  be  put  into  effect,  they  must 
be  approved  by  top  line  executives  of  the  company. 

The  ultimate  objectives  of  research  and  development  are  to 

1.  Improve  existing  products 

2.  Develop  new  products,  processes  and  uses 

3.  Perform  fundamental  research  for  the  advancement  of  industry 

The  objectives  of  research  and  development  do  not  extend  to  the  manufacturing 
of  the  product  itself.     Once  the  design  has  been  created  and  approved,  the 
product  becomes  the  responsibility  of  production  management. 

Research,  in  past  years,  has  been  reserved  exclusively  for  the  work  of  certain 
universities  and  certain  foundations  and  institutions.  Today,  a  lot  of  the 
research  has  moved  to  the  industrial  concern.  Companies  are  spending  millions 
of  dollars  to  get  ideas  and  saleable  products  in  advance  of  their  competitors. 
In  essence,  research  is  a  careful,  critical  investigation  that  seeks  to  extend 
and  discover  n&w  knowledge.  Usually,  research  is  classified  as  (1)  basic  or 
pure,  and  (2)  applied  or  practical. 

Basic  or  f undapiental  research  is  a  studious  inquiry  conducted  to  understand  the 
basic  phenomena  of  nature.     One  of  its  primary  aims  is  to  broaden  our  knowledge 
base  with  little  or  no  concern  for  the  use  which  will  be  made  of  the  new 
knowledge.     The  fact  that  one  concept,  generated  from  basic  research  effort, 
can  give  rise  to  a  large  number  of  products  through  the  evolutionary  process 
of  applied  and  developmental  research  makes  it  the  hub  of  manufacture. 

The  endeavor  to  extend  the  understanding  of  basic  phenomenon,  determine  its 
practical  significance  and  develop  useful  applications  is  called  applied 
research.     In  applied  research,  which  precedes  product  development,  one  of  the 
common  principal  goals  is  the  generation  of  a  prototype  product.     The  principal 
effort  of  applied  research  is  directed  toward  understanding  the  basic  phenomenon 
being  investigated  in  order  to  obtain  sufficient  engineering  information  for 
use  in 'the  design  of  a  prototype. 
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Applied  research  is  intermediate  between  the  discovery  of  the  basic  phenomenon 
and  the  generation  of  a  final  product.     In  many  cases  the  applied  research 
effort  is  done  by  organizations  which  do  not  discover  the  idea  or  ideas  on 
which  their  applied  research  is  based.     Therefore,  these  groups  are  able  to 
produce  saleable  products  and  results  with  a  much  high  probability  of  financial 
reward . 

Development  typically  occurs  chronologically  after  fundamental  and  applied 
research  are  camplete.    When  an  idea  has  been  discovered  and  refined,  then 
development  carries  it  through  to  the  point  of  actual  design  engineering,  where 
*-:he  final  blueprints  and  specifications  are  made,  or  directed  to  production 
itself.     It  is  interr  ring  to  note  that  development  is  the  most  expensive  phase 
of  research  and  deve  nt,  and  i,9  not  entered  into  until  the  company  is  sure 

the  idea  is  sound  and     ,s  approved  its  production.     Development  work  includes 
the  preparation  of  models,  the  establishment  of  pilot  plant  operations,  and 
the  try-outs  of  the  product  with  selected  consumer  groups.     The  cost  lines  of 
development  come  from  the  use  of  expensive  equipment,  and  the  setting-up  of 
pilot  plants. 

New  product  development  and  product  improvement  design  is  the  development  of 
new  and  improved  products  so  they  best  achieve  stated  performance  requirements. 
These  areas  are  responsible  for  planning  and  even  producing  a  prototype  so  the 
designs,  specifications,  and  other  requirements  may  be  met. 

In  the  planning  of  a  product  the  development  department  uiust  be  aware  of  the 
many  decisions  that  must  be  made-     They  must  determine  the  size,  shape,  and 
finish.     They  must  be  aware  of  the  best  material  to  use  while  including  thoughts 
on  costs  to  consumer  and  producer.     Tests  must  be  made  to  solve  many  of  these 
questions.     Different  types  of  models  and  prototypes  must  be  constructed  to 
show  different  designs  and  techniques  to  give  tangible  evidence  of  the  varia- 
tions of  the  problem. 

This  department  also  designs  new  and  improved  manufacturing  systems,  operations, 
and  facilities  so  that  the  best  stated  technical  performance  requirements  are 
achieved. 

Tlie  reappraisal  and  redesign  of  products  with  respect  to  materials,  appearance 
costs  and  quality  is  termed  product  re-development. 

Note  to  Instructor 

This  lesson  is  provided  as  an  introduction  to  the  areas,  functions,  and  concepts 
of  research  and  development  as  they  apply  to  the  manufacturing  enterprise.  The 
lesson  will  also  deal  with  the  categories  of  research  and  how  they  are  employed 
to  benefit  industry  in  developing  a  product. 

Objectives 

The  students  will  be  able  to 

1.  Discuss  research  and  development  as  it  is  used  in  industry. 

2.  Use  problem  solving  techniques  In  the  sc7.ution  of  his  daily  problems. 

3.  State  some  of  the  principles  used  in  research  to  investigate  and  experiment 
with  a  new  product  or  to  improve  upon  a  product. 

4.  Differentiate  between  product  and  market  research. 
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Time  Required    Three  to  five  days  for  instruction;  three  to  five  weeks  for  the 
student  activities 


Instructional  Aids 

!•  Films 

a.  "Research  and  Development*' 

b.  "Scientific  Method" 

c.  "Indu5;trial  Research  -  Key  to  Progress" 

d.  "Photography  at  Work" 

e.  "Jobs  in  Atomic  Energy" 

f .  "Scientific  Method  ii.  Action" 

g.  "Of  Men  and  Machines" 

2.  Filmstrips 

a.  "Moment  of  Discovery" 

b.  "Why  Research" 

c.  "There  Is  a  Lot  of  Reason  to  Research" 

3.  Models  of  some  product  (product  drawings  and  plan  sheets) 

4.  Charts 

a.  Chemistry  of  Petroleum  Refining 

b.  rhis  is  Oil  Refining;  Oil  for  Energy  -  The  Story  of  Maxiufaoti^ring  - 
Shell  Oil  Company 

c.  How  Basic  Tools  Created  Civilization  -  Do  All  Company 

d.  Mechanical  Drawing  Wall  Chart 

5.  Some  Products  of  Industry 

6.  References 

a.  Bross,  Irwin,  D.  J.  Design  For  Decision    New  York:     The  Macmillan 
Company,  1965. 

b.  Haws  and  Schaefer,  Manufacturing  In  The  School  Shop,  Chicago,  Illinois: 
American  Technical  Society,  1966 

c.  Dictionary 

d.  Research  and  Development  Function^  by  American  Management  Association 

e.  What  It  Is a  What  It  Does,  U.  S.  Atomic  Energy  Commission 

f .  Lindbeck  and  Lathrop,  General  Industry 

7.  Bulletin  board  displays  of  stories,  pictures  and  news  reflecting  research 
and  its  importance  in  industry 

8.  Tr^i;i,?parencies  illustrating 

a.  How  management  develops  an  idea 

b.  Functions  of  R  6c  D 

c.  Market  research 

d.  Designers  sketch  possible  solutions,  evaluate  them  and  make  prototype 
drawings 

e.  Prototype  is  built  on  the  final  solution 

f.  Prototype  is  tested  and  final  corrections  are  made 
p.      Final  model  is  inspected  and  passed 

\        D-^tail  and  assembly  drawings  are  made  for  production 
Introduction 

Research  involves  the  preliminary  investigation  which  leads  to  the  conception 
of  the  product  or  to  the  solution  of  the  more  difficult  problems  in  a  product's 
development.    Research  obtains  the  facts  and  develops  the  principles  on  which 
subsequent  decisions  are  basarj. 
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Research  may  be  either  basic  or  applied--t:wo  types  are  distinguished  by  their 
objectives.     Research  that  is  basic  (pure  or  fundamental)  aims  to  discover  new 
far      and  principles  in  scne  field.     Its  primary  object  is  advancement  of 
knowledge.     It  constitutes  a  scientific  effort  which  is  not  aimed  directly  at 
some  particular  type  product  or  procedure.     Often  the  direction  it  takes  cannot: 
be  anticipated. 

From  basic  research  has  come  many  of  the  great  developments  of  our  age. 
Research  into  the  properties  of  the  atom  came  along  before  the  atomic  bomb  was 
conceived.     The  discovery  of  the  light-sensitive  cell  in  the  1880' s  was  an 
essential  factor  leading  to  today's  electronics.    Many  plastic  materials  were 
discovered  by  researchers  who  had  no  conception  of  their  practical  uses.  The 
initiator  may  think  of  basic  research  as  the  endeavor  of  abstract  scientists 
devoted  to  explorations  in  many  fields  beyond  the  realm  of  practically. 
Industrial  engineers  recognize  it  as  the  seed  from  which  future  industry  grows. 

Applied  research  (intensive  or  practical)  aims  directly  at  some  product,  process 
or  practical  problem.     It  includes  market  analysis,  comprehensive  investigation 
of  competitor's  product;  studies  of  patent  situations,  past  experiences, 
processes,  materials,  matters  affecting  the  course  of  product  development  and 
efforts  to  relate  the  findings  of  science  or  basic  research  to  practical 
applications. 

Applied  research  of  some  sort  is  a  practical  activity  for  the  average  industry. 
Many  large  companies,  including  General  Motors,  General  Electric,  Westinghouse, 
DuPont,  Eastman  Kodak  and  American  Telephone  and  Telegraph,  conduct  both  basic 
and  applied  research  and  obtain  additional  assistance  from  outside  agencies. 

The  process  of  converting  an  invention  or  product  conception  into  final  form  is 
usually  known  as  development.    Developmental  researv:h  involves  the  creation  of 
methods,  tools  and  processes  to  produce  a  product. 

Research  and  development,  a  relatively  new  corporate  function,  is  the  pacemaker 
of  industries  today.     R  &  B  probes  every  conceivable  field  and  method,  critically 
examining  the  old  and  new  techniques  in  processes  and  in  the  designs  and 
functional  structure  of  products  and  always  reaching  into  new  areas  of  the 
unknown . 


Counselor  Interaction 

1,  .  Engage  the  student  in  experiences  both  individual  and  group  wherein  he 

will  be  able  to  assess  personal  development,  i.e.,  experimentation, 
evaluation,  communication,  and  decision-making. 

2.  Ask  the  student  to  appraise  his  interests,  aptitudes,  and  abilities  as  a 
result  of  using  the  methods  of  research  as  they  relate  to  his  preferred 
occupational  choices. 

3.  Illustrate  and  discuss  how  the  maLhods  of  research  or  problem-solving 
techniques  may  be  applied  in  the  solution  of  the  students  everyday  problems. 

4,  Provide  experiences  relating  to  research  and  development  to  help  the  stu- 
dent discover  and  exhibit  some  aspects  of  creativity.    This  creative 
ability  may  be  shown  by  developing  an  idea  and  producing  a  product  to 
illustrate  the  idea. 
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5.      Ask  the  student  to  conduct  a  scientific  inquiry  by  investigating  and 

exploring  various  scientific  accomplishments  and  scientific  occupations. 


Subject  Matter  Outline 

1.      Kinds  of  Research 

a.  Basic  research  (pure  or  fundamental) 

(1)  Obtains  new  knowledge  without  reference  to  specific  use 

(2)  Discovers  new  facts  and  principles  in  soine  field 

(3)  Aims  directly  at  some  particular  type  of  product  or  procedure 

(4)  Designs  and  conducts  experiments 

(5)  Interprets  results  of  experiments 

b.  Applied  research  (practical  or  intensive) 

(1)  Aims  directly  at  some  product,  process  or  practical  problem 

(2)  Makes  useful  results  of  basic  research  including 

(a)  Market  analysis 

(b)  Comprehensive  investigation  of  competitors '  products 

(c)  Studies  patent  situations,  past  experiences,  processes, 
materials,  and  other  matters  affecting  the  course  of  product 
development 

(3)  Redesigns  and  conducts  experiments 

(4)  Interprets  results  of  experiments  made  by  basic  research 


Counselor  Interaction 

1.  Prepare  questions  to  ask  a  research  person  from  industry  or  a  science 
teacher  on  how  pure  and  applied  research  are  used  in  industry. 

2.  Review,  show  and  discuss  films  ^  or  b. 


2.  Development 

a.  New  product  development  and  product  improvement 

(1)  Design  new  and  iruprove  existing  products 

(2)  Develop  experimental  models  -  prototypes 

(3)  Prepare  functional  designs  and  inspections 

(4)  Conduct  engineering  experiments 

b.  Advanced  development 

(1)  Improve  products 

(2)  Demonstrates  potentially  valuable  applications  of  nature's  laws 

c.  Product  redevelopment  for  cost  reduction  (Show  film  g) 

(1)  Reapprc    les  and  redesigns  products  with  respect  to 

(a)  Ma  arial 

(b)  Appearance 

(c)  Performance  and  manufacturing  requirements  to  reduce  cost 
and  improve  quality 

(2)  Conducts  engineering  experiments 

(3)  Develops  experimental  models  (if  needed) 

(4)  Revises  designs  and  specifications 
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Counsalor  Interactions 


1.  Plan  a  field  v?'^'^        some  industry  or  industries  to  observi'  and  study 
present  and  ft  v rk  of  research  workers, 

2.  Have  students  ev  -iv-ite,  interpret,  and  comrnunicate  results  of  product 
designed  or  redesigned, 

3.  Utilize  the  service  of  a  customer  service  director  or  commercial  education 
teacher  to  give  customer's  appraisal  of  product  developed, 

4.  Biochure:     The  Technicians  and  Tomorrow,  No.  21 

5.  Pamphlat:    Market  Research  and  Management,  No.  7 


3.      Applications  of  R  &  D 

3,      Functions  (Review,  show  and  discuss  film  c  or  d) 

(1)  Lwestigate,  search  for  a  better  way 

(2)  Discover  or  develop  new  or  improved  products  and  processes 

(3)  Provide  specialized  technical  support  for  products  in  the  current 
line  and  for  existing  processes 

(4)  Furnish  information  on  technological  changes  affecting  sale  of 
current  product  or  influencing  introduction  oL  oew  products 

(5)  Establish  quality  test  methods  and  procedures 
b.  Methods 

(1)  Product  research 

(a)  The  preliminary  investigation  which  leads  to  the  conception 
of  the  product 

(b)  The  solution  of  the  more  difficult  problems  in  a  product's 
development 

(c)  The  obtaining  of  facts  and  development  of  principles  on 
wfilch  the  subsequent  decisions  are  based 

(2)  Market  research 

(a)  Studies  market  conditions 

(b)  Studies  customers*  demands 

(c)  Reacts  to  selling  practices 

(d)  Studies  competitors'  activities 

(e)  Employs  scientific  methods  of  sampling  opinion  and  analyzes 
results 


Counselor  Interaction 

1,  Conduct  cne  or  ssore  interviews  with  persons  in  research  and  development 
and  relate  informatioii  to  individuals  occupational  choice. 

2.  Make  a  job  survey  In  tUs  community  dealing  with  research.    List  name  of 
iobs,  services  reT?/!vr3dj  qualifications,  working  conditions,  etc. 

I        Read  Junior  Occ^i^x^  iemal  Briefs  dealing  with  jobs  relative  to  ideas, 
people,  animal,     :^  ' '  things.    Discuss  those  concerning  research  and 
r  .  iopment . 

4.  Orgv-  ize  into  a  r^t^search  team  and,  under  the  direction  of  a  science 
teacher,  carry  out  an  experience  to  solve  a  research  problem. 

5.  View  and  discuss  films  5  and  6  as  they  relate  to  research. 
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Student  Actiyities 

1.  Have  each  student  write  a  short  paper  showing  why  industries  conduct 
research. 

2.  Let  students  make  an  investigation  of  products  in  the  school,  home,  or 
community  showing  systematic  and  unbiased  research. 

Have  students  write  about  ways  in  which  industries  use  product  research 
and  market  research  and  give  advantages  of  each. 

4.  Have  student  or  team  of  students  plan  and  make  sketches  for  a  product  to 
be  produced  in  class •     (This  will  create  a  need  for  instruction  in 
sketching.     See  Lesson  5.) 

5.  Have  studenu  or  team  of  students  conduct  an  experiment  and  investigate  the 
best  materials  suitable  for  the  product.     (This  will  create  a  need  for 
instruction  in  materials.     See  Lesson  7.) 

6.  Have  student  or  team  of  students  make  a  detail  drawing  of  the  product 
sketches  after  all  information  has  been  analyzed  and  finalized.  (This 
will  create  a  need  for  instruction  in  drafting.     See  Lesson  5.) 

7.  Have  student  or  team  of  students  to  write  a  brief  report  on  all  decisions 
made  about  product  that  was  selected. 

8.  Have  student  or  team  of  students  to  list  some  ways  to  be  used  in  making 
a  market  analysis. 

9.  Have  development  group  devise  a  product  to  meet  the  needs  of  a  problem. 

10.  Make  a  list  of  improvements  that  may  be  made  to  the  product. 

11.  Have  students  make  prototypes  to  show  their  ideas  to  assist  in  production. 

12.  Let  students  experiment  with  the  processes  to  determine  the  best  one  for 
the  product. 

13.  Students  may  set  up  experimental  process  to  see  how  it  runs. 

14.  Students  may  evaluate  product  in  tenns  of  purpose,  appearance  and  customer 
cost . 

15.  Students  may  revise  design  and  specification  if  necessary. 

16.  Students  may  evaluate  processes  in  terms  of  quality  of  job  and  producer 
cost , 

17.  Sl":Ir^its  may  revise  new  models  to  show  new  ideas  that  may  be  used. 
Summary 

1.  Research  is  scientific  investigation  including 

a.  Preliminary  ir  /estigation  leading  to  concept  of  a  product 

b.  Obtaining  the  facts  and  developing  the  principles 

c.  May  be  pure  or  applied 

d.  Exploring  nature  scientifically  for  the  purpose  of  increasing  knowledge 
of  the  lii.iverse 

2.  Developmetit 

a.  Converts  an  invention  or  product  conception  into  final  form 

b.  Involves  the  creation  of  methods  and  tools  to  produce  a  product 

c.  Develops  a  prototype,  not  ready  for  actual  production  processes 

d.  Recreates  and  refines  the  prototype  and  build  production  systems  so 
that  it  can  be  manufactured  in  an  efficient,  economical,  and  rapid 
manner 

3.  Functions 

a.  Involves  the  formation  of  concision  and  the  use  of  facts 

b.  Searches  for  better  ways  of   '.olng  things  and  for  new  knowledge 

.   c.      Examines  many  facts  in  order  to  cast  new  light  on  a  complicated 
phenomenon 
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1.  Applied  or  practical  research  aims 

a.  at  some  product^  j)rocess  or  practical  problem 

b.  to  discover  new  facts  and  principles  in  some  field 

c.  at  advancement  of  knowledge 

d.  none  of  the  above 

2.  Research  may  be  either  basic  or  applied. 

3.  Newly  discovered  facts  and  principles  of  nature  are 

a.  guaranteed  protection  by  court  action 

b.  not  patentable 

c.  can  be  protected  under  appropriate  conditions 

d.  kept  a  secret 

4.  What  are  the  two  classes  of  research?    Cite  one  example  of  each. 

The  two  classes  of  research  are  basic  and  applied. 
The  discovery  of  the  light-sensitive  cell  in  1880  was  an  essential 
factor  leading  to  today's  electronics.     (ba??ic  research)  Market 
analysis  (applied  research) 

5.  Cite  three  roles  of  research  which  contribute  to  company  growth 

a.  Search  for  new  kncKwledge 

b.  Search  for  knowledge  relating  to  3  specific  problem 

c.  Application  of  knowledge  to  the  oesign  of  new  product  and  processes 

6.  Basic  research  aims 

a.  at  some  product,  process,  or  practical  problem 

b.  to  discover  new  facts  and  principles  in  some  field 

c.  at  market  analysis 

d.  at  comprehensive  investigation  of  competition 

7.  What  is  research? 

Research  is  carefully  oriented  and  organized  investigation  which 
seeks  to  extend  current  knowledge  through  the  analytical  and 
experimental  discovery  and  use  of  new  facts. 

8.  Research  involves  the  preliminary  investigation  which  leads  to  the  solution 
of  the  more  difficult  problems  in  a  product's  development. 

T  F    9.      Research  obtains  the  facts  and  develops  the  principles  on  which  subsequent 
decisions  are  based. 


Teacher  Notes 


It  is  apparent  that  every  good  research  organizetion  must  have  certain  elements 
if  it  is  to  survive 


1.      The  organization  n?i,ist  have  creative,  intelligent,  and  versatile  researchers. 
2»      It  must  have  an  administration,  environment,  and  tools  for  the  implementation 
of  creative  ideas  into  reality. 

3.  It  must  operate  in  a  climate  which  permits  the  organization  to  explore  the 
products  of  ita  creative  research  and  development  men. 

4.  It  must  make  use  of  market  surveys  and  information  to  assure  that  the 
results  of  its  efforts  are  worthwhile  from  a  need  and/or  financial  stand- 
point. 

The  ideal  research  and  development  organization,  therefore,  comprises  men, 
environm^  X  and  opportunities.  These  three  components  comprise  almost  any 
organization. 
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fDccial  Note 


As  student  activities  are  assigned  during  this  lesson,   it  will  becone  evident 
that  instruction  in  sketching,  drafting,  materials,  the  use  of  tools  and 
machines  and  the  like  "ill  be  necessary.     Consequently,  the  next  several  lessons 
are  presented  here  witn  the  intention  that  they  will  be  adapted  to  the  needs  of 
the  class  and  the  individual  student.     These  lessons  are  intended  to  present  the 
knowledge  necessary  for  the  student  to  proceed  w^ith  his  assicrmients .     The  content 
of  these  lessons  will  have  to  be  reviewed  several  times  during  the  course  -  with 
individual  students  and  with  groups  of  students.     The  content  of  these  10  lessons 
should  require  about     iree  weeks  for  presentauion. 
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Lessen  4 


DESIGN 


Note  to  Instructor 

Poor  design  is  far  too  common  in  industrial  arts.     This  lesson  is  only  an 
introduction  to  dasign.     The  teaching  approach  here  is  through  use  of  the 
industrial  product  with  vhich  the  student  is  already  familiar,  a  product  which 
is  the  result  of  the  efforts  of  many:     the  industrial  designer,  the  engineer, 
the  technician,  the  craftsman,  the  serviceman  and,  to  an  extent,  the  consumer. 
The  scope  of  these  occupations  and  of  the  associated  processes  and  problems  is 
the  subject  matter  of  industrial  arts. 

This  lesson  should  help  the  student  to  realfze  that  the  industrial  product  is 
tho  result  of  teamwork.     Furthermore,  it  should  make  him  aware  of  the  need  for 
knowledge  of  tools,  materials  and  processes. 

Objectives 

The  students  will  be  able  to 

1.  Recognize  a  problem  which  involves  analysis^  tools,  materials,  and 
processes  in  its  solution. 

2.  Perform  a  task  in  an  orderly,  logical  and  efficient  manner. 

3.  Recognize  and  apply  the  elements  of  good  design. 

Time  Required    Three  to  five  days 
Instructional  Aids 

1.  Films  #4679,  "Seven  Guldeposts  to  Good  Design,"  Georgia  Department  of 
Education,  Film  Libraries 

2.  Text  and  reference  books 

3.  Chalkboard  and  necessary  accessories 

4.  Models  of  furniture,  autos,  aiirplaues,  rockets,  birdhouse,  etc. 

5.  Products  of  industry-appliances,  furniture,  toys,  tools,  etc. 

6.  Charts 

a.  How  Basic  Tools  Created  Civilization  (Do  All  Co.,  Des  Plalnes,  111,) 

b.  Automotive  Progress  (General  Motors  Corp.) 

7.  Tools  and  materials 

a.  Rule 

b.  Pencil 

c.  Paper  (8  1/2  x  11  mimeo  or  ditto) 
Introduction 

Almost  every  industrial  product  passes  through  several  phafies  before  it  reaches 
the  consumer.    Generally,  the  product  originated  as  a  more  or  less  nebulous 
idea  in  the  mind  of  a  person  who  visualized  it  as  the  solution  or  answer  to 
some  discovered  need  or  problem.    This  person  we  might  refer  to  as  an  inventor, 
scientist,  engineer,  designer,  mechanic,  craftsman  or  maybe  even  a  dreamer, 
like  you  or  me.    The  important  thing  is  that  someonce  recognized  a  problem  or  a 
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need  for  a  better  way  of  doing  something,  a  va^r  of  rnaking  nan's  work  or  life 
easier  or  tnore  pleasant. 

After  the  recognition  of  z'ne  problem,  as  many  Ideas  as  possible  vere  investigated, 
explored,  tested  a  '  ext.-^riniented  with  until  the  best  possible  solution  to  the 
problem  was  found.     This  best  solution  ..'as  then  developed  in  terrris  of  its  function, 
the  tools,  materials  and  processes  avpixable,  an^^  then  produced  for  public 
constcnption.     Th(^  clothes  you  vear,  the  t^ood  yOu  buy,  the  buildings  in  which  you 
study,  the  place  in  \-hich  yon  play  or  live,  the  automobiles,  busses,  airplanes, 
and  rockets  yen  see  about  you  have  all  been  developed  through  this  process. 

In  this  course  we  s^hall  study  this  process  as  it  is  applied  to  the  products  cf 
industry.  Furthermore,  we  shall  provide  you  Mith  an  opportunity  to  apply  this 
process  to  one  or  more  problems,  activities,  or  projects  during  this  year. 

We  will  move  slowly  at  first  because  there  are  many  things  in  this  area  of 
work  about  which  you  know  little.     You  will  find,  however,  that  there  is  much 
need  and  opporti  Pity  for  you  to  apply  the  mathematics,  science,  English,  and 
social  studies  cor;:?:epts  that  you  have  already  acqu     3d.     You  will  even  find  an 
opportunity  for  new  applications  of  this  knowledge  and  you  will  certainly  learn 
some  things  in  these  areas  for  the  first  time. 

Subject  Matter  Outline-^- 

1.  Every  industrial  product  must  be  designed  and  engineered. 

2.  Designinc  is  a  proce ss .     (List  on  chalkboard.     Student  should  copy  in 
noteboo 

a.  D-       z  the  problem  exactly.     (What  is  to  be  done?) 

b.  Con&xuer  the  limitations  concerning  the  problem.     (Must  fit  in  an 
auto,  must  rest  on  a  ta6ie,  must  be  light  in  wsight,  must  be  portable, 
must  be  expendable,) 

c.  Study  other  solutions  if  they  exist.     (Lonk  at  solutions  to  similar 
problems,  study  references,  make  inquiries.     Keep  notes.) 

d.  Make  many  sketches  of  best  possible  solutions. 

e.  Criticize,  ask  others  to  evaluate  solutions  in  terms  of 

(1)  Its  success  in  satisfying  the  requirements  of  the  problem — its 
function. 

(2)  Appropriateness  of  its  materials. 

(3)  Its  adaptability  to  available  processes. 

f.  Revise  on  basis  of  *'e'^ 

g.  Make  a  model  of  best  solution. 

h.  Criticize  as  in  ''e*'  and  make  revisions. 
1.      Mak^i  a  full  size  model  if  practicable, 
j.      Make  working  drawings. 

k.      Produce  the  article. 

1.      Evaluate  the  finished  article        in  "e'*. 

m.      Make  irecowsru^ndations  for  further  improvement. 

*  New  words  and  terms  are  underlined.    Explain  them  and  write  on  chalkboard. 
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The  industrial  designer  applies  this  process  to  every  product  he  works 
with.     This  film  will  illustrate  the  design  process  just  as  you  have  noted 
it.     See  if  you  can  identify  each  step  as  the  film  proceeds. 

(Present  film  "Seven  Guideposts  to  Good  Design/') 

(After  the  viewing  ask  students  to  recall  the  parts  of  the  film  that 
illustrated  t:ie  steps  of  the  design  process.) 

(Ask  students  to  descriue  the  design  process  as  it  would  apply  to  the 
designing  of  a  new  type  of  moon  rocket,  a  jet  propelled  bicycle,  a  ladder 
without  rungs,  a  means  of  reducing  traffic  congestion  in  the  city,  a 
sc  ool  athletic  field,  a  community  recreation  center,  etc..) 

(Ask  students  to  name  the  various  occupations  involved  in  the  design  of  a 
product, ) 

Good  design  has  several  characteristics,     (List  on  chal  board) 

a.  Functional  -  useful,  serves  purpose  well 

b.  Durable  -  Long  lasting,  but  not  unnecessarily  go 

c.  E Conor. I  ^al  -  materials  not  too  heavy  or  costly 

d.  Materials  used  honestly  -  suitable  and  appropriate,  retain  identity 

e.  Logical  cogstruction  -  appropriate  to  functior. ,  durability,  economy 
and  materials 

f*      Beauty  -  beauty  is  built  In  when  form  and  shape  reflect  function 
(form  follows  function) 

g.  '^^rsonality  •  has  individuality;  make  it  reflect  your  personality 

Desi^  ,  ^actors  (List  on  chalkboard) 

a.  Function  -  determines  form 

b.  Proportions  -  must  be  good 

c.  Balance  -  symmetrical  (formal),  occult  (informal) 

d.  Emphasis  -  center  of  interest 

^*      Unity  -  oneness  of  design,  eye  flows  easily 

f.  Rhythm  -  repeating  lines,  curves,  forms,  colors 
g*      Harmony  •  all  parts  get  along  well  together 

h.  Texture  -  surface  conditions  varied  to  add  interest 

i.  Color  -  yellow,  orange,  red — warm;  b^iie,  green — cool;  white,  black, 
silver,  gold,  grey--neutral 

Technique  of  improving  form  of  an  nbject  (Illustrate  on  chalkboard) 

a.  Proportions 

"(1)     Subtle  relationships  of  length  to  width 

(2)  Most  interesting  are  2x3,  3x5,  2x5,  5x8 

(3)  Best  compared — full  size  drawings 

(4)  The  squv  a>  circle  and  equilateral  trianf^le  are  uninteresting 
because  the  shape  is  easily  analyzed  by  the  eye.    Use  a 
rectangle,  ellipae  or  other  well  proportioned  shape  when  possible. 

(5)  If  function  dictates  the  use  of  a  square,  circle,  etc,  use  it. 

(6)  A  mass  should  be  either  vertical  or  horizontal. 

b.  Division 

(1)  A  mass  may  be  divided  into  two  or  more  major  design  units-- 
horizontally  or  vertically. 

(2)  In  two  part  vertical  division,  one  part  should  be  greater  than 
other    (Note  a  freezer-refrigerator  combination) , 
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(3)  In  two  part  horizontal  division,  parts  !r.ay  be  equal  or  one  -ay 
be  sr.aller.     Sraller  area  must  be  so  treated  as  to  give  a  sense 
of  balance. 

(4)  In  three  part  horizontal  division 

(a)  All  areas  rr;ay  be  aliki 

(b)  Sinall  area  may  be  bet^  -  ;n  two  ec  :^l  size  larger  area?. 

(c)  k  large  arer.  nay  be  between  two  equal  size  smaller  areas. 

c .  Zci^ing 

(1)     Set  ma  or  areas  forward  or  backward. 

^2)     Set  rails,  panels,  etc.,  back  1/16"  -  1/8*'  rather  than  1/4^^  - 

d.  Outline  enrichment 
(1)  Curves 

(a)  Compass 

(b)  Reverse 

(c)  Freehand  -  one  direction 

(d)  Compound 

(e)  Change  direction  with  fillats 

e .  Surface  enrichment 

(1)  Not  a  substitute  for  good  design 

(2)  Add  color 

(3)  Add  ornament 

(Each  cf  the  above  should  be  illustraccd  on  the  chalkboard,  in  pictures  of 
industrial  products  and  by  examination  of  products.     Students  should  collect 
pictures  of  well-designed  products  and  make  a  bulletin  board  display  of  them.) 

7.      The  Industrial  Designer 

a.  Primitive  men  were  the  first  industrial  designer's  when  they  tried  to 
improve  their  tools,  living  conditions,  etc. 

b.  Occupation  originated  about  1927 

c.  Education  -  B.   S.  degree  in  industrial  design 

d.  Preparation  -  as  artist,  craftsman  and  draftsman 

e.  Opportunities  -  demand  is  increasing.      Some  have  own  agency,  sowe 
work  for  an  industry. 

f.  Earnings  -  small  salary  to  start  as  assistant.     Salary  unlimited  if 
head  of  design  agency. 

Stanmary  Questions 

1.  What  are  the  steps  of  the  design  process? 

2.  Why  Is  a  logical  procedure  important? 

3.  What  is  good  design?    How  can  you  recognize  it?    What  is  good  taste? 

4.  What  limitations  does  the  designer  work  under? 

5.  What  different  types  of  workers  are  involved  in  the  development  of  an 
industrial  product? 

6.  What  does  the  industrial  designer  do? 

7.  What  ere  some  of  the  techniques  by  which  the  form  of  an  object  may  be 
improved? 

8.  What  is  meant  by  ^'function''  of  an  object? 

9.  What  effect  has  the  annual  changing  of  the  design  of  the  automobile  had 
on  the  industry?    What  is  planned  obsolesence? 

In  what  way  has  the  industrial  decigner  added  to  our  living  comfort? 
11.      Why  must  the  designer  be  familiar  with  materials  and  the  processes  by 
which  they  are  worked? 
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Assignment 


1.  Determine  some  problen  about  the  school  or  hoc.e  that  could  be  solved  by 
applying  the  design  process.     Think  of  the  basic  probleTn^-not  of  an 
article  to  satisfy  the  siruaticn.    For  example,  suppose  you  realize  the 
need  for  better  readi^ig  light  over  a  chair  at  hone.     This  is  a  statement 
of  the  problem.     If  your  first  answer  for  this  problem  is  a  lamp,  you  will 
have  ru/.ed  out  any  possibility  of  inventing  or  discovering  a  better  solution 
to  the  probiem.     Begin  your  solution  by  investigating  all  the  possible  ways 
of  producing  light  and  all  possible  ways  of  providing  it  in  the  proper 
location.     Then  consider  tools,  materials,  process,  etc.,  until  you  have 
arrived  at  your  own  best  solution  to  the  prcbler^..     It  may  still  be  a  lamp, 
but  it  should  be  of  your  own  design. 

2.  Study  your  "ext. 

Methods  of  Testing 

1.  Objective  test 

2.  Evaluation  and  comparison  of  design  of  industrial  products 

3.  Evaluation  of  evidence  of  student  understanding  of  design 

Referencss 

1.  Van  Doren,  Industrial  Desigu,  McGraw  Hill,  New  York,  1954. 

2.  Olson,  D.  W.,  Industrial  Arts  tor  the  General  Shop,  Prentice  Hall,  lie. 
New  York,  1955. 

3.  Fairer,  Drawing  and  Planning  for  Industrial  Art 3,  Chas.  A.  Bennett  Co., 
Peoria,  111.,  1956. 

A.      Anderson,  A  Designer's  Notebook,  McKnlght  and  McKnight,  Bloorolngton, 
Illinois,  1966. 

5.  Introduction  to  Creative  Design,  Prentice  Hall,  1967. 

6.  Asimow,  Introduction  to  Design,  Prentice  Hall,  1962. 

7.  Shigley,  Mechanical  Engineering  Deslj^n^  McGraw-Hill,  1963. 

8.  Ruskin,  Materials  Consideration  In  Design,  Prentice  Hall,  1967. 

9.  Greenwood,  Mechanical  Detalla  for  Product  Design,  McGraw-Hill,  1964. 
10.      Stephenson,  Drawing  for  Product  Planning,  Bennett,  1970. 
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SECURING  A  JOB    (SECOND  WEEK) 
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1                                                                  . . 

WEDNESDAY 

THURSDAY 

FRIDAY  1 

Unit:  Same 

Unit:  Same 

Unit:  Same 

Topic:     First  Day  on 
the  Job 

Topic;     Policies  and 
Procedures  and  Safety 
on  the  Job 

Topic:     Code  of 
Ethics 

You  and  Your  Job, 

Senior  Safety  Series, 

Succeeding  in  the 
World  of  Work,  Chap. 4 

Southwestern  K05 

The  Job  You  Want, 
Gregg  Div/McGraw-- 
Hill 

McGraw-Hill  Calhoun 
Co. 

The  Job  You  Want, 
Gregg/McGr  av7-Hi  1 1 

McKnight  &  McKnight 
Pub.  Company 

The  Job  You  Want, 
Gregg/McGraw- Hi 1 1 

Group  discussion: 

1.  Punctuality 

2.  Appropriate  dress 

3.  Duties  and  respon- 
sibilities 

4.  Co-workers 

5.  Supervisors 

6 .  Forms  and  reports 

One  group  of  students 
do  research  on  safetj^ 
rules.  Another  ask 
various  industrial 
supervisors  their 
policies  and  proce- 
dures y  then  both 
groups  report  back 
to  class ;  discuss . 

In  groups  draw  up  a 
simple  code  of  ethics 
applicable  to  any 
job. 

Have  students : 

1.  Compile  a  list  of 

general  safety  rules. 

Same 

2.  Compile  a  list  of 
general  policies 
(after  discussion) . 

3c  Make  posters  on 
safety  for  classroom 
bulletin  board  with 
prize  going  to  the 
best  one. 

Have  each  group  read 
their  code  of  ethics 
to  the  class.  Com- 
bine them  to  make  one 
code  of  ethics. 
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ON  THE  JOB  WORK  EXPERIENCE: 


CLASSROOM  OR  LABORATORY  SIMULATION 


FOLLOW-UP : 


EVALUATION: 
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SHOPPING  TECHNIQUES 


t 

MONDAY 

TUESDAY 

CONTENT 

Unit:     Shopping  Tech^ 
niques 

Topic;     Planned  Use 
of  Money — Budgeting 

Unit:  Same 

Topic:  Shopping 
Tips 

SOURCE 

Personal  Money  Man- 
agement ,  i^mericcin 
Bankers  Association 
You  Pay  For  It, 
Gregg/McGraw-Hi 1 1 
How  to  Be  a  Better 
Shopper ,  Sperry , 
Hutchinson,  &  Co., 
1960 

Same 

I^TKOD 

Class  discussion  on 
differences  in  "wants ^ 
and  "needs" (students 
list  theirs) ,  and  on 
advantages  of  a  bud- 
get—  (a) living  within 
income   (b ) important 
things   (c) looking 
ahead (d) making  choices 

In  groups  discuss 
what  to  buy,  what 
quality,  where  to  buy, 
when  to  buy,  using 
ads  wisely,  and  plan- 
ning ahead  to  cut 
down  on  impulsive  buy- 
ing.    Present  conclu- 
sions to  class. 

ACTIVITIES 

AND 

Each  student  will 
make  up  a  budget, 
with  teacher  designa- 
ting amount  to  be 
used.     Include  sav- 
ings ,  room ,  clothing , 
insurance ,  food ,  and 
extras • 

Bring  examples  of  ad- 
vertisements to  class 
about  specials.  Also 
bring  examples  of 
"gimmick"  advertising. 

PROJECTS 
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SHOPPING  TECHNIQUES 


THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     The  Shop- 
ping Trip 

Units  Same 

Topic:     After  the 
Shopping  Trip 

Unit:  Same 

Topic:     Taking  a  Shop- 
ping Trip 

The  Label  Tells  the 
Story,  Grocer  Manu-- 
facturers  of  Ameri- 
ca;, Inc. 

Hidden  Values  Series 
Sears ,  Roebuck ,  and 
COo 

Same 

Same 

Plans  presented  by 
commi  ttee  and  approver 
by  the  principal. 

Go  over  the  reading 
of  labels,  ashing 
questions  of  sales 
clerks ,  comparing 
prices,  figuring  the 
amount  spent,  and 
counting  change. 

Have  group  discuss 
best  method  of  check-' 
ing  purchases , 
methods  of  arranging 
them,  and  things  that 
could  be  ^^7rong. 

Discuss  plans,  give 
students  instructions , 
permission  slips  to  be 
signed,  and  notes  on 
what  to  expect.  Obtain 
first-hand  knov/ledge  of 
a  real  shopping  trip 
and  compare  the  differ- 
ent  goods  and  stores. 

Examples  from  news- 
paper ads  given  to 
students  to  figure 
with  in  learning 
to  shop  wisely. 
Labels  brought  to 
class  for  scrutiny 
of  information. 

1 

Selected  group  of 
students  plan  a  field 
trip.     Draw  up  com- 
plete plans  to  visit 
several  types  of 
stores  o 

To  complete  unit, 
group  completing 
arrangements  for  the 
trip  to  be  made  on 
Monday  of  the  follow- 
ing week. 
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CLASSROOM  OR  LABORATOKV  SIMULA1I0N 


FOLLOW-UP : 


EVALUATION: 
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TAXES 


MONDAY 

TUESDAY 

CONTENT 

Unit:  Taxes 

Topic:  Individual 
Income  Taxes 

Unit :  Taxes 

Topic ;  Individual 
Income  Taxes 

SOURCE 

General  Business  For 

General    Business  For 

Economic  Understanding 

Economic  Understandina 

by  Crabbe ,  Debrun ,  & 
Kaines 

Understanding  Taxes 

by  Crabbe r  Debrun /  and 
Haines 

Understanding  Taxes  by 

by  Internal  Revenue 
Service 

Internal  Revenue  Ser^ 
vice 

METHODS 

Lecture ,  discussion , 
and  workshop.  Use 
transparency  of  Form 
1040. 

Lecture ,  discussion ^ 
and  workshop.  Stress 
importance  of  using 
the  correct  table  and 
column.  Stress  that  an 
incomplete  return  will 
hold  up  the  refund. 

PROJECT 

Prepare  a  bulletin 
board  display  illus-- 
trating  the  variety 
of  Federal  taxes. 

Collect  cartoons  to 
use  in  making  trans^ 
parencies  illustrating 
such  points  as  casualty 
loss ,  contributions , 
sick  pay^  etc. 

ACTIVITIES 

Complete  Form  1040 
line  by  line.  Go 
over  the  use  of  the 
tax  tables  using  dif-- 
ferent  incomes  for 
practice. 

Have  students  work 
sample  problems. 

ERIC 
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TAXES 

82 

VffiDNESDAY 

THURSDAY 

FRIDAY 

1 

Unit:  Taxes 

Unit:  Taxes 

Unit:  Taxes 

( 

Topic :  Indi'/idual 
In cone  Taxes 

Topic :  Individual 
I n  c ome  T  a xe  s 

Topic :  Individual 
Income  Taxes 

General  Business  For 
Economic  Understand- 

General  Business  For 
Economic  Understand- 

General Business  For 
Ecoriomic  Understanding 

ing  by  Crabbe^ 
Debrun,  and  Haines 

ing  by  Crabbe ,  Debrun 
and  Haines 

rby  Crabbe,  Debrun,  and 
Haines 

Understanding  Taxes 

Understanding  Taxes 

Understandina  Taxes 

by  Internal  Revenue 
Service 

by  Internal  Revenue 
Service 

by  Internal  Revenue 
Service 

Lecture ,  discussion, 
and  workshop.  Use 
transparency  of  sche- 
dule A. 

Discuss  types  of  in- 
come to  be  reported 
on  Form  1040 

Lecture  and  w^orkshop. 
Stress  the  importance 
of  using  correct 
schedule .  Discuss 
various  items  that 
may  be  deductible • 

Lecture  and  workshop 

I 

Keep  a  notebook  of 
any  newspaper  items 
about  taxes  published 
during  the  filing 
period. 

Select  two  teams  of 
three  "tax  experts'" 
from  the  clas s .  Let 
the  teams  compete  in 
quiz-program  fashion 
using  questions  based 
on  the  Teaching  Taxes 
unit. 

Select  "tax  experts" 
from  the  class  to  set 
UD  a  student  assistance 
center  to  help  students 
prepare  their  returns 
during  the  filing 
period. 

Have  students  work 
sample  problems. 

Quiz  competition 

Have  students  work  sam- 
ple problems. 

ON  THE  JOB  WORifC  EXPERIENCE  : 
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EVALUATION: 


4807 


84 


TRAVEL  SERVICES 
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ITONDAY 

TUTEISDAY 

CONTENT 

Unitr  Travel  Services 

Tooic^     Methods  of 
Travel 

Unit:  Same 

Tonic:     Traveling  by 
Automobile 

SOURCE 

General  Business^  7th 
edition  by  Crabbe, 
Enterline ,  DeBrum , 
Southweste-rn  Pub.  Co. 

Same 

METHOD 

Read  chapter. 
Lecture  on  methods 
of  travel  changing: 
buses,  trains,  air- 
planes ,  private  auto- 
mobile ,  ocaanliners , 
etc. 

Use  slides  to  shov; 
road  sions  and  over^ 
head  projector  to  show 
traffic  laws  of  our 
state  and  others.  Dis-- 
cuss ion  of  budge c 
needed  for  this  type 
of  trip. 

PROJECTS 

Have  students  gather 
information  and  ma- 
terials from  state 
hxghway  departments, 
travel  agencies ,  and 
automob i le  c lub ?; .  At 
the  end  of  the  unit, 
they  will  each  plan 
a  trip. 

ACTIVITIES 

Plan  four  business 
trips  in  one  month's 
time.  Por  each,  use  a 
different  mode  of 
travel,  including  bus 
trai  n ,  automob  i le , 
and  airplane.  Have 
students  suggest  rea- 
sons v;hy  different 
means  of  travel  might 

Word  study: 
road  man 
accommodations 
baggage 

rerction  distance 
tourist  and  motel 
slowing  distance 
destination 
schedule 
expenses 

be  used. 
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TR.aVEL  SERVICES 


T-JEDNESDAY 

■  — ■   ------- — 

THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     Planning  a 
Trip  by  Train,  Air- 
plane, Bus,  or  Ship 

Unit:  Save 

Topic:     Traveling  on 
Trains ,  Airplanes , 
and  Buses 

Unit:  Same 

Tonic:     Services  for 
Travelers 

Same 

Same 

Same 

Panel  discussion  by 
invited  personnel 
of  travel  agencies. 

i 
1 

1 

1 

Plan  a  400-mile  trip 
for  three  days ;  give 
means  of  travel, 
accommodations ,  and 
budget  and  time 
needed. 

1 

Discuss  American  Plan^ 
European  Plan,  crave- 
ler's  checks,  tioninq^ 
redcaps ,  bellhops , 
reservations ,  tynes 
of  accommodations, 
etc. 

Check  students'  pro- 
gress on  gathering 
assigned  materials. 

Let  each  student  pre-- 
sent  the  trip  he  has 
planned  to  the  class 
from  materials  qather-- 
ed. 

Put  up  a  bulletin 
board  showing  the 
time  zones  in  the 
United  States ♦ 

ON  THE  JOB  W(KK  EXPERIENCE 


CLASSROOM  OR  LABORATORY  SIMUIATIW 


FOLLOW-UP  : 


EVALUATION: 
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>:H0  needs  yATURITY? 


nONDAY 

TUESDAY 

CONTENT 

Unit:  XVho  Needs 
Maturity? 

Topic: Knowing  Yourself 
DUTio  are  you? 

2)  Your  personality 
traits 

3)  Building  walls  bet- 
ween oneself  &  others 

Unit:  Same 

Topic:     You     and  Your 

Fami ly 

1)  Rights  of  teenagers 
and  parents 

2)  Solving  your  differ- 
ences 

SOURCE 

Maturity:     Growing  Up 
Strong 

Maturity:     Growing  Up 
Strong 

CoEd  Magazine,  Nov., 
1970 

Parents '  Declaration 
of  Rights 

Teenagers '  Declaration 
of  Rights 

Filmstrip--' "Grov/ing 
Up" 

i 

I>lEThOD 

Have  students  look  at 
a  classmate,  then  shut 
his  eyes  &  describe 
classmate ' s  clothing 
to  illustrate  hov;  much 
we  actually  see.  Dis- 
cuss importance  of  all 
our  senses.  Have  stu- 
dents list  their  per- 
sonality traits (good 
and  bad) . 

Show  filmstrip  "Grow- 
ing Up"  and  discuss 
parent- teenage  prob- 
lems and  how  these  can 
be  resolved .  Discuss 
Parents'   and  Teenagers 
Declarations  of  Rights 

PROJECTS 

Have  students  begin 
preparing  skits  on  ma- 
turity to  present  to 
class  or  perhaps  to 
several  combined  clas- 
ses . 

/iCTIVlTIES 

1 

Have  students  take  a 
survey  of  personality 
traits  people  most 
admire  in  others. 
Have  them  make  notes 
on  behavior^  atti- 
tudes ,  clothes ,  and 
traits  of  those  they 
v;ork  with. 

Have  students  observe 
parents  and  their  chil- 
dren together.  Have 
them  make  notes  to 
bring  to  class  for 
discussion. 

4811 


WHO  NEEDS  MATURITY?  88 


^VEDNESDAY 

THURSDAY 

FRIDAY 

Unit:  Same 

Topic:     Keeping  Your 

Cool 

1)  Facing  adversity 

2)  Consideration  of 
others 

Unit:  Same 

Topic:     Dare  to  be  an 

Individual 

1)  Individuality  and 
ridicule 

2)  Follov;ing  "the 
crowd" 

3)  Pride 

Unit:  Same 
Topic:     Apply  Your 
Knowledge 

1)  Mak ing  your  own 
decisions 

2)  Choosing  a  goal 

3)  Success  is  important 

Maturity:     Growing  Up 

Maturity:     Growing  Up 

Maturity:     Growing  Up 

Strong 

Play — "Fight  In  the 
Gym"- 

Strong 

Play — ''A  Matter  of 
Pride" 

Strong 

Record — "Personal  Dev- 
elopment" (interviews 
with  students  con- 
cerning important 
changes  in  their 
lives) 

Role  play  situation 
in  which  different 
reactions  are  given 
to  "bugging."  Have 
students  select  best 
solution  to  problem 
and  tell  why. 

Use  play.  Discuss: 
Should  you  defend  your 
beliefs  when  everyone 
opposes  you?  &  How  im- 
portant is  the  crowd? 
Have  pupils  answer  let- 
ters from  teenagers  in 
difficult  situations 
involving  individualit; 
Suggest  work  on  own 
undesirablp  trrjits. 

Let  pupils  present  TV 
interview  telling  how 
important  success , 
choosing  a  goal,  &  mak 
ing  ov/n  decisions  is 
-to  them( including  how 
unit  has  helped) .  Dis- 
cuss response  they  got 
^from  employers,  custo- 
mers ^  etc.   as  result  o 
workina  on  bad  traits. 

Check  progress  on  the 
skits . 

Have  students  decide 
who  will  read  skits. 
Continue  work  on  the 
skits. 

Practice  skit  presen- 
tations . 

Review  and  discuss 
the  previous  two  days 
of  notes  which  the 
students  brought. 

Guest  speaker  (counse- 
lor^ personnel  mana- 
ger, etc.)   to  talk 
about  how  maturity  is 
important  to  a  future 
job  and  security. 

Students  plan  and  put 
up  a  bulletin  board 
on  "Maturity — Knowing 
Yourself. " 
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PREFACE 


The  information  in  this  manual  is  the  accumulation  of 
unique  ideas  and  raaterials  used  by  select  C.V.A.E.  Coor- 
dinators during  the  1970-1371  school  year  in  Georgia. 

Approximately  fift-^^  coordinators  were  enrolled  in  an 
internship  fi  .         9  until  May,  1971  with  the  Division 

of  Vocational  Education,  University  of  Georgia.  One 
assignment  during  the  internship  required  each  coordinator 
to  prepare  an  individual  project  centered  around  some 
aspect  of  their  school,  program,  club,  or  personal  develop- 
ment. 

During  the  summer  of  1971  a  screening  committee  met 
at  the  University  of  Georgia  and  selected  various  forms, 
checklists,  guides,  and  other  materials  with  potential 
value  for  coordinators  of  C.V.A.E.  programs  of  the  future. 
Because  of  the  wealth  of  information  available,  it  was 
extremely  difficult  to  select  items  for  this  manual;  there- 
fore, credit  and  sincere  thanks  is  given  to  all  coordina-* 
tors  enrolled  in  the  internship. 

It  is  hoped  that  the  sharing  of  these  materials  and 
ideas  will  be  of  professional  assistance  to  all  C.V.A.E. 
coordinators  in  our  state. 

We  are  indebted  to  the  following  individuals  for  con- 
tributing their  special  efforts: 

Mrs.  Revonda  Williams 
Graduate  Assistant 

Dr.  H.R.  Cheshire 
Mrs.  Virginia  Karnas  Project  Director 

Typist  Division  r  .   Vocational  Ed. 

University  of  Georgia 
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ORAL  PRESENTATION  ON  CVAE 


This  presentation  can  be  adapted  for  use  In  talking 
parents ,  administrators ,  teachers ,  civic  groups ,  etc. 


What  is  CVAE  ? 

A.  Letters  stand  for:     Coordinated    Vocational  Academic 
Education   (will  be  explained  in  more  detail  latex 

in  talk) 

B.  A  ''special"  program  designed  to  meet  the  needs 
of  the  under-achiever  or  displaced  youth 

C.  A  co-op  program  where  students  go  to  school 
approximately  one-half  of  the  school  day  and  work 
either  out  in  the  community  for  pay,  or  receive 
simulated  work  experience  in  a  vocational  laboratory 

D.  A  *' flexible"  program  designed  to  meet  the  needs  of 
a  large  or  a  small  community 

How  does  CVAE  work? 

A.  Explain  "Coordinated. 

1*     The  Coordinator's  job  (briefly) 

2.  The  coiTununity  and  the  school  working  together 

3.  The  CVAE  class 

B.  Explain  "Vocational.'' 

1.  Training  for  a  vocation 

2.  Vocational  class  in  school 

C.  Explain  "Academic." 

1 .  The  " interlocking"  process 

2.  Combining  course  objectives  with  student 
objectives 

D.  Explain  "Education." 

1.  New  approach  -  steer  away  from  the  traditional 

2.  More  relevant  and  meaningful 

3.  Teach  without  students  realizing  they  are 
being  taught 

4*     Make  learning  fun  as  well  as  meaningful 

£•  Club 

1.     First  time  these  students  have  participated 
in  a  club  -  gives  them,  a  sense  of  involvement 
and  belonging 
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2.  Develops  leadership  abilities   (by  serving 
as  officers,  committee  chairmen,  etc.), 

3.  Competition  encourages  them  to  work  together 
toward  goals  and  also  how  to  be  good  losers 
as  well  as  good  winners. 

4.  Through  club  work  they  learn  to  work  together 
for  the  good  of  all, 

5.  Club  activities  give  them  '    ""ha-  lu 
together  for  "fun''  activities  as  well  as  "work" 
activities . 

III.     How  can  ycu  help?   (This  section  will  have  to  be  adapted 
to  the  group  you  are  talking  with:     parents,  administra- 
tors, teachers,  civic  jroupB,  etc.     I  am  writing  this 
one  for  civic  groups.) 

A,  Let  them  know  that  the  community  cares  by  giving 
them  a  job. 

B,  After  you  give  then  a  jab,  be  patient  with  them. 

C.  Have  a  definite  training-  plan  worked  out  by  you 
and  the  coordinator. 

D.  Encourage  the  studient  in  every  way  that  you  can. 
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NINE-IVEEK  SPONSOR  TRAINING  REPORT 
Coordinated  Vocational  Academic  Education 


Studt   fc*s  Name" 


ERIC 


Supervisor's  Name 


Please  enter 
which  you  be 


in  the  appropriate  column  the  numerical  rating 
lieve  the  CVAE  trainee  deserves. 


Numerical  Code: 


1.  Unacceptable  for  job 

2.  Pair  for  job 

3.  Adequate  for  job 

4.  Acceptable  for  competitive  situation 

5.  Excellent  for  competitive  situation 

N/A  -  Not  applicable  for  any  item  not  rating 
at  this  time 


Perrsonal  Skills 
Cleanliness 


Gcapd  Mannerisms  

Misatness  in  Appearance 
Girooming  


Socn^l  Skills 

{Relates  well  to  co-workers 
iRelates  well  to  supervisor" 


:3*oliteness  in  public  contacts 


WcErk  Skills 

^unctuality-initially-from  breaks 
^-t tendance  record 


iidjustment  to  new  assignments 
li^illing  to  accept  responsibility 
"^^rks  steadily 
Effective  use  of  time 


iforks  without  supervision 
I13«epeiidabi  li  ty 


5hows  initiative^  " 

Abildty  to  work  productively 

Care  for  equipment^^^  "_ 

Cij)mpletes  tasks 


Bellows  written  directions 

Follows  oral  directions  

Kill  request  assistance  

Verbal  expression^  

CGsacsentrates  on  job 


DjLs^lays  concern  for  work 


Supervisor's  Signature 
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Conununity  Activity:     Public  Relations 

A  CVAE  v;eek  was  set  up  in  the  month  of  April,  a  procla- 
mation was  signed  by  the  mayor.     All  during  the  week, 
spot  announcements  were  played  on  the  radio  about  CVAE. 
These  had  been  taped  by  the  students  at  school  ahead  of 
time. 


Social  Activity:  Cook-out 

The  students  planned  their  meal  of  hamburgers,  potato 
salad,  pickles ,  cokes ,  and  do-nuts.     The  girls  bought 
the  food,  made  the  patties  and  potato  salad  at  school. 
The  boys  brought  the  cookers,  charcoal,  and  iced  down 
cokes.     This  was  held  at  a  state  park  by  the  river,  just 
outside  of  the  city  limits. 


School  Activity:     Bulletin  Board 

A  bulletin  board  for  the  entire  high  school  was  prepared 
by  the  classes  on  different  occupations.     It  was  placed 
in  the  hall  on  Monday  and  remained  there  for  a  week. 


School  Activity:  Homecoming 

A  float  was  planned  and  built  by  all  of  the  CVAE  stu- 
dents.    They  borro\>7ed  the  trailer  to  be  used  from  one 
of  their  employers,  planned  the  Snoopy  float,  bought 
the  materials,  built  the  float  at  school,  chose  the 
people  to  ride  the  float,  and  took  part  in  all  of  the 
Homecoming  events. 


Community  Activity:     Hospital  Trays 

The  CVAE  studenti>  made  arrangements  with  the  Director 
of  Evans  Memorial  Hospital  to  do  something  for  the 
patients  during  the  Christmas  holidays.     Students  made 
little  place  cards  saying,  "Merry  Christmas."  These 
were  taken  to  the  hospital  and  placed  on  lunch  trays. 
Christmas  Day  they  placed  boxes  of  candy  on  trays.  Small 
folding  boxes  were  ordered  from  Sears.     Fruits  were  placer? 
in  the  boxes  of  patients  that  could  not  have  candy. 
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HANDCRAFT  OR  HOBBY  CONTEST 
PURPOSE 

Th^  purpose  of  this  contest  is  to  give  encourage- 
ment and  recognition  to  CVAE  students.     Many  students 
can  exc^ll  with  thc^ir  hands  and  this  should  be  recog-- 
nized. 

OBSERVER  RULE 
Objects  may  be  displayed  at  state  conventions.  No 
observer  shall  be    present  during  the  judging, 

PROCEDURES 

1,  Clubs  organize  and  cornbine  the  handcrafts  and 
hobbies  activity  at  school  with  their  classes. 

2,  The  local  club  should  have  a  run  off  with  judges. 

3*     The  regions  shall  send  their  entry  by  registered 

mail  to  the  Regional  Chairman  two  weeks  prior  to  the 
regional  meeting. 

RULES 

1*     The  entries  should  be  grouped  according  to  the  type 
of  handcraft. 

2*     A  3*"  X  5''  card  should  accompany  each  object  with  a 
list  of  materials?  used* 

3,  All  entries  must  be  the  work  of  the  student. 

REQUIRED  CONTEST  PERSONNEL 
1*     Three  to  five  judges. 
2.     One  contest  chairman. 
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INSTRUCTIONS  TO  CONTEST  CHAIRMAN 

1»     Arrange  for  all  necessary  materials  in  advance 
of  the  contest. 

2.  Attend  all  meetings  announced  for  chairmen  or  judges. 

3.  Check  room  arrangements  to  be  certain  contest  will 
operate  smoothly. 

4.  Assemble  judges  at  the  contest  site  to  be  certain 
all  questions  are  answered  and  rating  procedures  are 
clear, 

5.  After  judging  is  complete,  judges  will  return  rating 
sheets  to  the  contest  chairman  in  envelope  provided. 


INSTRUCTIONS  TO  JUDGES 

1.  Careful  consideration  should  be  given  to  each  rule 
and  should  be  judged  exactly  in  the  same  manner. 

2.  Judges  will  meet  at  the  contest  site  in  advance  of 
the  contest,  at  an  announced  time,  to  confer  on  rule 
meanings  and  to  select  or  elect  a  chairman  of  the 
judges. 

3.  Judges  will  total  their  own  rating  sheets  and  return 
them  to  contest  chairman  in  envelope  provided  after 
judging  is  complete. 

4.  Judge  will  keep  all  information  confidential  until 
general  announcement. 


EQUIPMENT  AND  MATERIALS  NEEDED 
1.     Rating  sheets. 


ROOM  ARRANGEMENT 
Judging  Room  -  A  room  with  sufficient  tables  to  display 
all  entries  and  chairs  for  the  judges. 


PROCEDURES  FOR  PLANNING 
STUDENT  TRAINING  UTILIZATION 
OF  FIELD  TRIPS 


STEPS  IN  PROCEDURE 

1.  Develop  reason  for  field  trip  and  pick  exact  place. 

2.  Contact  place  for  permission  to  visit,  time  and  day, 
size  of  groups^  name  of  leader r  parking,  etc. 

3.  Hold  class  discussion  on  what  to  look  for,  kinds  of 
information  that  students  will  be  interested  in  and 
that  fulfills  the  purpose  of  the  trip*     Kinds  of 
information  that  students  could  look  for  could  be: 

a.  Location  of  plant 

b.  Products  or  services 

c.  Accessibility 

d.  Parking,  cafeteria  and  washroom  facilities 

e .  Maintenance  level 

f«  Types  and  levels  of  jobs 

g.  Physical  comfort  and  safety  of  job  setting 

h.  Types  of  employees 

i.  Kind  of  cars  driven  by  employees  to  work 
j.  Physical  demands  of  various  jobs 

k.  Mental  demands  of  various  jobs 

1 .  Social  demands  of  various  jobs 

m.  Qualifications  for  employees 

n.  Hours,  pay,  fringe  benefits,  unions 

o .  On-the-job  training 

p.  Entry-level  jobs 

4.  Field  trip  site  personnel  should  be  notified  in 
advance  about  the  information  the  students  are  seeking. 

5.  The  teacher   (if  possible)   should  visit  field  trip 
site  ahead  of  time. 

6.  On  the  day  of  the  field  trip,  students  should  be 
encouraged  to  ask  questions  at  the  end  of  the  tour  to 
clarify  areas  of  information  they  did  not  understand. 
A  basic  list  could  be  prepared  beforehand. 

7.  Next  day  class  discussion  should  elicit  information 
from  students  as  to  what  they  saw,  why  operations  were 
performed  as  they  were,  types  of  jobs  performed,  range 
of  families  represented ,  types  of  skills  needed,  etc . 

8.  Student  committee  should  write  short  letter  of  thanks 
for  permitting  students  to  visit  company. 

9.  A  follov7-up  film  or  film  strips  on  production  in  this 
company  will  now  serve  to  emphasize  various  jobs  and 
work  procedures  that  students  would  otherwise  overlook. 

10.     A  bulletin  board  depicting  the  varied  job  opportunities 
of  this  company,  plus  pictures  reviewing  what  they  sav; 
on  the  field  trip,  would  be  a  pleasant  reminder  of  the 
trip  and  insurance  that  it  would  not  all  be  so  quickly 
forgotten. 


A  PUN  ACTIVITY  ON  FOLLOWING  DIPJICTIONS 

Especially  good  for  a  rainy  day  or  the  day  before  a 
holiday. 

Cut  a  stencil  and  run  off  the  following  for  your  classes: 
Directions ; 

How  well  do  you  follow  directions?  You  should  be  able  to 
finish  all  the  things  required  in  live  minutes  by  follow 
ing  the  directions  below.  Your  teachc^r  may  wish  to  time 
you  to  see  who  can  finish  1st,  2nd,  or  3rd.  Do  not  begin 
until  your  teacher  says  go,  following  directions  as  given 
You  will  need  only  one  sheet  of  paper* 

1.  Read  all  directions  before  doing  anything. 

2.  On  a  sheet  of  notebook  paper  write  your  name  in  the 
upper  right  hand  corner. 

3.  Number  from  1  to  7,  leaving  three  blank  lines  between 
each  number. 

4.  Draw  5  small  squares  beside  the  number  1. 

5.  Put  an  X  in  each  of  the  small  squares  beside  number  1 

6.  Put  a  circle  around  the  number  2  on  your  paper. 

7.  Count  the  number  of  pages  in  chapter  4  of  your  text, 
and  write  the  number  beside  number  3  on  your  paper. 

8.  Multiply  the  answer  above  by  your  age. 

9.  Say  your  name  outloud. 

10.  Beside  nvimber  4  write  today's  date. 

11.  Beside  number  5  write  the  city  and  state  v;here  you 
were  born. 

12.  Count  the  number  of  persons  in  the  room  and  write  it 
beside  number  6. 

13.  Say,   "I  have  reached  number  13  and  I  am  following 
directions  correctly. " 

14.  Now  that  you  have  completed  the  reading,  omit  all 
directions  except  the  first  two. 
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DRUG  ABUSE  RESOURCE  MATERIALS  AND  FILMS 


I 
I 


I.     ORDER  FROM:     Department  of  Mental  Health 

American  xMedical  Association 
535  North  Dearborn  Street 
Chicago,  Illinois  60610 

A.  ''Dependence  on  Cannabis   (marijuana)  "  (Reprint) 

B.  *Tiarijuana  and  Society"  (Reprint) 

C.  "Dependence  on  LSD  and  other  Hallucinogenic  Drugs" 
(Reprint) 

D.  "Dependence  on  Barbiturates  and  other  Sedative  Drugs" 
(Reprint) 

E.  "Dependence  on  Amphetamines  and  other  Stimulant  Drugs" 

II.     ORDER  FROM:     American  Medical  Association 

Department  of  Health  Education 
5  35  North  Dearborn  Street 
Chicago,  Illinois  60610 

A.  "Glue  Sniffing"  (Leaflet) 

B.  "Barbiturates"  (Leaflet) 

C.  "Amphetamines"  (Leaflet) 

D.  "Marijuanc-"  (Leaflet) 

E.  '^LSD"  (Leciflet) 

III.     ORDER  FROM:     Superintendent  of  Documents 

U.S.  Government  Printing  Office 
Washington ,  D.C.     20  402 

A.  "LSD,  The  False  Illusion"- 

B.  "Drug  Abuse,  the  Empty  Life" 

IV.     ORDER  FROM:     National  Institute  of  Mental  Health 

50  7th  Street,  N.E.,  Room  423' 
Atlanta,  Georgia     30  306 

A.  "Narcotics,  Some  Questions  and  Answers" 

B.  "LSD,  Some  Questions  and  Answers" 

C.  "The  Up  and  Down  Drugs,  Amphetamines  and  Barbiturates" 

D.  "Marijuana,  Some  Questions  and  Answers" 

V.     ORDER  FROM:     Bureau  of  Narcotics  and  Dangerous  Drugs 

1405  I  Street 
Washi ngton ,  D.C.  20537 
Attn:     Mrs.  Irene  Dunn 

A.  "Drugs  of  Abuse" 

B.  "Fact  Sheet" 

C.  "LSD  25" 

D.  "Resource  List  of  Literature" 

E.  "Symptom  of  Drug  Abuse  Poster V 
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ORDER  FROM:     Blue  Cross  Association 

840  North  Lake  Shore  Drive 

Chicago,     Illinois  60611 

Attn:     Public  Relations 
A.     "Drug  Abuse,  the  Chemical  Cop-Out" 

ORDER  FROM:     Western  Electric 

Southern  Region  Headquarters 

Atlanta,  Georgia  36328 
A.     "Parents  Guide  to  Marijuana" 

ORDER  FROM:     Smith,  Kline  and  French  Laboratories 
15  00  Spring  Garden  Street 
Philadelphia,  Pennsylvania  19101 

A.     "Articles  on  Drug  Abuse,"  June,  1966  through 

March,  1969  -  Bibliography.     Get  Revised  Edition. 

ORDER  FROM:     The  American  Social  Health  Association,  Inc. 

1740  Broadway 

New  York,  New  York  10019 
A.     "Films  on  Drug  Abuse  Education" 


FILMS  AVAILABLE  IN  GEORGIA 

State  Department  of  Education 

A.  "Loser,  The"  -  31  min.     Order  No.  7029 

B.  "LSD  25"  -  27  min.     Order  No.  7017 

C.  "Marijuana"  -  34  min.     Order  No.  7516 

D.  "Drugs  and  the  Nervous  System"  -  18  min.  Order  No.  5247 

E.  "Seduction  of  the  Innocent"  -  11  min.     Order  No.  741 

Georgia  Department  of  Public  Health,  47  Trinity  Avenue, S.W., 
Atlanta,  Georgia  30334 

A.  "Hide  and  Seek" 

B.  "Drug  Abuse:     The  Chemical  Tomb" 

C.  "LSD:     Insight  or  Insanity" 

D.  "The  Problem  of  Ajnphetamine  Abuse" 

E.  "Marijuana" 

F.  "Narcotics:     Pit  of  Despair" 

Federal  Aviation  Administration,  Librarian  SO-433,  Box 
20636,  Atlanta,  Georgia     30332..  1-404-526-7276 

A.  "LSD:     Insight  or  Insanity"  -  28  min. 

B.  "Drugs  and  the  Nervous  System"  -  18  min. 
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STUDENT'S  PERSONAL  CHECKLIST 


Do  you  have  confidence  in  yourself?    Always  Sometimes 

Never 

Do  you  accept  responsibility?  Always  Sometimes 

Never 

Do  you  work  well  on  your  own?  Always  Sometimes 

Never 

Can  you  work  under  pressure?  Always  Sometimes 

Never 

Are  you  neat?  Always  Sometimes 

Never 

Are  you  on  time  for  classes?  Always  Sometimes 

Never 

Do  you  apply  yourself  to  school  work 

and  other  jobs  you  do?  Always  Sometimes 

Never 

Do  you  adapt  well  to  situations 

at  school  and  home?  Always  Sometimes 

Never 

Do  you  make  friends  with  your  class- 
mates and  treat  them  with  respect?  Always  Sometimes 

Never 

Do  you  let  friends  or  others  show 
you  how  to  do  things  if  you  need 

their  help?  Always  Sometimes 

Never 
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THE  PROBLEH  CHECKLIST 

Directions:     Read  the  list  slowly,  and  as  you  come  to 
a  problem  which  bothers  you,  put  a  circle  around  the 
number  in  front  of  it. 

1.  Being  smaller  than  other  kids. 

2.  Being  bigger  than  other  kids. 

3.  Can't  talk  plainly. 

4.  Hands  hurting  a  lot. 

5.  Having  something  wrong  with  me. 

6.  Don't  like  school. 

7.  Would  like  to  join  a  club. 

8.  Afraid  of  failing  in  school  work. 

9.  Don't  like  art. 

10.  Teachers  always  telling  me  what  to  do. 

11.  Too  much  work  to  do  at  home. 

12.  Nothing  to  do  or  play  with  at  home. 

13.  Afraid  of  brother  and  sister. 

14.  Not  able  to  take  music  lessons. 

15.  Not  having  my  own  room. 

16.  Being  too  bashful. 

17.  Not  knowing  how  to  act  at  parties. 

18.  Kids  not  liking  to  play  with  me. 

19.  Never  chosen  as  the  leader. 

20.  Being  talked  about. 

21.  Afraid  to  try  new  things  myself. 

22.  Can't  forget  mistakes  I've  made. 

23.  Afraid  God  will  punish  me. 
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24.  Not  enough  time  for  fun  and  play. 

?5.  Losing  my  temper. 

26.  Hungzry  most  of  the  tine. 

27.  Not  liking  to  eat. 

28.  Not  being  strong  enough. 

29.  Being  too  fat. 

30.  Being  too  thin. 

31.  Too  hot  in  school. 

32.  Not  smart  enough. 

33.  Don't  like  teachers. 

34.  Not  having  any  fun  in  school. 

35.  Not  interested  in  books. 

36.  Being  afraid  of  Daddy  or  Ilother. 

37.  Having  to  take  music  lessons. 

38.  Wanting  my  mother  home  more. 

39.  Not  liking  babies. 

40.  Daddy  v;on't  help  me. 

41.  Being  made  fun  of. 

42.  Playing  mostly  with  little  kids. 

43.  People  think  I*m  sissy. 

44.  Not  able  to  work  with  others. 

45.  Have  to  worry  too  much  about  money. 

46.  Have  to  worry  too  much  about  clothes. 

47.  Being  watched  all  the  time. 


48.     Not  able  to  sit  still. 


49.  Having  bad  dreams. 

50.  Being  careless. 

51.  Wanting  to  get  a  job. 
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SELF  CONCEPT 


Instructions :     These  statements  are  to  help  you  to 
describe  yourself.     Please  answer  them  as  if  you  were 
describing  yourself  to  yourself.     Do  not  skip  any  itens! 
Rsad  each  statement  carefully;  then  select  one  of  the 
following  answers  and  mark  the  number  in  the  answer 
spot.     THIS  IS  NOT  FOR  A  GRADE  z^ND  HAS  NOTHING  TO  DO 
V7ITH  YOUR  GRADE. 


Answers ;     Completely  true  Mostly  true 

5  4 

Partly  true  Mostly  false 

3  2 

Completely  false 
1 

Remember  that  you  are  not  trying  to  show  yourself  as 
others  see  you,  but  yourself  as  you  see  yourself. 

1.  I  cm  usually  eager  to  go  to  class. 

2.  I  never  ask  teachers  to  explain  something  again.  _ 
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3.  I  try  to  change  when  I  know  I*m  doing  tilings 
wrong . 

4.  I  wish  I  didn*t  give  up  as  easily  as  I  do. 

5.  I  do  the  work  assigned^  but  no  extra. 

6.  I  would  rather  do  well  than  poor  in  school. 

7.  Once  in  a  while  I  put  things  off  till  tomorrow. 

8.  I  become  discouraged  easily  in  school  work. 

9.  I  do  things  without  being  told  several  times. 

10.  I  am  satisfied  to  be  just  what  I  am. 

11.  I  like  school  jobs  which  give  me  responsibility, 

12.  I  like  to  start  work  on  new  things. 

13.  I  cannot  remember  directions  for  doing  things. 
14 •  I  do  well  when  I  work  alone. 

15.  I  give  up  easily  in  school  work. 
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16.     I  am  satisfied  with  my  ability  to  speak 
before  classes. 


17. 

am  able  to  get  ray  work  done  on  time. 

18. 

I 

have  difficulty  in  deciding  what  to  study. 

19, 

I 

do  my  share  of  school  vork. 

20. 

I 

give  up  if  I  don't  understand  something. 

21. 

I 

try  to  be  careful  about  my  work. 

22. 

I 

get  tense  when  I*m  called  upon  in  class. 

23. 

I 

make  mistakes  because  I  don't  listen. 

24. 

I 

do  things  without  thinking. 

25. 

I 

have  trouble  deciding  what  is  right. 

26. 

I 

find  it  hard  to  remember  things. 

27. 

I 

think  clearly  about  school  work. 

28. 

I 

can't  express  myself  in  writing  very  well. 

29 . 

I  can  tell  the  difference  between  important  and 
unimportant  things  in  a  lesson. 

30. 

I 

do  poorly  in  tests  and  homework. 

31. 

I 

change  my  mind  a  lot. 

32. 

I 

feel  good  about  my  school  work. 

33. 

I 

do  not  understand  what  is  going  on  in  class • 

34. 

I 

am  as  smart  as  I  want  to  be. 

35. 

I 

solve  problems  quite  easily. 

36. 

I 

can  figure  things  out  for  myself. 

37. 

Good  grades  come  easily  to  me. 

38. 

I 

know  the  answer  before  the  rest  of  the  class. 
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39  I  can  usually  see  the  sense  in  others" 
suggestions . 

4*},  I  find  it  easy  to  get  along  with  classmates, 

41.  I  enjoy  not  taking  the  lead  in  class, 

42.  I  take  an  active  part  in  group  projects, 

43.  I  try  to  play  fair  with  my  classmates. 

44.  I  try  to  understand  the  other  person's  point 
of  view. 

45.  I  am  an  important  person  to  my  classmates. 

46.  My  classmates  don't  feel  like  I  do  well. 

47.  I  am  not  interested  in  what  my  classmates  do, 

48.  I  find  it  hard  to  talk  with  classmates. 

49.  I  feel  left  out  of  things  in  class. 

50.  I  don't  like  to  read  in  class. 
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MAJOR  INTEREST  PREFERENCE  CHART 


Check  only  those  which  you  ars  interested  in. 


Mechanically  Oriented  Trades ^Etc. 

Persuasive 

(Creatxve) 

Auctioneer 

Airline  pilot 

Information  clerk 

Construction  laborer 

Lawyer 

Contractor 

Public  relations 

Electrician 

Purchasing  agent 

Elevator  repairmcin 

Routeman 

Engineer 

Sales  manager 

Lineman  phone  and  power 

Sales  person 

Me chanic 

Radio  announcer 

Teacher 

Counselor 

Machinist 

Sheet  metal  worker 

Scientific 

Tool  and  die  worker 

Chemist 

Blacksmith 

County  agent 

Detective 

Outdoor 

Dietician 

Farmer 

Forest  supervisor 

Fisherman 

Laboratory  technician 

Forest  ranger 

Lens  grinder 

Game  warden 

Meteorologist 

Gardener 

Traffic  engineer 

Nurseryman 

Rancher 

Artistic 

Sight-seeing  guide 

Architect 

Tree  surgeon 

Artist: 

Zookeeper 

Beautician 

Designer 

Computational 

Draftsman 

Accountant 

Engraver 

Auditor 

Art  teacher 

Bookkeeper 

Painter 

Cashier 

Photographer 

Civil  engineer 

Tailor 

Clerk 

Teacher 

Literary 

Office  machines  operator 

Actor 

Statistician 

Author 

Surveyor 

Editor 

Actuary 

Teacher 

Interpreter 

Librarian 

Reporter 

Social  Service  and  Sports ^  Etc, 

Athlete 

Clergy 

Personnel  worker 
Library  assistant 
Nurse 

Rehabilitation  worker 
Child  care  worker 
Social  worker 
Sports  official 
Teacher 

Musical 
Arranger 
Chorus  girl 
Composer 
Dancer 

Musical  instrument  repairman 
Musician 

Music  store  clerk 
Music  teacher 
Orchestra  conductor 
Singer 

Clerical 

Baggageman 

Bookkeeper 

Checker 

Clerk 

Mail  carrietr 

Paymaster 

Secretary 

Telephone  operator 
Ticket  agent 
Typist 
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INTEREST  INVENTORY 

This  instrument  should  help  the  coordinator  isolate  a  stu- 
dent's vocational  interests  or  career  objectives. 

My  name    Age  ^Date  

My  highest  grades  are  in  

My  lowest  grades  are  in   


My  favorite  subject  is 


My  favorite  sport  is 


My  three  most  interesting  hobbies  are 


Out  of  school  I  would  rather 


VJhat  skills  do  you  have?     (typing,  driving,  etc,) 


What  course  of  study  or  special  training  would  you  like? 
(Business,  Aviation,  Mechanical  drawing.  Automobile  repair, etc) 


Has  anyone  ever  said  you  were  particularly  good  at  one  thing? 
 ^If  so,  what  was  it?   

Have  members  of  your  family  or  friends  suggested  a  particular 
career  to  you?_  What  is  it? 


What  have  you  often  thought  that  you  would  like  to  do  for  a 
living?   


KTiat  occupations  or  fields  of  work  would  you  like  more  informa-- 
tion  on?  

Consider  your  part-time  jobs.     Name  two  part-time  jobs  and 
answer  these  questions  about  them. 

Job  1,  was   Why  did  you  like  or  not  like  this 

j  Ob  ?__  

Name  any  job  in  this  career  that  you  would  like. 


Job  2.  was 
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Tvhy  did  you  i.lke  or  not  like 


this  job? 


Name  any  job  in  this  career  that  you  would  like. 


Different  jobs  require  different  types  of  reading. 


Do  you  read  newspapers? 


Miat  newspaper? 


TVhich  section  (s)? 


Do  you  read  magazines? 


t'rtiich  ones? 


What  T.V.  program  do  you  like  best? 


Check  the  activities  in  the  list  below  which  interest  you,  and 
tell  why  you  like  them. 

Working  outdoors^^  

Writing  

Solving  puzzles^  

Being  always  on  the  go  

Using  tools  

Meeting  people  

Repairing  things  

Making  speeches^  

Facing  danger^  

Doing  new  things^^  

Check  two  of  the  following  things  which  you  would  like  to  do 
best  about  either  a  radio  or  a  piece  of  clothing. 

Make  it   Draw  it   Design  it   Repair  it  

Sell  it   Write  about  it   Use  it  Teach  others 


about  it 


Improve  it 


Buy  it 


Improve  its  appearance 


STUDENT  VOCATIONAL  INTEREST  QUESTIONNAIRE 

Your  school  and  community  are  interested  in  helping 
students  do  the  best  possible  job  of  choosing  and  prepar- 
ing for  a  field  of  work  in  line  with  their  abilities  and 
interests  and  in  which  they  will  have  a  reasonable  oppor- 
tunity for  employment.     With  information  you  furnish  and 
information  about  job  opportunities,  your  school  should  be 
able  to  do  more  to  help  students  make  wise  vocational  choices 
and  plans - 

This  questionnaire  is  divided  into  two  parts,  one  which 
determines  what  activities  you  like  to  take  part  in,  and 
one  that  will  tell  us  about  your  educational  and  vocational 
plans. 

Instructions 

1.  A  separate  answer  sheet  will  be  used  to  mark 
responses  to  questions  in  this  questionnaire. 

2.  Read  carefully  each  interest  item  listed  and  answer 
them  on  your  answer  sheet. 

3.  You  should  mark  L  if  you  like  the  activity, 

4.  You  should  mark  ?  if  you  don't  know. 

5.  X  You  should  mark  D  if  you  don't  like  it. 

6.  The  last  part  is  question  items  which  will  let 
us  know  your  future  plans. 
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1.  Working  with  business  records,  such  as  sales  slips, 
receipts,  bills,  records  and  amount  of  goods  purchased 
or  work  done. 

L  ?  •  D 

2.  Helping  in  the  supervision  of  children's  activities. 
L  ?  D 

3.  Buying  merchandise  to  be  resold  in  a  retail  or  wholesale 
business . 

L  ?  D 

4.  Operating  adding  machines  and  calculators. 

L  ?  D 


L  ? 
6.     Acting  as  a  receptionist, 
L  ? 


i  5.     Helping  to  care  for  an  elderly  person  in  perfoanning 

personal  services. 

r 

J 

-J.  7.     Displaying  plants  including  ornamental  and  vegetable 

;  plants. 

L  ?  D 

T 

i  8.     Planning  and  organizing  household  activities  and  managing 

a  home. 


9.     Taking  the  responsibility  of  caring  for  children  while 
parents  are  at  work. 

L  ?  D 

10.  Working  in  a  print  shop  or  publishing  company. 

L  ?  D 

11.  Sorting, indexing,  and  assembling  papers  and  written 
records • 


^  :  L  ? 

12.  Operating  a  sewing  machine. 

O  L  ? 
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13.  Collecting  information  to  compile  records. 

L  ?  D 

14.  Selecting,  storing,  and  displaying  of  fresh  fruits  and 
vegetables. 

L  ?  D 

15.  Arranging  food  so  that  it  is  atrractive  and  appetizing. 
L  ^       ?  D 

16.  Accepting  deposits  or  loan  payments  as  a  teller  in  a  bank, 
L  ?  D 

17.  Taking  apart  mechanical  things  and  putting  them  back 
together  again. 

L  ?  D 

18.  Reading  instructions  or  interpreting  rough  sketches  to 
help  plan  sheet  metal  projects • 

L  •         ?  D 

19.  Treating  animals  for  diseases  and  parasites. 

L  ?  D 

20.  Cleaning  a  house. 

L  ?  D 

21.  Contracting  many  retail  and  wholesale  businesses  to 
show  merchandise. 

L  ?  D 

22.  Working  on  engine  ignition  and  carburation  systems. 
L  ?  D 

23.  Laying  out  designs  on  sheet  metal. 
L  ?  D 


24.     Carrying  trays,  cleaning  utensils,  and  assisting  nurses 
in  caring  for  patients. 


I 
I 

125.     VJorking  with  ideas  such  as  planning,  designing,  drawing, 
or  writing. 
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26.  Studying  ways  of  increasing  the  profits  frorc  farm  crops. 
L  ?  D 

27.  Finding  out  what  profit  or  losses  a  business  makes. 
L  ?  D 

28.  Setting  a  table  and  serving  food  correctly. 

L  ?  D 

29.  Managing  a  retail,  wholesale,  or  service  establishment. 
L  ?  D 

30.  Serving  meals  to  persons  who  are  ill. 

L  7  D 

31.  Cleaning,  pressing,  and  mending  clothing. 

L  ?  D 

32.  Figuring  out  arithmetic  problems  using  multiplication, 
division,  squares,  and  square  roots. 

L  ?  D 

\  33.     Advising  customers  on  the  use  of  chemicals  for  weed  and 

insect  control. 

.  L  ?  D 

34.  Leading  groups  of  children  in  their  activities  such  as 
games,  crafts,  and  sports. 

j  L  ?  D 

35.  Operating  a  printing  press. 

L  ?  D 

I 

"  36.     Teaching  simple  games  and  songs  to  young  children. 

■■'^  L  ?  D  ! 

-? 

\  37.     Working  on  furnaces  and  air  conditioners. 

L  ?  D 

I  . 

]  38.     Writing  letters  for  and  reading  to  an  elderly  or  ill  person, 

L  ?  D 

I  39.     Grading  fresh  fruits  and  vegetables. 

^  L  ?  V  D 

I'  40.     Taking  dictation  in  shorthand  or  on  a  shorthand  machine, 

i  L  ?  D 

|-  41.     Helping  children  to  get  along  with  other  children. 

1;  L  ?  D 

42.     Examining  mechanical  equipment  for  worn  or  damaged  parts 
\  to  determine  repair  needs. 

•     L  ?  D 
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Helping  to  prepare  and  serve  foods. 

L  ?  D 

Cutting  and  shaping  metal  objects  or  parts  using  hand- 
tools  and  machines. 

L  ?  '  D 

Helping  people  to  choose  new  merchandise  wisely. 

L     .  ?  D 

Greasing  and  oiling  machines. 

L  ?  D 

Selling  various  items  of  merchandise  or  service  such  as 
automobiles^  clothing^  electrical  appliances^  insurance ,et( 
L  ?  D 

Planning  an  electrical  system  for  buildings. 

L  ?  D 

Working  on  a  job  that  requires  strength  and  active 
movements . 

L  ?  D 

Taking  orders  and  serving  food  in  a  restaurant. 

L  ?  D 

Planning  menus  and  preparing  meals. 

L  ?  D 

Helping  prepare  special  diets  for  a  patient. 

L  ?  D 

Copying  long  lists  of  numbers  and  checking  to  be  sure 
they  are  copied  right. 

L  ?  D 

Helping  in  the  care  of  young  children  in  a  nursery  school. 
L  ?  D 

Supervising  other  employees  in  a  retail ^  wholesale,  or 
service  establishment. 

L  ?  D 

Copying  figures  or  words  neatly  and  orderly. 

L  ?  D 

Setting  type  by  hand  or  machine  for  printing  or  working 

with  sizes y  styles ^  and  spacing  type. 

L  ?  D 

Visiting  persons  who  are  ill. 

L  ?  '  D 

Advising  concerning  identification  of  plants^  insects, 
and  diseases. 

L  ?  D 

4844 
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60.     Working  with  people* 

L  ?  D 

61»     Working  in  an  office. 

LL  ?  D 

62.  Planning  the  arrangement  of  pictures  or  printing  articles 
on  a  page  to  make  it  look  attractive. 

L  ?  D 

63.  Reading  stories  to  children. 

L  ?  D 

64.  Preparing  fruit  and  vegetables  for  marketing,  including 
trimming,  washing,  and  packaging • 

L  ?  D 

65.  .Making  calculations  to  determine  angles,  curves,  or  shapes 

of  masonry  structures. 

L  ,  1  D 

66.  Baking  pies,  cakes,  and  pastries. 

L  ?  *  D 

67.  Interviewing  people  applying  for  a  charge  account  in 
retail  or  wholesale  business. 

L  ?  D 

6  8.     Repairing  or  replacing  worn  or  damaged  motor  or  other 
mechanical  parts  of  an  automobile  or  truck, 
f  L  ?  D 

i 

69.     Operating  welding  equipment. 

L  ?  D 

•  70.     Sewing  by  hand. 

L  ?  D 

[  71.     Reading  about  new  developments  in  textiles  and  nev; 

fashions. 

I  L  ?  D 

~  72.     Giving  permanents  and  other  treatment  for  woman's  hair. 

,  .  L  ?  D 

i 

73.  Informing  customers  what  an  article  of  merchandise  or 
service  will  do  for  them. 

r  L  ?  D 

I  ■ 

74.  Caring  for  children  in  a  private  home. 

L  ?  D 

^  ■ 

75.  Making  clothes  for  others. 

L  ?  ■  D 
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76.  Working  with  doctors  and  nurses  to  help  sick  people « 
L  ?  D 

77.  Typing  letters  and  reports. 
L  ?  D 

78.  Arranging  attractive  displays  of  merchandise. 
L  ?  D 

79.  Helping  farmers  in  preparing  an  economical  feeding  program 
for  their  livestock. 

L  ?  D 

80.  Filing  written  reports  alphabetically  or  according  to 
subject  matter. 

L  ?  D 

81.  Using  electric  household  appliances. 
L  ?  D 

82.  Proofreading  printed  copy. 
L  ?  D 

83.  Explaining  uses  of  new  products  or  services  to  people ^ 
L  ?  D 

84.  Displaying  and  selling  home  and  garden  plants,  shrubs, 
and  equipment. 

L  ?  D 

85.  Operating  office  machines. 
L  ?  ■  D 

86.  Typing  from  a  dictation  machine. 
L  ?  D 

87.  Selecting  seed  and  maintaining  turf  grasses. 
L  ?  D 

88.  Fitting  and  altering  garments. 
L  ?  D 

89.  Receiving, inspecting,  weighing,  and  handling  fruit  or 
vegetable  products. 

\  L  ?  D 


90.  Figuring  out  logical  and  orderly  steps  to  work  problems. 
L  ?  D 

91.  Shopping  for  food. 

L  ?  D 

92.  Tuning  up  motors  to  see  that  they  are  running  right. 
L  ?  D 
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93.  Helping  people  to  select  goods  and  services, 

L  ?  D 

94,  Working  with  decorators • 

L  ?  D 

95,  Reading  and  trying  out  new  recipes* 

L  ?  D 

96.  Giving  manicure  and  hand  care  treatments. 

L  ?  D 

"*        97.     Developing  advertisements  to  sell  merchandise  or  service.*?. 
L  ?  D 

98.  Doing  laundry  and  ironing, 

L  ?  D 

99,  Working  with  my  hands, 

L  ?  D 

100,     Shopping  for  patterns  and  fabrics, 

L  ?  D 

I  101,     Receiving,  checking  purchase  orders  against  invoices  and 

storing  supplies  for  resale, 

L  ?  D 

1 

102.     Testing  radio  and  television  sets. 

L  ?  D 

!  ■ 

I  103,     Working  outdoors. 

L  ?  D 


ERIC 


104,  Constructing  and  using  plant  growing  structures  such  as 
greenhouses. 

L  ?  D 

105,  Making  chemical  lc±>oratory  experinients , 

L  ?  D 

106,  Working  in  a  scientific  laboratory. 

L  ?  D 

107,  Using  hand  and  power  tools. 

L  ?  D 

108,  Making  calculations  to  determine  angles,  curves,  or 
shapes  of  small  wooden  parts, 

L  ?  D 

109,  Repairing  and  maintaining  garden  tractors  and  lawn 
equipment, 

L  ?  D 

110,  Changing  fuses  and  fixing  short  circuits. 

L  ?  D 


i 
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1111.     Keeping  machinery  in  a  factory  in  operation. 
L  ■  ?  D 

1112.     Studying  the  theory  of  electricity,  including  direct  and 
alternating  current,  volts,  amperes,  etc. 
L  7  '  D 

I  113.     Supervising  crews  in  the  sodding  and  seeding  of  lawn  areas 

■  L  ?  n 


f 

I 

I 
I 

I 


? 


I 
I 
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L  ?  D 

114.  Studying  consumer  preferences. 

L  ?  D 

115.  Working  in  a  dentist's  laboratory. 

L  ?  D 

116.  Working  factory,  garage,  or  workshop. 

L  ?  D 

117.  Running  machines  that  cut  or  grind  small  shavings  from 
metal  parts* 

L  ?  D 

118.  Keeping  experiment  records , charts , and  graphs. 

L  ?  D 

119.  Supervising  the  preparation  and  sale  of  floral  products 
L  ?  D 

120.  Working  with  a  microscope  to  study  smal]  objects. 

L  ?  D 

121.  Operating  metal  working  machines  such  as  engine  lathes, 
milling  machines,  power  hacksaws,  grinders  and  shapers. 
L  ?  D 

122.  Feeding  and  caring  for  livestock. 

L  ?  D 

123 .  Repai ring  furniture . 

L  ?  D 

124.  Studying  ways  of  increasing  the  profits  from  livestock. 
L  ?  D 

125.  Shaping  metal  parts  from  blueprints  and  specifications. 
L  ?  D 


J  126.     Finishing  or  refinishing  fine  wood  surfaces  using  shellac, 

stains,  varnishes,  and  other  materials. 
L  ?  D 


127.     working  in  a  bakery. 

L  ? 
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128.  Helping  fanners  to  determine  the  machinery  needs  for 
their  farm  business, 

L  ?  D 

129.  Selecting  or  designing  hair  styles. 

L  ?  .  D 

130 .  Maintaining  and  .repairing  gasoline  engines . 

L  ?  D 

131.  Creating  posters  and  show  cards  to  advertise  products. 
L  ?  D 

132.  Cutting,  tinting,   and  dyeing  hair. 

L  ?  D 

133.  Studying  soil  characteristics. 

L  ?  D 

134.  Displaying  garden  store  products. 

L  ?  D 

135.  Repairing  bus,  truck/  tractor  and  heavy  diesel  engines. 
L  ?  D 

136.  Operating  and  maintaining  special  turf  equipment  such  as 
mowers . 

L  ?  D 

137.  Growing  and  marketing  flowers. 

L  ?  D 

138.  Assisting  a  dentist  during  treatment  of  patients. 

L  ?  D 

139.  Preparing  and  packaging  flowers  for  sale. 

L  *         ?  D 

140.  Working  in  a  service  station  cr  garage • 


141.  Developing  and  drawing  up  plans  for  the  construction  of 
a  bridge  or  building. 

L  ?  '  D 

142.  Studying  how  plants  grow. 

L  ?  D 

143.  Working  with  lumber,  paints,  masonry,  building  materials. 
L  ?  D 

144.  Preparing  landscape  plans  for  home  or  public  grounds. 
L                                          ?  D 


I 

f 
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145,     Working  in  a  cleaning  and  pressing  establishment, 

L  ?  D 


fl46.     Working  the  mathematical  problems  necessary  to  draw 
things,  to  scale. 
L  ?  D 

}  147.     V^orking  with  vjood,  fabrics,  and  leather. 

*  L  ?  D 

14  8.     Operating  machinery  or  equipment. 

L  ?  D 

149.  Giving  first  aid  treatment. 

L  ?  D 

150.  Pruning,  fertilizing  and  caring  for  orrjamental  shrubs 
and  shrub  trees. 

L  ?  D 

151.  Using  carpenter's  tools  to  help  in  the  construction  of 
a  home . 

L  ?  D 

152.  Working  from  exact  tracings  or  copies  of  plans  or  designs 
made  by  someone  else. 

L      '  ?  D 

I  153.     Assembling  or  adjusting  machinery  and  explaining  to 

customers  how  a  machine  works, 
f-  L  ?  D 

154.     Repairing  or  replacing  defective  parts  in  T.V. 's. 
_  L  ?  D 

^  155.     Giving  skin  beauty  treatments. 

L  ?  D 

I 

}  156.     Recognizing  and  controlling  plant  insects  and  diseases. 

L  ?  D 

■\  157.     Designing  and  preparing  diagrams  and  sketches  for  publi- 

'  cations  and  exhibitions. 

L  ?  D 

;  15  8.     Designing  lawn  areas  for  commercial  concerns  such  as 

golf  courses ,  parks ,  etc. 
r-  L  ?  D 

159.  Identifying  shrubs  and  trees. 

L  ?  ,  D 

I 

160.  Working  on  a  job  that  is  active  and  requires  the  use 
of  math  problems. 

!^  L  ?  D 
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161.  Repairing  damaged  automobiles  by  replacing  broken  body 
parts  and  pounding  out  dents . 

L  ?  D 

162.  Working  with  projects  that  control  soil  erosion • 

L  ?  D 

163.  Assisting  in  the  preparation  of  foods  in  quantity. 
L  ?  D 

164.  Designing  and  making  floral  displays. 

L  ?  D 

165.  Working  with  gauges  and  tools  that  mcike  fine  measurements. 
L  ?  D 

166.  Running  lathes,  and  drill  presses ^  etc. 

L  ?  D 

167.  Working  with  laundry  and  dry  cleaning  equipment. 

L  ?  D 

168.  Studying  the  effect  of  different  fertilizers. 
L  ? 

169.  Supervising  the  selection  and  planting  of  ornamental 
shrubs  and  shade  trees. 

L  ?  D 

170.  Working  on  a  job  that  reqviires  very  delicate  hand  movements 
and  very  close  inspection  and  precision. 

L  ?  D 

171.  Assembling  electrical  equipment  or  motors. 

L  ?  D 

172.  Growing  and  marketing  of  nursery  and  greenhouse  products. 
L  ?  D 

173.  Drawing  things  to  exact  scale. 

L  ?  D 

174.  Working  as  a  nurse's  aid  in  a  hospital  or  as  a  practical 
nurse  at  home, 

L  ?  D 

175.  Advising  customers  concerning  fertilizing  and  control  of 
diseases  in  plants. 

L  ?  D 

176 .  Giving  shampoo  and  scalp  treatments . 

L  ?  D 

177.  Replacing  or  repairing  worn  or  damaged  parts  of  wooden 
structures  such  as  bt^ns,  stairs r  etc. 

L  ?  D 
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178.  Working  from  blueprints. 

L  ?  D 

179.  Wiring,  splicing,  soldering,  and  installing  electricol 
equipment . 

L  ?  D 

180.  Supervising  the  transplanting  of  nursery  crops. 

L  ?  D 

181.  Installing  and  adjusting  automatic  equipment. 

L  ?  D 

182.  Illustrating  stories,  advertisements,  or  articles  in  books. 
L  ?  D 

183.  Designing  and  installing  drainage  syste'^is  for  lawn  areas 
or  golf  courses. 

L  ?  D 

184 •     Developing  new  kinds  of  flowering  plants  through  controlled 
breeding  techniques. 

L  ?  D 

185.  Lettering  signs  or  posters  and  advertising  copy  for 
magazines  and  newspapers. 

L  ?  D 

186.  Taking  and  developing  dental  X-rays. 

L  ?  D 

i  187.     Designing  machinery  and  mechanical  or  electrical  equipment. 

L  ?  D 

188.     Improving  livestock  production  through  animal  selection 
and  breeding  programs. 

L  ?  D 

■  189.     Mailing  corsages. 

L  ?  D 

I  190.     Painting  and  refinishing  automobiles  or  repaired  body 

sections . 

.  L  ?  D 

■  191.     Laying  out  and  caring  for  flowers  and  shrub  gardens. 

L  ?  D 

i 

^  192.     Repairing  electrical  stoves,  vacuum  cleaners,  fans,  etc. 

L  ?  D 

!  193.     Working  with  cooking  ingredients. 

L  ?  D 
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194.  Making  an     analysis  of  soil  to  determine  specific  needs 
of  soil  to  fertilizers. 

L  ?  D 

195.  Planning  wiring  diagrams  and  installing  electrical  wiring 
circuits,  outlets,  and  fixtures. 

L  ?  D 

196.  Making  experinients  using  the  principles  of  chemistry. 
L  ?  D 

19  7.     Working  with  cloth  and  fabrics. 

L  ?  D 

19  8.     Identifying  and  using  plants  for  the  landscaping  of  homes 
and  public  buildings  and  grounds. 

L  ?  D 

199.  Repairing  buildings. 

L  ?  D 

200.  Using  drafting  tools  to  repair  detailed  plans  and  drawings 
of  things  to  be  built. 

L  ?  D 


The  following  is  a  list  showing  the  questions  broken 
down  into  interest  or  career  groups.     It  must  be  remembered 
that  many  will  overlap.     After  deciding  what  a  student's 
preference  is,  it  would  be  best  to  go  over  his/or  her  choices 
in  detail.     It  would  also  be  advisable  to  ask  the  student  why 
he  likes  this  particular  career  field.     Have  him  investigate 
it  through  research  and  a  career  manual.     It  must  be  remembered 
that  this  is  merely  an  aid.     It  is  not  designed  to  replace 
professional  tests  such  as  the"Kuder  Preference  Test." 

Business  records,  shipping  clerks,  etc. 

101-,  1,  2,  11,  13,  27,  32,  53,  61,  85,  and  160  question  nos. 

Child  care 

2,  9,  34,   36,  41,  54,  and  63. 

Wholesale 
3 

Medical  occupations 

174.  138,  115,  120,  93,  5,  24,  30,   38,  42,  52,  58,  76,  149. 


Secretarial 

6,  56,   61,   77,   80,  86. 


Florist t  nurseryman,  gardener,  etc. 

186,  144,   136,  118,   164,   7,   84,  189,  103,  169,  183,  104, 
172,  109,  180,  113,   184,   134,  198,  150,   158,  159,  191. 

Domestic 

8,   20,   74,  98. 

Printing  industry 
10,   35,  57,  62,  82. 

Fabric  and  clothing  manufacturing,  etc. 
145,  12,   31,  70,  71,   75,   88,   100,  197. 

Grocery 
14,  15. 

Banking 
16. 

Mechanical 

17,  99,  109,  116,  148. 
Sheetmetal 

165,  166,  18,   23,  99,  117,   125,  152. 
Agriculture 

162,  142,  19,  26,  33,  156,  39,  168,  175,  59,  188,  64,  79, 
89,  103,   122,  124,  128,   133,  194. 

Sales 

21,  29,   47,  55,  60,   67,   73,   83,  153. 

Automotive 

22,  68,  92,  99,  109,  130,  135,  140,  153,  161,  190. 
Drafting,  etc. 

25,   187,   141,   195,  146,  152,  173,  200. 
Food  service 

163,  193,  28,   43,  51,  50,  66,   81,  91,  95. 

Machinist 

44,  99,  108,  148,  116,  125,   170,  152,  117,  165,  121,  166. 

Purchasing 
45. 

Maintenance 

37,  46,   111,  166,  177,  199. 


Electrician 

181,  48,  99,  110,  112,  152,  179,  195,  178. 


Warehouseman,  etc. 
49. 

Building  trades 

37,  65,  103,   107,  143,  199,  151,  178 

Welding 
69,  99. 

Beautician 

72,  96,  129,  132,  155,  176. 

Art  advertisement,  and  decoration 
185,   78,  94,  97,  131,  157,  182. 

Appliance  repair 
1  2,  154,  171,  192. 

Lab  work 

105,  106,   118,   120,  196,  168,  194. 

Working  with  consumers 
114. 

Furniture  and  upholstery 
123,  126,  147,  197. 

Laundry  and  dry  cleaning 
167. 


STUDENT  QUESTIONNAIRE 


Please  answer  this  questionnaire  truthfully  as  it  will 
help  your  coordinator  to  understand  your  feelings  and  view- 
points.    It  will  help  him  to  plan  his  lessons  in  a  more 
interesting  manner  and  also  allow  him  to  know  more  about  you. 
The  answers  should  be  written  as  short  as  possible;  just 
be  sure  that  you  get  the  idea  across. 

SCHOOL  EXPERIENCES 


!•     What  do  you  like  in  particular  about  going  to  school? 

2.  V"Jhat  is  there  that  you  dislike  about  school? 

3.  Have  you  ever  thought  about  quitting  school? 

4.  If  your  best  friend  came  to  you  and  told  you  that  he 

was  going  to  drop  out  of  school,  what  would  you  tell  him? 

5.  VThat  type  of  work  are  you  planning  to  do  when  you  finish 
school? 

6.  Do  you  feel  like  what  you  are  studying  in  school  will 
help  you  with  your  life's  work? 

FAMILY 


1.  Would  you  say  that  it  is  your  father  or  your  mother  that 
makes  most  of  the  decisions? 

2.  What  type  of  decisions    would  your  father  make? 

3.  What  type  of  decisions  would  your  mother  make? 

4.  If  your  whole  family  had  a  vacation  at  the  same  time, 
how  would  they  spend  it? 

5«     Does  your  family  talk  things  over  with  each  other  very 
often? 

6.  Would  you  say  that  your  family  understands  and  likes  each 
other? 

7.  Do  you  think  that  your  family  both  understands  and  accepts 
you? 

8.  Does  your  family  encourage  you  to  do  well  in  school? 

9.  Have  you  ever  planned  on  running  away  from  home  for  good? 

FAMILY  FRIENDS 


1.  How  many  really  close  friends  does  your  family  have? 

2.  Does  your  family  get  together  with  relatives  on  big 
holidays? 

3.  Does  your  family  get  along  with  the  neighbors? 
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YOUR  FRIENDS 


1.  Does  your  family  care  who  your  friends  are? 

2.  Does  your  family  not  like  your  friends? 

3.  If  your  family  doesn't  like  one  of  your  friends,  what 
usually  happens? 

4.  Have  any  of  your  friends  dropped  out  of  school? 

5.  Have  you  ever  been  friends  with  any  of  your  teachers? 

6.  How  many  of  your  parents'  friends  are  you  friendly  with? 

7.  If  you  needev'3  help  with  a  big  decision,  who  would  you 
get  to  help  you? 


ERIC 
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STUDENT  RECORD  FORM 

Name  ^Date  ^Sex  

Present  Address^  ^Homeroom  

Phone  Age^   Date  of  Birth  

Racif^  ^Nationality  ^Religious  Preference 

Check  any  of  the  following  where  applicable: 

Father  living    Yes  No  

Mother  living    Yes  ^No  

Parents  living  together  ^Parents  divorced  

Parents  separated  ^Father  re--married  

Mother  re-*married  

Father's  name  and  initial  ^Father's  age 

 ^Father' s  address  

Address  of  firm  or  employe r^  

Name  of  firm  or  employer  

Father's  title,  position,  or  work_  

If  father  iine:nployed,  give  usual  occupation  

Mother's  present  occupation  

Mother's  occupation  before  marriage  ^  

Father's  birthplace   Mother's  birthplace^  


Father's  and  mother's  education:  Mark  below  the  highest  grade 
finished  in  school.  Use  an  x  for  your  father  and  a  circle  for 
your  mother. 

Grade  School      12    3    4    5  6 


^  Junior  High  School      7    8  9 
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High  School       10     11  12 
Business  College      1  2 
Nursing  School      1  2 
College      12     3  4 


Are  you  like  your  father? 
Are  you  like  your  mother? 


Does  your  father  understand  your  problems? 
Does  your  mother  understand  your  problems? 


How  do  your  parents  feel  about  your  future  education  after 
high  school?    Check  any  of  the  following  where  applicable. 

Trade  School   (Business  college,  Vo-Tech  School,  Nursing,  etc.) 

 Very  anxious  for  me  to  go. 

 Interested  in  my  success  in  a  particular  career. 

 Opposed  to  trade  school. 

College 

 Very  anxious  for  me  to  go  to  college. 

 ^Interested  in  my  studying  a  particular  thing. 

 jOpposed  to  my  going  to  college. 


If  you  have  had  any  of  the  following  illnesses,  UtJDERLINE  t^e 
illness  and  put  at  what  age  you  were  when  you  were  ill. 

Whooping  Cough  Mumps  Measles  ^German  Measles  

Chicken  Pox  ^Encephalitis  Epilepsy  

Polio  Pneumonia          Tuberculosis  Influenza 


PJteumatic  pever  ^Smallpox  ^Diabetes 


Stuttering  ^Stammering  Eye  Problems 
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Hearing  problems  Hernia  ^Headaches  (persistent)  

Height  V7eight  ' 

Do  you  wear  glasses?  

How  often  are  you  absent  from  school  because  of  illness? 


Brothers 'and  sisters'  Names  Age      Highest  Education  Job 

1.    

2.    

3.     

4.    

5.    

6.    

7. 


What  is  your  present  vocational  choice?_ 
Iflhen  did  you  make  this  choice? 


How  much  information  do  you  have  about  the  requirements  for 
this  job? 


Where  did  you  get  this  information? 


List  below  your  actual  job  experiences. 
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PERSONAL  DATA  SHEET  FOR  CVAE 


INSTRUCTIONS:     Read  each  statement  carefully  and  respond  by 
underlining  or  circling  the  appropriate  answer^  or  fill  in 
the  blank. 


I  live  with  my:     (a) mother  and  father  (b) mother 

(c)  father  (d)a  relative^^  

(e )  other  .  (relationship) 

(specify) 


2.  I  have    sisters  and   brothers  who  live  at  home. 

3.  My  mother  finished  the  ^grade  in  school, 

4.  My  father  finished  the^^  grade  in  school, 

5.  My  mother  is  employed  by 

6.  My  father  is  Employed  by 


(Name  of  th^  company) 


(Name  of  the  company) 

?•     My  parents  or  guardian  have  told  me  how  important  it  is 
for  me  to  finish  school.     Yes  No  

8.     Last  summer  during  my  vacation  from  school  I  took  a 
trip  to     


9.     I  come  to  school  because  I  vjant  to  come. Yes  No 


10,  I  ha\'e  a  sister  or  a  brother  who  has  graduated  from  or  is 
now  attending  a  college.     Yes  No  

11,  Many  mornings  I  wake  up  and  do  not  feel  like  coming  to 
school,  but  I  come  anyway.    Yes_  No  

12,  I  plan  to  attend  a  college  and  become  


13.     I  think  that  12  years  of  school  is  too  much,     I  learned 

all  that  I  need  to  know  by  the  time  I  finished  the  

grade «     I  wish  I  could  have  graduated  then. 

14 •     My  family  live  on  ^Street  or  Avenue  in  Macon, 

15.  We  have  lived  there  for  years. 

16.  I  have  always  lived  in  Macon.     Yes   No  

17.  I  could  quit  school  and  find  a  job  if  I  really  wanted  to. 
Yes  No 
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If  I  co-uld,  I  would  move  away  from  home  and  live  alone. 
Yes  No 


My  mother  makes  approximately  ^dollars  per  week,  monta 

My  father  makes  approximately  dollars  per  week,  monL^. 

Some  members  of  my  family  receive  some  assistance  from 
social  security,  welfare  or  some  other  agency-Yes  ^No  

My  younger  sisters  and  brothers  pattern  their  lives  after 
mine,  and  I  must  f-^nish  school  to  set  a  good  example  for 
them.     Yes  No 


If  I  could,  I  would  be  like  

(pur son's  namel 

When  I  finish  school  I  will  take  great  pride  in  having  a 
high  school  diploma,  for  it  will  be  the  first  one  in  my 
family.     Yes  No 


I  get  no  pressure  from  anyone;!  come  to  school  because 
I  like  to  come.     Yes  No 


I  would  like  to  transfer  to  Dudley  Hughes  because  I  hear 
the  teachers  are  more  understanding.     Yes  No_ 


If  I  could,  I  would  quit  day  school  and  finish  the  neces- 
sary courses  in  night  school.     Yes  No^ 


I  would  like  to  take  the  GED  Test  and  if  I  pass,  be  through 
with  school.     Yes  No 


If  one  of  my  brothers  or  sisters  wanted  to  quit  school, 
I  would  encourage  it^  discourage  it  . 


I  am  glad  that  we  have  public  schools  and  a  compulsory 
attendance  law.     Yes  No 
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PERSONAL  DATA  SHEET  ON  FAMILY  BACKGROUI-JD 


Does  the  child  have  any  relatives  who  have  or  have  had 
trouble  hearing?  ^seeing?  ^talking?  walking? 

NaKie  of  child's  doctor 


VJhen  did  the  child  last  see  the  doctor? 
For  what  reason? 


Dees  he/she  get  physical  check-ups?   How  oftr:  " 

SOC'IO-Kli\/IR01\MENTAL  DATA 

PARENTS:  Mother  Father 

Name 


Address 


Birthdate 


Birthplace 
Occupation 


Marital  status (PLEASE  check  one)     Living  together  

Separated  Divorced  ^Remarried  • 

Education  (Please  circle  the  last  grade  completed.) 

123456789  10  123456789  10 

11  12        C  1  2  3  4  11  12        C  1  2  3  4 

(mother)  (father) 
Special  interests  outside  vocation: 


(mother)  (father) 


A 
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In  what  type  of  dwelling  does  the  family  reside?  (Pler^a 
check  one) . 

Apartment  ^Single  f anily  dwelling  C  ther  

Number  of  rooms (Please  circle  one.)   123456789  rore 

What  newspapers  are.  tak€^r;  regularly  xn      m  home?  

Magaz^  ViS3?   


About  how  many  books  are  in  the  hoira' 


Difficulty  in  Sch.IvJ/ 
Names  of  brothers  &  sisters    Ages    Grades     Sead.Spch. Hear. None 


Are  there  other  adults  in  the  home?  _ 

BEHAVIORAL  DATA 

VJhat  is  the  child's  attitude  toward  school?    Likes  to  go?  

Doesn'-t  like  to  go?  Doesn't  care  at  all?  Changeable?  

Does  the  child  complete  homework  assignments  regularly?  

Some  time  s  7_  ^Se  ldom?_  

Does  he  complete  homework  by  himself?  With  help?  

Does  the  child  have  duties  or  responsibilities  at  home?  

Does  the  child  perform  these  duties  regularly?  

Sometimes?  ^Seldom?^  

How  well  does  the  child  get  along  with  parents  and  other  adults 

Does  the  child  get  along  well  with  his  sisters  &  brothers?  

 His  playmates?  
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With  whom  does  the  child  like  to  associate?  (Check  as  many  ^3 
necessary. ) 

Children  of  his  own  age   Parents  

Older  children   Other  adults  

Younger  children   Prefers  to  be  alone  

With  whom  does  the  child  spend  much  of  his  spare  time?  


Does  the  child  like  to  read  at  home  for  fun?  Regularly? 
Sometimes?^^^   Never?   

What  are  the  child's  favorite  emusements  and  games?  


Can  the  child  work  or  play  at  one  task  for  long  periods  of  tir.o? 

  As  a  rule?  Sometimes?  Seldom?  

Does  the  child  have  bad  dreait.s  or  nightmares?  Any  fears 

{such  as)  of  dogs?  of  the  dark?_  pother?  

Is  the  child  usually  happy?  fussy?  angry  tearful? 

 ^content?  a  dreamer?  

Has  the  child  traveled?  Inhere?  

EDUCATIONAL  HISTORY  OF  THE  CHILD 

Did  the  child  attend  nursery  school?  Where?  

 ^Years?  

Did  the  child  attend  kindergarten?  Where?  

 ^  At  what  age?   ^ 

Age  of  entering  first  grade  Number  of  years  in  school  

Has  the  child  ever  repeated  a  grade?  If  yes ^  indicate 

the  grades  and  give  the  reasons  for  retention.  


Has  the  child  ever  skipped  any  grades? 


Explain 
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List  schools  attended  by  the  child  and  reasons  for  changes: 
(Give  dates) 


The  Child's  Reading  Problems;     Use  the  remainder  of  this  sheet 
to  discuss  and  explain  the  child's  reading  problem  as  you  see 
it»     Feel  free  to  list  possible  causes  or  factors  contributing 
to  this  difficulty.     Think  seriously  of  family  and  school 
situations,  the  child's  relationship  with  siblings,  other 
children,  and  sleeping  habits.     This  is  a  confidential  report 
and  you  may  add  another  sheet  to  completely  explain  all  matters 
which  might  help  tite  teacher  to  understand  the  child's  problem 
as  fully  as  possible. 


Name  of  person  supplying  this  information 
Address 


Te  lephone^  

Date  of  first  conference  with  Coordinator 
Diagnosis  to  begin  " 
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PEPvSONAL  HISTORY  FORM 


The  purpose  of  this  blank  is  to  bring  together  essential 
information  about  you,  so  that  you  may  make  efficient  use  of 
your  interview  wtth  us.     The  information  that  you  give  in 
the  following  pages  is  a  very  useful  addition  to  any  tests 
you  may  take  and  will  aid  you  in  making  more  use  of  the  test 
results. 

Final  responsibility  for  decisions  and  plans  always 
rests  with  the  person  being  counseled.     However,  discussion 
of  your  problems  with  a  counselor,  coupled  with  such  facts 
about  your  abilities,  personality,  and  interests  as  can  be 
gained  by  psychological  tests  and  techniques  may  enable  you 
to  make  your  decisions  and  plans  more  wisely  than  you  could 
make  them  unaided.     It  is  not  to  be  expected  that  all  prob- 
lems will  be  solved  in  a  single  interview.     Adjustment  in 
and  after  school  is  a  continuous  process  because  of  the 
development  and  experiences  of  the  individual,  and  because 
of  changes  in  external  circumstances. 

A  clear  picture  of  you  as  an  individual  can  be  obtained 
only  if  you  ansv;er  the  questions  as  frankly  and  completely 
as  possible.     Yet,  you  do  not  have  to  answer  any  questions 
you  do  not  wish  to  answer.     It  is  also  necessary  that  you 
answer  the  tests  you  may  take  as  carefully  as  you  can,  accor- 
ding to  the  instructions  on  each  test.     All  the  information 
is  treated  in  a  professional  manner. 


Nanie 


Last 

Present  Address  

Age  ^Date  of  Birth 


First 


Middle 


Sex 


Phone 


Place  of  Birth 


Religious  Preference:     Catholic  Protestant 

None  Other 


Jewish 


Marital  Status:     Single  Married  ^Divorced  Widowed 

Separated 


If  Married:     No.  of  Children_ 
Youngest  


Age  of  Oldest  Child 


ERIC 


Father  living:  Yes 


No 


Mother  living:  Yes 


No 


Check  any  of  the  following  which  are  applicable:  Parents 

still  married        Parents  divorced_^  ^Parents  separated  

Father  remar r i e d       Mo the r  remarried 

If  Father  not  living:  Name  and  relationship  of  guardian 


Father's  Name  ^Father's  Age 

Father's  Home  Address 


Father's  or  Guardian's  Business  or  Occupation 
Nature  of  Father's  or  Guardian's  Work 


Mother's  Present  Occupation 
Before  Marriage  


Father's  Birthplace 


Mother ' s  Birthplace 


Father's  Education 


Mother ' s  Education 


Brothers  and  Sisters   (List  oldest  to  youngest  including  yourself) . 

Names              Sex    Age      Education  Married  Occupation 

(M  orF)             (Highest  (Yes  or  No)    (If  unemployed, 

grade  give  usual  occup, 

reached)  or  training.) 


 Occupation 

Mother's  Age  


Type  of  Course  Taken  in  High  School 


Subject  Liked  Most  _Subject  Liked  Least   

Colleges  or  special  schools  attended  (including  present  atten- 
dance) and  also  including  special  training  or  private  instruc- 
tion in  art,  music,  stenography,  etc.) 
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NAME  OF  SCHOOL  OR  COLLEGE  DATE  ATTENDED  COURSES  TAKEN 


You  will  find  listed  below  several  kinds  of  leisure  time  activi^ 
ties.     Draw  a  circle  around  each  of  the  activities  in  which  you 
engage  frequently.     Include  both  the  things  you  liked  to  do  in 
high  school  and  the  things  you  like  to  do  now.     Add  any  activi-- 
ties  in  each  group  that  do  not  appear  on  the  list. 

I •     Individual  activities — either  organized  or  unorganized 

A.  Tennis,  golf,  fishing,  hunting,  hiking,  riding,  swimming, 
ping-pong,  boxing,  handball,  skating,  bicycling,  bowling, 
etc.   .   

B.  Movies,  billiards,  pool.,  listening  to  radio,  stamp  collec- 
ting,  auto  riding,  woodworking,  cooking,  modeling,  photo- 
graphy, other  hobbies,  (specify)  


C.     Reading,  theatre,  art  museums,  conce^-ts,  dance  recitals, 
lectures,  etc.  

II-     Group  Activities — either  organized  or  unorganized 

i  All  team  sports  such  as:     football,  baseball,  basketball, 

i  volleyball ,  hockey , etc .   

B.     Dancing,   "dates,"  bridge,  poker,  picnics^  

I  C.     Dramatic  clubs  or  organizations,  music  clubs  or  organiza-- 

I  tions,  discussion  groups,  debating  teams  or  societies, 

political  clubs  or  organizations,  literary  cli±»s  or 

organizations,  etc.  

I  D.     (Were  you,  or  are  you,  an  active  member  of  any  of  these 

organizations?)     Y.M.C.A.  or  Y.W.C.A.,  Boy  Scouts  or 

Girl  Scouts,  DeMoley  

j  E.     Church  attendance,  Sunday  School  attendance,  Sunday 

I  School  teaching,  participation  in  young  people's  group 

of  some  church,  sing  in  church  choir,  etc,  


iN'hat  types  of  books  or  articles  interest  you?  (Fiction,  biograplvy.r 
scientific,  etc* )      


What  magazines  do  you  read  most  frequently? 
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How  many  hours  of  study  do  you  put  in  during  the  week  (on  the 
average ) ?  

Are  you  engrTicj.'bcl  in  any  outside  v;ork  ^^hile  attending  school?  

If  so^  what  IS  the  nature  of  this  work?   

How  much  time  does  it  tcike  each  week? 
Who  is  your  employer?  


Why  are  you  planning  to  attend  college?  (check  as  many  as  necessary 
or  explain  below) « 

 ^Do  not  plan  to  attend 

 To  get  a  liberal  education 

 To  prepare  for  a  vocation 

For  the  prestige  of  a  college  degree 

 To  be  with  old  school  friends 

 To  make  friends  and  helpful  connections 

 ^For  social  enjoyment  of  "college  life" 

 Without  a  college  degree   (or  training)   there  is  less  chance 

of  getting  a  job 
 T*o  get  a  general  education 

 ^1*0  please  parents^  friends ,  family  tradition 

 ^To  learn  more  of  certain  subjects 

 It  was  the  "thing  to  do*' 

 ^Foregoing  conclusion — I  never  questioned  "Why" 

 ^Will  enable  me  to  make  more  money 

Explanations      


I 

! 

ERIC 


What  other  type  of  taaining  have  you  considered  besides  a  college 
education  ?^  

How  does  your  family  feel  about  college  work? (Check  one). 

 ^Do^sn*t  care  what  you  do. 

 ^Opposed  to  your  going  to  college. 

 l'7ants  you  to  go  to  college. 


Comments 


Plans  for  your  financial  support  in  college.    (Check  one) 

 ^Entirely  .supported  by  family 

^Part-time  work  will  be  necessary 


Jlbout  how  many  hours  a  week? 
JTotal  self-support  will  be  necessary 
""How  many  hours  a  week? 
J3.I.  Bill   ^State  aid 

^Scholarship  •  Vets . ,  Rehab. ^  Training 
Other 


List  in  chronological  order  all  your  civilian  work  or  employment 
experiences  to  date (including  part-time  or  summer  jobs). 


FIRIvf  FROM       TO  NATURE  OF  WORK 

(Give  month  &  Year) 


SALARY 
(Per  month) 


Which  of  these  jobs  did  you  like  best? 


VJhy? 


List  in  order  of  preference  five  occupations  in  which  you  would 
like  to  earn  your  living.     Do  not  consider  your  abilities  or  job 
opportunities  in  making  this  list.     Just  consider  whether  or  not 
you  would  be  happy  in  the  work. 

OCCUPATION  REASONS  FOR  INTEREST  IN  THE 

OCCUPATION 

1.  

2.   

3.   

4.  

5.    

If  you  were  free  of  all  restrictions (if  you  could  do  as  you  wish 
what  would  you  be  doing  10  or  15  years  from  now?  


It  is  possible  to  make  a  rough  classification  of  occupations  in 
terms  of  your  general  interests  and  abilities.     In  the  following 
list,  indicate  in  order  of  preference,    (1,  2,  and  3)   the  three 
groups  in  which  you  believe  you  would  best  fit. 

 ^Occupations  involving  business  contact  with  people,  such  as 

the  various  fieldr.  of  selling,  promotional  work/  politics,  etc. 

 ^Occupations  involving  business  detail  work^  such  as  accrun- 

tant,  business  statistician,  cashier,  banker,  stenographer,  and 
officer  clerical  worker. 

 ^Occupations  involving  social  service  activities  such  Y.W.C.; 

worker.  Boy  Scouts  executive,  personnel  worker,  social  case  work^ 
teacher  welfare  worker. 
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Occupations  involving  technical  or  scientific  work,  sucti  as 


engineer,  chemist,  surgeon,  architect,  research  worker,  inventor, 
physicist,  toolmaker,  etc^ 

Occupations  requiring  special  artistic  abilities,  such  as 


musician ,  actor ,  artist ,  interior  decorator ,  designer ,  etc , 

 Occupations  involving  verbal  or  linguistic  work,  such  as 

lawyer,  newspaperman,  author,  advertising  m.an,  professor, 
librarian,  ebc. 

Occupations  involving  executive  responsibilities  such  as 


director /  office  manager,  foreman,  etc, 

icic-k'k-kieieieieieieiitie'kic'kicicicicicitic 

What  is  your  present  vocational  choice?  


VJhat  other  possibilities  have  you  considered?^ 


Vlhen  did  you  make  your  present  choice?  (Give  year. )   

Why  did  you  make  this  choice? (Check  the  reason.) 

 ^Family  suggestion  or  tradition   A  long  personal  interest  in 

 Friend's  or  teacher's  advice  work 

 The  vocation  of  someone  you   It  is  not  profitable  finar- 

admire  or  respect  cially 

Suggested  by  study  in  school   It  is  best  suited  to  my 

Suggested  by  study  in  college  abilities 


 jChoice  made  on  my  own  respon-   Chosen  as  being  most  inter- 

sibility  esting  intellectually 

How  certain  are  you  that  this  occupation  you  have  specified  is 
the  one  you  really  want  to  prepare  for?    Very  certain  and  satis- 
fied  Uncertain   Very  questionable  

How  much  information  have  you  about  the  requirements  of  the  voca- 
tion you  are  choosing?    None   Some  Extensive  amount  

VJhat  vocation  do  (or  did)  your  parents  want  you  to  follow?  

 Why?  

We  are  interested  in  determining  v/hy  you  have  considered  your 
present  occupational  choice.     Below  write  all  the  things  that 
have  happened  to  you  which  you  think  might  have  influenced  your 
vocational  interests.   If  you  need  more  room,  use  the  other 
side  of  this  paper.  


T 

\ 

ERIC 


PERSONAL  CilARACTSRISTICS 


Read  the  qualities  listed  belcw,  then  indicate  the  degree 

to  the  right  which ^  you  believe,  best  describes  you  by  using  the 

nximber  of  your  present  school  grade.     For  instance,  if  you  are 

now  in  the  eighth  grade  and  believe  you  are  cooperative  always, 

place  eight   (8)   under  Always  to  the  right  of "Cooperative . " 

I  believe  I  ami  Always        Often        Seldom  Never 

Cooperative      

Dependable,       , 

Industrious      

Punctual.  >          

Honest        ^   

Sincere          

Loyal  «  .        

Unselfish          

Self -con trolled  ^    .   •   .  .    

Emotionally  mature.   .    .  .    

Cheerful          

Poised          

Patient  «         

Friendly          


I  believe^  I  am  Excellent  Good  Fair  Poor 
in  general/  in  my 

Grooming    

Posture  •   .    c    .   .  .         

Health          

Manners  *   ^   ^  ^         

Conversational  ability  .   .   .    .     

Concern  for  others     , .     

Seriousness  of  purpose  .    .  .         

Academic  ability   ,     

Academic  achievement  ....  ;   
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Everyone  faces  problems  throughout  his  life.     Some  of  thGSC 
problems  cannot  be  solved  without  help.     Many  times  they  are  very 
easily  solved.     At  other  times  they  are  solved  only  after  much 
effort.     Below  a  list  of  problems  with  which  young  people  are 
often  concerned  is  found.     After  those  problems  you  have  not 
been  able  to  solve  adequately,  place  a  check   (/) .     After  those 
problems  which  you  would  like  to  discuss  with  a  counselor,  place 
a  double  check   (//) .     These  will  help  us  to  be  of  greater  assis- 
tance to  you. 


1.  I  usually  feel  inferior  to  my  associates  ^ 

2.  I  have  been  unable  to  determine  how  much  time  I  should 
study  ^ 

3.  I  have  too  few  social  contacts  ^ 

4.  I  have  difficulty  in  making  friends  ^ 

5.  I  do  not  know  how  to  obtain  the  money  I  need  ^ 

6.  I  have  been  unable  to  determine  what  I  am  best  able  to  do^ 

7.  I  do  not  know  how  to  take  good  lecture  notes  _ 

8.  I  do  not  get  along  well  with  my  parents  ^ 

9.  I  often  have  difficulty  in  keeping  my  friends  ^ 

10.  I  am  unable  to  determine  what  I  would  like  to  do  ^ 

11.  I  have  not  obtained  parental  approval  of  my  vocational 
plans  ^ 

12.  I  do  not  have  enough  to  talk  about  in  company  ^ 

13.  I  receive  inadequate  financial  help  from  my  family  ^ 

14.  I  do  not  know  how  to  outline  textbook  assignments  _ 

15.  I  am  unable  to  get  along  with  my  brothers/sisters  

16.  I  am  not  interested  in  my  studies  -...^ 

17.  I  do  not  have  enough  information  about  job  opportunities 
and  duties  

18.  I  am  frequently  embarrassed  when  with  others  « . . . 

19.  I  usually  do  not  enjoy  being  with  members  of  the  opposite 
sex  •  • 

20.  I  am  unable  to  do  my  work  well  because  of  too  many  social 
activities  c  .  

21 p     I  usually  cannot  read  fast  enough  to  cover  all  of  my 

assignments  

22.  I  usually  have  difficulty  understanding  what  X  read...... 

23.  I  do  not  know  what  the  most  appropriate  training  is  for 
my  chosen  career  ^  • 

24.  I  do  not  know  if  an  education  is  worthwhile  ....^ 

25.  I  feel  guilty  about  something  I  have  or  have  not  done..c. 

26.  I  have  so  much  outside  work  to  do  that  I  am  neglecting 

my  school  work  •  _ 

27.  I  have  trouble  making  myself  study..  

28.  I  lack  self--conf idence  «  , 

29.  I  am  dissatisfied  with  my  state  of  health  

30.  I  do  not  know  how  to  improve  my  personal  appearance . 

31.  I  do  not  know  how  to  break  certain  habits  I  have....  

Other  problems (use  back  of  sheet  for  extra  space)  
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Have  you  any  physical  disabilities?   (Describe.)   „  .. 
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STUDENT  OPINIOII  SURVr'.' 

Please  check  your  ar.swGrs  to  the  following  questions.  Answer 
all  questions  to  thc;  best  of  your  ability.     Please  do  not  sign 
this,  questionnaire. 

1.  What  grade  are  you  in?     10   11  12  

2.  Are  you  male  or  female^  ? 

3.  Are  you  in  a  vocational 
I  don ' t  know 


4.  How  old  are  you?  14 

5.  Do  you  plan  to  finish  high  school?     Yes  ^Mo_ 


6.     After  high  school  what  do  you  plan  to  do?     1)   Go  to  work  

2)   Go  to^college   3)  Vocational  tech  school   4)  Servic 

  5)  Other(please  list)  


7,  Do  you  know  what  type  of  career  you  plan  to  follow  after  you 
finish  school?    Yes^  No  

8.  If  the  ansv/er  to  the  above  question  is  yes,  please  list  the 
career  you  plan.  


9,     Did  your  father  finish  high  school?     Yes  No^ 


10.  Do  your  parents  say  they  want  you  to  fihish  high  school? 
Yes  No  No  opinion  

11.  Do  you  think  your  parents  really  want  you  to  finish  high 
school?     Yes  No  

12.  Do  your  parents  make  you  come  to  school  regularly? 


T  ■ 

; 

Yes 

No 

"f 

13. 

Do  you 

live  with  your  parents? 

Yes  No 

? 

14. 

Do  you 
Yes 

feel  like  your  parents 
No 

are  too  strict  on  you? 

15. 

Do  you 

drive  to  school?  Yes 

No 

'i 

1  ' 

16. 

Do  you 
Yes 

honestly  feel  that  you 
No 

enjoy  coming  to  school? 

17.     Approximately  how  many  days  of  school  do  you  miss  each  ysar 
9^.  0  '         10  10-20  20-30    over  30   


/5 
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18.  Do  you  feel  that  the  physical  appearance  including  cleanlines: 
of  a  school  building  affects  whether  or  not  people  want  to 
come  to  school?     Yes  No  

19.  In  what  way?   

20.  Do  you  feel  that  school  administratioi   causes  attendance 
problems  among  students?    Yes  l^Jo  

21.  In  what  way?    


22.     Approximately  what  percent  of  your  absences  are  unexcused? 


23.  Do  you  feel  school  should  have  an  open  campus?  Yes  No 

24.  Should  schools  allow  more  time  for  lunch?     Yes  No  

25.  Should  our  school  offer  more  courses?    Yes  Ko  

26.  List  the  courses  which  should  be  added. 


27.     List  the  courses  which  should  be  dropped. 


28.  Do  you  feel  teachers  have  a  genuine  interest  in  the  students" 
attendance?    Yes  No  

29.  Do  you  feel  that  schools  should  offer  more  vocational  courses? 
Yes  IJo  

30.  Have  you  ever  been  enrolled  in  a  vocational  course  or  program? 
Yes  No  

31.  Do  you  feel  courses  you  are  taking  now  will  be  beneficial  to 
you  when  you  graduate?    Yes  No 

32.  List  those  courses  which  you  feel  will  be  of  least  benefit. 

33.  Do  you  feel  that  people  would  attend  school  more  regularly  if 
they  felt  their  courses  were  of  benefit  to  them  in  beginning 
employment  after  high  school?    Yes  l^Io  

34.  List  courses  you  feel  will  be  most  beneficial  after  graduation. 

35 «     Do  you  feel  that  vocational  courses  are  helpful  in  obtaining 
jobs  after  high  school?    Yes  No 
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36.  Do  you  think  people  would  attend  school  more  regu7.arly  if 
there  were  more  vocational  classes?    Yes  No  

37.  Are  you  familiar  with  vocational  woik-study  programs? 
Yes  ^Wo  

38.  Would  you  like  an  opportunity  to  parv.icipate  in  such  a 
program?    Yes  Uo  

39.  Do  you  think  people  would  attend  school  more  regularly  if 
they  could  leave  school  after  half-a-day  to  receive 
training  at  a  wage-earning  job?    Yes   No  

40.  Do  you  think  this  questionnaire  was  a  good  idea? 

Yes  No   VJliy?  
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EXPLANATION  OF  THi:  SCORING  OF  THE  WOPK-ST  JDY  QUESTIONNAIRE 

Letters  or  symbols  Fj  olanation 

Pos  or  P  Positive  attiv.ude  toward  school 

Neg  or  N  Negative  attitude  toward  school 

H-p  If  the  subject  circled  a  high 

number,  the  response  is  positive. 

H-n  If  the  subject  circled  a  high 

number,  the  response  is  negative. 

L-'P  If  the  subject  circled  a  low 

number,  the  response  is  positive, 

L-^n  If  the  subject  circled  a  low 

number,  the  response  is  negative. 

NO  The  subject  circled  the  three  which 

indicates  that  he  had  no  opinion. 

NR  The  subject  did  not  circle  any 

number;  therefore  there  is  no 
response . 

%   (percentage)  Denotes  what  percent  of  the  class 

responded  in  the  same  manner,  either 
positively  or  negatively. 

'kicic'k'k'kic'k'k'kic'kic'kic'k'k'kicicicic 

QUESTIONNAIRE  FOR  THE  CVAE  WORK-STUDY  PPOGRAM 

INSTRUCTIONS:     Please  indicate  your  answer  choice  by  circling 
one  of  the  numbers  to  the  right  of  each  statement.  Larger 
numbers  indicate  stronger  opinions.     Three  indicates  that  you 
have  no  opinion  at  all*     For  example,  if  you  strongly  agree 
with  a  statem^-^nt  circle  the  number  5.     If  you  strongly  disagree 
with  a  statement  circle  the  number  1. 

1.  School  is  a  meaningful  experience  for  me.  ]   2  3  4  5 

2.  I  am  learning  a  great  many  things.  12  3  4  5 

3.  The  thirtgs  that  I  am  learning  will  enable  me 

to  earn  a  livelihood*  12  3  4  5 

4.  I  do  well  in  all  my  endeavors  if  they  have  no 

connection  with  school.  12  3  4  5 

5.  Adults  who  are  connected  with  the  school  are  always 
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6.  I  do  not  mind  peopla  telling  lue  what  to  do  .1  2  3  4  5 
if  they  have  J\o  connection  witn  school. 

7.  I  hate  school  because,  it  server  no  i.seful  purpose 

in  ray  life.  1  2  3  4  5 

8.  Physical  education,  band^  or  study  hall  time  ^ 
is  necessary  unc  useful  to  me.  12  3  4: 

9.  An  afternoon  job  wo  aid  keep  me  f.r-om  ccing 

well  in  school.  12  3  4  5 

10.     If  allovred  to  work, I  could  secure  my  own  job,  1  2  3  4  5 


11.     I  could  do  better  in  school  if  the  e>periences 
were  more  meaningful. 


1  2  3  4  5 


12.  Money  earned  on  an  afternoon  job  would  enable  me 
to  have  all  of  the  necessary  school  supplies  and 
to  eat  lunch  at  school.  12  3  4  5 


13.  I  vjould  agree  to  have  my  work  graded,  and  to  have 

this  grade  made  a  part  of  my  total  school  record.         12  3  4 

14.  The  v7ork  coordinator  from  my  school  should  approve 
my  place  of  employment  and  my  employer. 


c 


15.  If  I  do  not  like  my  first  job,   I  should  be  allowed 
to  change  as  often  as  I  like  until  I  find  a  job  that 

t  I  like.  12  3  4  5 

i 

16.  VJithout  regard  to  future  usefulness  of  work  experi- 
ence, I  would  work  where  I  make  the  most  money.  1  2  3  4  5 

t 

17.  I  am  disillusioned  with  school  because  I  am 

learning  nothing.  12  3  4  5 

!  18.     I  could  find  a  job  if  I  tried  harder.  12  3  4  5 

19.     I  make  failing  grades  in  some  of  my  classes  because 
;  the  teachers  do  not  like  me.  12  3  4  5 


20.     My  school  guidance  counselor  is  understanding  and 
has  helped  irve  with  my  problems. 


1  2   3  4  5 


21.     It  is  silly  for  the  school  to  have  such  tight 

restrictions  on  all  students.  12  3  4  5 


22.     The  teachers,  as  a  group^  are  understanding  and 
helpful  to  me . 


1  2  3  4  5 


2  3.     If  school  taught  me  what  I  need  to  know  to  earn 
T/-"  a  livelihood,  I  would  have  a  better  attitude.  12  3  4 
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24.  1  dislike  school  because  many  teachers  try  to 
tell  me  what  to  do*     They  do  not  try  to  under- 
stand me.  1  2  3 

25.  Vie  should  have  more  privileges,  even  if  v/e  do  not 

clo  exactly  what  we  are  told  to  do.  1  2  3  4! 

26.  Even  if  I  do  good  v/ork,  many  of  my  te  ichers  will 

not  give  me  credit.  1  2  3  4  1 

27.  I  have  considered  dropping  out  of  school  to  get 

a  job.  1  2  3  4.^ 

28.  Satisfactory  work  experience  could  be  useful  to 

me  later.  12  3  4  5 

29.  If  I  had  an  income,  things  would  be  easier  on  my 

parents.  1  2  3  4  ^ 

30.  I  will  agree  to  have  my  schedule  rearranged  so  that 

all  of  my  classes  are  in  the  morning.  12  3  4 

31.  If  I  fail  to  maintain  satisfactory  grades /   I  will 

resign  from  my  job.  1  2  3  4  f. 

32.  The  school  should  find  a  job  for  me.  1  2  3  4 

33.  If  I  get  a  job,  there  is  a  greater  possibility  of 

my  staying  in  school.  1  2  3   i  b 

34.  My  parents  know  about  the  CVAE  program  and  approve 

of  my  participation.  12  3  4  5 

35.  My  relationships  with  my  friends  would  be  adversely 
affected  if  I  got  a  job.  12  3  4  5 

36.  School  would  be  easier  for  me  if  I  could  attend  the 
necessary  classes  and  then  go  home  or  to  work.  12  3  4  5 


37.     I  could  discipline  myself  if  classes  at  school  were 

more  relevant.  12  3  4 


38.  I  feel  that  the  school  personnel  are  interested  in 

me  and  are  -  trying  to  help  me.  1  2  3  4  5 

39.  My  peers  come  down  pretty  hard    on  me  when  I  fail  to 

do  my  best  in  school.  12  3  4  5 

40.  The  physical  activity  that  I  get  away  from  school 

is  sufficient.  1  ?  3   *  5 
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OUTLINE  FOR  A  CASE  STUDY 
COORDIMATED  VOCATIONAL  ACAD.^^:iC  EDUCATION 


Case  Studv  for 


IDENTIFYING  IKFORI-'IATION 


FAMILY  BACKGROUND 


DEI'ELOPMENTAL  HISTORY 
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PSYCHOLOGICAL  TEST  r)>1'A 
Name  of  Test        Norm  Group        Raw  Score        f ^r'^e^^'^i-l®        Date  Tested 
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SOCIAL  RELATIONSHIP^ 


VOCATIONAL  PLANS 


DIAGNOSIS 


PROGNOSIS 


(Use  more  ^pac^  if  needed.) 
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TEAT-I^-TEACHER'S  RATING  SHEET 


Dear  Teacher; 

Please  answer  the  following  nine   (9)   questions  regarding 
.    and  return  to  my  ir.ail  box  today.  Your 

kind  help  will  be  tremendously  appreciated  and  will  help  me 

evaluate  the  irapact  of  our  C.V.A.E.  progrrae 


1)     Subject  - 


2)  Is  this  student  currently  making  satisfactory  acadeir^ic 
progress  in  your  class?     (yes  or  no) 

3)  Has  this  student's  rate  of  achievement  over  the  past 
quarter  been  L^cable,  increcL-xng  or  decreasing? 

4)  IJhat  is  the  student's  current  grade? 

5)  Does  this  student's  behavior  detract  from  your  learning 
setting?     (yes  or  no) 

5)     Regarding  question  five,  is  this  an  improvement,  the 
same  as,  or  regression  from  past  behavior? 

7]      "^ould  you  rate  this  student's  attitude  toward  your 
-taming  situation  as  poor,  fair,  good,  or  superior? 

8)  Regarding  question  seven,  is  this  an  improve^i^-^nt  on, 
the  same  as,  or  regressioi.  from  past  attitxides? 

9)  If  you  like,  comment  freely  here  regarding  any  charac- 
teristic of  this  student o 


i 

I  C.V.AoE.  Coordinator 


ERLC 
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LETTER  TO  OBTAIN  STUDENT'S  BIRTH  CERTIFICATE 


State  Department  of  Health 
Bureau  of  Vital  Statistics 
Atlanta ,  Georgia 

Dear  Sirs:  ; 

I  would  greatly  appreciate  your  helping  me  obtain  my 
birth  certificate. 

My  name  is  . 

I  was  born  (date)  


Place 


My  mother '  s  name  is__  

My  father's  name  is  

Enclosed  is  $1.00  to  cover  the  costs. 

Thank  you. 


4885 


-  60  - 


BIBLIOGRAPHY 


I 

ERIC 


CI 


o 


68 


o 


(9 


J? 


I;; 


I 


PS 

ft 


pi 

I 


O  o 


o 


rfr  «v 
O  O  St* 

»i  u  < 

o  »  to 

^  CI 
rt  ^v>  a 


rsi  ^  ^-d 

6  9>  ta  ^ 

pa.  n-  rr 
pr  r**  w 

CD  C&  « 
H 


r»  r  b 

<  <  Q 

C«  w  p 

8  g 


H 


S 
I 


ERIC 


O  tr^ 
8  ?? 


ERIC 


ti 

sr 

a* 
I* 

u 

9 


s 


9 

T5 

I 

CO 

8 

(0 


is 

• 


X-  wo 


fa 

(1  0 

ii 

o 
o 


o 


M  H- 

CO 

GD 


f 


fi»  (o 

^  ? 
r> 


0) 

n 
ft 


i 

eta 

s 


t  69 


•,3 
.-3 


c 


rr 

a 

o 


•id  hi 

2  y 

Hi  O 

Q 


C/>  ro  i-*    ^  /-V 


n 

I 


5 
I 

•i 


1 


I 


^=5 


AC/ 


M 

o 

i 

I? 


rr  to 
©  pf 

pi 

IS  C 

rr 
O  *^ 

o 

r>  «: 

s  s 


s 

o 

n 
> 

o 
3 


rr 


<:  w 

o  'f/  n 
a 

»  "  rt 

pt  T  n 

V*  •  C 

o  o 
rJ  o 

M  S 
C  5» 

rr  rr  a: 

b  to 

«  a>  ij» 

w  ^ 

cu  rr  ca 

ft  d 


CD 

r? 

a 

s 


CI 


ft. 
O 

rr 
►*» 

O 
90 


CO 


-  70 


3U 
O 


o 

O 


ERIC 


25  O  H  fel 

a  HO 
H  >  m  E 1? 

CO  w  o 
M  w  o  as 

W  M  H 

o    >  n 
HI  »^  cn 

►9 


li 


O 

CD  »^ 

ti  QD 
O 


o  o  CB  53 

(5»  ♦««  *^  55 

s  "^ag 

o 

8  CO 
a*  P 

s  y 


rr  n 

03  P- 

o 


O 


to 

I 

• 


rr 


I 

ft 
ft 


2 


78 


c: 

o 
as 


8 

1 

C4 


> 


a  < 

H»  O  3 

<   O  QC 

to  rr 
^ 

o  o  o 

C3  D 

O  V-  O 

'  5  a. 


CD 

^  2 


ft 
o 
1 


net 


o 


lb 
Ql 


ft  > 


*0  M 

5b  rr 


8- 


rr 

O  r*. 

ft  CD 

Co  Ct 

IS- 

§^ 
^» 

o  S 
o 


ERIC 


c: 


O 


o 

o 

rr 


D 
rr 


-  71  - 


8 


n3 


I 

O 
7d 


r 


hi 


o 


to 

3 


3 

n 


n 


03 


n 
c 


c 
n 


C5 


3 

n 


ft 
o 
c 


O 
►1 


or, 

«  o 

o 


n 


c 


o 


3- 


C  NO 

-  s 

o 

o 
o 


> 


o 

rr 


t3> 


O 

■si 

O 


> 
rr 


I 


2 


o 
o 


o 

JO 

o 


©  c 

a 

o  < 


> 

It 

^-* 

o 

rr 

p 

o 

n 

n 

O 

CO 

O 
CO 

8 


CO 


o 


rv 

rr 
O 

o 

D 
O 
(d 
T3 
ft 

or 


?5 

O 


n 

CO 

r 


M 


n 

I 

ft 


2 

cr 


G>  ^^  W 
rr  O 
Cj 

*^ 

— ^  (ti 

^1 

o  n  o 
now 

CD  TJ 
rr 

§^ 

^  *^ 

§- 

n  cn 
rr 
CO  c 

rt 


> 
w  M 

ti 


o 

rt 

§ 


o  <n  o 

»i  1 

P   tb  t^i 

9-  Cu  & 

D  0>  «> 


«0       00  00 


ERIC 


05 

r~\ 

Ci 

c 

« 

1-1 

a 

rr 

O 

5 

o 

o 

• 

IB 

c 

• 

& 


P 
f  * 
r  * 


I 

I 


S  5 

O  CD 

rt  n- 

o  ft 

HE  fi 


O. 


8 


•  ft 


O 
00 


IS 

P* 

i 


o 
ro 


^~  W  w>1 

o  O  c: 

O  O  Q 

?^  7^  *A*  V 

{.*  M  ^ 


'tj  8 

•3  W  5S 


si 


50 


fig 

o  e-k 

e::'  CO 


s  §  s  g  § 

00000 

7SI       ^  N  f 


Ill 

'A  V% 


s 

o 


X  ^ 


VT  017  21S 

LLORjl  .\AT5  J   VUCAT  iuUAL   ACADE^  lo  tuJCATIO^ 

C^EU^-^IA   UNiV.  f    AThirNS.    Jiv.    :      v    C  A  T  I  Oi^i  A  L 
cLuC  AT  lu  >.  « 

L-FFICE    L'F    LuijLATlG\    (  um^^v  >  t    a  A   H  i  NGTL  \ ,  o.C. 
VI-    AVAILADLt    I\    vT-crrlC  SET* 
PUd   3AT5   ~  71  SOP 


uir.  SL-^I  PT*  •^S   -    -STATE    H'^CGr.  A'-1S  ;  *MA:^uALS; 
VC  '"  AT  Il'\-.L    'Jt:  Vt:LuP:^Er,T  ;    :jELb\ JAkY    o-.AOE  S; 
*VGuATiCN^L   bCJCATlGN;    =5^Yu'JTh  CLJ6S; 
^ACauE^-'  IC    ^OUCATIGn;    tUJCAT  I  j  mAL 
LOGnuINAT  iuN;    oU  ILEL  L>iES;  ^Okt^SHtETS 
IDENTIFIER^  -   EDUCATI  0:-^AL    AwA.-^E^-.SS;    EPC  A; 
ECUCAT  lUNAL   PKOFESbIu'^>iS   Q£VELJ^      Nf  ACT 

ABSTRACT   -   THE   CLU8  ORGANUATIG^  ACTIVITIES 
AND   THE   CO^TEST  MANUAL    WHICH   MAKE   UP  THIS 
DOCUMENT    WERE  uEVELCPED   FOR  GEGRGIA^S 
rOCRDlNATEO  VOC AT  I GNAL - AC AOE M I C  EDUCATION 
CLUBS  BY   A   PROJECT   STAFF   OF  ^^EGIONAL 
VOCATIONAL   EDUCATION  GCGR  ^  ^  N  :l   OR  S  •    THE  THREE 
SECTIONS   OF    THE   MANUAL   Cr         :    (1)    THE  STATE 
ORGANIZATION,    (2)    CONTES'  0   AWAPDS,  AND 

(3)   SUGGESTED  GUIDELINES   FCiR  CLJ6  ACTIVITIES 
AND  PROCEDURES.    TEN  CONTESTS   ARE  BRIEFLY 
CUTLINEO,    AND  SUCH  TOPICS   AS   P AP L I  AH EN TAR Y 
PROCEDURES   AND  ELECTION  OF  STATE  OFFICERS  FOR 
THE  CONDUCT  Vf   THE  CLUB  ACTIVITIES  ARE 
DISCUSSED*  (AG) 


e 


1/ 


S 


Coordinated  Vocational 


Academic  Education 


T 


Prepared  by: 

CVAE  Coordinators 

Division  of  Vocational  Education 

University  of  Georgia 

Athen s,  Georgia 

July,  1970  -  June,  1971 


00 

"H 


4884 


AOKNOWLEDGEMEKTS 
VOCA  Activities  and  Contest  Manual  was  prepared  by  the  CV.A^E, 
project  Staff  at  the  University  of  Georgia  during  the  suirmar  of  1^71. 

Funds  for  duplicating  services  were  made  available  frca  the  following 
cooperet:^ng  agencies: 

Division  of  Vocational  Education 
Georgia  State  Departrsent  of  Education 
Atlanta,  Georgia 

and 

Education  Professions  Developznent  Act,  Part  F 
U.S.  Office  of  Health,  Education  and  Welfare 
Washiagton  D.C. 

We  are  indebted  to  the  following  individuals  for  contributing  their 
special  talents. 

Mrs    Revonda  Williams  Mrs.  Alicia  Hobbs 

Graduate  Assistant  Editor 

Miss  Dinah  Ely 
and 

Mrs.  Virginia  Karnas 
Typists 


Dr.  H.R.  Cheshire 
Project  Director 

Division  of  Vocational  Education 
College  of  Education 
University  of  Georgia. . .Athens 


V    0    C  A 


I 
f 

I 

I 


T 
J 


ACTIVITIES  AND  CONTEST  MANUAL  FOR  GEORGIA  C. V. A. E. —COORDINATED 
VOCATIONAL  ACADEMIC  EDUCATION 
+  +  +  +  +  +  +  +  -KM-  +  +  +  +  +  +  +  +  +      -f-M--i-  +  +  -f--f.-f-  +  +  +  +  +  + 

TABLE  OF  CONTENTS 


Page 

SECTION  I 

STATE  ORGANIZATION 

2 

VOCA  Crsed 

3 

Purposes  of  Georgia  VOCA 

4 

State  Motto,  Emblem  and  Colors 

5-6 

State  VOCA  Officers 

8 

State  Executive  Council 

8 

Organizational  Chart 

9 

Election  of  Officers  and  Judging  Contests 

10 

Dues 

11 

State  Convention  and  Regional  Run  Offs 

13 

SECTION  II             CONTESTS  AND  AWARDS  14 

Purposes  and  Values  of  the  Contest  Program  15 

Recommendations  15 

Competitive  Contests  16 

VOCA  Convention  Trophy  16 

Contest  #  1  VOCA  Club  of  the  Year  17 

Report  Fotm  22 
Contest  #  2  and  #  3  Outstanding  VOCA 


T 

3 
J 
1 
I 
I 

ERIC 

TP"  s>  4626 


boy  and  Girl  of  the  Year 

25 

Rating  Sheet 

27 

Contest 

4  Job  Interview 

28 

Application  for  Employment 

29 

Rating  Sheets 

32-33 

Contest 

5  Scrapbook 

34 

Rating  Sheet 

35 

Contest 

6  Talent-Performing  Arts 

36 

Rating  Sheet 

37 

Contest 

7  Talent-Arts  and  Crafts 

38 

Rating  Sheet 

39 

Contest 

lit 

8  VOCA  Club  Project 

(School  and/or  Connnunity) 

40 

Rating  Sheet 

42 

Page 


Contest  #  9  Career  Manual  43 

Rating  Sheet  44 

Contest  #10  Public  Speaking  45 

Rating  Sheet  46 

Awards  47 

SECTION  111      SUGGESTED  GUIDELINES  48 

Suggested  Order  of  Business  for 

VOCA  meetings  49 

Officer  Installation  50 

Initiation  52 

Local  Club  Officers  56 

Parliamentary  Procedures  59 

Suggested  Local  VOCA  Club  Activities  63 

Guidelines  for  Club  Activities  65 

Planning  The  Employer-Employee  Banquet  68 


Co   Vo    Ac.  Lo 


COORDINATED  VCCATICNAL  ACADEMIC  EDUCATION 


UTION 


and 


ERIC 


CKNDVVLEOGE^IENTS 

The  COMSTITTOION  AMD  RYLAv7S  for  Georgia  VOCA  were  prepared 

during  the  school  year  cf  lS-70-1971  by  Mrs.  Corrinc  G.  Thompson 

and  Mrs.  Barbara  Elmore,  CVAE  Coordinators  in  Region  V.  A 

committee  of  coordinators  from.  Region  III  reviewed  the  draft  copy 

in  March  and  suggested  several  changes.     In  August,  at  G  V  A 

Mr.  Ken  Reynolds,   State  Supervisor  of  CVAE,  presented  the  draft 

to  all  CVAE  coordinators  present.     Additional  changes  were  r;iade 

andfinal  editing  ^vas  accomplished  by  Mrs.  Thompson  and  the  CVAE 

project  staff  at  the  university  of  Georgia.     Funds  to  assist  in 

duplicating  were  irade  available  from: 

Division  of  Vocational  Education 
Georgia  State  Department  of  Education 
Atlanta^  Georgia 
and 

Education  Professions  Development  Act,  Part  F 
U,S..  Office  of  Education 

Department  of  Health,  Education  and  Welfare 
Washington,  D*C. 

We  are  indebted  to  the  following  individuals  for  contributing 
their    special  talents: 

Mrs.  Revonda  Williams  Mrs.  Virginia  Karnas 

Graduate  Assistant  Miss    Dinah  Ely 

Typists 


Dr.  H.R.  Cheshire 
Project  Director 

Division  of  Vocational  Education 
College  of  Education 
University  of  Georgia 


483-9 


CONSTITDTiraS  OF 
THE  GEORGIA  ASSOCIATION  OF 
COORDIMTED  VOCATIONAL  ACADEMIC  EDUCATION  CLUBS 


ARTICLE  I  -  NAME 

The  official  name  of  this  organization  shall  be  the  Vocational  Opportunities 
Clubs  of  America  and  may  be  referred  to  as  the  Georgia  VOCA  Club, 


ARTICLE  II  -  PURPOSES 
The  purposes  of  this  Association  are: 

To  unite  in  a  conanon  bond  those  students  in  the  State  of 
Georgia  vdio  are  enrolled  in  Coordinated  Vocational 
Academic  programs. 

To  provide  leadership  for  the  local  clubs. 

To  provide  a  clearinghouse  for  information  and  activities. 

To  provide  recognition  and  prestige  through  an  association 
of  local  clubs. 

To  develop  leadership  abilities  through  participation  in 
educational,  vocational,  civic,  recreational,  and  social 
activities. 

To  foster  a  deep  respect  for  the  DIGNirf  OF  WORK, 

To  assist  students  in  establishing  realistic  vocational  goals. 

To  help  students  attain  a  purposeful  life. 

To  create  enthusiasm  for  learning. 

To  develop  the  ability  of  students  to  plan  together,  organize, 
and  carry  out  worthy  activities  and  projects  through  the  use 
of  democratic  process. 

To  create  among  students,  faculty  members,  patrons  of  the 
school  and  persons  in  business  and  industry  a  sincere  interest 
in  and  esteem  for  all  vocational  education. 

To  develop  patriotism  through  a  knowledge  of  out  Nation's 
heritage  and  the  practice  of  DEMOCRACY, 


ARTICLE  III  -  ORGANIZATION 

Section  1.  The  Georgia  Vocational  Opportunities  Clubs  of  America 
is  an  association  of  local  clubs  of  the  State  of  Georgia. 


Section  2.    The  Administration  of  the  Georgia  Vocational  Opportunities  Clubs 
of  America  shall  be  vested  in  the  CVAE  Executive  Council  comprised  of  State 
Association  officers  and  the  State  Advisor.    Officers  shall  be  elected  for 
a  term  of  one  year. 

Section  3.    The  State  CV/^  Executive  Council  will  be  comprised  of:  all 
state  officers,  the  state  advisor,  and  five  coordinators,  one  from  each  of 
the  five  regions.    The  five  coordinators  will  be  elected  for  one  to  three 
years  in  staggered  terms  and  will  be  elected  by  all  State  CVAE  Coordinators 
at  the  annual  GVA  Conference,  three  for  one  year  and  two  for  two  years.  The 
two-year  terms  will  be  rotated  by  regions,  beginning  with  Regions  I  and  II, 
whose  representatives  will  serve  for  two  years,  beginning  August  12,  1971. 

Section  4.    The  State  Supervisor  of  CVAE  programs  shall  serve  as  State 
Advisor, 

Section  5.    Charters  shall  be  issued  to  local  clubs  by  the  State  CVAE 
Executive  Council  of  the  Georgia  Association  of  Vocational  Opportunities 
Clubs  of  America. 

Section  6.    All  pm^ers  not  delegated  to  the  State  CVAE  Executive  Council 
shall  reside  within  the  local  clubs. 


ARTICLE  IV  -  MEI-DJERSHIP 

Section  1.    Membership  of  the  Georgia  Association  of  Vocational  Opportunities 
Clubs  of  America  shall  consist  of  the  tonal  eligible  members  of  the  chartered 
local  clubs  and  members  shall  hold  the  same  membership  status  as  in  their 
respective  club  on  the  local  level. 

Section  2,    A  membership  year  ishall  be  from  September  1  through  August  31 
inclusive. 

Section  3.  Students  formerly  enrolled  in  CVAE  programs  shall  be  eligible  for 
membership  as  Associate  members  with  non-voting  privileges. 

Section  4.  Adults  or  students  shall  (at  the  discretion  of  the  local  clubo) 
be  eligible  for  membership  as  Associate  members  with  oon^voting  privileges. 

ARTICLE  V  -  VOTING  DELEGATES 

Section  1,    The  club  member  shall  exercise  his  franchise  through  voting 
delegates  at  state  meetings* 

Section  2,    Each  local  club  may  send  one  voting  delegate  for  each  15 
active  members  or  major  fraction  thereof  to  the  Annual  State  Convention. 

Section  3.    E^rh  delegate  is  entitled  to  one  vote  after  his  credentials  have 
been  presented  and  approved  by  the  parliamentarian. 
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ARTICLE  VI  -  OFFICERS 

Section  1.    The  officers  of  the  Georgia  Association  of  Vocational  Oppor- 
tunities Clubs  of  America  shall  be  the  President,  Vice-President,  Secretary » 
Treasurer,  Reporter,  and  Parliamentarian. 

Section  2.    These  officers  shall  be  elected  by  a  tnajority  vote  of  the  voting 
delegates  at  the  annual  State  Convention, 

Section  3.    Officers  shall  serve  for  a  term  of  one  year. 

Section  4.    One  regional  representative  (student)  shall  be  elected  by  the  voting 
delegates  of  each  region  present  at  the  state  convention.    He  shall  serve 
for  a  one-year  term,  be  an  active  member  of  the  Executive  Council  and  preside 
at  regional  meetings. 

ARTICLE  VII  -  QUALIFICATIONS  F(M  STATE  OFFICE 
Section  1.    Candidates  for  a  State  office  shall  have: 

1.  Active  membership  status 

2.  Endorsement  of  their  local  club  and  written  recoamiendation  of  local 
advisor 

3.  At  least  one  full  school  year  remaining  in  a  CV*iE  vocational  program 

Section  2.    All  candidates  for  a  State  Office  must  file  their  candidacy  for 
office  with  the  State  Advisor  not  later  than  ten  days  prior  to  the  date  of 
the  annual  State  Convention. 

Section  3.    No  club  is  eligible  to  provide  the  State  President  for  two 
consecutive  years. 

Section  4.    No  fitate  officer  ^hall  serve  for  two  consectitive  years  in  any 
capacity. 

ARTICLE  VlII  -  DUES 

Section  1.    State  dues  shall  be  set  at  50  ceints  per  member  ior  tha^  school  year 
and.  shall  be^.payable  before  November  1. 

Section  2.    The  State  Treasurer  shall  report  on  or  before  December  1  of  each 
school  year  a»  to  which  clubs  have  paid  their  membership  dues  in.  full.., 

Section  3.  No  student  may  participate  in  any  regional  or  state  activity 
unless  .he  has  paid  his  membership  dues  and  ia  a  member  in  good  standing.. 

ARTICLE  IX  -  EMBLEM  AND  COLORS 

Thfi.  .emblem  of  the  Georgia  Association  of  Vocational  Opportunities  Clubs  of 
America  shall  be  as  pictured  in  the  h::;rid'jook,  ai>d  its  colors  shall  be  royal 
blue  and.gold, 

ARTICLE  X  -  AUDIT 

The  account^i  of  the  State  Treasurer  shall  be  audited  each  year  by  an 
Auditing  Coinolttee  -appointed  by  the  President* 


ARTICLE  XI  -  MISCSLLANEOnS 


Any  state-wide  issue  that  arises  that  is  not  covered  In  the  Constitution 
pertaining  to  a  state-wide  matter  is  the  refiponsibility  to  the  State  CVAE 
Executive  Council. 

ARTICLE  XII  -  AMENDMENTS 

Section  !•    This  Constitution  may  be  amended  by  a  two-thirds  vote  of  the 
authorized  delegates  to  any  annual  State  Convention, 

Section  2.    Only  such  amendments  shall  be  made  as  are  in  keeping  with  the 
purposes  stated  in  Article  II  of  this  Consti::ution. 

Section  3.    Any  proposed  amendment  to  the  Constitution  shall  be  submitted  to 
the  State  CVAE  Executive  Council  at  least  six  months  prior  to  the  State 
Convention.    Those  proposed  amendments  receiving  favorable  consideration  from 
the  State  Advisory  Council  shall  be  mailed  to  each  local  president  at  least 
30  days  prior  to  the  State  Convention. 


BY-LAWS 

ARTICLE  I  -  METHOD  OF  ELECTING  OFFICERS 

Section  1.    Officers  shall  be  elected  by  secret  ballot  at  the  annual  State 
Convention.    To  be  duly  elected  all  officers  must  receive  a  simple  majority 
of  all  votes  cast  by  the  delegates.    Time  shall  be  allotted  for  a  run*off 
between  the  two  hi^est  delegates  at  the  annual  State  Convention,  if  necessary. 

Section  2.    In  the  event  that  any  officer  is  unable  to  fulfill  his  responsi- 
bility, the  President  will  appoint  the  runner-up  to  serve  the  remainder  of 
the  term.     In  the  event  the  President  cannot  assume  his  responsibility,  the 
Vice-President  will  assume  the  role  of  President. 

ARTICLE  II  -  DUTIES  OF  TtE  OFFICERS 

Section  1.    The  Presidents    It  shall  be  the  duty  of  the  president  to  preside 
over  all  meetings.    The  president,  in- collaboration  with  the  State  Advisor, 
shall  appoint  standing  committees  and  all  o;:her  committees  and  may  serve  as 
an  ex-officio  member  of  these  corr;.flittees. 

Section  2.    The  Vice^-Preslclent.    It  shall  be  the  duty  of  the  vice-president 
to  assume  the  duties  of  tne  president  in  his  absence  or  upon  request  of  the 
president  and  to  assist  the  president  in  other  ways  as  appropriate.  The 
vice-president  will  be  in  charge  of  all  student  activities  and  arrangements 
at  the  State  Convention. 

Section  3.    The  Secretary.    The  secretary  shall  perform  the  duties  common  to 
the  office  such  as  keeping  an  accurate  record  of  all  meetings.    It  shall  be 
the  duty  of  the  secretary  to  submit  the  required  reports  to  the  State  Office. 
The  secretary  shall  also  handle  all  correspondence. 


Section  4*    The  Treasurer >    The  treasurer  shall  act  as  guardian  of  the  funds 
of  the  organization,  collect  dues,  and  give  financial  reports  at  designated 
periods.    It  shall  be  the  duty  of  the  treasurer  to  send  to  the  State  Office 
the  stats  dues  for  each  local  chapter  not  later  than  December  31  and  iinmediately 
thereafter  as  new  ©einbers  are  endorsed. 

Section  5.    TheJieporteir>    The  reporter  shall  act  as  public  relations  officer 
for  the  chapter.    He  shall  see  that  news  stories  and  photographs  are  delivered 
to  the  various  ne^  s  media.    He  shall  also  cooperate  with  the  school  officials 
concerning  assembly,  radio,  and  television  programs. 

Section  6.    The  Parliamentarian^    The  club  parliamentarian  serves  ds  a  con- 
sultant to  the  president  on  procedural  matters.    An  authority  on  parliamen- 
tary procedures  Is  frequently  needed,  and  the  parliamentarian  is  the  source 
of  such  information.    The  parliamentarian  should  have  a  working  knowledge 
of  parliamentary  law  and  the  ability  to  give  opinions  based  upon  that  law 
and  not  biased  opinion.    He  must  be  a  person  in  whom  others  have  confidence, 
since  he  may  be  called  upon  to  settle  controversial  issues. 

ARTICLE  III  -    DUTIES  OF  STANDING  COMMITTEES 

Section  1,    The  "auditing  commit tee*'  shall  examine  the  records  of  the  State 
Vocational  Opportunities  Clubs  of  America  and  shall  make  a  report  to  the 
delegate  body  at  the  annual  business  meeting  as  to  the  fiucincial  status  of 
the  organization. 

Section  2.    Tlie  '*by-laws  committee"  shall  draw  up  and  present  to  the  C\'AE 
Executive  Committee  for  its  consideration  such  resolutions  as  may  be  in  order 
at  that  time  of  the  anmial  mee tinged, 

ARTICLE  IV  -  DELEGATE  BODY 

Section  l»    Vote  on  any  controversial  Issue  shall  be  by  roll  call  of  the 
schools. 
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ACTIVITIES  rj'JD  CONTEST  T'lANUAL 
GEORGIA  ASSOCIATION  VOCATIONJiL  OPPORTUNITIES  CLUBS  OF  AIIERICA 


Purpose  of  this  Georgia  VOCA  Activities  and  Contests 
i'lanual  is  to  provide  local  VOCA  Cltibs  with  the  information 
needed  to  operate  their  programs  successfully •     All  approved 
contests.  State  Convention,  Regional  Run-Off,  report  forms, 
judging  procedures.  State  VOCA  Executive  Council  and  club 
officer  information  is  included  in  this  manual.     For  more 
information  please  contact  the  State  VOCA  Club  Advisors, 
Division  of  Vocational  Education,  Georgia  Department  of  Edu-- 
cation,  Atlanta,  Georgia. 
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SECTION  I 
STATE  ORGANIZATION 
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VOCA  CREED 


We're  CVAE  students 
One  purpose  in  view. 
To  strive  for  the  best 
In  ail  that  we  do.    •  * 

To  accept  responsibibility r 

In  each  daily  task, 

And  look  toward  the  future 

By  learr^ing  from  the  past.   .  . 

To  work  together  our  place  to  find 

Through  use  of  our  hands , 

Our  hearts^  and  our  minds.    .  • 

To  realize  that  success 
Is  ours  to  hold, 
If,  through  CVAE,  cur 
Future  we  moid.   .  . 
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:  w-.r-OGES  OF  GEORGIA  VOCA 


To  assist  local  VOCA  Clubs  in  the  growth  and  develop- 
ment of  CVAE.  ^ 

To  Zarth^r  develop  a  respect  for  education  t  zo  i--,-- 
academic  experiences  coordinated  with  vocational  talents. 

To  promote  an  understanding,  and  appreciation  for  the 
responsibilities  of  citizenship,  the  world  of  work,  and  the 
American  way  of  life. 
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VOCA  STATE  MOTTO 

"A  Beginning" 

Learning  to  work^ 
Working  to  learn , 
Learning  to  finish 
A  job  well  done; 
Willing  to  try 
After  defeat 
To  be  successful 
For  a  life  completel 

VOCA  STATE  EMBLEM  AND  COLORS 
The  State  VOCA  emblem  presents  the  silhouettes  of 
two  students    (heads  only)  looking  toward  sun  rays  coining 
from  the  letters  VOCA.     Below  the  letters  are  a  torch  and 
flame*     The  emblem  should  be  in  club  colors  of  blue  and 
gold.     The  flame  may  appear  in  red. 


4SC9 


VOCA  CONSTITUTION  AND  BYLAWS 
The  first  draft  of  the  Georgia  VOCA  Club  Constitution 
and  Bylaws  was  written  by  Mrs.  Corrine  G.  Thompson  and 
Mrs.  Barbara  Elmore^  during  the  '^chool  year  of  1970-71.  A 
committee  of  seven  CVAE  coor^'xnc.        j  reviewed  the  draft 
in  Athens  in  March  of  the  same  sciiool  year*     Each  coordinator 
was  requested  to  review  the  document  with  his  local  clubs. 
During  G.V.A.  1971,  after  another  review,  the  Constitution 
and  the  Bylaws  were  approved  by  the  coordinators.  The 
revised  copy  was  then  sent  to  each  school  for  student 
evaluation  with  final  approval  at  the  1972  State  VOCA  Conven- 
tion. 
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STATE  VOCA  OFFICERS 
President 
Vice  Pres  nt 

.-tary 
Treasurer 
Parliamentarian 
Reporter 

STATE  VOCA  EXECUTIVE  COUNCIL 

The  executive  council  will  consist  of: 

a.  The  State  VOCA"  of f ice rs 

b.  One  Student  Regional  Director 
from  each  of  the  existing  regions 

c.  The  State  Club  Advisor 

d.  One  coordinator  from  each  region  elected 
by  a  statewide  vote  of  coordinators 


f 
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ORGANIZATION  OF  GEORGIA  VOCA 


GEORGIA 
VOCA 


I  

I  STATt; 

EXECUTIVE  COUNCIL 


STATE  SUPERVISION 
STATE  CLUB  ADVISOR 


GEORGIA 
C.V.A.E. 

STUDENTS 


STUDENT 
REGIONAL 
REPRESENTATIVES 


C.V.A.E. 

COORDINATOR ' S 


ERIC 
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ELECTION  OF  OFFICERS 
(Please  refer  to  Constitution  and  Bylaws) 


STATE ; 

Elected  by  voting  delegates  at  the  annual  State  Convention. 
A  nominee  must  receive  a  majority.     All  officers  are  for  one 
year  beginning  at  the  time  of  the  State  Convention. 


REGIONAL: 

Each  region  in  the  State  may  elect  one  student  Regional 
Representative*     The  Regional  Director  is  elected  at  the 
scheduled  Regional  meeting  during  the  State  Convention. 


LOCAL: 

It  is  suggested  that  local  clubs  pattern  their  organi-- 
zation  and  structure  after  the  State  club^  but  local  clubs 
may  have  more  or  less  officers. 
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GEORGIA  VOCA  DUES 


State  dues  must  be  paid  by  November  first  of  each 
school  year.     Dues  are  50<:  per  student  for  the  year.  Host 
State  club  activities  are  financed  from  State  dues.  These 
activities  include  such  expenses  as  are  incurred  for  the 
Officer's  Training  Conference,  the  State  Club  Executive 
Council,  Regional  meetings  and  the  State  VOCA  Convention. 
Other  expenses  are  contest  awards,  trophies,  publicity  and 
the  expenses  of  State  VOCA  officers  representing  the  State 
club- 

The  local  club  advisor  should  point  out  to  the  club — 
when  dues  are  discussed —  the  fact  that  100%  payment  of  dues 
on  time  gives  the  club  the  right  to  receive  bonus  points 
toward  the  "Club  of  the  Year"  award. 

Dues  should  be  sent  to  the  State  VOCA  Club  Advisor, 
Division  of  Vocational  Education,  Georgia  State  Department 
of  Education,  Atlanta,  Georgia,  30  334.     Checks  or  money 
orders  should  be  made  payable  to  the  VOCA  Clubs  of  Georgia. 
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JUDGING  CONTEST 


All  judges  at  all  levels  locals  regional  and  State  should 
be  trained  by  the  coordinator-in-charge  of  the  contest.  All 
rules  should  be  reviewed,  and  each  judge  should  understand 
rating  procedures  prior  to  contest  time. 

Tnw  judges  should  be  secured  for  all  contests,  and  in 
s^oxne  cases  three  judges  may  be  desirable. 

Rating  sheets    (shown  in  this  manual)  should  be  used  in 
all  contests. 

After  the  judges  have  selerted  t±e  top  three  entries  in 
aJ.1  contests,,  point  ratings  shcald  be  disregarded  and  the 
final  selection  should  be  left  tio  the  opinion  of  the  judges. 
Judges  need  not  be  influenced  by  rating  point  totals  in  their 
selection  of  winners. 
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I  STATE  CONVENTION 

f  Each  year  the  "event"  of  the  year  should  be  the  State 

j  VOCA  ConventioHp     When  possible,  tb.o       ivention  will  be 

held  during  the  months  of  March  or  Api^i,     All  local  clubs 
ar^  <^ncoaraged  to  attend  and  participate.     The  State  Executive 
Council  v;ill  select  the  site  and  dates  for  the  convention. 

Club  of  the  year  entries  are  only  made  at  the  State  level, 
ten  days  prior  to  the  contention. 

REGIQIHAL  COMPETETITION  RUN-OFFS  MARCH  OR  APRIL 

The  state  is;  divided  into  (5)   five  regions.  Regional 
Kun-Offs  should  be  held  the  first  week  in  March   (if  possible) 
±s\  each  of  the  regions. 

Each  coordinator  must  let  the  host  club  know  the  names 
of  the  contestants  and  the  contests  they  will  enter,  at  lea-^t 
10  school  days  before  the  contest  is  to  be  held. 

The  host  club  will  be  responsible  for  judges,  contest 
rooms,  and  eating  accomodations. 

Each  1st  place  winner  will  be  entered  in  the  State  compe-- 
tition  bo  be  held  at  the  State  Convention  in  March  or  April  of 
each  school  year. 
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SECTION  II 
CONTESTS  AND  AWARDS 


1 


I 

I 
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PURPOSES  AND  VALUES  OF  THE  CONTEST  PROGRAM 


/\mong  the  values  which  may  accrue  are ' 

1.  Creater  student  interest  in  school  v;ork 

2.  Enthusiasm  through  competition 

3.  ClassrooTn  work  put  to  use 

A.     Recognition  of  student's  best  work  and  success 

5.  Enphasic  placed  on  participating  and  doinp  one's  best, 
but  not  on  winning 

6.  Fariness,  good  sportsmanship,  and  integrity  encouraged 

7.  Student's  abilities  and  interests  discovered  and 
developed 

8.  Greater  interest  in  Regional  Run  Offs 

9.  Preparation  for  State  Convention 

10.     Publicity  resulting  from  the  contest  is  a  definite 
aid  for  advancement  of  good  public  relatiorn. 


RECO^H^IENDATIONS 

1.  Contest  program  should  be  an  outgrowth  of  the  Instructional 
program,  not  an  addition  to  it 

2.  Teaching  for  contest  purposes  rather  than  educational  should 
be  minimized 

3.  ''Winning'*  aspects  should  not  be  over-emphasized 


ALL  WORK  KUST  BE  STUDENT  WORK  BY  THE  STUDENT  (S)  SUBMITTING 

THE  ENTRY  OR  PARTICIPATING  IN  THE  PARTICULAR  CONTEST. 
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COMPETITIVE  CONTESTS:  REGIO:.'AL 

Each  club  may  have  one  entry  in  each  of  the  following 
contests  to  be  held  at  the  regional  level. 


1. 

VOCA  Club  of  the  Year 

2. 

Outstntiding  VOCA  Boy  of  the  Year 

3. 

Outstanding  VOCA  Girl  of  the  Year 

4. 

Job  Interview 

5. 

Scrapbook 

6. 

Talent  -  Perfortaing  Arts 

7. 

Talent  -  Arts  and  Crafts 

8. 

Voca  Club  Project  -  -  School  and/or  Community 

9. 

Cnroer  Manual 

10. 

Public  Speaking 

STATE  COb^ETITION 

The  state  competition  will  be  held  at  the  state  convention,, 
all  first  place  regional  winners  will  be  entered. 

The  city  that  host's  the  convention,  or  the  coordinators 
of  that  area  will  be  responsible  for  settincr  up  the  contest. 

The  host  coordinators  will  vrork  with  the  state  supervisor 
in  getting  the  judges  for  the  state  competition. 

Club  of  the  Year  entries  must  be  submitted  to  the  State 
Club  Advisor  10  days  prior  to  the  state  convention. 

VOCA  Convention  Trophy:     During  the  State  Convention  the  State 
Club  Advisor  will  be  charged  with  the  selection  of  the  VOCA  Convention 
Trophy.     This  trophy  will  be  awarded  to  the  club  accumulating  the  most 
points  during  state  competition.     Scoring  will  be  based  on 


1  point  for  each  contest  entered  at  the  State  level. 

3  points  for  each  third  place  award. 

4  points  for  each  second  place  award 

5  points  for  each  first  place  award. 


CONTEST  if  1 
VOCA  CLUE  OF  THE  YEAR 
Club  Ratings 

The  VOCA  Club  of  the  Year  Trophy  is  the  most  coveted  of  lall  awards 
that  Georgia  VOCA  makes  each  year.     The  trophy  is  presented  at  the 
Annual  State  Convention  and  remains  in  the  possession  of  the  club 
vrinning  it, 

Hov7  Clubs  are  Rated 

Clubs  are  rated  on  the  basis  of  objective  standards  which  carry  point 
values  according  to  their  relative  importance.     A  description  of  these 
standards  and  their  point  values  is  included  in  this  section  of  the 
manual.     It  is  suggested  that  they  be  discussed  x^'ith  all  club  members 
for  their  consideration  and  planning. 

Clubs  ranking  over  200  are  given  a  rating  of  Superior >     Clubs  ranking 
150  -  199  are  given  a  rating  of  Excellent,     Clubs  ranking  100  -  1A9 
are  rated  Good, 

Rules  of  VOCA  Club  of  the  Year  Competition 

1,  In  order  to  be  eligible  for  VOCA  Club  of  the  Year  competition, 
clubs  must  submit  the  Rating  Sheet  ten  days  prior  to  the  State 
Convention,     The  rating  Sheet  must  accompany  the  Annual  Club  Report, 
Each  point  on  the  Rating  Sheet  must  be  substantiated,  (Description 
these  reports  included  in  another  section  of  this  manual,)  Reports 
may  be  submitted  in  Scrapbook  form  or  in  a  notebook. 

Verification  on  the  Club  of  the  Year  Rating  Form,  Items  may  be 
covered  by  secretary's  minutes,  if  desired.     If  verification  is  not 
written  up  in  separate  form^  the  report  must  be  explicit  so  that 
judges  can  easily  find  the  information. 

2,  A  professional  judg^ing  committee  and  the  State  Club  Advisor  will 
evaluate  all  reports  and  determine  all  ratings, 

3,  All  av/ards  will  be  made  at  the  annual  State  Convention, 


IS 


I 
I 


STANDARDS  FOR  SELECTING  THE  VOCA  CLUB  GF  THE  YEAR 

1.     STANDARDS  OF  LOCAL  MEETING  PLACE  9  points 

The  9  points  are  based  on  3  points  for  each  of  the  following: 
Photos  should  be  submitted, 

(a.     Creed  framed  and  displayed 
b.     Fmblem  displayed 

c.     Permanent  minute  book  kapt  up  to  date 
J  2,     INITIATION  CEREMONY  FOR  NEW  ME^^BERS  5  points 

VJritten  report  or  publicity  clipping, 
f  3-     INSTALLATION  CEREMONY  FOR  LOCAL  OFFICERS  5  points 

•  Written  report  or  publicity  clipping. 

A.     PROFESSIONAL  CLUB  MEETINGS  12  points 

a.  The  12  points  are  based  on  an  automatic  3  points 
per  meeting.     Credit  given  only  for  four 
meetings. 

b.  Professional  meetings  include  meetings  other  than 
regular  business  meetings  at  which  time  a  guest 

7  speaker,  film  or  other  special  feature  is  planned 

for  the  purpose  of  promoting  proJ ''^sional  growth. 
However,  when  the  program  of  a  regular  business  meeting 
includes  a  special  feature  of  the  nature  described 
above,  in  addition  to  regualr  club  business,  this 

■  meeting  may  be  counted  for  points  toward  the  Club  of 

the  Year  Award, 

I  c.    Written  description  of  each  meeting  must  be  submitted. 

Minutes  are  acceptable  but  completeness  is  important, 

■|  ■ 

I  5.    VOCA  PROGRAM  DEVELOPMENT  OR  (ASSEMBLY  PROGRAM)  10  points 


a.     The  10  points  are  based  on  one  assembly  program 
I  per  year. 

-  b.     Program  must  present  phase  of  CVAE  or  VOCA 

c.    Written  report  must  be  submitted,  including 
Y  information  and  materials  such  as  the  following: 

I  1-     Name  of  club,  school  and  community 

2,     Type  of  program 
rj-  3,     Purpose  of  program 

I  4,     Details  of  planning  and  executing 

^  5.     Number  of  club  members  participating  and 

what  they  did 

f6.     Printed  prograia,  if  any 
7.     Pictures,  if  any 
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8, 
9. 


10. 


Local  and  school  publicity 

Local  evaluation  of  value  of  program  to 

club  members,  CVAE  program,  school  and 

community 

Other  materials  or  information  which  vxill 
aid  the  committee  in  evaluating  the  program 


Total  points  to  be  allowed  for  program  uill 
be  determined  by  contest  committee.     Fill  be 
rated  in  terms  of  value  to  cluh  members,  CVAE 
program,  school  and  community. 


6.  PUBLICITY 


20  points 


a. 


b. 
c. 


The  20  points  are  based  on  5  points  for  each 
item  of  publicity  appearing  in  the  local  or 
school  paper,  radio  or  T.V.  Show. 
All  articles  must  be  written  by  club  member. 
All  local  articles  must  appear  in  print  to  be 
valid  for  points  and  an  actual  copy  of  each 
article  as  it  appeared  in  print  must  be 
submitted. 


7.  APPEARANCE  BEFORE  CIVIC  GROUPS 

a.  The  20  points  are  based  on  an.  automatic  10  points 
for  each  appearance.     Credit  given  only  for  two. 

b.  Must  be  done  by  club  members. 

c.  May  be  done  by  one  or  more  c,' ub  members  and 

may  be  any  type  such  as  a  talk  or  demonstration. 

d.  Description  of  each  appearance  must  be  submitted. 

8.  LOCAL  BiPLOYER'EMPLOYEE  BANQUET  OR  FUNCTION 
The  20  points  are  based  on  the  following: 

An  automatic  20  points  for  holding  a  banquet. 

9.  STATE  OFFICER 


20  points 


20  points 


2  points 


a. 


b. 


c. 


Two  points  are  given  for  any  one  state  officer 

coming  from  the  local  chapter. 

Credit  given  only  for  officer  who  was  elected 

at  this  year's  state  convention 

Credit  for  one  officer  only. 


10.     ATTENDANCE  AT  STATE  CONVENTION 


5  points 


a. 


b. 


An  automatic  5  points  are  earned  if  the  chapter 
is  represented  with  an  official  delegate  to 
this  year's  state  convention. 

Number  of  delegates  attending  does  not  influence 
rating,  but  at  least  one  must  attend. 
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11.     PARTICIPATION  IN  CONTESTS  AT  REGIONAL  RUN-OFF  45  points 

I  The  45  points  are  based  on  5  points  for  each  contest 

in  which  the  club  participates  at  this  year's 
Regional  Run-off. 


I 


I 
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12.  PARTICIPATION  IN  CONTESTS  AT  STATE  CONVENTION  0-50  points 

The  50  points  are  based  on  5  points  for  each  contest 
in  which  the  club  participates  at  this  year's 
state  convention. 

13.  PvECREATIONAL  ACTIVITIES  20  points 

a.  The  20  points  are  based  on  an  automatic  10 
points  for  each  club-wide  activity.  Credit 
given  only  for  two* 

b.  Written  description  of  each  activity  must  be 
submitted. 

14.  ALUMNI  ACTIVITIES  5  points 

a.  The  5  points  are  based  on  the  following: 

1.  Alumni  active  all  year  3  points 

2.  Three  club  meetings  with  alumni  present.   .  1  point 
3«    Follow-up  survey  made  of  last  year's 

members  1  point 

b.  Copy  of  survey  results  must  be  attached. 

Co    Written  description  of  points  claimed  in  No.  1 
must  be  attached. 

15.  CLUB  PROJECT  (SCHOOL  OR  COMMUNITY)  5-15  points 

The  5-15  points  possible  are  based  on  a  worthwhile 
club  project  of  '^special  service**  either  to  the 
school  or  to  the  community.    A  professional  judging 
team  and  the  State  Club  Advisor  will  award  points. 

16 •     RELATED  PROJECT  INVOLVEMENT  5-15  points 

The  5-15  points  possible  are  based  on  a  curriculum 
project  and  follovj^up  where  academic  courseworlc  has 
been  displayed  with  vocational  experience. 

An  example  would  be  where  math  and  industrial  arts 
combine  to  build  a  child's  playhouse  later  donated 
to  a  children's  home. 
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17.  WORK  EXPERIENCE  OP,  TORK  SIMULATION  5-15  points 

A  short  vrritten  statement  outlining  on-the-job 
experiences  by  cooperative  students  or  a 
descriptive  explanation  of  training  stations  on 
the  school  campus  (with  pictures  if  possible). 

18.  CLUE  I'E^IBERS  INVOLVEMENT  IN  SCHOOL  ACTIVITIES  5-15  points 

Examples:     clubs  other  than  VOCA,  athletics, 

drama,  music,  leadership  and  service 

19.  VOCA  DUES  PAID  ON  TI^iE  12  points 

100%  membership  State  dues  mailed  to  state  club 
advisor  by  November  1st. 
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VOCA  CLUB  OF  THE  YEAR  REPORT 


DIRECTIONS: 


2. 
3. 


5. 


6. 


7. 


Keep  record  of  points  accumulated  during  year  and  transfer  to  this 
form  for  final  report. 

Begin  accumulating  points  at  close  of  immediate  past  state  convention. 
Give  all  information  called  for  below  and  enter  total  points  under 
**Local  Club  Rating."    Do  not  write  in  ''State  Rating*'  column. 
Prepare  tvro  copies  of  the  report.     Keep  one  for  your  files  and 
forward  the  other  copy  to  your  state  club  advisor. 

State  advisor  will  then  check  the  report  for  accuracy  and  complete-- 
ness,  sign  it,  and  forward  to  the  state  judges. 
Report  must  be  in  the  hands  of  the  state  advisor  at  least  ten 
days  prior  to  the  opening  date  of  the  state  convention,  and  must 
carry  all  signatures  and  substantiating  evidence  called  for  to 
be  valid. 

Substantiating  evidence  called  for  must  he  submitted  in  neat, 
logical  manner.     Separate  each  area  by  numbers  corresponding  with 
the  numbers  on  the  rating  sheet.     For  example,  evidence  for  No.  6, 
should  be  numbered  "6'^  and  neatly  presented. 

The  club  winning  the  highest  club  rating  will  be  the  VOCA  Club 
of  the  Year.     Scores  may  be  prorated  if  deemed  necessary. 


STANDARDS 


LOCAL 

POSSIBLE      CLUB  STATE 
POIMTS      RATING  RATING 


1.     STANDARDS  OF  LOCAL  MEETING  PLACE 

(List  items  for  which  points  are 
claimed) 


2.     INITIATION  CERQiONY  FOR  NEW  MEMBERS 
a.     Date  held 


3.     INSTALLATION  CEREMONY  FOR  LOCAL  OFFICERS 
a.     Date  held 


4.     PROFESSIONAL  CLUB  MEETINGS 
No.  held 


12 
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POSSIBLE 
POINTS 


LOCAL 
CLUB 
RATING 


STATE 
BATING 


VOCA  ASSEMBLY  PR0G2AM 
a.    Date  held 


b.    Attach  written  description 
PUBLICITY 

a.    No.  local  articles  or  shows 


b.    Attach  copies  called  for 
7.    APPEARANCES  BEFORE  CIVIC  OR  TRADE  GRbUPS 
a.    No.  appearances 


b.    Attach  description  of  each 
appearance 

8.    EMPLOYER-EMPLOYEE  SOCIAL  FUNCTION 

a.    Date  held 


b.    Type  function 


9.    STATE  OFFICER  (List  njtne  and  office  below) 


10 


20 


20 


20 


10.    ATTENDANCE  AT  STATE  CONVENTION 
Date  of  convention   


11.    PARTICIPATION  IN  CONTESTS  AT  REGIONAL 
RUNOFF:    LET  NAMES  OF  STUDENTS  AND 
CONTESTS  ENTERED. 


a. 
b. 
c. 
d. 


12.    PARTICIPATION  IN  STATE  CONTESTS  (List 
contests  below  for  which  points  are 
claimed) 


45 


0-50 


I 


LOCAL 

POSSIBLE  OX^B  STATE 
_ POINTS        RATIVG  RATING 


a.  No.  held  

b.  Attach  written  description  of  each  20 

14.     ALL^INI  ACTIVITIES 

a.     Check  activities  for  xzhich  points 
are  claimed: 

1.  Alumni  active  all  year   

2.  Three  club  meeting  with  alut^ii 
present 

3.  Follov7-up  survey  made  of  last 


year's  students    5 

15,     CLUB  PROJECT  (School  or  Community)  5-15 

36.     RELATED  PK.OJECT  INVOLVEMENT  5-15 

17.     UTOPJ<  EXPERIENCE  OR  HORK  SItlULATION  5-15 

in.     CLUB  MEMBERS  INVOLVE^^ENT  IN  SCHOOL 

ACTIVITIES  5-15 

19.  VOCA  DUES  PAID  ON  TIIIE  (10C%  Hembership)  12 
POSSIBLE  POINTS  —   300 


TOTAL  POINTS  ACCUMULATED 


Local  Club  President 


Local  Club  Secretary 

Date  Report  *Nailed  to 
Sta^e  Club  Advisor 


J 
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I  13.     RECREATIONAL  ACTIVITIES 


Certified  by  Coordinator 


School  Official 


State  Club  Advisor 
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COivIESI  2  and  3 


Contest  2 

Outstanding  VOCA  Boy  of  the  Year 


Contest  3 

Outstanding  VOCA  Girl  of  the  Year 


Local  Club! 

Each  local  VOCA  Club  Is  encouraged  to  hold  a  local  contest  (  of 
their  own  design)  to  select  the  outstanding  boy  and  the  outstanding 
girl.     A  local  comittee  of  educators,  business  and  civic  leaders 
should  be  used  to  judge  the  local  contest. 

Regional : 

EACH  CLUB  MAY  ENTER  ONE  BOY  AND  ONE  GIRL  AT  THE  REGIONAL  RUI-KOFF, 

The  student  must  attend  the  Regional  Run-off  to  be  interviewed  by 
a  committee  of  unbiased  educators,  business  leaders  and  civic 
leaders  vho  will  study  the  standards  for  selecting  the  VOCA  student 
of  the  year,  study  the  student's  notebook  and  interview  all 
candidates. 


Pegional  and  State 

PURPOSE:  To  encourage  a  high  degree  of  student  achievement  in 
the  total  CVAE  Program. 

Standards  for  possible  consideration  may  include: 
Leadership  in  local  VOCA  Club. 

Service  to  the  club,  the  school  and  the  community. 
Grade  point  average  improvement 
Social  and  mental  growth  xirhile  a  member  of  VOCA 
Improved  school  attendance 
On-the-~j  ob  experiences 

In-^class  or  laboratory  growth  and  development 
The  student  Interview 

Comments  and  recommendations  from  academic  teachers, 
vocational  teacher  and  the  school  principal. 
The  300  short  report. 


1, 

2. 
3. 
A. 
5, 
6, 
7. 
8. 
9. 

10. 
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Each  iten  shall  be  given  a  point  value  from  1-7  points.  The 
actual  interview  vill  be  assigned  a  weight  of  1  ^  10  points. 

The  judges  will  then  caapute  the  points  awarded  and  select  the  top  3 
candidates.    From  these  3  students  ^  the  top  student  shall  be  selected 
with  no  regard  to  points • 

After  selecting  the  top  3  students  the  judges  may  require  a  second 
interview  of  no  more  than  3  irlnutes  each  -  for  final  selection. 


NOTES  TO  COORDINATORS:     (VOCA  STUDENT  OF  THE  YEAR  REPORT) 

1.  Each  school  shall  be  allowed  to  enter  one  boy  and  one  girl  each. 

2.  Each  entry  will  vrrite  a  short  report  (300  words  or  less)  giving  a 
description  of  his  school  and  jo^  success  and  experiences  for  the 
year. 

3*    Each  entry  will  be  prepared  to  answer  a  minirur  of  three  questions 
related  to  the  CVAE  Program  and  his  or  her  experience • 

A.     Each  entry  will  be  prepared  to  face  a  panel  of  judp.es  and  answer 

questions  concerning  CVAE,  the  school,  future  career  goals  and  club 
activities. 


The  300  work  report,  letters  of  recommendation,  pictures,  grade 
sheets,  attendance  reports  etc.  should  be  bound  together  in  a 
notebook  or  a  simple  binder  or  folder. 


ERIC 


vcx:a  stddect  of  thje  year 

Rating  Sheet 

'-•^•^TTie      f  St    Jent::  School: 


H.r]plc  -er;   City  or  County: 

STANDS  r:i  Point  Value 


CIRCLE  ONE  ONLY 


I,     .-eaciorohip  in  local  VOCA  Club  12  3  4  5  6  7 

II •  Grade  Point  Average  imorovement 
(Loolc  for  official  transcript  or: 
signature  of  principal  as  proof 

of  grades)  1  2  3  4  5  6  7 

III.  Servic^  to  the  club,   the  school/ 

and  or   che  coimrnnity  12  3  4  5  6  7 

IV.  Social  and  mental  Growth  while 

a  member  of  CVAE   (Look    for  letters        12  3  4  5  6  7 
from  teachers  and  school  administrators 

V.  Improved  overall  school  attendance        12  3  4  5  6  7 

VI.  On-the-job  Experiences  12  3  4  5  6  7 

and  or 

In-class  or  laboratory  growth 

and  development  12  3  4  5  6  7 

VI I.  Comments  and  Recommendations: 
by  teachers,  academic  team 
member Sr  vocational  instructors, 

and  school  staff  123  4  567 

VIII.  Short  Report  by  student 

(Not  more  than  300  words)  12  3  4  5  6  7 

IX.  Student  Interview  123456739  10 


Total  Points: 
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JOB  IOTErvVIE7'J 


Purpose : 

To  stimulate  interest  and  acquaint  the  students  with  e!nplo>Tnent  procedures 
vhich  they  will  face  in  applying  for  positions  in  industry,  F;overnment 
or  business;* 

Rules ; 

1.  Contest  Judged  252  on  application  form  and  75%  on  personal  interview. 

2.  Assemble  at  designated  room  cne-half  hour  prior  to  personal  interview 
tir.a  for  purpose  of  filling  out  anplication  form. 

3.  Contestants  apply  for  job  or  position  of  thoir  choice  in  keepinp. 
with  ;  .areer  objective* 

4.  Personal  data  sheets  is  recoianended,  but  not  required. 

5.  Photo  should  be  attached  to  Personal  Data  Sheet. 

In  order  that  the  contestants  may  understand  their  good  and  bad  points 
and  thus  be  able  to  profit  by  the  judges'  rating,  summary  3heets  showinp 
a  composite  scoring  of  the  judges  will  be  sent  to  each  contestant  as 
Goon  after  the  Rej^ional  contests  as  possible. 


Judging : 

The  contestant  in  the  job  interview  contest  is  first  interviewed  by  a 
receptionist.     The  receptionist,  after  a  brief  interview,  giv^s  the 
applicant  an  employment  application  to  fill  out.    Upon  the  completion 
of  this  application,  the  contestant  returns  the  application  to  the  recept- 
ionist who  rates  it  from  the  standpoint  of  legibility,  neatness,  and 
completeness  in  answering  or  acknoweedging  all  questions.    During  this 
ratinf'  period,  the  applicant  is  told  to  be  seated.    After  the  recep- 
tionist completes  the  scoring  of  the  rating  sheet  i:n  other  general 
areas  as  the  manner  in  which  tho.  applicant  introduced  himself /herself , 
the  expression  and  tone  of  voice  used,  the  applicant's  general  attitude 
and  appearance,  the  contestant  is  conducted  to  an  interviewer.    Here  the 
applicant  is  rated  once  again  on  such  factors  as  the  introduction,  manner 
of  ansvering  questions,  ability  to  express  himself /herself ,  general 
attitude,  and  leave-taking.    Judging  and  scoring  is  done  on  a  point 
system  by  the  receptionist  and  the  interviewer.    See  rating 
sheet • 
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Contest  Personnel: 

1.  Chairman  should  assar^ble  judf:es  ore-half  ho^ar  before  inttrviev-  cirr:- 

to       '*et  questions,  explain  rating  procedures,  ^ive  out  rating  greets 
for  ir  ^ervieij,  go  over  applications,  set  up  facilities,   md  inf^urc 
reasonable  degree  of  privacy  for  judges, 

2.  Co--Chaiman  -  secure  application  formr^,  meet  vith  contest nnts 
one-half  hour  before  interview,  explain  hov  to  fill  out  forni,  ans^vcr 
questions,  and  give  completed  anplicaticns  to  chainnan. 

3.  Two  to  3  judf;;cs  revievJ  application  forms  -  use  ratinj  sheets  for 
personal  interview  -  Judges  may  rotate  turns  at  inten'iex^Ting  -  but 
only  one  judge  should  question  any  given  appliamt  -  others  should 
observe* 


Suggested  Interview  Questions: 

liJhy  are  you  takii?a;  CVAE? 

VThat  do  you  like  most  about  It? 

l^at  are  your  favorite  subjects?  \<hy1 

What  subjects  do  you  dislike?  l."hy? 

tJhat  are  your  extra-curricular  activities? 

What  type  of  work  do  you  liS:e? 

What  would  you  like  to  be  doing  five  years  from  now?    Ten  years' 

X^at  jobs  could  you  do  v;ell  without  further  training? 

\Jhat  is  your  career  objective? 

How  does  your  family  feel  about  yovr  working? 


NOTE: 


The  following  application  and  rating  sheets  should  be  used  in  all 
Regional  Run-Offs  atid  at  the  State  Convention, 
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Print  (Page  1) 
Date 


APPLicATio:;  FOPv  E:TiOY!^!rr 

Position  applied  for  

 Height  Weij^ht 


Address 


(Street  or  RFDT^City)  (State) 

Previous  Address  ^   

Eirth  date   


Telephone  I  o. 


Stote  Social 
Security  Tunber^ 


Birthplace^ 


(Month)        (Day)  (Year) 


(City,  State) 


CHECH  ALL  TtiAT  APPLY: 


Female 

Mala 

Single 

Harried 

Widovjed 

Divorced 

Separated 


I'uraher  and  age  of  dependents 


Own  hone 

Rent    

Beard  Relationship  of  dependents^ 

Live  (Parents) 


With  (Relatives)  Business  or  occupation  of  father 
Purchasing  home 


(or  husband) 


iT-terested  in:    Temporary  work 

Saturday  only 
Salary  expected   


;  Full-tine 


Part-time 


Are  you  responsible  for  your  entire  support 

on  yo^i  for  their  support:  Number   

Mature  of  any  physical  defects  

Recent  illnes: as  

Pate  of  last  physical  examination^  


Others  who  are  dependent 


Apes 


Education 

Circle  grade  j 
Completed 

Name  of 
School  Location 

Major 
Subject 

Year 
Graduated 

Elementary 

1  2  3  A 
5  6  7  8 

High 

1  2  3  A 

Business  or 
Vocational 

I  2  3  A 

College  or 

I  2  3  A 

night  or 
Correspondence 

1  2  3  A 

Civo  details  of  any  other  educational  training: 
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Print  (~age  2) 

V.Tiat  are  your  hotbies?  

In  case  of  illness  or  energancy,  notify: 
::rin-e  Address 


Relationship  ^  Telephone 


VJhy  do  you  feel  qualified  for  the  position  for  which  you  are  appl /inf 


PREVIOUS  E!IPL0YI<1LNT 
(Last  emplo^Tnent  first) 


From 

To 

Month 

Month 

Year 

Year 

I!onth 

Month 

Year 

Year 

Ilonth 

Ilonth 

Year 

Year 

Name  and  address  of  enployer 


Departtnent-Position  j  Reason  for 
Duties-^Salaries  leaving 


PERSONAL  REFERENCES 
(Do  not  give  names  of  relatives  or  former  employers) 
Name  Address  Occupation 


I. 
3/ 


Do  not  write  in  space  belov. 


Personality 
Attitude 


Interviewed  by: 


Ambition  and  initiative^ 
Calmness 


Other  remarks : 


Physical  qualities_ 

Intelligence   

Leadership 


Appearance  and  Grooming^ 
Work  best  suited  for   
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CONTEST      5  SCRAPBOOK 

Entries  in  the  Scrapbook  Contest  will  be  mailed  to  the  Regional 
Run-Off  Chairman  at  least  10  days  prior  to  the  date  set  for  the  Regional 
Contest  Run  Off.     The  following  criteria  for  judging  entries  will  be 
considered  and  each  criterion  will  carry  points  toward  evaluation,,, 
please  see  the  rating  sheet. 

THEKE,  CLUB  ORGANIZATION  AND  OBJECTIVES,  ACTIVITIES  (SOCIAL,  RECREATIONAL) 
ON-^THE-'JOB  EXPERIENCES  OR  SIMULATION,  CLASSROOM  PROJECTS  OR  ACTIVITIES, 
ARRANGEMENT  AND  LAYOUT  OF  SCRAPBOOK  (table  of  contents,  continuity, 
conciseness  and  originality) • 

Each  scrapbook  will  be  on  display  at  the  Regional  Run-offs.  The 
winning  entry  will  be  servt  to  the  State  Scrapbook  Committee  10  school 
days  before  the  State  Convention. 

The  club  scrapbook  should  present,  in  logical  form,  a  history 
of  all  club  activities  for  the  past  school  year.    Items  used  in  the 
Scrapbook  may  cover  one  calendar  year  -  from  the  last  state  convention 
until  the  10  days  prior  to  this  year's  convention. 

The  scrapbook  may  not  be  used  as  an  entry  in  the  '*Club-of-the- 
Year  Contest."    Materials  may  be  duplicated  and  appear  in  both  scrapbook 
and  in  the  notebook  verifying  materials  and  activities  to  support 
the  club~of-the~year  entry. 

The  following  rating  sheet  should  be  used  by  all  judges  at  the 
Regional  Run-Off s  and  at  the  State  Convention, 
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Entry  Number 
Judge's  Name 


SCRAPBOOK 
Rating  Sheet 
Theme  of  Scrapbook^^ 
School 


Directions :      1.     Fill  out  separate  rating  sheets  for  each  scrapbook. 

2,  Sub-headings  have  been  given  point  values  as  a  guide 
in  determining  total  judged  points  for  each  major 
heading. 

3.  Total  the  judged  points  and  place  this  total  score 
at  the  bottom  of  the  page. 

PURPOSE:  (Possible  Points  -  10)      Judged  Points  ^  


Is  the  purpose  expressed  clearly  In  preface 
and  does  the  scrapbook  achieve  this  purpose? 


ORGANIZATION: 

Preface  and  Table  of  Contents 
CVAE  and  VOCA  Information 
Arrangement  of  Information 
Coiitinuity  of  Thought 

APPEARANCE : 


(Possible  Points  -  20)      Judged  Points 


(Possible  Points  -  10)      Judged  Points 


Originality  and  conciseness 
Appropriateness  of  Illustrations 
Neatness 
Layout 


USE  OF  WORDS; 

Grammar 
Spelling 

SUBJECT  COVERAGE: 


(Possible  Points  -  10)      Judged  Points 


(Possible  Points  -  50)      Judged  Points 


Club  and  Program  organization ^ 
activities  J  and  projects.  Work 
experiences,  laboratory  simulations 
and  CVAE  accomplishments  in  terms  of 
club  and  program  objectives. 


TOTAL  JUDGED  POINTS 
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CONTEST  //  6  Talent-Performing  Arts 
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Purpose:    To  encourajte  cultural  participation. 

Each  club  may  enter  one  entry  in  this  contest.     The  entiy  may  be 
comprised  of  one  to  eight  members.     Time  will  be  limited  to  10  minutes 
for  any  talent  of  the  club'^s  choosing.     The  10  minute  rule  is  a  maximum. 
No  minmum  will  be  set. 

This  contest  will  be  held  just  before(or  after)the  awards  banquet 
at  the  state  convention.  At  the  Regional-Run  Off  the  host  coordinator 
will  schedule  the  talent  contest. 

EXAIIPLES:     dramatic  reading,  live  entertainment,  speech,  dance, play 
band,  solo,  comedy  act  or  combination  of  two  or  more  of  those  listed. 
Entries  are  not  limited  to  examples  presented  here. 

REGIONAL  RUN  OFF:     Each  coordinator  entering  students  in  this  contest 
should  contact  the  host  coordinator  if  special  arrangements  are  needed 
to  assist  the  student's  performance. • .at  the  school  hosting  the  Run  Off. 

STATE  CONVENTION:      The  local  club  sponsoring  the  Regional  Run-Off 
Winner  in  Contest  #6  Talent-Performing  Arts  is  responsible  for  the 
transportation  and  all  necessary  arrangenients  for  their  entry  to, during, 
and  from  the  state  convention  site.     The  follox^^ing  contest  rating  sheet 
must  be  used  at  the  Regional  and  State  levels  during  competition. 
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Contesf 

Talent-Perf ormina  Arts 
RATING  SHEET 


POr'>TT  1 

POI^^TS 

ITEM 

VALUE 

AWARDED 

r. 

Poise  and  confidence 

II. 

Stage  Appear;^nce 

15 

Ill 

.  Talent 

IV, 

Originality 

15 



V. 

«■ 

Audience  Reaction 

5 

Total  Points 

100 
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CONTEST  //  7    ARTS  AND  GRAFTS 

PURPOSE:    To  encourage  studencs  to  develop  all  skills  and  talents. 

Each  club  may  enter  one  entry  in  the  Arts  and  Crafts  Contest.  The 
entry  may  be  designed,  built,  crafted  or  painted  by  one,  or  any  number 
of  CVAE  students.    It  may  be  constructed  of  any  material  and  it  may 
be  of  any  size,  shape  and  color. 

IT  MUST  EE  THE  WORK  OF  THE  VOCA  STUDENTS  •  ♦  

EXAMPLES:    paints,  projects  from  industrial  arts,  home  economics, 
science  class,  machine  shop,  art,  wood  shop,  auto  shop,  agri-shop, etc. 
or  the  entry  may  be  designed  and  constructed  in  the  borne  ox  a  training 
site. 

REGIONAL  RUN  OFF:  Each  coordinator  entering  students'  projects  or  art 
objects  in  this  contest  should  contact  the  host  coordinator  if  special 
space  or  arrangements  are  needed  for  proper  display  at  the  Regional. 

STATE  CONVENTION:     The  local  VOCA  club  sponsoring  the  Regional  Run  Off 
Winner  in  Contest  //  7 (Arts  and  Crafts)  is  responsible  for  the  transportation, 
and  all  necessary  arrangements  for  their  display  at  the  State  Convention. 

The  following  rating  sheet  must  be  used  by  the  Judges  at  the  Regional 
and  State  contests - 
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RATI'^r.  SHEET 


Talent-Arts  and  CraftP 


1 

1 

ITEM 

Point  j 
Value 

Points 

I. 

Display  and  Arranoement 

10 

II. 

Creativity 

Ill 

.Oriqinalitv 

10 

IV. 

Art,   talent  or  craft  skill 
(must  be  the  v;or''  of  one  or 

nio^e  students  enrolled  in 

CVAE) 

f>0 

V. 

Special  Effects 

10 

Total  Points 

100 
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CONTEST  //  a 

VOCA  CLUB  PROJECT 

SCHOOL  ATJD  OR  COMMUNITY  ^ 

This  is  either  a  committee  of  students  or  an  enire  local  VOCA 
club  project.    All  Georgia  VOCA  clubs  are  encouraged  to  participate, 
in  this  contest  each  school  year. 

A  Club  (or  group  of  students)  may  enter  only  one  entry  per  club. 
The  project  may  be  of  service  to  the  school,  the  community  or  a  combination 
of  both.    These    projects  will  be  judged  prior  to  the  Regional  Run-off 
and  should  be  in  the  hands  of  the  regional  chairman  at  least  16  days 
prior  to  the  coiPpetition.    A  description  of  the  project  should  be 
limited  to  25  pages  and  placed  in  a  3  ring  notebook.    The  winning  project 
will  be  announced  the  day  of  the  regional  competition. 

The  winning  ragionai  project  will  be  sent  directly  to  the  state 
supervisor  by  each  regional  chairman  and  the  winning  State  projects 
will  be  announced    at  the  State  Convention 

EXAMPLES:    Description  of  Projects:     A  community  project  is  a  worthwhile 
civic  endeavor.     It  may  be  a  short  project  which  extends  over  a  short 
period  of  time.     It  may  or  may  not  involve  all  club  members  and  may  or 

may  not  contribute  directly  to  the  promotion  of  CVAE  and  VOCA. 

Specific  Exampltes:  Care  Packages  Safety  Campaigns 

Visits  to  Rest  Homes  Needy  Faimly  project 

Voting  Drives  Assistance  to  a  civic 

Community  Chest  Drives  group  or  project 

Community  Clean  Up 

A  school  project  may  or  may  not  be  or  direct  service  to  the  school  and 

may  or  may  not  benefit  the  whole  school.     It  may  be  for  any  period  of 

time.    It  should (not  required)  involve  all  club  members.  Specific 

examples:  Career  night,  CVAE  Day  or  Week, Teacher  Appreciation  Day  and 
Campus  Clean-^up. 

4944 


In  addition  to  the  examples  noted  on  the  last  page  a  club 
may  elect  to  serve  both  the  school  and  the  community  in  the  same 
project.    The  following  report  form  should  be  used  in  the  front 
of  the  notebook.    This  will  give  the  judges  a  quick,  concise  over-^all 
picture  of  the  project.    This  ratins  iiheet  must  be  used  by  judges  at 
both  the  Regional  and  State  Competition. 


V    0      C  A 

SAMPLE  FOKM  REPORT  OF  CLUB  PROJECT 

This  form  should  be  completed  for  the  project  and  placed  in  the  front 
of  the  project  notebook. 


CLUB  Date:, 

Advisor:   


Name (or  Kind)  of  Project: 
Purpose  of  Project:  


Date  Begun:  Date  Completed: 

Niuaber  of  Club  Members  Participation:  


Description:    Write  a  short  paragraph  describing  your  project  and  how  it 
was  carried  out. 


Signature  of  Club  President  or 
Project  Chairman 


Signature  of  Club  Advisor 
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RATING  SHEET:      VOCA    SCHOOL  AND/OR  COMMUNITY  PROJECT 

SCHOOL:  ^TITLE  OF  PROJECT:  

CITY:    .   — 


POSSIBLE  POINTS  POINTS  Al^^ARDED 


PROPOSE:  10 

Is  the  purpose  expressed  clearly 
in  preface  and  does  the  project 
achieve  this  purpose? 


ORGANIZATION: 

(of  the  notebook)  Arrangement 
of  Information  and  continuity 
of  thought. 


SUBJECT  COVERAGE: 

Notebook  should  Include  information 
such  as:  Importance  and  development 
of  service, procedures, major  activities, 
groups  served, publicity .student 
participation »and  learning  experiences. 


USE  OF  WORDS: 

Grammar  and  Spelling 

FOLLOW  UP 

Value  of  Project 
(Was  it  worthwhile)?? 

TOTAL  POINTS  100 


10 
20 
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^3 

CONTEST  //  9      CAREER  MANUAL 

Each  CVAE  student  sliould  begia  to  think  about  the  future  and  how 
they  fit  into  selected  occupations.    This  contest  should  encourage  in- 
dividual students  to  inve??tigate  jobs  and  see  no»t  only  what  the  occupation 
has  to  offer  but  what  one  must  do  to  obtain  this  career  goal.    The  stuJeut 
should  ask  himself  the  following  questions: 

What  does  this  job  have  to  offer  me  ???      Wxat  do  I  have  to  offer  to 
to  this  field???      I^at  education  and  training  is  necessary  to  secure 
this  position????      \«/hat  rewards  are  available,  should  I  seek  this  career??? 

Each  student  entering  this  contest  should  do  his/her  own  work. 
The  coordinator  and  team  teachers  should  only  advise.     The  student  should 
research  the  job  or  jobs  in  one  major  area  of  his/her  choice... for  example: 
jobs  in  heavy  construction  or  the  field  of  nursing.     The  student  report 
may  be  in  the  form  of  a  "paper",  notebook  or  manual. 

One  student  career  manual  from  each  local  club  may  be  entered  at  the 
Regional  level.     TI^O    career  manuals  will  be  judged  as  winners  at  the 
Regional  level  and  both  will  be  declared  as  1st  place  winners.  These 
two  manuals  will  be  sent  to  the  state  VOCA  club  advisor  and  this  will 
make  10  entries  at  the  State  Convention.    At  the  State  Convention  the 
following  awards  will  be  given:  1st  place,  2nd  place  and  3rd.  place. 

Manuals  should  not  be  more  than  50  typed  pages (typing  is  not  required) 
and  should  be  submitted  in  a  three  ring  notebook  or  a  simple  folder  or 
binder. 

Both  Regional  and  Statejudges  must  use  the  following  rating  sheet. 
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CAREER  MANT-IAL 


ITEM 


I.  Actual  Student  Research 

II.  o J'^anization  oi  Material 

III.  Creative  drawings,  pictures, 
or  photographs 

IV.  Career  Information 

V.  Future  opportunities  for  the 

student 

VI.  Conclusions  o^-  sutnmarv 


Total  points 


POSSIBLE 

POINTS 


POINTS 
AlA'ARDED 
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CONTEST    //    10    PUBLIC  SPEAKING 
l^URPOSL:     To  develop  the  students  ability  to  organize  and  present 
information  in  an  effective  manner  to^group  of  peers  or  adults. 
This  contest  also  serves  to  select  outstanding  students  to  assist  with 
the  State  Convention. 

PROCEDURE:    The  student's  speech  should  be  approximately  3  minutes  long  ♦ 
The  coordinator  should  help  the  student  time  the  presentation.     If  the 
student's  speech  is  over  4  minutes  the  coordinator-in-charge  of  the 
contest  should  ask  the  student  speaking  to  please  stop  and  take  their  seat. 
In  order  that  the  contestants  may  understand  their  good  and  bad 

points  and  thus  be  able  to  profit  from  their  rating  sheets  the  ratings 

will  be  given  to  the  contestant  as  soon  after  the  speaking  contest  as 
possible . 

The  speech  should  be  prepared  and  practiced  several  times  prior  to 
contest  time.     The  topic  is  optional  and  completely  open.  Suggested 
topics  might  include: 

a.  The  .generation  gap  d.  Our  changing  society 

b.  C.V.A.E.  and  me  e.  Affects  of  Drugs 

c.  Transportation  today  and  tomorrow       f.  Pollution 

One  entry  allowed  per  club  at  the  Regional  Run  Off.     lliis  is  a 
good  contest  for  all  students  to  watch  at  the  Region  and  State. • .while 
other  contests  are  in  progress.    Notes  made  during  the  preparation  may 
be  used  during  the  actual  speech »  if  the  contestant  so  desires.  The 
student  should  not  "read"  the  speech.     The  follo^^ving  rating  sheet  should 
be  used  during  competition  at  the  Regional  and  State  contests. 
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RATING  SHEET 
PUBLIC  SPEAKING  CONTEST 
NAME  OF  CONTESTANT  


VOCA  CLUB:  ^^^^^Y: 

TOPIC  OF  SPEECH:  


LENGTH  OF  PRESENTATION:  (Minutes) 

I  I  M  I  i  I  i  M  n  M  M  I  I  i  I  I  M  N  I  I  I  M  1  I  M  M  M  M  M  M  I  I  M  N  U  I  I  1  M  M  M  I  M  I  I  I  I  I  I-+ 
Directions:    each  item  under  Content  and  Presentation  carries  a  total 
weight  of  5  points.    The  weight  you  give  each  item  should  be  anywhere  from 
5  points  to  1  point... judging  from  excellent  to  poor.    Total  the  points 
for  all  items  and  place  the  total  score  at  the  bottom  of  the  page. 

CONTENT 

(Possible  Points    25)      ACTUAL  POINTS   . 


DID  THE  SPEAICER, 


J>evelop  the  subject  adequately? 

Support  opinions  by  effective  examples? 

Make  effective  use  of  diction  and  English? 
"Have  unity,  coherence,  and  emphasis  in 
the  presentation? 

Organize  the  material  well? 


PRESENTATION 
(Possible  points  35)        ACTUAL  POINTS, 


DID  THE  SPEAKER, 


_Show  poise  and  confidence? 
JIave  a  pleasing  manner? 
Jflold  audience,  attention? 
JIave  a  clear,  pleasing  voice? 
Have  a  good  personal  appearance? 
""Have  a  good  pronunciation  and  enunciation? 


TOTAL  ACTUAL  POINTS  AWARDED 
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AWARDS 

LOCAt  CLUB:      Awards  by  local  VOCA  Clubs:    I^henever  possible  local 
VOCA  clubs  and  their  CVAE  coordinators  should  strive  to  have  local  run-off s 
within  their  own  school.     Competition  and  related  activities  on  the  local 
level  will  improve  morale  and  build  interest  in  the  curriculum  and  program. 

REGIONAL  RUN  OFF:     The  Regional  host  or  chairman  should  meet 
with  a  committee  of  coordinators  from  their  region  and  make  plans  in 
September  or  October  for  financing  the  Regional  Run-Off  in  terms  of  trophies, 
gifts,  prizes  and  other  aviards. 

PLEASE  NOTE:     THE  CLUB  OF  THE  YEAR  WILL  NOT  BE  JUDGED  ON  THE  REGIONAL  LEVEL 
Whenever  possible  1st,  2nd  alid  3rd  place  prizes  should  be  awarded.  The 
Career  Manual  Content  is  an  exception. 

STATE  CONVENTION:     The  State  VOCA  Executive  Council  will  plan 

the  awards  program  and  will  take  the  leadership  in  securing  all  awards 

on  a  statewide  basis.     Local  clubs  and  coordinators  are  encouraged  to 

assist  the  Executive  Council  and  the  State  Club  Advisor. 

At  the  state  convention  the  following  awards  will  be  presented  in 

each  contests:  FIRST  PLACE 

SECOND  PLACE 
THIRD  PLACE 

Tlie  dates  for  all  Regional  Run-Offs  and  the  State  Convention 
will  be  announced  to  all  clubs  by  the  State  Club  Advisor  no  later  than 
November  1st.  of  each  schoo3.  year 
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SECTION  III 
SUGGESTED  GUIDELINES 
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SUGGESTED  ORDER  OF  BUSINESS  FOR 
VOCA  MEETINGS 


1.  The  meeting  is  called  to  order  by  the  president — 
two  raps  of  gavel. 

2.  Recite  the  VOCA  Creed.     (Three  raps  of  gavel 
for  menibers  to  stand;  one  rap  to  sit  down.) 

3.  The  minutes  of  the  preceding  meeting  should  be 
read  by  the  secretary.     These  may  be  approved 
as  read  or  may  be  approve^^  with  additions  or 
corrections. 

4.  Treasurer's  Report  is  read  and  "received  as  read 
and  filed  for  audit  (Chair  so  states)." 

5.  Reports  of  commit tes  are  called  for  by  the 
president. 

6.  Unfinished  business  is  taken  up  at  the  call  of 
the  chair  or  of  the  meeting. 

?•     New  business. 

8.  The  program^  if  any,  may  be  held  at  this  point. 
This  is  considered  part  of  the  meeting  and  the 
president  presides  throughout  with  the  assistance 
of  the  program  chairman. 

9.  Adjournment.    This  may  be  followed  by  refreshments 
and  entertainment. 
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OFFICER  INSTALLATION 


This  impressive  ceremony  can  be  adapted  for  use  by  your  local 
VOCA  Club  in  installing  nev/  officers.    However,  since  it  should  be  a 
standardized  and  formal  ceremony.  It  is  given  in  full  detail. 

This  event  may  take  place  at  the  same  time  new  members  are 
initiated  into  your  local  VOCA  Club.    You  may  wish  to  invite  parents, 
friends,  and  faculty  to  this  ceremony. 

Staging:     In  the  center  of  the  st^^ige  or  room,  place  lighted  candles — or 
spell  out  C.V.A.E.  with  large  "cut-out"  letters.    If  possible,  use  a 
floral  center  piece.    Use  VOCA  colors — blue  and  gold.    Display  the 
creed,  emblem,  and  motto.    Place  the  American  flag  in  the  proper 
place  on  the  platform,  and  a  Bible  on  the  table  in  such  a  manner  as 
to  be  visible  to  the  audience. 

If  the  platform  is  small/  place  only  enough  chairs  on  it  for  the 
outgoing  officers.    The  incoming  officers  can  then  be  seated  in  the 
first  row  of  the  auditorium — ready  to  take  their  places  upon  the  platform 
at  the  proper  time.    However,  if  the  platform  is  large  enough  to  accommo- 
date them,  the  outgoing  officers  should  sit  on  the  right  side  of  the  stage 
(from  audience  viewpoint),  with  the  incoming  officers  on  the  left  and 
opposite  their  corresponding  officers. 

Officers  should  sit  from  left  to  right  in  this  order:  President, 
Vice  President,  Secretary,  Treasurer,  Reporter,  and  Parliamentarian. 

Music;    If  at  all  possible,  it  is  very  effective  to  have  a  pianist  playing 
"America  the  Beautiful"  as  the  officers  file  up  on  the  platform.    This  may 
be  played  softly  at  both  the  beginning  and  the  end  of  the  ceremonies. 

Ceremony:    The  outgoing  President  speaks  first:    'Tellow  members  of 
Vocational  Opportunities  Clubs  of  America,  it  is  my  pleasure  at  this  time 
to  present  your  nev/  officers—duly  elected  and  entrusted  with  the  adminis- 
tration of  this  organization  during  the  coming  year.    Will  each  of  our 
incoming  officers  please  stand  when  called  upon  and  face  his  predecessor 
for  induction  into  office." 

The  outgoing  President  calls  upon  the  President-elect  to  step  forward 
and  addresses  him  concerning  the  duties  r.nd  responsibilities  of  his  office 
in  this  manner. 

"Mr.  President-^eleci,  you  have  been  chosen  by  the  club  members  of 
this  Club  of  VOCA  to  lead  this  organization  for  the  following  year.  In 
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electing  you  President^  we  have  Indicated  our  faith  In  your  qualities 
of  leadership,  responsibility,  diplomacy  and  intelligence  and  hereby 
entrust  you  with  the  future  administration  of  this  club. 

"As  President  you  will  preside  over  all  of  the  meetings  of  this 
Chapter  and  be  responsible  for  cur  progress  during  the  coming  year. 
We  will  look  to  your  leadership  in  all  endeavors*    If  you  are  willing 
to  accept  this  responsibility,  please  raise  your  right  hand  and  repeat 
after  me: 

understand  fully  the  honor  and  responsibilities 
which  have  come  to  me  as  President  of  this  Club  of 
VOCA  and  do  solemnly  and  sincerely  promise  to  accept 
and  fulfill  these  responsibilities  to  the  best  of  my 
ability.'  " 

The  retiring  President  then  shakes  hands  with  the  President-elect 
and  presents  him  with  the  gavel — handle  first*    Tne  new  President  then 
returns  to  his  chair*    Each  outgoing  officer  is  then  called  upon  by  the 
President  to  induct  his  successor*     (Though  their  speeches  are  essen- 
tially the  same,  they  are  given  below  as  a  guide.) 

"Retiring  Vice  President":    "You,  (name  of  incoming  Vice  President), 
have  been  chosen  as  Vice-President  of  this  VOCA  Club  by  your  fellow 
members*    They  have,  thus,  demonstrated  their  confidence  in  your 
ability  to  assume  the  leadership  of  this  organization  in  the  President's 
absence.    It  shall  be  your  duty  to  assist  the  President  whenever  called 
upon  to  do  so  and  to  serve  as  chairman  of  all  meetings  of  this  club  in 
the  absence  of  the  President.    If  you  are  willing  to  assume  these  respon- 
sibilities, please  raise  youx^  right  hand  and  repeat  after  me  this  pledge: 
'I  understand  fully  tJie  responsibili^f.es  of  the  office 
of  Vice-President  and  hereby  promise  to  accept  and  fulfill 
these  responsibilities  to  the  best  of  my  ability.'"  The 
Vice-'Ptesident  then  follows  the  same  procedure  as  the 
incoming  president. 

"Retiring  Secretary":    "You,  (name  of  incoming  Secretary),  have  been 
chosen  by  your  fellow  members  as  Secretary  of  this  VOCA  Club.  As 
Secretary,  you  will  be  responsible  for  the  records  of  this  organization, 
and  the  keeping  of  accurate  minutes*    You  will  also  be  called  upon  to 
carry  on  all  official  correspondence.    You  will  keep  an  accurate  list  of 
members  and  furnish  members  with  membership  cards.    You  should  provide 
the  President  or  his  substitute  with  a  written  agenda  for  each  meeting  and, 
If  possible,  with  a  list  of  committees.    If  you  are  willing  to  accept  these 
responsibilities,  please  raise  your  right  ha      and  repeat  after  me:  'I 
understand  fully  the  responsibilities  of  the  office  of  Secretary  and  hereby 
promise  to  accept  and  fulfill  these  responsibilities  to  the  best  of  my 
ability* •"    Shakes  hands  and  incoming  Secretary  takes  proper  place. 
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"Retiring  Treasurer'^ :     "You,  (name  of  incoming  Treasurer), 
have  been  chosen  for  a  position  of  high  honor  and  trust. 
Your  duties  will  require  you  to  keep  accurate  records  of 
all  receipts  and  disbursements  of  this  club  and  be  ready 
at  all  times  to  give  a  report  of  its  financial  condition. 
It  is  your  duty  to  receive  and  deposit  all  club  funds,  pay 
them  out  as  directed,  prepare  a  budget  of  proposed  expendi- 
tures and  collect  dues.     It  is  also  your  responsibility  to 
encourage  thrift  in  the  club  and  among  your  fellow  members, 
thus  performing  an  educational  function.      If  you  are  willing 
to  assume  these  responsibilities^  please  raise  your  right 
hand  and  repeat  after  me:     'I  understand  fully  the  respon^ 
sibilities  and  duties  of  the  treasurer  and  hereby  promise 
to  accept  and  fulfill  these  to  the  best  of  my  ability.*'' 
Shakes  hands  and  takes  proper  place. 

'^Retiring  Reporter":     ''You,  (name  of  incoming  Reporter)  /  have 
been  chosen  by  your  fellow  members ,  as  Reporter  of  this  club. 
You  will  be  responsible  for  gathering  club  news  and  reporting 
it  to  the  local  and  school  paperi^^.  and  to  the  State  Association 
It    should    be  considered  as  part  of  your  duties  to  provide 
continuity  between  previous,  present,  and  future  members 
of  this  club  by  keeping  complete  records  of  events  of  im- 
portance in  the  life  of  your  club  to  pass  on  to  your  suc- 
cessor at  the  end  of  your  term.     If  you  are  willing  to 
assume  the  responsibilities  of  this  office ^  please  raise 
your  right  hand  and  repeat  after  me:     'I  understand  fully 
the  responsibilities  of  the  Reporter  and  hereby  promise  to 
accept  and  fulfill  these  responsibilities  to  the  best  of 
my  ability.'**     Shakes  hands  and  takes  proper  place. 

"Retiring  Parliamentarian":     "You, (name  of  incoming  Parlia- 
mentarian) ,  have  been  chosen  by  your  fellow  members  as  Par- 
liamentarian of  this  club.     You  should  be  well  versed  in 
Robert ' s  Rules  of  Order ,  Revised,  and  be  able  to  settle  all 
questions  of  parliamentary  procedure  ais  they  arise.  If 
you  are  willing  to  assume  the  responsibilities  of  this 
office,  please  raise  your  right  hand  and  repeat  after  me: 
"I  understand  fully  the  responsibilities  of  the  Parliament 
tarian  and  hereby  promise  to  accept  and  fulfill  these  respon*- 
sibilities  to  the  best  of  my  ability.'"     Shakes  hands  and 
takes  proper  place. 


INITIATION 


Early  October  is  an  excellent  time  for  the  initiation 
ceremony.     This  ceremony  can  be  as  elaborate  or  as  simple 
as  your  resources  and  desires  allow.     It  can  be  strictly  a 
"members  only"  affair,  or  it  may  be  held  in  the  evening  with 
parents  and  school  officials  attending.     ^^7hether  small  or 
large,  it  must  be  conducted  with  due  solemnity  and  beauty. 
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The  ceremony  may  be  conducted  either  on  a  stage  or  in  the 
center  of  a  room^  with  the  audience  around  the  outer  edge. 
The  diagram  shown  here  may  be  helpful  in  placing  the  parti- 
cipants • 

Floor  Plan  For  Initiation  Ceremony 

I  Guest  Vice 

]  S^jp,      Sec,      Principal      Pres.       Speaker    Pres.     Treas.  Pari. 

|oo  o  o  xxxx 

} 

iL-^o..*-  -  -  -  -  _   -  -   


(stage) 


0000000000000000  New 

Members 

OOOOOOOOOOOOOOOu 


XXXXXXXXXXXXXXXX  other  Club 

Members 

XXXXXXXXXXXXXXXX 

O     VOCA  Advisor 

OOOOOOOOOOOOOOOO  Guests 


A  table  on  the  stage  should  be  draped  with  Blue  and 
Gold  cloth.     One  lighted  candle  with  the  words  "A  Beginning" 
is  impressive  and  the  State  Club  Emblem  should  be  dis- 
played if  possible.     Where  the  initiation  ceremony  is  large 
enough  to  warrant  it,  spotlights  and  background  music  are 
most  effective. 

The  suggested  script  which  follows  may  be  helpful: 

President;    The   Club  of  Georgia  V.O.C.A. 

is  now  in  session.    The  purpose  of  our  meeting  is  to  receive 
into  our  organization  a  number  of  new  members.    These  can- 
didates have  been  instructed  by  the  Installing  Officer. 
(Name  of  Installing  Officer)  will  now  report  the  results  of 
his  instruction . 

Ing tailing  Officer;    Mr,  President,  I  am  happy  to  report 
that  all  candidates  have  met  the  conditions  for  membership 
in  our  club.     I  certify  to  you  that  each  has  satisfactorily 
completed  all  requirements  for  club  membership. 

President;    Thank  you.     You  have  heard  the  report  of  the 
Installing  Officer.    Now  let  us  proceed  with  the  ceremony. 
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Irxs tailing  Officer-     The  candidates  who  have  qualifier^  for 
irenbershlp  in  this  cliib  are:      {P.ead?  list  of  names.)  I 
recoirotiend  that  the^e  candidates  be  forirally  aranted  the 
irights  and  privileges  of  full  membership. 

President :     You  are  about  to  take  an  innortant  sten.  Your 
qualifications  have  been  examined,  and  ycu  have  been  recom- 
mended for  membership  in  our  organization.     This  is  an 
important  occasion  for  you  and  for  us  and  one  which  we  shall 
all  remember  always. 

Vice  President :  This  organization  exists  because  of  the 
dedication  of  all  of  its  members  to  its  purposes.  These 
purposes  are  three-fold: 

To  assist  State  VOCA  in  the  growth  and  development  of 

CVAE. 

To  further  develop  a  respect  for  educolion  through 
ac^^demic  experience  and  vocational  competence. 

To  promote  understanding  and  appreciation  for  the 
responsibilities  of  citizenship,  the  world  of  work,  and 
the  P^erica.n  way  of  life. 

These  purposes  determine  the  character  of  our  club 
activities.     Through  these  activities-asocial,  professional, 
and  civic — we  further  develop  the  sense  of  friendship  and 
unity  which  permits  us  to  heln  and  encouraae  one  another  in 
the  pursuit  of  our  common  ideals. 

President:     In  view  of  this  statement  of  the  purposes  of 
VOCA,  will  you  .    .    .    (At  this  point  have  one  of  the  officers 
explain  the  emblem.,  another  student  could  give  meaning  to  the 
colors  and  the  objectives  of  the  local  club.) 

(If  you  do  this  the  Vice  President  would  then  ^ay- — ) 
Vice  President;     You  have  heard  the  explanation  of  our  insig- 
nia.    As  members  of  VOCA r  you  are  expected  to  support  the 
activities  of  our  organization,  to  carry  out  the  duties 
assigned  to  you  and,  by  diligent  attention  to  your  v;ork,  to 
qualify  for  leadership  by  meeting  the  standards  set  in  v/ork 
experience f  in  school  work,  and  in  your  character. 

President:     You  are  now  prepared  to  take  the  vows  of  mem- 
bership in  our  organization.     As  you  repeat  these  vows, 
think  of  the  meaning  of  the  v/ords  ycu  say  and  resolve  to 
do  your  best  to  live  by  them.     Please  repeat  after  me; 

•'I  solemnly  pledge  myself  to  carry  out  to  the  best  of 
my  ability  all  of  the  duties  and  responsibilities  of  member- 
ship in  Georgia  VOCA.     I  fully  accept  the  purposes  of  this 
organization,  and  promise  to  uphold  its  ideals  in  my  personal 
life  and  in  my  school  activities.     I  realize  the  importance 
of  working  cooperatively.     I  v/ill  so  conduct  myself  that  I 
shall  reflect  honor  upon  the  organization,  and  I  will  at  all 
times  endeavor  to  maintain  high  standards  of  personal  inte- 
grity." 


4^:58 


-  55  - 


As  a  symbol  of  your  induction  into  cur  organization, 
will  you  please  stand  and  our  secretary  will  light  the  can- 
dle as  a  token  of  your  acceptance,  (pause) 

I  now  declare  you  to  be  members  of  the   

Club  of  Georgia  VOCA,  with  all  the  rights  and  t?rivileqes 
of  membership.     Let  us  repeat  in  unison  the  VOCA  Creed, 

Following  the  reading  of  the  creed,  tha  principal  of 
the  school  should  welcome  the  new  students  and  give  his 
support  to  CVAE  and  VOCA. 

After  his  remarks,  the  President  should  adjourn  the 
meeting  and  refreshments  should  be  served  for  students, 
parents,  and  guests. 
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.LOCAL    CLUB  OFFICERS 


It  is  irportant  for  the  Brv>crt.h        ;:..ah  Cs^jb  to  have  well- 
qualified  and  dependable  grcrap   ?f  -i:.  L..,^^rs*    V:ith  cap^ni;  :.^^:  iv^ficers, 
the  busir^G^s  of  the  Cluib  wilL        <tmc::iQXed  zji  the  proper  parlia- 
Tnentarj^  jPoshion,  an  effective  progran  of  wDVk  i^cti  includes  all 
i-iembers  -will  be  maintained,  records  and  irdnutes  will  be  up-to-<iate 
and  con5>lete,  good  publicity  will  be  forthcoining,  and  all  psembers  -^jill 
grow  professionally^ 

Eveiy  consideration  should  be  given  hy  the  mernbership  in  elect- 
ing officers.    It  is  a  jnistake  to  look  only  for  the  most  popular  mem- 
bers •    Qualifications  for  the  position  to  vdiich  the  individual  id-ll  be 
elected  should  be  the  prime  consideration*    Don't  expect  every  officer 
to  be  familiar  i^jith  his  duties  and  responsibilities  just  as  soon  as 
he  is  elected,  but  be  sure  you  have  chosen  a  person  who  is  willing  to 
work  hard  to  prepare  himself  to  perform  his  duties  well.    All  VOCA 
Club  members  should  have  a  general  understanding  of  the  duties  and  respon- 
sibilities of  each  office  as  well  as  a  knor^ledge  of  the  qualities  of 
leadership  to  look  for,  since  only  T>rith  this  tmderstanding  and  knowledge 
can  a  good  slate  of  officers  be  elected. 

A  leader  is  one  -who  can  communicate  his  ideas  and  feelings  and 
yet  is  t-iilling  to  listen  and  mderstand  the  need  for  democratic  pro- 
cedures.   He  respects  the  rights,  the  ability,  and  dignity  of  every 
member.    He  is  able  to  convey  enthusiasm  and  inspire  confidence.  He 
has  the  courage  of  his  convictions,  but  he  is  op^n-minded.    He  is 
vitally  interested  in  everything  that  concems  the  VOCA  Club  and  the 
community  and  is  i-nlling  to  put  the  good  of  the  Club  before  his  per- 
sonal desires • 

Each  officer  should  be  familiar  with  the  Club  constitution  and 
ty-laws  and  with  the  annual  program  of  work.    He  should  know  his  part 
in  all  ceremonies,  and  be  familiar  irlth  parliamentaiy  procedure*  He 
should,  of  course,  cooperate  with  other  officers  and  all  members  at 
all  times. 

VOCA  Clubs  may  want  to  consider  electing  a  slate  of  officers  each 
semester  to  allow  maximum  opportunity  for  leadership  development* 
Suggested  officers  and  duties: 

PRESIDMT>    Preside  over  and  conduct  meetings  according  to  accepted 
parliamentary  procedure;  keep  members  on  the  subject  and  the  dis- 
cussion iTithin  a  time  limit;,  appoint  coinmitte^s  and  serve  as  ex-officio 
member  on  them;  call  other  officers  to  the  chair  as  necessary  and 
desirable;  represent  the  Club  at  special  school  events  and  before  out- 
of -school  organizations;  coordinate  Club  activities  by  keeping  in  close 
touch  vtth  the  other  officers,  the  membership  and  the  Advisor;  keep 
Club  work  moving  in  a  satisfactory  manner  by  following  up  on  pro- 
gress being  made  on  all  activities;  and  call  Bpecial  meetings. 
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7ICE  PESSIDaiT^    Assist  the  President  in  the  discharge  of  his  dutiesj 
preside  at  jneefcings  in  the  absence  of  ihe  President  j  be  prepared  to 
assume  the  duties  ^nd  responsibilities  of  the  President  shoaJ.d  the 
need  arise;  and.  as  ex-officio  menz>er  cm  Club  Cormittees. 

SECFv-gTARY^,    Prepare  and  read  the  minutes  of  meetings;  have  available 
for  the  President  tJie  agenda  for  each  meeting;  attend  to  official  corres- 
pondence; send  out  and  post  meeting  notices;  count  and  record  rising 
vote  Tviien  taken;  prepare  Club  reports;  keep  permanent  records  of  the 
Club;    cooperate  with  the  Treasurer  in  keeping  an  accurate  membership 
roll  and  issue  memberdiip  cards;  read  comnunications  at  meetings;  and, 
have  on  hand  for  each  meeting  secretary's  book,  minutes  of  previous 
meetings,  lists  of  committees  and  committee  reports,  copies  of  local, 
state  and  national  programs  of  w:rk,  copies  of  the  constitution  and 
t^jr-la'ws  • 

IREASURBR^    Receive  and  act  as  custodian  of  Club  funds;  collect  all 
state  dues  and  be  responsible  for  their  disbursement  to  the  state  trea- 
surer; keep  fi.nancial  records  neat  and  up-to-date;  devise,  with  the 
assistance  of  the  membership  and  the  Advisor,  appropriate  fund-raising 
activities;  pay  out  Club  funds  as  authorized;  encourage  systematic  sav- 
ing—individual and  Club  thrift;  assist  in  preparing  an  annual  state- 
ment of  estimated  receipts  and  expend! ttires;  and,  protect  the  financial 
reputation  of  the  Club  by  seeing  that  its  obligations  are  met  promptlj% 

REPORTER,    Gather  and  classafir  Club  nei-r^j  prepare  news  nnd.^ticles  for 
publication  in  school  and  local  newspaper(s);  acquaii^t  local  news- 
paper editors  with  aims  and  purposes  of  VOCA;  file  clippings  and  pic- 
tTires  of  Club  activities  and  keep  a  Club  scrapbook;  assist  in  maintain- 
ing a  Club  bulletin  board;  assist  with  planning  and  arranging  Club  exhibits; 
and,  prepare  and  collect  news  and  feature  stories  of  Club  activities  for 
the  state  newsletter. 

PARLIAI-IENTAR1AM>    Assist  Club  members  in  understandir.g  the  fundamental 
purpose;^  of  parliamemtary  procedure;  be  prepared  to  advise  the  presiding 
officer  and  other  Club  members  on  points  of  parliamentaiy  procedure; 
have  reference  material  pertaining  to  parliamentary  precedure  available  for 
each  meetj,ng;  watch  for  significant  irregularities  in  parliamentary  pro- 
cedure and  call  them  to  the  attention  of  the  Chair;  and,  be  prepared  to 
explain  any  irregularity  and  its  effect  on  the  rights  of  all  Club  members. 

CLUB  ADyiSORs(CVAE  COORDINATOR),    Although  the  Advisor  is  not  an  elected 
officer,  his  duties  should  include:    responsibility  for  starting  a  Club; 
become  familiar  with  the  history,  principles,  constitutional  provisions, 
ceremonies.  State  activities,  parliamentary  procedure,  and  otiier  aspects 
of  VOCA;  assist  xiflth  plans  for  obtaining  an  efficient  group  of  officers; 
instruct  new]y-elected  officers  in  their  duties  and  provide  leadership 
training  for  all  members;  assist  members  in  setting  up  practical  and 
worthwhile  programs  of  wrk  and  guide  them  to  completion;  see  that  pro- 
grams are  adequately  financed  and  Club  funds  properly  protected;  see  that 
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Club  meetings  are  held  regularly  throughout  the  year  and  conducted  in  a 
business-like  manner;  help  new  numbers  to  get  into  the  activities  of  the 
Club  and  see  that  each  laeiaber  has  a  part  in  Club  work;  help  set  up  a  sys- 
tem of  adequate  Club  records  and  accounts;  counsel  indxTidual  members  and 
coinznittees  on  problens;  see  that  all  ceremonies,  public  performances,  and 
displays  are  carefully  planned  and  creditably  carried  out;    keep  school 
anthorities  and  the  public  in  touch  with  tlie  activities  and  develop- 
ments; kevp  informed  of  n^w  developments  in  VOCA  and  pass  information  on 
to  the  mer  .^rs;  encourage  membership  participation  in  state  contests  and 
on  committees;  explain  the  significance  and  proper  use  of  CLUB  insignia; 
and  keep  the  purposes  of  CVAE  in  mind  regarding  all  VOCA  activities. 
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PARLIAMENTARY  PROCEDURE 


NOTE:    The  information  contained  herein  is  based  on  Robert's 
Rules  of  Order. 

The  minutes  of  an  orgcinization  should  contain  a  record 
of  what  is  done  and  not  what  is  said.     Minutes  should  con- 
tain: 

]•     Date,  place  and  time  of  meeting, 

2,  Whether  it  is  a  regular  or  special  meeting, 

3,  Name  of  person  presiding. 

4,  Name  of  secretary, 

5,  All  main  rcotions,  v/hether  adopted  or  rejected, 

6,  The  names  of  the  persons  making  the  notions^ — the  name 
of  the  seconder  need  not  be  recorded. 

7,  Points  of  order  and  appeals,  whether  sustained  or  lost. 
A  motion  which  was  withdrawn  should  not  be  recorded. 

The  treasurer  of  any  organization  is  the  custodian  of 
its  funds  and  receives  and  disburses  them  upon  authority 
from  the  organization,  the  cr.ecvtive  committee,  or  the  bud- 
get committee.     The  organir^etlc.i  should  authorize  the  meditim 
by  which  bills  are  paid — whether  by  check  or  by  cash  and  by 
whom — and  F.hould  either  approve  the  budget  or  authorize  the 
executive  committee  to  do  so.     A  chairman  or  f^n  officer  or 
member  shovxld  get  permission  from  the  president  or  board  to 
make  an  expenditure. 

No  treasurer  should  accept  bills  for  payment,  such  as 
postage,  traveling  expenses,  etc.,  from  a  chairman  unless 
receipts  are  enclosed. 

The  treasurer  should  make  a  monthly  statement  and  a 
yearly  report.     The  full  report  should  be  audited.  The 
presiding  officer  informs  the  assembly  that  to  adopt  the 
audited  report  has  the  effect  of  accepting  the  treasurer's 
report. 

Committees  have  no  authority  except  that  which  is 
granted  by  the  constitution  or  by  vote  of  the  organization. 
Unless  otherwise  provided^  the  perscn  first  named  or  the  one 
receiving  the  largest  number  of  votes  is  its  chairman.  A 
committee  has  no  right  to  incur  any  debt  or  involve  the 
organization  in  any  v;ay  unless  given  authority  to  do  so. 

Under  no  circumstances  should  one  or  more  members  of 
a  coiranittee  go  ahead  with  the  business  without  action  by 
a  quorum;  usually  a  majority  of  the  committee,  being  present. 
Failure  to  observe  these  rules  renders  such  action  "the 
action  of  individuals"  and  subject  to  "censure,"  "suits",  etc. 
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Motions 

General  statement:    I'rnen  a  motion  has  been  made^ 
seconded  and  stated  by  the  chair,  the  assembly  is  not  at 
liberty  to  consider  any  other  business  until  this  Piotion  has 
been  acted  upon.     If  the  motion  is  long  and  involved  the  chair- 
man asks  the  mover  to  hand  it  in  writing  to  the  secretary.  The 
mover  cannot  withdraw  his  motion  after  it  has  been  stated  by 
the  chair.     In  general  all  important  motions  should  be  sec- 
onded^ which  may  be  done  witliout  rising  or  addressing  the 
chair. 

].     To  Amend:    This  motion  is  "to  change^  add^  or  omit 
words"  in  the  original  main  motion^  and  is  debatable; 
majority  vote. 

To  Amend  the  Amendment:     This  is  a  motion  to  change, 
add,  or  omit  words  in  the  first  amendment;  debatable^ 
majority  vote. 

Method;    The  first  vote  is  on  changing  words  of  second 
amendment^  the  second  vote (if  first  vote  adopts  change) 
on  first  amendment  as  changed;  the  third  vote  is  on 
adopting  main  motion  as  changed. 

-  2.     To*  Commit:     When  a  moticn  becomes  involved  through 

amendments  or  when  it  is  wise  to  investigate  a  question 
more  carefully,  it  may  be  moved  to  comm,it  the  motion  to 
a  conrniittee  for  further  consideration:     Debatable — 
Amendable — Cominittee  must  make  report  on  such  question. 

3.  •  To  Lay  on  thife  Table:     The  object  of  this  motion  is  to 
postpone  the  subject  under  discussion  in  such  a  way 
that  it  can  be  taken  up  at  seme  time  in  the  near  future, 
when  a  motion  "to  take  from  the  tal;.le"  v:ould  be  in 
order.    These  motic>n3  are  not  debatable  or  amendable; 
ma j  ority  vote . 

♦4.     To  Postpone:     A  motion  to  postpone  the  question  before 
the  assembly  to  some  future  time  is  in  order^  except 
when  a  speaker  has  the  floor.     Debatable:  majority 
vote. 

5,    To  adjourn:    This  motion  is  always  in  order  except: 

a.  When  a  speaker  has  the  floor. 

b.  t\rhen  a  vote  is  being  taken. 

c.  After  it  has  just  been  voted  down. 

d.  When  the  assembly  is  in  the  midst  of  some  business 
which  cannot  be  cibruptly  stopped. 

Under  all  the  above  circumstances,  the  ruction  is  not 
debatable. 

When  the  motion  is  made  to  adjourn  to  a  definite  place, 
and  time,  it  is  debatable. 
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6.    To  Reconsider:    The  motion  to  reconsider  a  motion  that  was  carried 
or  lost  is  in  order  if  made  on  the  same  day  or  the  next  calendar  day, 
but  must  be  made  by  one  who  voted  with  the  prevailing  side.  No 
question  can  be  twice  reconsidered.    Debatable:    majority  vote. 
Requires  2  votes :    Slrst  on  ^ihether  it  should  be  reconsidered. 
Second. on  original  motion  after  reconsideration. 

?•    The  Previous  Questions    Is  to  close  debate  on  the  pending  question. 
This  motion  may  be  made  idien  debate  becomes  long  dram  out.    It  is 
not  debatable.    The  form  is  ^'Mr.  (Madam)  Chairman,  I  move  the  pre- 
vious question."    The  chairman  then  asks,  "Shall  debate  be  closed 
and  tho  question  now  be  put?"    If  this  be  adopted  by  a  two-thirds 
votej,  "the  question  before  the  assembly  is  immediately  voted  upon. 

8.    Point  of  Orders    This  motion  is  always  in  order,  but  can  be  used 

only  to  present  an  objection  to  a  ruling  of  the  chair  or  some  method 
of  parr-liamentai^y  procedure*    The  form  is  "Mr.  (Madam)  Chairman,  I 
rise  to  a  point  of  order."    The  Chairman:    "Please  state  your  point 
of  order."    After  the  member  has  stated  his  objection,  the  chair 
answers  j 

a.  "Your  point  of  order  is  sustained"  of 

b.  "Your  point  of  order  is  denied." 

If  any  member  is  not  satisfied  he  may  appeal  from  the  decision  of 
the  chair.    The  chairman  then  addreoses-  the  asseiribly,  "Shall  the 
decision  of  *hs  chair  be  sustained?"    This  is  debatable  and  the  pre- 
siding officer  may  discuss  it  without  leaving  the  chair.    Voted  on 
like  any  other  motion,  majority  or  the  vote  sustains  the  decision  of 
chair.,    Requires  a  majority  of  "no"  votes  to  reverse  decision  of  the 
chair. 


Nominations,  Elections  and  Term  of  Office 

General  Henry  M.  Robert,  author  of  Robert's  Rules  of  Order,  s^s: 
"In  the  election  of  the  officers  of  a  society  it  is  more  usual  to  have 
the  noitdnations  made  by  a  committee — when  the  committee  makes  its  report, 
which  consists  of  a  ticket  (a  ticket  is  one  name  for  each  office  to  be 
filled  by  ballot),  the  chair  asks,  'Are  there  ar^  other  nominations? ' — 
at  which  time  they  may  be  made  from  the  floor.    The  committee 't;  nominations 
are  treated  just  as  if  made  by  members  from  the  floor,  no  vote  being  taken 
on  accepting  them." 

If  nominations  are  made  from  the  floor,  these  names  are  added  to  those 
submitted  by  the  nominating  comrfiittee.    Neither  nominations  by  the  committee 
nor  nominations  from  the  floor  require  a  second  or  adoption  vote,  but  are 
acted  upon  in  the  election  ballot.    Nominations  are  never  seconded  except 
as  a  complimentary  endorsement  of  candidates  not  known  to  the  assembly- 
T!his  is  rarely  done  except  in  national  meetings  where  candidates  assemble 
from  all  parts  of  the  country. 

A  nomination  ballot  is  NOT  an  elective  ballot:    (is  not  necessaiy  or 
desirable  Tdiere  a  nominating  committee  operates). 

When  nominations  are  coirpleted  the  assembly  proceeds  to  the  election, 
voting  by  the  method  prescribed  in  the  constitution  and  by-laws.    The  usual 
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method  in  permanent  societies  is  by  ballot,  the  balloting  continued  tin  til 
the  offices  are  filled.    If  a  menber  is  in  good  standing  in  the  organiza- 
tion and  receives  a  majority  of  the  votes  cast  in  the  elective  ballot,  (or 
plurality  if  by-laus  so  provide),  he  is  then  declared  to  be  legally  elected 
to  fill  the  office  even  though  he  has  not  been  nomintaed  from  the  floor  or 
by  the  nomination  conimitteG. 

A  motion  may  be  made  to  close  ncninations  but  this  motion  is  not  in 
order  until  the  assembly  has  been  given  reasonable  time  to  add  further 
nominations  to  those  already  made.    It  is  an  undebatable  main  motion, 
incidental  to  the  nominations*    It  may  be  r^TGuded  as  to  the  time  of  closing 
nominations,  but  have  no  other  subsidiary  motion  applied  to  it  because  it 
deprives  members  of  one  of  their  rights.    It  requires  a  majority  vote.  It 
may  also  be  amended  as  to  time,  but  no  other  sub:.idiary  motion  appli.es • 

The  Chaii''  should  remind  the  members  that  the  nominating  committee  has 
endeavored  to  present  as  sure  a  ticket  as  possible,  but  it  is  now  their 
privilege  to  name  a  candidate  for  any  or  all  of  the  offices  to  be  filled, 
and  that  they  still  have  the  opportunity  of  casting  a  ballot,-  for  any  eli- 
gible members,  vihether  nominated  or  not. 

General  Roberts  says:    "Each  member  rasy  vote  for  any  eligible  person 
whether  nominated  or  not". 

A  member  may  ijithdraw  his  name  if  placed  in  nomination,  announcing 
that  if  elected  he  would  not  be  able  to  serve,  but  he  cannot  "withdraw  in 
favor  of  another  member." 

Kinds  of  Voting — Majority  vote  means  one  over  half  of  the  members 
voting  and  plurality  vote  is  the  largest  of  tvTO  or  more  numbers.    A  plur- 
ality vo<;e  never  adopts  a  motion  or  elects  a  member  to  office  except  by 
virtue  of  a  special  rule  previously  adopted  in  the  constitution  or  by-lai^rs. 
In  an  election  a  candidate  has  a  pluraliiy  when  he  has  a  larger  vote  than 
any  other  candidate. 

The  Chair  Votes — When  the  vote  is  by  ballo*  the  President  writes  his 
ballot,  and  casts  it  with  the  rest. 

On  a  tie  vote  the  motion  is  lost*    If  a  majority  of  one,  the  chair,  (if 
a.  member  of  the  assembly),  may  vote  xd.th  the  minority  and  make  it  a  tie, 
and  declare  the  motion  "lost"  unless  the  vote  is  by  ballot. 

In  the  event  of  a  tie  vote  by  ballot,  balloting  must  continue  until  a 
candidate  receives  a  majority.    (Unless  by-laws  provide  for  plurality). 

To  move  "that  an  election  be  made  unanimous,"  is  a  mistaken  courtesy, 
as  it  forces  those  x-iio  did  not  vote  for  the  candidate  to  unvallingly  sub- 
mit to  the  transferring  of  their  vote,  thus  maiding  it  appear  to  be  unani- 
mous,, when  it  is  not:~*^ne  negative  response  causes  ^ch  a  motion  to  be 
"lost". 

An  election  taJces  effect  immediately  folloxmig  the  completion  of  the 
annual  business  unless  the  by-laws  specify  som*e  otlier  date. 

This,  does  not.  mean  that  officers  are  to  assume  office  at  this-  meeting^ . 
for'  the  duties  of  tlie  outgoing  officers  are  not  coirpleted  for  the  year 
until  after  the  adjourniiiGnt  of  the  annual  session  and  all  business  relating 
to  the  annual  meeting  has  been  perfected. 

Balloting-- It  is  the  duty  of  a  chairman  of  elections  to  see  that  bal- 
lots are  pri^pared  in.  advance  of  the  meeting  and  pencils  are  ready  for  the 
election.    The  tellers  shall  count  the  ballots^    The  chairman  of  elections 
reads  the  rej^rt,  giving  the  number  of  votes  for  each  person,  whether  ncmi-- 
nated  or  ">jritten-in"  on  the  ballot.    The  presiding  officer  then  ^declares" 
Tfiio  has  been  elected. 
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SUGGESTED  LOCAL 
VOCA     CLUB  ACTIVITIES 


In  planning  activities  for  VOCA  every  effort  should  be 
made  to  incorporate  the  state  and  national  programs  into  the 
calendar.     Wherever  possible,  other  youth  organizations  such 
as  FFA  and  FHA  may  be  helpful  in  promoting  activities  and  pro-- 
jects. 


Professional 

Professional  activities  are  those  that  contribute  to  the 
professional  improvement  of  the  students.     Clubs  should  plan 
for  meetings  at  least  once  a  month  at  which  quest  speakers, 
dem.on.itrations ,  panel  discussions,   films  and  similar  presen- 
tations relating  to  distribution  are  featured.     Field  trips  are 
frequently  conducted  in  connection  with  topics  studied  in  class. 

Possibly  the  most  universally  accepted  professional  activ-- 
ity  is  the  annual  Employer-Employee  Bancfuet  which  brings  together 
those  closely  associated  with  CVAE  and  VOCA.     Participation  of 
students,  school  officials,  and  business  leaders  in  the  ban- 
quet program  demonstrates  the  community-wide  nature  of  the 
cooperative  plan  of  instruction  in  CVAE. 

Contests  and  Club  projects  are  also  considered  profes- 
sional activities.     Designed  primarily  to  stimulate  student 
interest  in  improving  career-related  knowledge  and  skill, 
these  activities  emphasize  the  importance  of  learning  through 
preparation  and  participation.     Individual  achievement  is 
recognized  in  a  sequence  of  local,  regional,  and  state  com- 
petition. 


Financial 

Financial  activities  involve  raising  funds  to  supoort 
the  financial  obligations  of  the  Club.     These  obligations 
often  include  expenses  for  itams  such  as  travel  funds  for 
delegates  and  committee  members,  field  trips,  professional 
and  social  meetings  ,:ind  communications.     Individual  Clvibs 
determine  the  number  and  types  of  financial  activities  in 
which  they  wish  to  participate.     Many  Clubs  assess  nominal 
raerbe'rship  ^iues,  but  a  major  proportion  of  local  revenue 
comes  from  financial  activities  and  projects. 
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Civic 

Civic  activities  are  conducted  by  Clubs  to  serve  the 
school  and  the  coranunity.     Projects  range  from  campus  improve- 
ment campaigns  to  participation  in  fairs,  trade  shows,  and  other 
community-wide  events.     The  activities  are  frequently  con- 
ducte-1  in  cooperation  with  local  business  organizations, 
school  organizations  and  civic  groups. 


Service 

Service  activities  emphasize  the  need  for  sharing  with 
others.     Frequently  projects  are  designed  to  coincide  with 
Thanksgiving  and  Christmas.     Many  of  the  projects  are  so 
conceived  that  they  involve  student  participation  as  well  as 
gifts  and  contributions. 


Social 

Social  activities  are  a  major  requisite  of  the  VOCA  pro- 
gram.     There  is  a  tendency  to  de-emphasize  social  activities 
per  se  by  enriching  professional  activities  with  social  ele- 
ments.    For  example,  many  social  connotations  are  connected 
with  the  annual  Employer-Employee  Banquet  although  the  pri-~ 
mary  purpose  is  professional  in  nature.     Social  activities  also 
become  an  important  finishing  touch  to  professional  meetings, 
particularly  when  coirununity  leaders  are  invited  to  participate 
in  the  VOCA  program. •  . 
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SUGGESTED  VOCA  ACTIVITIES 


Films 

Field  Trips 
T-V  Program 
Fund  Raising 
Fair  Exhibit 
Fashion  Show 
Radio  Program 
Parents'  Night 
Guest  Speakers 
Contest  Program 
Boss  Breakfast 
Assembly  Program 
Regular  Meetings 
Alumni  Activities 
Social  Activities 
Civic  Appearances 
Panel  Discussions 
Homecoming  Parade 
Chapter  Newsletter 
Faculty  Recognition 


Election  of  Officers 
Needy  Family  Project 
Professional  Meetings 
Savings  Club  Program 
Installation  of  Officers 
Local  Publicity  Releases 
Initiation  of  New  Members 
Employer-Employee  Banquet 
"Good  Citizenship''  Project 
"Get-Out- the-Vote"  Project 
Sponsor  "Clean-Up"  Project 
Executive  Committee  Meetings 
"Student  Day"  at  Local  Business 
Reception  for  Prospective 

CVAE  Students 
Follow-up  Survey  of  Former 

CVAE  Stuc^ents 
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GUIDELINES  FOR  CLUB  ACTIVITIES 

The  variety  and  number  of  Club  activities  and  projects 
depend  to  a  large  extent  on  the  ingenuity  and  vision  of  the 
members  and  the  Club  Advisor,     In  determining  projects  or 
activities,  however,   fundamental  consideration  should  be 
given  to  the  value  that  the  project  or  activity  will  have 
for  each  individual  student.     The  Club  program  of  activities 
should  lend  itself  to  the  needs  of  the  individual.     Thus  he 
is  afforded  an  opportunity  to  participate.     As  the  program 
is  extended  to  area,   state,   and  national  levels,   the  opportunity 
for  individual  student  participation  becomes  proportionately 
less.     While  many  projects  or  activities  will  be  of  a  group 
nature,  every  effort  should  be  made^   even  in  group  activities, 
to  allow  for  individual  activities  that  are  in  keeping  with 
the  individual  student's  interests  and  abilities. 

The  club  activities  or  projects  should  provide  an 
opportunity  for: 

^  The  development  of  a  spirit  of  cooperation 
An  understanding  of  competition  ' 
i        A  recognition  of  social  values 

-  An  ability  to  communicate 

-  Individual  recognition 

-  Realization  of  the  responsibilities  of  leadership 
and  followership 
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COOPERATION 

Cooperation  enables  students  to  work  with  each  other. 
Planning  and  programing  club  activities  emphasizes  the 
importance  of  individual  contributions  to  successful  group 
accomplishments.     By  learning  to  work  well  with  one  another 
in  club  activities^   students  develop  a  sense  of  human 
relations  necessary  for  success  in  the  world  of  work. 


COMPETITION 

Competition  is  a  basic  element  of  the  American  System. 
Students  preparing  for  careers  today  must  learn  to  win  and 
to  lose.     Club  awards  give  students  an  opportunity  to  develop 
a  competitive  spirit.     Competition  encourages  initiative 
and  vision.     The  true  essence  of  competition  may  not  necessarily 
be  in  winning  or  losing,   but  it  may  be  the  motivating  device 
that  enables  one  to  make  a  greater     contribution  to  the  society 
in  which  he  lives. 


SOCIAL  VALUES 

Social  values  should  be  apparent  in  the  activities 
conducted  by  local  clubs  and  should  provide  the  stur»ents 
with  an  opportunity  to  know  others  engaged  in  work  roles. 
The  ability  to  meet  with  othpr  people  ras5  ly  anr»  frp^lv   ^*  s 
a  basic  requisite  of  persona]  communication  which  is 
fundamental  to  success. 


COMMUNICATIONS 

Communications  must  be  effective  in  any  organization. 
Opportunities  to  learn  the  importance  of  good  communications 
exist  in  almost  every  activity  of  the  CVAE  Program.  Planning 
local  activities  requires  a  closely  knit  system  of  conveying 
information  and  ideas  to  individuals  and  groups  involved. 
Reporting  activities  in  local  and  state  publications  gives 
students  practice  in  disseminating  ideas  through  a  central 
exchange . 
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RECOGNITION 

Recognition  builds  individual  morale.     Club  activities 
provide  abudant  opportunities  for  recognition  and  student 
participation.     The  most  obvious  recognition  is  that  given 
to  student  officers,  coitunittee  charimen  and  contest  winners* 
Less  evident  contributions  to  individual  and  clubs  growth  are 
frequently  recognized.     For  example,     recognition  for  important 
tasks  performed  in  the  background,   such  as  addressing  envelopes 
for  a  club  survey  or  creating  table  settings  for  a  banquet 
can  strengthen  student  appreciation  for  their  part  in  the 
success  of  VOCA. 


LEADERSHIP  AND  FOLLOWERSHIP 

Leadership  and  followership  are  essential  to  the  success 
of  a  marketing  enterprise.     Cooperative  students  must  learn 
the  principles  of  sound  leadership  and  how  to  use  them  if 
they  are  to  foe  fully  prepared  for  future  responsibilities 
to  life  and  society.    They  must  learn  that  good  lec^dership 
and  good  followership  are  closely  interwoven*     A  leader  in 
one  function  will  be  a  follower  in  another. 

The  club  program  is  patterned  to  provide  students  the 
opportunity  to  develop  leadership  qualities  through 
participation  in  projects  and  activities.     Elected  officers 
are  in  a  position  to  develop  leadership  ability,  but  the 
club  that  stands  out  is  the  one  that  offers  such  advantages 
to  the  entire  membership.     Frequently  clubs  will  elect  officers 
for  short  terms,  perhaps  once  each  semester,   in  a  deliberate 
attempt  to  develop  leadership  abilities  in  a  greater  number 
of  students.     The  club  which  serves  its  members  best, 
however,   is  the  one  that  emphasizes  leadership  through 
individual  responsibilities  and  committee  activities. 
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PLANNING  rOUR 
EMPLOYER  -  EMPLOYEE  BANQUET 


vnPA  to  the  success  of  any  EJnployer-Eraplqyee  Banquet,  like  any  other 

1     Activzty,  IS  pre-planning.    Inasinuch  as  this  event  involves  everyone 
who  participates  in  a  CVAE  program,  it  is  iirportant  that  eveiy  effort  be 
made  to  assure  a  100^  successful  activity.    Probably  at  no  other  time  dur- 
ing the  school  year  is  your  CVAE  program  on  exhibit  as  it  is  during  your 
annual  Employer-Employee  Banquet. 

/i"^^  5^^*  *°  planning  for  your  Enylqyer -Employee  Banquet  is 

the  day  after  the  previous  year's  banquet,  if  possible.    A  complete  written 
report  indicating  items  needing  improvement  should  be  made  to  assist  in 
planning  for  the  next  banquet.    Planning  for  the  current  school  year's 
banquet  should  continue  short:iy  after  school  begins.    Necessaiy  committees 
snould  be  appointed,  .and  there  muet  be  close  coordination  between  the 
Cl^  Advisor  and  all  committees. 

The  Club  President  or  a  qualified  individual  should  be  appointed 
general  chairman  for  your  banquet.    A  time  table  is  a  msi  and  should  be 
^ose]y  a^iered  to  throughout  the  entire  year.    Remember,  during  the 
Qnplqsrer-Employee  Banquet  you  are  selling  a  product —your 're  selling 
Coordinated  Vocational  Academic  Education— CVAE. 

. .         matter  of  obtaining  a  speaker  for  your  banquet  generally  causes 
quite  a  bit  of  concern.    It  is,  of  course,  not  necessary  to  have  a  speaker, 
■niere  are  other  alternatives —members  can  present  skits,  plays,  talent 
snovjs,  etc.j  you  may  have  two  or  three  successful  graduates  each  talk  a 
nunute  or  so  about  what  CVAE  meant  to  them;  you  may  select  three  or  four 
of  your  employers  to  speak  two  of  three  minutes  on  how  VOCA  helps  them. 
The  best  source  £rom  i^ich  you  can  secure  a  speaker  for  your  program 
would  be  from  your  local  civic  clubs —Lions,  Optimists,  Rotaiy,  etc. 
ihe  entertainment  or  program  chairman  of  these  local  civic  clubs  can  be  of 
great  help  in  securing  an  able  speaker.    Many  coii?)anies  furnish  speakers, 
^S'  uT'^  often,  they  can  be  obtained.    Your  Advisory  Boerd  members  will 
undoubtedly  be  able  to  help  you  in  selecting  the  type  of  speaker  you  x^ant 
lor  your  banquet.    State  Representatives  and  State  Senators  should  certainly 
be  considered  as  potential  banquet  speakers.    As  to  the  length  of  the  speech, 
thirty  minutes  should  be  the  absolute  ma^omum  and,  as  a  rule  of  thumb,  you 
might  remember  that  nobody  ever  heard  a  bad  short  speech.    If  possible, 
select  a  speaker  who  will  entertain  your  audience  and  also  bring  a  short, 
serious  message  woven  into  his  remarks. 

Since  you  are  not  going  to  pay  the  speaker,  there  are  other  ways  to 
thanlc  him.    Meet  his  train,  his  plane,  or  his  bus;  see  to  his  hotel  reser- 
^^^.■to  arrange  .for  his  transportation  to  your  meeting  place;  do 
those  thongs  which  make  anyone  feel  xrelcome  and  wanted.    In  introducing  the 
speaker,  be  sure  the  master  of  ceremonies  does  it  well  and  that  it  is  neither 
!S  +  iirgportant  things  from  his  biographical 

sketch  x^ich  he  will  furnish  you.    After  the  speaker  has  finished,  be  sure 
that  something  nice  is  said  about  his  remarks.    It  would  be  well  if  you 
could  Clue  your  students  to  come  up  after  the  program,  shake  hands  with  the 
speaker  and  again  thank  him  for  being  with  your  group. 
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In  all  cases,  the  student  giving  the  invocation  should  read  the 
invocation.    The  welcome  given  by  a  student  and  the  response  given  by  one 
of  the  employers  should  not  be  lengthy.    T^jo  or  three  minutes  should  be 
auiple  for  each.    lour  entire  program  will  be  keyed  on  you  master  of  cere- 
monies.   If  at  all  possible,  a  microphone  should  be  used  ^jith  a  table 
rostrum. ^  The  master  of  ceremonies  should  practice  a  great  deal  before  the 
banquet  in  the  use  of  the  microphone.    Great  care  should  be  exsrcised  in 
the  length  of  your  program.    Remember  no  one  appreciates  sitting  through  a 
lengthy  program. 

The  question  of  whether  or  not  students  should  be  introduced,  and  they, 
in  ttim,  introduce  their  suployer  comes  up  many  times  in  planning  Elnployer'* 
En5)loyee  Banquets.    This  is  tSine  consximing  and,  if  yo\ir  Club  has  fifteen 
or  more  members,  it  might  be  well  to  dispense  with  this  formality.  Remem- 
ber, the  names  of  the  students  and  their  employers  appears  in  the  printed 
program— a  must  for  any  Employer-Emplqyee  Banquet.    Consider  the  guest  list 
carefully.    Other  than  your  employers,  for  the  banquet  is  held,  you 

should  always  invite  your  State  Senator  and  Representative.    Members  of 
your  School  Board  and  your  School  Administrators  should  be  invited  if  at 
all  possible. 

With  respect  to  publicity,  you  should  alx^ays  handle  this  matter  through 
business  editor  of  you  local  newspaper.    If  your  nexfs  paper  does  not  have 
a  business  editor,  then  it  should  be  handled  x^dth  the  regular  editor,  who 
m.11  assign  this  story  to  one  of  his  reporters.    The  Club  Advisor  should 
always  go  out  of  his  x-xay  to  cultivate  the  business  editor  of  the  local  nevjs- 
paper  for,  if  he  understands  the  CVAE  program,  he  should  be  one  of  your 
greatest  disciples.    When  the  Club  Advi-or  is  interested  in  publicity  for 
his  program,  he  should  go  to  the  newspaper  in  person --never  call  or  send 
material  by  mail. 

Every  Club  should  have  a  professional  meeting  x^ll  in  advance  of  their 
En^iloyer-Employee  Banquet  and  invite  the  Future  Homemaking  chapter  in  your 
school  to  present  a  program  on  table  manners.    Remember  CVAE  is  on  display. 

Certificates  of  Appreciation  may  be  given  to  all  employers  for  their 
participation  in  the  CVAE  program.    In  addition,  you  will  probably  want  to 
give  a  few  Outstanding  Service  Awards  to  individuals  who  have  gone  out  of 
their  w^  to  support  your  program  during  the  year.    The  highlight  of  any  pre- 
sentation that  a  Club  might  make  during  the  year  xd.ll,  or  course,  be  the 
presentation  of  an  Honoraiy  life  Membership  to  an  individual  or  indivi- 
duals, who  have  over  the  past  years,  contributed  a  great  deal  to  the  sup- 
port of  your  CVAE  Program. 

Remember,  your  Eraployer-Etaployee  Banquet  will  be  only  as  successful  as 
the  planning  and  the  effort  that  you  put  forth  to  make  it  a  success. 
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Certain  types  of  cooperative  plans  for  vocational 
education  have  been  in  the  high  school  curriculum  for  a 
good  many  years;  however,   these  programs  were  soraewhat 
limited  by  the  age  of  the  student-learners,   grade  classi- 
fications, occupational  choices  and  other  restrictions. 

The  Vocational  Education  Act  of  1963  opened  up  a 
whole  new  concept  for  Coordinated  Vocational  Academic 
Education.     Part  G  of  the  Act  makes  broad  provisions  for 
students  in  grades  8  through  12  in  occupational  explorations 
orientation,   in  simulated  work  experiences,   and  in  actual 
work  experience  opportunities. 

This  is  the  first  Second  Year  Curriculum  for  CVAE 
that  has  been  written.       This  curriculum  was  partially 
developed  by  CVAE  Coordinators  attending  a  workshop  at 
the  University  of  Georgia,  during  the  summer  of  1970, 
and  another  group  of  CVAE  Coordinators  enrolled  in  a 
workshop    during  the  summer  of  1971. 

This  curriculum  is  to  be  used  with  CVAE  students 
who  are  enrolled  in  the  second  year  program  of  CVAE. 
It  is  hoped  that  this  curriculum  will  provide  knowledge, 
techniques,  and  practices  that  will  greatly  help  in  working 


in  the  school  system  in  interlocking  the  vocational 
and  academic  instruction  to  the  erctent  that  school  attendance 
and  the  pursuit  of  a  good  education  will  be  more  mean- 
ingful to  the  participating  student. 
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UNIT:         PLANNING  YOUR  FUTURE 


UNIT  OBJECTIVES: 

To  assist  the  student  in  self-appraisal  to  ascertain  what  he 
he  has  accomplished  and  hopes  to  accomplish. 

To  develop  an  awareness  of  job  opportunities. 
TOPICS: 

I.  What  Have  We  Done?     VJhere  Are  We  Going? 

II.  Knowing  Yourself 

III.  Choosing  Your  Career 

IV.  Occupational  Resources 

V.  Career  Satisfactions 


EKLC 


UNIT : 


PLANNING  YOUR  FUTURE 


TOPIC:      Vhat  Have  VJe  Done?     vJhere  Are  We  Goinp-? 


BEHAVIORAL  OBJECTIVES : 


1.     Students  will  be  able  to  positively  and  negatively 

evaluate  previous  on-the-job  and  classroom  exneriences 
in  CVAE. 


2.     Students  will  be  able  to  evaluate  their  summer  v;ork 
experiences,  if  applicable. 


3.     Students  will  be  able  to  suggest  means  of  Improving 
classroom  and  on-the-job  experiences. 


4,     Students  will  be  able  to  plan  tentative  experiences  for 
the  coming  year. 
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UNIT:         FLAMMING  YOUR  FUTURE 


TOPIC :       \Jhat  H?,ve  Ve  Done?    W.ere  Are  '"Je  Goinp:? 


II. 


III. 


Concept 


I. 


Students  will  be  able  tc  lis- 
at  least  two  attitudes  for 
each  of  the  following 
areas : 

A.     Positive  experiences  at 
work 

3.     Negative  experiences  at 
work 

C.  Positive  experiences  in 
class 

D.  Negative  experiences  in 
class 


Students  willviiere  applicable 
evaluate  their  summer  w^ork 
experiences . 

A.  Type  of  work 

B.  Wages 

C.  C.V.A.E. 

D.  Attitudes  of  employer 
and  employees 

E.  Personal  evaluation 


Students  will  discuss  means 
of  improving  classroom  and 
on--the-job  experiences . 

A.     What  the  employer  could 
do 


Suggested  Learning  Activities 


II, 


Questionnaire  :  Sti^dents 
will  fill  out  questionn'^  l.re  5 
to  b'^  discus'^^^.d  in  cr^.ss. 

Role  Playing:  VJhere  both 
positive  and  nep:ative 
aspects  of  class  and  v;ork 
experiences  ax'^e  brought 
out . 

Individual  reports  by 
those  v/ho  had  the  most 
positive  and  negative 
exTDeriences  • 


Checklist:  Students  will 
fill  out  a  checklist 
developed  by  coordinator. 

Presentation  of  slides  or 
photographs  showing  stu- 
dents at  tralninr  or 
other  work  stations. 


III.     Panel  df   cussion : involving 
coordinc     )r  ,  students  , 
faculty  ctnd  employees 
(where  possible) 


ERIC 


UMIT : 


PLAMNIMC-  YOUR  FUT'^^.E 


TOPIC  :       l-Jhat  Have  VJe  DoneT         ere  Are  ^-Je  ^rolnr;? 


Concept 

Suggested         -ring  Activities 

B. 

vrnat  the  student 

Charts:  Prenaration  of 

could  do 

c*hart  '"     nd  i  c  t  ir  c?*  Tpo-for* 

C. 

VJhat  the  coordinator 

poin'^s  covered  in  the 

could  do 

discussion 

D. 

What  the  faculty 

could  do 

IV.     Planning  of  tentative  exper- 

IV .  Questionnaire :  Students 

lenc 

es  for  the  corning  year. 

vjill  complete  question- 

naire 5  which  vjill  becorc-' 

A. 

Listing  areas  of  inter- 

part of  their  persona^ 

est 

portfolio . 

Listing  methods  of 

improvement 

i 


UIJIT:         ?LA?^NING  YOUR  ^UTURF 


TOPIC:  Knov.nnc  '^o^;r-^elf 


BEHAVIORAL  OBJECTIVES: 


1,     The  student  will  be  able  to  anrraise  himself  objecti^- •  .-Iv 
through  the  use  of  test  results. 


2.     The  student  vjill  be  able  to  explain  v;hy  an  occupation 
should  be  geared  to  ones  interests. 


3-     The  student  will  be  able  to  explain  the  relationship  of 
health  to  success  on  the  Job. 


ERLC 


4^84 
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UNIT:  PLANNING  YOUR  FUTURE 


TC^TC:     Knowing  Yourself 


Concept 

Suserested  Lpsr»n1ncr  Arf"!  v!  fi 

T 

I.     Evaluation     ( Abilities) 

A.     Personality  revealed 

A.     Otis  Quick  scorinc;  test 

B.     Areas  of  w^-akness 

Indi  cated 

mental  maturity 

C.     Mental  maturity  revealed 

C.     G.A.T.B.  test 

D.     Interests  pin  pointed 

Some  or  all  of  the  above 

tests  should  be  used  to 

give  students  an  Ides  of 

their  abilities.  Reveal 

results  of  test  that  vrill 

have  a  positive  effect 

on  students . 

Evaluation  (Personalitv) 

Give  students  a  personality 

inventory . 

Class  Discussion:  Answer 

such  questions  as  what 

effect  does  personality 

have  on  vour  ^nr»r»^c^c^  1n 

a  Job? 

How  can  you  overcome  a 

lack  of  abi 1 1 t v  in  ^ 

certain  area? 

Films:  Shox-^  some  tvpe  of  film 

on  the  relation  of 

personality  to  success 

in  life. 

Games:  Personalitv  Roundtable 

(Game  #21  in  "103  Games 

and  Project") 

Role  Playlnp;:  Pole  Dlav  reac-- 

tions  to  good  and  bad 

personalities . 

o 

41-85 

ERLC 

Concept 


f     Puggestec'  Learrln- 


fx     j-  n  ^  -  ^ 


il.     The  iTTiportance  of  interest 
in  an  occupation 

A.     Interest  effects  Job 

success 
^i.     Interest  alleviates 

boredom 

C.  Interest  provides  more 

pride  in  \^iorK 

D.  Interest  stimulates  occ- 
upational advancement  or 
promotion 


III, 


Good  health  leads  to  occupa- 
tional succesr^ 

A.  Concentration  not  impa- 
ired by  illness 

B.  Health  effects  the  qual- 
ity of  work 

C.  Good  health  imneC  • abse- 
nteeism 


II .  Eyalu-^t  ion     ( INTEPFf^'^  ^ 

a,  :^tron,r;  vocatior-^^l  inre:"--?"^ 

b.  Kuder  Preference  r-r^oor'' 

Class  Di^cuG^sJ^ori 

Answer  such  question?,  as: 

a.  VJhat  effects  does  interest 
have  on  you^  success,  "^n  3 
Job? 

b .  Should  interest  be  one  of 
the  important  criteria 

for  selecting;  r^n  occumtjo? 

InrUvldual  Class  Project 
a.     Write  a  pa^er  less  than 

two  pages  on  an  occupation 
you  think  you  are  intere- 
sted in. 


Ill, 


^ell 
1. 


Why  you  are  inter- 
ested in  it* 
Wh at  s one  a d va n t - 
tages  of  this  job 
are  to  vou . 


Answer  such  Questions  as: 

1.  Will  this  Job  be 
permanent? 

2.  Will  this  Job  pay 

for  enough  to  live  on? 


Guest  Speaker :  Have  a  county 
health  nurse  or  nhyslci  .n 
come  in  and  make  a  talk  on 
''Row  to  take  care  of  your«elf*^ 

Discuss  relation  of  health  to 
success  on  the  Job. 

Class  Project :  Have  students 


4c  £G 


TOPIC:  KiiOTvinr  Your-^lf 


Concept 


Suggested  Learning  Activlrr'es 


rick  up  a  phy^^loal  ex  ami 
a^ion  form  frcr.  their  doctor 
or  county  health  cli-lc. 

Discus?  infcrm^ition  on  '^cr^rr. . 

Panel  Discussion :  Ansi^/er  .^.^:cp 
questions  as : 

Can  you  separate  the  physical 
form  from  the  mental  in  a 
person,  or  do  they  complement 
each  other? 

\Vhat  do  we  mean  by  Rood  mental 
health? 

Film :  Shov;  film  on  relation 
of  physical  fitness  and 
mental  fitness . 
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Villi:         ?LA!:NING  YCUR  FUTVr? 


TOPIC:       Chocsin^  Your  ^'a---e^ 


BEHAVIORAL  OBJECTIVES 


1-     The  student  will  be  able  to  identify  a  suitable  occira^ici 
as  determined  through  ter.ting  and  counseling. 

2.     The  student  will  be  able  to  list  criteria  necessary  5n 
consideration  of  a  1ob. 
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C  P  X  C  ♦        V\  r>     c*  *  -n  ^  _j  >-» 


Ccncept 


'sli f icat ^ons  for  an  ^^'::cupat  1  on 
r< ;  t  o  V?  Yourself 

1.  Assess  Indiv^'iual  abil- 
ities 

2.  Assess  individual  anti- 
tudes 

Interests 

1.  Outdoor 

2.  Mechanical 
Computational 
Scientific 
Persuasive 
Artistic 
Literarv 
Musical 

Soclax  Service 
Clerical 


.c  ^  s  t  ^  d  Le  a  r  n  i  n  r  .A  c  1 1  v    1  e  r 


3. 

5. 
6. 
7. 
8. 

9. 
10. 


Explore  various  aspect?  of 
specific  Jobr>  tnrour.h 
discussions  arid  obsersvations . 

1.  Proinotlonal  Advantages 

2.  Working  Coriitlons 

3.  Compensation 

^.  Co~workei-s  attitudes 


^5 1  S 

T^Tve  Otis  /^chie^ 
Calif ornja 


or 


rr--^:  ~ rerce , 
or  Strong 

Counsel  wit^  stucen'^f^^ 
individually 


 Show  'T^.oosinfr  Your 

Cccunation-'  ^lecrrla  "^JI^.  T.Rh, 
HeaJ  :   '^Chocsinp:  Your  Care-^=!  " 


.nt  nony  vxr-r^.r.ve\' 


by  J. 

V':  je  ^ervi  ce 
Ch^;'t^:   ■■'^ake  a  chrtrt  of  t^,e 
activities  you  en;i  ■  v  and  thop.* 
you  dir.llVe. 


!!•  Guest  Speaker:  Invite  people 
daily  who  are  qualified  to 
discuss  the  total  Job  picture 
in  those  areas  in  which  the 
students  are  most  inlerented. 

Field  Trips :  ^cj  lovj  up  r-^st 
speakers^  visits  with  f 5  .-^Id 
trins  to  these  job  operations. 
Transparency — ^^ost  A.^ibldly 
Expanding  Occupations,  19^^-. 
1970  Discuss  the  outlook  for 
various  occupational  groups. 
Identify  the  specific  occup- 
ations In  each  group. 
Analyze  reasons  for  greater 
anticipated  changes  in  some 
occupations • 

Buzz  Sessions :  Divide  class  irtc 
small  groups  ,  ask  them  to 
discuss  topics  over  period  ^f 
time . 
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BEHAVIORAL  CBoTECT^T^HS  : 


1,     The  student  -•/ill  list  five  sources  of  materials  >rhere 
he  may  find  inforrnaticn  related  to  the  occun^'^lGn  of 
his  choice • 


43S0 
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your  —tv-h 


Occuoar : 


onceot 


Oc c upat  icna 1  lit  erature 

A.   Library  Materia: s 

!•  Dictionary  of  Occu- 
pational titles 

2.  Cccupaticnal  Outlook 
KarlbooV 

3.  The  Encyclopedia  c-f 
Careers  and  Voca- 
tional Guidance  lill 

3.   Coinpany  literature  on 
occupations 

1.  Southern  Bell 

2.  General  Motors 

3.  Sears  Roebuck 

C.  Textbooks 

1.  Trades  and  Industry 

2.  "^^tail  and  Merchan- 
dising 

3.  Clerical 

Ag.and  related  areas 

D.  Audio-Visual  Resources 


S         - ed  learning  Ac  :  Ivlt  ie.- 


I.  Li 


v.*  o  c  or"  o  1  ^  e     ■■'^  p   ^  cr  v-.         -  ^ 

^source  Personnel :  ''^^'^^ 

rescurc-r  vevsonr^el  :  ^T'^sen^ 

discusF^'^n  ^'O  class  -n  c^ir^^-rr: 
in  t h e  1 c c :':p a ny 

l^B^^ _lfi^;_vBry^:  Have  students 
r.ake  a  display  of  ra^erial?- 
fron  private  iniustr*-. 

Textbooks :  Have  nisnl  :V  of 
several  textboc^i  ::  on  occup- 
ational in  the  i^oom. 

Georr;ia  Pilrr  Cata'^      :  Srver^-] 
films  on  occupations  nav  he 
secured  from  the  above  source. 

Free  ^ilm :  '^ilrr,,  may  he  r'^cur-"^ 
from  private  industry. 

Commercial  Films :  Films  may  '^>e 
secured  from  commercial  "^ilm- 
f  irriS  at  a  resonable  charge  . 


31 
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UNIT:         PLANNING  YOUR  FUTURE  

TOPIC:  Career  Satisfaction 


BEHAVIORAL  OBJECTIVES 


1.     The  student  will  be  able  to  write  and  discuss  orally 
personal  satisfactions  he  anticipates  from  his  career 
choice . 


2.     The  student  will  be  able  to  list  some  of  his  contributions 
to  society  with  his  career  satisfaction. 
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UNIT:   PLANNING  YOUR  FUTURE 


TOPIC:  Career  Satirfactlon 


Concept 


Personal  Benefits 
^       Job  Security 

Economic  Well  Being 
Job  Flexibility 
Sense  of  Contributions 
Personal  Pride  of  Achieve- 
ment 

Personal  Enjoyment 


Suggested  Learning  Activities 


II, 


Societies  Gain 
A.     A  Needed  Career  Vacancy 
Aided 

Economic  Self  Preservation 
C.     More  Productive 


I.  Materials :  Occuoational  Out- 
look Handbook 

Guest  Speaker:  Have  represen- 
tative from  Labor  department 
of  leader  in  industry  to 
discuss  career  field  shortap:es 
and  anticipated  demands. 

Group  Activity :  Have  class,  as 
a  group,  compile  a  list  of 
benefits  they  believe  should 
be  obtained  from  career  sati- 
sfaction . 

Role  Play :  Have  students  act 
as  if  they  were  working  in  a 
career  they  did  not  like.  Tjse 
play  money  as  pay.  Have  class 
point  out  how  the  individuals 
situation  could  be  improved. 


II.     Resource  Personel:  Have  people 
career  fields  in  need  of 
personel  to  discuss  their 
career  and  answer  any  auestiorj= 

Group  Activity :  Have  class  make 
a  list  of  responsibilities 
they  believe  each  individual 
has  to  society. 

Reports :  Each  student  will 
prepare  or  give  orally  a 
short  report  on  his  career's 
choice  and  why  he  believes  he 
can  achieve  career  satisfactior 
from  this  choice. 
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UNIT:  ABOUT  THAT  JOB 


UNIT  OBJECTIVES: 

To  Introduce  Job  expectations  and  responsibilities  to  the 
student . 

To  present  possible  avenues  for  further  education. 


TOPICS: 

I.  Getting  the  Job 

II.  Knowing  the  Job 

III.  Changing  Jobs 

IV.  Opportunities  for  Further  Education 


ERIC 
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UNIT:  ABOUT  THAT  JOB 


TOPIC:  Getting  the  Job 


BEHAVIORAL  OBJECTIVES 


1.     Students  will  be  able  to  list  at  least  eight  st^ps 

necessary  to  accurately ,  neatly,  and  concisely  conplete 
job  application  forms. 


2.     Students  will  be  able  to  construct  an  acceptable 
personal  data  sheet. 


3.     Students  vfill  be  able  to  construct  an  acceptable  letter 
of  application. 


^.     Students  will  be  able  to  state  eight  areas  of  prep- 
aration in  getting  ready  for  Job  Interviews. 


5.     Students  will  be  able  to  list  tvrelve  do's  and  twelve 
dont's  which  are  necessary  considerations  for  Droper 
conduct  during  a  Job  interview  with  a  prospective 
employer. 
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UNIT ; 


ABOUT  THAT  JOE 


TOPIC:        Gettina  the  Job 


Concept 

Fuggested  LearninQ  Activities 

-                    -                      .  _       —  — 

I.     Completing  the  Application 

I.     Field  Trip  to  Social  Sec- 

Form 

urity  Office  to  secure 

each  student  a  number 

A, 

Social  Security  Number 

Transparency  presenting. 

B. 

Three  Personal  Referen- 
ces, other  than  Relati- 

nine steps  for  best  results 

ves 

Assignment:     Obtain  name, 
address,  business  occupation, 

C. 

Desirable  Character-  . . 

and  telephone  number  of 

istics 

three  persons  from  whom 
student  obtained  permission 

I,.  Neatness 

to  use  as  reference. 

2.  Accuracy 

3.  Conciseness 

Sample  ,1ob  anplication  pro- 

4. Completeness 

vided  by  coordinator  will  be 

II. 


ERIC 


Preparing  the  Personal  Data 
Sheet 

A.     Characteristics  of  a 
Good  Data  Sheet 

1.  Accuracy 
Neatness 

3 .  Completeness 

4.  Conciseness  (one- 
page) 

5 .  Simplicity 

6.  Correct  Grammar 

7.  Correct  Spelling 

8 .  Correct  Punctuation 

9.  Typewritten 
10.  Organization 

Necessary  Information 

1 .  Name 

2.  Address 


II 


completed  by  each  student. 


Transparencies  examples  of 
personal  data  sheets  will  be 
presented  via  transparencies. 

Preparation  of  personal  ^ia^ta 
sheet  by  each  student.  Orip- 
inality  will  be  goal. 

Group  discussion:  Have  group 
discuss  ^^''hat  they  think 
constitutes  a  p;ood  personal 
data  sheet  and  let  each  group 
present  their  results  to 
the  class. 


4S£6 
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UNIT:   ABOUT  THAT  JOB 


'OPIC :  Getting  the  Job 


Concept 


3.  Phbtcsraph 

^.  Telephone  Number 

5-  Marital  Status 

6.  Military  Status 

7 .  Height 

8.  Weight 

9.  Health  Condition 
10 •  Date  of  Birth 

11.  Education 

12.  Work  Experience 

13-  Hobbles  and  Interests 

1^ .  Extracurricular 

Activities 

15 •  Special  Honors 

lb.  Employment  Availability 

Data 


III.   Preparation  of  a  letter  of 
application 

A.     Characteristics  of  a  good 
letter  of  application 

1.  Neatness 

2.  Brevity 

3.  Factual 
Typewritten 

5 .  Correct  form 

6.  Originality 


IV.   Prepa.  Lng  for  the  Interview 

A.  Consider  "How  can  I  be  an 
asset  to  the  organization? 

B.  Learn  as  much  as  possible 


Sup^'crested  Learning  Activities 


ERLC 


III,.     Students  will  compare  and 

evalute  samples  of  original 
approaches . 

Class  v;ill  be  asked.to 
select  the  good  character- 
istics of  a  sample  letter. 

ComTDosition  of  a  letter  of 
application  by  each  student 
vrhich  could  actually  be 
sent  to  a  prospective 
employer . 


IV,     Students  will  answer  possibl- 
interview  questions  randoinly 
selected  f rom^cards".  Class 
members  criticize,  calling 
attention  to  such  things 
as  annoying  mannerism.s, 
nervousness,  clarity,  etc. 
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UNIT:  ABOUT  THAT  JOB 


TOPIC :  Getting  the  Job 


Concept 


ERIC 


about  the  firm  and  Job 
position  for  which  app- 
lying. 

C.  Arrive  early  at  inter-, 
view. 

D.  Anticipate  possible 
questions  to  be  asked 
by  interviewer. 

E.  Consider  questions  to 
ask  interviewer. 

P.     Practice  entering  and 
leaving  a  room,  sitting 
down,  and  getting  up 
correctly 

G.  Always  make  an  appoint- 
ment before  the  inter- 
view 

H.  Find  out  full  name  and 
title  of  Interviewer 

I.  Find  location  of  organ- 
ization in  advance  of 
the  appointment 

J.     Take  a  pen  and  personal 
data  sheet  to  the  Inter- 
view 


V.     Proper  Interview  Conduct 
A.  DO: 


Suggested  Learning  Activities 


Assign  each  student  an  orp:- 
anizatlon  to  research 

Formulation  of  list  of 
possible  "ihterviev  questions 
suggested  by  students  to  be 
asked  by  interviewer  and  by 
the  intervievjee  (student)  . 

Have  each  student  practice 
in  front  of  a  mirror 
sitting  down  and  petting  up 
correctly . 

Role  play  telephone  calls 
to  make  appointments  for 
interviews . 


Sole,  playing :     Good  and  bad 
Interview,  Students  will 
identify  good  and  bad  points 
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UNI^:  ABOUT  THAT  JOB 


TQPIC:  Getting  the  Job 


Concept 


Suggested  Learninp:  Activities 


B. 


1.  Telephone  Interviewer 
if  unavoidably  deta- 
ined 

2.  Remain  standing  until 
asked  to  be  seated 

3.  Smile  as  you  enter 
the  room 

4.  Use  correct  hand-shak- 
ing customs 

5.  Use  good  posture 

6.  Think  before  aiiswerinp:; 
questions 

7.  Listen  carefully 

8.  Use  Correct  grammar 

9.  Shov;  interviewer  in 
the  eye 

10  •     Show  respect  to  the 

interviewer,  (mr, .  Yes 
Sir,  and  etc. 

11.  Convince  the  Interv- 
iewer you're  inter- 
ested in  the  Job 

12.  .  Look  alert 

13.  Introduce  yourself  and 
state  business  to 
receptionist 

1^.     Ask  intelligent  ques- 
tions 

15*     Be  poised  and  relaxed 

16.  Let  interviewer  con-^.  - 
trol  the  Interview 

17.  Answer  questions  com- 
pletely, truthfully, 
and  concisely 

18.  Thank  interviewer  and 
receptionist 


Don't: 

1.     Talk  youi*self  out  of  a 
job 


Group  Work :     Instruct  the 
students  to  divide  into  groups 
of  three  members-  Each  group 
divided  will  make  a  list  of 
do's  and  dont's  for  a  Job 
interview.  Use  student  lists 
to  make  a  master  list  on  board. 

Guest  Interviewer:  Aslc  several 
business  men  to  conduct  pract- 
ice Interviews  with  each  stu- 
dent . 
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UNIT:  ABOUT  THAT  JOB 


TOPIC :  Getting  the  Job 


Concept 


Suggested  Learning*  Activities 


2.  Beg  for  a  position 

3.  Come  on  too  strong 
^.     Use  slang 

5  -~  Smoke 
6 ,     Chev/  gum 
?•     Make  excuses 
8.     Criticize  (exs school , 
previous  employers,  etc 
9*     Give  vague  answers 

10.  Say,  ''lUl  do  anything^^ 

11.  Brag 

12.  Take  anyone  with  you 
13 •    Discuss  personal  prob- 
lems 

1^.     Represent  low  morals 
15 •     Hang  up -coat  until 
invited 

16.  Hand-shake  limplv 

17.  Mumble 

18.  Decide  when  to  end 
interview 

19*     Make  excuses 


RESOURCE  MATERIALS 


Pamphlet  ''Can  I  Get  the  Job?" 
Public  Relations  Staff,  General 
Motors.  Detroit,  Michigan  48202 

Pamphlet  ''Getting  the  Right  Job'- • 
Glidden-Durkee,  Division  of  SCr 
Corporation,  900  Union  Commerce 
Building,  Cleveland,  Ohio 

Pamphlet  "How  to  Get  a  Head  Start 
on  Success".  Olympla  USA  INC., Pox 
22,  SrTfierville,  New  Jersey  08876 

Pamphlet , "Making  the  Most  of  Your 
Job  Intex-vlevJ" .  Nerj  York  Life 
Insurance  Company,  Community  Ap:ent. 


£.000 
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UNIT:  ABOUT  THAT  JOB 


TOPIC:  Knowing  the  Job 


BEHAVIORAL  OBJECTIVES: 


1.  The  student  will  be  able  to  list  the  educational 
requirements  of  at  least  two  areas  in  which  he  is 
interested. 

2.  The  student  will  be  able  to  list  the  skills  reauirer' 
in  two  areas  of  employment, 

3.  The  student  will  be  able  to  list  three  factors 
involved  in  the  working  conditions  of  two  different 
jobs  that  he  visited, 

4.  The  student  will  be  able  to  list  three  factors  about 
the  salary  expected  in  a  job  and  also  three  fringe 
benefits  offered  by  the  business. 

5.  The  student  will  be  able  to  list  three  factors  Involved 
with  advancement  on  a  job. 
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UNIT:  ABOUT  THAT  JOB 


TOP  I c :  Knowing  The  J  "-^'-^ 


Concept 


Suaaested  Learnina  Activities 


Educational  Entrance 
Requirements 

A.  High  School 

B .  Vocational^Technical 
School 

C.  Colleges  and 
Universities 


I.     Panel  Discussion r  Panel 
coinnosed  of  personnel 
directors  froin  cross  section 
of  business  to  discuss 
educational  reauireTrents 
for  various  jobs  within 
their  occupations. 

Research:     Have  students 
choose  tvTo  areas  of  in-- 
terest  and  find  educational 
entrance  reguirenents  for 
each,      (Reference r  DOT, 
Career  Encyclopedia) 

Bulletin  Hoard :     Have  stu- 
dents prepare  bulletin 
board  from  their  findincis* 


II.     Initial  Skills  Required 

A.  Professional 

B.  Clerical  and  Sales 

C.  Service 

0 .  Agricultural 
E.  Trades 

Semi-skilled 
G.  Unskilled 


II.     Show  Films;     Following  are 
sone  films  suggested  to  be 
shown  to  describe  skills 
needed  in  various  occupa- 
tional fields: 

1.  Knowledge  &  Skill 
Associated  films 

2.  Our  American  Crossroads 
Public  Relations, 
Staff  Lib. 

General  Motors - 

3.  Careers  in  the  Building 
Trades   (Basic  Skills) 
Georgia  Film  Lib* 

4.  The  Metal  Worker 
Georgia  Film  Lib. 

5.  Do  I  Want  To  Be  a 
Secretary 
Georgia  Film  Lib. 
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UNIT 


;^BCUT  THAT  JOB 


?vnowi nq  The  Job 


Concept 


'u:Tqes1:ed  Learning  --cti^'^ities 


Chart  r     Fron  Encvcloner^ia 
of^Careers  and  Occupational 
Handbook,  have  students 
prepare  a  chart  on  skilli5 
reauired • 


Working  Conditions 

A.  Location  of  Nork 

B.  Safety 

C.  Physical  Plant 


IV. 


Expected  Salary 

A.  Federal  Wage  Regula- 
tions 

B.  Fringe  Benefits 

1,.  Insurance 

2.  Workmens  compen- 
sation 

3.  Retirement  system. 

4.  Vacations 


5003 


III.  Field  Trips:     Have  students 
visit  various  businerse*^  j  n 
vicinity  to  examine  r^hysical 
plant  o 


Man? "     Have  students  make 
macvs  of  city  or  pinpoint 
industries  in  which  they  are 
interested. 

Buzz  Sessioiis      Have  c^all 
group  buzz  sessions  dis- 
cussing safety  precautions 
observed  on  field  trips. 


IV.  Research :     Have  class  re-- 
search  salaries  in  "Guide 
to  Occupational  Areas  for 
Salary  Schedules  by  H.T. 
Lester  Jr. " 

Guest  Speaker;     Invite  reu- 
resenatives  from  the  State 
or  Federal  Department  of 
Labor  to  speak  to  class. 
Have  students  participate 
in  question  period. 
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UNIT: 


ABOUT  THAT  JOB 


TOPIC; 


Knowinq      e  J"b 


Concept 


5.  Sick-leave 


V. 


Opportunities  for 
Advancement 

A.  Job  Turnover 

B.  Number  employed 

C.  Seniority 


ERIC 


5004 


Suggested  Learning  Activities 


Chart:     Using  information 
deFfved  from  research 
and  guest    speaker,  have 
students  plot  a  chart. 


V«       Research ;     Have  each 

student  interveiw  some^ 
one  employed  in  his  area 
of  interest  and  get 
information  on  advancement 
opportunities • 

Report:  Have  students 
report  to  t;.e  class  on 
their  findings. 


UNIT: 


ABOUT  th;^.t  job 


TOPIC:  Changing  "ob^ 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  v/ill  list  4  reasons  why  a  oerson 
voluntarily  will  change  jobs. 


2.     The  student  will  list  4  reasons  vrhy  a  person 
involuntarily  will  change  jobs. 


3.     The  student  will  identify  two  steps  to  be  taken 
when  resigning  from  a  job. 


50C5 
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UNIT:  PLANNING  YOUR  FUTURE 


TOPIC:  Changing  Jobs 


Concept 

Suggested  Learning  Activities 

I.     Voluntarily  Changing  Jobs. 

I.     Discussion:   Have  students 

list  the  reasons  and  dis- 

1. 

Salary  Improvement 

cuss  the  listing. 

2. 

Job  Advancement 

3. 

Personality  Conflict 

Sneaker:  Have  State  Employ- 

4. 

Geographical  Preference 

ment  officer  discuss  re- 

5. 

Others 

location  potential . 

II.     Involuntarily  Changing 
Jobs . 

1.  Dismissed  (Fired) 

2.  Laid  off   (Lack  of  work) 

3.  Labor  Strike 

4.  Health  (Relocation) 

5.  Others 


III.     Resigning  From  the  Job, 

1.  Written  Notice 

2.  Verbal  Notice 

3.  Adequate  Time 

4 .  Recommendation 


II.  Discussions  ^Have  students 
list  the  reasons  and  dis- 
cuss the  listing. 

Speakers     Have  State  Emplov- 
ment  officer  discuss  Un- 
employment benefits 


III, 


Speaker:  Have  employer  visit 
and  discuss  correct  pro- 
cedure for  res  ignina . 

Speaker;     Have  State 
Employment  officer  discuss 
Job  Market. 

Role-Play:     Students  will 
role-play  employer  and 
resigning  emiployee. 
Reverse  Roles;     Class  V7ill 
judge. 
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UNIT:  ABOUT  THAT  JOB  

TOPIC:         Opportunities  for  Further  Education 


BEHAVIORAL  OBJECTIVES 


1.  The  student  will  be  able  to  recognise  the  role  of  the 
area  vocational-technical  schools  in  the  continuing 
education.     He  will  also  examine  his  educational  needs 
to  determine  whether  a  vo-^-tech  school  would  furnish 
the  desired  out-comes  and  make  a  listing  of  ways  he 
would  benefit  from  an  area  vo-tech  school. 

2.  The  student  will  be  familiar  with  the  requirements  <>r.d 
programs  offered  in  local  colleges  in  order  to  gain 

a  broad  perspective  of  the  eduactional  processes  of 
the  colleges  or  universities.     This  will  be  obtained 
by  contact  with  college  personnel  and  visitation  to 
a  college. 

3.  The  students  will  meet  representatives  of  the  Armed 
Forces,  both  recruiters  and  local  servicemen,  in  order 
to  make  some  judgments  concerning  the  enlistment  and 
training  careers  offered  by  the  Armed  Forces «  The 
Armed  Forces  will  be  of  special  interest  to  some 

of  the  C.V.A.E,  students. 

4.  Students  will  be  shown  that  training  doesn't  necessarily 
stop  once  the  job  is  obtained,     On-the- job-trrining 

and  special  courses  available  to  employees  will  be 
.  outlined  by  industrial  personnel  who  visit  the  class- 
room. 


m 

ERIC 
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UNIT: 


ABOUT  THAT  JOB 


TOPIC: 


Opportunities  for  Father  Education 


Concept 


I. 


ERIC 


The  Area  Vocational  - 
Technical  School  and  You. 

A.  Role  of  the  Area  Vo-- 
Tech  School. 

1.  Senior  Plan  for 
High  School  stus- 
dents . 

2.  Regular  Post-High 
School  Programs, 

B.  Admission  to  the  Vo- 
Tech  School. 

1.  Academic  Require- 
ments 

2.  Entrance  Fees  and 
other  charges 


II.     How  about  College? 

A.  Is  College  for  you? 

1.  College  Entrance 
Requirements . 

2.  Tuition  and  Expen- 
ses . 

3.  Course  Offerings. 

B.  t\rhat  type  of  College? 

1.  Universities 

2.  Junior  Colleges 

3.  Private  4-Year 
Colleges 


Suggested  Learning  Activities 


I.     Speakers  Have  Admissions 
Director  from  area  Vo-Tech 
School  meet  with  the  class 
and  discuss  the  various 
programs ,  entrance  require- 
raents ,  and  fees,  also  loca- 
tions . 

Field  Trips     Take  the  class 
on  a  field  trip  to  a  local 
Vo-Tech  School  to  see  the 
facilities  available  and 
give  personnel  a  chance  to 
introduce  their  various 
courses  of  study. 

Guidance  Counselor ;     Ask  the 
High  School  Guidance  Coun- 
selor to  meet  each  student 
privately  to  discuss  ap- 
titude scores ,  abilities 
exhibited^  and  opportunities 
for  further  education. 


II.  .  Speaker;     Have  Admissions 
Director  from  a  nearby 
college  discuss  the  re- 
quirements for  admission 
to  college  and  various  v/ays 
to  pay  expenses o 

Field  Trip;     Take  the  class 
on  a  field  trip  to  a  near- 
by college  or  university  to 
see  college  life  as  well 
the  various  courses  offered. 

Films  g     Obtain  films  or 
f ilmstrips  on  higher  ed- 
ucation in  general. 


50€8 
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UNIT  J 


ABOUT  THAT  JOB 


TOPIC 


Onportuni hies  for  Further  Education 


Concept 


III.     Uncle  Sam  will  train  you. 

A.     Armed  Forces  will  train 
men  and  women  in  spec- 
ic.lized  areas  (Skills 
to  be  used  only  in 
Armed  Services) . 

1 .     Branches  of  the 
Armed  Forces  and 
specialties  of 
each . 

2o     Entrance  into  the 
Armed  Forces  and 
how  to  obtain 
training  in  the 
desired  career 
field  by  examin-- 
ationo 


IV, 


ERLC 


Many  Businesses  will  give 
you  further  training  or 
schooling. 

A,     Businesses  are  cons- 
tantly    trying  to  up- 
grade by  sending  people 
to  special  training 
sessions  or  schools. 

1.  Modern  techology 
makes  it  necessary 
to  constantly  keep 
abrest  of  the 
changing  times 
and  methods . 

2.  Employees  need 
special  training 
in  new  methods  or 
techniques  dn  their 
jobs. 


Suggested  Learning  Activities 


50C9 


III.     Speaker :     If  possible , 

have  recruiters  from  all 
branches  of  the  Armed 
Forces  make  a  visit  to 
your  class  and  bring  ref- 
lated films,  brochures, 
etc.  ,  to  answer  the  stTi-"- 
dents  questions.  .'Arrange 
for  boys  and  ciirl^>  to  hear 
the  recruiters . 

Speaker ;     Have  someone  in 
the  cjcmmunity  who  is  in 
the  service  or  who  has 
recently  been  discharged 
come  in  and  present  his 
side  of  the  picture  so 
that  the  students  may 
draw  better  conclusions. 


IV.     Speaker :     Arrange  for 
Personnel  Managers  to 
Visit  your  class  to 
discuss  training  programs 
for  employees  and  the 
possibility  of  special 
training  or  schooling  to 
further  the  students 
education . 

Speaker i     If  any  local 
plant  is  using  Co-op 
students  from  a  college , 
try  to  arrange  for  this 
student  to  meet  your  class 
and  discuss  the  Co-op 
training  program. 


31 


UNIT:       MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


UNIT  OBJECTIVES: 

To  introduce  to  the  student  personal  financial  planning, 
banking,  and  financing. 

To  familiarize  the  student  with  the  types  of  credit  cards 
available . 

To  discuss  with  the  students  the  types  of  automobile  insurance 
coverage  available. 


TOPICS: 

I.  Financial  Planning:     Budgeting-Record  Keeping 

II.  Banking 

III.  Getting'  Your  Money's  Worth 

IV.  Financing 

V.  Credit  Cards 

VI.  Automobile  Insurance 


Er|c  5010 
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UNIT  ? 


MANAGING  THE  DOLLARS  1^7  YOUR  LIFE 


TOPIC? 


Financial  Planning:     Budgeting  ~ 


Record  Keeping 


BEHAVIORAL  OBJECTIVES: 


1.     The  student  will  be  able  to  take  one  income  and 
develop  a  realistic  financial  plan. 


2.     The  student  will  be  able  to  keep  meaningful 
records . 


ERIC 
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UNIT:         riANAGING  THE  DOLLARS   IN  YOUR  LIFE 


TOPIC:     Financial  Planning-,     Budgetinc?  -  Record  Keepinc 


Concept 


Plan  for  using  ones  income 


A. 


B. 


C. 


D. 


E. 


ERIC 


The  student  is  axmre 
of  the  source  and 
a?ncunt  of  total  income 
available  for  budgeting 
Given  the  fixed  exoense 


items,  the  student  is 
able  to  identify 
amount  of  money  nea- 
essary  for  these  :Ltems 
in  his  own  budget. 
The  student  is  able 
to  weigh  alternatives 
and  make  wise  choicer 
inkeeping  with  his 
priority  list  of  goaj.s 
as  he  establir>hes 
amounts  of  money  for 
flexible  expenses , 
T?he  student  is  able  ^6 
estimate  the  amount  of 
money  necessary  for 
his  own  emergency  fund 
using  two  or  three 
months  income  as  a 
general  criteria. 
After  a  study  of 
procedure  for  m^aking 
a  financial  £lan, 
the  student  can  con- 
struct a  plan  for  his 
own  use« 


Suggested  Learnincr  Activities 


Management  for  Modern 
F.milies     Gross  Crandall. 
pages  332-370 . 

In  estimating  income,  it  is 
necessary  to  include  every- 
thing that  will  be  received 
dividends ,   interest ,  bonuses , 
and  any  other  source  of 
income. 

Use  chalkboard  or  over  head 
projector  and  make  a  list 
of  items  included  in  total 
income . 

Film  strip  Consumer  in  Action 
institute  of  Life  Insurance, 
277  Park  Avenue 
N.Y. ,  N.  Y.  10017. 

T^en  planning  the  use  of 
income  unavoidable  items 
such  as  rent  or  mortgage, 
payment  insurance  premiums , 
real  estate  taxes,  and 
installment  payments,  must 
be  considered. 

List  of  fixed  expenses  z 
Have  each  student  make  a 
list  of  his  own  fixed 
expenses  and  deduct  these 
from  his  net  salary  or 
take  home  pay. 

A  Date  I-^ith  Your  Future 
Health  Insurance  Institute 
^7ew  York 
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UNIT: 


MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC: 


Financial  Planninv.^ 


Pudct:ting  -  Record  Keepin 


Concept 


Suggested  Learning  Activities 


The  amount  remaining  from 
fixed  expenses  can  be  all- 
ocated to  variable  expenses 
such  as  food,  clothing^ 
house  furnishings,  and 
personal  allov/cTces . 

List;     Make  a  list  of  items 
used  monthly  that  vary  in 
cost  or  amount  of  money  one 
spends  for  them. 

Discuss  need  for  emergency 
fund. 

Present  criteria  for  selec- 
ting flexible  items  to  be 
included  in  a  budget. 
Include s     clothing,  rec- 
reation /  food ,  laundry  ^ 
medicine,  personal  articles, 
car  operation,  and 
miscellaneous . 

Class  Discussion:     It  is 
recommended  that  the 
eguivalent  of  at  least 
two  months  income  be  accumu- 
lated to  provide  for  the 
unexpected  that  always 
arise  but  can  not  be  anti- 
cipated.    Lead  class  in 
estimating  the  amount  of 
money  necessary  for  emergency 
fund. 

A  Divided  Responsibility  • 
Family  Budget  Plan, 
Teacher  Kit. 


ERLC 


UNIT: 


MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC :       Financial  Plannlrr; :     Budgeting      Record  KeePlnr; 


Concept 


Suggested  Learning  Activities 


L  financial  plan  Is  most 
likely  to  be  sucessful 
when  the  persons  Involved 
plan  It  together  and  the 
needs  and  wants  of  each 
member  of  the  family  are 
considered  carefully . 

Brain  storm  and  make 
a  list  of  reasons  for 
making  a  financial 
plan . 

Show  Film  Strips ;  New 
Look  at^  Budgeting, 
Discuss. 

Discussion :  Give 
class  a  list  of  steps 
In  making  a  budget . 
Taking  an  Imaginary 
family  and  work  out 
a  budget  for  It . 
Slide  Guide  Family 
Budget  Plan  Kit  - 
Consumer  Finance 
Association . 


II. 


The  student  will  be  able  to 
keep  meaningful  records. 

A.  The  student  is  able  to 
select  a  record  keeping 
system  appropriate  for 
his  needs . 

B.  The  student  can  list 
ways  in  which  check  stubs 
can  serve  as  financial 
record . 


ERIC 


II.     Discuss  vjhy  It  Is  Impor- 
tant to  keep  records, 
kind  of  records  needed 
and  how  long  they  should 
be  kept.  Search  through 
news  papers  to  Identify 
ways  some  records  have 
been  used. 

Keeping  a  check  book  up 
to  date  helps  to  verify 
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UNIT:         MANAGING  THE  DOLLARS  IM  YOUR  LIFE 


TOPIC :     Financial  Planning.:     Budgeting  -  Record  Keeplnr: 


Concept 

Suggested  Learning  Activities 

c. 

payments  c.nd  provide  a 

strate  "hhp  kind  of* 

reliable  method  of  keepinp: 

rec ord s  needed  for  tax 

•  up  with  money  spent. 

nii'pnoRPR  and  riToopdiiTP 

Consider  how  adequate 

■pnr*  Icppnlnff  thipsp 

financial  records  benefit 

Y»P  0  nT»d  R  . 

the  individual  or  family. 

A.     Better  rinancial 

Thresholds  of  ^dult  Livlnp, 

nlanninff  c*an  hp 

<^        11*1  -I-  1  IpS       ^  C^l  1 

H.T.  CralR,  Management 

donp  w1  thi  rnmn'TP— 

for  Modern  Families > 

hpnsivp  Icnowlpdp'p 

Gross-Crandall . 

of  taxes. 

Study  procedures 

Speaker:  Invite  a  book- 

i ux    ixxxii^  bdA  I  onus 

keeper,  accountant  J  and 

And    "T*!!!    mii*  pn 

banker  to  discuss  vrrltinp. 

Incomp  tax  form. 

checks .     Importance  of 

keeping  account  balanced. 

D. 

The  student  recognizes 

and  why  cancelled  checks 

U1J.C     VctxHtr     Ux     X  cL-VJIvJo 

and  stubs  should  be  kept 

X  vJx     X  U. b  U.X        ^XclililX  11^ 

for  reference* 

cina   ccin  conbrdsc  cne 

d1  f  "PpT'PKIPP  hP'f"TXIPPK» 

Resource  Speaker '  Use 

pf  f p1  Pirf"  iiKtw 

IRS  resource  person. 

organized  records . 

E. 

The  student  will  have 

Discussion:  Relate  personal 

an  efficient  plan  of 

experiences  or  those  of 

record  keeping  for  his 

friends  who  have  had  to 

own  use. 

support  tax  forms  and  tell 

wnd.c  was  neeaea« 

Role  Play:  Possible  family 

soene  ox    ^x  x  -LC-Ltrnc  x  cl-ux  n 

keepers  and  unorganized 

ones . 

Bulletins :  Household 

Finance  Corporation , 

publisher.  Moderns  Make 

Money  Behave,  Money  Man- 

agement for  Younp;  'Moderns , 

Your  Budget. 

ERLC 

TJMIT:         MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:      Financial  Planning:     Rudretlnp:  -  Pccorr!  '^enlng 


Concept 

Suggested  Learning  Activities 

Develop  a  Bulletin  Board 
showing  record  keeping  tech- 
niques.    State  ways  efficient 
records  can  help  save  money. 

Better  Homes  and  Gardens 
and  other  popular  magazines 
for  methods  of  record  keeping. 

Changing  Times  and  other 
popular  magazines  for  metliods 
of  budgeting. 

It^s  Your  Money  Teacher  Kit. 

RESOURCES 

American  Banker  Association.     Personal  Management.  N.Y.,  N.  Y.  . 

Hawver,  Carl  P.,  Ph.  D..     Teacher  Kit  "A  One  Week  Teaching  Unit 

on  Consumer  Plntnce."     Free  through  Col.  R.  H. 
l^lcKlnnon  (Ret'd),  Georgia  Consumer  Finance 
Association,  205  Henry  Grady  Building,  Atlanta, 
Georgia  30303 
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UNIT:  MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC  :  Banklnp; 


BEHAVIORAL  OBJECTIVES: 


1.  The  student  will  be  able  to  fill  out  application  for 
checking  account,  fill  out  deposit  slip,  and  write  a 
check  correctly. 


2.  The  student  will  be  able  to  list  four  reasons  for 
having  a  checking  account. 


3.  The  student  will  be  able  to  list  four  reasons  for 
having  a  savings  account. 


^.  The  student  will  be  able  to  list  four  services  provided 
by  the  bank  and  explain  each  one. 
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UNIT: MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC :  Banking 


Concept 

Suggested  Learning  Activities 

I.     Checking  Account 

I.  Bulletin  Board:  Construct  a 

bulletin  board  showing  a 

A.  Pill  out  application  for 

properly  written  check. 

checking  account 

B.  Pill  out  a  deposit  slip 

Guest  Speaker:  Have  a  bank 

C.  Write  a  properly  written 

official  speak  to  class  on 

check  (including  stub) 

importance  of  bank 

Related  Materials  and  Forms: 

Secure  applications  blank 

checks  deposit  slips  and 

check  stubs  for  each  student. 

Have  each  student  to  practice 

on  each. 
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11.     Savings  Account 

A.  Importance  of  Savings 
Account 

B.  Saving  Certificates 


III.     Other  bank  services 

A.  Cashiers  check 

B.  Certified  check 

C.  Bank  draft 

D.  Travelers  checks 

E.  Safe  deposit  box 


ERLC 


II.  Interlocking:  Work  with 
team  teacher  in  math  to 
calcuate  interest  rates 

Role  Playing:  Have  the 
students  set  up  a  banking 
situation .  Let  the  students: 
become  bank  officials  and 
tellers.     Several  students 
could  deposit  money,  with  \ 
draw  money,  borrow  money 
and  set  up  a  savings  account. 


III.  Bank  Porxns :  Obtain  from  the 
bank  cashiers  checks , 
certified  checks ^  bank  drafts 
and  travelers  checks  if 
possible ,  discuss  each  of 
these . 
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Bank  Tour:  Take  the  stude 
on  a  tour  through  a  local 
bank,  showing  then  the 
equipment  used  and  safe 
deposit  boxes. 


501S 
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UNIT:         MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:        Getting  Your  Money's  Worth 


BEHAVIORAL  OBJECTIVES : 


1.  The  student  will  list  five  ways  to  p;et  the  most 
for  his  money. 

2.  After  comparing  three  products  which  are  the  sam» 
except  made  by  different  companies,  the  student  will 
be  able  to  compare  and  contrast  prices. 

3.  The  student  will  be  able  to  name  and  explain  different 
ways  of  buying  without  cash. 

^.     The  student  will  be  able  to  list  and  discuss  fully 
the  sources  from  which  money  is  borrowed. 

5.     The  student  will  list  five  ways  of  brotecting  buying 
power. 


ERIC 
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UNIT ; 


MANAGING  THE  DOLLARS  IM  YOUR  LIFE 


TOPIC:     Getting  Your  Money  ' -orth 


Concept 


Ways  of  getting  the  most  for 
your  money 

A.  Make  the  right  choice 
when  spending. 

B.  Money  earns  money 
through  interest  on 
savings,  stocks,  bonds, 
Insurance,  and  pensions. 

C.  Set  goals  for  spending. 
(Budget) 

D.  Practice  comparison 
shopping . 

E.  Pay  cash  and  save 
credit  charges. 

P.     Plan  your  buying. 

G.  Purchase  needed  items 
first. 

H.  Take  care  of  purchases; 
have  good  credit. 

I.  Beware  of  gimmicks  and 
false  advertising. 
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Suggested  Learning  Activities 


I.     Group  Project :  Obtain 
materials  from  banks  on 
interest  amounts,  materials 
from  stock  brokers,  mat- 
erials from  Insurance 
companies  about  savings 
plans.     Bring  materials 
to  class  for  group  dis- 
cussion. 

Individual  Project :  Given 
a  certain  amount  as  income, 
the  students  will  prepare 
a  budget.  Combine  these 
ideas  and  with  the  help 
of  the  class,  draw  up  an 
ideal  one. 

Field  Trip:     To  grocery 
store  to  compare  prices 
of  foods  and  different 
amounts  charged  for  various 
weights  and  measures. 
Check  to  see  if  specials 
are  really  that.  News- 
paper advertising  may  also 
be  used  In  conjunction 
with  this  activity. 

Discuss  and  make  Comparison 
Chart :   for  selected  items 
purchased  with  cash  and 
then  figure  credit  charges 
for  different  amounts  of 
time  on  same  Items.  Record 
the  savings  on  each. 

Discuss :  Methods  for  plan- 
ning your  purchase. 
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UNIT:  MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:     Getting  Your  f'foney  *  s- Worth 


Concept 

Suggested 

Learning  Activities 

List: 

Items  vr  r  n  t  e  d  a  n  n 

neede 

d.     Discuss  differences 

and  importance  of  puttin.??: 

Group 

Pro^jects:  Each  group 

v;ill 

be  given  one  of  the 

folio 

wing  and  be  expected 

to  le 

ad  a  class  discussion 

on  it 

Care 

of  clothes 

• 

Care 

of  food 

Care 

of  furniture 

Care 

of  the  home 

Care 

of  equipment 

Care 

of  a  car 

Care 

Qf  public  property 

Speci 

al  School  Pro,1ect: 

(CVAE 

Club)     After  getting 

inter 

ested  in  school 

prope 

rty  the  Club  could 

under 

take  the  project  of 

makin 

g  the  other  students 

aware 

of  what  is  hap- 

pening  to  their  school  3 

and  how  much  it  costs  each 

year. 

Maybe  in  this  way 

with 

the  students  taking 

over 

some  of  the  vandalism 

could 

be  avoided.  Assembly 

programs,  talks  to  indiv- 

idual 

s  and  groups,  posters 

etc . 

used . 

ERLC 
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UNIT: 


MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:       Getting  Your  Wonev^s  Worth 


Concept 


Suggested  Learning  Activities 


II.    Determining  Value 

A.  Inventory  of  what  you 
have . 

B.  Decide  what  is  really 
needed  as  replacements . 

C.  Shop  around  and  compare 
prices  before  you  decide 
to  buy. 

D.  Consider  carefully  the 
size  and  style; 
praticality  of  it. 

E.  Check  carefully  the 
quality,  for  the  "best" 
is  not  always  the  best 
buy. 

F.  Decide  on  the  best  time 
to  buy. 

G.  Ask  friend ^s  opinion. 

H.  Use  buying  guides  and 
protections  set  up  for 
consumer . 
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II.     Class  Discussion :   (a)  l^Jhere 
to  buy;  factors  to  look 
for  such  as  materials, 
"construction  etc.   (b)  Pac-j 
tors  such  as  rapid] y 
changin;^  styles  and  rapid 
growth  considered  before 
making  purchase. 

Special  Report :  (Volunteer) 
Reasons  to  buy  certain 
items.     Material  obtained 
from  Consumer's  Guide 
and  visit  to  local  mer- 
chants. 

Resource  Materials :  Use 
government  pamplets , 
consumer  reports.  Better 
Business-  Bureau. 


III.     Buying  now  and  paying  later 


A.  Mot  e.'nough  cash  on  hand 
to  psty  for  a  needed  i 
item. 

B.  Establish  good  credit 
by  having  good 
character ,  capacity , 
and  capital. 

C.  Know  how  to  open  a 
charge  account . 

D.  Use  good  Judgment 
about  credit ;  set  a 
limit 

E.  Understand  fully  the 
lay-a-way  plan. 


III.     Speaker:  Credit  Manager 
from  local  department 
store  invited  to  speak  to 
the  students  on  credit 
rating  J  charge  accounts , 
lay-a-xvay  plans,  instal- 
lment buying,  etc. 
Advantages  and  disad- 
vantages of  each. 
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UNIT : 


MANAGING  THE  DOLLARS  IN  YOUH  LIFE 


TOPIC:     Getting  Your  Money's  ^orth 


Concept  { 

Suggested  Learning  Activities 

Installment  buy-ing  can 

be  risky;  check  it  ' 

carefully , 

G. 

Read  small  print 

carefully  and  know 

interest  rates. 

IV, 

Borrowing  Money 

IV, 

Group  Project:  Class 

divided  into  groups  and 

A, 

Lending  concerns 

they  are  to  be  responsible 

for  getting  material  and 

1 .  Banks 

presenting  it  to  the  class 

2 .     Savings  and  Loan 

o nnp p'pnl n cr  thp  Ipndlnp* 

Association 

Q  prprin  i  p  ^ 

CL \Z  I.         ^  \Z  iD  * 

3.     omall  Loan  Companies 

^.     Credit  Unions 

i_/  ^oV^moOs       t  id  ly      X   ^  CL  -L      CL  1.       \Z  X 

5*     On  Insurance 

it"      c;    h>r»mifTVi1"    1"n    r»  1  ^  c«  c« 

Policies 

D i 'P'Ppr'pril" i  ?^ t  p  h)p1"Wppri 

B. 

Reasons  for : 

Ipndp'n  and  thpir*  various 

OCX  v  J-y^    c>  m 

1.     Debt  Consolidation 

2.     Lovjer  Interest 

3.    Reputable  firm 

V. 

Security  against  loss  of 

V. 

Special  Rep^orts:  On  dif- 

buying power. 

ferent  types  of  government 

protection. 

A. 

Government  helps  protect 

people : 

Speaker:  From  local  Social 

Security  Office  to  explain. 

i.  Unemployment 

Bring  applications  to  fill 

insurance 

out  so  every  student  will 

2.     Old-age,  survivors. 

have  a  card. 

and  Disability 

o 

Insurance . 

ERIC 
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UMIT:  MNAGING  THE  DOLLARS  I!.'  YOUR  LIFE 

TOPIC:     Getting  Your  Monev'-.  '^orth 


Concept 

Suggested  Learning  Activities 

3. 

VJorkmen '  s  compen- 

Class Discussion:  Health, 

sation 

me,  C3.r  y  ana  proper  cy 

insurance .     Knovr  the 

B.  An 

individual  protects: 

significance  and  importance 

of  each. 

1. 

Health  Insurance 

2. 

Life  Insurance 

3. 

Car  Insurance 

a.  Liability 

b .  Comprehensive 

Property  insurance 

a.  Homeowners 

b.  Mortgage  cancella- 

tion 

ERIC 
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UNIT:  MANAGING  DOLLARS  IN  YOUR  U 


TOPIC:  FINANCING 


BEHAVIORAL  OBJECTIVES: 


1.  The  student  will  list  the  four  major  ^orms  of  consumer 
credit  and  write  a  short  definition  of  each. 


2.  The  student  will  be  able  to  list  two  advantages  and 
two  disadvantages  of  consumer  credit. 


3.  The  student  will  be  able  to  figure  simple  interest  by 
the  basic  interest  formula. 


4.  The  student  will  be  able  to  name  the  three  classlf icatluiu 
of  financial  institutions  and  give  four  subdivisions  of 
each. 


5.  The  student  will  write  a  paragraph  on  employment 
opportunities  in  the  field  of  finance. 


erIc  «026 
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UniT:  r-IANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:  PIIJAKCIMG 


Cc^ncept 


Suggested  Learning  Activities 


I.     Pcrrs  of  consumer  credit 

A.  Charge  accounts 

B.  Installment  buying 

C.  Personal  loans 

D.  Mortgar^es 


II,  Advantages  and  disadvantages 
of  consumer  credit 

A.  Advantages 

B.  Disadvantages 


Basic  interest  formula 

A.  Interest 

B.  Principal 

C.  Rate 

D.  Time 

E.  I=PRT 


Field  Trip:  Have  the  students 
go  to  a  local  department  store 
and  go  through  the  necessary 
steps  to  open  a  charp-e  account 

Guest  Sneaker :  Have       e  local 
banker  speak  to  the  class  on 
personal  loans  and  mortgages. 


P^nel  Debate :  Divide  the  cl^ss 

equally  for  a  debate  of  the 

pros  and  cons  cf  consumer 
credit . 


III.  Problems :  Have  the  students 
to  work  10  simple  interest 
problems  using  the  formula. 


IV. 


Financial  institutions 

A.  Long-term  capital 

B.  Short-term  loans 

C.  Federal  agencies 


IV.  Research :  Ask  the  students  to 
use  the  following  book  and 
find  the  classifications  of 
financial  Institutions  and 
their  various  subdivisions. 

Introduction  to  Business :  by 
Raymond  E.  Glos  and  Harold 
A •  Baker ,  Southwestern 
Publishing  Company ^  Chicago 
1963,  pp.  431-^^9. 


ERIC 
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UNIT:  MANAGING  DOLLARS  IN  YOUR  LIFE 


TOPIC :  Plnancln^ 


Concept 


Suggested  Learning  Activities 


V.  Employment  opportunities 

A.  Clerical 

B.  Credit  manager 

C.  Cashier 

D.  Collector 


V.  Interview:  Ask  each  student 
to  "interviev;  at  least  tv;o 
people  who  are  presently 
employed  in  the  field  of 
finance . 


50^8 
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UNIT :  >!A:JAGING  THE  DOLLARS  VJ  YOVB  LI?E 
TOPIC:     Credit  cards 


BEHAVIORAL  OBJECTIVES: 


1.  Students  will  recognize  major  well  knovm  credit  cards 
and  know  what  types  of  purchases  can  be  made  with  each 


2.  Students  will  distinguish  between  various  types  of 
payment  plans . 


3.  Students  will  figure  finance  charges  and  monthly  payments 
on  credit  purchases. 


h.  Students  will  set  up  a  budget  with  regard  to  billing 
dates  of  charges. 


5.  Students  will  participate  in  discussion  of  responsib- 
ility and  liability  of  credit  card  use. 


6.  Students  will  list  five  steps  to  take  if  credit  card 
is  lost  or  stolen. 


ERIC  ^^^'"^ 
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UNIT:  MANAGING  THE  DOLLARS  IK  YCUR  LIFE 


TOPIC:  Credit  cards 


Concept 

Suggested  Learning  Activities 

I- 

Major  Credit  Cards 

!•  Display  of  ci edit  cards . 

A, 

All  Purpose 

1.  Bank  Americard 

Change  Plato  slip  is  printed 

2.  Diner's  Club 

with  charge  plate. 

3.  American  Express 

^.  Master  Charge 

Field  trip  department  variou: 

B. 

Oil  Products 

stores  and  companies , 

1,  American 

2.  Gulf 

3.  Shell 

4.  Phillips  G6 

5.  Union  76 

C. 

General  Merchandise 

1.  Sears 

2.  J.C.  Penny's 

3.  Rich's 

^ .  Zayre 

5.  Treasure  Island 

II. 

Payment  Plans 

II.  Role  Play:  Set  up  a  sample 

A. 

Regular  charge 

charge  and  illustrate  how 

B. 

Revolving  charge 

various  payment  plans  could 

C. 

30-day 

change  interest ,  finance 

Terms 

chargc*s  and  time  of  payment. 

III. 

Finance  Charges 

III.  Compute  simple  and  compound 

A. 

Annual  service  fee 

B. 

Interest 

C, 

Percent 

Figure  interest  and  overhead. 

D. 

Monthly  Statements 

Discussion  reading  of  samrile 

monthly  statement  (balance  due. 

credit ,  etc  . ) 

ERIC 
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UNIT:  !'!ANAGING  TEE  DOLLA^.S  IN  YOUR  LIFE 


TOPIC:  Credit  cards 


Concept 


Su^rested  Learninr  Activities 


IV. 


V. 


VI 


Budget 

A.  Wages 

B.  Bills 

C.  Billing  dates 


Responsibility  and  liability 

A.  Limit 

B.  When  to  charge 

C.  Who  can  charge 

D.  Responsibility  to  pay 

E.  Legal  consequences 


Loss  of  card 

A.  Responsibility  of  poss- 
ession 

B.  Report  of  loss 


TV.  Budgret :  Set  up  sample  budgei 
usinp  fixed  expenses • 


V.  Discussion :  Group  al-^ed  bv 

credit  manager,  representative 
of  credit  card  corporation, 
collection  agency,  or  lawyer* 


VI .  Discussion ; 


on  whal 
card. 


to 


Discussion  F^roup 
do  i^  lose  char.^e 
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UNIT : 


MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


53 


TOPIC:       Automobile  Insurance 


BEHAVIORAL  OBJECTIVES : 


1,     The  students  will  be  able  to  use  the  terms  insurer, 

insured,  policy,  policy  holder,  and  premium  correctly. 


2.     The  students  will  be  able  to  distinguish  between 
liability  and  comprehensive  automobile  insurance. 


ERIC 
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UNIT: 


MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC:     Automobile  Insurance 


Concept 


Suggested  Learning  Activities 


II. 


Terms : 

A.  Insurer 

B.  Insured 

C.  Policy 

D.  Policy  Holder 

E.  Premium 


Automobile  Insurance 

A.  Are  you  financially 
responsible? 

B.  Analyzing  your  automobile 

1.  Bodily  injury 
liability 

2.  Medical  payments 
3«     Protection  against 

uninsured 
h .     Property  damage 
liability 

5 .  Comprehensive 
physical  damage 

6.  Collision 

C.  Factors  involved  in 
Insurance  cost 

!•     Place  of  residence 
of  insured  person 

2.  The  value  of  the  auto 

3.  Purpose  for  which 
auto  is  used 
Number  of  miles 
driven  per  year 


II, 


ERIC 


Role  Play :  Provide  st  .dents 
with  terms  and  definitions. 
Let  students  play  the  part 
of  an  insurance  salesman 
in  explaining  the  terms 
to  a  prospective  client. 

Bulletin  Board :  Let  students 
make  a  display  of  different 
kinds  of  policies  with  a 
brief  description  of  the 
purpose  of  each  policy. 


Speaker :  Have  an  Insurance 
Agent  come  and  explain  the 
automobile  insurance  policy 
and  rates  and  provide  the 
students  with  an  automobile 
policy. 

Field  Trip :  Take  students 
to  visit  an  insurance 
agency . 

Debate :  "Every  owner  of 
an  automobile  should  be 
required  by  law  to  carry 
insurance/'  and  "How  this 
law  could  be  enforced," 

Speaker :  A  representative 
of  the  State  Patrol  to 
talk  with  the  students 
on  laws  governing  operators 
of  automobiles. 
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UNIT:  MANAGING  THE  DOLLARS  IN  YOUR  LIFE 


TOPIC :       Automobile  Insurance 


Concept 


Suggested  Learning  Activities 


D. 


5.  Age  of  the  driver 

6.  Safety  record  of  the 
driver 

Drivers  responsibility 
if  he  is  involved  in  an 
accident 


Bulletin  Board :  Let  students 
make  a  display  of  newspaper 
articles  arid  pictures  centered 
around  an  automobile  in- 
surance policy  concerning 
automobile  accidents . 
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UNIT:         BUSINESS  IN  TODAY PAST  WORLD 


UNIT  OBJECTIVES: 

To  assist  students  in  learning  about  business  and  its 
organization. 

To  make  students  aware  of  the  necessity  for  forming  good 
work  relations  with  their  employer  and  fellovr  workers. 

TOPICS: 

I.  Free  Enterprise  System 

II .  Business  Organization 

III.  Ethics  in  Business 

IV.  Business  Relationships  (Employer^  Co-worker) 


ERIC 
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UNIT:         BUSINESS  IN  TODAY FAST  WORLD 

TOPIC:  Free  Enterprise  System  


BEHAVIORAL  OBJECTIVES: 


1.     The  students  will  list  the  requirements  concerning 
the  foundations  of  free  enterprise. 


2.     The  students  will  Identify  the  relationship  of  free 
enterprise  to  democracy. 


3.     The  students  will  list  examples  of  modification 

concerning  Free  Enterprise  that  have  been  developed 
in  the  U.S. 


4.     The  students  will  ansvrer  correctly  the  freedoms  that 
he  would  lose  if  the  government  owned  all  property. 
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UNIT:  BUSINESS  IN  TODAY'S  FAST  WORLD 


TOPIC :  Free  Enterprise  gystem 


Concept 


!•  What  are  the  requirements  of 
free  enterprise? 

A.  Private  property 

1.  The  sources  of  our 
personal  income  are 
wages  for  the  work 
we  do . 

2.  Profits  from  business 
transactions . 

3.  Interest  for  money  we 
have  loaned. 

k .  Rent  for  use  of 
buidlings  or  land. 

B.  Profit  motivation 

C.  Free  Markets 

D.  Competition 


II.  How  is  free  enterprise  related 
to  democracy? 

A*  The  right  to  compete 

B.  Everyone  is  free  to  enter 
any  business,  trade  or   •  . 
other . 

C.  Everyone  is  free  to 
purchase  what  he  wants  and 
how  much  he  wants. 

D.  Certain  basic  freedoms: 

1.  Freedom  of  thought 

2.  Freedom  of  speech 

3.  Freedom  of  action 

4.  Freedom  of  press 

5.  Freedom  of  worship, 
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Suggested  Learning  Activities 


I.  Charts :  Have  students  make  and 
study  charts  of  how  free 
enterprise  works • 
Resource  Speakers :  from  busines 
world.  Topic:  Business  &  its 
operation. 

Films :  Buying  of  products 
Group  discussions :, 

1.  What  is  the- 'Essentials 

of  the  free  market  systc^' 

2.  V/hat  is  public  property. 

3.  VJhat  is  private  property. 


II.  Charts :  Prepare  different  klndr 
of  posters  depicing  the  aids 
and  services  the  government 
provides  produces  of  economic 
goodes  and  services. 

Films :  How  a  corporation  is 
set  up. 

Group  discussion:  What  are  the 
essential  features  of  the  free 
enterprise  system? 

Role-playing:  Let  the  students 
review  the  basic  freedoms. 
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UNIT:   BUSINESS  IN  TODAY'S  FAST  WORLD 


TOPIC:  Free  Enterprise  System 


Concept 

Suggested  Learning  Activities 

III 

.  What  is  the  free  market 

III.  Role-playing:  Let  students 

system  or  economy? 

plan  business  enterprises  and 

set  prices  of  wages  and 

A. 

Free  market  for  consumer 

products . 

goods  and  services. 

Group  discussion: 

B. 

Organization  of  enter- 

1, How  does  profit  determir-:) 

prises  for  production. 

vrhether  a  product  will  or  V7i]l 

not  be  used?  , 

C. 

Free  markets  for  produ- 

2. How  does  free-enterprise 

ctive  services. 

economy  help  the  consuTner? 

i.  novr  am  i  arrectea  oy  tne 

D. 

Individuals  determine 

buying  habits  of  others? 

amount  of  income,  size 

of  family  in  relation 

Films:  Buying  certain  products 

to  prices  and  services . 

-IV. 

How 

does  government  interfere? 

IV.  Film:   "Business  Problems" 

A. 

Placing  high  rates  of 

Group  discussion:  How  does 

taxation  on  those  with 

government  interfere  in  the 

hich  inromp 

free  enterprise  system? 

B. 

Establishing  minimum 

Charts:  Prepare  a  report  show3- 

wages  rates. 

the  historical  record  of 

government  action  to  aid 

C. 

The  government  support  of 

business  by  expanding  markets 

farm  products . 

or  by  preserving  free 

competition . 

U  • 

icLAing  everyone  m  oraer 

to  provide  government 

List:  examples  of  how  govern- 

services for  those  who 

ment  interferes  with  the  free 

otherwise  might  not  be 

market  system. 

able  to  afford  it. 

ERJ.C 
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UNIT:         BUSINESS  IN  TODAY'S  FAST  WORLD 

TOPIC:  Business  Organlp:atlon  


BEHAVIORAL  OBJECTIVES: 


!•     The  student  name  and  describe  verbally  or  in 

writing  the  four  things  that  must  be  brought  t:op:ether 
before  a  business  is  formed. 

2.  The  student  will  be  able  to  list  four  types  of  business 
organi!zations  with  a  simple  chart  showing  the  structure, 

3.  The  student  will  be  able  to  Identify  at  least  two 
or  more  of  at  least  three  types  of  businesses  that 
operate  in  his  community  either  in  writing  or  verbally. 
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UNIT:   BUSINESS  IN  TODAY'S  PAST  WORLD 


TOPIC :  Business  Organization 


Concept 


Suggested  Learning  Activities 


II. 


I.     Factors  of  Production: 

A.  Land  (Natural  Resources) 

B.  Labor  (Human  effort  used 
in  the  production  effort) 

C.  Capital  (Funds  used  to 
create  tools  or  machinery 
in  the  production  of  goods 

D.  Enterpriser  (Person  or 
persons  who  initiate, 
organize,  operate  and  take 
the  risk. 


Types  of  Business  Organiza-^ 
tlon 

A.  Single  Proprietorship 
(Owned  by  one  person) 

B.  Partnership  (two  or  more 
persons  combine  their  • 
labor,  capital,  or  land) 

C.  Corporation  (Association 
of  individuals,  know  as 
stockholders,  which  is 
empowered  by  government 

to  engage  in  a  business  as 
a  single  business). 

D.  Cooperatives  (An  organ- 
ization designed  to 
provide  cervices  for  its 
members) . 


ERLC 


I.     Discuss :  the  meaning  of  the 
four  factors  of  production 
using  as  many  varied 
illustrations  as  possible. 

Outline ;  the  four  factors  of 
production  of  one  of  the 
local  business  or  industries. 

Filmstrlp :   "Private  Investment 
and  Economic  Growth'*  American 
Petroleum  Institute,  1271 
Avenue  of  the  Americas,  New 
York,  New  York  10020 


II.  Discuss :  the  four  main  types 
of  business  organizations  - 
giving  definition  and 
illustration  of  each. 

Soclo-drama:  three  friends 
discussing  vjhether  a  single 
proprietorship  or  a  partner- 
ship is  the  best  way  of 
organizing  and  runninp:  a 
business.  Have  one  person 
summarize  with  the  class  the 
advantages  and  the  disadvan- 
tages brought  out  and  what 
conclusions  were  reached  in 
the  drama . 

Study :  the  stock  exchange  list- 
ing in  the  dally  news  to  see 
ho^^^  many  corporations  are 
listed. 

Speaker :   Invite  local  Farm 
Bureau  president  to  speak  to 
class  on  the  cooperative 
organization  of  the  Farm  Bureau 
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UNIT:  BUSINESS  IN  TODAY'S  PAST  WORLD 


TOPIC:  Business  Organization 


Concept 

Suggested  Learning;  Activities 

III. 

Comparing  Businesses: 

III,  List  about  25  business  firms 

m  cne  communi cy  vpoc:Sinie 

A.    Different  Types  of 

from  yellow  pages  of  telephone 

Business 

directory)  and  find  out  xvhich 

B.     The  structure  of  the 

type  business  each  is. 

Business 

Visit:  one  type  of  each  of  the 

first  three  businesses  and  ta:.** 

to  owner  or  manager. 

Film:  "How  a  Corporation  is 

set  up". 

Role-playinp::  Let  the  student 

set  up  and  run  a  small  loan 

company • 

Film:  "Empty  Lot''' 

ERLC 
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UNIT;         BUSINESS  IN  TODAY'S  FAST  WORLD 


63 


TOPIC:  Ethics  in  Business 


BEHAVIORAL  OBJECTIVES 


1.     The  learner  will  write  the  definition  of  ethics 


2.     Given  specific  business  practices,  the  learner  will 
identify  and  discuss  those  practices  considered 
unethical  or  deceptive  to  the  consumer. 


3.     The  learner  will  list  places  where  cases  of  unethical 
business  practices  can  be  reoorted. 
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UNIT:   BUSINESS  IN  TODAY  »S  FAST  VJORLD 


TOPIC:  Ethics  In  Buslne5^:-\ 


Concept 


Suggested  Learning  Activities 


Ethics  in  business 

A.  Definition  of  ethics 

1.  Standards  of  conduct 
applied  to  business 
world 

2,  Moral  Issues  of  ethical 
practices 


II, 


Consumer  Welfare 

A.  Advent  of  new  agencies  to 
protect  the  consumer 

B.  Advertising 

1.  Truth  in  advertising 

2.  Labeling 

3.  Sounding  out  "Gimmicks" 


I .  P_anel  Discussions  : 

Group  I  -  Question:     How  do 
ethics  apply  to  business  in 
establishing;  quality  standards 
and  product  control? 
Group  II  -  Question:     What  are 
the  similarities  between  ethics 
in  business  and  morals  In  per^ 
sonal  life? 

Film:  "Ouality  Control  in 
Merchandising" 


II.  Consumer  Education:  It  New 
Look,  Washington,  National 
Association  of  Secondary  Schools. 

Consumer  Reports  in  classroom 
to  allow  students  to  research 
specific  products  presenting 
any  information  v/hich  may 
relate  directly  to  ethics. 

Group  Project ;  Have  students  use 
local  newspapers  to  learn  about' 
sales  in  the  area.  Go  to 
individual  stores  to  ask  pertine^ 
questions  about  quality  of  pro- 
ducts. Compare  "truths"  in 
advertisement  with  reality  in 
store . 

Related  Classroom  Activity : 
Draft  a  letter  from  the  class  to 
Pood  and  Drug  Administration  for 
literature  on  labeling  and 
identification  in  food  and  drugs. 
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UNIT:   BUSINESS  IN  TODAY'S  FAST  WORLD 


TOPIC:  Ethics  In  ^uslr^'^B 


Concept 


Suggested  Learning  Activiti'^s 


Importance  of  internalizing 
ethics  within  business . 

A.  Reporting  unethical 
practices 

1«  Better  Business  Bureau 
2.  Chamber  of  Commerce 

B.  Ethics  in  personal  life 

1.  No  compromise  past  the  ' 

point  of  personal 
'  /integrity 


2.  Silent  dissent  preferable 
to  rabble  rousing 


Game :  Have  each  student  write 
up  a  product  to  be  advertised 
on  T.V.,  radio,  billboard, 
nevjspaper.  Best  use  of  ethical 
practises  and  advertising 
techniques  in  working  wins. 


III.  Case  Problem:  Hypothetical 
situation  to  illustrate 
Importance  of  respecting  and 
practicing  ethics  within 
company  bounds. 

Speaker:  Representative  from 
Better  Business  Bureau  or 

Chamber  of  Commerce . 

Group  Project :  Make  list  of 
'*good :  characteristics  of 
worker. 

Film:   "Am  I  Trustworthy" 

Discuss :  Compare  list  with 
points  of  film.  Discuss 
possible  methods  for  showing 
disapproval  of  unethical 
tactics . 


UNIT:     .    BUSINESS  IN  TODAY'S  ^ASTWCRLD 


TOPIC  :       Business  Relat lor,"^  .  ip^  (Employer  ,  Hc-worker 


BEHAVIORAL  OBJECTIVES: 


1.     Given  actual  case  histories,  the  learner  will  select 
the  points  at  v:hich  the  employee  failed  in  establish- 
ing a  working  relationship  with  his  employer. 


2.     Given  opportunities  similar  to  actual  work  situations 
to  cooperate  v;lth  fellcw  class  members,  the  learner 
will,  through  the  use  of  self-rating  charts  prepared 
by  the  coordinator,  evaluate  his  relationship  with, 
his  peers. 


3,     Given  a  list  of  common  personality  traits  and  attitudes, 
the  learner  v;ill  identify  items  essential  to  establish- 
ing good  working  relationships  with  employer  and  fellow 
workers • 
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UNIT;   BUSINESS  IN  TODAY PAST  WORLD 


TOPIC :  Business  Relationships 


Concept 


Suggested  Learning  Activities 


Frame  of  reference  for 
establishing  relationships 
In  business 

A.  Employee  to  employer 

1.  Recognition  of  status 

2.  Deference  to  authority 

B.  Worker  to  worker 

1 .  Individual  differences 

2.  Surface  vs.  Depth 
relationships 


II.  Understanding  the  need  for 
supervision 

A.  Reactions  to  supervision 

B.  Using  criticism  for  self- 
improvement 

C.  Giving  constructive  crit- 
ism 


III.  Relationship  to  public 

A.  Close  watch  on  tempers  and 
emotional  outbursts 

B,  Seeing  yourself  as  company 
representative 


Film:   "The  Boss  Didn't  Say 
Good  Morning" 

Panel  Discussion;  ^^fhat  v^ould 
you  expect  from  employees  if 
you  were  the  "boss" 

Discussion  Problem :  "Gossip" 

Game :  Break  class  into  two 
small  corporations.  Give  rules 
to  incorporate  by,  let  each 
person  have  a  Job.  A  prize  will 
be  given  to  the  corporation  ' 
that  exhibits  the  easiest  flow 
of  operation  through  the  practice^ 
of  good  inner-business  relation- 
ships.   (This  game  encompasses 
both  areas  of  business  relation- 
ships )  . 


II.  Pllmstrip:  "Taking  Criticism" 

Student-centered  Activity :  Have 
students  who  are  working  tell 
why  they  have  received  criticism, 
how  they  took  it,  when  if  ever 
they  have  offered  constructive 
criticism. 


II •  Hole  Playing:  Cashier  confronted 
by  irate  customer  making  redlcu-^ 
lous  accusations. 

Read :  Guidance  Service  Booklets 
on  personality,  building  self- 
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UNIT:  BUSINESS  IN  TODAY'S  FAST  V/ORLD 


TOPIC :  Business  Relationships 


Concept 


E,  Personality's  effect  on 
relationships 

1.  Relnfcrclng  good  attitudes 
and  habits 

2.  Eliminating  irritating 
traits 


ested  Learning  Activities 


confidence,  recognlzlnc;  behavio:"^ 
problems  as  group  repcrt 
references . 

Game :  "Personality  Plus"  Each 
student  lists  his  personality 
assets  and  liabilities.  Deposits 
of  assests  are  xnade  and  Interest 
is  paid  for  each  demonstation 
from  these  assets  are  pavments 
for  personality  liablllt-'es 
which  appear.  Student  with  most 
on  deposit  wins. 
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UNIT:  LABOR  LA^-'S  AMD  BENEFITS 


UNIT  OBJECTIVES: 

To  help  students  gain  knowledge  of  various  state  and  federal 
laws  governing  labor  in  business  and  of  the  provisions  that 
businesses  make  for  their  employees. 


TOPICS: 

I.  Labor  Laws  (State  and  Federal) 

II.  Labor  and  rianagement  Relations 

III.  Labor  Unions  and  Employees 

IV.  Social  Security 


ERIC 
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UNIT :           LABOR  LAWS  AlID  BENEFITS 
TOPIC :  Labor  Laws  


BEHAVIORAL  OBJECTIVES: 


1.  The  student  will  list  at  least  five  advantages  of  the 
Federal  Labor  laws. 

2.  The  student  will  list  at  least  five  advantages  of  the 
Georgia  Labor  laws . 
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UNIT:  LABOR  LAVJA  AND  BENEFITS 


TOPIC 


Labor  La^-s 


Concept 


Suggested  Learring  Activities 


!•  Federal  labor  regulations 

A.  Child  labor  provisions 

1.  Age 

2.  Hours  on  the  Job 

3.  What  hours  students 
can  work. 

B.  Minimum  Wages 

1.  Fair  Labor  Standard  Act 

2.  Exemptions  from  minimum 
wages 

3.  Exemptions  for  student 
learners . 

C.  Overtime  Pay 

1.  Overtime  pay  compen- 
sation rate. 

2.  Exemptions  from  the 
overtime  pay. 

3.  Requirements  of  the 
employer. 

D.  Hazardous  occupations 

1 .  Student-^learner 

2.  Age 

3.  Who  is  responsible 

4.  Occupations  that  are 
hazardous 


State  Labor  Regulations 

A.  Child  Labor  provisions 

1 .  Age 

2.  Hours  on  Job 

3.  Time  of  day 

B.  Minimum  wages 

1.  Fair  Labor  St£r:^ards  Act 

2.  Exemptions  from  the 
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I •  Panel  Discussion : 

Have  students  discuss  such 
questions  as : 

1.  \^hat  age  may  students 
work  on  different  jobs? 

2.  What  hours  may  students 
work? 

3.  Number  of  hours  students 
may  work? 

Speakers : 

Have  representative  of  Federal 
Labor  Office  discuss  regulatiorr 
to  class. 

Research : 

1.  Have  students  read  Chjl^^ 
Labor  Bulletin  Mo.  101. 

2.  Have  student  list  advan-^ 
of  Child  Labor  Provision 
on  minimum  wa^-^es  and 
overtime  pay . 

3.  Have  each  student  list 
hazardous  occupations . 

^.     Have  each  student  to 
give  advantages  and 
disadvantages  of  labor 
laws . 


II.  Panel  Discussion : 

Have  students  discuss  such 
questions ' as : 

1.  What  age  may  students 
work  on  different  Jobs? 

2.  What  hours  rnay  students 
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UNIT:   LABOR  LAWA  AITP  BENEFITS 


TOPIC:  Labor  Laws 


Concept 


mlnimiom  wages  • 
3.  Exemptions  for  student  lear- /^r . 

C^  Overtime  Pay 

1.  Overtime  compp^^sr.-tiun  rate. 

2.  FvArnpfc 5. v^xis  from  the 
overtime  pay 

3.  Hcquii  oincul-^n    far    tlio  euip 

loyer . 


Suggested  Learning  Activities 


work? 

3.  VHiat  time  of  day  may  students 
work? 

Read : 

Have  students  read  state  labor 
law  regulations  and  discuss 
advantaea  anr\  disadvantages. 
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UNIT : 


LABOR  LAWS  AMD  EENS^ITS 


TOPIC:  Labor  and  "^^.bs.^^^:^ Relations 


BEHAVIORAL  OBJECTIVES: 


1,  The  student  will  identify  the  conditions  \%^hlch  brou^^ht 
labor  into  existance. 

2,  The  student  will  identify  the  two  national  unions  v;e 
have  in  the  United  States  and  how  they  differ  Ir  nember 
ship . 

3,  The  student  will  demonstrate  the  bargaining  processes 
used  by  industry  and  unions  by  role  playing  and  panel 
discussions . 


The  student  will  be  able  to  define  three  types  of  union 
that  may  be  in  a  busines^s. 
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UNIT:  LABOR  LAVJS  A?ID  EEMEFITS 


TOPIC:  Labor  and  Tianap^eir.ent  Relations 


Concept 


Suggested  Learning  Acti^^ities 


I.  History  of  labor  unions. 

A.  Labor  moveinent 

1.  Guild  system 

2.  Craft  or  trade 

3.  Industrial  unions 


I .  Gue3t  speaker 

TOPIC:  The  A^^L  and  CTO 

Classroom  discussions 
Questions : 

1.  Wna.t  is  the  largest  and 
most  povjerful  union  in 
the  V.S. 

2.  Why  was  the  Con^rep'^  of 
Industrial  Or^^^ni^r  inn 
I'ui'med? 

3.  Nam.e  the  basic  freedoms 
of  the  industries  in 
vjhich  almost  all  of 
the  production  workers 
are  members  of  unions. 


II,  National  unions 

1.  AFL 

2.  CIO 


II.  Chart 


Have  the  students  make  a 
chart  of  the  stri'ctural 
organization  of  the  American 
Federation  of  Labor 


Panel  discussion 
Questions:  What  conditions 
brought  labor  unions  into 
existence? 


III.  Collective  bargaining 

A.  Mediation 

B.  Arbitration 

C .  Labor  contract 


III.  Classroom  discussion : 
Questions 

!•  VJhat  is  collective 

bargaining? 
2.  What  is  the  difference 
between  medition  and 
arbitration? 
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UNIT:  LABOR  LAVJS  AW  -BENIFITS 


TOPIC:  Labor  and  r^anag:enent  Relations 


Ccncept 


Suggested  Learning  Activities 


IV, 


Union  security 

A.  Sole  bargaining  agent 

B.  Open  shop 

C.  Agency  shop 

D.  Closed  shop 

E.  Union  shop 

F.  Preferential  shop 
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3.  iMUst  an  eF.Dlo^^er  bargain 
collectively  vrith  his 
employees? 

Role  playinrr.:  Let  some  students 
play  the  parts  of  the  enoloyer 
and  others  the  un:on  repres- 
tMil ^  ives  .  Have  them  mediate 
a  settlement . 

Culminating?  activities :  Have 
the  students  writ':-*  up  a  In'.-^or 
settlement  and  give  their 
views  on  the  settlement . 


IV.  Panel  discussion :  Questions: 
HoTv  does  the  employer  feel 
toward  unions.  HTiy? 

Classroom  discussion:  Ouestionr 

1.  Must  an  employer  bargain 
collectively  v/ith  his 
employees •  Why? 

2.  VJhat  is  a  union  shop? 

3.  What  is  a  closed  shop? 
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UNIT:       LArOR  LAWS  AND  BENEFITS 


TOPIC :  Labor  TJnlons  and  Er.ployees 


BEHAVIORAL  OBJECTIVES: 


1.    The  student  X'^lll  be  able  to  x^rrlte  and  identify  at  least 
three  reasons  labor  unions  were  formed. 


2.     The  student  will  be  able  tc  vxrite  and  identify  the  two 
major  unions  in  this  country. 


3.    The  student  will  be  able  to  list  at  least  three  ways 
that  unions  have  helped  the  working  man  in  our  society- 


The  student  will  be  able  to  list  at  least  two  ways  that 
unions  have  been  harmful  to  man  in  our  society. 


5.    The  student  will  be  able  to  list  at  least  two  ways 

unions  have  improved  the  relationship  between  employee 
and  employer • 


ERLC 
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UNIT:   LABOR  LAWS  A^JD  BENEFITS 


TOPIC:  Labor  Unions  and  Hrnplo'.'ees 


Concept 


ERIC 


Reasons  stated  that  labor 
unions  were  formed 

A.  Provided  better  working 
conditions 

b.  Employees  had  no  organ- 
ization for  dealing  with 
management 

c.  Provided  better  pay  for 
employees 

d.  Cut  down  on  working  hours 

e.  Provided  v/crking  man  with 
way  of  organizing  into 
groups 


TI,  Major  unions  in  U.S.A. 

a.  American  Federation  of 
Labor  (AFL) 

b.  Congress  of  Industrial 
Organization  (CIO) 


Sugg 


jeHrnlnr:  Ac xi  :  it: 


I.  Resource  Personal :  ^ave  r^erson 
give  talk  on  conditions  before 
unions . 

Field  Trip :  Trip  to  both  corrinan^ 
with  union  and  one  without  one. 

Role  Playing:  Play  roll  with 
students  lettinf:  them  act  as 
they  think  they  could  v;lth 
and  without  unions. 


II.  Show  Films :  Get  films  on  bot>. 
unions  from  your  local 
representation  of  both  unions. 

Resource  Personal :  Have 
representative  from  both  unions 
give  talk  to  students. 
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UNIT:       -  LABOR  LA'/f  AI-TD  BFNF'^ITF 


"'■"^IC :     L^bor  ^'ninr  s  and  EriDlc 

T  r      /-^  «rr 

Concept 

^e?^ted  Learnlrr  Activitie? 

T  T  T 
1.11. 

Ho^^^ 

unions  have  helped 

111  . 

employees 

d.   union  T^xniain  uiitr 

A. 

Better  vjages 

nene^ius   ne   preos  ny 

u^ionfTinK,   uo  a  uriivjii* 

B. 

Better  working 

condit 1 ons 

Panel  niscussion:  Let 

sturlents  explain  the 

C. 

Better  Jobs 

UrrXltrJ  ±L  o     L/IJtry     l/^iXLii\  vv^/u 

mlf^n  0           U    uy  WOI?vl;ir 

D. 

Voice  by  which  to 

dLK'  ci   jon  wnicn  lo 

talk  to  Employers 

covered  by  a  union. 

E. 

Organised  workin^r 

one  V    '  1  iTTif?  .   r^ac-n  jrii^in 

man  into  large 

llrJo     J.  ±_LI!!o     \J[l                  u  t.  I  !  ^  1  -i,  L/ o 

powerful  groups 

10  ncTo  provj.. Qcci  'ui 

its  members . 

T'ransparencv :  Show 

benefits  thr.t  unions 

have  provided  on  vour 

local  level. 

IV. 

How 

unions  have  been  harm- 

TIT 

IV. 

ful 

to  working  man. 

untioc   X  Ox  in   X  ix  jTi«2  -lii 

o uiriinuxij.  u y    {jixo.Ty  dXc? 

A. 

High  wages  have 

w/  i  ,y  ±  riK    L/  o  p  X  c  V  c  1 1  u» 

caused  cost  of 

U.Il±UXlo     ±11     L/IJt?±X         UJi'lJcli  1  J  r;  r)  • 

living  to  rise 

B. 

Has  caused  many 

These  people  can  give 

business  to  cut 

you  information  on  the 

down  on  personal 

dangers  of  unions. 

because  of  cost 

of  operation. 

Group  discussion :  let 

group  give  ideas  on  vjhy 

o 
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LABOR  LA VJS  BSTJrlPITS 


TOPIC:       Labor  Unions  and  Emoloyees 


Concept 


Suggested  Learninr  Ac^ii'-ltlrr 


Hovj  unions  have  helped 
nanagement-einployee 
relationship , 

A.  Work  under  contract 

B.  Provided  way  for  each 
to  know  others  problems 
and  ideas 

Each  has  idea  of  vrhat 
the  other  is  thinking 
of  doing 

D.     Helps  both  to  work 
toward  same  goals 


thev  think  urlons  n^v 
cause  them  nroblerns. 


Resource  Personal : 
Have  er.ployer-ennlovee 
give  talk  on  hovr  they 
think  unions  have 
caused  them  to  work 
better  as  a  unit. 

Transparency:  Show  how 
a  contract  helps  both 
employees  and  emnloyers 
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UNIT:  LABOR  LA^-^S  A'^JD  BE^JEP'ITS 


TOPIC:  Social  Seci:^^'tv 


BEHAVIORAL  OBJECTIVES; 


The  student  will  be  able  to  locate  the  social  security 
office  by  address,  telephone  number,  and  obtain  an 
application  for  a  social  security  number  and  brlnp:  the 
application  to  class. 


2.     The  student  will  be  able  to  fill  out  an  application  for 
a  social  security  card  in  class. 


3.     The  student  will  be  able  to  identify  who  pays  social 
security. 


4.     The  student  will  be  able  to  list  reasons  v;hy  social 
security  is  important. 


5.  The  student  will  be  able  to  state  how  social  security 
is  paid  by  workers. 

6.  The  student  will  be  able  to  identify  groups  of  people 
eligible  for  social  security. 


7-     The  student  will  be  able  to  list  five  basic  public 
programs  under  the  guidance  of  social  security. 

8.     The  student  will  be  able  to  describe  what  to  do  in  case 
he  looses  his  social  security  card. 
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UNIT:  LABOR  LAWS  AND  BENEFITS 


TOPIC:       Social  Security 


Concept 

Suggested  Learning  Activities 

I. 

Locating  the  social 

I. 

Panel  Discussion:  Provide 

security  office 

the  student  with  a 

ceiepriOne  uook  d.riu  inrt{.i  u.i 

A.     Telephone  book 

cne  cicy.     LiQu  cne 

s tud ent s  discuss  vra.y s 

D •     Map  oi  city 

OI   I  inamg  neeuea  mi  orr- 

ma c 1 on . 

C •     Draw  a  map 

rieiu  crip:   visic  une 

social  securiby  ot  j icc . 

IT. 

Completing  an  application 

II. 

Transparency:  Show  an 

I  or  a  social  securicy 

appiicacion  i or  a  oociai 

number. 

security  card  that  you  as 

the  teacher  could  complete 

A.     Know  the  following: 

step  by  step  as  each 

1.     Pull  name 

student  completes  his 

2.     Place  of  birth 

or  her  application. 

3 .     Mother ' s  and 

father's  full  name 

Don't  forget :   If  the 

4.     Date  of  birth 

student  does  not  have  a. 

5 .     Present  age 

social  security  card  have 

6.     Mailing  address 

him  mall  the  application. 

7.     Telephone  number 

III, 
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VJho  Pays  Social  Security 

A.  Workers 

B.  Compulsory  for  worker 
if  Job  is  covered  by 
social  security 


III.     Contact  your  local  social 
security  office :  They  vrlll 
be  happy  to  provide  you 
with  current  information 
concerning  social  security 

G,uest  Speaker :  The  social 
security  will  send  a  re- 
source person  to  talk  with 
your  class  about  social 
security . 


5060 


82 


UNIT:         LABOR  LAWS  AND  BENEFITS 


TOPIC:     Social  Security 


Concept 

•^^SS^scea  ijearninp;  Mcviv_Lc_Leb 

IV. 

Importance  of  social 

IV .     Guest  speaker  :  oont.ac  c 

security 

your  social  security  office ♦ 

A, 

Type  of  insurance  in 

Bulletin  hoard:  Have 

case  of  unexpected 

group  of  students  construct 

accidents  or  loss  of 

bulletin  board  which  clear- 

health 

ly  shows  the  .Importance  of 

social  security . 

B. 

Pays  after  retirement 

±n cr OQUC  c -L on   \->^  oul^-lcix 

C. 

Gives  financial  aid 

security:     A  programmed 

to  families  in  case 

learning  text  available 

provider  is  injured 

from  your  local  social 

or  dies . 

security  office . 

V. 

Pa: 

yment  of  social  security 

V,     Guest  Speaker:  Contact  your 

local  social  security 
office 

Math  Teacher:  This  is  a 
good  time  for  the  math 
teacher  to  teach  a  unit 
on  the  amount  of  social 
security  deducted • 

Introduction  to  Social 
Security :     A  programmed 
learning  text  available 
from  your  local  social 
security  office. 
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by  worker 

A.  Withheld  from  worker *s 
pay 

B.  Paid  by  the  self- 
employed  worker 

C.  Employer  pays  an 
equal  amount 
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UNIT:  LABOR  LAWS  AND  EENEPTTS 


TOPIC:       Social  Security 


Concept 


Suggested  Learnlnp;  Activities 


VI 
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Eligibility 

for  Social 

Security 

A.     For  men 

Typo  of  • 

benefit 

When  payable 

1. 

Retirement 

65  or  over 

2. 

Reduced 

62  or  over 

retirement 

3. 

Disability 

Any  age  up  to 

age  65 

ji 

Medicare 

65  or  over 

5 . 

Dependent 

62  or  over 

husband 

o  . 

Dependent 

widower 

62  or  over 

7. 

Dependent 

62  or  over 

parent 

For  women 

Type  of 

benefit 

When  payable 

1. 

Retirement 

65  or  over 

2. 

Reduced 

retirement 

62  or  over 

3. 

Disability 

Any  age  up  to 

65 

H. 

Medicare 

65  or  over 

5. 

Wifes 

65  or  ovel? 

any  age,  if  . 

child  in  her 

care 

6. 

Divorced 

65  or  over 

wife 

Widow*  s 

62  or  over 

Disabled 

50  or  over 

widow*  s 

VI •     Introduction  to  Social 
Security :  A  programmed 
learning  test  available 
from  your  local  social 
security  office. 

Role  P laving :     Some  students 
can  play  the  part  of 
Social  Security  workers. 
Other  students  can  inquire 
about  benefits  they  may 
be  eligible  for. 

Role  Playing :  A  disabled 
woman  must  apply  for 
social  security.  '  Vfhat 
steps  must  she  take. 
VTmat  kinds  of  Information 
will  she  need. 

Role  Playing:  Betty *s 
father  has  been  killed  in 
an  accident.  Betty's 
mother  is  disabled. 
Betty  must  visit  the 
social  security  office. 
What  will  she  say?  What 
kinds  of  information  will 
she  need? 

Guest  speaker :  Contact 
your  local  social  securitv 
office. 


UNIT:  LABOR  LAWS  AND  BENEFITS 


TOPIC:     Social  Security 


Concept 

Suggested  Learning  Activities 

c. 

For  children 

Type  of               When  payable 

Benefit 

1. 

Chileans               Up  to  18 

2. 

Child's                Up  to  22  if 

attending 

school 

Disabled              lo  or  over  - 

child's               if  disability 

began  before 

age  l8. 

VII . 

Programs  under  the  guidance 

vll,     ouiletin  noara:  JLi-Lusurdue^ 

of 

social  security 

programs  under  the 

guxdarice  oi  social  secuni^y 

A. 

Old-Age-Survivors , 

Disability,  and  Health 

Role  Playing:  A  group  or 

insurance 

taxpayers  visit  a  social 

security  office  to  find 

B. 

Unemployment  Insurance 

out,  WnB.t  programs  their 

dollf^rs  support ,  and  to 

C. 

Workmen ' s  compensation. 

see  11  tney  will  Deneiiu. 

or  Industrial  accident 

Guest  Speaker:  Contact 

D. 

Temporary  disability  or 

your  local  social  security 

cash  sickness 

office. 

E. 

Insurance 

Introduction  to  Social 

Security:  A  programmed 

P, 

Public  Assistance 

learning  text  available 

from  your  local  social 

security  office. 

ERIC 

5063 

85 


UNIT; 


LABOR  LAWS  AND  BENEFITS 


TOPIC:     Social  Security 


Concept 


VIII,     Lose  of  Social  Security 
card 

A,  Contact  your  social 
security  office 

B.  Apply  for  a  duplicate 
not  a  new  number 


Suggested  Learnlnp;  Activities 


VIII  •     Role  Playlnp;:  Johnny 

lost  his  social  security 
card.     I'Jhat  should 
he  do? 
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OFFICE   UF   EDUCATION   (JHEW),   WASHINGTON,  D.C. 
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DESCRIPTORS  -   ELEMENTARY   GRADES;  -^t^CONDARY 
GRADES;   ^VOCATIONAL    EDUCATION;  ^ACADEMIC 
EDUCATION;    *EDUCATIONAL  COORDINATION; 
VOCATIONAL   DEVELOPMENT;  COORDINATORS; 
INFORMATION   DISSEMINATION;    MASS  MEDIA; 
*PUBLICU£;    *STATE   PROGRAMS;  COMMUNICATIONS 
IDENTIFIERS  -   cOUCATIGN  PROFESSIONS 
DEVELOPMENT   ACT;   EPDA;   EDUCATIONAL  AWARENESS 

ABSTRACT  -   THESE   MATERIALS   FOR  A 
COMPREHENSIVE   PROMOTIONAL   KIT   FOR  GEORGIA'S 
COORDINATED  VOCATIONAL-ACADEMIC  EDUCATION 
PROGRAMS  HAS  AS    ITS  MAJOR  OBJECTIVE  THE 
SIMPLIFICATION  OF  THE  PUBLIC  RELATIONS  DUTIES 
OF   THE   PROGRAM  COORDINATORS.   DEVELOPED  BY 
GEORGIA  VOCATIONAL   EDUCATION  COORDINATORS 
ENROLLED   IN  AN   INTERNSHIP   AT   THE  UNIVERSITY 
OF  GEORGIA,    THESE   SUGGESTIONS   ARE  GROUPED 
INTO  THE  FOLLOWING  TOPICAL   AREAS;    (U  MEDIA, 
INCLUDING  NEWSPAPER   AND  RADIO,    (2)  SPEECHES, 
(3)   AUDIO-VISUAL   MATERIALS,    (4)  COORDINATED 
VOCATIONAL   ACACEMIC   EDUCATION  WEEK,    (5)  CLUB 
REPORTER,    (61   LETTERS   NEEDED  FOR   THE  PROGRAM, 
(7)   CHARTS   AND  POSTERS,    AND   (8)  PROMOTIONAL 
HANDOUTS.    SAMPLE   FORMS   ARE  PROVIDED.  (AGl 
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Coordinated  Vocational 

Academic  Bducation 


Prepared  by: 
g  CVAE  Coordinators 

Division  of  Vocational  Education 
^  University  of  Georgia 

Athens,  Georgia 
^r^^r.     July,  1970  -  June,  1971 


INTRODUCTION 


This  promotional  kit  has  one  major  ob jective--to 
simplify  the  public  relations  duties  of  Coordinated 
Vocational  Academic  Education  coordinators.     The  specific 
needs  of  each  coordinator  will  vary,  and  changes  in  the 
material  may  be  made  to  fill  those  needs.  Information 
useful  in  the  public  relations  aspects  of  a  coordiaator 's 
job  is  also  contained  in  the  Coordinator's  Handbook. 
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MEDIA 


NEWSPAPERS 

The  most  effective  means  for  placing  the  CVAE  pro- 
gram before  the  public  is  the  newspaper.     Daily,  weekly, 
and  monthly  papers  should  carry  articles  about  CVAE.  The 
introductory  article  should  explain  the  purpose  of  the 
program,  and  should  be  in  all  newspapers  during  the  month 
of  August.     A  timely  schedule  should  be  followed  as  much 
as  possible  for  the  publishing  of  CVAE  news. 

The  coordinator  should  get  to  know  the  editor  of  the 
newspaper  personally.     News  articles  need  to  be  prepared 
to  meet  the  requirements  of  the  paper.     Pictures  about  the 
program  should  be  used  when  possible.    These  pictures  must 
meet  the  requirements  of  the  paper*    News  articles  and 
pictures  should  be  in  the  final  form  before  presenting 
them  to  the  new^^^paper.     Specific  suggestions  for  prepara- 
tion of  articles  and  pictures  are  contained  in  the  Coordina- 
tor ' s  Handbook . 
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EXAMPLE  OF  INTRODUCTORY  ARTICLE: 
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NEW  COURSES 
OFFERED  IN 
CO-  SCHOOL 

Superintendent  Harry  B. 
Bowen  announces  an  addi- 
tional vocational  course 
to  be  found  in  the  curri- 
cula of  the  junior  high 
and  secondary  schools  of 
Blanche  County  for  the 
1970-71  school  term. 

The  program,  "Coordi- 
nated Vocational  Academic 
Education, " (CVAE)   is  a 
supervised  occupational 
training  work--study  pro- 
gram which  combines  class- 
room instruction  in  the 
school  with  supervised 
part-time  employment. 

Th^  program  is  an  inte- 
gral part  of  a  regular 
high  school  instructional 
program  with  emphases  on 
communication  skills  and 
reading  education,  which 
will  enable  students  to 
more  effectively  relate 
school  experiences  with 
out--of"' school  experiences. 

Teacher-Coordinators 
for  the  program  have 
been  named.     They  are: 
Mrs.  Carolyn  Forrester, 
Blanche  Cotmty  Junior 
High,  (683-2221)    ;  rtr.  . 
Oscar  C.  Campbell, T.L. 
Anderson  Senior  High, 
(373-1829) ?  and  Mr. 
Carroll  Egizii^  South 
Blanche  Elementary 
School, (793-5313) . 

For  further  infor- 
mation contact  the 
coordinator  in  the 
respective  areas. 
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EXATIPLE  OP 
NEWS 

ARTICLE ; 
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STUDENTS  SET 
CVAE  CONTESTS 

Approximately  350  stu- 
dents enrolled  in  the  state's 
newest  vocational  education 
prograiin  will  be  competing 
for  regional  honors  in  a 
meeting  Friday  at  Grayson 
County  High  School. 

The  participants  are  mem- 
bers of  12  Coordinated  Voca- 
tional Academic  Education 
Clubs y  established  under 
the  state's  only  program 
in  which  academic  subjects 
are  interlocked  with  on-the- 
job  training. 

Alan  Munger^  CVAE  coordi- 
nator at  Grayson  High  said 
about  250  students  are  en- 
rolled in  the  local  program 
which  also  includes  Blooms- 
dale  Jr.  High  and  Grayson 
Vocational-Tech .  School . 

He  said  CVTVE  differs  from 
other  programs  in  that  par- 
ticipating students  attend 
classes  in  1  group  rather 
than  with  other  students , 
and  that  all  academic  sub- 
jects are  directly  related 
to  the  part-time  work  in 
which  they  are  employed. He 
said  CVAE  students  attend 
class  for  4  hours  daily / 
then  work  in  a  variety  of 
jobs  around  the  community. 

The  competition  Friday 
begins  at  1:30  p.m.  and 
will  include  CVAE  clxabs  in 
Region  I  comprised  of  Grey- 
son  and  Bland  counties  and 
schools  in  Knox  and  Graham. 

The  areas  in  which  the 
students  will  compete  will 
include  a  contest  to  select 
name^  creed/  motto ^  emblem ^ 
and  colors  for  the  state 
clixb  and  competition  in  job 
interviews ,  scrapbooks ,  ca- 
reer manuals y  school  and 
community  projects ^  talent 
and  outstanding  boy  or  girl. 
Hunger  said  the  program  in 
Grayson  Co.  is  one  of  50  in 
the  state /designed  for  stu- 
dents indicating  a  need  for 
linking  education  to  prac- 
tical  vocational  experience. 
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RADIO 

The  community  showcase  ^^n  the  local  radio  station 
offers  an  opportunity  for  promotion  of  current  CVAE 
activities.     If,  for  example^  the  club  should  decide  to 
sponsor  a  bake  sale,  the  location,  date,  time  and  other 
particulars  could  be  announced  along  with  a  brief  descrip- 
tion of  the  purpose  of  the  CVAE  program.     This  airing  of 
CVAE  activities  might  create  otherwise  unobtainable  interest 
of  parents  and  prospective  employers. 
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SPEECHES 
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OUTLINE  OF  SPEECHES  TO  PROMOTE  CVAE 

Public  relations  can  be  approached  from  many  direc- 
tions.    Promotional  activities  include  radio  and  television 
publicity,  advisory  committees  to  cooperative  programs, 
club  activities  of  the  program,  personal  communications, 
and  field  trips.     Talks  to  faculty  and  community  groups 
is  a  very  good  direct  way  of  promoting  CVAE.     Talks  to 
faculty  and  civic  groups  will  serve  to  introduce  the 
coordinated  vocational  academic  education  program  and  to 
keep  the  public  informed  concerning  subsequent  activities. 

TALK  TO  FACULTY"7ln  outline  of  a  talk  to  faculty  members 
could: 

A.  Explain  the  CVAE  program  as  an  addition  to  the  curriculum- 

(1)  Point  out  that  the  program  is  structured  to  meet 
the.  needs  of  those  students  who  will  probably  not 
attend  college  or  even  finisli  high  school  unle^R 
some  special  effort  is  made  to  motivate  them. 

(2)  Present  brief  statements  about  the  dropout  rate 
in  peorgia    to  show  the  magnitude  of  the  problem. 

(3)  Give  capsule  vIl;;  of  the  coordinated  program's 
relationship  to  existing  vocational  programs, 
explaining  its  across-the-board  aspect. 

B.  Outline  objectives  of  the  CVAE  program. 

(1)  Structuring  environment  for  success 

(2)  Developing  positive  attitude  toward  wcrk 

(3)  Doing  job  explorations 

(4)  Learning  by  doing (occupation) 

(5)  Using  cooperative  systems     school  and  on-the-job 
training 

(6)  Getting  school,  businesses,  and  industry  to  help 
motivate 

(7)  Participating  in  club  work  for  social  growth 

C.  Explain  dutues  and  responsibilities  of  the  coordinator. 

(1)  Coordinating  at  school 

(2)  Coordinating  in  the  community 

gj^^"   (3)     Coordinating  through  coordinated  program's  club  work 
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D.  Emphasize  importance  of  related  instruction  in  aeneral 
academic  subjects.     Ask  for  cooperation  in: 

(1)  Helping  to  achieve  objectives  of  coordinated  program. 

(2)  Conducting  special  classes  for  some  groups,  if 
requested. 

(3)  Reconstructing  the  academic  courses  to  fit  the 
student's  training  needs. 

E.  Offer  the  observation  that  some  educators  are  wondering 
whether  students  are  failing  schools  or  schools  are 
failing  the  students. 

(1)  Show  number  of  graduating  high  school  students  not 
attending  college — point  out  that  it  suggests  a 
new  approach  to  preparation  required  of  schools. 

(2)  Show  number  of  dropouts  from  time  of  first  grade 
forward  which  suggests  that  the  educational  program 
is  warped  in  favor  of  college-bound  students,  and 
that  needs  of  a  large  segment  of  the  population  are 
being  neglected. 

(3)  Is  a  new  era  in  education  on  the  horizon — different 
curriculum  structure — different  emphasis — different 
involvement? 

F.  Offer  to  cooperate  with  other  members  of  the  faculty  in 
every  way  and  seek  their  support  for  the  program. 

G«     Question  and  answer  period. 

TALK  TO  A  CIVIC  CLUB--In  speaking  to  a  civic  group,  the  out- 
line of  a  talk  might  include: 

A.  Origin  of  the  CVAE  program. 

(1)  Describe  vocational  programs  in  high  school  and 
their  areas  of  activity. 

(2)  Comment  on  change  of  emphasis  from  "programs"  to 
people  and  the  reasons  for  change. 

(3)  Indicate  new  importance  suggested  for  vocational 
aspects  of  education  in  view  of  changing  needs  of 
students  as  reflected  in  dropout  rate. 

B.  Introduction  of  pilot  program  in  cooperative  education 
involving  across-the-board  vocational  programs. 

(1)  Objectives 

(2)  Implememtation  of  program  through  teacher-coordinator 
working  with  school  and  community 

(3)  Advisory  committee  of  citizens 
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B.  (4)     Cooperation  of  businessmen  in  on-the-job  training 
(5)     How  cooperative  educations-training  is  obtained: 

(a)  Part-time  in  school 

(b)  Part-time  on-the-job  training 

C.  Advantages  of  the  program  for  the  students 

(1)  School  environment  structured  for  success  to  counter- 
act the  never-ending  spiral  of  failure  to  which 
discouraged  students  have  been  subjected. 

(2)  Actual  work  experience  through  on-the-job  training 
correlated  with  job  study  at  school. 

(3)  Motivation  to  complete  high  school  courses  required 
for  graduation  and  better  job  opportunities  afterward, 

(4)  Learning  how  to  be  a  good  employee:     good  work  habits, 
thrift,  responsibility,  punctuality,  etc. 

(5)  Paycheck  to  assist  student  while  he  is  finishing 
school • 

D.  Advantages  of  the  p  ogram  for  the  employers 

(1)  Organized  assistance  in  the  training  of  workers 

(2)  Better  tr.^ined  workers  in  community 

(3)  Benefits  through  a  simplified  induction  of  young 
workers  into  jobs 

E.  Advantages  of  the  program  for  the  school  and  community 

(i)  Enables  the  school,  at  a  minimum  of  expense,  to  extend 
curriculum  offerings  for  occupational  education  in  the 
community p 

i2)     Improves  school  attendance. 

(3)  Provides  a  place  of  responsibility  for  youth  in  the 
economic  and  civic  life  of  the  coxratiunity, 

(4)  Increases  productivity  of  society  through  cooperative 
effort  of  business,  industry  and  school, 

G.  Conclusion 

(1)  Emphasize  the  training  of  youth  for  their  personal, 
social,  and  civic  responsibilities. 

(2)  In  closing,  repeat  the  advantages  the  program  offers 
employers  because  of  trained  workers  who  are  also  high 
school  graduates. 

(3)  Point  out  the  social  costs  that  could  be  involved  if  the 
problem  of  dropouts  is  not  solved • 

H*     Solicit  cooperation  in  the  undertaking  of  the  coordinated 
vocational  program. 


Question  and  answer  period 
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AUDIO-VISUAL  iMATERIALS 
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FILMSTRIPS  AND  RECORDINGS 

"One  picture  is  worth  a  thousand  words It  seems 
appropriate  to  quote  thi^  old  cliche  because  it  einphasizes 
the  value  of  using  films  and  filmstrips. 

Recordings^  films  and  filmstrips  provide  excellent  ways 
to  inform  the  general  public  of  the  total  operatic:  and 
function  of  the  CVAE  Program  in  schools  as  well  as  in  entire 
towns  and  counties. 

By  reaching  all  large  and  small  community  agencies, 
the  message  can  really  be  carried  to  the  public.     The  films, 
filmstrips,  and  recordings  will  explain: 

1.  The  objectives  of  CVAt 

2.  The  number  of  students  enrolled 

3.  The  coordinators  in  the  program 

4.  The  importance  of  the  program  and  how  it  operates 

5.  Behavioral  change.^^  such  as  manner  of  dress — before  and 
after 

6.  Nuniber  of  days  the  student  worked 

7.  Places  of  employment 

8.  Community  projocts 

9.  The  amount  of  money  earned  by  students 

10.  Homemaking  projects 

11.  Industrial  arts  projects 

12.  State  convention  activities 

13.  Local  convention  activities 

14.  Classroom  activities 
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Suggested  cominunity  agencies  for  showing  the  films,  film- 
strips  and  playing  the  recordings  are  as  follows: 

1,  Schools: 

P.T.A.  meetings 
Principals '  meetings 
Faculty  meetings 

Employers-Employees-^Parents  Banquet 
American  Education  Week 
Career  Day  and  Open  House 

2,  Municipal  Airports 

3,  Civic  Organizations 

Chamber  of  Commerce 

YWCA 

YMCA 

Lions  CJub 
Rotary  Club 

4.  Shopping  Centers 

5.  Department  Stores 

Davison' s 
Rich ' s 
Be  Iks 

Sears  Roebuc':  &  Company 

6.  Grocery  stores 
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POSTEPS  AND  PICTURES 

Pictures  and  slogans  can  be  ^^ed  effectively  to 
help  convey  the  iooas  and  beliefs  of  CVAE. 

Schools : 

Posters  can  be  displayed  on  bulletin  boards.,  in  halls, 
teachers"  lounges,  library,  classrooms,  lunchrooms, 
gyninasiums/  and  industrial  arts  laboratories. 

Community: 

Shopping  Centers 
Department  Stores 
Drug  Stores 
Service  Stations 
Coliseums 

Municipal  Auditoriums 
Recreation  Centers 
Grocery  Stores 
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CVAE  WEEK 
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Any  number  of  activities  can  be  initiated  by  CVAK  in 
celebration  of  its  own  week.  *e-plaiining  is  a  must,  and 
total  xnemberc^hip  involvement  is  an  ^isolute  ncc-vssity. 

The  following  are  suggestions  for  inclusior.  in  the 
week's  happenings: 

a.  Thoughts  for  the  day  to  be  read  over  the  public  address 
system  during  daily  announeements . 

b.  Bulletin    board  prepared  on  a  CVAE  theme  in  a  focal 
point  of  the  school, 

c.  Luncheon  or  dinner  for  working  students  and  their 
employers   (includes  stuc^nts  workinc,  school  work  stations)  . 

d.  Campaign  for  and  naming  of  CVAE  Student  of  the  Year. 

e.  Assembly  program  with  talent  presentation  centered  on 
aims  of  CVAE. 

f.  Staging  Career  Day  for  all  students  in  the  school. 


EXAMPLE  OF  NEWSPAPER  PUB.  ^,TY: 

Proclaims  ^VAE  Week 


1 


(picture  of  mayor  and  club  officers) 


Mayor  John  Kellogg  sign?  proclamation  declaring  February 
il--15  CVAE  Week.     Looking  on  are  Club  Officered  to  r)  Bob 
Jerome,  President;  Martha  Dunn,  Secretary;  Sarah  Sparger, 
Treasurer;  Christine  Hollis,  Reporter;  and  Fred  Robinson, 
Vice  President. 
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CERTIFICATES  OF  APPRECIATIOIJ  FOR  STUDENT  EMPLOYERS: 


The  presentation  of  a  Certificate  of  Appreciation  ro 
out--of-school  employers  who  are  working  with  coordinators 
to  help  make  CVAE  a  success  would  be  a  friendly  gesture. 
This  could  help  make  great  progress  in  public  relations 
efforts;  however^  the  CVAE  coordinator  must  use  discretion 
since  he  would  know  which,   employers  r'eserve  this  recognition. 

Guidelines  to  use  when  considering  this  idea: 

1,  Certificates  ma;;^  be  presented  to  out^of-school  employers, 

2,  If  there  is  more  than  one  CVAE  program  in  tJie  school 
system,  this  should  be  a  system-wide  function.  The 
certificates  should  be  uniform  in  size^  color,  etc., 
and  it  should  be  sanctioned  by  the  local  Board  of 
Education. 

3,  The  cost  of  printing  certificates  is  to  be  borne  by 
local  school  systems,  or  by  each  local  CVAE  program. 

4,  The  certificate  should  be  tastefully  done  so  that  it 
fits  well  into  all  places  of  employment* 

5,  The  certificate         v^Id  be  signed  by  the  CVAE  coordinator, 
the  school  princi  and  the  appropriate  person (s)  from 
the  system's  cent^ax  office. 

6,  Each  coordinator  would  be  responsible  for  presenting  a 
certificate  to  the  employers  of  his  students, 

7,  Before  going  with  a  student  to  present  a  certificate  of 
appreciation,  the  coordinator  should  talk  with  the 
employer  and  get  his  permission  to  make  the  presentation. 
Unnecessary  embarassment  can  be  avoided  if  this  is  done. 
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THE  CLUB  REPORER 

Th^  CVA£  Club  reporter  is  the  one  person,  in  the  club,  i-rfiosc  priojary  objec- 
tive is  to  fo:zus  as  much  attentioa  as  pos-ible  on  the  total  CVAE  program, 
giving  special  attention  to  the  CVAE  Club  and  xts  activities.    While  the 
reporter  may  work  closely  with  the  club's  public  relations  conmictee,  it 
is  his  initiative  and  abilities  which  can  do  much  to  help  or  hinder  other 
efforts.    Therefore,  all  possible  candidates  mu^t  he  carefully  considered 
before  selecting  someone  to  fill  this  ii^partant  position. 
The  club  reporter  may  be  appointed  by  those  members  of  the  club  who  are 
empowered  to  make  appointments,  or  he  may  be  elected  by  the  total  club  mem- 
bership.    In  either  case,  the  importance  of  this  position  should  not  go  un- 
announced. 

Some  of  the  duties  particular  to  this  position  are: 

A.    Early  in  the  school  year  the  reporter  will  write  an  iaforrjative 
article  for  the  school  newspaper.    In  this  article  he  will  •plain 
talk"  about  CVAE.    He  will  tell  the  faculty  and  students  what  CVAE 
is  all  about  and  gi\3  some  goals  and  objectives  of  the  program. 

B*    Subsequent  articles  may  be  written  for  each  edition  of  the  -chool 
paper . 

C.  The  reporter  woui'd  help  prepare  short  newsworchy  articles  for  the  'TTeen 
Topics**  program  on  the  local  radio  station,     (Necessary  only  where  the 
need  exists) 

D.  He  should  post  in  a  conspiclous  place,  in  the  school,  current  news 
bulletins,  thus  keeping  everyone  abreast  of  what  is  happening  in 
CVAE  and  in  the  CVAE  Club. 

E.  The  repc  should  announce  or  arrange  to  have  announced,  urgent 
items  or  items  of  unusual  Importance  over  the  school ^s  public  address 
syc:tem. 

F.  The  reporter  will  help  prepare  articles  for  the  local  daily  or  weekly 
newspaper.    This  should  be  done  as  often  as  newsworthy  items  develop. 
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LETTERS 
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EXAMPLE  OF  LETTER  FOR  AN  INTERVIEW 


Dear  Employer: 

(name  of  student)   [  ^^^^^  who  is  presently  employed  with 

your  company  has  enrolled  in  the  CVAE  Program  at   -High  School. 

In  order  for  a  training  agreement  (student's  fcchool  credits)  to  become 
functional,  several  forms  are  needed.    This  mllDg  became  effective  as  of 


Please  indicate  at  the  bottom  of  this  letter  vrhen  the  CVAE  coordinator 
may  have  an  interview  with  you  and  return  by  the  employee  or  by  mail. 
(Addressed  envelope  enclosed) 

Thank  you  for  your  cooperation  and  an  «arly  reply. 

Sincerely  yours. 


Coordinator 


Employer:   _^  

Name 

Employee: 

Name 

The  CVAE  coordinator  may  have  an  interview  with  me  on  

date 

  at  ^^^^^^^^^^^^  

place  time 
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Example  of  Letter  to  Parents 
CVAE  SCHOOL  IfJDICATION  REPORT 
Date         _    Grade  Level  

Dear  Parent: 

The  purpose  of  this  report  is  to  inform  you  concerning  the  educational  progress 

of  _    (name  of  student)   .   Her  learning  progress  at  (school)  

needs  improvement.    Correction  of  the  following  would  improve  the  teaching- 
learning  process.   Please  note  the  area  checked.   Your  cooperation  will  be 
appreciated. 

  1-    Show  more  initiative  and  accept  more  responsibility  in  school  v7ork. 

  2.   Organize  notebook  in  a  better  way. 

.  3.   Improve  behavior  in  class. 

■  4.   Take  needed  materials  to  class,    (text,  paper,  notebook,  pencil, 

pen,  etc.) 

 5-   Improve  oral  participation  in  class. 

 5.  Work  steadily  and  better  utilize  time. 

 7  .   Improve  spelling . 

 ^8.   Complete  all  work  assignments  (Assignments  should  be  completed 

within  .days  after  a  student  returns  to  class. 

 ^9.   Study  more  at  home  to  acquire  needed  facts  and  improve  test  scores, 

 10.   Attend  regularly  (Tardy  times.  Absent  times) 

 Psy  close  attention  to  presentation  and  discussion  of  each  day's 

work. 

 12.    Follow  oral  and  written  instructions. 
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13.  Have  favorable  attitude  toward  work,  students  and  teachers. 

14.  Refrain  from  excessive  talking. 
.15.  Report  for  extra  help  when  needed. 

16.  Improve  on  the  job  skills  and  classroom  skills  in  working  wit^  others. 

17 .  participate  in  group  activities. 

18.  Wear  proper  gym  uniform. 

19.  Wear  proper  clothing  to  work. 

20.  Wear  clean  lab  uniform  or  clothing. 
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EXAMPLE  OF  ADVISORY  COMMITTEE  LETTER 


(Refer  to  chapter  in  Coordinators/  Handbook 
concerning  appointment  of  Advisory  Committee) 


Date 


Dear 


The  coordinated  Vocational  Education  Program  at  High  School  is 

beginning  its  first  year  of  operation.   We  in   County  are  extremely 

proud  of  this  program  because  of  the  outstanding  contributions  it  has  made  in 
Qur  community,  our  school,  and  above  all  to  our  students. 

Recognizing  your  interest  In  this  program,  may  I  have  the  pleasure  of  appointing 

you  to  the  CVAE  Advisory  Committee?  This  committee  is  comprised  of  

local  leaders  from  businesses,  school  administrators  and  the  local  CVAE 
Coordinator,  Mrs.  ^, 

The  purpose  of  this  committee   


If  you  acceptthis  appointment,  your  term  of  appointment  will  become  effective 

 and  will  expire  _  . 

(start)  (end) 

Please  advise  me  if  you  are  willing  to  accept  appointment  to  this  committee. 
Our  first  meeting  will  be  in  the  CVAE  classroom. 

Should  you  have  a  question  concerning  the  duties  of  thlsAdvisory  Committee, 
please  telephone  me  at  ^  or  the  coordinator  at  , 

Sincerely  yours. 


Superintendent 
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EXAMPLE  OF  LETTER  TO  CO-WORKERS 


Dear  Co -Worker: 

Attached  is  a  list  of  CVAE  students  who  are  enrolled  at  

for  this  school  tenri.   In  order  for  any  meaningful  program  to  function,  it 
must  be  a  cooperative  efforts   Many  of  our  CVAE  students  are  falling  short 

of  our  motto,  "  J*  in  and  out  of 

classrooms  and  school. 

It  is  with  a  professional  attitude  that  I  ask  you  to  record  any  improper 
action  in  your  classroom  of  any  CVAE  student. 

Place  this  slip  in  box  .  After  all  school  policies  have  been  con** 

sidered/  this  information  will  be  used  to  discuss  and  counsel  with  the 
student  concerning  his  problems  for  a  more  effective  attitude  toward 
school  • 

Please  feel  free  to  call  on  me,  if  I  can  be  of  any  help. 

Professionally  yours, 


Coordinator 
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E}<AMPLE  OF  PERMISSION  FOR  FIELD  TRIP 

Dear  (Mr.)  (Mrs.)  

Coordinator's  Name 

My  

(son)     (daughter)  (student's  name) 

has  my  permission  to  accompany  her  class  on  the  trip  described 
below. 

Place  

Date  

Purpose  

Transportation  

Please  check  one: 

1.   Have  school  insurance 

2.   Have  sufficient  insurance  and 

release  school  of  responsibility 
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CHARTS    AND  POSTERS 
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CHARTS 


Charts  can  be  very  effective  to  promote  ©.V.A.E.   Charts  should 
emphasize  the  importance  of  training  by  showing  comparisons  be^ 
tween  training  and  non-training.   Charts  should  be  placed  where 
they  can  be  viewed  by  the  students  easily- 

Charts  should  show  progress  reports  on  absence  from  school  and 
work  before  C.V.A.E.  and  after  C.V,A,E. 


Charts  can  be  used  to  show: 


TYPE  OF  EMPLOYMENT  HOURS  WORKED 


MONEY  EARNED 


COMMUNITY 
SCHOOL 
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WHAT  CVAE  IS  ALL  ABOUT 

The  CVAE  Work  Experience  Program  is  designed  for  students  in  grades 
7  through  12.    By  combining  supervised  classroom  instructions  with  work 
experience  and  by  relating  these  experiences,  it  is  believed  that  the  stu- 
dent will  acquire  a  more  positive  attitude  toward  himself,  school,  work 
and  others. 

Through  a  cooperative  arrangement  between  the  school  and  the  employer, 
the  student  receives;  instruction  in  the  classroom  that  is  related  to  the 
instruction  and  work  experiences  that  he  received  in  the  work  setting. 
The  student  spends  approximately  one-half  the  day  in  school  (two  or  three) 
academic  classes  and  one  cooperative  work  experience  or  simulated  work 
experience. 

It  is  believed  that  this  interlocking  and  correlating  of  the  academic 
curriculum  end  work  experience  will  make  the  student's  education  more 
meaningful. 

The  CVAE  Program  is  organized  on  a  developmental  basis  and  serves 
as  the  core  around  which  other  subject  matter  curriculums  might  be  related. 

It  is  suggested  that,  for  CVAE^  a  forced  interlocking  of  academic 
subjects  with  vocational  experiences  be  done  in  order  for  the  student 
to  perform  particular  job  tasks. 
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OBJECTIVES  OF  THE  PROGRAM 


A .  Junior  High  School  Level 

1.  To  help  students  acquire: 

a.  a  more  positive  perception  of  themselves  in  both  a  work 
role  and  a  scnool  setting. 

b.  the  basic  habits  of  industry. 

c.  academic  and  career  development  skills  needed  to  pursue 
a  higher  level  vocational  skill. 

d.  certain  vocational  skills  such  as  familiarization  with 
tools,  materials,  and  processes  rather  than  the  job  skills- 

e.  a  greater  understanding  of  themselves  in  relation  to 
different  work  roles. 

f .  adaptive  skills  needed  to  cope  with  today's  changing 
society. 

g.  to  increase  the  preparation  of  students  at  the  junior 
high  school  level  who  remain  in  school. 

2.  To  help  some  students  acquire  preparation  for  entrance  into 
an  occupation. 

3.  To  hlep  students  decide  upon  a  vocational  choice  to  pursue 
at  the  secondary  level. 

B.  Secondary  Level  (In  addition  to  the  above  objectives) 

1.  To  prepare  students  for  an  entry  level  job  of  his  choice. 

2.  To  increase  the  preparation  of  students  who  remain  in  school 
and  prepare  for  entrance  into  an  entry  level  job. 

3.  To  increase  the  preparation  of  students  who  enter  the  field 
for  which  he  is  trained. 

Education  has  a  responsibility  to  prepare  each  student  for  his  next  step, 

be  it  further  education  or  work.   This  Is  the  responsibility  of  education  at 

Q'^Xl  levels. 
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QUESTIONS  AND  ANSWERS 


Q.   What  is  the  drop-out  picture  in  Georgia  ? 

A.  At  the  close  of  the  1967-68  school  year,  Georgia  reported  that 
there  were  16,797  dropouts  for  grades  9-12. 


Q.  What  were  the  most  common  reasons  for  dropt-outs  ? 

A.   The  most  common  reasons  for  dropping  out  of  school  were  lack  of 
interest  and  marriage. 


Q.   How  is  CVAE  different  from  the  regular  classroom  ? 

A.   Heretofore,  the  child  had  to  fit  the  curriculum;  Now  in  CVAE,  the 
curriculum  Is  made  to  fit  the  child.  All  of  his  subjects:  math, 
English,  home  economics,  science  and  vocational  agriculture  are 
fitted  to  his  needs  in  the  world  of  work.    In  regualr  schooling 
his  experience  in  class  meant  failure  but  in  CVAE,  he  succeeds. 


Q.   Can  a  student  take  CVAE  and  still  go  to  college? 

A.  Yes,  he  still  can  learn  the  required  units  as  other  students  and 
also  one  unit  on  the  job.   He  can  choose  to  go  to  college  or 
enter  into  the  field  of  work  that  CVAE  prepared  for  him. 
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FOREWORD 


This  resource  unit  for  family  life  education  is  designed 
to  help  children  understand  and  appreciate  the  physical, 
emotional,  a\id  social  aspects  of  hiiraan  growth  and 
development  >dth  particular  emphasis  upon  areas  related 
to  sexuality  and  social  and  family  relationships. 

The  Chicago  public  schools  are  sharing  the  responsibility 
for  this  kind  of  education  with  parents,  the  clergy,  the 
mediwil  profession,  and  community  groups. 

After  the  completion  of  a  pilot  program  in  1966-6?^  a 
comprehensive  program  of  instruction  is  being  implemented 
as  part  of  the  regular  curriculum  in  science  in  all 
elementary  schools,  and  in  health  education,  biology,  and 
home  economics  in  the  high  schools. 


JAMES  F.  REmOND 

General  Superintendent  of  Schools 
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GENERAL  GOALS  FOR  FAMILT  LIFE  EDUCATION 


To  enable  each  individual  to  progressively  develop  responsible  behavioi*, 
feelings  of  selfH^rth,  and  respect  for  others,  all  of  which  are  reached 
on  the  basis  of  accurate  knowledge  of  human  beings  in  the  areas  of  growth 
and  development,  love,  marriage,  parenthood  and  family  life. 


Organi  gat ional 

To  develop  and  implement  a  comprehensively  and  educationally  sound  program 
of  Family  Life  Education  incorporated  into  the  regular  curriculum  in  all 
of  the  elementary,  secondary,  and  special  schools 

To  conduct  an  extensive  program  of  teacher  education  and  inservice  training 
which  relates  to  the  guiding  principles  of  the  program  and  provides  knowledge 
of  scientific  background  materials 

To  conduct  a  program  of  education  for  parents  and  other  interested  citizens 
about  the  go£G.s  and  content  of  this  area  of  the  curriculm 

To  plan  and  carry  out  evaluative  procedures  lAich  will  result  in  changes 
in  the  curriculimi  reflecting  the  needs  of  the  individtials  involved 

To  foster  ccommmication  among  teachers-children-^parents  in  an  atmosphere 
of  trust  and  understanding  about  personal  and  family  living 


Teachers'—Student 

To  help  teachers--children-parents  feel  comfortable  in  discussing  sexual 
growth  and  development  patterns  with  each  other 

To  help  prepare  children  and  adolescents  for  their  respective  roles  during 
their  various  stages  of  growth  and  developaent 

To  help  children  and  adolescents  develop  feelings  of  self-worth  and 
respect  for  others 

To  help  children  and  adolescents  develop  a  idiolesome,  healthy  attitude 
concerning  sex  in  h^iman  beings 

To  provide  a  protected  atmosphere  in  lAich  youth  can  objectively  discuss 
his  concerns  about  his  own  feelings  and  behavior  and  the  behavior  of  those 
around  him 

To  help  children  and  adolescents  became  responsible^  mature  adults  who 
can  make  wise  decisions  concerning  affection^  love^  and  sex 
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OBJECTIVES 

Levels  6^  7^  and  8 

The  child  will  increase  his  knowledge  about  human  sexual  growth  and 
develop  desirable  personal  values  and  patterns  of  behavior  throtigh 
consideration  of  the  demands  of  dail7  living  in  school,  home,  aiid  the 
cotnnrunity. 


Level  6     Becoming  Aware  of  the  Heredity  Factor  and  Its  Influence  upon 

Reproduction 

Goal  Statement 

The  child  will  comprehend  that  he  grows  and  matures  within  the  potential 
of  what  he  inherits  and  that  his  environment  and  effort  will  influence 
the  degree  to  which  potential  characteristics  develop. 

Performance  Objectives 

Given  the  opportunity  to  work  with  appropriate  materials,  such  as  charts, 
films,  filmstrips,  transparencies,  and  texts,  the  child  will  be  able  to— 

explain  growth  patterns  of  boys  and  girls,  using  scientific  terms 

c(»iipare  different  Idiids  of  cells  with  regard  to  size,  shape, 
structure,  and  function,  using  classaroom  reference  sources 

diagram  and  label  the  steps  Involved  in  cell  division 

list  the  different  possibilities  in  ovum  fertilization  and  cell 
division  that  can  result  in  multiple  births  of  human  beings 

describe  in  writing  how  the  nucleus  of  the  cell  directs  all 
cellular  activities,  including  reproduction 

construct  a  chart  to  show  the  differences  in  the  number  of 
chromoames  in  various  animails,  including  man 

describe  how  inherited  traits  are  detennined  by  the  genes 

show,  by  means  of  a  diagram,  that  when  a  male  and  a  female 
reproductive  cell  (gamete)  unite,  the  resulting  body  (sgrgote) 
is  capable  of  developing  into  a  new  organism  with  characteristics 
of  both 
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show,  by  means  of  a  diagram,  that  half  of  the  chromosomes  in 
the  zygote  come  from  the  paternal  parent  and  half  from  the 
maternal  parent 

explain  how  the  sex  of  a  child  is  determined 

categorize  the  ways  in  which  living  things  resemble  their 
parents 

illustrate  by  a  simple  diagram  that  each  living  thing  is  the 
result  of  generations  of  gene  combinations 

predict  how  the  different  units  of  the  environment  can  affect 
the  development  of  personality  traits  in  growing  boys  and  girls 

id€>ri'o±fj  in  writing  the  kinds  of  traits  a  person  acquires 
during  growth 

explore,  by  means  of  class  discussions,  the  kinds  of 
activities  participated  in  by  the  family  as  a  group  >rtxich 
have  value  in  the  development  of  desirable  personality  traits 

cite  examples  to  show  ways  in  which  patterns  and  rates  of 
growth  can  be  modified  by  the  environment 

analyze  by  means  of  panel  discussion  the  role  heredity, 
environment,  and  personal  motivation  pGLay  in  helping  an 
individtial  achieve  his  potential. 
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GUIDELINES  FOR  TEACHING  FAlvIILY  LIFE  EDUCATION 


The  concept  that  the  family  is  a  basic  unit  of  society  is  to  have  the 
major  emphasis  in  the  teaching  of  all  Family  Life  Education  units. 

The  school,  in  handling  controversial  issues  in  family  life  education, 
such  as  masturbation,  homosexuality,  and  prostitution,  should  be  avare 
of  the  varying  moral,  ethical,  and  religious  beliefs  of  students  and 
their  parents.    If  or  >fien  students  raise  questions  in  these  areas, 
teachers  should  have  no  hesitation  about  referring  students  to  their 
parents,  their  physician,  or  their  clergymn. 

If  questions  concem5j^  abortion  arise,  only  legal  abortion  may  be 
discussed,  in  accorui>:   ^  with  Illinois  law. 

Methods  of  contraception  are  not  to  be  taught  in  any  detail.    If  questions 
concerning  contraception  arise,  teachers  may  explain  that  there  are 
natural,  mechanical,  surgical,  and  chemical  maans;  that  any  decision  for 
use  is  a  personal  one  ^nd  is  to  be  made  with  the  help  of  a  parent,  a 
physician,  and/or  a  religious  advisor. 

Questions  have  arisen  as  to  the  advisability  of  having  the  students  make 
models  or  drawings  of  the  human  reproductive  organs.    It  is,  therefore, 
suggested  that  the  making  v  "^*  models  and  dra-vriLngs  not  be  included  in  the 
student  activities  in  the  teetching  of  Family  Life  Education  units. 

Many  teachers  find  it  helpful  to  give  an  occasional  test  in  the  teaching 
of  this  unit.    Experience  has  indicated  that  simple  tests  in  good  taste 
are  of  value  and  are  well  received  by  parents. 

Teachers  have  found  that  in  presenting  the  unit  it  is  best  to  iiaintain 
an  objective  attitude.    The  discussion  of  personal  situations  involving 
either  the  teacher  or  individual  pupils  may  often  create  unnecessary 
problems  in  the  classroom. 

The  success  of  the  Family  Life  Education  unit  is  largely  dependent  upon 
the  extent  to  which  the  school  and  the  home  work  together.    The  school 
shotild  encourage  the  parents  to  play  an  active  role  in  helping  their 
child  to  develop  his  own  sexuality. 

Involvement  of  the  parents  in  the  daily  lessons  is  desirable  and  will 
help  them  follow  the  development  of  the  unit.  The  parent  should  feel 
free  to  come  to  school  to  discuss  the  unit  with  the  teacher. 

A  good  relationship  between  parent,  teacher,  and  child  will  help  in 
attaining  the  objectives  of  the  unit. 


Various  methods  and  techniques  have  been  used  successfully  to  involve 
the  parents  in  the  current  unit.    Examples  of  some  of  the  methods  follow. 

The  children  devote  the  last  five  minutes  of  the  period  to  writing 
short  summaries  of  the  material  covered  in  the  lesson.    They  list 
and  briefly  define  the  new  vocabulary  words  used  in  the  lesson. 
The  simimaries  are  taken  home  and  parents  are  requested  to  sign 
the  papers  to  indicate  that  they  have  seen  the  material.  This 
provides  the  parents  with  an  opportunity  to  discuss  the  lesson 
with  the  child  and  to  know  which  concept  is  currently  being 
discussed  in  the  classroom.    The  children  may  keep  the  summaries 
in  a  folder. 

The  children  keep  »'logs"  which  they  take  home  each  day.  These 
*'logs"  have  columns  with  headings  indicating  the  date^  the 
material  discussed  on  that  date^  and  the  signatur  :  of  a  parent. 


LEVEL  6 


BECOWING  AWARE  OF  THE  HEREDITY  FACTOR  AND  ITS  INFLUENCE  IN  REPRODUCTION 


Preview 

The  purpose  of  this  unit  is  to  review  the  facts  of  human  growth  and  repro- 
duction with  special  emphasis  upon  the  study  of  heredity  and  environment. 

The  unit  should  create  an  awareness  of  the  effects  of  heredity  through 
the  study  of  genes,  chromosomes,  and  dominant  and  recessive  traits. 

The  student  should  further  appreciate  the  importance  of  environment  in 
the  realization  of  an  individual's  potential. 


Key  References 

The  following  references  are  recommended  for  teachers. 


American  Medical  Association.  The 
Miracle  of  Life.    Chicago :  The 
Association ,  1966 . 

The  story  of  man's  physiology, 
embryology,  and  heredity. 

Boyer,  Donald  Allen.    For  Youth  to 
Know.    River  Forest,  111.:  Laid- 
law  Brothers,  1963* 

A  simple  scientific  descrip- 
tion of  the  reproductive  process 
from  the  one-celled  amoeba  to 
man. 

Flanagan,  Geraldine  Lux.  The 
First  Nine  Months  of  Life.  New 
York:    Pocket  Books,  1965. 

An  invaluable  aid  to  under- 
standing the  month-by -month  devel- 
opment of  the  human  embryo  and 
fetus.    Contains  excellent  photo- 
graphs . 

Goldstein,  Philip.    Genetics  Is 
Easy.    New  York:    Lantern  Press, 
Inc.,  1962. 

A  general  treatise  on  gene- 
tics dealing  with  such  subjects 
as  Mendel's  Law,  determination  of 
sex,  how  genes  act,  and  what  is 
inherited. 


Hein,  Fred  V.,  and  Famsworth,  Dana 
L.    Living .    Glenview,  111.:  Scott, 
Foresman  &  Co.,  1965. 

A  college  text  focusing  on 
personal  and  community  health  with 
excellent  material  for  the  teacher 
on  understanding  human  reproduction. 

Kimberly-Clark  Corporation.  The 
Life  Cycle  Center  Sample  Set  of 
present  Life  Cycle  Materials. 
Neenah,  Wis.  :    the  Corporation, 
1968. 

A  series  of  pamphlets  con^- 
cemed  with  the  life  cycle  of 
women  from  preadolescence  through 
menopause.    The  kit  is  available  at 
no  cost. 

Lerrigo,  Marion  0.,  and  Southard, 
Helen.    Facts  Aren't  Enough.  Chi- 
cago:   American  Medical  Association, 
1962. 

Sound  Ideas  for  parents  and 
responsible  adults  about  many 
aspects  of  family  living,  including 
sex  education. 


 A  Story  about  You, 

Chicago:    American  Medical  Asso*- 
ciation,  1964 • 

Written  for  intermediate 
grade  students.    Accurate  facts 
on  tM.turation  and  human  reproduc- 
tion. 

Power,  Jules.    Hav  Life  Begins. 
New  York:    Sinion  &  Schuster,  Inc., 
1965. 

Multiple  births  and  heredity 
are  treated  in  chapters  7  and  8. 


Scheinfeld,  Amram.    Your  Heredity 
and  Environment,    Philadelphia : 
J.  B.  Lippincott  Company,  1965. 

A  complete  reference  work  de- 
scribing how  heredity  and  environ- 
ment interact  in  making  human 
individuals  what  they  are.  Con- 
tains many  photographs,  tables,  and 
illustrations. 

Tanner,  James  M. ,  et  al.  Growth. 
Life  Science  Series.    New  York: 
Time,  Inc.,  1965. 

The  complex,  intricate  process 
of  human  growth. 
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Development  of  Vocabulary 

The  vocabulary  list  on  this  page  contains  words  which  ixiight  be  found  — 

in  a  concept  in  the  unit 

in  the  explanation  of  a  concept 

in  the  reading  material 

in  a  quest ion •answer  session  in  class 

in  the  teacher ^s  own  background  of  terminology 

All  the  words  listed  below  will  not  necessarily  be  covered  in  the  pre- 
sentation of  the  unit.    Vocabulary  growth  should  come  with  the  develop- 
ment of  each  lesson.    It  is  not  advisable  to  teach  all  words  in  the  list 
in  advance  of  lessons  which  involve  only  part  of  the  list^    The  words 
must  be  relevant  to  a  concept  or  attitude  and  should  not  be  taught  in 
isolation. 


Review  Vocabulary 


acquired  trait 

ej aculation 

embryo 

erection 

fallopian  tubes 

fertilization 

fetus 

follicle 

heredity 

hormones 


inherited  traits 

menstruation 

nocturnal  emission 

nucleus 

ovaries 

ovtim 

penis 

pituitary  gland 

placenta 

puberty 


scrotum 
semen 

sexual  reproduction 

sperm 

testes 

umbilical  cord 
urethra 
uterus 
vagina 


Kew  Vocabulary 


amnion 
biology 

characteristics 

chromatin 

chromosomes 

contact 

dominant 

environment 


fraternal  twins 

generation 

genes 

genetics 

hybrid 

identical  twins 

intelligence 

maturation 


microscopic 

mutation 

progeny 

protoplasm 

recessive 

reflexes 

zygoto. 


Suggested  Materials 

opaque  projector  magnetic  board 

overhead  projector  movie  projector 

transparencies  filmstrip  projector 

charts  record  player 

f lannelboard  DuKane  sound  filmstrip  machine 


ERIC 


10 


CONCEPTS  AND  CONTENT 

A.  There  should  be  a  sense  of 
wonder  in  regard  to  the 
miracle  of  birth  and  a  whole- 
some, healthy  attitude 
toward  parts  of  the  body. 

Parenthood  is  a  privilege. 
It  is  also  a  responsibility. 
All  aspects  of  parenthood 
should  be  treated  with  re- 
spect. 

The  development  of  human 
beings  from  one  fertilized 
cell  is  a  miracle.  Any 
act  connected  with  this 
occurrence  is  very  special 
and  wonderful.    New  life  is 
created  by  the  union  of  a 
male  sperm  and  a  female  egg 
to  form  a  fertilized  egg. 
This  fertilized  egg  (zygote) 
divides  and  redivides  mil- 
lions of  times*    This  re- 
sults in  the  formation  of 
a  new  human  being • 

As  a  person  grows  and  devel- 
ops from  a  child  into  an 
adult,  his  changing  body 
requires  additional  kinds 
of  care  and  attention  to 
keep  it  functioning  at  its 
best. 


SUGGESTED  ACTIVITIES 

Review  concepts  C,  D,  and  E  of  the 
Grade  5  Unit  in  Family  Life  Educa- 
t ioa J  us  ing  the  f o 1 lowing ; 

Huoan  Growth  and  Reproduction^ 
Clearvue,   Inc.,  1967. 

Especially  for  Boys,  Henk  Newen- 
house,   1966 . 

Life  Begins  Series,  Eyegate  House, 
1967,  "Human  Reproduction." 

Use  a  diagrammatical  drawing  of  human 
cell  growth  to  reinforce  learning  of 
the  cellular  growth  of  the  new  human 
life. 


ERIC 
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CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


There  are  variations  ii:  the 
normal  cell  growth  patterns^ 

After  fertilization  of  the 
ovum,  twins  occur  in  one  of 
the  two  following  ways; 

If  the  fertilized  ovum  di- 
vides immediately  into  two 
individuals,  the  pair  will 
develop  as  identical 
twins.     Identical  twins 
always  are  of  the  same  sex 
and — from  the  standpoint 
of  heredity--are  the  same 
individual  in  duplicate. 

If  two  ova  are  fertilized 
at  about  the  same  time, 
the  new  individuals  will 
develop  as  fraternal 
twins.     Fraternal  twins 
may  be  as  much  alike  or 
as  dissimilar  as  any  other 
brothers  or  sisters  in  the 
family.     They  may  be  of 
the  same  sex  or  of  dif- 
ferent sexes  and  are  two 
different  individuals  who 
merely  happen  to  be  born 
together. 

Triplet ,  quadruplets,  and 
quintuplets  are  called 
''supertwins.*'    As  with  the 
case  of  twins,  there  may  be 
fraternal  or  identical  sets 
or  combinations  of  the  two 
types . 


With  the  use  of  the  chart  on  multi* 
pie  births  discuss  different  possi- 
bilities of  cell  division  iu  one  or 
more  fertilized  eggs. 

Discuss  with  the  class  the  quintup- 
lets who  are  living  today. 

Not e  to  the  t ea c he r :  Scientists 
established  through  tests  that  the 
Dionne  quintuplets  were  an  all- 
identical  set.     The  original  egg  had 
divided  and  redivided  to  form  quad- 
ruple parts.    Three  of  the  four  parts 
developed  into  the  girls  who  were  to 
be  christened  Yvonne,  Annette,  and 
Cecile •    The  fourth  part  divided 
again,  producing  the  girls  who  be- 
came Emilie  and  Marie. 

The  Lawson  quintuplets  of  Auckland, 
New  Zealand,  developed  from  separate 
ova;  no  two  are  identical. 

Select  student?  to  interview  identi- 
cal twins  who  are  members  of  the 
class  or  of  another  class  in  the 
school.    Have  the  class  set  up 
series  of  questions  to  be  asked. 


Do  the  same,  if  possible,  with  a  set 
of  fraternal  twins.    Ask  the  inter- 
viewers to  be  prepared  to  explain  to 
the  class  why  fraternal  twins  may  not 
resemble  each  other* 

As  an  enrichment  activity  have  some 
students  prepare  reports  about  stu- 
dies made  of  identical  twins  raised 
in  different  environments.    Ask  them 
to  present  their  findings  to  the 
class* 
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CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


Physical  traits  are  inherited 
and  transmitted  froiD  gener- 
ation to  generation. 

The  study  o£  genetics  was 
enlightened  by  the  contri- 
bution of  Gregor  Mendel. 
He  is  known  for  his  discovery 
that  certain  specific  ele- 
ments determine  the  inherited 
characteristics  of  the  off-* 
spring. 

Mendel  called  the  elements 
''factors,''  but  they  are  now 
known  as  genes.    He  developed 
the  set  of  laws  regarding 
genes  as  a  result  of  his  ex-- 
periments  with  the  sweet  pea 
plant.    Mendel's  cross-polli- 
nation experiments  produced 
the  following  results. 

Plants  give  to  their  offspring 
definite  trait?  which  continue 
from  one  generation  to  the 
next.    Some  characteristics 
are  dominant  and  some  are  re- 
cessive. 

A  human  zygote  has  a  nucleus 
containing  46  particles 
called  chromosomes.    A  chromo-- 
some  is  a  very  small  rod- 
shaped  body  containing  the 
particles  which  determine  in- 
herited traits.    Each  type  of 
animal  has  a  different  number 
of  chromosomes. 

The  cells  that  give  rise  to  a 
new  human  being  have  only 
half  as  many  chromosomes  as 
all  other  human  cells.  The 
egg  contains  23  individual 
chromosomes  rather  than  23 
pairs.    It  needs  23  addi- 
tional chromosomes  before 
it  can  divide  and  form  new 
cells.    These  additional 


Have  a  group  of  children  prepare 
charts  and  a  report  on  Mendel's  ex- 
periments * 

Ask  pupils  to  report  on  one  of  the 
two  men  who  have  furthered  the  know- 
ledge of  inherited  traits: 

Thomas  H.  Morgan 
Jean  Baptiste  Lamarck 


Direct  the  class  to  write  or  report 
orally  on  the  topic  "Family  Resembl- 


ances. 


Request  the  class  to  find  out  how 
farmers  use  selective  breeding  to 
Improve  farm  animals. 


Have  a  child  do  outside  research 
about  some  of  the  early  theories  con 
cernil>g  the  development  of  the  embry 
within  the  female  body.    Ask  him  to 
report  his  findings  to  the  class. 


CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


chromosomes  are  supplied  by 
the  father's  sperm  cell  when 
it  unites  with  the  mother* s 
egg  cell.  The  chromosomes 
team  up  in  pairs;  of  the  46 
chromosomes^  two  are  called 
sex  chromosomes. 

In  women  y  the  two  sex  chromo- 
somes look  alike,  and  each 
one  is  called  X.    In  men,  the 
two  sex  chromosomes  are  not 
alike.    There  are  two  types. 
One  is  large  and  looks  like 
the  X  chromosomes  of  the  fe- 
male.   It  is  also  called  X. 
The  other  is  small,  and  is 
called  Y. 


Have  the  children  make  individual  bar 
graphs  tu  Illustrate  chromosoma  counts 
In  different  animals. 

Exafl^les  of  chromosome  counts: 


fruit  fly 

8 

sheep 

54 

clam 

16 

cow 

60 

frog 

26 

guinea  pig 

64 

cat 

38 

horse 

66 

pig 

40 

dog 

78 

rabbit 

44 

crayfish 

200 

man 

46 

butterfly 

380 

squirrel 

50 

Assign  a  written  report  on  Luther 
Bur bank. 

Provide  a  classroom  aquarium  with  live- 
bearing  fish.  Study  fish  for  inherited 
traits* 


Review  cell  division  in  the  amoeba. 
Relate  the  division  to  that  in  the 
human  cell% 


If  an  X  ovum  is  fertilized 
by  an  X  sperm,  the  child 
will  be  an  XX  individual , 
or  a  girl.    If  X  ovum  is 
fertilized  by  a  Y  sperm, 
the  child  will  be  an  XY 
individual,  or  a  boy.  Thus 
a  person's  sex  is  deter- 
mined by  a  special  pair  of 
chromosomes  called  sex 
chromosomes. 


Compare  the  heights  of  several  pupils 
in  the  class  who  are  about  the  same 
age.    Have  them  obtain  heights  of 
their  parents  in  order  to  Illustrate 
an  inherited  trait. 


The  minute  chromosome  con- 
tains smaller  elements  called 
genes.    The  genes  carry  spe- 
cific traits,  such  as  hair 
color,  shape  of  nose,  and 
blood  type.    Those  named 
are  only  a  fe^i  of  the  many 
traits  carried  by  the  genes. 
Since  each  individual  develops 
from  a  combination  of  the 
genes  of  the  father  and  the 
mother,  the  offspring  has  cer- 
tain traits  of  both  parents. 


Discuss  dominant  and  recessive  traits 
and  give  as  many  examples  as  possible 
in  terms  of-- 


hair  texture 
hair  color 
color  of  eyes 
shape  of  nose 
mouth  size 
lip  size 


shape  and  size  of  ears 

eyebrows 

height 

sex 

size  of  feet 
shape  of  legs 


CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


Half  of  an  individual's  genes 
come  from  his  father •  The 
father  received  his  genes 
from  his  mother  and  father, 
and  then  passed  them  along 
to  his  children.  Before 
that,  grandmother  and  grand- 
father received  genes  from 
their  mother  and  father. 
Thus,  the  chain  is  unbroken 
in  a  family •    The  same  genes 
one  now  has  originated  gen- 
erations and  generations  ago. 

Genes  are  either  dominant  or 
recessive.    A  good  example 
of  this  is  eye  color.  Genes 
for  brown  eyes  are  dominant; 
those  for  blue  eyes  are 
recessive. 


Have  children  prepare  a  list  of  traits. 
Let  them  cocobine  them  with  a  second 
set  of  traits  listed  on  the  board. 
Have  them  make  a  drawing  of  what  a 
person  might  look  like  with  this  com- 
bination. 

Discuss  Walt  Whitman's  quotation: 
"Before  I  was  born  out  of  my  mother 
generations  guided  me../' 

Use  transparencies  or  other  available 
materials  (colored  ch^lk  or  construc- 
tion paper)  to  illustrate  Mendel's 
experiment . 


:ONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


Inherited  and  acquired  traits 
are  influenced  by  environment. 

Environmenta 1  inf luence  is 
in  operation  from  the  tiirie 
of  conception.    The  prenatal 
care  of  the  mother  and  the 
drastic  change  from  the 
shelter  of  the  mother's  body 
to  the  outside  world  are  tre- 
mendous influences  upon  a 
person's  life. 

What  a  person  becomes  is  deter- 
mined by  his  heredity  and  his 
environment . 

Environment  consists  of  many 
things.     It  is  all  of  the 
experiences  one  has  had  in 
life.     It  envelops  the  fam- 
ily, the  community,  the 
church,  the  school,  and  the 
friends  and  acquaintances 
that  affect  a  person's  life. 

Other  aspects  of  environment 
are  nutritxon,  health,  psy- 
chological .-^tate,  and  climate. 

Initially,  then,  a  person's 
environment  will  play  an 
important  part  in  his  physi- 
cal, mental,  and  emotional 
growth.    Every  impression, 
whether  great  or  small, 
molds  the  way  a  person  feels 
and  thinks*    These  impres- 
sions make  him  different  from 
anyone  else. 

Even  a  brother  and  sister  will 
respond  differently  to  a  situ- 
ation because  their  "total'* 
environment  is  different. 

Although  environment  molds  a 
person,  it  does  not,  neces- 
sarily, hold  him.  Despite 
early  environmental  hardships, 


Explain  the  important  roles  of  the 
family  in  determining  acquired  traits 

Compare  the  lives  of  two  historical 
characters  to  determine  the  effect 
of  outside  influences  on  their  lives. 
Suggest  the  names  of  men  with  oppo- 
site backgrounds,  such  as  Washington 
and  Lincoln. 

Have  students  report  on  people  who 
have  achieved  success  despite  environ 
mental  hardships.     If  possible,  in- 
clude people  who  live  in  the  com- 
munity. 

Subject  two  similar  plants  to  dif- 
ferent surroundings,  giving  one  a 
bright  environment  and  placing  the 
other  in  a  dark  place,  such  as  a 
closet.    Observe  changes  in  the 
plants.     Discuss  causes. 


CONCEPTS  AKD  CONTENT 


SUGGESTED  ACTIVITIES 


many  people  have  been  able 
to  achieve  success  by  means 
of  strong  motivation,  deter- 
mination, and  hard  work. 

Inherited  traits  are  the 
characteristics  that  are  a 
result  of  gene  combination. 
The  traits  are  present  be- 
fore birth.     Since  the  en- 
vironmental influences  begin 
at  conception,  a  person  can 
probably  achieve  greater  in- 
tellectual development  If  he 
is  subjected  to  an  environ- 
mental situation  that  Is 
encouraging,  challenging, 
and  instructive* 

In  contrast,  someone  may 
have  a  natural  ability  to 
become  a  good  swimmer;  for 
example,  he  may  possess  good 
coordination  and  stamina. 
If  his  environment  does  not 
present  exposure  to  aquatic 
situations,  however,  he 
probably  will  not  become  a 
swimmer . 

Acquired  traits  arc  affected 
by  environment.    They  are 
the  abilities  and  character- 
istics that  are  developed 
after  a  person  is  born.  Many 
acquired  traits  are  obtained 
as  a  result  of  imitation. 

Acquired  traits  are  not 
passed  on  to  succeeding  gene- 
rations.   However,  a  ** talent 
susceptibility*'  might  be 
inherited  which  would  make 
it  easier  to  develop  certain 
skills  in  music^  sports,  and 
other  fields* 

Identical  twlns^  exposed  to 
life  in  completely  different 
environments,  show  marked  dif 
ferences  in  acquired  traits. 


Study  lives  of  some  famous  people 
who  are  considered  geniuses,  with 
a  view  toward  determining  what 
factors,  if  any,  were  responsible. 

Have  pupils  list  situations  which 
promote  favorable  or  unfavorable  en- 
vironments. 

Ask  the  class  to  contrast  mannerisms 
or  traits  of  different  cultural  groups. 

Have  children  make  self -improvement 
charts  or  notebooks. 

Have  pupils  debate  the  Issue: 
Heredity  v.  Environment. 

Ask  students  to  observe  at  least  one-- 
if  possible. several — newborn  animals, 
such  as  kittens,  puppies,  chicks, 
fish,  pigs,  calves,  or  young  colts. 
Ask  them  to  list  some  of  the  things 
baby  animals  are  able  to  do  soon  after 
they  are  born.     Have  them  check  all 
the  things  they  consider  to  be  ex- 
amples of  unlearned,  Instinctive  be- 
havior • 


Compile  with  students  a  chart  listing 
acquired  and  inherited  traits. 


CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


Every  person  has  within  him 
a  talent  susceptibility  or 
an  ability  with  which  to 
achieve  a  worthwhile,  pro- 
ductive life.    The  continu- 
ing task  of  growing  up  is 
to  recognize  these  predis- 
positions in  certain  areas 
and  to  develop  them  to  their 
maximum  effectiveness. 


RESOURCE  MATERIALS 


Books 

Irwin,  Leslie  W. ,  et  al.     Choosing  Your  Goals.     Chicago:     Lyons  & 
Carnahan,  1967. 

Hofstein,  Sadie.    The  Human  Story:     Facts  on  Births  Growth^  and  Repro- 
duction.   Chicago:     Scott,  Foresman  &  Co.,  1967. 


Basic  and  Auxiliary  Science  Texts 

Blanc,  Sam  S.,  et  al.    Modern  Science — Earth ^  Space >  Environment .  New 
York:    Holt,  Rinehart  &  Winston,  Inc.,  1967. 
Unit  14,  "The  Continuity  of  Life.'' 

Brandwein,  Paul  F,,  et  al.    Concepts  in  Science,  Grade  6.  Chicago: 
Harcourt,  Brace  &  World,  Inc.,  1966. 
Unit  8,  "Code  of  Heredity." 

Mallinson,  George  G.,  et  al.     Science  5.    Morristown,  N.J. :  Silver 
Burdett  Co.,  1968. 

Randal,  Judith,  All  About  Heredity.     New  York:     Random  House,  Inc.,  1963 

Pamphlet 

Kimberly-Clark  Corporation.    The  Miracle  of  You.    Neenah,  Wis.:  The 
Life  Cycle  Center,  1946. 

A  series  of  booklets  concerned  with  the  life  cycle  of  women 
from  preadolescence  through  menopause.    The  kit  available  at  no 
cost . 


Films 

Genetics:     Mendel's  Laws.     Division  of  Visual  Education.     13  min. 
01881-82. 

Duplicates  Mendel's  experiments  and  clearly  explains  his  laws 
of  Dominance,  Integration,  and  Independent  Assortment. 

Human  Growth.    E.  C.  Brown  Trust,   1962.     19  min.  Color.^ 

Asks  the  question:     When  does  growth  being?    Discusses  pre- 
natal growth  and  changes  in  physiological  makeup  during  adolescence. 

Laws  of  Heredity.     Ency.  Britannica  Films,  Inc.,  1963.     22  min.  Color. 
Division  of  Visual  Education.  04106-82. 

Discussion  of  Mendel's  Laws,  including  how  traits  are  passed 
to  each  succeeding  generation. 

Human  Heredity.     E.  C.   Brown  Trust,  1968.     18  min.  Color. 


Thread  of  Life.  Part  I.     Illinois  Bell  Telephone  Co.,   1960.     22  min. 
Color.    Division  of  Visual  Education.  05481-22. 
Presents  materials  on  heredity. 

Wild  Animals  Families,     Bailey  Film  Associates,  1956.     11  min.  Color. 
Division  of  Visual  Education.  01286-42. 

Discusses  varieties  of  animal  families  and  the  reproduction 
of  its  own  kind  in  each  species. 


Filmstrips  and  Records 

The  Classification  of  Animals.     Jam  Handy  Organization,   1962.  Color. 

Presents  the  history  and  scientific  method  of  animal  classifi- 
cation according  to  characteristics. 

Especially  for  Boys>     Henk  Newenhouse,  Inc.,  Wexler  Films  Productions, 
1966.  Color. 

Presents  the  physical  and  emotional  changes  in  adolescent 

boys . 
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Transparency 
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14  transparencies . 
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FORE-IORD 


This  resource  unit  for  family  life  education  is  designed 
to  help  children  understand  and  appreciate  the  physical, 
emotional,  and  social  aspects  of  huir&n  growth  and 
development  with  particular  emphasis  upon  areas  related 
to  sexuality  and  social  and  family  relationships. 

The  Chicago  public  schools  are  sharing  the  responsibility 
for  this  kind  of  education  with  parents,  the  clergy,  the 
medical  profession,  and  community  groups. 

After  the  completion  of  a  pilot  program  In  I966-67,  a 
comprehensive  progi\am  of  instruction  is  being  implemented 
as  part  of  the  regular  curriculiim  in  science  in  all 
elementary  schools,  and  in  health  education,  biology,  and 
home  economics  in  the  high  schools. 


JAlffiS  F.  REDMOND 

General  Superintendent  of  Schools 
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GENERAL  GOALS  FOR  FAMILY  LIFE  EDUCATION 


To  enable  each  individual  to  progressively  develop  responsible  behavior, 
feelings  of  self-worth,  and  respect  for  others,  all  of  which  are  reached 
on  the  basis  of  accurate  knowledge  of  human  beings  in  the  areas  of  growth 
and  developnent,  love,  marriage,  parenthood,  and  family  life. 


Organizational 

To  develop  and  implement  a  comprehensively  and  educationally  sound  program 
of  Family  Life  Education  incorporated  into  the  regular  curriculum  in  all 
of  the  elementary,  secondary,  and  special  schools 

To  conduct  an  extensive  program  of  teacher  education  and  inservice  training 
which  relates  to  the  guiding  principles  of  the  program  and  provides  knowl- 
edge of  scientific  background  materials 

To  conduct  a  program  of  education  for  parents  and  other  interested  citizens 
about  the  goals  and  content  of  this  area  of  the  curricTolum 

To  plan  and  carry  out  evaluative  procedxires  which  will  result  in  changes  in 
the  curriculum  reflecting  the  needs  of  the  individuals  involved 

To  foster  communication  among  teachers-chUdren-parents  in  an  atmosphere 
of  trust  and  understanding  about  personal  and  family  living 


Teacher^tudent 

To  help  teachers-children-parents  feel  comfortable  in  discussing  sexual 
growth  and  development  patterns  with  each  other 

To  help  prepare  children  and  adolescents  for  their  respective  roles  during 
their  various  stages  of  growth  and  developnent 

To  help  children  and  adolescents  develop  feelings  of  self-worth  and  respect 
for  others 

To  help  children  and  adolescents  develop  a  wholesome,  healthy  attitude 
concerning  sex  in  human  beings 

To  provide  a  protected  atmosphere  in  which  youth  can  objectively  discuss 
his  concerns  about  his  own  feelings  and  behavior  and  the  behavior  of  those 
aroxmd  him 

To  help  children  and  adolescents  become  responsible,  mature  adults  who 
can  make  wise  decisions  concerning  affection,  love,  and  sex 


OBJECTIVES 


Levels  U  and  5 


The  child  wiUL  develop  healthy  attitudes  toward  human  sexoal  growth  and 
develop  confidence  in  his  role  as  a  human  being  through  investigation 
of  the  approaching  stage  of  puberty  and  the  structure  of  the  family  as 
a  social  tinit. 


Level  5     Learning  More  about  Human  Growth  and  Development 
Goal  Statement 

The  child  wiH  establish  communication  with  peers  and  adults  about  hximan 
sexual  growth  and  the  responsibilities  of  families  while  learning  how 
children  develop  the  characteristics  of  maturity  which  lead  for  most 
people  to  marriage,  establishing  a  home^  and  raising  a  fami3,y* 

Performance  Qb^jectives 

Given  the  opportunity  to  work  with  appropriate  resource  materials,  such 
as  films,  filmstrips,  texts,  and  transparencies,  the  child  will  be  able 
to— 

describe  verbally  how  the  female  reproductive  system  prepares 
itself  for  its  function  of  producing  new  life 

describe  in  writing  the  process  of  fertilization,  using  scientific 
vocabulary 

explain  the  development  of  the  embryo/fetus  using  correctly  the 
terms  iJ^acenta,  uterus,  umbilical  cord,  amnion >  diffusion,  labor, 
and  t)rematui*e 

explain  the  birth  process  and  name  the  immediate  needs  of  the 
newborn  infant 

compare  the  growth  changes  of  girls  and  boys  during  puberty 

predict  the  physical,  emotional,  and  social  growth  patterns  of 
each  sex  during  adolescence 

explain  why  each  person  grows  at  his  own  rate 

identify  the  characteristics  of  the  male  and  female  reproductive 
systems,  using  scientific  vocabulary 


3 


explain  why  persoxial  cleanliness  becomes  more  important  during 
adolescence 

ask  questions,  volunteer  answers,  and  willingly  participate  in 
the  learning  activities 

identify  himself  as  the  one  responsible  for  his  own  behavior 

show  by  his  behavior  as  he  interacts  with  peers  and  adults  that 
he  is  developing  feelings  of  self-respect. 

Given  the  opportunity  to  discuss  family  life  and  the  responsibilities 

of  parenthood,  the  child  will- 
accept  the  idea  that  a  child  is  conceived  as  a  result  of  love  of 
a  father  for  a  mother  a?id  a  mother  for  a  father 

accept  the  idea  that  both  parents  share  in  the  responsibility 
for  creating  and  caraJig  for  a  new  life 

accept  the  fact  that  there  are  many  kinds  of  family  groups  in 
which  children  are  sheltered,  loved,  and  grow  to  maturity 
success  fully  • 
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GUIDELINES  FOR  TEACHING  FAMILY  LIFE  EDUCATION 


The  concept  that  the  family  is  a  basic  unit  of  society  is  to  have  the 
major  emphasis  in  the  teaching  of  all  Family  Life  Education  units. 

The  school,  in  handling  controversial  issues  in  family  life  education, 
such  as  mastm^bation,  homosexuality,  and  prostitution,  should  be  aware  of 
the  varying  moral,  ethical,  and  religious  beliefs  of  students  and  their 
parents.    If  or  when  students  raise  questions  in  these  areas,  teachers 
should  have  no  hesitation  about  referring  students  to  their  parents,  their 
physician,  or  their  clergyman. 

If  questions  concerning  abortion  arise 5  only  le^al  abortion  may  be  dis- 
cussed, in  accordance  with  Illinois  law. 

Methods  of  contraception  are  not  to  be  taught  in  any  detail.    If  questions 
concerning  contraception  arise,  teachers  may  explain  that  there  are 
natural,  mechanical,  sui^gical,  and  chemical  means;  that  any  decision  for 
use  is  a  personal  one  and  is  to  be  made  with  the  help  of  a  parent,  a 
physician,  and/or  a  religious  advisor. 

Questions  have  arisen  as  to  the  advisability  of  having  the  students  make 
models  or  drawings  of  the  human  reproductive  organs.    It  is,  therefore, 
suggested  that  the  making  of  models  and  drawings  not  be  included  in  the 
student  activities  in  the  teaching  of  Family  Life  Education  units. 

Many  teachers  find  it  helpful  to  give  an  occasional  test  in  the  teaching 
of  this  unit.    Experience  has  indicated  that  simple  tests  in  good  taste 
are  of  value  and  are  well  received  by  parents. 

Teachers  have  found  that  in  presenting  the  unit  it  is  best  to  maintain  an 
objective  attitude.    The  discussion  of  personal  situations  involving 
either  the  teacher  or  individual  pupils  may  often  create  unnecessary  prob- 
lems in  the  classroom. 

The  success  of  the  Family  Life  Education  unit  is  largely  dependent  upon 
the  extent  to  which  the  school  and  the  home  work  together.    The  school 
should  encourage  the  parents  to  play  an  active  role  in  helping  their  child 
to  develop  his  own  sexuality. 

Involvement  of  the  parents  in  the  daily  lessons  is  desirable  and  will 
help  them  follow  the  development  of  the  unit.  The  parent  should  feel 
free  to  come  to  school  to  discuss  the  unit  with  the  teacher. 

A  good  relationship  between  parent,  t:  xuher,  and  child  will  help  in 
attainijig  the  objective  of  the  unit. 
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Various  methods  and  techniques  have  been  used  successfully  to  involve  the 
parents  in  the  current  unit.    Examples  of  some  of  the  methods  follow. 

The  children  devote  the  last  five  minutes  of  the  period  to  writing 
short  summaries  of  the  material  covered  in  the  lesson.    They  list 
and  briefly  define  the  new  vocabulary  words  used  in  the  lesson.  The 
summaries  are  taken  home  and  parents  are  expected  to  sign  the  papers 
to  indicate  that  they  have  seen  the  material.    This  provides  the 
parents  with  an  opportunity  to  discuss  the  lesson  with  the  child  and 
to  know  which  concept  ±z  currently  being  discussed  in  the  classroom. 
The  children  may  keep  the  summaries  in  a  folder. 

The  children  keep  "logs"  which  they  take  home  each  day.    These  *'logs" 
have  columns  with  headings  indicating  the  date,  the  material  discussed 
on  that  date,  and  the  signature  of  a  parent. 
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LEVEL  5 

LEARNING  MORE  ABOLT  HUl^N  GROWTH  AND  REPRODUCTION 


Preview 

This  unit  is  designed  to  offer  the  pupils  Information  about  the  repro- 
ductive process  and  to  build  a  wholesome  attitude  toward  human  sexuality. 

The  students  will  learn  about  the  stages  of  prenatal  development  from 
a  single  fertilized  egg  to  a  fetus*     Instruction  is  further  correlated 
with  an  extensive  study  of  human  growth  and  developmental  changes  during 
preadolsscent  years,  including  seminal  emission  and  menstruation. 

The  unit  should  foste  an  appreciation  of  the  miracle  of  the  creation  of 
a  new  life  within  the  family  unit. 


Key  References 


The  following  references  are  recommended  for  Leachers. 
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American  Medical  Association. 
The  Miracle  of  Life.     Chicago : 
the  Association,  1966. 

An  authoritative  booklet 
presenting  the  story  of  man's 
physiology,  embryology,  and 
heredity. 

Boyer,  Donald  Allen.    For  Youth 
to  Know.    River  Forest,  111.: 
Laidlaw  Brothers,  1966 • 

A  simple  scientific  descrip- 
tion of  the  reproductive  process 
from  the  one-celled  amoeba  to 
man. 

Duvall,  Evelyn  Millis.    Love  and 
the  Facts  of  Life.    New  York: 
Association  press,  1963. 

A  reputable  guidebook  by  a 
noted  authority  on  teenage 
problems. 

Flanagan,  Geraldine  Lux.  The 
First  Nine  Months  of  Life.  New 
York:    Pocket  Books,  Inc.,  1965. 

An  invaluable  aid  to  under- 
standing the  month -by -month 
development  of  the  human  embryo. 
In  paperback,  with  excellent 
photographs. 


Jenkins,  Gladys,  et  al.     These  Are 
Your  Children >     Glenview,  111.:  Scott, 
Foresman  &  Co. ^  1966. 

For  students,  teachers,  and 
parents.    It  reports  the  findings  of 
research  in  child  development  and 
translates  these  findings  into  a 
practical,  usable  body  of  informa- 
tion. 

Lerrigo,  Marion  0.^  and  Southard, 
Helen.     A  Story  about  You.  Chicago: 
American  Medical  Association,  1964. 

Written  for  students  in  grades 
4,  5,  and  6,    Accurate  facts  on 
maturation  and  human  reproduction. 


.    Facts  Aren't  Enough. 
American  Medical  Associa- 


Chicago: 
tion,  1962. 

Sound  ideas  for  parents  and 
other  responsible  adults  about  family 
living,  including  sex  education. 

Powers,  Jules.  How  Life  Begins.  New 
York:    Simon  &  Schuster,  1965. 

A  vivid  presentation  of  the  plan 
of  lire  covering  the  entire  world  of 
living  beings. 
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Tanner,  James  M. ,  et  al.  Growth. 
Life  Science  Library.    New  York: 
Time    Inc.,  1965. 

An  explanation  of  the  com- 
plex process  of  human  growth. 


Curriculum  Guides 

Chicago,  Board  of  Education. 
Curriculum  Guide  for  Science  for 
Primary  Two  and  Three.  Chicago: 
the  Board,  1966. 

Grade  2,  Unit  V,  Concept  B, 
"Each  part  of  a  seed  helps  in  the 
growing  of  a  new  plant"  and 
Concept  C,  "Plants  which  grow 
from  seeds  resemble  the  plant 
which  produced  the  seed." 


Chicago,  Board  of  Education, 
Curriculum  Guide  for  Science, 
Grades  4^-5-6.     Chicago:  the 
Board,  1966. 

Grade  5,  Unit  IV,  Concept  B, 
"Animals  reproduce  similar 
offspring. " 


Recordings 

When  Your  Child  Asks  About  Sex. 
Illinois  State  Medical  Society. 

A  discussion  of  sex  educa- 
tion by  a  doctor,  a  well-known 
radio  personality,  and  his  wife 
Helpful  for  both  parents  and 
teachers . 


Dr,  Fitch  Talks  to  Parents  About  Sex. 
Henk  Newenhouse. 

A  review  of  the  reproductive 
process  by  a  doctor.    Answers  to 
questions  asked  by  childrea. 
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Development  of  Vocabulary 

The  vocabulary  list  on  this  page  contains  words  which  might  be  found — 

in  a  concept  in  the  unit 

in  the  explanation  of  a  concept 

in  the  reading  material 

In  a  question-answer  session  in  class 

In  the  teacher's  own  background  of  terminology 

All  the  words  listed  below  will  not  necessarily  be  covered  in  the  pre- 
sentation of  the  unit.    Vocabulary  growth  should  come  with  the  develop- 
ment of  each  lesson.     It  :     not  advisable  to  teach  all  words  in  the  list 
in  advance  of  lessons  which  involve  only  part  of  the  list.    The  words 
must  be  relevant  to  a  concept  or  attitude  and  saould  not  be  taught  in 
isolation* 


Vocabulary 

acquired  traits 

hormones 

pubic  hair 

adolescence 

hymen 

reproduction 

afterbirth 

hygiene 

rupture 

anus 

implanted 

sanitary  napkins 

asexual 

inherited  traits 

scrotum 

circumcision 

inti^cnal 

semen 

ejaculation 

labor 

s exual  int ercours e 

embryo 

menstruation 

sexual  reproduction 

erection 

nocturnal  emission 

sperm 

external 

nucleus 

testes 

fallopian  tubes 

ovaries 

trait 

fertilization 

ovum 

umbilical  cord 

fetus 

penis 

urethra 

follicle 

pituitary  gland 

uterus 

genital 

placenta 

vag ina 

heredity 

premature 

vulva 

hernia 

puberty 

Suggested  Materials  and  Equipment 

opaque  projector 
overhead  projector 
microprojector 
transparencies 
charts 

models  (commercial) 
f lannelboard 


magnetic  board 

chicken  egg,  fish  egg,  turtle  egg 
movie  projector 
filmstrip  projector 
record  player 
tape  recorder 

DuKane  sound  filmstrip  machine 
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CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


A.  Reproduction  is  a  miracle  of  life. 

Until  such  time  as  this  unit,  '^Learning  More  about 
Human  Growth  and  Development/'  is  incorporated  iato 
the  Curriculum  Guide  for  Science,  Grades  4-5-6,  the 
following  material  on  plant  and  animal  reproduc- 
tion will  be  used  to  develop  this  concept: 

Curriculum  Guide  for  Science  for  Primary  Two  and 
Three. 

Grade  2 

Unit  V:    Concepts  B  and  C 
Curriculum  Guide  for  Science,  Grades  4-5-6 
Grade  5 

Unit  IV:    Concept  B 

In  mammals,  birds,  and  rep- 
tiles, fertilization  is  in- 
ternal.    The  male  deposits 
sperm  within  the  body  of  the 
female* 

The  chances  of  a  spem  meet- 
ing an  egg  are  greater  if 
the  sperm  are  deposited 
directly  in  the  mother's 
body. 

In  mammals  and  some  reptiles, 
development  of  the  embryo 
is  also  internal  with  resul- 
tant increase  in  the  off- 
spring's chances  of  survival. 

In  humati  beings,  the  joining 
of  the  sperm  of  the  father 
with  the  ovum  of  the  mother 
results  in  the  fertilization 
of  the  ovum  and  the  creation 
of  new  life.    The  internal 
growth  and  development  of 
the  new  embryo  takes  approxi^ 
mately  nine  months. 


Have  individual  children  prepare  re- 
ports on  the  advantages  and  disadvan- 
tages of  external  and  internal  ferti- 
lization in  different  animals. 


Discuss  the  advantages  of  internal 
development  of  an  embryo  in  relation 
to  proper  temperature,  protection 
from  natural  enemies,  and  food  supply. 


Compare  the  pinhead  size  of  the  human 
egg  with  the  large,  yolky  bird's  egg. 
Discuss  the  reasons  for  the  difference. 

Make  a  chart  showing  the  length  of 
gestation  for  several  common  animals. 
Compare  these  with  that  of  a  human 
being. 


ERIC 


CONCEPTS  AND  CC^TENT 


SUGGESTED  ACTIVITIES 


B.  Before  birth,  an  infant  grows 
and  develops  in  the  mother's 
uterus  where  it  is  nourished 
and  supplied  vith  oxygen. 

The  fertilized  egg  attaches 
Itself  to  the  wall  of  the 
mother's  uterus. 

Sometime  in  the  first  week 
cells  gather  to  make  a  trans- 
parent bubble  or  sack.  This 
bubble  is  known  as  the  amnion. 
It  becomes  the  fluid-filled 
chamber  in  which  the  eii^'bryo 
and  later  the  growing  baby 
lives  in  the  womb. 

The  placenta,  a  network  of 
blood  vessels,  develops  on 
the  wall  of  the  uterus.  The 
transfer  o£  food  and  oxygen 
occurs  in  the  placenta  and 
then  is  passed  on  to  the  in- 
fant by  means  of  the  utnbili- 
cal  cord.     The  umbilical  cord 
connects  the  baby  to  the  pla- 
centa. 

The  blood  of  the  unborn  is 
made  in  its  own  body  and 
its  circulatory  system  is 
apairt  from  the  mother's. 

After  the  fertilized  egg  has 
divided  into  many  cells,  the 
baby's  body  parts ^  such  as 
lungs  and  muscles,  begin  to 
form.    During  this  time  the 
baby  is  referred  to  as  the 
embryo. 


Exhibit  charts,  diagrammatic  draw- 
ings ,  and  transparencies  showing  the 
various  stages  in  the  development  of 
the  embryo  and  the  fetus. 


Have  a  committee  prepare  a  chsrt 
showing  the  development  of  the  em- 
bryo. 

As  an  enrichment  activity,  have  a 
child  or  a  committee  do  reaearch  on 
the  derivation  of  words  siich  as  pla- 
centa, airaiion,  fetus,  mammal,  villi, 
cell,  embryo. 

Have  a  chart  prepared  showing  the  ex- 
change of  food  and  oxygen  between 
the  blood  of  the  mother  and  that  of 
the  unborn  child. 
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CONCEPTS  AND  CCK^TENT 


SUGGESTED  ACTIVITIES 


Afi.cr  the  second  laonth,  the 
baby  is  one  inch  long.  He 
has  a  mouth,  a  nose,  ears, 
and  eyes.    He  begins  to  re- 
semble a  human  being.  At 
this  stage  the  baby  is  re" 
f erred  to  as  the  fetus. 


Explain  how  outside  influences^  such 
as  Gemxan  measles,  might  interfere 
with  the  healthy  development  of  the 
baby. 


At  four  months,  the  fetus  is 
four  inche?  long  and  starts 
to  move  his  limbs.  These 
movements  are  felt  by  the 
mother  and  can  be  seen. 

At  six  months ,  the  fetus  is 
about  twelve  inches  long  and 
weighs  one  and  one  quarter 
pounds.    He  now  looks  more 
as  he  will  at  birth. 

By  nine  months,  the  infant 
is  about  20  inches  long  and 
weighs  6  pounds  or  laore.  He 
is  developed  to  the  point 
where  his  organs  can  function 
outside  his  mother's  body. 

The  aging  of  the  placenta 
and  the  response  of  the  womb 
muscles  to  the  great  stretch- 
ing help  to  trigger  the  amaz* 
ing  process  of  labor  and 
delivery. 

Before  delivery  there  is  a 
narrowing  of  the  uterus 
which  helps  to  straighten 
the  baby's  body  so  that  his 
head  is  pressed  downward 
against  the  cervix  (opening 
at  the  lower  end  of  the  ute- 
rus).   The  Cervix  must  give 
way  to  accommodate  the  width 
of  the  baby's  head.    The  mus- 
cles of  the  top  of  the  uterus 
apply  a  force  comparable  to  a 
weight  of  about  fifty  pounds 
or  more  to  the  baby  with  each 
contraction*    Usually  the 
amnion  ruptures  under  this 
pressure. 


Have  the  children  prepare  individual 
reports  on  the  month-to-xnonth  develop- 
ment of  the  fetus- 


Have  the  children  prepare  an  original 
composition  of  what  life  might  be 
like  as  a  fetus  developing  in  a 
mother's  body. 


Prepare  a  graph  showing  the  growth 
in  size  of  the  unborn  baby  from  con- 
ception to  birth. 


Encourage  children  to  discuss  parent 
recollections  concerning  growth  and 
development  from  the  fetal  to  the 
infant  stage  of  the  children. 


By  means  of  a  scale  show  pressure 
exerted  by  the  uterus  to  begin  the 
process  of  delivery.    Show  this  by 
placing  a  balloon  filled  with  water 
on  the  scale  and  pressing  down  with 
a  force  of  fifty  pounds. 
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CONCEPTS  AND  CCNTENT 


SUGGESTED  ACTIVITIES 


Th^  contractions  force  the 
baby  past  the  cervix  Into 
the  vagina  (or  birth  canal) , 
a  passage  tc  the  outside. 

The  vagina  is  located  between 
the  urethra  and  the  anus 
(through  which  solid  wastes  are 
eliminated).     Protecting  the 
vaginal  opening  are  two  folds 
of  flesh  called  the  vulva. 


In  order  to  complete  the  birth 
of  the  baby's  head,  an  addi- 
tional force  -  equal  to  the 
pressure  supplied  by  the  uter- 
us -  is  needed.    The  extra 
power  taust  be  supplied  by  the 
efforts  of  the  mother*  That 
is  why  the  process  of  birth  is 
called  labor.    The  doctor 
holds  the  emerged  baby's  head 
and  guides  the  mother  in  com- 
pleting the  delivery* 

The  final  stage  of  labor  is 
the  expelling  of  the  plgc^pta. 

The  doctor  cuts  the  umbilical 
cord  soon  after  birth.  The 
cord  is  almost  bloodless  be- 
cause nature  closes  it  -  after 
the  baby  is  bom  -  by  means 
of  a  special  jelly-like  sub- 
stance which  is  packed  around 
the  three  blood  vessels  in 
the  cord.    This  cou^jr esses  the 
embedded  vessels » 


Prepare  a  bulletin  board  of  news- 
paper pictures  and  articles  about 
current  births  and  babies « 


The  baby  begins  to  breathe 
within  moments  after  birth. 
It  takes  two  to  three  days 
for  breathing  to  become 
regular  and  to  clear  the  air 
passages  of  mucus* 

The  baby's  heart  must  begin 
to  pump  blood  to  the  lungs  to 
pick  up  oxygen.    A  major 
valve  must  close  in  the  heart 


Visit  the  exhibit  on  prenatal  devel- 
opment at  the  Museum  of  Science  and 
Industry • 


Visit  the  exhibit  "The  Miracle  of 
Life"  at  the  Hinadale  Health  Museum* 
(Make  arrangements  several  months  be- 
fore you  wish  to  go,) 
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to  keep  the  used  and  fresh 
blood  separate. 

The  portion  of  umbilical  cord 
attached  to  t'^j^  baby  q^::.ck-v 
dries  up  and  v  u?here 

it  was  att ,-ic  ■  :.Qd         rtir-  body 
soon  heals   ^e^ving  ^  scar 
knowti  as  the  navel. 

The  mother's  uterus  and  other 
body  parts  return,  before 
long,  to  the  size  they  were 
before  she  was  carrying  the 
baby- 


SUGGESTED  ACTIVITIES 
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CONCEPTS  AND  CCttHTENT 


SUGGESTED  ACTIVITIES 


Body  changes  in  boys  and 
;irls  related  to  physical 
imd  sexual  development  are 
normal  and  natural. 

A  baby's  environment  changes 
dramatically  at  birth,  prom 
the  TDoment  he  is  born  he 
must  adapt  to  survive. 

A  newborn  baby  is  not 
capable  of  thinking  since 
he  has  no  experience  that 
would  activate  the  develop* 
me  tit  of  a  memory. 

The  greatest  increase  in 
height  and  weight  occurs 
during  the  first  three 
years.    Growth  is  fairly 
even  between  the  ages  3 
and  13. 


Prepare  a  bulletin  board  displaying 
baby  pictures  of  class  tnembers. 


Have  children  discuss  with  parents 
what  parents  remetziber  about  them 
from  the  time  they  were  born*  Have 
the  children  use  this  information  in 
compositions. 


Betveen  the  ages  of  12  and 
16  girls  usually  gre»w  faster 
than  boys.    The  Boys  usu- 
ally grow  rapidly  between 
14  and  17. 

Although  there  is  a  common 
pattern  of  growth,  each  child 
grows  at  his  own  rate. 


The  process  of  growth  toward 
sexual  maturity  is  called 
puberty,    puberty  begins  in 
both  boys  and  girls  with  the 
production  of  hormones.  Hor- 
mones are  produced  by  glands 
and  go  into  the  blood  stream. 
The  master  gland  which  con- 
trols the  entire  glandular 
system  is  the  pituitary 
glond.    At  puberty  it  pro- 
duces a  special  hormone 
which  matures  the  sexual 
glands. 


From  Information  obtained  from  their 
own  health  records  have  children 
construct  graphs  showing  changes  in 
their  height  and  weight. 

Have  students  conduct  individual  re- 
search on  the  pituitary  glands  and 
thiiiir  hormones  in  relationship  to 
growth  and  development. 

See  "Free  and  Inexpensive  Materials" 
at  end  of  unit  for  chart  available 
for  children  to  record  their  growth 
in  height  (How  Tall  Chart). 
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CONCEPTS  AND  CONTENT 

In  boys,  the  sexual  glands 
are  the  testes  or  testicles. 
The  honnones  from  these 
glands  cause  physical  changes. 
The  penis  and  testes  enlarge. 
The  testes  begin  to  produce 
sperm. 

Following  puberty,  a  boy's 
penis  occasionally  becomes 
stiff.    This  is  referred  to 
as  an  erection.  Sometimes 
at  night,  when  he  is  asleep, 
there  will  be  an  unexpected 
discharge  of  semen.    This  is 
called  a  seminal  emission  or 
a  nocturnal  emission  (common- 
ly known  as  a  *'wet  dream"). 
This  discharge  is  a  normal 
occurrence  and  is  in  no  way 
harmful.    It  is  simply  an 
indication  of  an  over- 
abundance of  sperm. 

Other  body  changes  in  boys 
are  the  appearance  of  hair 
on  arms,  l«Jgs,  chest,  pubic 
area,  under  the  arms,  and 
sometimes  on  the  bfcck. 
Shoulders  broaden  and  hair 
appears  on  the  face.  Their 
voices  change  and  they  grow 
in  height  and  weight. 

In  girls,  the  sexual  glands 
are  the  ovaries.    The  ovaries 
send  out  a  hormone  which 
causes  the  uterus,  the  fal- 
lopian tubes,  and  the  vegina 
to  grow  larger.    The  ovaries 
begin  to  produce  ova  and  to 
release  an  ovum  about  once 
each  month. 

When  an  ovum  leaves  the 
ovary,  the  uterus  prepares 
for  its  reception.    An  extra 
supply  of  blood  thickens  the 
lining  of  the  uterus*  When 


SUGGESTED  ACTIVITIES 

Direct  a  class  discussion  on  the  topic 
'•what  it  Means  to  Grow  Up." 

Provide  a  "Question  Box"  where  chil- 
dren may  put  questions  that  are  re- 
lated to  the  unit.     Those  questions 
of  value  to  the  class  might  be  dis- 
cu?ised  by  the  teacher.     For  those 
questions  of  a  more  personal  nature 
and  those  of  a  more  specific  concern 
to  one  or  more  individuals,  private 
conferences  are  generally  advisable. 

Caution:    Teacher  should  exercise 

discretion  in  this  activ- 
ity so  that  there  is  no 
invasion  of  the  privacy 
of  the  home  in  the  dis- 
cussions and  conferences. 

Ask  the  physical  education  teacher 
to  demonstrate  the  proper  method  of 
lifting  in  order  to  avoid  the  danger 
of  developing  a  hernia. 

Lead  the  class  in  a  discussion  of 
the  need  for  cleanliness* 
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CONCEPTS  AND  CCNTENT  SUGGESTED  ACTIVITIES 

the  ovum  is  not  fertilized, 
it  does  not  need  this  extra 
supply  of  blood,  which  then 
gradually  leaves  the  body 
through  the  vagina.  This 
discharge  of  blood  is  called 
mens  trust  ion • 


Menstruation  begins  from  10 
to  14  days  after  the  ovum 
leaves  the  ovary.    The  blood 
flows  from  the  vagina  for 
three  to  five  days  each 
month.    The  total  amount  of 
fluid  passing  out  of  the 
vagina  each  month  is  about 
five  ounces.    This  is  extra 
material  which  serves  no  use* 
ful  purpose^ 


The  hygiene  of  menstruation  should  be 
discussed  with  the  girls  only.  If 
possible,  include  the  teacher-nurse 
in  this  presentation.    Girls,  gener- 
ally, feel  more  comfortable  when 
this  presentation  is  made  by  a  woman 
teacher. 


At  first,  the  ovaries  are  not 
always  fully  mature,  and  the 
menstrual  period  is,  there- 
fore ,  irregu lar .    S ever al 
months  may  elapse  between 
periods.    A  monthly  cycle  be- 
comes established,  however, 
within  a  year  or  two.  This 
cycle  will  continue  once  a 
month  for  about  30  years  or 
more. 


At  40  or  50  years  of  age  men- 
struation becomes  irregular 
and  gradually  ends.    This  may 
take  a  few  months  or  longer 
than  a  year.    This  is  known  as 
menopause,  or  "change  of  life.'' 
The  only  time  menstruation 
stops  during  the  reproductive 
years  is  when  a  woman  becomes 
pregnant.    The  menstrual  per- 
iod starts  again  after  the 
baby  is  bom. 

Other  body  changes  in  girls  at 
puberty  include  the  appear- 
ance of  hair  on  the  legs  and 
arms,  but  in  much  less  notice- 
able quantity  than  on  boys. 
Hair  appears  in  the  pubic 
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region  and  under  the  arms. 
The  breasts  being  to  develop, 
the  hips  become  rounded ,  and 
the  pelvis  becomes  wider. 
The  girl  has  begun  the  transi 
tion  from  childhood  to  adult- 
hood. 

Because  the  sweat  glands  be- 
come more  active  at  this 
time,  daily  bathing  and  the 
regular  use  of  a  deodorant 
are  necessary. 


Discuss  the  role  of  deodorants  in  pre 
venting  odors.  The  discussion  should 
include  selection  and  use  of  an  appro 
priate  deodorant. 


CONCEPTS  AND  CONTENT 


SUGGESTED  ACTIVITIES 


Every  person  grows  and  devel- 
ops physically,  emotionally, 
mentally,  and  socially  at 
his  own  rate. 

Growth  into  maturity  brings 
many  changes.     The  rate  of 
change  is  never  the  same  for 
any  two  people.    There  is  no 
such  thing  as  an  average  per- 
son.   Rate  of  growth  is  an 
individual  matter. 

A  difference  between  the 
rate  c^^  development  for  boys 
and  the  rate  for  girls  is 
normal.    Girls  usually  mature 
one  to  two  years  earlier  than 
boys.    A  girl's  rapid  growth 
period  may  begin  when  she  is 
eight  or  nine  years  of  age. 
A  boy's  spurt  may  occur  any 
time  from  age  10  to  14.  Boys 
continue  to  grow  for  a  longer 
period  of  time  than  girls  and 
do  not  reach  full  growth 
until  they  are  20  or  older. 
Height  and  general  body 
build  are  established  before 
birth. 

In  girls,  each  will  have  an 
individual  menstrual  cycle. 
Each  will  begin  the  cycle  at 
a  different  time,  and  each 
will  end  the  cycle  at  a  dif- 
ferent time.    This  might 
occur  any  time  between  the 
ages  of  9  and  17. 

In  boys,  the  genital  organs 
will  differ  in  size,  shape, 
and  rate  of  growth. 

Inherited  intelligence 
develops  according  to  edu- 
c  at  ion  and  tr  aining .     Emo - 
tional  maturity,  as  well  as 
all  aspects  of  environment, 
influence  the  rate  of  mental 
growth. 


Have  the  children  prepare  a  chart  or 
graph  showing  the  difference  in  the 
rate  of  growth  in  children  of  the 
same  approximate  age  in  their  class- 
room. 

Lead  a  class  discussion  on  why  awk- 
wardness is  common  duriiu^  the  period 
when  young  people  are  maturing,  why 
so-called  laziness  may  result  from  an 
organic  disorder,  and  why  social  and 
emotional  maturity  fluctuates. 

Conduct  class  discussions  on  such  prob- 
lems as  hurt  feelings ,  shyness ,  bul- 
lies, and  showing  offo    Elicit  the 
reasons  behind  these  feelings  and 
behavior- 

Create  a  role-playing  situation  in 
which  some  of  the  students  demonstrate 
various  responses  to  emotional  situ- 
ations.    Discuss  the  function  of 
self-control  as  it  applies  to  the 
situations. 

Have  buzz  groups  on-- 

ways  of  showing  love  and  respect 
for  family  and  friends 

ways  of  showing  responsibility 
towarrd  younger  siblings 

ways  of  showing  that  a  person  is 
a  *'good  oport." 

Request  students  to  write  compositions 
describing  the  characteristics  they 
admire  in  older  persons  whom  they 
know. 

Have  students  discuss  how  they  feel 
physically  when  overwhelmed  'by  emo- 
tions like  anger.     Lead  them  to  note 
the  part  which  self-control  plays  in 
the  emotional  life  of  a  person. 

Have  students  write  brief  compositions 
on  a  tcpic  such  as;  'The  Kind  of 
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All  human  beings  have  emo-  Person  I  Would  Like  To  Be  When  I 

tiona.    Emotions  are  the  an  Adult. 

ways  of  reacting  to  people 

and  to  situations.  Environ-* 

ment  and  training  are  impor-* 

tant  in  the  rate  of  emotional 

development. 


CONCEPTS  AND  CONTENT 

E.  A  man  and  woman  share  in 
the  process  of  reproduction. 
This  carries  with  it  a  re- 
sponsibility for  the  care 
and  support  of  the  newborn 
baby. 

Moet  forms  of  life  begin  as 
tiny  eggs  (ova).     In  human 
females  thousands  of  ova  are 
contained  in  the  ovaries, 
two  almond -sized  organs  in 
the  abdominal  cavity. 

The  ovum  or  egg  is  as  small 
as  the  point  of  a  needle* 
It  la  light  yellow  in  color. 
It  contains  a  fragment  of 
yolk*    It  is  round  like  a 
ball* 

One  ovum  (usually)  is  re- 
leased each  month  and  travels 
down  the  fallopian  tubes 
(oviducts)  where  it  may  be- 
come fertilized  if  sperm  are 
present*    The  monthly  release 
of  an  ovum,  known  as  ovula- 
tion, usually  alternates 
each  month  between  the  two 
ovaries* 

Male  reproductive  cells  are 
called  spermatozoa  or  sperm. 
Much  smaller  than  the  ova, 
approximately  500  million 
sperm  could  fit  in  a  tea- 
spoon.   Each  tadpole-like 
sperm  has  an  oval  head,  a 
narrow  neck,  and  a  tail 
with  which  it  propels  itself 
In  a  swimming  motion*  The 
head  of  the  sperm  contains 
the  nucleus  which  will  unite 
with  an  egg  cell,  producing 
a  fertilized  egg*  Sperm 
develop  in  tiny  coiled  tubes 
within  the  two  oval  testes 
or  testicles* 
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SUGGESTED  ACTIVITIES 

Use  transparencies  to  show  the  repro- 
ductive systems  of  the  male  and  female. 

Use  diagrammatic  drawings  to  compare 
the  female  and  male  reproductive  or- 
gans in  human  beings. 

Compare  the  terms  used  in  plant  repro- 
duction to  those  dealing  with  human 
reproduction. 

place  thumbs  on  pelvic  bones  and 
spread  fingers  down  over  lower  abdom- 
inal region  to  designate  the  location 
of  the  uterus  in  the  body. 

Rave  pupils  make  a  tight  fist*  Ex- 
plain that  their  fist  is  approximately 
the  same  size  as  the  uterus,  as  it 
would  appear  under  normal  conditions. 

place  a  grain  of  salt  on  black  con- 
struction paper  or  place  a  dot  on 
the  chalkboard  to  demonstrate  the 
approximate  size  of  a  human  egg. 

Use  a  transpai*ency  or  a  diagram  and 
have  the  pupils  trace  the  route  of 
the  egg  from  the  ovary  through  the 
fallopian  tubes  to  the  uterus* 

Compart  the  number  of  sperm  (millions) 
to  just  one  egg*     See  if  pupils  can 
discover  an  explanation  for  this 
seeming  imbalance* 

Recall  that  fish  sperm  had  a  water 
medium  in  which  to  swim*  Emphasize 
the  fact  that  human  sperm  must  swim 
in  a  fluid  called  semen,  manufactured 
in  the  body  of  the  male* 
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CONCEPTS  AND  C(»<TENT 

The  testes  are  suspended  out- 
side the  body  in  a  pouch-like 
sack  of  skin  called  the 
scrotum. 

The  testes  must  be  located 
outside  the  body  because 
the  sperm  can  only  survive 
in  temperature  lower  than 
that  of  the  body. 

The  Sperm  pass  from  the  tiny 
coiled  tubes  in  the  testes 
into  another  tube  called  the 
epididymis.    From  there  the 
sperm  travel  into  the  abdom- 
inal cavity  through  the  vas 
deferens  (or  sperm  duct) . 

Inside  the  body  the  sperm 
mix  with  a  thick  liquid 
secreted  by  special  glands 
(seminal  vesicles,  prostate 
gland,  Cowper's  gland).  This 
combination  of  fluid  and 
sperm  is  known  as  semen.  The 
fluid  provides  a  medium 
through  which  the  sperm  travel. 
During  mating  the  semen  enters 
into  the  urethra,  a  tube 
through  the  penis,  to  the  out- 
side of  the  body.    This  is 
known  as  ejaculation. 

In  front  of  the  scrotum  is 
the  penis.     The  penis  is  a 
finger-like  organ  which  has 
a  two-fold  purpose,  one  of 
which  is  to  give  off  liquid 
wastes  from  the  body  and  the 
other  purpose  is  to  place 
sperm  in  the  vagina  of  the 
woman.     It  is  usually  in  a 
flaccid  state  but  is  capable 
of  becoming  firm.    This  is 
brought  about  by  the  blood 
filling  the  spongy  tissues. 
This  process  is  called  an 
erection  and  makes  it 
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possible  for  the  penis  to 
enter  the  vagina  during 
sexual  intercourse  (mating). 

In  human  mating,  which  is  an 
act  of  love  between  a  man  and 
a  woman,  the  semen  is  re- 
leased into  the  vagina  of  the 
wman.     From  there  it  travels 
to  the  uterus  and  from  there 
proceeds  to  the  fallopian 
tubes , 

The  miracle  of  life,  there- 
fore, is  the  result  of  an  act 
of  love  between  a  man  and  a 
woman.     It  carries  with  it 
the  responsibility  to  provide 
the  newborn  child  with  the 
love,  security,  and  guidance 
it  needs  for  its  growth  and 
development. 


Make  a  chart  showing  different  kinds 
of  families.  Have  the  class  discuss 
in  what  ways  human  families  are  dif- 
ferent from  animal  families. 

Have  the  children  make  a  group  pic- 
ture collage  showing  families  at 
work  and  at  play. 

Have  the  class  write  on-- 

What  does  it  mean  to  be  a  parent? 

What  are  the  qualities  that  make 
a  good  parent? 

Why  isn't  it  easy  being  a  parent? 
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RESOURCE  MATERIALS 


Basic  Text 

Boyer,  Donald  Allen,  and  Brandt,  Elizabeth  R.    Human  Growth  and  Repro- 
duction,   River  Forest,  111*  :    Laidlaw  Bros . ,  1967. 

Covers  reproduction  from  amoeba  to  man  and  human  growth 
patterns. 


Free  and  Inexpensive  Materials 

Kitnberly-Clark  Corporation.    Very  Personally  Yours*    Neenah,  Wis.: 
Life  Cycle  Center,  1946. 

Good  material  on  menstruation  and  menstrual  hygiene. 

Basic  and  Auxiliary  Science  Texts,  Grade  5 

Blough,  Glen  0.,  et  al.    Science  is  Discovering.     (Gr.  5)  Chicago: 
Scott,  Foresman  &  Co.,  1965. 

Covers  material  on  plant  and  animal  reproduction,  pages  89- 
112;  186-212. 

Brandwein,  Paul  F.,  et  al.     Concepts  in  Science.     (Gr.  5)  Chicago: 
Harcourt,  Brace  6e  World,  Inc.,  1966. 

Excellent  information  on  cells  and  plant  and  animal  reproduc- 
tive systems.    Has  fine  teacher's  manual,  pages  145-269. 

Craig,  Gerald  S.,  and  Hill,  Katherine  E.    Science  for  You.     (Gr.  5) 
Chicago:    Ginn  &  Co.,  1965. 

Discusses  the  systems  of  the  body,  pages  245-53. 

Jscobson,  Willard,  et  al.    Inquiring  into  Science.    New  York:  American 
Book  Co. ,  1968. 

Classification  of  plants  and  animals,  pages  113-76. 

Mallinson,  George  A.,  et  al.    Science  5.    Park  Ridge,  111.:  Silver, 
Burdett  Co.,  1968. 

Contains  excellent  information  on  plants,  animals,  patterns 
of  life,  genes^and  chromosomes,  pages  235-85. 

Navarra,  John,  and  Zaffaroni,  Joseph.    Today's  Basic  Science  5. 
Evanston,  111.:    Harper  and  Row  Publishers,  1967. 

Useful  in  discussion  of  cells  and  plant  reproduction,  pages 
165-69;  190-93. 

Schneider,  Herman,  et  al.    Science  in  Our  World.    Boston:    D.  C.  Heath 
&  Co. ,  1968. 

Ample  material  on  systems  of  the  body,  animal  classification, 
and  plant  reproduction,  pages  173-265. 
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Smith,  Herbert,  et  al.    Science  5>    River  Forest.  111.:    Laidlaw  Bros., 
1966. 

Discusses  cells  in  living  things  and  plants  and  animls  as 
living  things,  pp.  22-70. 

Syrocki,  B.  John,  and  Munch,  Theodore  W.    Science  for  a  Changing  Woi^ld. 
Chicago:    Benefic  Press,  196?. 

Excellent  material  on  how  animals  and  plants  are  classified. 
Also  traces  development  of  both. 


Chart 

Travelers  Insurance  Co.    How  Tall  Chart.    Hartfoixi,  Conn. 

An  excellent  chart  to  help  students  keep  a  record  of  their 
own  growth  in  height  and  weight.    Free  on  request. 

Films 

The  Day  Life  Begins.    Carousel,  1966.    22  min.  BIkw. 

Emphasizes  that  all  living  things  reproduce  and  that  most 
living  things  start  life  from  a  fertilized  egg. 

The  Story  of  Menstruation.    Walt  Disney  Productions,  1949.    U  min. 
Color. 

Growing  Up:    Girl^s  Versionc    CCM  Films,  Inc.,  1969.    U  l/2  min.  Color. 
An  animated  film  interspersed  with  live  action- shots  showing 
glandular  developoient,  menstruation,  and  childbirth  with  emphasis 
on  family  relationships  with  girls  9  to  U. 

Filmstrips  and  Records 

Especially  for  Boys.    Wexler  Films  Productions,  1966.  Color. 

Presents  the  physical  and  emotional  changes  in  adolescent 

boys . 

"Human  Reproduction, *   ^^fe  Begins.    Eye  Gate  House,  Inc.,  196? • 
Color, 


Transparency 

Family  Life  and  Seoc  Education.    Oak  Brook,  111.:    Clearvue,  Inc.,  196?. 
Color. 

Covers  human  reproduction,  growth,  and  development. 
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Part   Jl     Summer  Program 


The  materials  developed  by  vocational  teacher:^  in  this 
special  project  are  concerned  with  curricula  and/or  those 
things  that  .supplement  and  compl  ement  it.  These  material  s 
are  especially  prepared  for  pupilt^  with  special  needs,  comnionly 
kno\>m  today  as  the  ^'disadvantaged  and/or  handicapped." 

Some  of  the  units  developed  are  intended  for  use  by  the 
teacher.  Others  are  for  the  student,  and  others  are  for  both 
teacher  and  student. 

As  f  lexibili  ty  is  the  'M'n''  word  in  educa  tion  today,  the 
writers  of  the  v^arious  projects  took  this  into  consideration 
and  designed  the  projects  so  they  may  also  be  used,  with 
minimum  modification,  in  the  regular  vocational  education 
classroom  setting. 

The  a  t  ti  tudes ,  enthusiasm,  and  interest  displayed  by 
participants  during  the  development  of  these  materials  will 
no  doubt  carry  beyond  this  project  and  into  the  c lassrooms . 
These  continuing  factors  should  be  stimuli  for  further 
material  development  for  all  students  enrolled  in  pre- 
vocational  and  vocational  programs,  both  in  non-public  and 
public  schools. 
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C  0  N  T  E  it  T  S 


II. 


III. 


Introducing  the  Keyboard--Typewriting  I 

A.  Explanation  of  Transparencies 

B.  Transparencies 

C.  Keyboard  is  shown  on  transparency  with  overlays 

Changing  the  Ribbon  on  a  Royal  440  Typewriters-Typewriting 

A.  Script  for  film  ]oo 

B.  Film  loop 

C.  Tape 

Postal  Services'-Of f ice  Practices 

A.  Script  for  slide-tape  presentation 

B.  Slides 

C.  Tape 

D.  Study  sheet  for  discussion  following  presentation 
The  Term  Paper--Typing  I 

A.  Transparencies  showing  the  Proofreaders'  Marks 

B.  Transparencies  illustrating  the  parts  of  a  Term  Paper 
in  shortened  form 


Prepared  by; 
Jean  Whiting 
South  High  School 
Special  Project  76 
Summer  1971 


Omaha  Public  Schools 
Department  of  Vocational 


and  Adult  Education 
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DESCRIPTION      OF  PACKAGE 


This  package  contains  units  of  study  to  be  used  as  follows: 

1.  The  changing  of  the  ribbc^i  on  the  typewriter  may  b&  used 
as  desired  in  typewriting  classes.    By  a  classroom 
demonstration,  other  manual  typewriter  ribboM  may  be 
easily  changed. 

2.  The  Postal  Services  Unit  is  intended  to  be  used  in  the 
Office  Practices  area.  / 

3.  The  transparencies  for  presenting  the  keyboard  are  made 
from  Dr.  Cleo  Casady'a  Chalkboatrd  Approach  to  Teaching 
typing. 

ii.    The  typewriter  keyboard  shbwn  on  a  transparency  with 

overlays  is  included  so  is  to  make  it  easy  to  demonstrate 
the  correct  fingering  pf  the  keyboai»d. 

5.    The  transparencies  for  typing  the  term  paper  show 
sections  of  a  term  paper  and  may  be  used  for  class 
presentations  as  the  students  progress  through  the 
manuscript. 
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USE      OF  MATERIAL 


This  packet  is  designed  to  be  used  in  a  variety  of  ways. 

1.  The  film  loop  and      '  de  tdpe  may  be  used  for  class 
presentations • 

2.  The  film  loop  may  be  used  by  individuals  having  difficulty 
with  changing  a  ribbon. 

3^    A  study  sheet  accompanies  the  slide-tape  presentation 
which  may  be  used  for  class  discussion, 

U.  The  transparencies  for  introducing  the  keyboard  ai*e 
intended  to  be  used  for  approximately  the  first  two 
weeks  of  instruction  in  the  Typing  I  course. 


The  transparencies  for  typing  the  term  paper  are 
intended  to  be  used  as  the  student  progresses  through 
the  typing  of  the  term  paper.    Use  a  cardboard  mask 
witu  the  proofreaders'  marks  transparencies  so  as 
to  direct  the  students'  attention. 


CONTENTS 


I.     Introducing  the  Keyboard — Typewriting  I 

A.     Explanation  of  Transparencies 
^   B.     Transparencies  for  introducing  the  keyboard 
C.    Keyboard  is  shown  on  transparency  with  overlays 


Prepared  by: 

Jean  Whiting  Omaha  Public  Schools 

South  High  School  Department  of  Vocational 
Special  Project  76  and  Adult  Education 

Suncrter  1971  Omaha,  Nebraska 
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DESCRIPTION 


This  unit  of  study  may  be  used  as  follows: 

The  transparencies  for  presenting  the  keyboard  are  made 
from  Dr.  Cleo  Casady's  Chalkboard  Approach  to  Teaching 
Typing. 

The  typewriter  keyboard  shown  on  a  transparency  with 
overlays  is  included  so  as  to  make  it  easy  to  demonstrate 
the  correct  fingering  of  the  keyboard. 


USE      OF  MATERIAL 


The  transparencies  for  introducing  the  keyboard  are  intended 
to  be  used  for  approximately  the  first  two  weeks  of  instruction 
in  the  Typing  I  course* 


A  THANSPARENCY  PRESENTATION  OF  Tlffi  CHilLKBOARD  APPROACH  TO  TlLACHING  TYPING 


Special  Project  76 
Summer  1971 
Jean  Whltiog 

TO  THE  TEACHER: 

This  unit  is  designed  to  int-roduce  the  t^-ping  keyboard  through 
the  use  of  transparencies  as  was  initiated  by  Prof*  Cleo  Casady  in 
his  Chalkboard  ^4)proach#    No  textbook  is  required  during  the  first 
two  weeks  of  instruction;  all  material  that  is  needed  is  on  these 
transparencies ■ 

It  is  suggetsted  that  you  refer  to  the  article  "Introducing 
Typewriting:    The  Chalkboard  Approach"  by  Gunder  A*  Ityran  in 
Business  Education  World,  Vol.  U6,  September,  196^,  pp.  26-27* 

The  keyboard  is  illustrated  on  the  transparencies.    On  the 
first  day  of  typing,  you  can  present  the  hand  location  on  the 
home-row  keys.    By  using  the  transparency^  it  is  easy  for  students 
to  see  as  you  can  place  your  hands  directlj^  on  %he  transparency. 
Later  on,  you  maj*  illustrate  the  reaches  by  showing  the  correct 
reach  and  the  proper  fingers  to  be  kept  on  home  row  directly  on 
the  overhead  transparency. 

Timing's  in  the  chalkboard   pprosch  are  usually  given  in  a 

2-U*2  speed-accuracy  cycle.    During  the  first  two  Liraings  on  the 
copy,  the  learner  practices  to  control  errors  and  perfect 
technique.    The  next  four  timings  on  the  same  material  are  for 
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speed.    Duirirxg  these  speed  drives,  the  student  pushes  for  speed 
and  temporarily  ignores  errors^    The  objective  is  to  develop 
increased  fluency  and  rapid:' +7  ^  f  stroking  through  short  intervals 
of  intensive  drills    Followii,;    \e  speed  writings^  the  student 
slows  down  to  type  the  final  two  timings  on  the  same  material  for 
improved  accuracy  and  control •    One  should  see  some  improveaent 
in  the  rate  of  these  laat  controll^^d  timings  over  those  taken 
before  the  speed  drives. 

Dr.  Casadj  siiggests  in  presenting  the  keys  that  the  location- 
fixation  method  be  used.    Strike  the  key  rapidly  at  first.,  pause, 
then  strike  the  same  letter  rapidly  two  times.     (Pre-set  the 
margins  for  a  SO-space  line.)    On  Transparency  1,  you  will  find 
t>he  new  keys  to  be  presented  on  the  first  day.    On  Transparency  2 
are  short  sentences  which  contain  the  new  letters  and  these  may  be 
used  for  practice  in  developing  speed  on  the  new  keys.    The  idea 
Is  used  that  one  can  best  develop  fluency  through  the  use  of  easy 
material c 

You  should  demonstrate  those  machine  parts  necessary  to. teach 
the  first  day*s  lesson.    This  may  include  an  exf)lanation  of  the 
cylinder  knob,  the  carriage  return  lever,  and  tha  space  bar.  You 
can  show  the  use  of  i'iiese  parts  with  a  short,  clear  de^nonstration 
from  which  students  can  imitate  correctness  of  motionc    On  the 
following  days,  each  machine  ppjrt  is  presented  as  needed. 

On  T^T-ansparencj^  3,  you  will  find  a  review  to  «tart  the 
second  cli^.  ^  period.    The  ncM  i       to  be  presented  pn  the  second 
day  are  on  i       r^arency       ecna  iTanaparency  5  gives  drills  for 
developing  speed  and  accuracy. 
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The  review  for  the  third  day  is  presented  on  Transparency  6, 
new  keys  axe  shown  on  Transparency  7,  and  the  drills  to  reinforce 
the  learning  of  the  new  keys  are  on  Transparency  8»    The  machine 
parts  to  be  reviewed  are  carriage  return  lever,  paper  bail, 
margin  stops,  paper  rest,  paper  guide,  carriage  release  levers, 
and  the  line  space  regxilatcr. 

On  the  fourth  day,  review  the  machine  parts;  Transparencies  9, 
10,  and  11  provide  the  material  to  be  used  for  presenting  the 
lesson. 

On  the  fifth  day  of  instruction,  review  the  keys  as  shown  on 
Transparency  12  with  the  same  three-letter  stroking  technique. 
The  new  keys  to  be  presented  are  on  Transparency  13  and  the 
sentences  for  2U-second  speed  and  accuracy  drills  are  shown 
on  Transparency  Ux* 

On  the  sixth  day,         entire  alphabet  is  previewed  with  the 
three-letter  stroking  drill  as  shown  on  Transparency  15.  On 
Transparency  1^     abort  sentences  are  given  for  the  building  of  speed 
with  accuracy. 

For  days  7  through  10,  material  is  provided  on  Transparencies 
17  through  25  for  review  of  iiii-  keyboard  with  drills  on  high 
frequency  \.ords;  12-second,  30-second  and  1-minute  timings  may 
be  used*    Some  of  the  drills  may  be  used  for  practice  while  you 
are  assisting  individuals. 

Students  are  interested  in  their  progress.    Each  student  may 
keep  a  chart  of  his  spaed  anU  accuracy  rate  on  selected  sentences^ 
Retxirn  to  some  of  the  sentences  used  during  the  preceding  days  so 
that  the  degree  of  progress  will  be  most  evident* 
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BE-T39 


DESCRIPTION 


Tbzjs  unit  of  staiciy  may  be  used  as  follows: 

The  film  loop  oa  the  changing  of  the  ribbon  on  the 
Royal  Typewriter  may  be  used  as  desired  in  typewriting 
classes*    By  a  classroom  demons trasion,  o^her  manual 
typewriter  ribbons  may  be  easily  csianged* 


USE      OF  MATERIAL 


The  film  loop  may  be  used  for  class  presesatations* 

The  film  loop  may  be  us'ed  by  individuals  having  difficulty 
changing  a  ribbon  on  the  Royal  khO  Typewriter. 


CHANGING  THE  RIBBON  ON  THE 
ROYAL  hhO  nfPEWRim 

Special  Project  76 
Summer  1971 
Jean  Whiting 

The  good  typist  m\xst  inspect  the  ribbon  on  the  typewriter 
r«5fi;ularly  and  change  the  ribbon  as  soon  as  the  cop^  appears  too 
light. 

Typewriter  ribbons  come  in  many  different  kinds  and  qualities, 
iianual,  electric,  and  portable  typewriters  may  each  use  different 
*dLnds  of  ribbons  and  ribbon  spools*    To  get  the  proper  kind  of 
sjpool,  you  must  request  a  ribbon  for  the  specific  make  and  model 
of  your  typewriter. 

In  preparation  for  changing  the  ribbon,  remove  the  cover  from 
the  typewriter.    Press  down  the  shift  lock  key*    Observe  carefully 
how  the  ribbon  is  threaded  through  the  ribbon-carrier  mechanism. 
Notice  the  guides  it  passes.    Pay  close  attention  to  which  side  the 
ribbon  passes  the  guide.    Practice  unthreading  and  threading  the 
ribbon. 

Lift  the  right  spool  slightly  out  of  its  socket.    Since  both 
sides  of  the  spool  are  not  the  same,  study  it  carefully  so  that  you 
will  be  able  to  place  the  new  spool  properly  in  its  socket. 

Now,  you  are  ready  to  wind  the  ribbon  on  one  spool.  Adjust 
ztm  ribbon  reverse  lever  and  wind  the  ribbon  on  the  right  spool. 

Observe  the  route  of  the  ribbon  as  you  wind.  Notice 
es$?«rcially  how  the  ribbon  winds  and  unwinds  on  the  two  spools  • 
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Remove  the  ribbon  from  the  carrier. 

Remove  both  spools.    Check  to  see  how  the  ribbon  is  attached 
to  the  empty  spool.    The  new  ribbon  must  be  fastened  in  the 
same  manner. 

Now  it  is  time  to  prepare  the  new  ribbon  for  insertion. 
A-ttach  the  new  ribbon  to  the  empty  spool. 

Wind  several  inches  of  the  new  ribbon  on  it.    Be  sure  to  wiod 
this  ribbon  in  the  right  direction. 

Put  both  spools  back  in  their  holders  in  the  correct  winding 
pattern.    If  they  do  not  fit  down  in  their  sockets  at  first,  tap 
them  gently  and  they  will  soon  slip  down  into  their  proper  position* 

Thread  the  ribbon  through  the  ribbon  carrier,  carefully. 

Make  sure  the  ribbon  is  straight. 

Replace  the  cover  on  the  typewriter.    Be  sxire  to  place  the 
back  of  the  cover  on  first,  then  push  the  front  down. 
Release  the  shift-lock  key. 
You  are  now  ready  to  type  again. 
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III.     Postal  Services--Of f ice  Practices 

A.  Script  for  sljLde-tape  presentation 

B.  Study  sheet  for  discussion  following  presentation 

C.  Slides 

D.  Tape 


Prepared  by: 

Jean  Whiting  Omaha  Public  Schools 

South  High  School  Department  of  Vocational 

Special  Project  76  and  Adult  Education 

Summer  1971  Omaha,  Nebraska 


DESCRIPTION 


This  Postal  Services  Unit  is  intended  tc  be  used  in  the 
Office  Practices  area. 


USE      OF  MATERIAL 


This  slide-tape  presentation  may  be  used  in  an  ordinary- 
class  presentation* 

A  study  sheet  accompanies  the  slide-tape  presentation  which  may 

be  used  for  class  discussion.    This  sheet  may  be  duplicated  for  ease  in 

use* 


ERLC 


POSTAL  SliKVICES 

Special  Project  76 
SuitBier  1971 
Jean  Whiting 

^  Aa  a  secretary  working  with  correspondence,  you  must  have  a 
thorough  knowledge  of  mailing  procedures. after  day,  your 
understanding  of  postal  services  and  effective  mail  handling  can 
save  yoixr  employer  time  and  money  and  can  increase  the  efficiency 
of  his  business. 

Some  questions  that  may  arise  about  mail  are: 

When  is  it  helpful  to  send  an  item  special  delivery? 

Should  a  certain  letter  be  sent  air  mail? 

What  types  of  items  should  be  sent  by  registered  mail? 

Let^s  study  the  types  of  mail  included  in  each  class;  then  you 
will  be  able  to  select  more  intelligently  the  service  best  suited 
for  each  item. 

^4  The  four  classes  of  mail  are: 

First,  second,  third,  and  fourth  or  it  is  usually  called 
Parcel  Post. 

^^First  class  mail  includes  letters  which  ai^e: 

^  ^Handwritten,  typewritten,  photocopies,  or  carbon  copies. 
^  1  It  also  includes  material  which  is  partly  in  written  form  such 

as  bills 3  checks,  punched  cards,  and  fllled*in  forms. 
^  ^  Also,  other  matter  in  written  form,  such  as  typewritten  reports 

and  documents,  is  included  in  first  class.  ^ 
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^^All  matter  sealed  that  prevents  eaay  inspection  by  the  postal 
authorities  must  be  mailed  first  class • 

^  Postal  cards,  those  cards  which  have  stamps  imprinted  on  them, 
and  post  cai'ds,  which  are  cards  on  which  stamps  must  be  placed,  are 
included  as  first-class  mail* 

^  fj  Air  mail  is  the  swiftest  means  of  sending  letters  and  other 
mailable  materials  where  distance  is  involved;  therefore,  the  cost 
is  higher  than  for  ordinary  mail.    lou  should  krow  when  the  mail 
truck  leaves  the  post  office  in  your  area  for  the  airport.  Knowing 
the  schedule  will  enable  you  to  get  letters  out  in  tijne  to  take 
advantage  of  fast  delivery. 

Use  air  mail  postage  with  care  on  letters  that  leave  the  office 
on  Fridays  for  regular  first-class  mail  will  reach  most  cities  in 
the  United  States  by  Monday. 

^j^A-t  the  post  office  you  can  buy  special  air  mail  stamps  and 
envelopes  in  a  distinctive  red,  white,  and  blue  design;  but  you  may 
use  ordinary  envelopes.    If  an  ordinary  envelope  is  used,  the  word 
air  mail  should  be  plainly  typed  or  printed  in  capital  letters  below 
the  stajnp  or  you  may  use  a  special  paste-on  label  which  is  available 
free  from  the  post  office. 

^^i^The  first-class  cost  is  based  on  weight.    You  pay  by  the  ounce 

or  fraction  of  an  ounce#    Xou  can  mail  letters  to  Canada  and  Mexico 

for  the  same  price  as  anywhere  in  the  United  States.    To  other 

countries  the  rate  is  higher.  ^ 

Jk)^  Now  for  a  word  about  second-class  mail.    Second-class  mail 

includes  magazines,  newspapers,  and  other  publications  that  are 

issued  at  least  four  times  a  year  to  a  list  of  subscribers  or 

members.    Publishers  of  these  periodicals  are  given  special  mailing  ^^^^'^^^ 
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rates  in  order  to  make  news  and  infonnation  available  to  the 
public  at  a  low  cost,  may  also  mail  copies  of  newspapers, 

magazines,  and  other  periodicals  at  the  lower  postal  rate. 
^  ^  Third-class  mail  includes  circulars  and  miscellaneous  printed 
matter.    Everyday  you  receive  in  your  home  many  circulars  and 
advertisements  that  have  been  sent  through  the  mail  at  third-class 
rates.^^^iis  class  of  mail  consists  of  printed  letters  which  are 
being  sent  in  identical  terms  to  several  persons.    A.  circular  is 
still  considered  third  class  mail  even  though  the  date  and  the 
name  of  the  person  to  receive  the  letter  are  written  inside.  Mail 
sent  third  class  is  not. usually  sealed,  that  means  it  is  wrapped 
so  that  postal  authorities  can  inspect  the  contents  easily.  Third- 
class  mail  also  includes  merchandi.se  weighing  less  than  16  ounces. 

weight  is  important  to  remember  for  it  distinguishes  between 
third  and  fourth-class  mail. 
j^Ji^  Fourth-class  mail  is  more  commonly  known  as  parcel  post.  It 
is  used  to  send  merchandise,  books,  printed  matter  and  all  other 
madlable  matter  not  in  first,  second,  or  third  class  that  weighs 
16  oxmces  or  over.    The  address  should  appear  on  only  one  side  of 
the  package  because  the  postal  clerk  places  the  postage  on  the 
same  side.^^^a^el  pos^  rates  are  determined  according  to  the 
weight  of  the  package  and  the  distance  the  parcel  must  travel. 
This  is  the  only  class  of  mai].  which  costs  more  because  of  distance. 

it  is  time  for  an  explanation  for  mailing  educational 
materials. ^Packages  containing  educational  reference  books, 
instructional  films,  printed  music,  printed  tests,  recordings,  and 
educational  reference  charts  may  be  mailed  at  special,  low  rates  BB-T^ 


r.  ;:     ^  ^1 
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if  the  package  is  clearly  marked  "Educational  Materials."    The  cost 
of  mailing  is  the  same  for  any  distance* 

^j?? Combination  Mailing  is  frequently  advantageous.    It  is  sometimes 
convenient  to  have  a  bill  or  letter  accompany  a  parcel.    Thus  when 
a  parcel  reaches  its  destination,  the  receiver  will  know  what  the 
parcel  contains  and  what  he  is  expected  to  do  about  it. 

Two  acceptable  ways  of  including  first-class  mail  with  a 
parcel  are: 

^^^The  letter  may  be  placed  in  an  envelope  and  attached  to  the 
address  side  of  the  parcel, 
^  J^or  a  letter  may  be  enclosed  inside  the  parcel  itself •  The 
presence  of  the  letter  should  be  indicated  by  a  notation  that  first- 
class  mail  is  enclosed.    This  should  be  placed  below  the  postage 
on  the  outside  of  the  wrapped  parcel.    Postage  for  the  letter  may 
be  included  with  the  postage  for  the  parcel  or  it  may  be  attached 
separately. 

In  addition  to  handling  the  mail,  the  post  office  provides 
many  special  services  for  you.    The  special  services  include: 
special  delivery,  registered  mail,  certified  mail  and  insured 
mail.    There  is  an  additional  charge  for  these  services. 
^^^Let^s  take  a  look  at  Special  Delivery  Mail  first.     If  a  letter 
or  parcel'  arrives  at  the  town  to  which  it  has  been  addressed  in 
the  late  afternoon  or  during  a  weekend  it  will  ordinarily  be 
delayed  in  the  post  office.    However,  special  delivery  service 
provides  Immediate  delivery  to  the  addressee  by  messenger.  Thus, 
by  adding  additional  postage  after  you  have  stamped  your  envelope 
and  marked  it  Special  Delivery,  the  letter  you  put  in  the  mail 
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will  be  delivered  by  special  messenger  after  it  gets  to  the  post 
office  nearest  the  address  on  the  letter.    All  classes  of  mail  may 
be  sent  by  special  delivery.    Rates  vary  according  to  weight  and 
type  of  matter.    Find  out  from  your  local  post  office  when  and 
whether  the  service  is  available  before  you  send  anything  by 
special  delivery  to  a  small  town.    Also,  it  is  wasteful  to  pay 
for  special  dollvery  service  on  a  letter  tnat  will  arrive  over 
a  weekend  when  the  addressee's  office  will  be  closed,  because  if 
no  one  is  present  to  accept  the  letter,  the  postman  brings  it  in 
the  next  regular  delivery. 

Registered  mail  provides  extra  care  and  protection  for  a  fee 
in  addition  to  the  postage.    There  will  be  times  when  you  will  want 
to  send  something  very  valuable  and  important  through  the  mail,  such 

a  contract,  stocks  and  bonds,  money  or  other  valuable  mail. 
Registered  mail  provides  evidence  of  mailing  and  delivery.  All 
mail  may  be  registered  for  which  the  xxrst-class  postage  or  air 
mail  rate  has  been  paid.    Registered  mail  must  be  sealed  but 
do  avoid  the  use  of  cellophane  tape.    In  case  of  loss  or  damage, 
you  must  go  to  the  post  office  immediately  and  obtain  the  necessary 
claim  forms.    The  Post  Office  will  pay  the  sender  for  the  full 
value  of  the  mail  or  for  the  registered  value,  whichever  is 
smaller. 

Certified  mail  is  a  rather  new  and  inexpensive  seirvice  which 
provides  a  receipt  to  the  sender  and  a  record  of  delivery  at  the 
Post  Office  of  the  destination,  mail  and  first-class  mail 

may  be  certified.    How  will  this  help  you?    You  will  wish  to  have 
a  means  of  tracing  a  letter  that  the  addressee  complains  he  did 
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not  receive.    For  example,  a  check  you  mailed  to  a  customer  in 
California  is  not  received.    If  this  mail  was  certified,  the  Post 
Office  can  trace  it  quickly.    For  a  small  fee,  the  Post  Office 
provides  a  numbered  receipt  which  gives  you  the  means  of  checkliig 
on  the  delivery  of  the  letter. 


The  next  special  service  we  will  consider  is  insured  mail. 
The  insurance  fee  depends  upon  the  declared  value  of  the  mail.  The 


class  mail  is  insurable  and  the  maximum  Post  Office  liability  for 
either  is  $200. 

You  know  that  postal  rates  and  regulations  are  subject  to 
change.^  ^h^Post  Office  Manual  of  the  United  States  Postal 
Services  gives  a  complete  listing  of  the  postal  services  with 
detailed  regulations  and  procedures  covering  its  services* 
Pamphlets  of  information  from  this  Manuel  are  available  from 
the  Post  Office. 

Anytime  you  ai^e  faced  with  an  unusual  problem  involving 
mailiiig.  call  the  postmaster  at  the  local  Post  Office.    He  or 
one  of  his  assistants  will  be  able  to  furnish  you  the  latest 
information. 


fee  is  in  addition  to  the  regular  postage 


.y  third-  2nd  xburth- 


(The  End) 
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POSTAL  SERVICES 
Discussion  Questions 


For  each  item  listed  belov,  indicate  the  class  of  postal 
service  that  should  be  used  and  any  fees  that  must  be  paid  in 
addition  to  the  postage: 

1.  A.  carbon  copy  of  a  letter. 

2.  A  pen-*corrected  copy  of  a  printed  price  list. 

3.  A  5-ounce  copy  of  a  typewritten  report, 
ii.    A  letter  enclosing  bonds  valued  at  $500. 

5.  A  7-ounce  sealed  envelope. 

6.  A.  U80-page  textbook  weighing  2^  pounds. 
?•    A  7-ounce  package  of  candy. 

8.  A  box  of  bulbs  weighing  12  ounces. 

9.  A  monthly  statement  of  a  department  store  addressed  to  a 
local  customer. 

10.  A  postal  card. 

11.  A  check  for  $8.92. 

12.  Sixty  individually  addressed  unsealed  envelopes  containing 
one-page  mimeographed  price  lists. 

13  •  A  parcel  weighing  one  pound  containing  costxorae  jewelry. 

lit.  A  letter  containing  a  notice  to  an  heir  of  an  estate. 

15«  Tiiirty  mimeographed  invitations  in  unsealed  envelopes. 

16.  A  magazix;B  weighing  10  ounces. 

17»  A  U^pound  package  marked  "Special  Delivery." 

18.  Two  8-ounce  boxes  of  candy  to  be  mailed  to  the  same  address 
in  a  city  600  miles  distant. 

19.  A  3-ounce  letter  for  which  a  record  of  delivery  is 
required. 

20.  A.  12-ounce  box  of  stationery. 


CONTENTS 


I.    The  Term  Paper — Typing  I 

A*     Transparencies  showing  the  Proofreaders'  Marks 
B»    Transparencies  illustrating  the  parts  of  a  Term  Paper 
in  shortened  form 


Prepared  by: 

Jean  Whiting  Omaha  Public  Schools 

South  High  School  Department  of  Vocational 

Special  Project  76  and  Adult  Education 

Summer  1971  Omaha,  Nebraska 


DESCRIPTION 


This  unit  of  study  may  be  used  as  follows: 

The  transparencies  for  typing  the  term  paper  show 
sections  of  a  term  paper  and  may  be  us^d  for  class 
presentations  as  the  students  progress  through  the 
manuscript. 


USE      OF  MATERIAL 


The  transparencies  for  typing  the  term  paper  are  intended  to 
be  used  as  the  student  progresses  through  the  typing  of  the 
term  paper* 

Use  a  cardboard  mask  with  the  proofreaders'  transparencies  so 
to  direct  the  students'  attention. 
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DESCRIPTORS  -   EDUCATION;  *CURRICULJM 
DEVELOPMENT;    TEACHER   EDUCATOR  EDUCATION; 
INDIVIDUALIZED   I  NS  TRUCT  I  0-M ;  INSTRUCTIONAL 
MEDIA;   *MULTIMPDIA   INSTRUCTION;  BEHAVIORAL 
OBJECTIVES;   GOAL  PRIENTATION;  TEST 
CONSTRUCTION;    *TEACHE=»    HDUCATION  CURRICULUM; 
*COLLEGE   CURRICULUM;   VOCATIONAL  DEVELOPMENT; 
INDUSTRIAL   EDUCATION;   *CAREER  EDUCATION; 
CURRICULUM  GUIDES 

IDENTIFIERS  -   SELF  AWARENESS;  EDUCATIONAL 
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ABSTRACT  -  THIS   COURSE    IN  PROGRAM 
DEVELOPMENT,   GIVEN   IN   1972  BY  A  TEACHER 
EDUCATOR    IN  THE  DEPARTMENT  OF  INDUSTRIAL 
EDUCATION  AT  NORTHERN   ARIZONA  UNIVERSITY, 
DEALS   WITH  THE  DEVELOPMENT  OF    I  ^JS  TRUC  TI  ONAL 
PACKAGES    (VO-PAK)    IN  ORDER  TO  INDIVIDUALIZE 
VOCATIONAL  CURRICULUMS,    PROVIDE   FOR  SELF- 
AWARENESS   ANO  SKILL   DEVELOPMENT,    ALLOW  FOR 
INTERACTION  WITH  OTHER   STUDENTS,    AND  OFFER 
IMMEDIATE  FEEDBACK  FOR   SELF-EVALUATION.  FOR 
THIS   TEACHER   EDUCATION  CURRICULUM  FOR 
VOCATIONAL   CERTIFICATION,   THE  TEACHER 
EDUCATOR    IS  GIVEN  BEHAVIORAL   OBJECTIVES  FOR 
THE  COURSE,   A   SELF-TEST   FOR  TEACHERS,  VARIOU 
MULTI-MEDIA  LISTS,   AND  GUIDELINES  FOR 
DEVELOPING  GOALS   AND  BEHAVIORAL  OBJECTIVES 
FOR  LEARNING  ACTIVITY   PACKAGES   SUCH   AS  VC- 
PAK.    SAMPLE   TEST   ITEMS   ARE   INCLUDED  FOR 
POSSIBLE  VO-PAK  OBJECTIVES,   AND  SUGGESTIONS 
FOR  DEVELOPING  TESTING  MATERIALS  ARE 
PROVIDED.  (AG> 
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'*L?/T^S  PUTU^M  TOGETHER 


R/TIOiiALE: 

^I'her.^  ;Iq  'research  to  show  effort^^  and  interest  in  the  develop  • 
mere  of  individualized  curriculum.    The  most  recent  and  exciting 
ayf.voHch  Is  learning  activity  package::.    There  are  many  var^iaV.lons 
b^iri-fc  developed;  such  as  n  UNIPAC,  which  was  promoted  by  the  Ketter:, 
Foundation;  HELP  (Home  Economics  Learning  Packapes)  developed  at 
Pennsylvania  State  University;  r4ISP  (Modular  Independent  Study 
P:?.cka/!;e3) ,  Eastern  Illinois  University;  L»A-P.  (Learning  Activity 
Packa^ces),  Nova  School,  Port  Lauderdale,  Florida;  and  Vo-?ak  (Vocr.-- 
tionai  Packages),  Northern  Arizona  University. 

Learning  Activity  Packages,  or  whatever  you  wish  tc  oall  then 
appear  to  be  very  promising  for  use  in  many  areas  of  Vocational  Ec.i; 
cation.    The  formats  may  vary  from  one  researcher  to  another,  but 
the  c^.'*eraH  purpose  is  the  same — individualising;  instruction.  Th- 
Implications  for  Vo-Paks  are:     (1)    offering  levels  of  learning  so 
that  a  student  can  master  the  concept  or  skill  or  process  being  pre 
sented^  (2)  offering  the  opportunity  to  become  responsible  fox**  the:', 
ovrn  learning,  (3)  offering  the  opportunity  for  interaction  with  the 
fellov/  students 5  (H)  offering  the  opportunity  to  choose  their  ovm 
pr:.ths  and  pace  for  learning,  (5)  offering  immediate  feedback  and 
dla;3;nosi6  • 

Xnstructicnal  packages  are  written  for  student  use.    That  mean 
for  kids. 


B2HAVI0RAL  OBJECTIVES: 

1.  Paced  with  the  aspect  of  the  course,  the  student  will 
determine  what  the  class  is  about  and  vrhat  he  will  be 
doing  in  order  to  receive  an  acceptable  passing  mark 
for  the  time  spent. 

2.  PROVIDED  with  a  rationale,  the  student  will  determine 
what  Individualised  instruction  might  be. 

3.  Provided  with  resource  information,  the  .student  will 
determine  what  an  instructional  package  is. 

4.  The  student  v/ill  identify  the  parts  of  instructional 
packages  called  Vo-Paks. 

5.  Given  the  pai*ts  of  Vo-Paks,  the  student  v^ill  detarmlvie 
the  function  of  eaeh^ 

5.    Faced  with  the  aspect  of  developing  le?.rning  activity 
packages,  the  student  v/111  formulate  a  series  of  Titles 
for  a  course  in  his  teaching  area. 


J.     UninK  'Information  provided,  the  ^3tudeAnt  will  atten;pt  to 
follov:  the  sugF;er:^tlons  of  the  U^S.O.E,  Occupational 
Clusters  when  writing  Titles  in  an  attempt  to  de.elop 
packages  for  Career  Education,  as  well  as  specific  voca- 
tional-technical courses. 

8.  Provided  v;ith  the  Titles  and  an  identified  occupational 
cluste:?  or  vocational-technical  course,  the  student  v^ill 
drav;  up  a  series  of  cover  identification  pap;es  for  your 
package  series • 

9,  Using  the  Titles  vrrltten,  the  student  will  develop  and 
write  a  Rationale  for  each  package  being  planned c 

IC.     Usinp:  information  provided  concerning  U.S.O.E*  Occupatio la?. 
Clustex»s,  the  student  will  attempt  to  work  this  into  the 
Rationale > 

11.     Usinp^  the  Titles  and  Rationales  already  developed,  the 

student  will  develop  and  write  Behavioral  Objectives  for 
his  intended  learning  packages  as  specified  in  the  reading 
references . 

•    ,  i;.^.    UsinK  the  Behavioral  Objectives  already  developed  for  z\ 

series  of  packages,  the  student  will  write  groups  of 
self -test  items  for  those  objectives  using  a  multitude 
of  types  of  questions. 

13.     The  student  will  develop  one  form  of  r^lti-Media  for 
each  learning  package  being  developed. 

1^.    The  student  will  research  for  suitable  materials  for 
additional  media  for  each  learning  package. 

1'5.     Faced  with  the  need  of  writing  Multi-Mode  activities  for 
your  learning  packages,  the  student  will  develop  one  pro- 
cedu::*e  mode  based  on  the  behavioral  objectives  you  have 
written  for  each  package  for  your  student  usage. 

16.  The  student  will  construct  a  Pinal  Evaluation  for  each 
package  being  developed  using  a  variation  of  evaluation 
techniques  to  include  objective  and  subjective  questions, 
rating  scales,  observation ^  and  manipulative  performance 
tests. 

17.  The  stadent  will  develop  at  least  one  Quest  activity 
which  i^^ould  be  appropriate  for  each  package  you  are 
vrriting- 

18 •    Using  all  materials  developed  to  date,  the  student  will 
assemble  a  total  course  series  of  packages,  including 
soft  and  hardware. 

ERIC 

523G 


-  3  - 


19^     The  student  will  provide  the  teacher  with  one  set  of 
typed  or  an  otherv/ise  reproduced  copy  of  the  original 
typed  software  of  the  learning  packages. 

The  following  are  questions  you  might  be  able  to  answer. 

1.  VThat  special  need  will  this  course  attempt  to  meet? 

2.  What  will  you  be  required  to  do  in  this  course? 

3-    l^hat  grade  will  you  receive  for  the  basic  requirements  of 
the  course? 

\nxen  vrill  tests  be  f;iven  in  the  clasn? 
5^    How  many  class  hours  are       requir»ed  to  meet? 
6.    Kow  much  outside  work  will  we  havt5? 

7«    When  will  the  complete  course  work  be  due  for  evaluation? 

8,  VJhat  is  your  philosophy  for  learning,  and  the  Individual 
studen*;  in  relation  to  your  teachl:7g  area? 

9.  What  differences  distinguish  individuolised  instruction 
from  other  types? 

10*    Wha';  is  individualized  instruction? 

11.  What  is  independent  study? 

12.  What  advantage  can  you  see  for  individualizing  vnur 
instruction  more? 

13 .  l^at  disadvantages  can  you  see  for  Individualized  instruction? 

1^.    \Jhat  makes  your  rationale  for  individualized  instrucion 
unique? 

15  •    What  is  a  Learning  Activity  Package? 
16.    What  is  a  Vo-Pak? 

1(\    List  the  parts  of  a  Vo-Pak  and  what  the  function  is  of 
each  part  of  the  Vo-Pak. 

l8.    I'lhat  constitutes  a  good  Title  for  a  Vo-Pak? 

19  o    \fhat  makes  a  good  rationale? 


20.  What  should  Behavioral  Objectives  say? 

21.  Wnat  are  the  four  basic  characteristics  of  Behavioral 
Ob^lec'clves? 

22.  VJhat  is  the  Self-Test  for? 

23  .  VJhat  can  be  used  to  make  up  Multi-Media? 

24.  What  makes  up  the  Multi-Mode  section? 

25.  What  kind  of  Pinal  Evaluations  can  be  used? 

26.  What  good  does  the  Quest  section  serve? 

27.  What  function  does  the  Title  have  as  a  part  of  the  packaF;e 

28.  vrnat  constitutes  a  good  Title? 
29*  How  should  they  be  vn?itten? 

30.  Vlliat  time  length  should  be  considered  for  a  package? 

31.  How  can  you  tie  in  the  U,S,O.E.  Occupational  Clusters? 

32.  What  is  a  Rationale? 
33^  \fliat  is  a  philosophy? 

How  do  you  differ  between  a  Rationale  and  a  philosophy? 

35.  How  should  you  attempt  to  write  a  Rationale? 

36.  VTho  do  you  write  a  Rationale  for? 

37.  Why  should  you  write  a  Rationale? 

38.  How  can  you  tie  in  the  U.S.O.E,  Occupational  Clusters  to 
your  Rationales? 

39.  How  3.ong  should  a  Rationale  be  written? 

^10,    Vfhat  determines  the  wording  you  should  use  in  the 
Rationale? 

^1,    What  are  Behavioral  Objectives? 

42,    What  should  a  Behavioral  Ob.1ective  contain  which  would 
indicate  it  has  been  well  thought  out? 

'    (  • 

43^    Of  the  four  characterlsitcs  described  by  Raymond  Bernabei 
and  Sam  Leles  in  "Behavioral  Objectives  in  Curriculum  and 
Evaluation"  do  you  believe  could  be  left  out  of  each  state 
Q  ment  without  hurting  its  effectiveness? 
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.     \Jh^,z  nalce  good  lead-in  words  for  Behavioral  Obj  ect:  ves? 

'?5.     v/hat  t;ype  of  V7crds  should  you  avoid  in  vfriting  Behavioral 
Ob,1  ectives? 

^6.     v'fnat  are  good  action  vrords  for  Behavioral  Objectives? 

47.  HoK  V7111  you  set  the  performance  in  a  Behavioral  Objective? 

48.  Hov;  will  you  establish  the  conditions  for  a  Behavioral 
Objective? 

49.  Hov;  v;ili  you  set  the  standards  for  a  Behavioral  Ob,1ectlve? 

50 •    What  V70uld  be  the  purpose  for  the  identification  or  who 
the  learner  is? 

51.  Check  which  of  the  following  are  good  verbs  to  use  in  a 
Behavioral  Objective : 

  (a)  To  identify 

  (b)  To  name 

  (c)  To  love 

  (d)  To  question 

 (e)  To  grasp 

 .  (f )  To  test 

•      (g)  To  write 

  (h)  To  compute 

  (i)  To  appreciate 

52.  Give  some  examples  that  indicate  conditions  for  Behavioral 
Objectives > 

Example:    With  a  solder  pencil,  solder  and  test  components, 
(a) 
(b) 
(c) 
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53.     Orive  3orae 


examples  that  indicate  perfornance. 


Examrle : 


You  will  test 


(a) 


(b) 


.c; 


5^.    Give  some 


examples  of  standards • 


Example : 


12  out  of  15 


(b) 


(o) 
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55-    What  is  a  Self-Test? 

56.  What  purpose  does  the  Self-Test  serve? 

57.  Why  use  a  Self -Test  in  a  learning  package? 

56.     Is  there  a  special  v^ay  the  Self-Test  needs  to  be 
developed? 

59.  How  would  you  actually  make  use  of  the  Self-Test  within 
the  package? 

60.  What  type  of  questions  could  you  use  in  the  Self -Test? 

61.  How  will  you  know  if  a  question  you  vvrite  is  appropriate 
or  not  for  use  in  the  Self-Test? 

62.  What  is  meant  by  the  term  Multi-Media? 

65.  What  type  of  information  is  suitable  fo:?  media? 

6^.  Hov/  can  this  material  be  organized  for  use  in  a  package? 

65.  viHiat  problems  may  occur  in  filing  or  storage  of  media? 

66.  V7hat  is  meant  by  Multi-Mode? 

67.  How  does  Multi-Mode  differ  from  Multi-Media? 

68.  What  content  will  you  put  in  the  Multi-Mode  section? 

69%    Could  you  say  that  Multi-Mode  deals  with  "doing*'  oriented 
activities? 


7c       ^'.'31    .:rol;.iens  occur  in  deveionjnr  n^odes  tinar  are 

7:  ,     ii^vK  s       you  tie  In  the  '^l.  j,t  l-Media  sec  t..- on  to  th. 
-  Ij^-Mode  activities': 

7^1,     '/vnat   ^.3  meant  by  Final  £valuai;lv:nV 

75.  Wr.at  ^re  you  trying  to  evaluate  in  a  package'? 

76.  V/Mat  ;;urnose  do  you  have  In  ev    Mat  ion  ,?.t  the  en-i  of 
the  package? 

77.  Describe  the  vax^ious  types  of  multicie  choice  quL-oti-ois 
7^-     Describe  the  various  t:ypes  of  true-false  questions* 

7^/.     De:>ar  Lbe  the  various  types  of  matchlnp;  items . 

Det5crlbe  t-he  various  types  of  recall  quostions. 

.     Describe  a  inanlpu lat Ive  performance  test. 

.     Dr:scr  Ibe  how  sub,]ectlve  observation  can  be  used  lor 
x^v'ai-v  it;ion  of  the  oackan;e„ 

B/.     Wfiat   ire  Quests? 

,     I'Jnat  \;ype  of  acti^rUy  could  be  developed  for  a  i.:b  type 
class  uslnp;  uackap.eicj? 

85*     \\^nat  ;;ype  of  activity  could  be  developed  for  a  g  .assroom 
type  class  using  packages'/ 

86.  What  advantagen  are  there  to  having  Quest^  actlvi'.ie^  bu.i 
Intc.  t;he  packat?:e£? 

87.  Wna-".  dlsadvantaKes  might  there  be  from  v,his  sect  .on? 

r>8.     How  do  Quests  figure  Into  the  Flna  1  Eva iuation  of  a 
student's  s^ade  on  a  package? 

89 o    Vnat  is  meant  by  the  package  software? 

90.    What  is  the  package  hardv/are? 

91  e     How  do  you  plan  to  store  your  packagej:>  for  effeci"ive 
classT'oom  use? 


92.  Does  t'he  use  of  packages  sup:gest  any  chanp;ec  in  ;^our 
class. 'oom  or  laboratory? 

93.  Is  your  school  ready  to  use  learning  packages? 


Reading  Resources 

1.  S.K,A.P«  chart  of  course. 

2.  Sample  packages.     Note:     Software  and  hardware. 

3.  Sample  Vo-Pak  in  hand, 

4.  Discussion  on  requirements. 

5.  Handout  "Prom  Sitting  to  Doing:     The  LA?,''  Nova  School. 

6.  "Really  Individualising  Instruction"  by  Martha  Price 
Business  Ed.  World,  Nov-Dec  1971,  25, 

7.  "Individualized  Instruction:     A  Meaningful  Educational 
Experience^'  by  David  Jelden  in  Man^  Society ^  TecnnQlo_;^y, 
1970,  AIAA,  pp.  171-178, 

8.  "Working  With  Individualized  Instruction"  by  Thorwald 
E^bensen,  Pearon  Pub..  2165  Park  Blvd.,  Palo  Altc,  CA, 
9^306,  1968  ($2.75). 

9.  "The  W'riter^s  LA?"  by  Pat  Jackson,  Ed.  Assoc.,  Inc., 
229  Southeast  First  Avenue,  Fort  Laudex^dale ,  Florida, 
($5.00). 

10.  Shear,  Twyla  and  Ray,  Elizabeth,  Home  Eeonomlcs  Learning 
Packages ,  Journal  of  Home  Economics,  Vol.  bl.  No.  10, 
December  1969 >  PP.  768-770. 

11.  Rapp,  Alfred,  Learning  Activity  Packages ,  Journal  of  Ind 
Arts  Sd.,  September-October  1968,  pp.  3^-35 • 

12*    Corhane,  Eleanor,  Individualized  Home  Economics  Series ^ 
Mimeographed  1969 ^  Brookings  High  School,  Brookings,  S.D 

13.     Lawson,  Tom,  Individual  Learning  Packages ,  Man,  Society, 
Technology,  igYoT^AIAA,  pp.  183-1867 

m.  "The  L.A^P.  -  vmat  It  Is  and  How  To  Use  It"  by  Staff 
Writers^  Nova  High  School,  3600  S.W.  College  Avenue, 
Port  Lauderdale,  Florida,  3331^ . 
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15:*    Jelden.  David  L.  ,  ''Learner  Controileci  Sducation''  Series  j 
Mimeo,:raphed -  Inc,  Arts  Departnieriu,  Ui:ii^.  ersi^jy  Norl;h^-' 
Colorado,  Greely,  Colorado. 

16.  Teel.  Dean  A.;  HelmSs  Bruce;  and  Richerdscn,  David, 
^•'•lodi  lar  Independent  Study  Package Series  ^  MiirTe^igrapheo.  ^ 
Ind.   Arts  Department,  Eastern  Illincie  Universit:^> 

CWar:  -iton,  Illinois,  6x920. 

17.  Teel;  DEan  A.,  -'L.A.P^  -  Electronics:     ^.'urvey  World  of 
Work''  Series.  Ditto j  Ind.  Artr  Departnieiit ,  Eastern 
Illinois  University,  Charleston,  Illinois,  61920. 

13.     Shear,  Tt^yla  -  "Home  Economics  Learning  Packages"  Series , 
212  R?ickley  Building,  Penn  State  Univerrity,  Uni^  erj^ity 
Park,  ?A,  16802. 

19.  Jones Richard.  "Learning  Activity  Packages:    An  fipproacr 
to  Individualized  Instruction,"  Journal  of  Seconoary 
Education,  ^3:     (April  1968),  pp,  17a-ll^3. 

20.  Kapfer^  Philip  G.  and  Swanson,  Gardner,  "Individiializinp 
Instruction  for  Self--Paced  Learning.  UNIPAC  Developed  by 
Materials  Dissemination  Center  in  South  Laguna,  Calif orr  la 
Clearing  House,  ^}2:     (March  1968),  pp.  ^05-^*10. 

21.  Talbert,  Ray  L.,  ''A  Learning  Activity  Package,  What  Ib  It  •  ' 
Educational  and  Au^i lo^  Visual  Guide .  H7  :     (J anuar y  1968)3 
pp.  20-21.  '^'^^^ 

22.  Wolfe.  Arthur  B.  and  Smith,  James  E.,  "At  Nova,  Educatior 
Comes  in  Small  Packages,"  Nations  Schools 81:     (June  ISbB  :  . 
pp.  ^8-^19. 

23.  "Home  Economics  Learning  Packages — Format,'*  American  Home 
Economics  Assoc.  5  2010  Massachusetts  Avenue,  N.W^  ,  Waeihlrpt^^n^ 
D.C. ,  20026. 

2M.    "Learning  Activity  Packages  for  Individualized  Instruction' 
by  D.  L.  Jelden, 

25.  Sample  learning  activity  package.     (Nova,  South  Dakota, 
Orange  County,  Penn  State ,  E*I.U.,  N.A.U.,  Colorado., 
Indiana  State,  Westvllle,  and  others,) 

26,  UrS.O.E.  Occupational  Cluster 

27*  Teel,  Dean,  Coffee  Break  With  The  Editor ^  lAEEE  Journal ^ 
Jack  Heldman  Printing,  Mattoon,  Illinci's,  Vol,  8,  No.  1, 
November  1970 ,  pp.  1-2. 
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21,     ■i.-'-gci^  5  Robert  5  Fre^oa:r_lng  ^  

•'.rai-c     ?ubllsher^>3  2165  Park  Blvd.,  Palo  Alto,  C.:'^ 
9^3C€,  1962,  ($1.75). 

21=.     Bs-rnacel,  Raymond,  and  Leles,  Sarn;  Behav-joral  Ob- 

;'ecti>7es  in  Currlculuin  and  Evaluation,  Kendall/Hur*; 
?j-b,  Co..  131  South  Locust  Street  ^  Dubunue^  Iov;a 
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3f  .     ''.working  With  Inaividuallzed  Instruction''  by  Tho;:-wald 

E::bensen,  Pearon  Publishers,  2l65  Park  Blvd.,  Paio  Alto^ 
Ch,  9^306,  pp.  3-14,  ($2,75). 

31.  "Measuring  Educational  Achievensnt by  \'llliam  J.  Michee 
and  Ray  Karnes^  McGraw-Hill,  New  York,  ($9*50)  for  su 
f3;estions  of  types  of  questions  to  write  for  your  self-t^ 

32,  Assigning  Grades  to  Students"  by  James  S.  Terwilliger3 
Scott,  Foresman  College  Div.,  1900  East  Lake  Aveiiue , 
Glerview,  Illinois,  60025::  1971^  for  ideas  of  ^^:\ting 
self-^est  items. 

3S.  "Polysensory  Learning  Through  Multi-Media  Instruction"  - 
California  State  Department  of  Education,  Btireau  of  I.  E 
1968. 

'Mnstruotional  Media  in  Vocat;ional  Education"  by  Robert 
Taylor  and  Virgil  Christensen^  January  196?^  AVA  Journal 

Viewing  Resources 

.1,     Slide  series:     "Individualizing  Instruction-" 

2,  Filmstrips:        #1  -  Educational  Objectives 

#3  -  Selecting  Appropriate  Educational 
Objectives 

3.  Slide  series:  "OCCUPAC" 

Listening  Resources 
1,    Resource  Persons: 

  "Individualizing  Instruction" 

 "Career  Education" 

 ^    "Occupational  Clusters" 

  "Special  Needs" 

  "OCCUPAC »S" 

 "W.A^C.O.P." 


 ''Co.-jionino  County  Career  2duc?.r.lon  Frc^T^ram^' 

  Car-eer  Frogran" 

Data  Briefs 

V.  :r  Indiviuual . 

\:  le  pr  omise  of  "meeting  the  needs  of  the  i^idivldual''  oar  be 
rrryv  3  '.han      cliche;  the  basic  organising  construct  of  the 
£  ,^.hoo;    can  te  a  one-to-one  relation3hi  j  •     Staff ,  reso\\rees, 
a*)aoe:.  time  and  efforc  can  all  be  organised  so  that  the 
i.isv;ructlo: -al  effort  can  b^  tailored  to  fit  the  learning 
n:?eas  of  r^^-e-yn  Individual  child  •     And  money  .1  sr*  not  the  most 
l.Tiportant  pr-cblein,     Basic  assuraptions  are . 

2.      iuild  insr. -action  packages  for  students.     It  is  important  to 
keep  this  In  mind  as  you  develop  thenu     Ycu  should  al^o  keep 
in  iriiv)d  tluit  what  you  write  is  only  one  part  of  the  package 
concept,     -'/his  constitutes  the  software  only.     The  package  is 
not  co.nple:e  until  ycu  include  hardicara  that  itiight  be  needed. 
Ic*  you  vie' developinf^  learning  packapres  for  a  lab  course, 
the  1  you  vovid  include  hand  tools.,  materials  ^  and  a  iiiaans  for 
Go  ^a^a     '  the  total  ppxka^e — the  software  and  hardware. 

:j »       1  e  lit  ,  T 1  c  a. :.  i  on  Page  • 

v*3-  :^A'r  ('•ocational-Fackage) 


4. 


Career  Education  Classification 

Number :      Identify  package  in  series 

Cluster:     Occupational  -  H,E.W*  Term 

Area:  Identify  series 

7:itle:        Identify  package 

By :  Author 
Title 
School 

Tate:         Month  and  Year 
Vo--?aK  Format. 


TITLE : 


^. ft. Ion  L:   Ga-^'i  p.irt  cT 


jcnct^;';    /f  h:-   -eii^^re::,     lox?  are  l.nte'^es;-rr  luce 


/or::-:  of,  .J'.r^I.;  -i^^ 


.0^^-;,{.:  if.  D  >£i;j^;.'' c  o.on.cM:a/3n^:  binder 

:'hl(.t^  -'h:-  ;!. -  \^"(.3  F^dWc: ns!i;rate  his 

c.     State  thr-  ^-.'-^AjiTCji  cf^  expected 
of  t:ie  r'Ci:£:^:\\^.     i F£^foT?m:Eince  -^onditlonss  - 
Ext  s.  at) 

Ali  -n  writin?;  ^ehavloi'aJ.  objecv,lv^r:' ^  M.?.gar-  belleven  you  should 

(a)     S^^iploy  s^jcc ::":Lc  ac-:!cn  v^crds  tnat  px'eclude 

m  i  s  j  ;7 1  e:;'.:  r  e  a  'o  j.  o  n » 

ib)     Provide  suf  i'lciont  ce&ail  t;o  assu:;?^!:  that  c 

behe-^/ ioi'v,  c^;j.-nO';  be  mistak^^i  for  thi^  d^siicid 

(c)     Pr^vpare  o.  a-^^iarate  rtatemcrrt  for  e::;<:h  oh^ai'  vre 

L<5.  i>.abei  and  .-eles  j.nd.:.ca:.'ti  bv^haviox*al  objectifies  ■Tiur;  cc^v^i: 
fo'.:r  basic  cl  :3.ract-^rin":ic  :>  v 


A  de 5cr:- p'^i^;):  o;^  th?  learner 


A  specification  cf  the  cor.dlt"*.on5  for 
learning 

The  perforinance  level  expectecl, 

'Not-:     r:v^:^*"e  the  loarrer  and  his  behavior;  provide  a 
c'  .c-ition  anc;  a  perf armance  level. 

-  -     ,  tilr  -'Si:       desii^neci  to  afford  the  individual  st;o.deni; 
':he  Opportunity  to  assess  his  owxi  under^:.t andin.?  of  the 
i^earn:      naterial.     It  serves  in  relation  to  tho  b-^hSL^^lc- 
^yDjec;J ves  to  guide  the  student*     It  rrta^^  r 
';*.issi^.*   purposes,   for  T^re- ^val*:?^'^   1  j}. .     ^  -  .  u /aiua:.  ion ,  cr 
.r.^^  r  1;  r;   fluu.  ;'igs  . 

^  *    'iHiy-r made  up  of  Data  Briefs  vfV5.ch  are  ruiiti- 

^riminl icmal  inf ornfiatlcn  sources.    They  oan  be  sucU  things 
as  demr'nstrations  J,  references,  tapes,  films,  etc. 

^  -    ^ultl-]Viode  are  action  type  activities  such  a^i  lah  .experi- 
ments,  ^projects,  etc*     They  are  usually  written  vM.ch  a 
procedure  to  follov^. 

*^  "    Pinal   .:v"aluation  will  be  made  by  the  teacher  at  t'.i?.  t^nd  of 
oach  p'rJckap'e."*  It  can  oe  In  the  form  of  a  writter.  "ceat, 
repor-.,  oral  qul£,  lab  performance3  or  ^:ubjectlve.  Th;e 
i'lnal   ^valuation  is  de£;lgned  to  measure  the  exten^  to  w'd-  ! 
<:he  st-..dent  has  achie^^ed  the  behavioral  oojectivcs . 

-  elective  extra  credit  part  of  the  package  vhir*: 

ulToxV-  the  student  to  attempt  self -direct  ^d  research.  Th^:. 
cictiv:  cies  can  be  related  to  re-*Vv»orking.  revising,  or  add:j 
neater i?.ls  to  the  package,  as  well  as  lah  f/xperimerication  oi 
projerrcs  • 

"Ihe  aitle  -:f  your  packages  has  two  main  fune';ions,  defineii 
end  limits  the  content  to  be  covered  in  the  package,  Xt  makej 
tie  package  appealing  and  interesting  to  tht  students.  Remembi 
t  lat  you  are  writing  packages  for  students^  so  limit  your  topir 
ThiT-  length  of  your  package  should  run  froir:  minimum  of  tvo  hen 
to  a  maximum  of  twelve  hours.  Having  too  t/oad  of  a  topic  wli; 
m.ake  writing  your  Behavioral  Objectives  tor>  difficult-  You  wat 
to  be  able  to  deal  with  it  easily  and  effect ively.  Try  to  pin- 
point with  the  Title  exactly  what  the  paokaRo  will  cov»3r. 

The  Rationale  is  used  to  establish  a  selling  point  for  the 
student why  he  should  learn  about  the  mr^terlal  in  '^he 
package.    It  should  explain  in  language  the  student  underetandt 
the  reason  lor  the  package.    It  should  i^idicate  briefly  what 
the  packag":^  will  contain # 

3e  h a vi  or  a 1  Ob  j  e c 1 1 ve s  are  statements  cf  the  goals  the  student 
V}ill  be  able  to  achieve  as  a  result  of  the  learning  package* 
^hey  tell  che  student  Just  what  It  ±u  he  Is  expected  to  learn. 


•:Tite  behavioral  objecti^^^^.  rea:.lG':i'ja:^,y  In 
ur  c indent S'  atlllty.    Tr;    to  keep  av;ay  fron 
''^ke  cbjeotivet.  pertinsnt  t'"  the  ns^ka'^'^. 


y  "lea: 


rine  extent  ,,at  yc  .  ■ 
'      ooen  to  TiJ-sinterrre  t;av-i 


3ucr.  wor^.i3  5  you 


:^r3lder  T;he  fcilowinc;  examples  of  wcrds  In  this  light: 


Words  Oi  ':rn  To  I!any 
Interoretations 

o  >:rAO*w 
:  o  unde.eisttc.nd 
1.  0  realliy  r.nderstana 

'  0  f  illy  -/^):)reciate 


sn;*  oy 
bellev  5 


significance  ox 


;h  in 


Words  Open  To  Fewer 
Interpre'^a-^iions 

to  '^^^^ite 

to  recite: 

to  identify 

to  differ.^entlate 

to  3oI*^e 

to  constr-^uct 

to  list 

to  compare 

to  contrast 


10*        0  state  -  I  vob^ective  that  will  successfully  communicate  your 
,.dv.  C'^tior  i..  intent,  you  will  sometimes  bave  to  define  terrainaJ. 
L.e:  av:lor  further  by  Btat5,ng  the  conditiorir.  you  will  impose  upc>n 
vh.  learn-  '  when  he  :,s  deiBonstreting  his  mar^tery  of         object. I 


^  e.:  e  are  3o;ae  examples: 

'  iven  a  problem  of  the  following  class.. - 
C^iven  a  ll^r-;  of*., 

(  iven  any  i^ej'^erence  of  the  learner's  choline • 

Mven  a  raa  ;rix  of  intercorrelationa. .  • 

Ci^en  a  eriandard  set  of  tools... 

riven  a  properly  functioning... 

M'  hout  tno  aid  of  referencess . . . 

M  :hout  thf3  aid  of  slide  rule... 

'Ivhout  t-li  ?  aid  of  tools* 

11*      ;  e  haps  mc:.\^  fainlllar  examples  of  ways  in  which  perforaance 
^c::ur-j?.cy  15  aometimes  specified  are  these: 

* ,and  to  be  considered  correct ^  problem  solutions  must 
be  accurate  to  the  nearest  whole  number. 


»  r 

..The  s^.t^d'3nt  must  te  able  to  use  the  chemical  balance 
v^ell  enough  to  weigh  materials  accurately  to  the  nearest 

Tiiiiligram. 


or 


V 


c;alculatln?;  vrith  the  C  and  D  scales  of  the 
^lide  r  «l€    calculations  Tr:ust  be  accurate  to  at  least 
leant:  ri^:ares. 

I'  a  ?  f ^  T:  'if.  c  :  G  o  3.  L  :.- 

'  •              ^  ■  ''ent;  b3f:.c'/lo:   -r.t  the  ^nd  of  the  i?arning  :-^r^.<L^d. 

-     ^:  ■  ai?^  are  :^re:l  .ely' seated       i  hrvf  been  ri:_e 

'    ■  -  i^'.-.e  l/'/e  st-ic^-ritj  r.e  In  mcr^  t  :>  :e  abl  ■■  to 

r  ir.  -^o  ir:.anner  -lecij-ed.     ?=e3t;s  ;:.r.d  r^^hi^r  riieanr  of 

^      -  ■  the  5'';udent'-  progr^-ss  teli  oo'^:;^  the  i-r^cructor 

^' /•  -  -''^v    ;o  '^^hat  extent  t:>'.h  >:ave  0^=--.  n  succer.?  -"jilyf  n 
-nil -  student  perfcmanc?  goal3, 

*:  .   .o<   o:*ec  v-.\,  student  per-l^orinance  goals  rist: 

(i.)     Dr-cir^^'.-  -vhc-jr  cno  iea-ner  vrill  ba  dolip.   :t  the  c.  i  oi 
^:h..  i:  r^-':ructional  per:od5  l.o,,  the  Tear. ;er  wiJl: 

r  .  t  o  Cons t :c»\ic t  P-iln  . 

te  List  D:^av; 

:  j.  o  at  1  f  y  Compa:.*  o  Shapcf^ 

■  oron"  l3  .a  Contr*  ii5t  Operate 

■  /v:.r  Assern'oI.e  Er.c. 


'  ;  rei'ert^n  :;e  'io  outsid^^  mat;,^riaxS  .  .  ,  " 

\.e  aid  of  the  ::extbo.-.k,  . , 

;/t:  ve::      li^t         .  .  ' 

'  r:!.  a  ';hir     -n^-nute  time  pe-^lod. . . 

Fi^ese.it  criteria  of  BuocessA.l  pei^ior.i^aa^re  by  the? 
student .  i .e . J 

*'V7ith  805?  accuracy  the  student  x/lll...'' 

'■Tbe  st;aaeAt  will  ide.itlfy  8  of  the  1  ?  character i^:tic3 
\'  ^  « » • 

'  O^r^  ivO.^dent  wilJ  complete  t:he  job  tc^  manaf actur c^r  ^  s 
^j.  ecif  icat;ton:i .  •  .'^ 

I-  acitv-J  vr.'lting  of  the  student  performance  goals,  a 

o  u;:lrut  r.  '  concise  statement  is  witten  thai  relates  to  the 
'Sar '•:  :  !  student  performance  poal  aroai^  Just  discussed. 

T.ie  .••3vei     '  ln3tx*uct*on  ai5sists  In  the  dev^erralnation  of 
.v.»:.t:lr-.^;  vh,  '     -h.5  *?tud'^nt  will  do  and  the  conditions  under 
wlK-ch    t   /    i  be  done,  and  establishes  the  linlt  for  the 
n  n.liruri  a*.?'  --;: table  performance  (the  criteria  aspect  of  the 
Is  n.dent  per/crrnance  p;oal). 


5,  ^23 
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r'-.Ti':     .-cry  and  v;11:h:;aj  reference  to  materials,  tc  list, 
^v^c'  ':ilnut5r^.  •^L'-e  rnajor  kinds  of  infon^atlcn 


ERLC 


1  c'::ar'--j,  will  be  Psi'^en        :?cu  in  t  ^ank 

that  it  I  Jhcw.  'rith  t^ie  ir:irir.urr.  of'  r^rcorc- 
ecvual  s  -ucrin:  progress  in  yo7.r  course,  :.n 


'•^ac-;*^'  Training/ 


oohool,  to  inventory  the  equipment  and  m£':erials 
\' yc'--^    course  (a)   in  suffi'ij.ent  d-i^tai,!        5uppc:"t  in- 
i'i?anci'  j^,laims  In  oB.se  of  fire  or  oth'?-"  ;ios?3  ^  anc   (b)  to 
u;;^3         -  p^uide  for  ti'V-Iy  adaitions  an  1  c::anp;es. 

r.     iAUtc  ^^cchanics) 

To  sh?.rpen  a  twist  drill  to  ';he  proper  s^pecifications  in 
t^yn  min^:.';es5  and  vo  de.nonstr-^te  its  shdipness  by  <irilling 
a  hole        irild  st^el  v^ithin  ;he  time  ^^pcclfied  ir  a  ref- 
evenee  .  :^art . 

t ,     \.^^C'?  *'<.chanlcs) 

I^-oacr  :ront  wheel  b:-arings  of  an  An^erlcan  built  autonobir.e 
:■:]  ih-='       n.lnutes  ,  •^"^nfioving  the  assembly,  cleanir.-:  the? 
I  ■•?ari:.\,  r  ,  packing  th^=  .:earinj?;s,  replacing  the  asf  embly,  aiK: 
:vi<\r:"  'he  prcpor  5-:]:iniie  nui  adjustment. 

V  .     i  Vxto  ■  a^.^hanics) 

anis-'  'i':^  correctly  l6  of  20  multiple  choice  que^  tionr.  on 
ir^arrie  de!-:ig;n  and  construction^  without  reference  material. 
T  i3  Questions  vrlll  include  types  of  rrarres,  typer  of  con-- 
s;ruct:!  :ij  materials  used  for  construction,  unitli^ed  body 
and  f rr^n.:^£/ . 

13.      The  Self-Te3t  is  desl,<5neo  go  offer  the  individual  stivjent  the 
cppoFounity 'to  assess  hlz  own  understanding;  of  the  learning 
naterial.     It  serves,  in  relation  to  the  behavioral  c/ojective^, 
to  :^uide  the  student.     They  may  be  used  fcr  discussion  purpose:? 
for  p:'*e-evaluation,  post-evaluation,  or  for  summary  developmen*; 

items  should  be  written  about  the  behavioral  ob  - 
jec  t;  res  ir^  order  to  evaluate  some  direct  part  of  each  of  ther - 
Do  no;  wrice  questions  that  do  not  relate  to  a  behavioral  ob- 
jQc:t?      :yo'>  i*;ave  listed*    You  may  write  several  questions  to 
cov'er  one  -/r  jective^ 


£ss  rPtia:  : this  pre-assessnent  is  a  choice  Item  the  student 
car   -:::her  f.lect  to  take  the  self-test  to  dejermine  his  ablli^.-.1 
arri./or  v:e? messes  or  completely  omit  this  inventory  ai:d  bepin  •: 
act  *.vi -icr .     "The  self--tert  gives  the  student  an  oppor  tunity  zo 
acf:::*'y        ^3S  his  inherent  capability  for  Icnowled.sieo  and'- cr 
ski.l:  pri      to  his  eiitry  into  the  major  elenents  of  :'ae  pack:.* 

^''JYz  ~i  ^L:uLen%c^  come  into  a  coiorse  lacking  various  prerequisite 
SKiilt'  Qv  knowledge,  the  normal  response  is  vo  provide  renediti. 
ir;str^;'3tlcn .     But  students  also  enter  a  course  knowin '  more  the 
the  prarequ--J:iites  assume.     In  this  case^  remedial  act  on  shoulc 
be  .-ppliea  i.o  the  course  itself  so  students  v'ill  not  -;e  bored 
being  taug.i'i.  what  they  already  know. 

Perhaps  the  i-tudents  are  familiar  with  the  topic  beln  r  present- 
The  pre-*te3^'  viill  help  determine  which  goals  should  b  3  devotee, 
the  grsates;  amount  0:'  time. 

Pclyse/isory  learning  through  Multi-Media  insi.ruction  utilizes 
aj?  jnanv  of  the  physic;il  senses  as  practical  in  augmen  ting  the 
lec'vare-reacling  approach  to  instruction.     Multi-Media  refers 
to  instructr.cnal  materials  of  several  kinds,  coordinated  for 

multanecu;:  use  in  ii'dividualized  self -instruct ion.  These 
inscructirnal  materia  .s  iray  range  through  motion  pict  ires, 
fij-nstripr,  nodels,  mock-ups,  etc.,  depending  on  the  .\aciiitie; 
of  zhs  schO(^i  and  the  requirements  of  the  course  content. 

Mul  vi-^'edia  deals  in  information  equipment  5  and  resou-^ces  that 
ere>i.r-.ge  ir.ot ivatlcn :  reference  books,  audio  visual  v^omponent- 
games,  and  individual  and  collective  activities.  The  ocllectic 
of  suon  ''tof»l3"  for  cisccvery  should  have  a  large  psy-uiologic- J 
and  physi<  a.,  appeal  that  any  type  of  studf^nt  can  surfeit  hl^ 
interest . 

The  use  of  films,  fir.nstrlps,  tapes,  records^  picturea,  slide?. , 
field  trips,  laboratnry  experience,  and  reading  matter  offer 
something  for  everyoxie. 

It  takes  time  to  develop  Multi^-Medla  for  each  package  you  builc 
but  over  a  ]jerlod  of  time,  you  will  revise  and  contimie  to  bul3 
the  package  into  a  muoh  better  total  unit. 

!!l!ii'il::^'£de  ftre  action  type  activities,  such  as  lab  experiments  , 
pro..; eels,,  etc.    They  are  usually  written  with  a  procedure  for 
the  student  to  follow  .^or  be^t  results.    They  tell  the  student 
hov;  to  acconplish  the  goals  of  the  behavioral  objectives.  They 
also  indicate  the  tools  needed,  supplies  required,  an<i  the  equi 
ment  to  be  used. 

Pinal  Evalurition  will  be  made  by  the  teacher  at  the  end  of  eacl. 
package.     It  can  be  in  the  form  of  a  written  test,  re^:5ort,  oral 
qulf5,  lab  pe»rformance,  or  subjective.    The  final  evaluation  U:, 
designed  to  measure  the  e::tent  to  which  the  ntudent  has  achievr 


the . behavioral  objectives*     This  is  your  only  reason  for 
nicikirif^^  the  evaluation — to  measure  the  student  accomplish- 
ment with  oach  behavioral  objective  in  the  package.  Since 
packar^es  are  performance  oriented j>  you  can  devise  various 
types  of  charts  to  record  vvhethei*  a  student  did  meet  the 
criteria  set  in  the  behavioral  objectives. 


'  1 

RF.HAVIORAL  OBJECTIVE  'IF.T  1 

j 

1 

RATING 

123^567 

#2 

123^5,67 

#3 

\ 

1  23^567   j 

Ou<^st  is  r.n  optional,  student-lnitiated  3  self-directed  activity 
for  the  purpose  of  problem  resolution  or  further  study  related 
to  the  concent  dealt  with  in  the  packap:e. 

The  Quest  is  an  elective  individual  extra  credit  part  of  the 
nackap;e  which  allovjs  the  student  to  attempt  work  on  his  own. 
These  activities  can  be  related  to  re-workinp:^  revising,  or 
addinp:  materials  to  the  v:»ackap:e,  as  well  as  lab  experlmentatiot; 
or  projects . 

Each  package  should  offer  Quest  sup;f^estion«  ^  but  the  t^tudent 
should  be  free  to  develop  an  "alternate  plan. 

The  follovo^lni^  p;uidelines  are  offered  for  the  preparation  of 
the  criterion  examination: 

1.  Use  the  objectives  as  your  guide •    Prepare  as  many  items 
as  necessary  to  find  out  hovj  well  the  student  meets  each 
objective.     In  some  cases,  only  one  item  is  appropriate 
as  in  the  tire-chanprinp;  example.     In  other  cases you  may 
feel  l:-hat  several  items  are  needed  to  make  an  assessment, 

2.  Create  items  that  call  for  the  same  kind  of  behavior 
specified  in  the  objective  •     If  an  obje'r^tlve  calls  for 
a  student  to  use  a  certain  tool,  then  ci  eate  test  items 
that  cause  him  to  use  the  tool.     In  such  a  case^  it  vrould 
not  be  anpropriate  to  ask  him  to  v/rite  an  essay  c.bout-' the 
use  of  the  tool  or  to  answer  multiple-choice  queirtions 
about  the  use  of  the  tool.     If  an  objective  calls  for  an 
ability  to  repair  somethinr:,  then  the  annropriatL*  test 
item  is  one  that  asks  the  student  to  repair.  Ap,ain, 
multiple-choice  items  are  not  appropriate*     If  an  objective 
asks  the  student  to  be  able  to  talk  about  somethinr;  rather 
than  do  it,  then  oral  item  or  easay  item  is  appropriate. 
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19.      T.'S  To llovri-!,--  are  examples  of  objectives  and  test  items. 
Soir.-3  are  ir^p-oropriate  for  testing  the  objective,  and  some 
are  not  apprcpriate.     Items  that  are  appropriate  for  nesting 
fae  objectives  are  checked. 

OBJECTIVE 

Using  Si  slide  rule,  be  able  to  find  the  log  of  a  three-digit 
nuriber . 

Tesu  Items 

1.  Describe  in  your  own  words  how  to  find  a  logarithm  on  a 
slide  rule. 

2,  UFinp-  a  table  of  logarithms,  find  the  log  of: 

b..  3. .2  4 
o.  9T16 

XX    3.     Using  your  slide  :?:'ule,  find  the  log  of  the  following 
numbers ; 

a.  •'456 

b.  0.0T52 
o «    3  ''"^  •  5 

4.  Identify  the  mantissa  in  each  of  the  following: 

a.  0.602 
1,398 

c.  2,659 

OBJECTIVE 

Given  a  pair  of  earphones  and  a  pure  tone  generator,  be  able 
to  tell  the  difference  betvreen  tvro  consecutive  tones  that  are 
50  cycles  apart. 

Test  Items 

XX      1.    Discriminate  between  two  tones  of  5000  and  5050  cycles. 

2.  Define  the  range  of  audible  'frequencies. 

3.  Explain  in  your  ov;n  words  the  theory  of  audition. 

5.  List  the  steps  in  measuring  a  just-noticeable  difference. 

OBJECTIVE 

Given  a  wood  lathe,  appropriate  tools,  and  rectangular  walnut 
stock,  be  able  to  turn  a  table  leg  suitable  for  a  coffee  tabli . 
The  leg  should  be  tapered  in  any  way  desired  by  the  student, 
provided  the  narrow  end  differs  from  the  wide  end  by  at  least 
1/2"  diameter. 


ERIC 
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To-:-:-  lfc(.-:a;- 

XX    J  .     Gonf;t;.c'Uc-c  a  table  lep;  from  rectangular  walnut  that  Gontal.n:> 

ac  least  a  1/2"  taper,  using  the  lathe  and  tools  provided. 

2.     DoscrJ.b-3  the  vfood  lathe  and  related  tools. 

3      LlBt ,  in  proper  sequence ^  the  steps  required  to  construct 

ae:-  table  legs, 

■'■i ,    Di3c:'lve  the  advantages  of  legs. 

03JECTIV?, 

M'rcm  three  lists  of  merchandise  and  their  prices,  be  able  to 
fill  cut  three  appropriate  sales  slips  without  error. 

Tost  Items 

1.    Describe  in  detail  and  in  your  own  vrords  the  difference 

betv/een  the  three  types  of  sales  slips. 
2..   T.denti::y  the  three  sales  slips  in  terms  of  color  and  size, 
and  determine  the  price  range  of  merchandise  recorded  on 
each . 

XX    3.     Pill  out  the  three  attached  sales  sliprj  for  each  .list  of 
nierehi,ndise . 

i^.     Supply  the  customer  with  a  cash  x-egister  receipt  Instead 
o:?  completing  the  three  forms. 

CBJEC'.criE 

Civan  a  car-buretor  that  is  misadjusted  but  which  contains  no 
malfunctions,  be  able  to  readjust  it  for  maximum  performance 
within  5  minutes.    Mazimum  performance  in  defined  by  the  osci!.-- 
iDSsope  pattern  specified  by  the  Instructcx*. 

Test  Items 

1.  Identify  the  correct  pattern  as  seen  on  the  oscilloscope 
from  several  examples  illustrated  in  the  carburetor  manua.; . 

2.  Describe  and  define  the  functions  of  a  carburetor,, 
XX  Reset  the  misadjusted  carburetor  so  that  the  correct 

pattsrp  -A'ill  appear  on  the  oscilloscope  within  five 
iTiinui-eE  , 

H,     List  the  difference  between  the  tvm-barrel  type  versus 
<-/n.e  four-barrel  type  of  carburetor. 

nrfJECTIVE 

Pe  able  to  assemble  an  M-i6  rifle  correctly ^  blindfolded,  within 
tan  minute 

.I'est  Items 

j..    List  the  parts  of  the  M-l6  rifle. 
O  P.    Describe  the  action  of  the  M-16  rifle  and  why  it  is 
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?aioer:u'>:  to  others.     Also  state  the  hii^tory  of  the  rifle 
and  TDcrtinent  facts  cozicerninp;  its  use. 

3,     Mrino.?J..;(:  the  location  of  each  part  on  the  table  to  that 
.:   Te.-^.'-.-n:'  assembling  time  can  he  achieved. 
7".      .     C''M  v/j?  voble  in  fx-'cnt  of  you  is  a  disassembled  ir.-lb  rifle  . 
y.(ieri''zl\}r  the  pai'ti?  with  your  fingers  and  assemble  the 
rif.ie,  vithin  tex)  minutes.     Once  assembled,  check  and 
:.i:.o;:r3 for  accuracy. 

Cj.vC'Xi  3cx:i;;:ors p  comb^  and  orush,  be  a.ble  to  shape  and  style 
a  client's  hair  to  he:^^  satisfaction^  taking  into  consideration 
facic.l  oovr^;our  and  hair  color  and  tes^ture,  v/lthin  a  hrj.lf  hour. 
AocHptabls  performance  is  achieved  when  the  client  is  satis- 
fled  . 

Test  Ite:.is 

1.     Explain  in  your  ov/n  words  th3  methods  of  good  hair  groomli:f% 
XX    2,     G5-ven  scissors ^  comb,  and  brash;>  style  a  client*©  hair, 
taking  into  consideration  her  facial  contour  and  hair 
color  and  texture ^  within  a  half  hour. 

List  t<3n  types  of  hair  styles  and  indicate  their  current 

yjopula:-:  ity . 

20.     .£e:if-'Test  :itejBS. 

i>ai:'ie   rypes  of  questions  are  used  in  tests,  but  tests  are 
o^'x^v  ini^dz:  up  of  only  one  of  the  types.    Objective  questions 
are   rritte::  so  they  can  be  answered  with  a  single  word,  letter,, 

CP  numoer- . 

the  learner  to  write  a  longer  answer^ 


ask  for  a  short  response  to  definite 


Example : 


Esscij;;  qu as: ions  require 
o'fteii  in  ^  :  8ay  form^ 

Simple  reGc.il  questions 
questions. 


Write  the  answer  to  each  question  in  the  Bpa.ce  at  the  rights  f 


1.  How  u.ccny  threads  per  inch  has  a  NC  screw?  l._ 

I    2«  v'Jhat-  make  of  carburetor  is  used  on  a  GMC  270 

j               tr-^.ck?  2. 

i    3,  Hew  high  is  foundry  type?  3.] 


. —  . 
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True-gal(^e  questions  ask  -ohe  learner  co  indicate  vmetner 
strtemeni^s  uve  true  o??  fa.lse.     Avoid  the  use  of  words  such 
as  ''alv/ays/'  ''never,"  "usually J'    They  tend  to  give  away  the 


rieaci.  C';ach  ytatement  ca;^5fully.    Decide  whether  it  is 
tx-'ue  or  r'alse.     Print  uhe  word  "true''  or  "false"  in 
the  cclu:nn  at  the  right  after  each  slatement. 


1.  The  density  of  battory  electrolyte  is  measured 
with  a  voltmeter. 

2.  New  York  is  one  of  che  states  recuiring 
tests  of-  driving  license  applicants. 

3*     A  rising  barometer  reading  indicaces 
the  airproach  of  clearing  weather. 


3. 


Enumeration  or  "list"  questions  can  be  ured  if  the  deolred 
answer  has^ several  unchanging  parts. 

Exa^mple: 


Na/r.e  in  proper  order  the  strokes  of  the 
Ottc  cycle,  using  the  spaces  provided. 


Na-Tiic  the  principal  components  o:"  mor- 
tar, using  the  spaces  provided. 


1. 

2/ 
3." 
4/ 

1. 

2/ 
3/ 


^  gatehinP:;  question  provides  two  lisif^,  and  the  learner  is 
required  tckark  the  item  021  one  list  v;hich  most  closely  re- 
lates to  specific  items. 

1.  Only  a  code  lettei*  or  number  nerds  to  be  written. 

2.  The  two  lists  have  unequal  numb  .a* s  of  items,  but 
each  item  should  have  only  one  correct  answer. 


Example: 


Pletce  nujnbers  from  the  list  a^  the  left  on  lines  at 
right  to  show  which  word  best  fits  the  statement. 


1.  Toughness 


A,     :'ioperty  of  metal  that 
permits  drawing,  etc. 


the 


I 
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Fropei'ty  of  metal  tha  :• 
permlr.s  sfcre';ch  under 
tension  wltlKUA^:  break^- 
ing  oi'  tearing.   

Property  of  metal 
that  per^.ilt;>  re-- 
turn  tc  criicinal 
form  after  defor- 
mation .   

n  - 1 1^' j:  ti^iA :  :.ghQl  o  ^  questions,  the  trainee  niunt  select  the 
ric app?  op:-o.ate  ansv;er  from  a  minimum  of  four  possib  le 

le     C^re  r  .(.vld  be  take:i  to  provide  only  one  correct  -ins-we:?, 
ri:./:ho\:  di  all  suggeiv>;ed  ansT^ers  should  appear  plautKlble 
or  poi:.  ;-:i:le  choices, 

rl.     Tv:.,:h  <.  i.>  ce  offered  should  be  listed  on      separa\;  ^  line. 

3..  not  ilnclude  any  choice  that  Is  obvloueily  or  rivlicu-- 

1 /-^sly  ;.rong. 

4.     A /old  ^-'  vilng  away  the  rn.swer  by  ut^ir-i:  "a'   or  "an<.^' 
Eicample: 


'      Kc..  ;-  c:.billty 
^.     Due  ;.lty 

c. 

5 r     E'cX  53(ess 


From  each  group  of  suggested  answers  ,  choose  the  r)ne 
ycu  conivlder  beat  for  the  f^tatement/  Put  a  check 
Tnark  on  the  correct  line  to  show  you.r-  choice. 

1.  The  sis^e  of  wood  screws  is  usually  expressed  :.n 

 a,  gauge  si2;e 

I1.._.  J^-  fractional  parts  of  an  inch 

  decimal  fractions 

IIZIj^  '  millimeters 

2.  The  pitch  of  a  f5crev/  ir.  the 

  number  of  thread ^>  on  the  screw  • 

 ^b*  distance  between  threads 

 .  _c.  angl€:  between  thread  faces 

"d.  diameter  cf  the  threads 


£2^T-PJj:!ii2,D.  questions  require  the  learner  to  v;rite  in  blank 
the  word  or  number  that  completes  the  seri^se  of  the  stcitement, 

Example: 
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I  j'.,!  ■       he  spacer)  with  the  word  or  numb-}r  to  make.:  r,h3 

\  i^nt^-    r.  -  complet--. 

i 

1  1.  

f  I.     Tp(:)  ignition  is  part  of  the    systeiri  cr 

1  ri  car.  2.  

1             Tnr:  smallest  division  :yr\  a  micrcmeter  is 
\    of  an  inch.  3. 


Xden1  ifiCr^M      questions,  whi'jh  require  the  learner  lo  identi 
or^M1"beI  *^'arious  parts  of  a  di awing;,  noi;  only  arousc?  interest 
bvt  i/r-'c^  -oy:l  'ce  effective  in  testing  his  under»standing  of  new 
ternit'; . 


number  of  each  part  x:\  its  l  amed  box  at  tb.e  right, 


Antc^nna  

Eleratoy  \ 

Ezh;'Ui3t/  Sta 

Fuselage  

Pitot  tube 
Rudder 


Stabilizer 
Tall  Wheel 
TriiU  Tabs 
Vertical  Pin 


Essrir  questions  are  deceptively  easy  "t  wrlie,  but  can  be  qui 
difricuit  to  grade.  Too  often,  the  Irrtru^tor  writing  an  ess 
quetrvion  ,soes  on  a  "Just-fishing^*  expelition,  scribblling  dov/.:; 
lun'ae-: hlris  like  "What  do  you  know  about  igasoline  engines?'' 
Correct  answers  tbathat  one  can  vary  f:'om  ''Mothing'*  io  a  cha: 
of  hand'i^ritten  material.  Using  more  Cc»e  in  \^iting.  questio.* 
can  3ave  n^uch  time  and  v;ill  be  fairer  the  learner.  These 
recommendations  will  help  in  writing  es  i^y  questions  that  ar? 
fair  to  the  learner - 


^r6pa.:-:e  questions  that  require  short  ar  iwers.  Those 
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'•'tat  vltTtand  lengthy  ansvrers  take  toe    lonp;  to  oorreci:, 
.  qvc  r  j.on  can  be  kept  short  if  .l.t  doer>  not  Involve 
•:oo  ;ia:.}/  ideas.    If  several  ideas  are  .involved,  :vab- 
d'vice  the  question. 

'Ic^cd:    Why  use  flux  in  welding?     (?0  points! 
What  is  an  alloy?     (2  points) 
Give  three  examples*     (2  points) 
Give  the  composition  of  each  alloy, 

(6  points} 

P^cr^:    Explain  the  elect;ron  theory . 

Make  questions  specific.     Stal.e  ivhav  ±s  wanted  ard  ho^r 
lA.ich  drtail  is  desired. 

Ozjod:     Paint  is  made  up  of  a  vehicle  and  a 
pigment.    Give  tro  examples  of  each. 

Poor:     In  broad  terms,  describe  what  takes 
place  when  soluble  oil  is  mixed  with 
v/ater. 

3^     ?:  apavi.  questions  that  in  themselves  are  not  too  long  and 

;  iivciV'd. 

O'/t'd:  When  two  differert  sise  gears  rotate  in 
mesh  J  what  is  th^  relative  speed  of  the 
smaller  gear?  - 

P:r.'r ;     Some  automobiles  are  equipped  with 
standard  transml;islons  xvhich  incor- 
porate a  gear-'Se:.octcr  for  the  drlvei 
to  achieve  greater  flexibility  of 
speed  and  power.    Hov  S.3  this  accom- 
plished? 

Avoid  cuestions  that  suggest  i;he  de:vired  answer  ly  using 
snch  vfords  as  "always,"  "ne'    -^^^^  anc  "seldom." 

G:^d:    Give  two  reasons  for  setting  the  handbrake 
on  a  car  when  parking. 

Pc^cr^:     Is  there  somethr.ng  to  be  gained  by  a^Avays 
setting  the  handbrake  on  a  car? 

5.     i^'inall;,  .  the  v;riter  of  a  cu3Stion  already  knows  vrhat  he 

'.noari    tut  what  is  clear  to  him  may  not  be  clear  to  another 
p-vrso:). .     It^s  helpful  to  lot  another  instructor  read  the 
quest  ions  to  see  if  he  understands  each  of  them* 

^  pg^loriTicUice  test  is  used  to  uecide  whether  a  trainee  can 
perform  a  skill — or  a  ,job  or  operation — v;ell  enough  to  meet 
^  the  stanca:rds  of  the  occupation.    Such  a  test  should  never 


be  j'iJt  a  -.aphazard.  observation  of  the  '"-rarlnee  doing  h  Job, 

1. -;:rl         a  r  erformonce  test  must  be  carpfuliy  plannea  and 
giv/en  if  ic  is  to  provide  an  accurate  evaluation  of  tne 
tr-ai-'i -.a  ^    accomplishment 3 . 

P^I  ^  A  GINC  TO  GIVE^  /■  PERFORMANCE  TEST : 

1      V  te]  :n;.ne  exf  otly  v^hat  elements  you  wish  to  test  .  Are 
•Mfel.7  ?:Tid  precaution  used?     (Alway^^  important,)  Speed? 
.^i  lj:'  :y  to  plan  vrork?    Accuracy?    E:^ractness  in  following 
r;  ep,^:         ker  points?    Skill  and  confidence  in  u?.  ing  tooi;r? 
v/ax  t.:niaxi3hi)»? 

2.  List  the  op/^raticns  in  the  job  or  steps  in  the  cy.^r-ration, 
T'oe  ^;^•rb  or  operation  sheet  may  already  contain  sr.  h  in- 

::'  irmation, 

3.  3y  eon/ultinp;  the  steps  and  key  points  in  the  Jcl:  or 
o oera.  Icn^  decide  the  acceptable  standards  for  ea::h 
eleme^  >  that  is  to  be  tesjted.     Decide  the  relative  value 
of  efoi  element. 

?repa:*e  directions  to  give  the  learner*    Written  f-lirecticus 
are  b^?3t  since  they  can  be  standardii:ed  to  give  ea.ch 
tir-airee  an  equal  chance. 

5,     rvspire  a  scoring  sheet  for  use  when  giving  the  test,  ThlL; 
w.Il  provide  a  standardised  guide  when  observing  and  eval- 
vcvtlnp;  the  perfomance  of  each  learner.    The  des5:^::n  and 
•  nterr:  of  such  a  sheet  depend  on  what  is  being  ti?sted* 
J  me  ?;:6ets  give  a  numerical  value  to  each  elemer  v  tested, 
::il^5  ethers  simply  indicate  whether  trade  standn-ds  V7ere 

i  I'd  0  • 

(,  L:l3t  and  make  available  the  materials,  tools,  eqr.j.pments 
svr^cif:- cations,  and  plans  which  the  learner  will  need  to 
ptir-foriii  the  test. 

Associated  Media • 

^^hc-re  is  no  x-^eason  why  slides  could  not  be  used  suceet.;sfully 
in  preparing  individual  multi-media  instructional  prcp;rams. 
Filmst3?lps  have  the  advantages  of  minimal  storage  space  require 
ments,  unalterable  frame  sequence  when  this  is  important ^  and 
lecs  exp^nr^ive  reproduction  costs  when  additional  copiles  of 
the  ?.l:rips  are  needed, 

ON  THr  OTHiiR  hand^  individual  slides  are  easier  to  edit  by  re-- 
mcvinK  ov'  replacing  Individual  frames ,  a  very  Important  factor 
in  keeping  a  series  xxp  to  dafce.    Projectors  for  showing  indi- 
vidual slides  are  quite  common  and  reasonable  in  cost  because 
of  the  popularity  of  this  medium  with  the  general  public.  Film 
st:r^ip  prooectors  are  not  as  widely  used  as  in  the  past,  and  for 
this  reason  are  a  little  harder  to  obtain  and  service > 


.         u£./       i.des  a::'e  "r.^ry  .-^c.^y  for  '-^ars  to  n^ake,  .i&ing 

iJO^'Ul.e.?:^  dout)le-frarae  3bhUTi  carrc^x^as.     If  oi.e  slide    .n  a 
S',.yoo:;>ie  :lo  poor3-y  done^  it  :l3  net  a  f^x-^eat  i.^'oblem  'co  :alce 
c:;  O'che//;,  avjd  both  filn  and  processing  iiervic^rs  ar^^  re 'uliy 
ol: :  '  rln-ib  j.e ciuick ,  and  :?ivl£;oiv<jly  inexpe  r  s:b- e . 

VliA^lhoi:'  f :n  \;i:;v;r:j.ps  or  s'Llcle:.  ire  to  be  ^  ?leoi;eci  for  d  )velc?p-- 
nc:'..   o:^'  th:-  rUidividualized  inuL1;i- media  t?^  dtruc'i;icnal  y:?o^rams 
is  io.r'  -the  :^ahoo3.  pert^cnne:-.  to  decide  >  l  ::.t  :A:  Is  Impo:.  tant 
th^.t  o^ie  jvVrr^Tem  bo  used  ratlie.r^  tban  a-  oc  ^v3Anntior, ^  to  nvoi(l 
ccn:. lu^.lon  azid  waste, 

^'iliiir-v^lpa  and/or  £l:\ue3  and  tapes  ar^-  of  p::^ima;  :^  in-- 
o.n-;e        ';}:ie^e  projeott;.  ether  ferns  •■t  v.wdla  are  :n.,cer>sar; 
0}  I  U      i!r*ompanying  lupi.:*  c -tted  instri   v::!.  ^ri  tiheetS;,  i^ork-- 
i\\  .'r  tn,         r-,  outlines  J  aiiii  ^5;;13abl  ar-:  gular  pa:  'o* 

n.  iX;  ^  vhe  c\xst;oraa';»y  t:.;eaoil  dupl:u    :i}u^  machine  zv  the 

:i        0  pri/ :ls  Uf>ed,     Tb  ^  e  proces«er:  ar^*  so  commo  ;  that 
:  ;v  voqirU^:  no  deecrip  :i{>r? .    Inhere  twc—col'>:   work  op  olhe::' 
ivoec^.al  rfrj^iirement;^  ;iu:3tir;;7'  it^  offset  ^-rlii'-ing  fac:l  .::tio3 
jx;;/r;  beeu  v:^M  ':o  I'f^prodi^nt:  5.nj3truotiov:^  j  ttiu' erlals* 

S       of  ovrr;r-head  t^ansparei:  Jiaj?  cceas::.ci  J.iy  have  bee.   v  repa3:^c- 
for  :ie3ture>:^  and  d)  scus3loxi3  ^    Tbese  arc  han-i  made  or  ;:repared 
for  duplication  on  transparent  plastic  c'  ::0';i,  by  ther  K-copy 
duplicators..    Materials  are:  av^-ailable  ficm  ;uidio-vlsual  supply 

Si^ries  of  opaque  pdcturas  also  havf^  beer.  us»r'i  :Ln  :^ro^^  :  meoi^lng 
Tjie'>:e  may  bo  eithe'i  stack  nountec  on  cardboir/d,  oi-  pa  ::ed  in 
s^qi'enoe'       a  long  band  of  papvsr,  folded  In  ^iccordion  fashion 
fjr  ease  of  filing 

Pla:;:.ne:i  boards ^  chirts,  t;et3  of  flip  charts  rand,  of  courses 
tb^>  oli  :»3li.abie  analkbc^ard  v^ill  alX  cci.Mnue  to  sevn  their 
purposes  in.  :^;:':^ou  r  instr\:^ct j^m. 

?cs  (--Tost 

Tl}^  cr  :.te:^i:!-a  ezan     or  "po{2 >-test "  is  cc^ristructed  sol :1a;  from 
f-.e  0 car 5 3  r/oject  l.ves .    The  object  is  tt)  determine  ho  -  well 
Ciie  3t:id/:int p'=?r;:-.rrmanoe  at  the  end  of  insti^tction  c  iTicides 
A-.th  performa:ice  cf.lled  for  ±n  the  obJeu\:iv-^3a    ^Hhe  ci  ject 
n:;;  tc  see  how  well  the  oti^dent  retains  v?hat;-ver  he  h  .. opened 
t  :rhe  told  during  ";he  courivi?.    The  diffi;ren3.^  is  an  i  !ipor';;ant 

It  is  possible  tc  rank  students  at  the  end  of  a  cour^  accox^di 
to  how  much  they  learned  (a  typical  t'^chniqa.:^:)  in  an  a:  :adexaic 
course).  ?aey  cajt  also  be.  evaluated  on  tne  ^ariis  of  .cnr  clos^- 
thelr  performance  approximates  the  perf<v:;-ma.'.  ;e  called  for  in  ; 
course  objl^otivesu  In  fchifH  case,  the  ccnce:rn  Is  not  vith  con- 
paring:  studants  against  eav:;n  other    but  i>rith  a  compax- '.von  of 
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eaco  rr.uleiib  ap,a:lnst  ii  predefined  crifco/:lon.    This  cr:.c^n- 
ta'cic^v  i/if]/aence3  'r/ne  v/ay  in  which  test  .Ltcma  are  ccnrtrucood . 
It  oB.llti      c  the  creal'lon  of  test  itema  v.hafc  v/ill  determine 
whefcbcr^  Oi"  not  'oho  student  can  perform  an  required,  rc  fcher 
than  ''or  "nst  Items  that  a:.'e  '^dlf flcult  ■  enough  fio  there  will 
alVr.:.;.  '.■  b  :  I  one  sUudeni^s  v;ho  fall*    For  cxa.nple:     Xf  cue  of  t'^v;; 
ob,;eci.,v.v    O'*  the  cour-ce  e  lls  for  the  :..cu-'3eit  to  be  :-.ble  to 
chav.j:e  a  i.:.re  v/ith  a  eerl-aln  scvt  of  tool^      vhln  two  ^dnutes, 
then  the  ;  )/p7*oprlate  test  Item  is  to  ask  hliu  to  change'  the 
tire?  vrlt  1  uhose  tools  within  two  minuter-.    I?  aljl  stUv^ents 
Q^r  p:      )rm  as  specified,  It  is  v/rong       mak^3  the  tesi'-  item 
rao.'*^^    .If ;'5.uu:Lt  arbitrarily.     If  none  of   -.h;^  students  c^an 
pe?'fo  ^n^,         does  not  make  the  test  itoir.  easier     •inst-ead  ^ 
the  jv'-itv  ■i^t:.on  is  impro\^ed.     Afte^r  all,  the  cbject  to 
teo-ch  3t\Kifmts->  not  fail  them* 
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1,  Determine  the  course  c  mtent, 

2,  Deternu.ne  the  course  rrjqulrernents , 

3,  VJrite  a  statement  that  describes  your  philosophy    oncer nir.i' 
Ic^arning  and  the  individual  student  in  relation  to  ycur 
ueacinlng  area. 

Va.ite  n  paragraph  explaining  vmat  a  learning  act^^^lty 
Tuickc;,  :o  is  * 

5.  ru.-'v-^v  available  packages  and  make  a  chart  of  the  parts 
I    ^d  iy:  the  make-up  of  them* 

6.  Ir.>7ei-'r.  a  logical  package  format  from  year  survey.  Be 

i:d  to  present  aai  defend  your  format  to  the  class- 

7.  v'l-ito  :i  i^hort  statement  in  yotir  woras  explaining  ihe 
function  of  each  part  of  a  package  rormat* 

8.  Quest  Deve3.op  a  master  number  systera  for  filing:  ^'^f 

paokases  * 

9.  X^rrite  a  series  of  Titles  for  a  complete  course  in  your 
':.each:lr.g  area.    Each  Title  being  considered  should 
i.ndicare  two  hours  to  12  hours  cla;35  work. 

10.  VT-ite  up  a  series  of  cover/idc^ntif icatiorx  pages  complete- 

.c;h  occupational  cluster  and/or  vooaticnal-teehrioal 
term.    All  identification  pages  wil3.  be  of  a  standard 
Avrm,    Be  prepared  to  present  to  the  class  an  exfjaple  of 
:'our  ^^ork  for  evaluation. 

11.  Cr.iesi'- Develop  a  second  series  of  Titles  and  identification 
jri^es  for  another  course  in  your  teaching  area* 


.    ■  ;e  \  '  ^'^^'^^  e^lch  package  Title^  you  now  ,ve 

^'-^^  .1  i-t  : '^l(em^r\\bev  you  3vo  w.'/;ing  these*  for  studr  its. 
•  ,    f I  -  .  l  o  v;ork        Mie  U.S.O.E,  Occupational  GlUBl::.\r. 
-    :)r-^- •  >  j:d  to  pr-er^ont  a  Rationale  to  ttie  class  Tcv 

J-'-'  '  rolop  a  eacond  sorlea  of  Ra^/lone leg  for 
.  .1.  lev  ■     course ,  — 

Vii  :i '*:e      :  Behay iora",  _ Ob j  ec\t ;lv^>?  for  t  ach  package  };  :>\x 
•^y^.      VI  loping/^  Be  oerfcaDT:  t  ley  contain  the  three  basic 
cl^  vrac^'v;  r'iyfc  j-ce  bo  viake  n  good  behav:J  oral  objecti* 
:  .;e  1'/  :..n  for  you:*  3tud?:nt3. 

15.     Cuest---;.  avelop  a  sector  :  series  of  Bi?tavipral  ,pb3e^  :iV6:^; 
fv./r  a  r:  llow-up  ^onrse , 

:V6,     Wi-  i.oe  a  Self-*Test  Tor  each  package  you  are  develop  i.ng. 

17^    Ciio-^t--r'evelop  a  Sv^com'  series  of  Self -Test  items  for 
.'>lJ.ov-up  set  of  paclcages. 

.-5,     V  a  Maltl"-Medla  proceduv^e  :""or  each  package  yov  are 

o' •  ^'l:.]:)lBg*     ^JJotef    The  olass  may  wish  to  use  anci'her 
v.  :   :i  :r-  -  ides  f^i^i^^Tiec^a,  such  as,  Ir /^ormatlon  Sou.:^_ces 4 ) 

Jo.    L-   -'icp  one  Muljti-j^f?d/.a  fcirm  of  Instx^uctlon  for  ei  :h 

,     Qu^i^.z;— 0:  ;  v^elop  addiv-Jonal  media  for  v^^ur  packages 

il,         ..'rev  a  xTOcLe  ^S^^Ia;^!-!-*;  procedu:.^..:  fcx^  c:-.c;h  package ►  This 
i    ■  .tld  z  ofiect  the  liS^als  set  forth  by  your  Behaylc  .  al 
each  package. 

^Z.     Quest— De  velop  for      second  series  of  pcck3.ges  moc  ? 
ac*i;ivities* 

^3.  Quest-— j^  velop  Mu^i  il-Diniensional  or  ^'lUti-Level  a<  :  ivi- 

ties  for  your  first  series  of  packagers  tc  truly  mi  them 
ind  iv  io'us.li^sd  * 

3".        J ':;£  r.  I  inal  EYalUc.tlon  for  each  package  j'OU  are  :-eveloping 
thai.  A  l  l"* effectively  cover  the  Behavioral  Objectives  that 
y^r:\,  r.     -  etsted.    U^e  a  variety  of  techrdques  for^  f?valuatior 

2:,     Qiv:>3c I :  volop  a  i^.econd  series  of  Pinal  Evaluatiox  1>  for  a 
xo-  lc-v-  .r  ccurs;i  of  packages. 

26.     VJ*ri*i;e  c'.:f -^c:r3pt5      of  one  Quest  for  e'.v>h  package  yc  ;:  ai'e 

c2ev5lc:)iv;.g, 

^7.     '"^u^pst— :Oevelor>  a  series  of  Quests  foi  a  second  eoi:::'se  you 
^  luay  wish  to  develop. 
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Ic'O         .ilea  .l:.s';        gw,id.   ^^-hcet  to  adi  co 
'■r.^t  t3  ?     ifjt  Other  :-  :,n  vr:'\.  i:\f  pac:caKe 
•  foi^  the  i^'/jcs^.;  fsection. 

all  pax*tr;  dev(-:  loped  :^or  yovr  l  earning      •  kaperi 
package  ^K'Vle::'.  thio  inf^luc-^o  software  ;  .d  b:.rd-- 


.  op^  cf  ibe  find  typi^d  learnuM-:  packages  "o^  I  he 

rrie  an  t'     N.  '.  ,1;.  T:o»ade  a:!-^  Ir.dastrl.al  ;  ^ni  ion 

X   i/oher s  to  f o  1  lovr • 

^T.ir lv:te  th;   3e.:'-"rtc  oom'-if:  3  .  viv  c  of  lean  .!';_{; 
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Foreword 


Home  KCONOMICS  education  mubt  keep  in  tune  witli  changes  in  society  and 
in  cducalion  if  it  i--  to  piepart?  youth  and  aduUs  to  fare  the  present  and  the  future 
realistically.  Few  persons  are  ecjuipped  tu  deal  adequately  with  the  s}>eed  of  techno- 
logical and  social  developments  without  some  basic  knowledge,  understandings,  and 
skills  which  will  prepare  them  for  personal  and  family  living  in  the  home,  community, 
and  world.  This  syllabus  is  designed  to  provide  local  districts  with  foundations  for 
developing  home  economics  programs  which  will  provide  learnings  helpful  to  youth 
and  adults  in  weighing  values  and  making  sound  decisions  in  all  aspects  of  home  and 
family  living.  In  order  to  provide  stability  and  serenity  needed  by  each  member  in  a 
complex  and  changing  world,  the  home  and  family  must  be  strong. 

The  modernized  curriculum  provides  up-to-date  content  broadened  to  include 
the  world  society.  A  revised  structure  of  courses  focuses  on  essential  concerns  in 
today's  living  and  the  varying  abililie?;.  interf  5ts.  and  background  experiences  of  all 
pupils.  A  new  approach  to  teaching  has  been  introduced  to  challenge  and  develop 
the  intellectual  capacities  of  pupils.  A  new  dimension  has  been  added  to  assist  pupils 
in  developing  competences  for  employment  in  home  economics  related  occupations. 

The  syllabus  is  developed  in  four  parts,  providing  in  sequence  (1)  Foundations 
of  the  Home  Economics  Program:  (2)  the  Teaching-Learning  Environment;  (3) 
Courses  of  Study  Grades  7-12;  and  (4)  Programs  for  Elementary  and  Adult  Levels. 
Guidance  for  use  of  the  material  is  given  in  the  Orientation  to  the  Syllabus.  Since 
there  is  close  relationship  between  the  courses  of  study  and  every  other  part  of 
the  syllabus,  the  material  has  been  organized  in  one  bulletin.  Supplements  to  the 
syllabus  dealing  in  depth  with  various  phases  of  home  ecoziomics  wmH  be  made 
available  to  schools  from  time  to  time. 

Special  recognition  and  appreciation  are  due  the  many  persons  who  have 
contributed  either  to  decisions  leading  to  change  or  in  the  preparation  of  syllabus 
material.  A  State  Advisory  Committee  assisted  members  of  the  Bureau  of  Home 
Economics  Education  in  organizing  and  developing  the  modernized  curriculum. 
Doris  Hanson,  Purdue  University,  Lafayette,  Ind..  edited  the  manuscript.  The  achieve- 
ment of  this  syllabus  is  a  tribute  to  all  who  have  shared  in  any  way  with  its  prepa- 
ration. It  would  be  impossible  to  identify  the  hundreds  of  individuals  who  had  some 
part  in  this  activity.  The  State  Education  Department  deeply  appreciates  the  services 
which  have  been  rendered  and  trusts  that  satisfaction  will  result  from  the  use  of  the 
syllabus  for  strengthening  personal,  home,  and  family  living. 

This  curriculum  revision  was  initiated  by  Miss  Dorothy  S.  Lawson,  formerly 
Chief  of  the  Bureau  of  Home  Economics  Education;  w^ith  the  support  of  Joseph  R. 
Strobel,  former  Asiistant  Commissioner  for  Occupational  Education.  The  revised 
program  was  implemented  through  the  efforts  of  the  staff  of  the  Bureau  of  Home 
Economics,  Miss  Laura  Ehman,  Chief. 

A  limited  reprint  of  this  publication  is  being  prepared  to  extend  the  life  of  a 
viable  publication.  A  planned  revision  of  the  total  home  economics  program,  begin- 
ning with  the  middle  school  years,  has  been  delayed  in  the  development  process. 
The  basic  guidelines  in  this  publication  will  carry  through  until  the  program  is 
revised. 

GoR^^ov  E.  Van  Hooft,  Director 
Division  of  School  Supervision 
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Orientation  to  the  Syllabus 


Changes  in  society  impJy  chan^ie*  \n  tlie  »eachin^  of  Iionie  eeoiioniic  v.  Com- 
plex ity.  confuse  ion,  and  unbounded  potential  cliauicter  ize  ih  nioiiern  uiuM:  knowl- 
edge is  being  compounded  at  phenomenal  rate?.  Ka(  h  fidi  of  <tU(ly  i:?  (  liallf^nirt'd  In 
ct^ncentrate  on  teacliin*r  only  essential  learniniis  wliilt^  sirnu]taneou>lv  (ltn'.'l»«pin:r 
in  the  learner  the  ability  to  continue  to  learn  on  his  own.  'n  think,  to  -ohe  jn-oMeiris. 
and  transfer  acquired  iearninjrs  to  new  and  different  situations.  This  syllabus  dediealos 
home  economics  education  to  that  goal. 

Curriculum  development  in  home  economics  education  has  progressed  from 
plainiinir  a  guide  in  the  earlv  105()'s  that  broadly  implied  prourani  direction  to  a 
syllabus  in  the  mid  1060's  which  specifically  outlines  a  jJrc  cribed  program  of  study. 
Embracing  a  neiv  approach  to  the  study  of  home  economics,  ibis  syllabus  ])rovides 
local  school  districts  with  the  basis  for  a  program  that  is  uj)-to-date  in  content  as 
well  as  in  standards  of  curriculum  development.  It  reflects  a  philosopliy  of  home 
economics  intimately  involved  with  current  and  predicted  changes  in  society  and 
gives  special  consideration  to  individual  difTerenccs  and  the  needs  of  grou|)s  served 
at  various  age  levels. 

The  syllabus  reflects  a  balanced  program  through  the  identification  of  basic 
learnings  in  all  phases  of  home  economics,  along  with  suggested  patterns  of  time 
allocation.  Continuity  is  achieved  through  the  careful  development  of  courses  of 
study  for  the  appropriate  growth  level  of  the  learner  and  through  delineation  of 
f=*2quences  in  learnings. 

I.  ORGANIZATION  OF  SYLLABUS 

The  syllabus  is  organized  in  fou^  parts.  It  sln>uld  be  studied  in  its  entirety, 
since  each  part  is  vital  in  developing  and  t^^^ching  a  sound  home  economics  prograni. 
A  brief  summary  of  each  part  follows: 

Part  I.  Fouiulalions  of  the  Hom^  Ecoi.omics  Program.  Some  of  the  trends 
in  education  and  society  w^hich  influence  the  program  are  identified.  Goals 
of  home  economics  educatioo  are  given.  Specific  guides  arc  suggested  for 
administering  the  total  home  economics  education  ])'vjriam. 

Part  II.  The  Teaching-Learning  Environment.  The  many  aspects  in  a  challeng- 
ing and  effective  learni*  situation  are  emphasized.  Help  is  given  in  (\) 
understanding  and  working  with  pupils  with  <liiTering  abiliti^^s  ami  experi- 
ences, (2)  recognizing  the  importance  of  ti.e  teaclier,  l'^)  planning  and 
using  space  and  facilities,  (1)  selecting  and  using  appropriate  teaching 
methods  and  materials,  (5  )  developing  home  and  community  exi)eriences 
as  part  of  courses,  and  (6)  understanding  the  value  of  the  program  of  Future 
Homemakers  of  America  as  a  part  of  the  total  home  eccnomics  education 
program. 

Part  III.  Courses  of  Study — Grades  7-12,  Explanations  are  given  of  the  concept 
approach  to  curriculum  development  and  the  significance  of  employment 
preparation  for  home-related  occupations.  Detailed  course  outlines  are 
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included  for  grades  7  and  8;  the  basic  sequence,  Home  Economics  1,  2,  and 
?'  ;even  special  interest  courses  and  courses  for  two  employment  prepara- 
tion sequences.  The  scope  of  learnings  in  grades  7  and  8  and  the  basic 
sequence  is  shown  in  a  chart.  Guides  for  using  these  courses  of  study  are 
given.  Each  course  of  study  h^s  been  carefully  developed  for  the  appropriate 
growth  level  of  the  learner  ind  to  achieve  a  sequence  of  learnings.  Each 
is  preceded  by  an  OVERVIf.W,  which  identifies  pupils  for  whom  the 
course  is  designed,  indicates  'he  course  focus  and  purpose,  and  outlines 
and  explains  concepts  to  be  covered.  Each  is  followed  by  a  REFERENCE 
GUIDE,  which  gives  suggested  sources  of  help  for  teachers  and  pupils.  The 
format  of  each  course  includes: 

•  CONGERS  and  SUBCONCEPTS— serve  as  the  organizing  elements 
for  the  courses  of  study 

•  GENERALIZATIONS — are  broad  and  imply  goals  and  learnings  in- 
herent in  the  concepts 

•  ESSENTIAL  LEARNINGS— are  stated  for  each  generalization  and  are 
followed  by  more  detail  to  assure  pupil  background  sufficient  to  draw 
supporting  generalizations 

•  BEHAVIORAL  OUTCOMES— indicate  expected  change  in  pupils' 
behavior  resulting  from,  the  learning  process 

•  TIME  ALLOCATION — gives  percentage  of  time  to  be  spent  on  each 
concept  and  subconcept  to  provide  for  proper  emphasis 

Part  IV.  Programs  for  Elementary  and  Adult  Levels.  Contributions  of  home 
economics  education  to  the  elementary  program  and  some  ways  of  integrat- 
ing learnings  in  the  elementary  curriculum  are  given.  The  scope  of  home 
economics  at  the  adult  level  and  guidelines  for  developing  local  programs 
are  described. 

The  appendix  includes  a  sequence  of  learnings  in  clothing  construction  and  a 
guide  for  teaching  basic  learnings  through  meal  preparation;  these  are  planned 
for  use  in  conjunction  with  areas  of  food  and  clothing  in  the  courses  of  study.  Informa- 
tion about  where  to  secure  references  listed  for  each  course  of  study  is  included  in 
the  appendix. 

II.  USE  OF  SYLLABUS 

The  successful  use  of  the  syllabus  is  dependent  upon  the  depth  of  understanding 
each  teacher  has  of  the  total  content  and  the  implementation  made  in  the  local  district. 
Sonze  guides  to  help  ?n  becoming  acquainted  with  and  in  using  the  syllabus  follow. 

•  Become  familiar  with  the  organization  of  the  syllabus  and  scope  of  material 
contained  in  it  by  studying  the  table  of  contents  and  by  prev  ewing  each  part. 

•  Read  each  part  of  the  syllabus,  noting  sections  which  will  need  further  study 
in  relation  to  implementation  in  local  school. 

•  Identify  sections  which  will  be  used  simultaneously,  such  as:  a  course  of 
study  and  the  section  on  Metli-ds,  Material,  and  Medfi;  courses  of  study 
for  the  basic  sequence  and  \}  section  on  home  and  community  experiences; 
a  course  of  study  and  the  profiles  of  the  particular  ability  and  experience 
levels  of  pupils  in  that  course. 


HOME  ECONOMICS  EDI    *TI    N — SVLI^XBt'S 

•  Gi\e  detailed  attention  to  courses  of  study  which  will  be  taught,  noting  rela- 
tionship of  these  to  courses  b-jing  taught  by  other  home  economirs  lea<  hers. 
Sludv  all  references  on  concepts  and  i^  iieralizations  and  rt-fer  to  giiidr<  for 
using  courses  of  stud)  >*hen  making  detailed  teaching  plan?. 

•  Determine  sections  to  be  used  in  woxking  with  others.  ?u^-  as  the  section 
on  program  structure  w<vh  guidance  personnel,  section  on  adult  home  eco- 
nomics program  with  dir^ictor  of  adu!>  education,  section  un  sj  ace  and 
facilities  with  administrators  and  architects. 


Foundations  of  the 
Home  Economics 
Program 


A  R  T  I 


Founo  ions  of  the 
Home  x^uonomics 
Program 

DEVELOPMENT  OF  THE  HOME  ECONOMICS  CURRICULUM 


The  modernized  home  economics  curriculum  described 
and  detailed  in  this  syllabus  reflects  current  trends 
in  education  and  society.  Its  substance  \s  drawn  from 
acknowledgment  of  the  family  as  the  basic  unit  of 
society  and  of  change  as  the  dynamic  force  in  ecuca- 
lion  and  the  modern  world. 

To  be  implemented  at  the  local  level  with  strength 
and  direction,  the  curriculum  must  evolve  as  a  total 
pro^rram  which  recon:nizes  society  and  the  climate  of 
swet'ping  change  but  consciously  provides  for  pr^^^erva- 
tion  and  enhancement  of  the  individual — each  r-n^^vid- 
ual — as  unique  and  worthwhile. 

The  same  forces  which  influenced  the  development 
of  the  curriculum  will  have  bearing;  upon  its  iniple- 
menlalion. 

I.  EDUCATION  IN  A  WORLD  OF  CHANGE 

The  basic  purposes  of  education  are  influenced  bv 
national  and  v/orld  affairs.  Scientific,  social,  and  eco- 
nomic developments  add  new  dimensions  and  lead  to 
changing  emphases. 

Three  traditional  educational  concerns  appear  to  be 
i>f  special  significance  at  the  present  time.  First, 
democracy  and  individual  liberty  are  threatened  by 
ignorance  and  blinding  prejudices.  Illiteracy  must  be 
rcdnced.  Individuals  must  be  taught  to  think  independ- 
ently and  critically  and  be  given  a  broader  under- 
standing of  facts  and  principles  upon  which  to  base 
judgments,  make  decisions,  an^-  deal  with  unknown 
problems.  Differences  must  be  accommodated  in  both 
neighborhood  and  worldwide  dimension. 

Second,  American  society  h»^s  always  stressed  tlie 
worth  of  each  individual,  and  today's  education  must 
face  the  challenge  this  implies.  Equality  of  educational 
opportunity,  enabling  each  individual  to  become  all 


he  is  vap^ble  of  bfin^^  and  incu-ased  rt-i-o^nitiun  of 
differences  in  back-ruund  and  ability  of  each  pupil 
are  imperative. 

Third,  educ-'^tion  has  long  rec(,i:ni2e(l  5he  need  for 
prep3iing  individual};  to  earn  a  livin.i:.  Kdncatit>n  has 
madt  it  possible  for  individuals  to  (»btaiii  better  jobs 
and  to  develop  skills  and  abilities  fur  the  profession 
of  their  choice.  The  changing  character  of  occupations 
in  the  labor  force  requires  more  education  and  train- 
ing for  many  occupations.  Each  year  therr  arc  fewer 
places  in  the  working  world  for  people  who  haw  n(,t 
been  trained  fo   some  type  of  employment. 

This  is  thr  limate  in  which  the  new  curriculum 
must  assume  ^lace.  Meeting  the  needs  an(i  int(  rests 
of  individuii  \  families  has  historically  been  the 
focus  of  home  economics  but  new  and  uni-  al  circum^ 
stances  call  for  different  approaches.  Home  c(  ()noniics 
can  continue  to  make  a  unique  contribution  to  educa- 
tion: the  challenge  is  great. 

il  HOME  ECONOMICS  IN  THE  TOTAL 
EDUCATION  PROGRAM 

Curriculum  and  program  planning  ii.  h«)nie  ecohoniirs 
is  challenged  by  the  variety  and  am<;rji2  of  subject 
matter  focused  upon  the  family.  The  family  both 
reflects  and  contributes  to  the  culture.  Althou<?h  there 
is  no  way  of  knowing  what  families  and  the  world 
will  be  like  in  the  future,  it  seems  likelv  there  wil]  be 
homes  with  individuals  to  be  nurtured:  decisions  to 
be  made  in  use  of  personal,  family,  and  community 
resources;  and  relationships  to  be  fostered  in  ihe 
home,  the  community,  and  world.  The  home  economics 
curriculum  should  help  all  individuals  establish,  de- 
velop,  and  strive  toward  the  achievement  of  personal 
goals  and  values,  while  also  becoming  accustomed  to 
and  comfortable  with  change. 


HOME  ECONOMICS  EDI  CATION— rYLLA'Sl  .^ 


Home  economics  in  a  school  program  focuses  pri- 
marily upon  junior  and  senior  high  school  but  has 
contribution?  to  make  at  the  elementary  level.  It  has 
touched  only  the  fringe  of  possible  service  to  out-of- 
school  youth  and  aduilts.  Home  economics  recognizes 
and  makes  proviiion  for  different  ability  and  socio- 
economic levels,  as  well  as  different  age  groups  of  both 
sexes.  Such  a  broad  field  of  learning  must  be  clearly 
organized  to  meet  the  needs  of  these  varleu  groups. 
Objectives  and  learni>.g  experiences  must  be  selected 
and  planned  io  provide  depth  as  well  as  scope  of  under- 
standing, thereby  leading  pupils  to  understand  mean- 
in^iui  ideas  ba^ed  on  generaJ  truths  and  to  recognize 
the  interrelationship  of  all  knowledge. 

Because  home  economicis  deals  M'ith  all  phases  of 
personal  and  family  living,  the  scope  of  content  is 
very  broad.  Increased  knowledge  in  all  areas  creates 


a  need  for  choosing  only  the  most  significant  pha>e^ 
to  be  taught.  A  carefully  planned  sequence  of  learn- 
ings, as  represented  in  the  new  course?  of  stud  v. 
enhances  learning  at  each  level  of  maturitv. 

id.  INFLUENCE  OF  EDUCATION  AND  SOCIETY 
ON  TKE  HOME  ECONOMICS  CURRICULUM 

Cert -i in  parti>  of  home  economics,  such  as  food  prepara- 
tion and  clothing  construction,  which  have  historically 
occupied  major  time,  are  less  appropr'  ite  today.  Other 
areas,  such  as  nutrition,  i>ersonal  and  family  relations, 
home  inanagement,  selection  and  care  of  clothing,  child 
develops- lent,  and  housing,  have  become  more  relevant 
to  ne^v^s  in  society.  Prevailing  trends  >>hich  haNe 
given  dirmion  to  the  home  economics  curriculum  ar< 
listed  in  the  following  chart.  Conditions  of  the  future 
will  imply  further  change. 


TRENDS  IN  EDUCATION 

New  understandingii  of  the  needs  of  youth  and 
adults  with  varying  abilities,  backgrounds,  and 
aspirations  make  app»-opriate  education  for  each 
group  necessary. 


Rapidly  expanding  knowledge  requires  careful 
selection  of  learnings  to  be  taurrh*^. 


Education  for  critical  thinking  in  solving  prob- 
lems and  relating  ideas  is  essential  in  helping 
persons  gain  ability  to  cope  with  change  and 
apply  what  is  learned  to  future  situations. 


TRENDS  IN  FAMILIES  AND  SOCIETY 

•  Scientific  and  technological  advances  in  products 
and  equipment  for  home  and  family  use  provide 
wide  choices  and  require  understanding  of  their 
use  ?nd  care. 


CHANGES  IN  HO^  E  ECONOMICS  CURRICULUM 

•  Courses  of  study  and  methods  of  teaching  are 
adapted  to  needs  of  special  groups  of  learners; 
slow,  average,  more  able;  mentally  and  physi- 
cally handicapped;  culturally  and  educationally 
disadv^nta^  d;  from  varied  socioeconomic  levels. 

•  Pre  and  courses  are  geared  to  needs  of 
speciiic  groups:  wage  earning  sequences  for 
potential  dropouts  and  terminal  pupils;  basic 
sequence  for  home  economics  majors;  special 
interest  courses  for  nonhome  economics  majors. 

•  Significant  concepts  have  been  identified  in  each 
phase  of  home  economics. 

•  Learnings  essential  to  the  development  of  each 
concept  are  related  to  realistic  concerns. 

•  Instruction  planned  within  his  expeifence  aids 
the  learner  in  becoming  self-directive,  ir.  f  «'mu- 
iating  and  applying  generalizations  which  relate 
to  different  situations. 

•  Learning  is  strengthened  through  coordination  of 
home  economics  with  other  disciplines. 

•  Application  of  scientific  principles,  experimenta- 
tion with  new  products,  making  and  evaluating 
decisions  regarding  use  of  resources  are  ap- 
proached in  r'^lation  to  personal  and  family  values 
and  goals. 
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AhuMiianre  in  matrriai  lthhIs  311,1  M'rvi</^*. 
^ures  rrf  aiivf-rti-in.ir.  an*]  f^\t^-n-i\r  u-t>  of  (  Vf-iVn 
^t'^rnuliiU'  fii-h  -jM-ntlin-  aval  •l'-^rnp}ia>':/p  -a\in- 

Geographic  an<l  racial  niol»ilit}  of  pupuiation  arnl 
fliaiiizini:  charac  ter  of  cominuiiitlcr  <  f^TiMlurr 
ffrliti^?  of  in>ecurity  and  confiirt  wiihin  i:j<Ii\*h]. 
v^ils  and  faniilit-.-- 


dependence  anu>?^2:  many  cultures  create  nrw  and 
varied  influf ni>'s  upon  individual  and  familv 
Hvinn^- 

•  ' -ni])]ja-is  on  the  work  role  of  women,  earlv  mar- 
ria2:e,  ( hanges  in  oblii  ations  and  needs  of  family 
inernber?,  ]onp:er  life  expectancy,  requires  re- 
orienting of  values  and  goal?,  adapting  to  varia- 
ti(jns  in  patterns  of  livin.ir. 

•  High  incidence  of  social  problems  (such  as  il- 
legitimacy, venereal  disease,  use  of  narcotics, 
divorce,  alcoholism,  poverty,  and  unempL^yment) 
creates  special  strains  on  the  family  structure  and 
the  moral  commitment  of  individuals. 


Emphasis  i-  jiiirr-d  <»n  df\ Wnji-nt-nt  .if  r..und 
r^tn<unif^r  p»-a<l}(  r-..  di-criiinr\  -iirj  iii.ljm<:n. 
and  un-l^T-t.indiri-  tb^-  intlu'ii.  •  i-'>p..rK>-i]''r- 

tional  t  ini\". 


•  (.ontt'iit  fo<i]<  (,Ti  un<lt  rr-taijdi::::  in-j  appi'Ma- 
ti"n  (/,  'liirerT-nces  in  Vixiw^  p^ilt*  -:-  in  dilf.-irnt 
st  v  tinr.>  of  the  ( oui  'ry.  taking  p.iil  in  pr<i;jrnn-- 
of  ^<  aetioii-  i'.ijii^tinir  to  nev;  t  niiiniuiiitie^. 
lunl  learning  to  kn<nv  and  en  jo\-  a  ^  artt-lv 
people. 

•  Attention  i<  iiiver,  t<»  nnder^tandiiii:  familv  n^- 
sponsihilities  and  contributions  to  national  se- 
curity and  international  j^eare  and  to  awarvnos 
of  \ariations  in  family  patterns,  ebil  1  rrarinir 
j^ractif  es.  food  habits  in  the  cultures  of  tbf'  'vorld. 

•  Develojjment  of  wajze'earnini:  skills  in  liom^' 
and  conmiunily  related  (»eeu|>aitioiis,  ]nepa ration 
f(tr  marriage,  manajienient  of  innltiple  roles, 
strenjidienin*:  (»f  selfddentitv,  and  consi<ler;Uion 
<d  special  needs  of  tlie  very  yonniT  and  the 
olderly,  ail  are  central  to  the  cnrriculuiTi, 

•  Recognition  of  these  jnoblems  is  iiUrodueed 
through  various  related  areas.  Challenge  to  <7'pt 
resj)onsibility,  define  values,  move  toward  ma- 
turity, and  assume  an  active  part  in  creating  a 
better  society  and  better  world  is  included. 


IV.  GOALS  OF  HOME  ECONOMICS  EDUCATiOK 

A  statement  of  goals  provides  a  rationale  for  the 
total  currkulum.  Goals  indicate  what  is  to  be  empha- 
sized and  give  direction  to  the  choice  of  subject  matter, 
leaching  procedures,  and  means  of  evaluating  progress. 
No  single  course  or  teaching  unit  will  contribute  to 
achievement  of  all  the  encompassing  goals,  but  each 
will  provide  substance  for  some.  Additional  specific 
goals  can  be  related  to  one  or  more  of  the  encompass- 
ing goals,  and  thus  brhig  unity  to  a  program  and  con- 
centration of  eflort  where  it  is  most  ehective. 

Home  economics  education  aims  to  assist  family 
members  of  all  ages  develop  attitudes,  appreciations, 
understandings,  and  abilities  for  the  achievement  of 
satisfying  personal,  family,  and  community  life.  Thus, 
the  curriculum  is  designed  to  help  individuals  to: 

1.  Appreciate  significance  of  thfj  family  as  a  basic 
unit  in  society  and  the  Impact  it  makes  upon 
health,  values,  and  attitudes  of  members  at  each 
developmental  age. 


2.  Understand  the  nature  of  pers<»nal  values  and 
their  role  in  detenrirdng  the  quality  of  faniih* 
life  and  personal  relations  in  society. 

3.  Prreeive  family  practices  of  different  cultural 
groups;  gain  some  skill  .  .  fleducing  general 
underlying  principles  relevant  to  meeting  huTnan 
needs. 

•I.  Comprehend  the  influences  affecting  decision 
making;  develop  skill  in  making  decisions  and 
managing  family  resources. 

5.  Improve  understanding  of  research  methods  and 
ability  to  apply  results  to  the  solution  of  specific 
problems  in  the  home. 

6.  Acquire  knowledge  and  skills  needed  to  provide 
food,  clothing,  and  shelter  for  the  family;  de- 
velop human  relations  skills. 

7.  Develop  intellectual  abilities  and  attitudes  needed 
to  deal  creatively  with  continuous  social,  eco- 
nomic, and  technological  changes  affecting 
family  life. 
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<iui«J^<i  bv  th^-*^-  p4ial-.  an  organization  plan  for 
>t-r\iiii:  home,  r-ch'  -li.  and  community  can  l»e  developed 
f'-r  ;a.  Ii  Iw;  il  -itua^i'Ti.   >k^'h<^-n  plannir.p  frame^-/  ^^k 

!»e  '^:\fn  t<  teaching:  perfonnel.  tinio  and  facilities 
availalde.  d^»rninant  r  -Is  of  people  served.  Providing 
a  pn».L're^i-i\e  ?equenc<  4  leariiinp:?  for  all  ai:e  levels 
in  relation  to  Larkground.-  and  experience  should  he 
the  fiutronje. 

PROGRAM  STRUCTURE 

liome  economic?  education  is  de>iirned  to  lielp  youth 
and  adults  to  l>e  effective  individuals,  family  members, 
communitv  and  world  citizens.  The  program  is  de- 
velo}>ed  to  provide  sequential  learnings  based  on 
developmental  needs  and  interests  of  all  ap:e  jiroups. 

This  section  presents  the  scope  of  th*»  home  eco- 
nomics program  frf>ni  kindergarten  through  the  adult 
level.  It  outlnies  the  framework  of  courses  and  gives 
suggestions  for  solution  of  special  concerns  in  pro- 
gram planning.  It  will  be  of  help  to  administrators, 
guidance  personneL  and  teachers  in  planning  the  local 
home  economics  program  and  in  scheduling  courses. 

i.  SCOPE  OF  THE  HOME  ECONOMICS 
EDUCATION  PROGRAM 

Home  economics  experiences  in  grades  kindergarten 
through  6  are  developed  to  enrich  the  learnings  and 
broaden  some  of  ^he  under=>Landings  of  the  existing 
elementary  curr'-  ulum.  Six  home  economics  concepts 
which  are  supportive  of  the  objectives  of  the  ele- 
mentary program  and  which  may  be  developed  at  this 
level  are: 

•  Family  Living  and  World  Understanding 

•  Health  and  Grooming 
^  Nutrition  and  Foods 

•  Home  Management  and  Safety 

•  Eiiteitaiinnent  and  Manners 

•  Textiles  and  Clothing 

Experiences  should  be  planned  cooperatively  by 
the  home  economics  consultant  and  the  elementary 
classroom  teacher.  A  study  of  each  subject  area  within 
the  elementary  curriculum   will   in  laces  at 

which  learning  experiences  in  home  niily  living 

can  be  included  for  the  mutual  cinuluiient  of  the 
elementary  and  home  cconornics  programs.  Regularly 
scheduled  home  economics  classes  are  not  recom- 
mended for  pupils  in  grades  kindergarten  through  6. 
The  amount  of  time  a  home  economics  consultant 
might  spend  in  working  with  the  elementary  teacher 
and  pupils  in  any  one  grade  would  necessarily  vary 


depending  upon  the  learrnn.:*  be  arhit^-^  f><i  and 
a^  tiviti^^  to  be  undertaken. 

Vi>'  pn.i:r.i:n  in  pr;i'lr-  7  ::-d  8  '::.  l'r.^-  f.-iinda- 

diftf^ent  phases  of  home  economics  of  vital  inip'-rtaruM' 
to  >outh  at  this  matur'.ty  le\d.  Deveh 'I'ment  "f  on- 
repts  in  siini'  lent  tirptli  requires  classes  s(heda:<'d  fur 
a  single  pfii(»d  da'^y  for  a  full  st-nirster  uf  stuvly  at 
each  grade  I^veL 

The  j'r('<:rii!n  in  grade-  \)  through  12  inclu<les  a 
basic  sc'^uence  of  three  ciurses  for  pupil*^  vho  major 
in  lumie  ecoiu.  nii:  a  series  of  spec  lal  interest  <>»urses 
foi  pupil-  will  eleet  a  limited  number  of  home  eco- 
nomics  courses,  and  employment  preparation  sequences 
for  >  out h  who  desire  to  prepare  for  employment  follow- 
ing high  scho<d  study. 

The  basic  sequence  extends  and  deepens  concepts 
introduced  in  gr^-des  7  and  2  and  provides  new  learn- 
ings in  relation  to  each  course  focus.  The  first  course 
has  as  a  content  emphasis,  human  growth  and  develop- 
ment, the  second  course  emphasizes  management  oind 
the  third  course  focuses  on  relationships.  Each  course 
includes  study  in  several  aspfcts  of  home  economics. 
Thi^.vC  courses  are  designed  to  follow  in  sequence ,  but 
each  is  also  independent  and  can  be  elected  by  pupils 
in  the  appropriate  grade  levels. 

Each  of  six  special  interest  courses  focuses  on  a 
different  phase  of  home  economics.  The  initial  concept 
in  each  course  is  concerned  with  develc^ing  a  b>  oad 
view  of  the  particular  phase  as  it  is  related  t  >  and 
influenced  by  society  as  a  whole.  Content  then  focuses 
on  the  relationship  of  the  phase  of  study  to  the  family 
and  its  members.  The  final  concept  in  rich  course 
aids  the  pupil  in  identifying  potential  employment 
opportunities  in  the  field  of  study.  A  seventh  special 
interest  course.  Family  Values  for  Demc-rratic  Living, 
deigned  especially  for  the  more  able  pupils,  aims  at 
helping  to  identify  and  analyze  personal  and  family 
living  concerns  of  contemporary  society- 

The  employment  preparation  sequences  are  designed 
to  help  prepare  youth  for  the  diial  role  of  homemaker 
and  wage  earner.  The  study  of  home  economics  con- 
tributes to  the  development  of  .skills,  attitudes  and 
understandings  which  are  closelv  related  to  success  in 
certain  areas  of  employment.  Ciourses  provide  help 
to  youth  in  developing  competencies  necessary  for 
eniployment  in  home  economics-related  occupations. 

The  adult  home  economics  program  offers  courses 
snitabh;  for  helping  individuals  satisfy  personal  and 
family  needs  j)resently  and  in  the  futT.:re  and  utilize 
their  homemaking  skills  in  preparation  lor  employ- 
ment in  home-related  occupations. 
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II.  COMPOSITE  PROGRAM  STRUCTURE 


Grades  Kindergarten-6 
Home  and  family  Jiving  experiences  integrated  in  regular  curriculum 


Home  Economics  Grade  7 
(includes  foods  and  relationships) 
Daily  for  20  weeks 


Home  Economics  Grade  8 
(includes  clothing  and  rhild 
developinent) 
Daily  for  20  weeks 


Basic  Sequence—Grades  9-12  Regents  Credit— 1  unit  each 

HE-1:    Personal  and  Child  Development  (Grades  9/10) 
HE-2:    Personal  and  Family  Management  (Grades  10/11) 
HE-3:    Personal  and  Family  Relationships  (Grades  11/12) 


Special  Interest  Courses— Grades  11-12  Regents  Credit— l/o  unit  each 


HE-4 
HE.5 
HE.6 


Child  Development  HE-9:    Money  Management 

Family  and  Community  Health        HE- 10:  Nutrition  and  Meal 
Housing,  Furnishings,  and  Management 
Equipment  HE-ll:  Textiles  and  Clothing 

HE-12:    Family  Values  for  Democratic  Living  (credit  Yo  or  1  unit)  * 

Grade  12  only 


Employment  Preparation  Sequences  Regents  Credit— 1  unit  each 

Sequence  I  — For  home  economics  4-year  majors 
Basic  Sequence — Grades  9-11 
HE-13:  Preparation  for  Employment — Grade  12 

Sequence  II — For  potential  dropouts 

HE-14:  Becoming  En?ployable — Grade  9 
HE-15:  Training  for  Wage  Earning— Grade  10 


Preparation  for  Homemaking 

Personal  and  Family  Relationships 
Personal  and  Home  Management 
Housing  for  the  Individual  and  Family 
Personal  and  Family  Clothing 
Family  Foods  and  Nutrition 


Adult  Areas  of  Study 


Preparation  for  Employment-Suggested 
Occupations 

The  Visiting  Homemaker 
Companion  to  an  Elderly  Person 
Clothing  Maintenance  Specialist 
The  Child  Day-Care  Center  Worker 
Management  Aid  in  Low-Rent  Housing 
Projects 


HOME  KCONOMICS  EDUCATION — SYLLABl-'S 


in.  PLANNING  COURSE  OFFERINGS 

The  local  home  economics  urogram  should  be  planned 
in  relation  to  the  social,  economic,  and  cultural  profile 
of  the  community  and  the  tybe  of  schct>]  organization. 
The  preceding  chart.  Composite  Program  Structure, 
gives  aid  for  local  program  planning  by  indicating 
areas  of  study  appropriate  for  various  grade  and 
age  levels,  amount  of  Regent'^  credit  per  course,  types 
of  courses  and  sequences  available.  Special  concerns 
of  schools  in  planning  programs  for  grades  7  through 
12  are  explored  in  the  following  questions  and  sugges- 
tions. 

Question:  What  courses  should  be  offered  in  a  junior 
high  school  with  grades  7-9? 

Suggestions : 

•  Home.  Economics  Grade  7  and  Home  Economics 
Grade  8  should  be  scheduled  for  a  single  period 
daily  for  20  weeks,  at  each  grade  level. 

•  The  first  course  of  the  basic  sequence,  HE-1, 
Personal  and  Child  Development,  should  be 
offered  for  9th-grade  pupils  for  a  single  period 
daily  for  40  weeks. 

•  The  first  course  in  the  Employment  Sequence  II, 
HE-14,  Becoming  Employable,  may  be  offered 
for  9th'grade  pupils  who  are  potential  dropouts 
for  a  single  period  daily  for  40  weeks. 

Question:  What  courses  are  recommended  for  schools 
with  grades  9-12  or  grades  10-12? 

Suggestions : 

•  The  basic  sequence,  HE-1,  HE-2,  HE-3,  is  a 
three-course  series  for  pupils  in  grades  9-11,  or 
10-12.  Each  course  is  scheduled  for  a  single 
period  daily  for  40  weeks. 

•  Any  special  interest  course,  HE-4,  HE-5,  HE-6, 
HE-9,  HE-10,  and  HE-11,  may  be  offered  for 
11th-  and  12th-grade  pupils  for  a  single  period 
daily  for  20  weeks. 

•  HE-12,  Family  Values  for  Democratic  Living, 
may  be  offered  for  more  able  pupils  in  grade  12 
for  a  single  period  daily  for  20  or  40  weeks. 

•  HE-1 3,  Preparation  for  Employment,  may  be 
offered  for  12th-grade  pupils  who  have  completed 
the  basic  sequence. 


•  The  Employment  Sequence  II,  HE-14  and  HE-15, 
may  be  oFered  for  potential  dropouts  in  grades 
9  and  10.  Each  course  is  scheduled  for  a  single 
period  daily  for  40  weeks. 

Question:  What  courses  are  recommended  for  a  3- unit 
sequence  for  pupils  who  major  in  home  economics? 

Suggestions : 

•  The  basic  sequence,  HE-1,  Personal  and  Child 
Development,  HE-2,  Personal  and  Family  Man- 
agement, and  HE-3,  Personal  and  Family  Rela- 
tionships, provides  the  most  comprehensive  pro- 
gram since  it  includes  learnings  in  all  phases  of 
home  economics. 

•  HE-1,  HE-2  for  2  units  of  credit  and  two  special 
interest  courses,  each  for  V2  unit  of  credit,  may 
be  used  as  a  3-unit  sequence. 

Question:  Which  special  interest  courses  in  home  eco- 
nomics should  be  offered  during  the  11th  and  12th 
years? 

Suggestions : 

•  Offer  courses  which  will  best  meet  needs  of 
pupils,  i.e.,  HE-4,  Child  Development,  for  pupils 
interested  in  nursery  school  or  elementary  educa- 
tion;  HE-5,  Family  and  Community  Health,  and 
HE-10,  Nutrition  and  Meal  Management,  for 
pupils  interested  in  nursing;  HE-12,  Family 
Values  for  Democratic  Living,  for  more  able 
seniors  interested  in  a  general  family  life  course. 

•  Vary  course  offerings  according  to  a  long-range 
plan  to  provide  broad  coverage  of  the  phases  of 
home  economics. 

•  Capitalize  on  special  talents  and  interests  of 
teachers  in  selecting  the  phases  of  home  eco- 
nomics to  be  taught. 

Question:  When  are  home  economics  courses  appro- 
priate for  boys? 

Suggestions : 

•  All  courses  have  been  designed  for  boys  as  well 
as  girls. 

•  Boys  may  be  scheduled  in  classes  with  girls  or 
any  course  may  be  offered  for  boys  only. 
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QueslLon:  When  is  it  advi.-al^lt^  tr>  <»lTfr  oik?  r>r  l^itli 
home  economic?  employment  j)rejjiintion  sequences? 

•  Jntroducc  or  HE-M  and  HE-IS  only  after 
a  careful  «ludy  of  pupils'  intrrest^  and  needs, 
of  lociil  waiie-earnirif:  ojjjjoriuiiilie^i  in  home  eco- 
nomics-related  occujjalions,  and  tiie  intcre>t  antl 
background  of  homo  economic?  teacher?. 

Question:  What  is  the  de«iral)le  j)rocedure  in  regard  to 
late  registration  of  pupil?  in  lionie  economics  classrs? 

Suggestions : 

•  Withhold  registration  of  pupils  in  grades  11  and 
12  until  beginning  of  next  term,  at  which  time 
ihey  may  enter  a  special  interest  course  offered 
on  semester  basis. 

•  Consider  each  situation  individually  for  pupils 
in  grades  9  and  10.  since  tljere  are  no  semester 
V:3-unil  courses  available  at  this  level.  Late  enrolb 
ment  in  HE-1  and  HE-2  may  be  possible  if 
teacher  guidance  and  independent  study  by  the 
pupil  are  available  to  bring  pirj)il  up-to-date 
with  the  class. 

Question:  How  can  home  economics  be  provided  for 
pupils  in  grades  11  and  12  who  do  not  major  in  this 


field  and  have  limited  lime  for  dec  tivt-s ? 

Suf:c:es{ions: 

•  Offer  special  interest  courses  (hiring  regular  sum- 
mer school  session. 

•  Offer  selected  C(mcej)ts  in  home  ecorKnnics  on  a 
n  on  credit  basis  as  a  seminar  or  studv  discussion 
group  series. 

Question:  What  Irome  economics  courses  should  be 
included  in  a  program  limited  by  the  mnnber  of 
teachers  and  teacher  stali(jns? 

Sus:^estions: 

•  Plan  a  program  whicli  includes  courses  a])pro- 
priate  for  each  grade  level.  For  exnmj)le,  if  oulv 
two  courses  are  possible  in  grades  9-12,  ofTer 
HE-l,  Personal  and  Cliild  Devel  oj)ment.  for 
pupils  in  grades  9  and  10  and  Personal 
and  Family  Relationsliijjs,  or  two  sj)ecial  interest 
courses  for  pupils  in  grades  11  and  12. 

Schools  are  expected  to  plan  the  local  home  eco- 
nomics program  witliin  the  framework  suggested  in 
this  section.  If  courses  desired  in  tlie  local  district 
cannot  be  adjusted  within  this  structure,  consult  the 
Bureau  of  Home  Economics  Education,  New  York 
State  Education  Department,  Albany,  for  assistance. 
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The  Teaching -Learning 
Environment 

PUPiLS  WITH  DIFFERING  ABILITIES  AND  EXPERIENCES 


School  communities  ere  composed  of  individual?  with 
vasOy  differing  interests,  background  experiences,  ai^'i 
ability  to  learn.  While  the  majority  of  average,  typical 
learners  are  progressing  suitably  through  the  pre- 
scribed school  curriculum,  important  smaller  sejrments 
of  pupils  may  have  given  up  completely  or  be  bored 
beyond  belief. 

These  pupils  are  the  potential  dropouts,  the  un 
challenged  gifted,  and  pupils  with  various  mental, 
physical,  or  cultural  handicaps.  In  an  era  when  the 
dropout  could  easily  obtain  employment,  when  society 
did  not  dramatize  its  need  for  creative  intellect,  and 
when  the  handicapped  were  abandoned  as  hopeless, 
the  teacher's  attention  could  afford  to  be  restricted  to 
the  average — to  the  pupils  who  were  ready  and  recep- 
tive to  a  standard  package  of  learning  experiences. 

Today  the  teacher's  responsibility  has  changed. 
Giving  lip  service  to  individual  differences  is  no  longer 
enough.  Education  is  committed  to  really  meeting  the 
needs  of  all  pupils.  In  this  process  intensive  research, 
experiments  in  teaching,  and  the  questioning  of  many 
traditional  ideas  about  learning  ability  are  all  pro\id- 
ing  a  wealth  of  new  insights  to  help  the  teacher  reaoh, 
inspire,  and  teach  pupils  with  varying  needs. 

The  nature  of  home  economics,  its  methods,  content, 
and  goals,  make  it  a  particularly  unique  avenue  for 
contributing  to  the  enhancement  of  learning  for  each 
pupil.  There  can  be  unlimited  scope  for  the  gifted 
and  creative,  a  secure  friendly  atmosphere  in  ^vhich 
all  pupils  can  develop  in  spite  of  handicaps  or  cultural 
disadvantages.  Helping  one  pupil  become  employable 
and  an  adequate  citizen,  challenging  another  to  become 
the  first  woman  president,  are  equally  worthy  of  the 
teacher's  consideration.  Such  objectives  are  not 
reached  in  isolation;  the  influence  of  one  understand- 
ing, sympathetic,  sensitive  adult  has  often  turned  the 
tide  of  a  child's  whole  life. 

Teachers,  by  the  very  fact  of  their  status  and  educa« 
tion,  may  often  lack  experience  in  communicating  with 


pupils  who  are  outside  the  range  of  the  average.  To 
assume  that  the  child  who  doesn't  learn  can't  learn, 
that  the  child  who  isn't  motivated  is  stubborn,  that  the 
quie:,  docile  child  is  well-adjusted  while  the  or^e  who 
"acts  up"  is  not — tliese  and  many  othe.r  assumptions 
must  be  reexamined  if  the  climate  is  to  be  created 
which  will  permit  potential  to  be  nourished. 

Environmental  variables  introduce  a  special  range 
of  questions  that  the  home  economics  teacher  mast 
consider.  Do  all  families  have  tables  to  set?  Does 
every  child  have  a  father  at  home?  Can  a  few  cents 
easily  be  spared  for  a  class  project?  Does  personal 
bathing  involve  only  turning  a  faucet?  At  the  other 
extreme,  the  riches  of  environment  raise  further  ques- 
tions. Can  consumer  buymanship  be  discussed  profit- 
ably in  relation  to  ankle  socks  when  the  pupil  is 
shopping  for  a  car?  Is  eHiphasis  cr  techniques  of 
dishwashing  as  important  as  the  understanding  of  man- 
aging and  directing  household  help? 

To  be  able  to  recognize,  identify,  or  sense  the 
potential  of  each  learner  and  know  how  to  reach 
each  one  would  be  idea).  The  teacher  who  consciously 
strives  toward  this  goal  can  lake  pride  in  whatever 
progress  is  made,  knowing  that  success  perpetuates 
itself  both  in  learning  and  in  teaching. 

The  slow  learner  the  gifted,  the  educabK  the  dis- 
advantaged are  all  attempts  to  describe  and  classify 
a  complex  range  of  individual  differences  within  the 
school  and  society.  Words  and  terms  lack  precision; 
today's  disadvantaged  slow  learner  sometimes  becomes 
tomorrow's  gifted  or  high  average  when  properly 
nurtured  within  his  own  reference  frame. 

Brief  discussion  of  various  differences  is  included 
here  as  a  starting  point  or  a  review.  Real  comprehen- 
sion of  individuals  comes  through  continuing  study  and 
th  rough  experience  in  the  classroom  and  out.  Cate- 
gories and  descriptions  can  at  best  be  only  guides  or 
generalities.  The  key  to  individual  differences  is  in 
recognizing  individuals,  not  classes  or  groups. 
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I.  PROFILE  OF  THE  EDUCABlE  MENTALLY 
HANDICAPPED  LEARNER 

The  /Host  important  fact  to  remember  al)uut  the 
cducable  mentally  liandicapped  pupil  is  lliat  lie  can 
learn.  The  term  educahle  iniplies  the  pupil  lias  ahillly 
to  achieve  in  some  ^cliof^l  euhject?  if  J^ptcial  education 
is  used. 

Mentally    handicap]ie«l  cunijuise  ajjproxi- 

mately  2^,^  percent  of  the  entire  school  enrollment 
and  have  an  IQ  range  of  from  50  to  75.  Pupils  with  the 
mildest  degree  of  retardation  are  not  easily  dis* 
Irnguished  from  the  slow  learners. 

Kelardation  exi^^ts  throughout  the  entire  life  span 
of  the  individual.  Although  the  cause  of  retardation  is 
not  fully  understood,  it  may  result  from  imperfect 
development  of  the  nervous  system.  Hereditary  factors, 
certain  diseases  and  injuries,  both  pre-  and  postnatal, 
seen-i  to  affect  development  of  the  nervous  system. 

Limited  language  development  is  usually  noted.  The 
pupil  has  difficulty  with  oral  and  written  expression 
and  may  not  be  able  to  comprehend  the  meaning  of 
words  he  recognizes  by  sight.  Speech  disorders  in 
educable  mentally  retarded  children  are  similai  to 
those  of  normal  children  but  occur  more  frequently. 
Experts  disagree  about  the  cause  of  speech  defects 
and  linguistic  deficiencies,  but  whatever  the  relation- 
ships, delayed  development  and  defects  of  speech  and 
language  do  exist  in  high  ratio  among  mentally  handi- 
capped children. 

Some  mentally  handicapped  at  the  junior  and  senior 
high  school  levels  are  able  to  give  sustained  attention 
for  a  scheduled  period  of  time,  if  printed  materials 
and  verbal  presentations  are  within  the  pupil's  ex])eri- 
ence.  Others  have  comparativdy  short  attention  spans. 

These  pupils  have  limited  ability  to  think  abstractly 
and  may  find  it  difhcnlt  to  transfer  learning  from  one 
experience  to  another.  They  can  compete  with  other 
pupils  with  some  degree  of  success  in  nonacademic 
areas.  Many  can  learn  some  academic  skills,  but  usually 
they  cannot  profit  from  a  regular  academic  curriculum. 

The  physical  growth,  maturation,  and  stamina  of 
educable  mentally  handicapped  children  are  similar 
to  those  of  their  average  peers.  However,  malnutrition, 
inferiority  in  size,  high  incidence  of  illness,  and  physi- 
cal disabilities  may  be  prevalent,  partly  because  of 
environmental  conditions. 

Lack  of  coordinati  j  in  gross  motor  skills  may 
result  in  difficulties  in  fitting,  walking,  and  homemak- 
ing  activities.  Poor  eye-hand  coordination  likewise 
leads  to  lack  of  skill  in  manipulative  activities.  De- 
ficiencies in  these  areas  often  slow  the  reaction  time 
in  physical  movements. 


Where  there  is  lack  tif  ain  c  of        i  dur.d-le 

nii'iitally  ha'idicajirped  at  home,  al  schord.  and  in  perr 
iiroups.  Social  and  f'inotional  dt'velopmfiil  m.iy  he 
inijiai red.  He  often  slw  tw^  in^i^vuritv.  lack  v\{  -df- 
confidence,  and  U'mlcncy  to  lu'  e^i^ily  infUn'iKcd  by 
others.  Inlere>l  in  (»rLwuiized  groups  rn:iy  he  hu'kirif:. 

To  (  oinpcnsate.  he  in::y  de\ole  <-Nre.-!>  attention  l" 
(»ne  jMMson  or  one  acli\ity.  Individual  nuidarue  i> 
needed  to  eliniiriale  a  negative  5cIf-C(aicf}il  and  lievelop 
f(*flings  of  successful  endeaN  or, 

Ahhough  one  sometimes  reads  siat^nienle-  Iti 
maximum  achie\ement  Ie\el  which  can  he  attained  hy 
pu]»ils  iri  this  classification,  such  estimates  are  risky. 
It  is  not  unusual  for  progress  to  exceed  what  could 
Imve  been  expected. 

PatSeriis  for  Scheduling 

Pallei  ris  of  scheduling  to  provide  h-arnings  in  honit^ 
and  family  living  for  educable  mentally  handicapped 
pupils  will  depend  upon  such  fc?etors  as  size  of  schooh 
nmnher  of  mentally  handicapped  pupils,  and  the  extent 
of  academic  achievement  expected  in  the  home  eco- 
nomics  course  being  considered  for  mentally  handi- 
capped pupils.  Careful  consideration  should  he  given 
to  these  factors: 

•  functioning  level  and  emotional  and  social  matur- 
ity of  each  mentally  handicapped  pupil 

•  degre^^  to  which  all  pupils  involved  in  the  learn- 
ing experience  can  benefit 

•  level  of  content  under  study  in  the  particular 
course 

•  abihty  of  the  home  economics  teacher  to  meet 
the  needs  of  aill  pupils  in  the  class 

•  additional  time  for  home  economics  classes  for 
mentally  handicapped  learners 

Three  suggested  patterns  follow: 

1.  Separate  classes  in  home  economics  for  men- 
tally handicapped  pupils.  Classes  should  he 
scheduled  regularly  in  the  home  economics  depart- 
ment. The  special  education  teacher  should  attend 
these  classes  at  frequent  intervals  as  one  effective 
means  of  correlating  pupil  hiarnings.  This  schedul- 
ing pattern  (a)  provides  a  meaningful  program 
geared  to  the  needs,  interests,  and  abilities  of  the 
group  of  mentally  handicapped  learners;  ih) 
enables  the  home  economics  teacher  to  adapt  and 
use  methods,  techniques,  and  materials  appropriate 
for  this  group;  (c)  assures  opportunity  for  individ- 
ual  instruction  and   reinforcement  of  learnings; 
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[(':)  alio^vs  time  for  the  developnu^nt  of  practical 
.^kiiis;  (cj  stimulates  psychological  adju?lment  and 
rchool  interaction  through  a  change  in  classroom 
environment. 

2.  l  earn  teacliing  on  a  regularly  srheduled  basis. 

Siniuitar'eou<  conference  time  should  he  ?c]i-.duied 
for  the  special  education  and  i:ome  eco^t^mic^ 
teachers.  Facilities  in  both  the  special  educati('n 
classroom  and  the  home  economics  department 
should  be  available  for  use.  dependinp:  upon  the 
nature  of  the  learning  experiences  to  he  carried  out. 
This  plan  permits  the  teachers  cooperatively  to  fa) 
plan  ways  to  integrate  home  and  family  livinir 
learning  experiences  within  the  special  education 
curriculum:  (b)  plan  ways  to  implement  the  teach- 
ing of  those  learnings  which  will  capitalize  on  the 
knowledge  and  abilities  of  both  teachers:  (cl  de- 
velop appropriate  instructional  material?. 

3.  Mentally  handicapped  pupils  scheduled  in 
home  economics  classes  composed  of  regular 
^'rade  pupils  of  similar  chronological  age  and 
ability  level.  Careful  considf^ration  should  he  given 
to  the  type  of  home  economics  class  and  the  degree 
of  a<:ademic  competence  for  which  the  course  is 
designed.  When  the  home  economics  learning  ex- 
periences emphasize  the  application  of  practical 
skills  in  home  and  family  living,  mentally  handi- 
capped  pupils  may  participate  satisfactorily  in 
classes  with  regular  grade  pupils  of  similar  cljTono- 
logical  age  and  ability  level. 

Guidelines  for  Teaching  the  Educahle  Mentally 
Handicapped 

•  Remember  that  emotional  stability,  social  maturity, 
and  personal  drive  are  more  important  to  their 
future  occupational  and  life  adjustment  than  aca- 
demic achievement. 

•  Cooperate  with  the  teacher  of  special  education 
classes  to  help  identify  individual  pupil  needs; 
plan  multiple  experiences  to  reinforce  learnings; 
evaluate  learning  experiences;  develop  meanlingful 
illustrative  materials  and  resources;  and  gain 
greater  insight  into  effective  teaching  methods. 

•  Plan  simple  shuations  based  on  immediate  needs; 
clarify  and  set  immediate  and  concrete  goals  that 
are  attainable  with  satisfaction. 

•  Encourage  pupil  participation  in  simple  and  realistic 
planning. 


•  Demonstrate  witli  simple,  clear.  ^tp]>-!n -^.i^-p  <\Ut^r- 
tiun<  followed  by  opportunities  to  praitioe  ?kiils. 

•  Provide  specific  plans  in  sequential  step.-  for  carrv. 
ing  out  activities,  emphasizing  one  learnini^  at  a 
time. 

•  Provide  for  much  repetition  and  practice  in  a  real- 
istic setting. 

•  Provide  time  and  opportunity  fur  pupils  to  exj>res< 
themselves. 

•  Provide  a  calm,  encouraging  atinorplu-re  iii  tito 
classroom. 

•  Place  emphasis  on  recognition  of  personal  .urcv.tli 
and  work  rather  than  standardized  acconipli-^h- 
nienls;  encourage  and  command  pupili^  frequently. 

•  Check  with  pupils  repe:itedly  to  ensure  the  surces- 
of  products  and  increase  pupil  satisfaction:  over- 
come the  temptation  to  complete  or  improve  the 
pupil's  work. 

•  Provide  familiar  real  life  materials  related  to  learn- 
ing that  the  pupils  can  see,  f(-el,  taste,  smell,  hiul 
hear. 

•  Use  large,  clear  visual  aids  based  on  pupil%  experi- 
ences. 

•  Be  a^vare  of  existing  basic  dilFu  uUit^s  causing  com- 
munication or  motor  disability. 

•  Have  patience  and  a  sense  of  humor  to  help  the 
child  gain  confidence. 

II.  PROFILE  OF  THE  SLOW  LEARNER 

The  group  of  pupils  termed  slow  learners,  sometimes 
referred  to  as  borderline  or  dull-normal,  comprises 
about  20  percent  of  the  school  population.  Although 
writers  do  not  agree  on  a  specific  range  for  the  IQ 
scores  for  these  pupils,  most  consider  them  to  he  above 
the  educable  mentally  handicapped  group  and  below 
ths  average  or  normal  group. 

Because  IQ  testing  is  not  precise  and  because  cur- 
rent evidence  reveals  that  many  so-called  slow  learners 
do  not  lack  inherent  ability  but  have  been  deprived  of 
experiences  which  are  building  blocks  that  actually 
establish  an  ability  to  learn,  this  is  an  especially 
tenuous  classification. 

At  a  particular  point. in  time  and  in  their  education 
these  pupils  perform  as  slow  learners.  Whether  suit^rble 
reinforcement  of  a  pupil's  background  or  some  other 
supportive  technique  can  aid  him  in  moving  out  of 
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rt'::av(l  to  t-at  li  inclis idiiai. 

riir  l<*rrn  j^Iow  Iri^nur  ir  an  apt  (iesrriptinn.  f<»r  lu* 
l«'arii.-  al  a  rlowrr  rale  llian  the  a\rrau.*  p^J]''' 
♦  •xliibils  irialfilily  l<»  kc-^r-p  up  witli  the  re^t  of  the  cla?? 
in  M  ailt-rnic-  liioutlu  TIk*  «h  w  Icarnt-r  wIid  ai  lually 
<  liar a<  lfrizc<I  hy  liniitt^^l  n^'iilal  al^iliiy  xlncs  n*'t  catch 
up  V  illi  class-mates  IjuI  can  continue  to  learn  j;<»nie 
fxlt-r.t.  \h'  c*t»ntinuc5  t(»  fall  further  arul  further  l>elnn(i 
a^  lie  lirowr  ol<ler. 

Thf  -j^nvironnit'iitallN  hamhcappfd  ^Idnv  h^arner  al>n 
(•t»ntinu<'s  to  fall  beliiinl  and  Ijcfonn*  more  detached 
from  the  education  j)ro(e??.  unless  an  enterini:  \vedi:e 
rexcrM's  the  dir<,'<-tion. 

Slow  learners  a:-  a  iiroup  are  <]o\\'  in  tasks  of  a^- 
.vnciation,  coniprehen>ion.  and  judiiment  and  ?l()\v  in 
developin;^  fieneraHzations  and  ah^traetions.  lliey 
cxliibii  liiniterl  descriptive  anri  express^ise  lan*:uaiie 
and  may  have  a  s^hort  attention  :>pan  for  mental  tasks. 
They  experience  particular  difficulty  when  enrolh'd  in 
a  school  pro<:rarn  designed  for  pupils  with  normal  i>r 
average  inteiligenee  ami  tyj)ical  hackiiround  experi- 
ences. 

In  other  eharacteristics.  the  slow  learner  does  not 
differ  t<^  any  larjL^e  deiiree  from  his  peers.  Iii  j^ocial. 
emotional,  physical,  and  motor  development  he  ir^  es- 
sentially normal  and  similar  to  the  averai^e.  Hi^  physi- 
cal development  resembles  the  average  of  a  correspond- 
ing chronological  a^v,  and  no  significant  deviations 
from  normal  can  he  expected.  However,  in  sonie  cases, 
physical  development  may  he  somewhat  reiarded  and 
motor  skills  slightly  inferior.  He  pcrfornns  better  on 
tasks  that  demand  motor  coordination  and  control  than 
on  verhal  facilities,  hut  he  seldom  surpasses  the  attain- 
ment of  rapid  learners  in  manual  skills  if  hotli  are 
given  equal  opportunity  to  engage  in  these. 

Socially  and  emotionally  these  pupils  have  the  same 
needs  and  wants  as  other  children.  They  have  a  prog- 
nosis of  social  adequacy  and  ability  to  earn  their  ow-n 
living  in  adult  life,  and  as  adults  are  usually  accepted 
as  members  of  the  community.  Behavior  problems, 
such  as  aggressiveness,  frequently  associated  with  this 
group,  are  not  due  to  organic  causes  h-Jt  rather  to 
continual  frustrations  and  unsatisfactory  experiences 
which  pupils  meet  in  school.  These  may  result  from 
curricula  not  adjusted  to  their  needs  and  from  the  fact 
that  some  coitie  from  neighborhoods  where  certain 
types  of  deviate  behavior  is  condoned  and  encouraged. 

The  challenges  to  educators  come  in  developing  cur- 
ricula that  will  lead  to  maximum  social  and  emotional 
developnient  of  these  pupils  and  in  discovering  which 
slow^  learners  are  not  really  slow  learners  at  all. 


Guidelines  for  Teaching:  the  >lo\v  Lt-arn^^r 

•  I'lan  exj>erierices  that  vire  built  around  r^'al  lift*  pr«.h 
icnJ^  ami  that  cm  he  irnnn-diatcly  put  t^i  u-r  in 
c\ery<]ay  li\jni:. 

•  Plan  fir.-thand  <*xjit'ri<'rHt'-  >n<h  as  fu^ld  trip-,  pupil 
(Irmonstratioii.  s<««  i<»dr  ,nia.  drainati/atiMU.  nit-al 
jtreparalifiii  and  ser\ing.  ohrcr\'atinri  <>f  <  liil(lrcu  to 
^upplt'ment  teNth<>uk  lessons- 

•  IVe  a  nmltircnsorv  a]>]iroarh  to  a  lc»ori  llir<>ni:h 
attual  nialcri.dr.  ohjccts.  m«"lrls.  films.  filiu>t!ips. 

•  Pr<nide  short  stepd)V-step  denu»nstrations.  folln^vt•d 
inmiediately  by  pupil  activity  or  practice. 

•  Provide  opp(srtunities  for  repetition  of  an  idfa  and 
practice  in  different  forms. 

•  Rectignize  that  theory  di^cnssions  must  he  short  and 
lead  to  a  specific  activity,  witli  fnNpient  steeps  to 
review  or  clinch  the  essential  points. 

•  Give  short,  definite  a^signnlent^  that  ar^*  of  real 
\alu(;  as  preparat'on  for  a  spccifie<l  task  ov  as  tlie 
result  of  a  previous  experience. 

•  Try  to  challtMige  slow  learner >  tn  as  high  a  standard 
as  i>  possible,  willun  the  limitati(Mis  of  their  ability. 

•  Eru'uurage  achie\cmenl  by  fre^jUent  deserved  praise. 

•  Encnuiage  a  sense  of  accomplishment  through  as- 
signment of  fixed  resjionsihilities  for  class  pro- 
I'cdures  ami  routines. 

•  Pr'ni<ic  a  cahn.  or<lerly.  classroom  r  hmale. 

•  Have  infinite  patience,  a  sustaining  sense  o(  ImuK^r. 
and  faith  in  the  knowledge  tlrat  slow  learn<Ms  want 
to  learn  ar;d  do  learn. 

ill.  PROFILE  OF  THE  GIFTED  LEARNER 

Wide  variations  exist  in  the  meaning  of  the  term 
gifted.  In  soir.e  instances  it  is  used  to  refer  to  only 
those  pupils  in  the  top  1  to  3  percent  of  the  school 
population  in  terms  of  intelligence  test  scores.  Other 
references  extend  the  scope  io  pupils  in  the  top  5  to 
10  percent  or  to  pupils  who  are  superior  in  some 
ability.  The  terms  academically  talented  or  academi- 
cally superior  generally  are  used  to  include  a  broader 
segment  of  lop  pupils — perhaps  15  to  20  percent  of  all 
pupils. 

Again,  such  classifications  can  be  useful  only  when 
seen  in  relation  to  individual  potential  and  growth. 
Some  gifted  pupils  draw  their  entire  strength  from 
f^ualities  measi^rable  on  IQ  tests.  For  others,  creative 
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talent  can  boost  relatively  high  intelligence  to  a  func 
tioning  level  or  potential  that  also  must  be  recognized 
as  gifted. 

A  wide  range  of  individual  differences  in  physical, 
mental,  social,  and  emotional  development  is  evident 
a.nong  the  gifted.  -\s  a  .*7roup,  these  pupils  are  above 
average  in  all  developmental  aspects.  Intellectual 
superiority  does  not  imply  inferiority  along  noniniel- 
lectual  lines. 

Gifted  pupils  are  rapid  learners  or  potentially  so. 
Their  mental  age  is  consistently  higher  than  their 
chronological  age  throughout  the  preschool  and  school 
years.  Their  greatest  deviation  from  average  pupils  is 
in  the  mental  or  intellectual  area.  As  a  group,  they  are 
quick  to  comprehend  and  recall  information,  are  able 
to  see  generalizations  and  relationships,  and  to  express 
themselves  through  various  media.  They  have  highly 
developed  communication  skills,  large  vocabularies, 
can  use  words  effectively,  and  compute  numbers 
rapidly.  They  achieve  particularly  well  in  reading, 
language,  and  areas  requiring  abstract  thinking  or 
verbal  ability. 

Curiosity,  imagination,  originality,  and  fluency  of 
ideas  are  especially  strong  among  creative  individuals. 
They  need  personal  rourage  and  adult  protection 
because  by  definition  one  is  alone  at  moments  of  crea- 
tive production.  Spontaneous  ideas  which  bombard 
the  creative  child  from  within  often  cause  him  to  be 
amused  at  situations  which  may  not  appear  humorous 
to  others  and  to  exprefs  thoughts  which  may  seem 
inappropriate  or  *'far  out"  to  other  students  and  the 
teacher. 

Restlessness,  perhaps  from  unmet  needs,  apparent 
indifference  to  classwork  when  disinterested,  and  out- 
spoken criticism  of  self  and  others  are  some  behavior 
patterns  that  may  impede  recognition  of  the  true  ability 
of  gifted  »'upils.  They  are  socially  perceptive  and  have 
a  better  understanding  of  the  rules  of  society  than 
the  average  child,  but  may  or  may  not  have  good  social 
conduct.  Often  they  become  so  preoccupied  with  a 
project  or  an  idea  that  they  are  unaware  of  time  and 
neglect  social  amenities  which  in  turn  make  them 
appear  inconsiderate,  stubborn,  or  disobedient. 

Gifted  pupils  ^njoy  games  with  other  children  and 
may  seek  older  companions,  perhaps  to  find  similarity 
in  mental  age.  They  may  suffe-^  isolation  if  they  are 
far  superior  to  their  peers.  They  often  display  more 
emotional  maturity  than  some  of  their  parents  and 
teachers  and  frequently  are  willing  to  withhold  im- 
mediate satisfaction  in  favor  of  a  more  distant  g^al. 
Since  the  social  environment  in  which  a  child  grows 
has  a  large  influence  on  the  development  of  any  poten- 


tial talent  he  may  have-  lack  of  opportunit>  or  stimula- 
tion may  restrict  the  development  of  abilities  in  a 
potentially  superior  child. 

Guidelines  for  Tea<*hing  the  Gifted  Learner 

•  Assist  each  pupil  in  establishing  goals  and  in  realiz- 
ing hi?  own  high  potential. 

•  Offer  many  and  varied  experience?  to  stimulate 
intellectual  activity  and  to  develop  its  pursuit  as  3 
natural  continuous  process. 

•  Provide  opportunity  for  pupils  to  correlate,  analyze, 
and  synthesize  ideas  and  materi£ls  and  to  explore 
wide  and  varied  data. 

•  Plan  opportunity  and  time  for  the  pupil  to  deal  with 
subtle  ideas  and  intangibles  in  life,  permit  him  to 
to  think,  to  daydream. 

•  Encourage  pupils  to  participate  in  experiences  which 
will  promote  the  development  of  original  expression 
and  creativity. 

•  Provide  realistic  opportunities  to  promote  depth  of 
understanding  in  varied  interests  and  encourage 
development  of  many  abilities  in  ways  that  will 
strengthen,  but  not  abuse,  the  talents  of  the  pupils. 

•  Involve  pupils  in  leadership  opportunities  in  areas 
of  special  interest  and  ability. 

•  Employ  cooperative  teaching  where  feasible. 

•  Supply  and  use  in  teaching  a  wide  variety  of 
resources  and  encourage  their  use  by  pupils. 

•  Maintain  a  picture  of  the  total  development  of  each 
pupil,  keeping  in  mind  that  to  confine  progress  to 
the  mental  capacity  of  the  pupil  only  is  to  short- 
change  the  child. 

•  Establish  an  atmosphere  which  permits  and  encour- 
ages expression  of  ideas  which  challenge  the  known 
or  accepted. 

IV.  PROFILE  OF  THE  DISADVANTAGED  LEARNER 

Every  child  has  iitherent  worth  and  is  potentially 
capable  of  making  a  posi+ive,  worthwhile  contribution 
to  society,  identifying  with  fellow  citizens,  and  becom- 
ing a  productive,  happy  person.  Each  deserves  an 
opportunity  to  develop  in  this  way.  By  accident  of 
birth  and  social  circumstances  a  large  number  of 
children,  youth,  and  edults  may  best  be  described 
as  disadvantaged  or  deprived,  according  to  prevailing 
standards  of  living  and  education  in  our  culture. 


Various  term^i  which  have  heen  u<*^i]  to  fit*s<  ril'^^ 
thost^  who.  in  thif?  profile,  are  referred  to  as  (]i^a<l- 
vanta^ed  learners,  include  culturally,  environmentally. 
edttt-ationaUy.  jtocially  handicapped:  materially  de- 
prived, disaffected,  underpriv:le;.'trd.  undereducated. 
These  youth  may  originate  from  all  walks  of  life  and 
all  parts  of  the  country,  hut  are  found  in  j-ubstantial 
numbers  in  the  -conomic  aily  depressed  slum  neighbor- 
hoods in  cities  and  in  remote  lural  areas  of  our  natiori. 
Racial  discrimination  may  tend  to  complicate  the  situa- 
tion. 

Disadvantaged  youth  view  themselves  with  little 
regard.  They  are  often  unaware  of.  and  fail  to  capital- 
ize in  a  positive  way  upon,  the  opportunities^  available 
to  them.  Frequently  forced  to  fare  for  themselves, 
these  -oungsters  are  likely  to  roam  the  streets  in  all 
kinds  of  weather  and  ai  all  timt^s  of  day  or  night. 
Finding  no  inspiration  at  home,  they  often  pattern 
their  behavior  after  adult  models  outside  the  home. 
They  may  be  relatively  independent,  appearing  to 
require  little  adult  approval.  Lacking  association  with 
constructive,  charactcr-building  organizations,  they 
become  susceptible  prey  to  gangs  and  subversive 
groups  skilled  in  ways  of  capitalizing  on  deprivation. 
Home  life  of  disadvantaged  youth  is  often  charac- 
terized by  dilapidated,  over-crowded  dwellings,  many 
children  and  relatives,  and  lack  of  a  father  image  and 
parental  authority. 

The  last  to  be  hired  and  the  first  to  be  fired  often  is 
their  understfinding  of  an  established  adult  employ- 
ment pattern.  As  a  result,  children  have  not  known 
initiative,  social  consciousness,  or  a  way  of  life  other 
than  through  public  welfare  support.  Overflowing  liv- 
ing quarters  with  few  rooms  and  thin  walls  prevent 
any  semblance  of  privacy  for  individual  belongings  and 
activities.  Several  children  sleeping  in  one  bed,  persist- 
ent chatter,  bickering,  and  other  sounds  make  it 
virtually  impossible  to  obtain  needed  rest  and  sleep. 
Exposure  to  and  involvement  in  adult  behavior  at  an 
early  age  may  lead  to  distorted  moral  and  spiritual 
values.  Inadequate  sanitary  facilities  breed  disease  and 
uncleanliness.  A  balanced  diet  is  unknown  to  many. 
Sitting  down  together  for  meals,  conversation,  and 
family  group  activities  are  practically  nonexistent. 
Verbal  communication  between  members  in  the  house- 
hold  tends  to  be  brief  and  incomplete  and  provides 
little  experience  in  language  skills. 

Physical  punishment  is  common  in  many  disadvan- 
taged homes.  Children  learn  that  violence  is  their  best 
weapon  and  often  their  only  defense.  Consequently, 
such  impoverished  homes  tend  to  produce  children 
who  are  hungry,  ill,  emotionally  unstable  and  who 


lark  afTectii>n.  and  a  ii-»rnial  arni'Uiit  <'f  attftiti. 'ii. 

Their  experiences  at  hon^<»  and  on  the  streets  liavr  not 
equipped  them  with  bardic  skillr  nf^ct^sary  fnr  sut 
in  typical  school  programs. 

Con<litioned  by  a  hiiih  level  of  nois*  ii\  <Tow<led 
hoLr>e^.  di^ad\ antage<l  \oi'jh  hav*^  pKfur  du<litiir\  dir^- 
<Timination.  are  often  unaMe  ttf  distiniiuisb  between 
.-ii?:nificant  and  irrelevant  ^o^Jndr.  Clanmr  an<l  confu- 
jiion  interfere  with  efforts  to  read,  stuih.  <>r  <h>  am 
constructive  activity  at  home.  With  e^pe^ien(e  liniite<l 
tf)  the  sightjs  and  i>ounds  available  within  a  relati\eh 
narrow  radius  of  home  base,  the  tiisadv  antatred  learnt-r 
has  limited  j)erception  of  the  uoiM  a}n>ut  him  and 
experiences  great  difficulty  in  a^^MTiating  \\or<l^  itt 
names  with  places  and  things,  in  hantUing  abstractions, 
and  in  transferring  or  generalizing  ideas  fr<»Tn  <ine 
situation  to  another. 

Their  limited  command  of  \ocabuIary.  syntax,  ami 
verb  form  fails  to  prepare  the.«e  pupils  for  the  strw- 
tured  school  program  and  results  in  apparent  ia(  k  <  f 
concentration,  short  attention  sl)an.  slow  perf<u  niaru  e 
in  intellectual  task<,  and  inability  to  communicate 
about  the  unfamiliar  in  learning  situations.  While  they 
may  be  quite  verba!  and  highly  articulate  outsi<le  the 
classroom  and  vhen  among  friends  of  similar  origin, 
they  see  little  relationship  between  th.  ir  living  problems 
and  school  life. 

Uneducated  and  undereducatc<l  parents,  who  in 
many  cases  have  been  school  dropouts,  demonstrate 
and  cultivate  both  apathy  and  hostility  t(»ward  school 
and  study;  they  fail  to  provide  stimulating  experiences 
for  their  children.  This  poverty  of  experience  is  evitlent 
also  in  the  lack  of  books,  ])eriodicals.  music,  even 
p-^ncils  and  paper  in  many  homes.  Often  the  parents' 
attitude  toward  the  school  is  more  that  of  fear,  distrust, 
and  lack  of  identification.  They  desire  something  belter 
for  their  children  but  fail  to  see  any  linkage  with  a 
tolerant  school  or  community. 

Inability  of  the  child  to  cope  with  the  standard 
school  program  results  in  absenteeism,  repealed  failure, 
and  eventual  dropping  out  of  school. 

The  teacher  is  a  key  to  salvaging  the  disadvantaged 
child.  To  be  effective  requires  divorcing  oneself  from, 
or  being  consciously  aware  of,  preconceived  notions, 
prejudices,  middle  class  values,  attitudes  of  pity  and 
condescension.  When  this  is  possible,  progress  can 
be  made. 

Sincere  attempts  to  reach  the  disadvantaged  require 
not  only  modified  teaching  rnethods  but  being  alert 
to  the  child's  need  for  affection,  understanding,  and 
recognition.  A  feeling  of  security  and  belonging  in 
school  can  only  be  experienced  if  someone  is  willing 
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U>  make  a  hridiie  ht  tuvcn  the  s  Hm.j]  anc]  the  world 
known  by  this  child. 

Guideiined  for  Teaching  the  Diciadvanlaced 
Le^arner 

•  Gain  insi;;ht  and  und^er-tandinp:  of  the  ilipad\ anta<je<l 
(hild«  hi?  m-Cih.  attitudes,  habit?.  hack<iround. 
value?.  j>rt^judices.  through  visits  to  his  home  and 
c<»mniuniiy.  acquaintance  with  j)arenls.  rour?e?  or 
in-service  proirram?  which  concentrate  on  the  dir- 
advantaged  learnt-r?.  and  through  reading  pf^rlinenl 
references. 

•  Anulyze  all  facets  of  the  total  home  economics  pro- 
gram to  determine  where  adjustments  mav  be  made 
i<»  meet  the  needj=  of  the  disadvantaged  child: 

—  plan  curricula  with  high  expectations  but  real- 
istic in  nature. 

—  capitalize  on  the  positive  aspects  of  the  child's 
culture. 

—  plan  experiences  xvhich  are  designed  to 
change  the  self-image  of  the  child-  believe 
that  it  can  he  changed. 

—  contribute  to  economic  survival  of  deprived 
youth  and  adults  by  emphasizing  command 
of  communication  arts,  relationships,  and 
skills  for  employment. 

—  provide  experiences  that  demons' rate  relation- 
ships between  cause  and  effect. 

—  state  curriculum  concepts  in  such  a  wav  the 
child  may  perceive  their  relationship  to  his 
needs. 

—  cooperate  with  the  elementary  teacher  in 
integrating  learning  experiences  in  groonrmg, 
sanitrtion.  conversation,  selecting  school 
lunches,  eating  behavior. 

—  encourage  membership  in  Future  Home- 
makers  of  America  to  develop  association 
with  an  organization  devoted  to  w^orthy 
causes. 

—  emphasize  career  and  job  opportunities  at  the 
early  adolescent  level. 

—  provide  opportunity  to  develop  cuhural  under- 
standing  and  enrichment  at  all  levels. 

—  provide  programs  for  disadvantaged  out-of- 
school  youth  and  adults  in  neighborhood 
centers  and  housing  developments. 

'  Experiment  with  a  variety  of  approaches  and  tech- 
niques to  develop  the  skslls  and  abilities  of  youth; 


—  de\el<.p  ?hort-tf-rni  niu\<  in  bi-i.-  ^kilN-  aft- 
scJronk  s»uniiner  sfssi»ins. 

• —  3S?irt  in  d<-v  t  lopini:  summer  se-vinn  |«roL^r.i:r.- 
for  chihiren  <»f  niiiirant  K»Tkt^r>. 

—  arrani^e  temporar\  gr.>upinps  f,,r  ^ptM-ial 
stud}-. 

—  use  indi\ iiluai!/r-d  ar.ii  .-wkiII  i:rouj>  in-lru»- 
ti'>n  and  tt'arii  It^arhinL'  !.»  capilaiiz.^  .-n  \va\? 
\ii  ni<.li\aif'  .Hid  niccl  ri'-rds  <.f  d'>a(l\ antai^^'d 

-  (iiju  Uj>oii  the  l}  iiui:ht:^.  fr't'iiriu^.  and  exut'ii- 
enres  of  cliildren  la  f(»rm  a  f()Un.]ali<*n  fi<»ni 
uhicii  to  build  inure  ar^vptable  laniruaiiH  p^-Jt- 
tern?  and  skills. 

help  dcMclnp  accriftablf  social  brhavior 
through  repealed  opjjortunities  for  practice, 

—  n?e  home  and  cdniinirnily  experiences  to  help 
pupiiii  i(Jentify  wa>?  to  improve  own  borne 
and  curnniunity  situations. 

—  include  way?  to  use  surplus  comnjodliies  for 
effective  use  at  home. 

•  Cooperate  to  coordinate  and  nMnforce  other  pro- 
grams carried  out  by  agencies  and  individuals: 
social  welfare,  educational  profirams.  exien?i(m  serv- 
ice, school  lunch,  health,  guidance. 

•  Employ  teaching  methods  dial  f>ring  about  loarniriq 
through  the  use  of  all  sens(^:  demons!rations.  r.de 
playing,  field  trips,  programmed  learning,  story 
telling,  tape  recordings. 

•  Commence  teaching  'Vliere  the  pupil  is"  and  pro- 
vide  experiences  within  his  comprehensi<in.  gradu- 
ally expanding  his  horizons: 

—  recognize  the  posifive  aspects  of  culture. 

—  measure  individual  progress  in  terms  of  per- 
sonal potential,  rather  than  set  standards. 

—  provide  activities  and  experiences  in  which 
child  meets  with  success. 

—  capitalize  on  slowness  and  cantiousness  in 
learning. 

•  Exemplify  characterisiics  esj)ecially  helpful  in  teach- 
ing children  with  educational  handicaps:  undc:r- 
slanding,  compassion,  empathy,  sensitivity,  imagina- 
tion, v;armth,  trust,  respect  for  the  individual, 
resourcefulness,  ability  to  exert  leadership  without 
preaching  or  moralising. 

•  Develop  a  circulating  reference  library  covering  all 
phases  of  borne  economics  appropriate  for  varioris 
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{}ir«.ui.*h  <'/l<'r  anil         <      ^  \^T;ii,<lif\ ini:  .iM  prinri- 

providt*  ri|»|i<.ituiilti»>  fi»r  h.  jrninL:  alu.nt  itrm.- 
of  I  canlv  an*]  intt-rr-t. 

V.  ADAPTSNG  TEACHING  TO  LEARNERS  OF 
DIFFERING  ABILITIES 

Tlu'  f  »?rKf[)l  tint]  generalization  nj>pr<)a»}i  {'■>  teaching 
wliit  h  iri  lws!t  It'll  in  thi?  licrne  e<  ()n«ynii<''i  ccii  ricuUmi 
luakrs  ii  po>>ilpU'  a^iju^t  coiitent  t'^  the  I>a'^kfin»untl 
an«]  ahiiiti<^-s  of  all  [)Uj>i''^  uillioul  ie<>j>ardiztnir  tlic 
fuiMlamcDtal-  or  rs-cntial  k-:unin;:s.  All  p=sci)tial  learn- 
in;:^  identified  in  the  courses  of  >tudy  should  he  tau»i]it 
to  all  pupils.  Since  many  different  samples  of  detailed 
eoiilent  may  serve  to  develop  an  essential  ie:^rninlr 
cquallv  well,  these  sample?  may  be  <^ho*eii  according 
to  the  ability  and  maturity  of  the  pupils,  their  interests, 
current  experiences  or  local  needs. 

An  imaginative  approach  to  classroom  aclivities  and 
outside  experiences  is  ihe  avenue  througli  ^hich  learn- 
iiijis  can  become  meaningful  to  ])upils.  No  tv;o  pupils 
iearn  in  exactly  the  same  way  nor  at  exactly  the  same 
rate  of  speed  and  cttmpreheiision.  Specific  Heveh^pment 
of  a  topic  would  oblige  the  teacher  to  recogni/.e  the 
abilities  of  pupils  in  each  class  and  to  jiuide  their 
learninji  through  ap]>n>priyte  exjicriences  untrl  the 
generalization  can  be  drawn  in  a  meaninp:ful  way  by 
each  j)Upil. 

Teachers  will  have  the  responsibility  for  making 
decisions  about  degrees  of  difficulty  in  generalizations 
expected  from  pupils  in  relation  to  the  maturity  and 
ability  levels  of  pupils.  Generalizations  rr»nge  from 
simple  to  more  complex  statements  as  follows: 

•  A  first  level  of  generalization  may  be  a  descrip- 
tion, a  definition,  an  ar-alogy,  or  identification 
or  a  classification 

•  An  intermediate  level  of  generalization  is  one 
which  shows  relationship  among  ideas  or  con- 
cepts, may  make  comparisons,  may  include  more 
ideas  than  on  the  first  level 

•  The  most  advanced  level  ot  generalization  is  one 
which  explains,  justifies,  interprets  or  predicts 

The  example  on  the  following  pages  suggests  the 
breadth  of  experiences  through  which  it  is  possible  to 


d«'\c'  f>  !l)c  r-.uvif'  If.irniiii:  with  ]'ij|'ils  uho  art-  f -du'-al'ir' 
ri!:'ijt?Jiy  hannirapped.  slow,  avt'ra'.e.  and  iiiflcd 
irajner*.  \\"hi)t'  ih^  learniriiis  aif  the  -anie.  the  dfLHt-t- 
t.j  V.  jiirti  a  iv.H  ticiilar  T>upil.  «jr  i:rt'Ui>  «'f  pupils,  is 
ai'i'-  imr-iie  ihr.Mi  in  «irpth  and  ih^-  I'v-jiis  bv  u}iich 
thr.-^c  It-arm nij^  art-  a.  liii  vrd  vary  a-  \v  idr  lv  as  the 
al'ilities  of  lh<-  p?j})ils  cor.ccrii'-d.  Tbr  cxa^^.i]'!*'  >ho\vs 
h«''V  -  ritain  expt*:  iciu'es  may  Ih^  i:><m1  !.j  ]nnij\.  ate  anil 
<  haUeni:*-  pupiK  <tf  all  al  ilihf^s:  S'>nif  r\iv*rit'iir»'s  aro 
similar  for  tw<^  .>r  tliree  ability  It-vf]--.  and  otluT  rxpcri- 
ftKv-  for  ap])ropriate  puj>il-  of  «»rdv  onr  lt*^i-l  tir  a 
>ini:lt'  3iidi\  idual. 

(^ruujtinu  j>uj>ib  of  relatively  iinmogciit  ^us  mmtal 
ai>i!iiv  i"'  -eparate  classes  provides  oppt»rIunitv  for 
]i  ;:;rnin^:^  to  takt-  jdai^e  nio-t  ci):cirritly.  ^b)re  Irarnint^s 
( .in  be  f«  »lcred  throuiilf  l  onimon  e\{»erien('c^.  Oftt*n 
tlic  r^aJ:  c  tfxhniijue  may  b-^  used  with  separate  t  hiss^'s 
I onipo-ed  t»f  pij])iN  of  an\  one  le^<^].  to  intcrr>t  antl 
.stuimlate  them  t^^  arti<in.  Tliis  exuTiiple  suggots  the 
use  of  a  film  or  fdinstri))  as  an  introductory  d»'\  ice. 
1  fu"  Icarniiig  situations  which  follow  for  each  gr(»up. 
fiowevcr.  are  quite  different:  reijuiring  greater  teacher 
direction  and  supervision  for  pupils  of  limited  ability 
and  providing  0]>purtunitv  ior  progressively  more  in- 
dependent tlunkiug  and  action  in  develojjment  of  the 
content  as  pupil  ability  increases. 

In  schools  with  small  enrollment,  it  mav  be  net  p^- 
to  combine  pupil:-  of  t^vo  <)r  three  ability  group- 
ings iri  the  same  <;lass.  Where  the  range  of  abilities  is 
\\ide  in  any  one  class,  the  teacher  needs  tf)  recognize 
whii'li  activities  can  be  shared  successfully  and  to  be 
creative  in  providing  different  t}pes  of  expefienees  for 
particular  pupils  or  groups  of  pupils.  It  may  be  neces- 
sary for  several  of  the  illustrated  experiences  to  be 
iarrie<l  out  simultaneously  by  different  groups  or  in- 
dividuals within  one  class.  Alternating  activities,  as- 
signing independent  study,  using  capable  pu{)ils  to 
demonstrate  certain  techniques,  employing  total  group 
discussion  at  appro])riate  times,  and  evaluating  regu- 
laily  will  demand  careful  planning  and  coordination 
by  the  teacher. 

This  example  is  illustrative  only  of  ways  a  teacher 
can  plan  some  learning  experiences  in  terms  of  the 
abilities  of  pupils  in  the  class.  It  is  not  to  be  inter])reted 
as  a  teaching  plan  which  carries  learning  through  to 
the  point  of  formation  of  a  generalization  by  the  pupil. 
Specific  help  with  the  process  of  teaching  toward  a 
generalization  is  found  in  the  section  Methods,  Ma- 
terials, and  Media.  Guidelines  for  teaching  pupils  with 
differing  abilities  and  experience  which  precede  this 
example  will  be  an  especially  helpful  resource  as  the 
creative  teacher  develops  additional  ideas. 
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SUGGESTIONS  FOR  TEACHING-LEARNING  EXPERIENCES 


Reference:  Home  Economics  Grade  8,  Concept  II— A,  Generalizations  1  and  2, 
Essential  Learnings — Importance  of  Good  Grooming  and  Health  and 
Beauty  Habits  for  Good  Grooming 


EoucABhE  Mentally 
Handicapped 


LEARNERS 


Slow 
Learners 


AvERACK 

Learners 


Gifted 
Learners 


Use  film  or  filmstrip  showing  characteristics  of  good  health  and  grooming  and  effects  of  good 
and  poor  habits  and  attitudes  toward  health,  body  care,  and  general  appearance  to  introduce 
concept  and  motivate  pupils. 


Use  pictures  of  people 
from  magazines,  photo- 
graphs,  paintings  which 
can  be  handled  and  ex- 
amined by  pupils.  Ask 
them  to  tell  which  persons 
look  nice  to  them  and 
why.  Guide  them  in  bring- 
ing out  evidences  of  good 
grooming. 

Arrange  adult  dolls  on  a 
table  in  various  stages  of 
cleanliness  and  attractive- 
ness. Have  pupils  choose 
dolls  they  would  like  as 
a  friend,  a  clerk  in  a 
store,  someone  to  take 
care  of  a  house  or  young 
children,  a  hospital 
worker.  Guide  thenci  in 
telling  why;  reinforce  ele- 
ments of  grooming. 


Have  pupils  locate  pic- 
tures from  magazines,  in 
books,  from  works  of  art 
which  illustrate  features 
of  good  health  and  groom- 
ing. Have  them  arrange 
these  in  a  bulletin  board 
display.  Assign  reading 
of  appropriate  level.  Have 
pupils  use  key  ideas  illus- 
trated on  bulletin  board  as 
a  springboard  for  class 
discussion  of  characteris- 
tics and  importance  of 
good  grooming. 


Have  pupils  select  a  famous  personality  or  a  teen  idol 
such  as  a  movie  star,  special  event  queen,'  astronaut, 
singer;  read  about  them  in  popular  press,  magazines, 
and  report  on  the  elements  of  appearance  which  influ- 
ence their  position  and  the  health  and  beauty  practices 
they  follow. 


Develop  with  pupils  a  checklist  of  good  grooming  and 
health  characteristics.  Have  pupils  carry  out  self-analy- 
sis, using  checklist.  Assign  reading  from  resources  of 
appropriate  level  and  develop  a  pupil  panel  presenta- 
tion relating  grooming  and  health  to  personal  values 
and  to  the  varied  regular  routines  which  become 
desirable  health  and  grooming  habits. 


Have  pupils  analyze  and 
report  how  grooming  de- 
tails establish  or  influence 
particular  characters  in  a 
short  story  or  play. 

Have  pupils  investigate 
and  report  on  teen-age 
fads,  health  and  cosmetic 
frauds  which  influence 
personal  appearance.  En- 
courage  pupil  contact 
with  varied  information 
sources — such  as  school 
nurse,  doctor,  science 
teacher,  television,  peri- 
odicals, health  and  science 
reference  material. 


Have  pupils  interview  an 
attractive  older  girl  in 
school  or  college  and 
write  a  report  about  the 
beauty  and  health  prac- 
tices she  thinks  are  im- 
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Educable  Mentally 
Handicapped 

Lkarneus 


Slow 
Learners 


Ask  physical  education  teacher,  scliool  nurse,  or  other 
resource  person  to  demonstrate  procedures  and  simple 
routines  for  developing:  good  personal  health  habits: 
in  using  good  posture  for  standing,  walkings  sitting, 
caring  for  face  and  hands,  brushing  and  arranging 
hair,  menstrual  practices,  cleaning  and  trimming  nails, 
cleaning  combs  and  brushes,  caring  for  undergarments, 
polishing  shoes. 


Average 
Learners 


Gifted 
Learners 


Have  pupils  discuss  ihe  effect  of  good  health  and 


grooming  linb'' 

nient  of  ■ 

and  gro< 

rest,  well 

of  personal  cmc 

metres,  clothing. 


e.  energy,  and  enjoy- 
tard  essential  personal 
to  posture,  exercise, 
aenstruul  habits,  daily  routine 
hiiir,  skin,  deodorants,  nails,  cos- 


Use  pictorial  flash  cards 
to  help  pupils  recognize, 
use  related  vocabulary. 

Have  pupils  practice  procedures  directly  following 
demonstrations. 


Repeal,  and  continue  prac- 
tice of  routines  in  both 
home  economics  and  spe- 
cial education  classes. 
Urge  practice  at  home. 


Have  pupils  continue 
practice  of  good  health 
routines  at  home,  by 
checking  a  personal  health 
chart  periodically  re- 
viewed in  class. 


Demonstrate  1  pupil  or  teacher)  or  use  illustrations 
on  flannel  board  or  overhead  projector  to  show  some 
procedures  and  routines  in  need  of  particular  emphasis 
for  group. 

Encourage  practice  of  good  health  and  grooming 
routines  at  home. 


Have  pupils  view  television  commercials  advertising  beauty  and  health  products, 
noting  all  information  given.  Discuss  amount  of  real  information  as  opposed 
to  emotional  appeal,  kinds  of  information  omitted,  effect  on  prospective  buyer. 


Invite  foreign  exchange  student  to  tell  class  about  type  of  makeup  used  by  girls 
and  women  in  Japan,  India,  other  cultures.  Discuss  differences.  Invite  drama 
teacher  to  explain  extremes  necessary  in  stage  makeup  as  compared  to  makeup 
suitable  for  everyday  living. 


Ask  chemistry  teacher  or  local  pharmacist  to  demon- 
strate how  lipstick,  deodorant,  hand  creams  are  made 
and  purposes  of  particular  ingredients,  and  to  compare 
technical  details  of  permanent  waving  as  opposed  to 
straightening  hair. 


Have  pupils  consult  school 
nurse  or  doctor  and  pre- 
pare exhibit  showing  ways 


Have  pupils  carry  out  in- 
dependent research,  con- 
sulting various  resource 
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THE  HOME  ECONOMICS  TEACHER 

Each  teacher  holds  the  key  to  a  challenging  and  eflfec- 
live  learning  situation.  Throughout  history  great  efforts 
have  been  made  to  define  good  teaching  and  describe 
the  successful  teacher.  An  early  conception  of  the  good 
teacher  was  that  of  a  scholar;  it  was  assumed  that  a 
person  who  knew  could  teach  others.  Knowing  is  not 
enough,  however.  A  later  approach  to  exploring  the 
question  was  in  terms  of  teacher  competencies;  even 
this  does  not  get  at  the  base  of  quality  teaching.  A 
continued  and  personal  search  for  clues  to  being  a 
good  teacher  is  a  professional  responsibility. 

I.  THE  TEACHER  AS  A  KEY  TO  LEARNING 

To  be  successful,  teaching  must  lead  to  learning. 
Frequently,  teachers  who  know  their  subject  matter 
thoroughly  and  meet  many  of  the  competencies  to 
be  found  on  any  list  suddenly  become  aware  that  pupils 
are  not  learning  or  that  the  degree  of  learning  is  fall- 
ing short  of  what  is  expected.  The  teacher's  problem 
then  becomes  one  of  learning  more  about  learning, 
more  about  pupils,  more  about  himself.  The  learning 
process  is  not  a  static  condition  but  one  that  grows 
and  fffivfilnne 


and  inspiration  for  learning  is  based  on  the  teacher's 
own  feelings  of  competence  and  personal  worth; 
these  can  be  reinforced  through  continuing  personal 
and  professional  growth. 

II.  PROFESSIONAL  GROWTH 

Quality  in  the  home  economics  program  can  be 
enhanced  through  the  teacher's  active  concern  with 
the  following  points. 

•  Keeping  up-to-date  with  changes  in  education.  All 
basic  changes  in  philosophy,  organization,  theory 
have  specific  effect  on  home  economics.  Experi- 
mentation and  innovation  are  central  to  educa- 
tion today,  and  the  teacher  or  program  that  is 
content  to  stand  still  very  quickly  is  moving 
backward. 

•  Reexamining  personal  beliefs  in  relation  to  basic 
concepts  about  home  economics  education.  De- 
velop local  programs  in  line  with  beliefs,  con- 
sidering cultural,  social,  economic  backgrounds 
and  future  plans  and  aspirations  of  pupils.  Use 
teaching  procedures  which  will  bring  about  most 
effective  learning.  Display  respect  and  enthusiasm 
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share  of  routine  school  assip:nmentp  and  use  them 
to  extend  personal  unclerstandi.nii  of  the  total 
.s  hoo!  projirani,  increase  contarJs  ith  pupils  and 
faculty,  and  ])rovi(le  opportuniti  -  for  interpret- 
in<5  j)hilosopliy  and  functions  (  'w  home  eco- 
nomics program.  Re  interested  in  the  school 
district  and  all  phases  of  its  educational  program. 

Keeping;  personal  aua  professional  (loals  i:i  hah 
ancc.  Understand  responsibilities  of  roles  as- 
sumed simultaneously — teacher,  lioinemaker, 
community  citizen.  Recognize  personal  assets  and 
limitations  in  relation  to  physical  and  mental 
health,  ability,  and  talents  when  carrying  out 
varied  responsibilities.  Be  aware  of  values  from 
participation  in  professional  and  voluntary  serv- 
ice organizations  in  the  community  which  pro- 
vide personal  contacts  helpful  in  comprehending 
the  tenor  of  community,  understanding  customs 
and  practices  of  families,  and  locating  sources  of 
help  for  leaching. 

Developing  personal  qualities  important  in  work- 
ing with  youth  and  adults.  Sympathetic  interest 
in  people,  vitality,  positive  attitudes,  honesty, 
dependability,  skills  in  communication  and  in 
classroom  management  can  all  be  practiced  and 
enhanced  through  personal  effort.  Allow  time  and 
energy  for  planning  and  teaching  by  delegating 
to  pupils  such  routine  tasks  in  the  operation  and 
maintenance  of  the  department  as  arrangement 
of  bulletin  boards,  care  and  upkeep  of  facilities, 
handling  business  of  department. 

Recognizing  the  differences  in  pupils.  Become 
familiar  with  backgrounds  and  abilities  of  pupils 
as  individuals.  Make  it  a  personal  challenge  to 
find  points  of  contact  and  experience  which  will 
help  disadvantaged  pupils  break  long  chains  of 
failure  and  disappointment.  Do  not  be  satisfied 
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with  pat  answers  based  on  any  mea.«<ure  of  intel- 
lect or  ability  which  does  not  adjuf>t  for  cultural 
or  class  differences.  Accept  the  fart,  and  he 
pleased  that  superior  students  may  often  forge 
ahead  of  the  teacher  when  released  to  do  so. 
Develop  a  feeling  of  commitment  to  each  pupil, 
whether  progress  is  great  or  limited. 

•  Capitalizing  on  opportunities  to  improve  profes- 
sionally. Special  courses  and  advanced  study  offer 
opportunities  for  extending  knowledge  and  im- 
proving insights  and  teaching  techniques.  Educa- 
tional organizations  provide  meetings,  workshops, 
and  journals.  Participation  in  organizations  and 
projects  enhances  leadership  ability.  Contacts 
with  professional  people  stimulate  thinking  and 
action.  Travel  at  home  and  abroad  fosters  in- 
sights into  behavior  and  customs  of  people.  Read- 
ing materials  abound  in  information  and  descrip- 
tion which  contribute  immeasurably  to  the 
breadth  and  depth  of  educational  reserve  and 
keep  a  teacher  abreast  of  the  times. 

•  Sharing  experiences  and  insights.  Talk  with  other 
teachers  about  successful  projects  and  ideas  for 
teaching.  Write  magazine  and  newspaper  articles 
or  notes  for  newsletters  which  will  add  strength 
to  the  profession  by  extending  promising  prac- 
tices that  are  discovered  or  adopted. 

•  Enjoying  teaching.  Enthusiasm  for  young  people 
and  for  the  job  is  essential  to  good  teaching. 
Work  to  resolve  minor  irritations  and  situations 
w^hich  cause  gnawing  discontent.  Develop  a  deep 
pride  in  being  a  teacher. 

Teaching  is  complex,  but  the  endeavors  and  ac- 
complishments of  the  home  economics  teacher  will 
inevitably  have  far-reaching  effects  on  the  personal, 
home,  and  community  life  of  many  individuals.  Only 
one's  best  efforts  are  good  enough. 
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SPACE  AND  FACILITIES  FOR  TEACHING  HOME  ECONOMICS 

Space  and  facilities  play  a  significant  part  in  the  teaching  and  learning  of  lioine 
economics,  llie  curriculum  sets  up  behavioral  outcomes  which  can  be  met  most  easily 
and  efficiently  if  appropriate  facilities  are  provided.  Since  the  school  situation  ran- 
not  provide  all  facilities  required  for  depth  hi  each  area  of  learning,  homo  and 
community  experiences  involving  additional  facilities  are  used  to  supplement  school 
experiences. 

I.  CONSIDERATIONS  IN  PLANNING  SPACE  AND  FACILITIES 

The  cooperative  efforts  of  administrators,  architects,  knowledgeable  community 
citizens:  home  economics  teachers,  arid  consultants  should  be  involved  in  planning 
new  departments  and  renovating  older  ones.  Some  factors  to  consider  and  their 
implications  for  planning  and  equipping  the  home  economics  department  follow. 


Factors  to  Co.vsider 


GROUPS  TO  BE  SERVED:  Home  economics  is  de- 
j^igned  [or  pupils  at  the  elementary  and  secondary 
levels  and  for  adults  of  all  ages.  Special  considei  atioii 
is  given  to  teaching  mentally  and  physically  handi- 
capped pupils,  culturally  disadvantaged  youth,  poten- 
tial dropouts  and  terminal  pupils  who  desire  to  pre- 
pare for  employment  in  home-related  occupations. 


SCOPE  OF  INSTRUCTIONAL  PROGRAM:  Home 
economics  helps  pupils  to  recognize  the  importance  of 
the  family  as  the  basic  unit  of  a  democratic  society; 
io  become  effective  consumer  of  food,  clothing,  hous- 
ing, and  other  goods  and  services;  to  understand 
growth  and  development  of  infants  and  children;  to 
manage  individual  and  family  resources  effectively;  to 
become  constructive,  creative  citizens;  to  understand 
and  appreciate  the  influences  of  other  cultures  upon 
individuals  and  families. 


Implications  for  Planining  and  Equipping  the 
Home  Economics  Department 

•  Sufficient  space  is  needed  in  each  teacher  station  for 
a  inaximuni  class  size  of  24  pupils 

•  A  home  economics  center  on  the  first  floor  of  the 
building  is  preferable  for  convenience  in  delivery 
of  supplies,  installation  of  equipment*  accessibility 
to  special  groups  of  pupils. 

•  Types  of  equipment  selected  should  vary  according 
to  size,  age,  and  ability  of  groups  of  pupils. 

•  The  complete  department  should  contain  facilities 
for  teaching  all  phases  of  home  economics;  child 
development;  family  economics;  housing  and  fur- 
nishings; management;  nutrition  and  food;  per- 
sonal, family,  and  community  health;  personal  and 
family  relationships;  textiles  and  clothing. 

•  Each  teacher  station  should  provide  facilities  for 
teaching  several  phases  of  home  economics. 

•  Homelike  equipment  and  furnishings  are  needed, 
such  as  complete  kitchen  units,  portable  and  cabinet 
sewing  machines,  laundry  equipment. 

•  Display  space  should  be  provided  for  exhibiting 
projects  developed  in  classes,  in  the  Future  Home- 
makers  of  America,  and  at  home. 


TYPES  OF  LEARNING  EXPERIENCES:  Learning 


•  A  variety  of  equipment,  products,  resource  ma- 
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HoMK  Economics  Department 


variety  of  purposes  should  be  providefl  to  riicoura^o 
independent  study  and  group  activities. 

•  Space  to  accomodate  both  larfie  and  small  groups 
and  allow  for  team  teaching  is  made  possible 
through  the  use  of  movable  pc>rtitions. 

•  Planned  storage  within  the  department  and  adjacent 
to  it  provides  for  ease  and  efficiency  in  use  and  care 

  of  equipment  and  supplies. 

II.  ARRANGEMENT  OF  SPACE 

Home  economics  facilities  should  represent  attainable  standards  of  home  living  in 
the  community  and,  at  the  same  time,  reflect  new  developments  in  equipment  mid 
furnishings.  They  should  stimulate  'aterest  in  making  homes  livable  and  satisfying. 
The  department  should  provide  pupils  with  the  opportunity  to  study  and  work  in  a 
colorful  and  pleasing  environment  designed  also  to  lead  them  to  new  understandings. 
Flexibility  is  the  basic  concept  to  keep  in  mind  in  planning  and  equipping  a  home 
economics  center. 


An  analysis  of  the  home  economics  program  sug- 
gests that  four  basic  areas  be  provided  in  the  depart- 
raent. 

1.  Family  living-discussion  area.  This  area  provides 
a  place  for  teaching  such  aspects  of  home  economics 
as  the  selection,  arrangement,  and  care  of  furniture  and 
furnishings;  growth,  behavior,  and  care  of  children; 
home  care  of  the  sick;  personal  and  family  relation- 
ships. It  serves  as  a  hospitality  center  where  social 
experiences  can  be  arranged,  and  it  makes  possible  a 
flexible  space  for  using  such  teaching  methods  as 
discussions,  talks  by  resource  persons,  committee  work, 
demonstrations,  viewing  of  visual  aids.  A  few  care- 
fully chosen  pieces  of  living  room  farniture  placed  in 
one  corner  of  the  room  will  meet  the  needs  of  this 
area  and  provide  flexibility. 

2.  Kitchen  area.  A  place  for  experiences  in  foods 
and  nutrition  which  help  pupils  gain  knowledge,  under- 
standings, and  skills  in  the  selection,  preparation,  and 
serving  of  family  meals  and  foods  for  special  occasions 
is  represented  by  this  area.  From  one  to  four  kitchen 
areas  will  be  needed,  depending  upon  enrollment, 


area  may  provide  flexible  space  for  leaching  concepts 
in  home  care  of  the  sick,  child  development,  and  rela- 
tionships. 

4.  Resource  area.  This  is  a  place  for  locating  teach- 
ing materials  and  media  and  equipment  such  as  washer, 
dryer,  freezer,  shared  by  several  teachers  in  a  center. 
It  may  serve  as  a  teacher's  office,  conference  room, 
workroom  for  independent  study  and  committee  work. 
In  a  school  with  two  or  more  teachers,  the  resource 
center  should  be  located  in  a  separate  room  adjacent 
to  the  other  areas. 

The  best  location  and  arrangement  for  these  areas 
within  a  home  economics  center  will  vary  in  local 
situations.  The  amount  of  space  allocated  for  teaching 
iiic  program,  numbers  and  types  of  pupils  per  class, 
methods  of  teaciaa^^  physical  features  of  the  space, 
and  the  need  for  sharing  space  and  facilities  among 
teachers  will  all  affect  decisions  in  this  realm. 

Two  ways  in  which  the  areas  mentioned  may  be 
grouped  are: 

All-purpose  room — all  four  areas  in  one  room. 
Multipurpose  room — combination  of  two  or  three 
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use  of  (:«a('Ii  leacIuT  slalinii.  Majnr  <  Iiarach*risn(  s  whirli 
should  I)e  rcn(?(  l(Ml  in  ilie  arriiiijitrntMit  of  facililie?  in 
any  depart  men  I  are: 

•  Maxinjujn  utilization  of  space  lliroiiirli  plannin.u 
niulli])urpose  u.ses  of  areas,  placin^^  lar^ie  equip- 
niiuit  aj^ainst  walls  with  a  niininium  of  fixed 
i7?5tallalions  projeeting  into  the  room. 

•  Pmi'.  '  ion  for  ii"xi!'il:l\  hy  havfii.ii  liiihtweight 
l;jji'Hes  and  chairs  >\hieh  ean  ht:  stoied  easily 
when  not  in  ase,  usinp:  movable  dividers  to  sepa- 
rate space  for  individual  amO  simall  irroup  work, 
having  some  trapezoidal  shaped  (tahles  which  can 
he  used  in  various  arraingemeiUs,  using  sectional 
furniture,  using  portahle  e(}U3j)inient,  such  as  iron- 
in-,  hoards  ami  sewing  niachint^^. 


•  ICnicieiiry  of  working  conditions  for  pupH^  and 
teachers  by  locating  all  home  economics  f:n  ilitie? 
adjacent  to  each  other,  having  storage  cahincls 
designed  for  s|>ccific  purposes  and  nevihilits  and 
located  where  easily  ac(  essihir,  pi  o\  i(|ing  e(piij)- 
menl  and  furnishings  eas\  to  use  and  cart^  for. 
pioviding  suHicifnt  and  soil.d''  1  Ut  \\  -jls. 
and  having  :       ,.iks  Imh*!.     ..u  i  .ludio- 

visuals  either  in  the  all-purpose  rooiii  or  resource 
center  a\'ailahle  to  more  than  <  nc  teacher. 

Home  rononiics  facilities  contribute  to  cfTcelive 
■^eaehing  ^nd  learning  when  they  are  I  1  )  planned  in 
:  lation  tu  the  purposes  of  home  economics  education 
^nd  to  thr-  concerns  of  individuals  and  families  in 
>cal  sclio^)!  district,  (2)  arranged  for  oj)timum  ust? 

available  space  and  for  convenience,  and  (3)  used 
as  tools  in  vlaily  teacliing. 
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Unilecl  States  Department  of  HeaJth,  Eidiication  and  Welfare.  Oilice  of 
Education.  Washington,  D.C.  20202.  Space  and  equipment  for  home  ecc 
nomics  programs.  Rev.  ed.  Ata  Lee.  VMS 

 Planning  schools  for  new  mecita,  lOGl 

University  of  Illinois.  Office  of  Home  Ecoiitsmics  Education.  ?>;il  Gregory  Hall, 
Urbana,  Illinois  61803.  "Good  management  in  every  department."  ilhtiois 
Teacher  of  Home  Economics.  Vr6.  Feb.  1962 

•  —  ''Innovulions  in  space  and  facilities  for  homemaking  department." 

Illinois  Teacher  of  Home  Economics,  V:7.  Jan.  1962 


METHODS,  MATERIALS,  AND  MEDIA 

It  is  the  learner  who  must  perceive  and  make  meaning  out  of  what  is  being  taught. 
One  important  responsibility  of  the  teacher  is  to  utilize  methods,  materials,  and  media 

which  will  nrnvi^^^»  cfimiilnfirjn  f^y  t\^i<  ]nr>-^-n'i>^fr  r>*^A  fU^  ,v^^„f.,^»-  ^  :U1-  l^^K  .  ... 


ihimf:  KCfiNOMics  TDrcATioN — svi.i.Anr> 


L  PRINCIPLES  OF  LEARNING 

An  iinderslaiiding  of  the  n;Uure  of  learninj:  is  vilal  in  order  to  provide  a  tearhinji- 
leariiin<r  environment,  and  nitanin<rful  exp(Mi(»nfM'r:  whtr]}  pift  (he  nptinnnn  (lev(4o|)- 
nirnt  of  all  pupils.  Altliouj;li  fov  pirrist^  laws  and  far  ts  rlain  i^leas  and  jirinci- 

]i\vs  ]\{\\\  CDine  to  he  widely  accepte{l  an(]  Puj)p(nt(Hl  thron<ih  experienro  and 
repealed  ohservation.  Some  of  these  ideas  and  their  inij)li(\itions  for  the  home 
economics  leacht^r  will  he  helpful  in  plamnnpi  learning  cxperieiires. 


PuiNi  in  i>  OK  Leaumng 

The  i/Ti  "  Vedual  ca'{})acities,  interests,  emotional  states, 
and  pixv,,'  -'♦^s  of  pnyiils  influence  the  typ^>e  and  degree  <»f 
learni?ir  »    ich  take  place* 


The  ffuarn  of  learning  tends  to  he  hiiiher  when  learn- 
ing in  rnoi*  .aled  by  success  xather  than  failure  and  by 
com])stU)ihjy  of  class  and  personal  goals. 


Rctenlu*);  of  learning  appears  to  be  greater  when  ihe 
facts  anvd  skills  learned  are  clearly  understood  and 
related      a  whole. 


Learnr^^T'i  is  facilitated  llirough  pupils'  active  participa- 
tion im  ilite  learning  situation. 


The  oihility  tlo  apply  current!  knowUedge  and  skills  to 
differtenl  siliaatioins,  now  and  in  the  future,  requires 
the  aiif>ilily  Uu  see  relationships  and  make  generaliza- 
tions 


Information  about  the  extent  and  rate  of  learning  by 
each  T^apil  is  essential  in  determining  effectiveness  of 
learn:   ir  experiences. 


Implications  foh  thk  IIomk  KroNciMics  Tkacukf 

Know  and  understand  the  j)ersonal  history  of  each 
pupil  and  the  honie  and  connnnnity  environment  in 
which  he  lives.  Use  this  data  in  planning  content,  learn* 
ing  experiences,  and  methods. 


Be  generous  with  j)raise  and  encouragement.  Find  ways 
for  each  puj)il  to  exj^erience  success  at  some  level.  Plan 
class  goals  which  recognize  and  build'  ujion  pupil:?' 
interests  and  aspirations. 


Present  content  in  relation  to  broad  concepts  or  areas 
{)f  study,  rather  than  in  terms  of  isolated  subject 
matter. 


Use  methods  of  instruction  which  actively  involve 
pupils. 


Emphasize  the  level  of  learning  which  requires  pupils 
to  try  to  see  relationships  and  apply  learnings  to  many 
situations,  rather  than  merely  learning  factual  mat<;rial. 


Establish  a  program  of  evaluation  to  determine  pupil 
growth  and  development  and  utilize  results  in  identify- 
ing successful  methods,  materials,  and  media. 


Learning  opportunities  in  home  economics  are  provided  through  a  variety  of 
experiences  and  in  many  places.  Experiences  in  Future  Homemakers  of  America,  in 
homes,  and  in  the  community  supplement  and  enrich  classroom  learnings. 

II.  TEACHING  METHODS 


:v2 


THI-: 


iF:  OK  NKW  VoHK 


Tkaofing  Mkthods 

CASK  PnOBLVM:  Problems 
<:losely  rdal(?(]  to  pupil's  experi- 
enrrs  and  underMaTitling  and 
.staled  in  terms  of  specific  situa- 
tions, alrea<ly  written  or  pri^jared 
by  ieachers  and/or  pupils 

DISCUSSION: 
Brainstorming 

Quick,  creative  imaginative  re- 
sponses to  a  specific  topic  by  large 
or  iimall  group 


Buzzing 

A  number  of  small  groups  consid- 
ering specific  subjects,  with  mem- 
bers of  each  group  serving  as 
leader  and  recorder.  Variation: 
:ussions  66 


Circular  Response 
Each  pupil  sitting  in  a  circle  con- 
tributing to  topic  being  discussed 
as  his  turn  comes  in  the  circle 


Debate 

Two  persons  or  two  panels,  each 
presenting  a  different  side  of  a 
controversial  subject 
Variation:  Forum 


•  Ruvii'W  cas^i  problnii^  identify 
jxjintr^  to  I)e  considtTtMl. 

•  lMKoura«:t:  pupils  t(^  explore 
problems,  wlm>1i  and  evaluate 
t^acb  fart,  suggest  solutions. 

•  Present  problem  to  be  solved. 

•  Record  quick,  creative  ideas 
from  group. 

•  Si?reen  arjd  evaluate  suggestions. 

•  Sununarize  possible  solutions. 

•  Present  topic  and  exported  out- 
comes. 

•  Allow  a  specific  amount  of  time 
for  buzzing. 

•  Have  a  member  of  each  group 
report  highlights  of  discussion. 

•  Present  topic  for  discussion. 

•  Give  each  pupil  a  chance  to 
contribute  within  a  given 
amount  of  time. 

•  Record  contributions  and  sum- 
marize after  topic  has  been 
adequately  covered. 

•  Allow  each  person  or  team  to 
present  information  regarding 
pros  and  cons  of  the  subject  and 
provide  opportunity  for  answer- 
ing arguments  given  by  oppo- 
nents. 


■^I'HPOSKS  von  T'sK 

•  IdeiUlf)  irig  \aiioiis  phases  of 
personal  and  social  relationships 

•  (^onsielering  intimate  situations, 
personal  f(\irs.  and  probh-nis  in 
an  impersonal  mnnner 

•  Expos in.^  (pjickly  a  variety  of 
ideas  upon  whiih  to  base  plan*? 
arid  decisions 


•  Drawing  implications  following 
a  film  or  presentation 

•  Identifying  <pjestioti>  or  ideas 
to  be  answered  liy  a  resource 
person  or  dnring  n  unit  of  study 


•  Getting  many  points  of  view 
quickly 

•  Summarizing  understanding  of 
topic  by  each  pupil 


•  Deliberating  impersonally  on  a 
controversial  issue 

•  Introducing    authoritative  in- 
formation to  the  group 


Have  class  or  committee  judge 
most  convincing  presentation. 


HOME  ECONOMICS  EOrCATlON — SYMAUIS 


Teaching  Methods  Glides  for  Using  Pi  ki^osks  kor  Use 


Allow  questions  aiul  coniiMents 
from  group  followiri*!  panel  (lis- 
cussiori. 


Questions  and  Answers 
Raising  key  questions  in  relation 
to  a  specific  subject  and  obtaining 
answers 


•  Formulate  clear,  concise  k<*y 
questions. 

•  Introduce  questions  and  allow 
time  for  eacli  to  be  thoroughly 
considered. 

•  Summarize  periodically. 


•  Chnifylng  topics 

•  Slimnlnting  critical  thinking 

•  Kvaluating  l(\uning 

•  Obtaining  information   from  a 
lesonrce  person 


Symposium 

Brief  talks  by  a  few  persons,  each 
presenting  a  different  phase  of  the 
same  general  topic  before  the 
group 


•  Have  leader  give  overall  view  of 
general  topic  and  point  out  each 
participant's  contribution. 

•  Limit  each  jjarticipant  in  tinic 
and  scope  oi  conlent. 

•  Have  leader  summarize  and 
open  diacuspion  to  entire  gronp. 


•  Presenting  vurious  phases  of  a 
topic  to  cr<'atc  a  picture  of  the 
whole 

•  Giving  acccjjted  information  in 
some  depth  in  a  shv>rl  time 


Total  Class  Discussion 
Mutual  sharing  of  ideas  in  relation 
to  a  common  topic,  frequently  led 
by  teacher 


•  Plan  with  pupils  for  obtaining 
sufficient  information  or  experi- 
ences to  deal  with  topic  to  be 
discussed. 

•  Create  comfortable  climate  in 
which  each  person  feels  free  to 
speak. 

•  Orient  group  to  topic  and  de* 
sired  outcomes. 

•  Guide  discussion,  keep  com- 
ments relevant  to  topic  being 
discussed. 

•  Summarize  periodically. 


Formulating  generalizations 

Establishing  criteria 

Exploring  an  idea 

Organizing  plans 

Planning  and  evaluating  group 
progress  cooperatively 

Stimulating  thinking 


COMMITTEE  WORK:  Two  or 
more  pupils  working  together  on 
a  section  of  or  an  entire  problem 


Identify  problem  or  project  and 
understand  action  to  be  taken 
by  individuals  and  by  the  entire 


Completing  an  extensive  project 
with  minimum  time  and  effort 

Pursuing  phases  of  a  project 


Tin:  lAn  KKsiTV  of  thi:  st\ti:  or  m:\v  vomk 
(ii  IDES  l  ow  TsiNc;  1 


Tkaching  Mkthous 

DEMONSTRATION :  Pres.Mitatioii 
of  a  process  jziven  by  teacher, 
jjiipils,  resource  person,  or  com- 
liinalion  of  these 


DRAMATIZATION: 
Sociodrama  or  Role  Playing.  Act- 
ing out  spontaneously  various  roles 
within  a  real  life  situation 


Skit.  A  prepared  script,  designed 
as  a  play  or  a  nnock  radio  or  tele- 
vision broadcast,  presented  directly 
by  pupils  or  through  use  of  pup- 
pets or  marionettes 


Pantomime.  Portrayal  of  situations 
and  character  roles  through  ac- 
tions without  words 


FIELD  TRIP:  A  planned  visit  out- 
side the  regular  classroom  ar- 
ranged by  teacher,  and/or  pupils, 
and/or  Barents 


•  Deterniine  points  to  be  tauiiht. 

•  Plan  procedures  for  pn^senta- 
tion,  time  alloration. 

•  Assenil)le  equipment,  supplies, 
teaching  aids. 

•  Have  pupils  sunnnarize  ap- 
proved procedures  which  were 
demonstrated. 

•  Plan  the  situation  and  define 
roles  to  be  played. 

«  Select  participants  and  orient 
remaining  pupils  to  observations 
to  be  made. 

•  Follow  the  action  with  discus- 
sion. 


•  Have  pupils  write  or  select  a 
script  appropriate  for  current 
class  work. 

•  Rehearse  skit. 

•  Prepare  group  for  observations 
to  be  made. 

•  Follow  the  skit  with  total  group 
discussion. 

•  Plan  the  situation. 

•  Prepare  group  for  observations 
to  be  made. 

•  Summarize  learnings  from  the 
dramatization. 

•  Arrange  place  of  trip  and  things 
to  be  seen  in  relation  to  pur- 
pose, time. 


•  Intiodurin;^  a  nrw  roncrpt  <ir 
skill 

•  Selling    standards    for  pupil's 
work 

•  K\alua(ing  pu])irs  unde^rstand- 
ing  and  progress 


•  Viewing  personal  and  family 
problems  objcclivelv 

•  Examining  ways  indi\idual8 
inter£,;(«t  toward  each  other 

•  Seeing  the  possibility  of  varied 
solutions  to  a  problem 

•  Discovorinjj  ))ersonal  feelings 
and  emotional  rrspotisvs  in  situ- 
ations 

•  Emphasizing  or  clarifying  a 
class  topic 

•  Providing  content  which  will 
motivate  further  investigation 
of  a  topic 

«  Portraying  factors  influencing 
real  life  situations 


•  Demonstrating   techniques  for 
performing  certain  tasks 

•  Showing  feelings  and  actions  in 
relation  to  different  situations 


•  Providing  firsthand  information 
and  knowledge  of  service,  prod- 
uct, or  facility 


HOME  ECO.NOMICS  KDCCATION — iiVLLAlilS 


rr.xc  niNt;  Mkthods  GriDi-s  kor  I  sing  Purposes  row  Use 


•  Have  pupils  sunirnari/t*  leani- 


INDIVIDI  AI.  STUDY:  A  impil 
woikii)^^  hv  himself  undtT  tradier 
supervision  on  tcacher-iiuule  as- 
vijzniik'nl?,  pupil  initiattMl  projects 


t  Mrritifv  subject  or  project  to  he 
initiated  and  plan  for  aceoni- 
plishiiig  it. 

•  Permit  pupil  to  work  independ- 
oiitly  usin<:  a  variety  of  re- 
sources: iiive  guidance  as 
needed. 

•  Evaluate  projiress  frequently. 


•  Kxplorinj:   j^peciid    interests  oY 
features  (^,f  a  jiiven  project 

•  Iru  reasinji  skills  in  ?onie  areas 
of  lio:ne  cc'onoinics 

•  Providinji    greater    scope  and 
deptli  to  an  area  of  interest 


INTEKVIEW:  Asking  questions  of 
individuals  or  groups  in  relation 
to  infornjation  for  current  elass- 
\\ork  or  s})ecial  project 


•  Review  w  ith  interviewee  pur- 
jK)se  of  visit  and  type  -cvj  in- 
formation desired. 

•  Guide  inter,  iewee  in  giving 
only  most  pertinent  information. 

•  Summarize  highlights  of  inter- 
view. 


•  Gaining  firsthand  facts  and 
hackground  material  on  special 
topics 

•  Acquiring  opinions  of  special- 
ists in  a  field 


LABORATORY  WORK:  Individ- 
ual  or  group  activity  involving  the 
application  of  generalizations  and 
principles  in  a  realistic  situation. 
Emphasis  on  skills  as  well  as  cogni- 
tive learning 


•  Explain  nature  of  the  project 
and,  with  pupils,  determine 
goals  of  the  activity. 

•  Guide  pupils  in  correct  uses  of 
supplies  and  efjuipnient,  and 
raise  questions  to  help  pupils 
think  through  ways  to  improve 
their  use  of  resources. 

•  Evaluate  accomplishments  and 
determine  improvements  to  be 
made  another  time. 


•  Having  actual  experience  in  a 
realistic  situation 

•  Developing  managerial  ability 
and  ability  to  work  with  others 

•  Applying    generalizations  and 
principles 

•  Reinforcing    learning  through 
doing  and  seeing 


LECTURE,  TALK,  OR  SPEECH: 
An  oral  or  taped  presentation  by 
teacher,  pupil,  or  resource  person 


•  Present  the  topic  and  points  to 
note  to  class. 

•  Use  supporting  devices  and  tech- 
niques to  hold  interest  and 
emphasize  points. 

•  Summarize  and  solicit  reactions 


•  Presenting  new  information  and 
ideas 

Increasing  understanding  of  a 
subject  by  using  knowledge  and 
experience  of  specialists 


THE  UMVERSITY  OF  THE  STATE  OF  NEW  YORK 


Teaching  Methods 


Guides  for  Using 


•  Have  pupils  record  activities, 
analyze  results,  and  draw  con- 
elusions. 


Purposes  for  Use 


•  Cornparinf?  results  from  use  of 
various  methods  and  equipment 


PROGRAMMED  INSTRUCTION: 
Material  arranged  in  small-step 
sequence  to  be  pursued  by  pupil 
at  own  rate  of  speed.  Contains 
built-in  evaluation  and  positive  re- 
inforcement. May  be  programmed 
textbook,  machine  program,  visual 
or  sound  medium 


lEAM  TEACHING:  Two  or  more 
staff  members  cooperatively  plan, 
carry  out,  and  evaluate  a  segment 
of  instructional  program.  May  be 
teachers  from  one  subject  area 
or  several 


TELEVISION:  Media  method 
which  permits  teaching  or  special 
experiences  to  be  relayed  on  closed 
circuit.  May  be  taped  or  live  to 
suit  purpose 


•  Select  or  prepare  appropriate 
material. 

•  Determine  whether  use  will  be 
in  or  out  of  class, 

•  Combine  with  other  methods. 

•  Catalog    and    store    as  other 
library  or  reference  material. 


•  Plan  together  in  detail  for  all 
aspects  of  the  instruction. 

•  Define  specific  responsibilities 
according  to  competencies  of 
each  team  member. 

•  Explore  wa^  •  to  involve  pupil 
most  effectively. 

•  Evaluate  cooperatively. 

•  Plan  lesson  and  procedure  thor- 
oughly. 

•  Be  aware  of  special  techniques, 
strengths,  and  limitations  of 
television  for  presenting  subject. 

•  Select  and  wear  appropriate 
clothing,  colors,  makeup. 

•  Use  ?f.ppropriate  visuals. 

•  Evaluate  lesson  and  procedure. 


•  Presenting  factual  in/ornialion, 
definitions,  basic  ideas  essential 
for  all  pupils 

•  Releasing  teaching  time  for 
analysis,  development,  and  inte- 
gration of  learnings 

•  Permitting    slower    pupils  to 
progress  at  own  rate 

•  Affording  additional  stimula- 
tion for  brighter  pupils 

•  Broadening  approach  to  par- 
ticular subjects  or  parts  of  pro- 
gram 

•  Enhancing  pupil  learning 

•  Sharing  strengths  and  talents  of 
teaching  staff 

•  Utilizing  teacher  and  pupil  time 
most  effectively 

•  Reaching  large  numbers  of  per- 
sons 

•  Demonstrating  processes  in 
closeup  way 

•  Sharing  special  interest  pre- 
sentations with  pupils  in  classes 
other  than  home  economics 

•  Permitting  pupils  to  see  them- 
selves, develop  communications 
skills 


ERIC 


General  Considerations  in  the  Selection  and  Use  of  Methods 

•  Decide  types  of  learning  desired,  i.e.,  the  development  of  manipulative  skills, 
the  acquisition  of  information  and  knowledge,  development  of  ability  to  be 
self  directive.  Use  appropriate  methods  to  bring  about  desired  learnings. 

•  Use  methods  and  techniques  with  which  one  feels  secure  and  capable.  Gain 
additional  skill  in  use  of  others. 


53C6 


HOME  ECONOMICS  EDUCATION 


— SYLLABI'S 


•  Analyze  space  and  facilities  in  relation  to  use  of  various  methods.  Adjust  and 
add  to  facilities  within  the  department,  and  supplement  the  classroom  s^itua- 
tion  with  school  and  community  facilities. 

•  Identify  capabilities  of  ^indi^  idual  pupils.  Plan  teaching  methods  an{l  nids 
which  are  wi>hin  the  performance  and  understanding  level  of  each. 

•  Combine  two  or  more  methods  within  one  learning  experience.  A  field  trip 
can  involve  total  class  discussion  for  orientation  prior  to  trip  and  summary 
at  conclusion  of  trip,  a  talk  by  a  specialist  followed  by  question  and  answer 
period  during  trip. 

•  Allow  for  careful  preparation  by  teacher  and  pupils.  Using  a  case  problem 
requires  teacher  to  study  several  cases  and  select  or  write  one  appropriate 
for  the  situation.  Pupils  need  to  gather  background  information  for  consider- 
ing solution  to  problem. 

•  Emphasize  opportunities  for  pupils  to  acquire  social  and  communication  skills. 
In  preparing  for  and  conducting  an  interview^  pupils  learn  to  state  questi(ms 
clearly  and  to  carry  on  an  effective  conversation,  as  well  as  practice  gracious- 
ness  and  good  grooming. 

•  Encourage  pupils  to  use  human  and  material  resources  in  obtaining  back- 
ground information  and  in  solving  problems  as  preparation  for  helping  tliem 
to  be  self-reliant  in  the  future.  In  prepara»:ion  for  participation  on  a  sym- 
posium, a  pupil  uses  library  facilities,  consults  specialists. 

•  Identify  areas  related  to  other  disciplines.  Plan  for  coordinated  experiences 
which  give  emphasis  to  learnings. 


ML  MATERIALS  AND  MEDIA 

The  traditional  materials  and  media,  a  textbook  and 
chalkboard,  can  be  supplemented  today  by  a  vast  array 
of  leaching  aids  from  complex  electronic  devices  to 
simple  charts  and  models.  Because  perception  is  stimu- 
lated through  all  of  the  senses,  the  teacher  who 
utilizes  a  variety  of  materials  and  media  is  more  likely 
to  establish  the  conditions  for  maximum  learning. 

Although  audio-visual  media  are  the  most  com- 
monly (considered,  the  home  economics  situation  is 
also  particularly  suited  to  the  development  and  exploi- 
tation of  the  senses  of  touch,  taste,  and  smell.  The 
actual  feel  of  satin,  of  bread  dough,  of  a  child's 
delicate  skin,  the  smell  of  rancidity,  of  fresh  paint, 
or  hyacinths  all  produce  images  and  impressions  that 
communicate  more  vividly  than  words  or  visual 
symbols. 

The  media  and  materials  for  suciri  learnings  are 
embodied  in  the  environment  and  in  the  everyday 
teaching  situation.  Their  value  in  the  learning  process 
requires  guidance  and  suggestion  by  the  teacher.  Is 
the  end  of  baking  signalled  by  the  smell?  Is  the 
beauty  of  crystal  perceived  through  touch?  How  can 
danger  be  smelled,  felt,  or  tasted? 


Uses  of  Materials  and  Media 

Materials  and  media  perform  a  number  of  func- 
tions. Books,  magazines,  and  pamphlets  support  and 
augment  the  teacher's  knowledge  and  information  and 
provide  basic  text  and  reference  material  for  pupils. 

Displays,  audio-visual  aids,  and  other  types  of 
media  ?nd  materials  through  which  perception  is 
enhanced  serve  specific  functions.  They  can: 

•  Concentrate  interest  and  attention.  Bright  spots 
of  color,  delicate  displays,  bursts  of  sound,  or 
drama  serve  to  focus  and  hold  attention. 

•  Illustrate  the  basic  structure  of  an  idea.  A 
quick  glance  at  a  poster  or  diagram,  the  first 
bars  of  a  song,  the  texture  of  a  fabric — eacli 
signals  a  broader  concept. 

•  Explain  abstract  ideas  by  relating  them  to 
the  concrete  and  known.  Hearing  rhythm, 
feeling  coarseness,  seeing  a  film  on  human 
interaction  provide  useful  learning  links  for 
grasping  abstractions. 

•  Bring  separate  ideas  together  into  larger  whole 
concepts.  The  picture  of  a  healthy  individual. 
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seeing  a  well-furnished  room,  listening  to  a 
child  at  play,  all  incorporate  many  scattered 
single  ideas. 

•  Encourage  expression.  Preparing:  visuals,  act- 
ing! out  dramas,  producing  sounds  or  other 
stimuli  provide  learning  through  the  processes 
of  organizing  ideas,  envisioning  results,  and 
carrying  out  plans. 

Selection  of  Materials  and  Media 

Guides  for  selection  of  audio-visual  materials  and 
of  textbooks  and  other  printed  matter  should  be 
studied  in  related  literature  for  each  level  of  pupil 
ability  and  for  each  area  of  learning. 

Useful  materials  generally  meet  the  following 
criteria. 

•  Contain  authentic  up-to-date  content  and  give 
true  impressions 

•  Provoke  thinking 

•  Are  applicable  to  teaching  in  progress;  appro- 
priate to  interests,  needs,  and  abilities  of 
pupils 

•  Are  easy  to  use,  efficient  in  promoting  learn- 
ing 

•  Are  suitable  from  standpoint  of  cost,  storage, 
purpose,  or  desired  outcome 

IV.  EVALUATION  IN  THE  INSTRUCTIONAL 
{PROGRAM 

Education  aims  at  changed  behavior.  Evaluation  is  a 
means  of  deteimi^iing  the  extent  to  which  behavior 
has  been  modified  in  an  instructional  program.  It 
embraces  all  evidences  of  progress  toward  individual, 
group,  program,  school,  and  societal  objectives. 
Teachers,  pupils,  and  parents  participate  independently 
and  cooperatively  in  the  evaluation  process.  Continu- 
ing evaluation  is  essential  to  teaching  and  learning. 

Uses  of  Evaluation 

The  use  of  good  evaluative  techniques  helps  pupils 
obtain  concrete  evidence  of  their  progress  in  relation 
to  iheir  own  abilities,  other  class  members,  expected 
achievement,  and,  in  some  cases,  nationwide  norms. 
It  helps  pupils  recognize  and  retain  learnings  and 
become  interested  in  further  study.  It  increases  their 
skill  in  assessing  situations  and  reaching  sound  deci- 
sions  in  relation  to  everyday  living. 


Through  evaluative  techniques,  the  teacher  is  able 
to  judge  the  quality  of  instruction,  see  where  changes 
are  needed  to  stimulate  improved  learning,  and  esti- 
mate pupil  potential  and  progress.  Evaluation  can  he 
used  productively  throughout  the  teaching-learning 
process. 

Before  instruction.  Use  tests  and  measures  to 
determine 

■ —  gaps  or  strengths  in  knowledge 

- —  misconceptions,  fallacies  in  thinking 

- —  level  of  aesthetic  appreciation 

—  missing  skills  for  performing  specific  tasks 

During  instruction.  Stimulate  learning  and  assess 
progress  toward  objectives  with  devices  which 
indicate 

—  -  degree  to  which  learning  is  taking  place 

—  need  for  additional  class  or  home  learning 
experiences  for  entire  group  or  individual 
pupils 

—  changes  in  attitudes,  values,  interests, 
beliefs 

—  effecf.iveness  of  teaching  techniques 

Following  instruction.  Determine  amount  and 
quality  of  learning  with  instruments  which  show 

—  amount  of  factual  knowledge  retained 

—  comprehension  of  material  presented 

—  ability  to  apply  knowledge  to  a  variety  of 
situations 

—  ability  to  analyze  material  and  see  rela- 
tionships 

Types  of  Evaluation  Techniques 

No  single  measurement  can  be  used  to  form  the 
basis  of  sound  pupil  and  teacher  judgment,  and  each 
analysis  should  be  open  to  revision  and  change.  Evalu- 
ation techniques  should  be  selected  for  a  specific  pur- 
pose and  interpreted  in  light  of  that  purpose.  Although 
devices  may  not  always  measure  consistently  and  uni- 
formly what  they  are  designed  to  measure,  information 
revealed  is  often  more  accurate  than  subjective  teacher 
judgment.  Frequently  instruments  can  be  revised  to 
provide  more  reliable  and  accurate  information. 

For  purposes  of  grading  or  marking.  Various  evalu- 
ation devices  are  useful  in  collecting  quantifiable  evi- 
dence for  grades. 

TESTS  OF  UNDERSTANDING:  short  answer, 
essay,  alternative,  multiple  choice,  matching, 
ranking 


HOME  ErONOMirS  EDITATION — SYT.lAUr? 


,^0 


TESTS  OF  MANIPULATIVE  ABILITIES  AND 
SKILLS:  observation  frui(lle?,  ratinir  scales,  score 
cards,  proirress  charts 

REPORTS:  fielf^i  trips,  interviews,  individual 
study  projects,  written  or  oral  learning  analyses 

For  evidence  of  student  {growth  hut  not  for  f,rades. 
Certain  devices  are  especially  helpful  to  teachers  and 
pupils,  but  should  not  form  basi?  for  grades. 

STUDENT-RENDERED  MATERIALS:  diaries, 
lojrs,  questionnaires,  scrapbooks,  checklists,  per- 
sonal rating  scales,  socionietric  measures 
TEACHER-RENDERED  MATERIALS:  progress 
charts,  anecdotal  records 
PARENT-SUPPLIED  INFORMATION:  reports 
of  home  participation,  evidence  of  growth 

Guides  for  Using  Evaluation  Techniques 

Maximum  value  from  any  evaluation  method  can 
be  obtained  through  careful  planning.  The  following 
points  should  be  given  consideration: 

•  Select  or  develop  device  to  satisfy  specific 
objectives  or  purpose. 

•  Assemble  supplies,  materials,  and  equipment 
needed  to  implement  the  evaluation. 

•  Orient  pupils  to  purposes  of  the  evaluation,  to 
the  particular  technicjue  being  used,  to  method 
of  marking  and  scoring. 

•  Analyze  and  return  results  as  quickly  as  pos- 
sible, recognizing  that  informing  pupils 
promptly  of  their  correct  responses  and  of 
errors  aids  learning. 

•  Draw  implications  for  further  action  by  the 
teacher  and  by  the  learner. 

•  Analyze  data  furnished  by  the  evaluation  tech- 
nique,  to  determine  the  quality  of  instruments 
or  methods  in  terms. of  reliability  and  results. 

•  Revise  instruments  and  techniques  as  needed. 

Reporting  Pupil  Progress 

Local  school  policy  will  determine  form,  nature, 
time  interval,  and  method  of  reporting  pupil  progress. 
Guides  to  help  teachers  in  rating  pupils  are: 

•  Make  a  clear  distinction  between  assessment  of 
pupil's  progress  in  skills  and  understandings 
and  assessment  of  personality  characteristics 
or  social  development. 


•  Base  mark?  or  grade?  (»n  frequent  evaluation 
and  on  objective  evidence  of  several  types. 

•  lnv(;>lve  i)Upil5  in  the  evaluation  plan  for 
greater  acceptance  and  understanding  of  marks 
and  ratings. 

•  Use  evaluation  to  encourage  each  pupil  to 
reach  his  maximum  level  <»f  achievement. 

V.  THE  PROCESS  OF  TEACHING  TOWARD  A 
GENERALIZATION 

Organizing  a  learning  situation  usually  consists  of 
planning  three  phases: 

1.  Orientation  and  motivation.  Relating  the  topic 
to  previous  learnings,  orienting  pupils  to  experi- 
ences to  come,  familiarizing  the  teacher  with 
level  of  learning  and  interest  of  pupils  in  the 
topic  are  all  part  of  this  phase.  Stimulating  inter- 
est and  curiosity  is  fundamental. 

2.  Development  of  essential  learnings.  During  this 
phase,  a  variety  of  learning  experiences  develop 
each  aspect  of  the  subject  to  be  explored.  A 
command  of  content,  skills,  and  ideas  should 
emerge  through  the  experienced  guidance  of  the 
teacher. 

?).  Summarization,  application,  and  arriving  at  gen- 
eralizations. Generalizations  emerge  spontane- 
ously through  each  phase,  but  specific  clarifica- 
tion and  reinforcement  are  important  before 
leaving  a  topic.  Integrating  learnings  into  useful 
whole  ideas  implies  summary  and  practice  in 
application.  Motivation  for  further  exploration 
of  the  topic  is  also  desirable. 

At  each  level  of  development,  the  teaching  plan 
should  consciously  allow  for  stimulating  further  inter- 
est in  the  topic,  for  encouraging  creative  thinking  and 
expression,  and  for  opening  content  to  exciting  critical 
analysis.  It  should  afford  the  teacher  a  secure  struc- 
ture within  which  to  work  and,  consequently,  free  her 
for  a  flexible,  imaginative  approach  to  each  day's 
teaching. 

An  illustration  of  teaching  toward  a  generalization 
using  the  above  three  phases  of  planning  is  based  on 
the  following  excerpt  from  the  course.  Home  Eco- 
nomics Grade  8.  The  learning  experiences  are  illustra- 
tive only;  additional  ones  might  be  needed  to  provide 
sufficient  background  for  pupils  to  arrive  at  a  general- 
ization. This  example  is  a  teaching  plan  which  may 
extend  over  several  days.  Provision  should  be  made 
for  pupils  to  arrive  at  supporting  generalizations 
at  the  most  appropriate  time. 
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<  Excerpt  from  Home  Economics  Grade  8) 
CONCEPT:  CLOTHING  AND  THE  TEEN-AGER 
Subconcepl:  Clothing  Construction 

^'Generalization  3:  Good  work  habits,  skill  in  followinj? 
directions  and  in  using  a  sequence  in  construction  con- 
tribute to  efficiency  and  satisfaction  in  sewing. 

Essential  Learnings:  Efficiency  and  satisfaction  in 
Sewing 

.  .  .  Kmds  of  work  habits  promoting  efficiency  and 
satisfaction 

Organized  work  area,  organized  equipment 
and  tools,  good  posture,  clean  hands  and 
work  surfaces,  organized  work  plan,  storage 
for  supplies,  storage  for  project  under  con- 
struction 

.  .  .  Kinds   of  information   needed   for  following 
directions 

Interpretation    of    terminology    related  to 
fabric,  such  as  selvage,  grain  line,  bias 
Interpretation   of  pattern   envelope,  guide 
sheet,  pieces 

.  . .  Steps  in  constructing  a  garment 

Fitting  and  adjusting  the  pattern,  laying 
pattern  on  cloth,  cutting  out  garment,  trans- 
ferring  pattern  markings,  putting  pieces 
together  in  sequence,  fitting" 

Arriving  at  a  generalization  means  reaching  the  con- 
clusion that  two  or  more  significant  ideas  are  related. 
Teaching  toward  a  generalization,  therefore,  basically 
involves  helping  pupils  to: 

•  Understand,  know,  or  experience  aspects  of  each 
significant  idea  in  essential  learnings. 

•  See,  discover,  and  assimilate  the  relationship 
between  these  significant  ideas. 

The  following  example  illustrates  the  process  '  of 
teaching  toward  a  generalization. 

Analyzing  the  Generalization 

Generalization:  GOOD  WORK  HABITS,  skill  in 
FOLLOWING  DIRECTIONS  and  in  USING  A 
SEQUENCE  IN  CONSTRUCTION  contribute  to 
EFFICIENCY  and  SATISFACTION  in  sewing. 
To  arrive  at  this  generalization  involves  learnings 
which  establish  the  meaning  of  each  of  the  five  sig- 
nificant ideas:  What  is  meant  by   (1)   good  work 
habits,  (2)  skill  in  following  directions,  (3)  sequence 
in  construction,  (4)  efficiency  in  sewing,  (5)  satisfac- 


tion in  sewing?  These  ideas  will  he  understood  and 
assimilated  at  the  learner's  own  comprehencion  and 
ability  level.  Learning  experiences  must  clearly  reveal 
relationships  which  exist  between  the  first  three  idea? 
above  and  the  last  two  ideas,  in  order  to  conclude  with 
the  meaningful  and  transferable  generalization— 
GOOD  WORK  HABITS  +  FOLLOWING  DIREC 
TIONS  +  USING  A  SEQUENCE  IN  CONSTRUC- 
TION EFFICIENCY  AND  SATISFAC- 
TION IN  SEWING 

Organizing  Learning  Experiences 

•  Relation  to  previous  learnings:  Selection  of  sew- 
ing project,  fabric,  and  equipment 

Have  pupils  show  pattern,  fabric,  and  equip- 
ment for  construction  project  and  explain 
criteria  for  selection  of  each 

•  Orientation  to  present  essential  learnings:  ef- 
ficiency and  satisfaction  in  sewing 

Invite  a  pupil  from  a  senior  high  school  course 
to  model  a  garment  she  has  constructed  and 
to  point  out  work  habits  and.  sewing  tech- 
niques used  which  resulted  in  the  attractive, 
well-constructed  garment. 

•  Development  of  essential  learnings:  kinds  of  work 
habits  promoting  efficiency  and  satisfaction; 
kinds  of  information  needed  for  following  direc- 
tions; steps  in  constructing  a  garment 

Use  a  film,  such  as  "Safe  Living  with  Every 
Day  Tools"  from  Coronet  or  filmstrip 
"A  Filmstrip  for  Beginners"  available  through 
local  Singer  Sewing  Centers,  to  show  desir- 
able work  habits  in  sewing.  As  pupils  sum- 
marize kinds  of  habits  illustrated  in  film  or 
filmstrip,  list  them  on  chalkboard.  Have  a 
class  committee  develop  a  rating  scale  from 
the  list  for  use  by  individual  pupils  in  check- 
ing own  work  habits. 

Distribute  duplicated  list  of  terms  related  to 
fabric  and  construction  processes.  Clarify 
terms  by  using  samples  of  fabrics  and  con- 
struction processes. 

Use  an  opaque  projector  to  show  and  explain 
how  to  read  the  pattern  envelope  and  guide 
sheet.  Have  each  pupil  study  own  pattern 
envelope  and  guide  sheet  and  mark  portions 
applicable  to  individual  project. 
Use  enlarged  illustrations  (made  of  bristol 
board)  of  pattern  pieces  to  interpret  markings 
and  to  show  how  to  join  pieces  of  the  garment. 
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Have  pupils  locate  markin|is  on  own  p  alterns. 
List  on  chalkboard  the  sequential  step?  in  mak- 
ing: the  jiarment.  Transfer  thi.^  list  to  a  bulletin 
hoard  in  the  form  of  a  pro?:ress  chart  to  be 
used    by    pupils    for    indicating  individual 


pro«:ress.  Demonstrate  sewini:  processes  tii 
class  and  to  small  groups  as  a  follow-up.  Post 
demonstration  samples  with  directions  on 
bulletin  board  or  place  in  manila  folders  for 
use  by  individual  pupils. 


Arriving  at  Supporting  and  Major  Generalizations 

Analyze  rating  scales  which  pupils  have  used  in  relation  to  their  work  habits 
lo  identify  good  ones  and  those  in  need  of  improvement.  Have  pupils  answer  such 
questions  as  the  following  in  relation  to  work  habits: 

Questions  Possible  Answers 

(In  relation  to  posture) 

How  did  you  feel  the  period  you  stood  up  and  leaned  My  back  ached, 
over  the  table  to  sew  on  your  hem? 

What  should  you  remember  in  relation  to  posture  Good  posture  while  sewing  is  important  to  comfort  and 

when  sewing  which  will  help  you  in  the  future?  health  of  the  individual.  (Supporting  generalization) 

(In  relation  to  storage  of  supplies  and  equipment) 
In  what  ways  were  well-organized  equipment  and         I  didn't  need  to  spend  time  hunting  for  them, 
supplies  helpful? 

What  general  suggestion  for  storing  equipment  would  Storing  sewing  supplies  and  equipment  in  a  definite 
be  helpful  lo  anyone  who  sews?  place  saves  time.  (Supporting  generalization) 

(In  relation  to  storage  of  garment  under  construction) 

What  effect  did  proper  storage  of  garment  throughout  I  didn't  need  to  spend  so  much  time  pressing, 
construction  have  on  your  use  of  time? 

What  statement  could  you  make  about  storing  gar-  The  proper  storage  of  a  garment  during  construction 

menls  during  construction  which  will  be  helpful  as  lessens  the  time  required  for  p-^ssing.  (Supporting 

you  make  other  garments?  generalization) 


With  pupils,  develop  a  list  of  criteria  for  evaluating  completed  garment;  have 
list  duplicated  for  use  by  individual  pupils,  the  group,  and  the  teacher.  Have  each 
pupil  model  her  garment  as  the  group  evaluates  it.  Raise  such  questions  regarding 
following  directions  in  construction  as: 

(In  relation  to  following  directions) 
Why  does  the  point  of  the  dart  pucker?  I  didn't  follow  directions  in  stitching  it. 

What  rule  about  stitching  darts  will  help  you  make  a  Stitching  a  dart  from  the  wide  end  to  the  point  will 
better  looking  one  in  the  future?  avoid  puckering.  (Supporting  generalization) 

(In  relation  to  interpreting  guide  sheet) 
Why  is  there  a  seam  in  the  back  of  your  garment  when         I  didn't  lay  the  pattern  on  the  fold,  as  the  guide  sheet 
none  was  indicated  on  your  pattern?  suggested. 

What  guideline  will  help  you  to  avoid  this  mistake  Following  directions  on  the  pattern  layout  diagram 
another  time?  contributes  to  a  satisfactory  garment.  (Supporting 

generalization) 
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Raise  a  question  for  group  discussion  which  will  help  pupils  arrive  at  tl 
major  generalization  in  relation  to  .»*sential  learninns  which  have  been  studit'd: 

(Questions  PossiUe 

From  your  experiences  with  this  construction  project,  Usin-  good  work  habits.  Following  dircrtions  in  })at- 

what  factors  do  you  think  contribute  to  efficiency  in  tern  layout  and  constructi<.n  trrhniqut>s. 

fewing  and  to  the  satisfactions  you  gain  from  making  Futtinji  the  garn-,ent  together  in  h^-Lu-a]  steps, 
a  garment? 

Will  you  make  a  statement  to  show  the  relationship  of  Good  work  habits,  skill  in  following  directions  and  in 

these  factors  to  efficiency  and  satisfaction  in  sewing?  using  a  sequence  in  con^trurjiun  contribute  to  ef. 


ficiency  and  satisfaction.  (Major  generalization  » 
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HOME  AMD  COMMUNITY  EXPERIENCES 

Behavioral  outcomes  in  home  economics  must  neces- 
sarily be  brought  about  through  a  variety  cf  experi- 
ences in  the  home  and  community,  as  well  as  in  the 
school.  In  developing  plans  to  teach  toward  each 
generalization,  experiences  are  identified  through 
which  the  desired  learnings  may  be  achieved.  Some 
experiences  are  provided  in  the  school,  others  are 
available  in  the  home  and  communitv.  Teacher  and 
pupils  should  explore  together  situations  which  oiler 
the  most  effective  learning  opportunities. 

Pupils,  family  members,  and  others  involved  will 
recognize  values  in  home  and  community  experiences 
when  they  see  reasons  for  them.  It  should  be  under- 
stood thaf.  the  opportunities  to  carry  out  particular 
experiences  are  not  available  to  every  pupil,  and, 
therefore,  alternate  types  must  be  discovered. 


Home  and  community  experiences  will  vary  with 
the  course  content  and  grade  level.  They  will  be 
encouraged  where  needed  to  extend  opportunities  for 
development  of  skills  and  abilities  and  for  application 
of  knowledge.  Through  these  activities,  carried  on  at 
home  or  in  the  community,  pupils  can  discover  how 
well  they  are  able  to  apply  classroom  learnings  to  real- 
life  situations. 

I.  GUIDES  FOR  DEVELOPING  HOME  AND 
COMMUNITY  EXPERIENCES 

Certain  considerations  are  useful  to  keep  in  mind 
when  developing  home  and  community  experiences. 
Among  these  are: 

•  Help  pupils  recognize  the  opportunities  for 
broadening  learning  through  home  and  com- 
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munity  experiences.  Stimulate  each  pupil  to 
^u-oest  extended  activities  tliat  would  he  of 
.::reate?t  usefulness  to  the  individual. 

•  Seek  assistance  and  cooperation  of  parents. 
Help  them  understand  the  aims,  procedures, 
value,  and  potentiality  of  the  home  economics 
pro-ram  and  how  home  and  community  ex- 
periences function  as  a  part  of  it.  This  can  be 
(lone  through  home  visits,  informal  meetings, 
and  visits  of  parents  to  school  to  participate 
in  planning  or  evaluating  experiences  or  to 
see  results  of  the  pupil's  activity. 

•  Be  familiar  with  home  situations  of  pupils  in 
order  to  help  guide  the  selection  of  home  and 
community  experiences.  Home  visits  are  the 
most  direct  and  accurate  way  to  obtain  this 
information,  but  some  insight  can  be  gained 
by  encouraging  parents  to  visit  the  school 
or  participate  in  class  activities,  such  as  serv- 
ing  on  a  panel  or  demonstrating  some  talent. 
Other  sources  of  information  are  school  rec- 
ords,  talks  with  school  personnel,  and  day-to- 
day  observation  of  the  pupil. 

•  Avoid  referring  to  a  definite  type  and  num- 
ber of  experiences  and  a  fixed  amount  of  time 
to  be  spent  on  them.  These  are  variables  and 


depend  on  working  habits,  interests  and  abili- 
ties of  the  pupil,  the  amount  of  familv  co- 
operation, and  the  nature  and  complexity  of 
the  experience.  The  qublity  of  each  experience 
and  its  value  to  the  pupil'  is  more  important 
than  the  number  and  length  of  experiences. 
•  Ltilize  school  and  community  situation?  for 
pupils    who    do    not    have   home  facilities 
available.  Use  the  home  economics  depart- 
ment for  selecting  and  caring  for  equipment 
and    furnishings.    Future    Homemakers  of 
America  organization  for  preparing  a  budget, 
kindergarten   room   or  school  bus   ride  for 
observing  the  growth  and  behavior  of  children, 
art  department  for  designing  and  making  stagj 
settings   and   costumes,   office   intercom  for 
delivering    a    short    consumer  information 
series,  part-time  job  for  using  good  grooming 
practices,  store  window  for  exhibit  showing 
good  nutrition  practices. 

The  following  is  an  example  of  how  outside  experi- 
ences can  be  planned  to  supplement  classroom  learn- 
ings in  a  particular  area  of  study. 

Reference:  Grade  8,  Concept  LB,  Generalization  1 :  Es- 
sential Learning—Growth  and  Behavior 
Patterns  of  Children 


Classkoom  Leak.\lng 


•  List  on  chalkboard  types  of  growth  important  to 
children  of  this  age.  Discuss  characteristics  of 
each  type,  basing  information  on  background 
reading. 

•  Show  film  or  filmstrip  of  children  participating 
in  some  activity.  Analyze  the  behavior  by  identi*^ 
fying  some  of  the  characteristics  of  behavior 
and  factors  that  influence  them. 


ilOME  A\D  COAIMUMTY  EXP£KIENCES 


II.  ILLUSTRATIONS  OF  HOME  AND 
COMMUNITY  EXPERIENCES 

Suggested  experiences  relating  to  the  concepts  in  grades 
7  and  8  are  given  here  as  illustrative  of  the  variety  of 
possibilities  which  will  become  evident  as  each  course 
is  developed. 


•  Observe  2-  to  6.year-oJd  children  at  home  or  in 
neighborhood  for  differences  in  size,  interests, 
behavior  of  children  ol  the  same  age. 

•  Choose  a  particular  chilo  in  the  2-  to  6-year  range 
and  observe  behavior  over  a  period  of  time. 

•  Interview  parents  of  children  2  to  6  years  old 
about  differences  they  recogniae  in  growth  and 
behavior  of  their  children. 

•  Participate  in  activities  which  involve  children, 
work  at  a  playground,  teach  or  assist  with  chil' 
dren's  classes  in  a  church  or  community  center. 


Home  Economics  Grade  7 

•  Talk  with  parents  and  study  family  photo- 
graphs  to  discover  features  inherited. 

•  Plan  use  of  money  received  from  family,  from 
gifts,  or  earned. 
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•  DHermiiie  ^viih  pareiitr  or  guardian  specific 
re?f)On^ihilities  to  he  a?^unied  in  the  home  and 
the  hesl  lime  to  carry  them  out. 

•  Take  an  active  part  iji  ?ome  rr»niiiiunity 
activity. 

•  Prt^pan-  all  or  partr  uf  some  nioalf  for  tli** 
family. 

•  Do  a  part  of  the  L^rocer)  .-^hoppin^  ior  the 
family  over  a  period  of  time. 

•  Identify  and  practice  pood  ?hoi)pinp  manner?. 

•  Prepare  attractive  settings  for  family  meal?. 

•  As.^ume  cleanuj)  activities  after  meals  at  home. 

•  Work  on  the  improM'meiit  of  one  or  two  poor 
dietary  habits. 

•  Practice  table  manner^  uhen  eating  at  home, 
in  restaurants,  in  the  school  lunchroom. 

Home  Economics  Grade  8 

^      •  Observe  ways  children  of  different  ages  con- 
tribute to  the  family  group. 

•  Help  in  the  kindergarien  before  or  after  school 
or  during  free  time. 

•  Correct  some  safety  hazards  to  chihlren  in  the 
home  or  neighborhood. 

•  Spend  some  time  each  day  playing  with  small 
children. 

•  Work  on  the  improvement  of  several  personal 
grooming  habits. 

•  Take  responsibility  for  mending,  pressing,  and 
washing  some  of  own  clothing. 

•  Shop  for  own  underclothes,  blouses,  and  socks, 
using  good  buymanship  practices. 

•  Equip  a  sewing  box  for  own  use  at  home. 

•  Make  an  article  using  similar  construction 
processes  to  those  used  in  school. 

Examples  of  the  type  of  experiences  which  may 
extend  and  reinforce  classroom  learnings  for  particu- 
lar pupils  in  Home  Economics  1,  2,  and  3  are  described 
in  the  following  illustrations.  Each  extended  experience 
is  shown  in  relation  to  the  area  of  study  and  the  class- 
room learning  with  which  it  is  associated. 
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Home  Economics  1— Personal  and  Child  Develop- 
ment 

Classroom  learninc:.  Concept  H-A.  Generalization  \, 
Essentia!  Learning — Establishing  an  Attractive 
Home  Environment 

Extended  experience.  MAKING  MY  HOME  MORE 
ATTRACTIVE:  Confer  with  pan-nts  to  determine 
a  room  or  an  area  in  the  home  which  mav  he  madt- 
more  attractive.  Study  magazine  pictures,  read 
hooks,  visit  stores  and  art  gallery  exhibits  for 
ideas.  Adapt  ideas  to  a  plan  for  improving  an  area 
of  the  home.  Decide  with  parents  what  can  he  done 
and  how  to  accomplish  it.  Solicit  help  of  family 
members.  Organize  and  help  guide  the  activities. 
Classroom  learning.  Concept  H-A.  Generalization  6. 
Es.'^ential  Learning — Community  as  an  Extension 
of  the  Home 

Extended  experience.  USING  COMMUNITY  REC- 
REATIONAL FACILITIES  FOR  CHILDREN: 
Study  own  home  in  relation  to  available  play  and 
learning  facilities  for  younger  brothers  and  sisters. 
Analyze  results  to  find  needs  not  being  adequately 
met,  such  as  lack  of  outside  play  space  for  small 
children  or  insufficient  reading  material.  Investigate 
available  community  resources  for  meeting  these 
needs.  Make  note  of  time  service  is  available, 
regulations,  required  permission,  any  costs  involved. 
Plan  with  parents  for  possible  use  by  younger 
brothers  and  sisters  and  neighborhood  children  of 
some  of  the  community  facilities,  for  example,  a 
supervised  public  play  area  or  the  public  library 
for  books,  magazines,  and  new^spapers. 
Classroom  learning.  Concept  I-B,  Generalization  4, 
Essential  Learning — Peer  Relationships 
Extended  experience.  IMPROVING  RELATION- 
SHIPS WITH  OTHERS:  Select  one  or  two  aspects 
of  own  personality  which  tend  to  make  for  poor 
relationships  with  others.  Observe  some  acquaint- 
ances and  study  descriptions  of  people  in  fiction  and 
biography  who  possess  qualities  which  help  them 
get  along  well  with  others.  Note  clues  for  own 
action,  and  make  a  plan  for  improving  self.  Analyze 
critically  from  time  to  time  improvements  in  rela- 
tionships with  others. 

Home  Economics  2~Perscnal  and  Family  Man- 
agement 

Classroom  learning.  Concept  II-B,  Generalization  2, 
Essential  Learning — Location  and  Organization  of 
Home  Storage  Space 


xunde^.  rxperirnrr-  STORING  PERSOWL  BE- 
0\T;1-'.S  IV  THE  HOME:  ?e>lert  proMem< 
";:«Trd,r.::  -toia^'e    :  ]>ersonal  arlicle>  in  the  hr»mp. 

itli-r  ';.i("a«  on  efT^  -  live  storaire  In*  reading  hfn»ks 
inH  ;  Miiijlilr  t:^,  stufi-'vinc  p:^'ture«.  \  isitinp:  liome? 
rul  »  .hi:  featL'rir.jr  vari(u;:ir  meth-uU  oi  ptoraizr. 
Expci  luiK'f^it  ■^^•it}^  {lifterent  idt-af  for  >torajiP.  k>ra- 
tion.  am!  st(»rage  aids  to  discover  thof^e  ^^uitaMe  to 
help  ineK  indnvidual  pjroMems.  Evaluate  rrt^rjianized 
j^torajre  \)\:i\n  '  iver  a  period  of  time,  and  make  a^ijust- 
ments  as  iif^eciled. 

Class  room  I  lemrnins:.  Concept  II-D.  Generalization  3. 
Essential  ],^xrn'm.^ — Manafrement  in  Planning.  Pre- 
paring, a    ^  Serving  Meals 

Extended  ,xperi<^mce.  EEFICIENT  USE  OF  THE 
RANGE:  Identify  a  part  of  the  home  kitchen  range 
which  is  not  being  used  effectively,  such  as  timer, 
broiler,  oven.  Obtain  information  on  the  operation 
and  care  of  the  particular  range  by  reading  instruc- 
tion booklet,  talking  with  home  service  representa- 
tive, and  observing  neighbor  who  has  a  similar  type 
range.  Compile  a  list  of  ways  the  part  of  the  range 
might  be  used.  Try  out  as  many  uses  as  possible 
to  justify  this  part  of  the  range  and  to  gain  confi- 
dence in  its  use. 

Classroom  learning.  Concept  II-C,  Generalization  2, 
Essential  Learning — Resources  for  Effective  Main- 
tenance of  the  Home 

Extended  experience.  USING  COMMUNITY  COIN- 
OPERATED  LAUNDRY  FACILITIES:  Investigate 
various  coin-operated  laundries  available  in  the 
community  for  doing  family  laundry.  Compare  cost 
and  lime  required  for  washing  and  drying,  spot  and 
slain  removal  conveniences,  hours  attendant  is  on 
duly,  and  other  services  available.  Consider  the 
facility  location  in  relation  to  distance  from  home 
and  opportunity  to  dovetail  otb?^r  activities.  Decide 
which  establishment  would  be  best  for  family  use. 

Home  Economics  3 — Personal  and  Family  Rela- 
tionships 

Classroom  learning.  Concept  H-A,  Generalization  2, 
Essential  Learning — Family  Patterns  in  Other  Cul- 
tures 

Extended  experience.  UNDERSTANDING  MY 
FAMILY'S  CULTURAL  HERITAGE:  Develop  a 
guide  sheet  to  use  with  parents,  grandparents,  and 
possible  other  relatives  to  study  ancestral  back- 
ground, customs,  and  traditions  of  countries  of  their 
birth.  Consult  other  people  who  have  lived  in  or 
visited  the  country.  Read  books  and  magazines. 


li-ten  to  tra\t-lo<:ue  programs.  anA  l<»ok  at  pir-turt-s 
to  gaiji  adtHtiona]  information  ab'njt  rustoms  oi 
pe(>pl**  in  \}u-<tr  countries.  Share  thi^^  irif*«rmati<.n  h\ 
prrTiarin::  a  s<  hf).tl  or  coniniunitv  exhihit  for  Unit.^d 
\a!.  ^ns  Wf^ck.  n  report  at  an  FH A  meeting. 

<»r  cxfilainin^  in  class  some  of  the  intcr«-slini:  farts 
about  the  peoples  t»f  these  c<Jiintries. 

Classroom  learninf:.  Concept  II-E,  Gencrniizati'^n  1. 
E^sential  Learning — Care  of  Infants 

Extended  experience.  FEEDING  AND  DRESSING 
BABIES:  Observe  a  mother  feeding  and  dressing  a 
baby.  Consider  with  her  problems  involved  in  these 
two  acti\ities  and  possible  ways  to  handle  them. 
Do  some  research  on  the  care  of  babies  l>v  reading 
books  and  government  Inillelins  and  visiting  clinics 
an<]  h()spital*  to  see  care  given  to  babies.  Practice 
feeding  and  clothing  a  baby  under  the  mother's 
supervision.  Have  niotbor  of  the  baby  evaluate 
procedures  used.  .Assume  care  of  an  infant  btr  a 
period  of  time. 

Classroom  learninp:.  Concept  IILE,  Generalization  3, 
Essential  Learning — Making  a  Sport  Garment  for 
Self  or  Other  Family  Member 

Extended  experience.  CONSTRUCTING  A  SKIRT 
AND  TAILORED  JACKET  FOR  THE  SENIOR 
TRIP:  Analyze  uses  for  such  an  outfit  during  and 
after  the  trip.  Investigate  fabrics  an<l  patterns  whicli 
will  be  appropriate  for  the  way  in  which  the  gar- 
ments will  be  used.  Decide  on  pattern  and  fabric  in 
relation  to  sewing  competence,  money  available, 
learnings  involved.  Develop  step-by-step  plan  for 
the  making  of  the  garment.  Construct  the  skirt  and 
jacket,  con.«:ulting  teacher  as  necessary.  Wear  gar- 
ments on  trip.  Evaluate  wisdom  of  choice  of  fabric 
and  pattern  and  quality  of  construction. 

111.  RECORDING  AND  EVALUATING  HOME  AND 
COMMUNITY  EXPERIENCES 

Records  relating  to  home  and  community  experiences 
should  be  brief  but  purposeful  and  contain  only 
essential  information.  They  may  be  developed  by  the 
teacher  or  the  teacher  and  pupils  working  together. 
Pupils  need  a  simple  and  flexible  form  to  guide  them 
in  planning  and  evaluating  each  experience.  Such  a 
form  promotes  organized  thinking  and  encourages 
clear,  positive  evaluation.  Teachers  use  records  to 
check  pupil  growth  and  progress  and  to  discover  future 
needs  of  pupils. 

Individual  pupil  reports  are  often  developed  in  two 
parts. 
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1.  Planilin::  the  rxjw-r  i»>nrf :  Lrit-f  (Ie>criplion  of 
rxj^rifiKv:  rt•d^on•i  f«»r  s^'lc<  ti4.>ri ;  a<  livities 
t«»  he  un<lt^rtak<'n :  ^<n|u<-ii< c  ui  work:  inforina- 
ti«»ii  and  a-sislaiirr  iirt-<ir«l:  jMi*vi]>It-  -riurce* 
*A  hrlp. 

2,  L\a]uatiii;^  l}i<^  e\f >ri  i^iirr :  i*  source  s  u^cd: 
atJju-tiiR-iUs  miide  in  plan;  loarniniiN 
achiVvfd;  area>  iirtMlinu  iinjn t>\  cnu  nl :  values 
to  j-elf.  family,  anil  coniniurjitv. 

Lvaludtion  is  an  inteprai  part  (,f  iht-  t<»tal  experi- 
rncr  an<]  enablf?  the  individual  to  }>eromf  aware  nf 
his  own  j>ru^'re?=s  and  accomj)li-h merit.  It  needs  to  he 
weli  thought  out,  (unsistt-nt  with  family  pattern*;  of 
iivini:,  realistic  in  terms  f,f  jiupil  aldlities.  and  co- 
c»perali\rly  carried  out  hy  the  pupil,  teacher,  and 
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FUTURE  HOMEMAKERS  OF  AMERICA 

A  chapter  of  Future  Homemakers  of  America  at  the 
secondary  level  is  essential  in  a  well-planned  home  eco- 
iiomics  education  program.  Cla.ss  activities  supple- 
mented by  FHA  experiences  result  in  enriched  and 
extended  learnings  in  ]>ersonal  and  family  living. 

F-Jture  F/omemakers  of  America  is  an  organization 
for  youth  .studying  home  economics.  Any  pupil 
enrolled  in  a  high  school,  public  or  private,  who  is 
taking  or  has  taken  a  home  economics  course  in  junior 
or  senior  high  school  and  who  has  an  interest  and 
desire  to  help  improve  personal,  family,  and  com- 
munity living  may  become  a  member.  The  national 
organization  is  composed  of  chartered  State  associa- 
tions and  certificated  local  chapters.  At  local.  State, 
and  national  levels,  the  organization  operates  within 


the  framework  of  the  .secondary  school.  A  home  eco- 
nomics teacher  is  the  FHA  chapter  adviser.  A  member 
of  the  State  home  economics  staff  is  the  State  adviser. 
At  the  national  level,  FHA  is  sponsored  by  the  Home 
Economics  Branch  of  the  Office  of  Education,  U.  S. 
Department  of  Health,  Education  and  Welfare,  and 
the  American  Home  Economics  A.ssociatinn. 

I.  GOAL  AND  PURPOSES 

The  overall  goal  of  Future  Homemakers  of  America 
is  to  help  individuals  improve  personal,  family,  and 
community  living,  now  and  in  the  future.  Eight  stated 
purposes  contribute  to  specific  parts  of  the  overall 
goal  and  give  direction  to  local  and  national  programs. 
The  FHA  purposes  are; 
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ari^l  >jti>fa<  tiMii-i  of  hnrrifmakin^ 
2.  [  *)  rnijiha^-i/f  tin-  im|M»rtar,<     <»f  worthy  houif 
!iifiiil»er>hip 

To  en<  <»urj.i:«-  tit-nn «  i  ar*.  In  houi:  an«]  r«.ir;inuii- 
ily  iifc 

J.  "It.  v.o^k  f<»i  piM»ii  hoinr  an«l  famiU  lift"  f*»i  j1! 

5.  1  u  pi  «*!iiotf  iutt^i  national  po»iduilI 

0.  r<»  foMfT  the       cloprnent  of  cicatixf  Iradri>hi}j 

in  home  ami  <  <»rriniunit\  life 
7.  To   })ro\i'ie   v^hoIe^<Jme    in(li\idual    and  iiroup 

i  e<  reation 

o.  To  further  iritere>t  in  hoine  ei  oniniiii - 
II.  PROGRAM  OF  WORK 

A  national  projirarn  of  work  is  deveh>peil  ( <jo|)erati\eIy 
h\  youth  ami  adults.  Ohjet  ti\  es  are  ileterrninod  arcoi  d- 
iiig  to  current  runeern;?  of  youth  and  society.  '1  he 
prop:rain  <»f  work  ser\e?  as  resource  inaterial  for  State 
associations  and  h>cal  chapters.  Sn;jr^ested  objectives^, 
projects,  and  acti\itie?  may  he  adaplerl  to  State  and 
local  tiitualions.  Choices  within  ciiapters  depend  upon 
ajies  and  interests  of  members,  time  a\ailal)le  for 
program  participation,  and  correlation  with  experi- 
ences of  home  tHonomicjH  classes.  Any  of  the  chapter 
experiences  may  be  adapted  for  indi\idual  home  ex- 
periences and  independent  development.  Chapter 
activities  are  e\aluated  at  various  times  and  under 
various  circumstances  in  relation  to  achie\ement  of 
<;oals,  benefits  to  chapter  and  individual  members, 
and  effectiveness  of  procedure.' 


ill.  RELATIONSHIP  TO  THE  HOME  ECONOMICS 
PROGRAM 

Tijr  FutuM-  Hon)rinak»'i>  «»1  Anin  'K  a  * u  ii.ini/jli* -n. 
an  iiiU'i:ial  {'.irt  ff  hoiue  e»  <'noniir-  rdu«  ati^ii-  pro- 
\  i<ie^  a  fr:uii<*\Noi  k  in  \\hi*h  > « 'uth-pUnm-il  and  y-utli- 
»ii!r(tf<]  r\p<'i  it  ij^  (•>  ^  .111  i  Xtt  nd  an<l  t-iu  iili  ieamin:: 
inhodm*  d  in  houie  <■<  oiii.i>iirv  v  la--r-.  l-«»r  fxamplf, 
FHA  «  ha}'N-r>  foi!«.u  throu;:h  on  fainily-centt*it,d  pr*'j- 
re  ts  su<  h  a^  foi  uHi-  wMtTin^z  toj)i«>  that  cMHirem  lrc:\^ 
Li'j.fr^:  U'{  reationai  ai  tixilie^  of  FHA  ernj>hasi/e  tht* 
rewaniini:  u-e  of  lt  j>ure  time  and  l^uild  (■on>ti  u<  ti\e 
iccreational  habitr  for  lifetime  u^e:  proi:rams  <»n 
( areer?  >trcs^  waue-earniriL:  opportunitie  s  in  home 
ce«moTnics-rt*Iated  o<cupatio!JS. 

\\ViI-})ianned  MIA  acti\  ities  pro\  ide  a  reaiistie 
^etlint:  for  learning,  l  or  example.  de(  i!-iun-makiii^ 
and  niana^i'ment  skills  tan  he  de\eh>pc<l  ihroui^h 
member-planned  anil  comhu  ted  programs  and  thr<»uj:h 
tir^anization  i>f  \\(>rk  assij:nrnents.  Good  (iti/.enship 
is  fostere<i  throu*:li  c»>mniunity  service  and  nei;:hhor- 
ho<»d  inij>ro\cment  projeits  which  frecjucntly  invoI\e 
cooperation  \^ith  other  organizations.  International 
underrtandinj:  can  be  prt)moted  thrt^u^h  chapter  spon- 
>or>hip  of  student  exehan*:es  and  throuirli  participatioti 
In  <Toss-cultural  welfare  efforts. 

The  home  economics  department  pi  oxides  facilities 
for  meetinjis  and  worksiioj^s.  Home  ee()nomics  teat  hers 
lurnish  j:uidaiiee  and  prattical  aid  in  lielpinp;  mem- 
ber? plan  aeri\  ities  arul  programs  which  will  contribute 
to  the  achievement  of  tlie  ^oals  of  home  economics 
education. 


REFERENCES  AND  MATERIALS 

Available  from:  Stale  Education  Department,  Bureau  of  Home  Kcononiics 
Education,  Albany,  New  York  12224 
Chapter  calendar 

Enriching  homemaking  education  through  Future  Honieniakers  of  America 
How  to  organize  a  chapter  of  Future  Homemakers  of  America 
Stale  Neusleiter,  Future  Homemakers  of  America 

Available  from:  Future  Homemakers  of  America,  U.  S.  Department  of  Health, 
Education  and  Welfare,  Office  of  Education,  Washington,  D.C.  20202 
A  guide  for  helping  students  evaluate  tht:r  owij  growth 

A  guide  to  help  you  grow  as  a  future  liomemaker  of  America 
Chapter  handbook 
Cooperative  and  competitive  activities  in  home  economics  education 
FHA  in  focus 
Oflicial  guide 
Teen  times 

When  you  work  with  others 
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Courses  of  Study 
Grades  7-12 

INTRODUCTION  TO 

PART  III  include?  detailtfd  courses  of  study  for  -rradeji 
4-12.  When  taup.ht  as  outlined,  each  course  in  grades 
9-12  qualifies  for  Re-ents  credit,  and  a  local  plan 
need  not  be  submitted  for  approval 

L  CONCEPT  APPROACH  TO  CURRICULUM 

Rapid  expansion  of  knowledge,  increasing  demands  in 
school  upon  a  pupil's  time,  and  need  for  incEuding  only 
significara  learnings  are  some  factors  that  encouraged 
the  concept  approach  to  curriculum  development.  This 
approach  provides  a  Way  to  clarify  and  pinpoint  course 
content,  helps  focus  on  the  most  important  areas  of 
study,  and  affords  opportuniry  for  depth  of  learning 
with  minimara  duplication  of  subject  matter. 

Concepts  as  used  in  the  courses  of  study  are  central 
ideas  or  organizing  elements  which  integrate  classes, 
groups,  or  categories  of  learnings  having  certain  qiiali^ 
ties  in  common.  Each  concept  can  be  developed 
through  educational  exj>erience,  is  useful  in  stimulating 
search  for  meaning,  is  directive  and  cumulative.  Each 
course  i?  organized  into  broad  concepts  which  are 
reduced  to  more  specific  subconcepts  to  further  define 
and  limit  the  area  of  study. 

The  concept  approach  involves  helping  pupils  see 
relationships  about  which  they  can  make  generaliza- 
tions. As  used  in  the  courses  of  study,  generalizations 
are  complete  thoughts  that  express  underlying  truth, 
have  an  element  of  universality,  and  usually  imply 
cause  and  effect.  Several  broad  generalizations  are 
given  for  each  subconcept  in  the  courses  of  study. 
Specific  or  supporting  generalizations  will  be  formu- 
lated by  pupils  and  teachers  as  essential  learnings  are 
considered.  Criteria  for  generalizations  are  that  they 
be  based  on  objective  data,  experience,  or  theory 
accepted  by  specialists  in  the  field,  use  terms  that  have 
clear  and  precise  meanings,  can  be  developed  through 
experiences,  are  important  tasks  of  the  school,  have 
utility  in  today's  cuhure,  and  help  pupils  gain  insights 
in  dealing  with  new  situations.  Generalizations  com- 
monly used  are:  statement  of  principle;  cause  and  ef- 
fect; summarization  of  related  facts;  statement  of  value. 


COURSES  OF  STUDY 

II.  GUIDES  FOR  USING  COURSES  OF  STUDY 

The  format  used  for  presentation  of  each  cour>e  of 
.*tudv  includes  an  u\er\ievv.  ct^ncepts,  subconcept?. 
allocation  of  time,  behavioral  outcomes,  generaliza- 
tions, essential  learning!-,  and  references.  When  plan- 
ning learning  experiences  to  develop  daily  tt-aching 
plans,  Part  II,  *'The  Teaching-Learning  Environment." 
should  be  consulted.  Suggestions  for  use  follow: 

1.  Overvieiv.  This  siiould  he  studied  for  each  (  ^lurse 
uhei!  <letermining  offerings  ^appropriate  for  local 
distric  t  groups.  Teat  hers.  admini^trat^)I  ^.  and 
guidance  personnel  will  find  the  overview  h(4p- 
fiil  in  developing  couisc  descriptions  for  inter- 
pretative purposeji. 

2.  Time  allocation.  Percentage  of  time  to  be  spent 
on  each  subconcept  should  he  trar^latod  in  terms 
of  available  weeks  for  instruction  during  the 
semester  or  year. 

Conci'pts  and  subconcept s.  The  ordiT  in  >vhirh 
the  two  concepts  at  each  level  in  grades  7  and  o 
are  taught  may  he  reversed  to  utilize  .*itaff  and 
facilities  effectively.  Concepts  in  all  courses  in 
gr:ides  9-12  should  he  taught  in  the  order  oul- 
iincd.  In  some  instances,  the  order  of  suhconcepts 
may  be  changed. 

4.  Behavioral  outcomes.  These  should  be  used  for 
evaluating  effectiveness  of  leaching  and  learning. 

5.  Generalizations.  Teachers  may  present  a  general- 
ization and  point  out  illustrations  and  applica- 
tions or  let  the  generalization  emerge  as  a  natural 
consequence  of  learning  experiences. 

6.  Essential  Learnings.  Each  learning  should  be 
covered;  detail  of  learnings  will  need  to  be 
expanded  in  many  instances.  Listings  are  often 
suggestive  rather  than  exhaustive. 

7.  References.  Each  suggested  reference  should  he 
leviewed  in  relation  to  its  usefulness  with  a 
particular  topic  and  groups.  Teachers  j.:hould 
keep  the  reference  list  current. 

^ /  •  .  . 
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Ceneralczation  3:  Good  work  habits,  skill  in  follow- 
ing directions  and  in  using  a  sequence  in  construction 
contribute  to  efficiency  and  satisfaction  in  sewinfr. 

Essential  Learning:  Efficiency  and  satisfaction  in 
sewing 

.  .  .  Kinds  of  work  habit.5  promoting  efficiency  and 
satisfaction 

Organized  work  plan,  work  area,  organized 
equipment  and  tools;  good  posture;  clean 
hands  and  work  surfaces;  storage  for  sup- 
plies  and  for  project  under  construction 

.  .  .  Kinds   of  information   needed   for  following 
directions 

Interpretation  of  terminology  related  to 
fabric,  such  as  selvage,  grain  line,  bias;, 
interpretation  of  pattern  envelope,  guide 
sheet,  pieces 


.  .  .  Steps  in  constructing  a  garment 

Fitting  and  adjusting  pattern,  layin^r  pattern 
on  cloth,  cutting  out  garment,  transferring 
pattern  markings,  puttin^u;  piecf^s  together  in 
sequence,  fitting 

Generaliz«tion  4:  Evaluation  of  the  completed  gar- 
ment i' jrms  the  basis  for  future  improvement  in  sew- 
ing. 

Essential  Learning:  Evaluation  of  garment 

.  .  .  Personal  factors  in  evaluation 

Pleasure  derived  in  wearing  garment,  feelin« 
of  accomplishment,  motivation  for  future 
sewing 

.  . ,  Features  in  garment  to  evaluate 

Overall  appearance,  fit,  appropriateness  for 
occasion,  constrnction  details 


HOME  ECONOMICS  GSIADE  8 
REFERENCE  GUIDE 


References 

Concept  I 

Concept  II 

A 

B 

C 

A 

B 

C 

Ahem 

Ch.  1 

Ch.5 

Barclay  &  Champion 

Ch.  20 

Ch.20 

Chs.  3,6 

Ch.5 

Chs.  7,8 

Clayton 

Ch.  3 

Ch.4 

Ch.4 

Ch.  6 

Ch.7 

Ch.8 

Greer  &  Gibbs 

Ch.  16 

Ch.  17 

Jones  &  Burnham 

Units 

Unit? 

Unit? 

Unit  2 

Units  2,15 

Units  13,14 

McDermott  &  Nicholas  (1) 

Ch.l 

Ch.  3 

Ch.  10 

Chs.  8,9 

Miller 

Pp.  7-155 

Pp.  157- 
203 

Smart  &  Smart 

Ch.4 

Chs.  10, 
12,13 

Chs.  3,5 

Wallace  &  McCuUar 

Ch.  14 

Ch.  14 

Chs.  15-17 

Chs.  6,8 

Ch.7 

Ch.9 

HOME  ECONOMICS  EDVCATION — SVLLABL'S  67 

HOME  ECONOMICS  1 -PERSONAL  AND  CHILD  DEVELOPMENT  (1  unit) 


OVERVIEW 

This  first  course  in  the  basic  sequence  is  planned  for 
pupils  in  grades  9  or  10.  It  utilizes  a  general  approach 
to  child  growth  and  development  a?  the  means  of 
enriching  the  adolescent's  own  understanding  of  self 
and  others.  Aspects  of  housing,  food,  and  clothing  are 
explored  as  they  relate  specifically  to  growth,  health, 
personal  behavior,  and  self-realization. 

The  concepts  and  subconcepts  for  this  course  are 
organized  as  follows: 

CONCEPT  I— GROWTH  AND  BEHAVIOR  OF 
CHILDREN 

•  The  Child  from  6  to  12 

•  Adolescents,  Peers,  and  Parents 

CONCEPT  II— ENVIRONMENTS  FOR  GROW- 
ING 

•  Home  and  Community  Surroundings  for 
Growth 

•  Food  for  Health  and  Development 

•  Clothing  and  Individual  Growth 

CONCEPT  I  is  planned  to  build  upon  whatever 
background  of  understanding  the  pupils  bring  in  the 
area  of  child  growth  and  development.  Its  emphasis 
is  on  children  6  to  12  years  and  on  adolescents,  their 
parents,  and  friends.  Typical  and  unique  growth  pat- 
terns, emotional  maturing,  relationships  with  parents, 
with  siblings  and  other  children,  and  with  peers  of 
both  sexes  receive  attention. 

The  interdependence  of  child  growth  and  develop- 
ment with  family  housing  and  the  community,  foods, 
and  clothing  is  explored  in  CONCEPT  II.  Opportuni- 
ties for  self-expression  and  personal  development 
through  housing,  foods,  and  clothing  are  considered, 
as  well  as  the  contributions  these  three  facets  of  living 
make  to  growth  of  the  child  and  adolescent. 

CONCEPT  l-GROWTH  AND  BEHAVIOR  OF 
CHILDREN 


Subconcepts:  Time  Allocation: 

(percent) 

A.  The  Child  from  6  to  12   20 

B.  Adolescents,  Peers,  and 
Parents 


Percent  of  total  time 


A.  THE  CHILD  FROM  6  TO  12 
Behavioral  Outcomes: 

•  Is  aware  of  growth  and  development  charac- 
teristics of  children 

•  Reflects  upon  factors  contributing  to  compati. 
ble  relationships  with  children  from  6  to  12 

•  Begins  to  acquire  insight  into  developmental 
pattern  of  own  growth  and  behavior 

Generalization  1:  Knowledge  of  ways  children  grow 
and  develop  leads  to  understand  self  and  others  better. 

Essential  Learning:  Growth  of  children  6  to  12 

.  .  .  Characteristics  of  children  6  to  8 

Desire  to  confide  experiences  to  parents  and 
older  siblings;  eagerness  to  learn  and  succeed 
in  school;  increasing  self-reliance;  deter- 
mination and  dedication  to  tasks;  beginning 
of  self-identity;  acceptance  of  outside  au- 
thority; development  of  large  muscle  coordi- 
nation with  less  development  of  eye  and  hand 
muscles;  need  for  unconditional  love,  under- 
standing,  encouragement,  permission  to  fail 
at  many  things  as  own  capabilities  are 
explored 

.  .  .  Characteristics  of  children  9  to  12 

Growing  independence,  adherence  to  peer 
group,  expression  of  criticism  of  parents, 
reaching  for  independence,  clinging  to  de- 
pendence, insolence,  secretive,  irritating 
habits,  sloppy  in  dress  and  personal  habits, 
rejecting  but  curious  toward  opposite  sex, 
contemptuous  of  younger  brothers  and  sisters 

.  .  .  Ways  children  of  same  age  vary 

Physical:  type  and  development  of  features, 
amount  of  physical  dexterity 
Mental :  ability  to  get  along  with  others, 
desire  to  be  with  others 

Emotional:  type  of  reactions  to  situations, 
^•pe  of  disposition 

Generalization  2:  In  the  play  and  recrjati'^n  of  the 
older  child,  interests  increase,  abilities  change,  and 
group  participation  becomes  more  structured. 

Essential  Learning:  Contribution  of  recreation  to 
development 
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...  Results  of  cliildren's  participation  in  play  and 
recrtalion 

Extension  of  physical  skills:  increased  muscle 
coordination.  <irace,  strenjith 
Refinement  of  social  skills:  sharin^^  taking 
turns,  cooperating,  respecting:  belongings  of 
others,  increasing  ability  to  converse  intel- 
ligently about  Various  types  of  recreation, 
extending  recreational  interests 

.  .  .  Types  of  play  and  recreation  suitable  for  older 
children 

Individual:  puzzles,  reading,  swimming 
Group:  team  type  of  spurts,  clubs,  games 

Generalization  3:  Awareness  of  situations  likely  to 
produce  accidents  is  essential  if  one  is  to  minimize 
these  hazards. 

Essential  Learning:  Dealing  with  accident  hazards 

.  . .  Reasons  for  particular  hazards 

Child's  inexperience:  his  growing  independ- 
ence and  the  desire  to  do  things  by  himself: 
his  urge  lo  be  active,  to  explore  and  to 
investigate,  to  taste,  feel,  and  look  at  every- 
thing, and  as  he  becomes  more  co;npetent. 
to  stunt  and  to  take  chances 

.  .  .  Typical  hazards  for  children  6  to  12 

Traflic  and  street  crossings,  construction  and 
excavation  sites,  fire  hazards,  equipment  in 
motion,  boxes  that  lock,  guns  and  ammuni- 
tion, marshes  and  water  holes,  trees  and 
places  to  climb 

.  .  .  Ways  children  learn  to  recognize  and  deal  with 
dangers 

Having  danger  spots  in  experiences  pointed 
out,  accepting  adult  guidance  and  discipline, 
sharpening  observation,  understanding  rea- 
sons for  precautions,  respecting  laws  and 
regulations 

Generalization  4:  Younger  children  learn  and  grow 
through  associations  with  older  children  whom  they 
admire  and  try  to  imitate. 

Essential  Learning:  Interaction  between  adolescent 
and  the  child  from  6  to  12 

...  Factors  contributing  to  a  compaiible  relation- 
ship  with  children 

Recognition  of  common  needs  of  children: 
acceptance  for  what  they  are,  what  they  can 


do.  security,  respect,  varied  experiences  for 
new  learnings 

Recognition  that  children  have  rights  and 
privileges:  to  share  in  decisions,  to  be  heard, 
to  accept  responsibility  commensurate  with 
development 

Recognition  of  charaeteristics  of  children: 
less  experienced,  less  strong.  less  resp(»nsible 

...  Ways  adolescent  can  have  effective  relations 
with  younger  children 

Mutual  sliaring  of  interests  and  activities, 
giving  constructive  and  consistent  discipline, 
accepting  each  child  for  his  own  uni({ue 
characteristics,  exhibiting  genuine  friendship 
toward  the  child 

Generalization  5;  Understanding  factors  alTecting 
interaction  between  brothers  and  sisters  helps  minitnizc 
conflict  and  strengthen  afTecti\e  ties. 

Essential  Learning:  Interaction  with  brothers  and 
sisters 

.  .  .  Factors  affecting  interaction  among  siblings 

Position  in  family,  sex  of  person,  ambivalent 
feelings  between  siblings 

.  .  .  Ways  to  get  along  with  siblings 

Trying  to  understand  causes  for  tensions, 
accepting  fact  that  everyone  is  different, 
remembering  that  brothers  and  sisters  are 
people  too  and  that  advantages  of  sibling 
relationships  generally  outweigh  disadvan- 
tages, talking  over  problems,  sharing  things 
that  are  fun,  respecting  other's  property  and 
space,  standing  up  for  own  rights  and  respect- 
ing rights  of  others,  learning  to  get  griev- 
ances out  in  the  open,  fighting  and  makinr; 
up,  expressing  affection 

B.  ADOLESCENTS,  PEERS,  AND  PARENTS 
Behavioral  Outcomes: 

•  Feels  some  security  in  own  adolescent  transi- 
tion 

•  Is  aware  of  ways  adolescents  and  parents  or 
guardians  are  interdependent 

•  Assumes  share  of  responsibility  for  effective 
relationships  with  parents  or  guardians 

•  Builds  meaningful  friendships  with  peers 

•  Continues  to  seek  insights  into  own  behavior 
and  interpersonal  relationships 
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Generalization  1:  Physical  changes  in  adolescence 
follow  typical  patterns  hut  vary  greatly  from  person  to 
person. 

Essential  Learning:  Physical  change  in  adolescence 

. . .  Physical  growth  characteristic*  of  adolcifcenis 

Growth  spurts:  unevrnness  in  growth,  wide 
individual  variations,  girl«  ahead  of  boys  by 
1  to  2  yt^ars 

Glandular    development:    types   of  glands, 
ways  glands  influence  growth,  female  and 
male  sexual  organs  and  their-functions 
Secondary    sex    development:    changes  of 
voice,  growth  of  body  hair,  maturing  breasts 

. .  .  Concerns  over  physical  changes 

Worry  over  early  or  late  maturity:  self- 
consciousness  due  to  lack  of  understar  Hng, 
information,  or  sympathetic  guidance 

.  . .  Sources  of  information,  advice,  understanding 
Knowledgeable,  sympathetic  adults;  reliable 
reading  materials;  films 

Generalization  2:  Emotional  maturity  is  evidenced 
by  the  individual's  capacity  to  control  emotions  effec- 
tively and  still  be  able  to  use  them  pleasurably  and 
constructively. 

Essential  Learning:  Understanding  and  control  of 
emotions 

.  - .  Types  of  emotional  responses  and  expression 

Crying,  elation,  love,  excitement,  fear,  anger 
Positive  and  negative  aspects  of  emotional 
expression,  timeliness  of  particular  emotions, 
help  or  hindrance  of  emotional  responses 

.  . .  Signs  of  emotional  maturing 

Facing  consequences  of  deeds,  keeping  emo- 
tions jnder  reasonable  control,  withstand- 
ing group  pressure,  respecting  self  as  individ- 
ual, reacting  to  success  in  a  modest  way, 
dealing  with  failure  in  a  positive  way 

,  .  .  Contributions  of  realistic  ?elf-concept  to  feeling 
cf  security 

Knowing  own  strengths  and  limitations, 
acknowledging  personal  values  and  goals, 
growing  from  unpleasant  as  well  as  pleasant 
experiences,  assuming  responsibility  for  own 
actions,  a\>prec^.ating  worth  and  dignity  of 
all  individuals  including  oneself 

.  .  .  Ways  in  which  self-concept  is  formed 

Early  childhood  experiences,  successes  and 


failures,  comment?  and  action  of  others, 
realistic  appraisal  and  understanding  of  self, 
efforts  and  willingness  to  change  own  actions 
and  behavior 

Generalization  3 :  Interaction  between  parents  and 
adolescents  is  influenced  by  how  one  sees  the  other. 

Essential  Learnini::  Interaction  between  adolescent 
and  parent  or  guardian 

. . .  Privileges  of  family  membership 

Belong  legally  to  family,  share  the  family 
money,  enjoy  facilities  of  the  home,  have 
backing  of  family,  have  place  to  relieve 
emotional  tensions 

.  . .  Ways  adolescent  and  parents  are  interdependent 
Adolescent:  requires  understanding  by 
parents,  older  siblings,  and  relatives:  has 
growing  need  for  independence  and  approval 
of  peers;  has  conflicting  code  of  values, 
sense  of  security  varies  with  situations 
Parent:  requires  recognition  by  adolescents 
that  parents  have  continuing  basic  person- 
ality needs,  concerns,  and  responsibilities 
other  than  being  parents 

.  . ,  Influences  of  cultural  traditions  upon  parent- 
adolescent  interaction 

Patterns  of  authority,  responsibility,  and 
aspiration  in  various  subcultures  and  in  dif- 
ferent socioeconomic  levels 

...  Ways   adolescent  can   contribute  to  positive 
relationships  with  parents  and  guardians 

Assume  fair  share  of  responsibility,  respect 
authority  and  ideas  of  elders,  inform  parents 
of  outside  activities,  communicate  openly,  as- 
sume growing  share  in  family  decision 
making,  take  advantage  of  educational  and 
cultural  opportunities  offered  by  family, 
show  loyalty  to  members,  be  understanding 
of  feelings  and  thoughts  of  others,  try  to 
understand  variations  in  attitudes  and  beliefs, 
develop  own  potentials  to  maximum  and  help 
others  to  develop  theirs,  express  pleasure  and 
appreciation,  show  affection 

.  .  .  Special  problems  of  interaction  with  stepparent, 
divoifced  or  separated  parent 

Questions  of  authority  and  discipline,  expres- 
sions of  affection,  feelings  of  guilt  and  aliena- 
tion, manipulation  of  situations — ''playing 
one  against  the  other" 
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C^neralization  4^:  Difficulties  often  ari^  between 
adoieso-nl.s  and  parents  when  the  value>.  codes,  and 
lanuua^ie  <if  the  adolescent  peer  ^zroup  are  verv  dif- 
frrent  from  those  accejjtable  to  parent*. 

Essential  Lcarninfi:  Peer  interaction 

,  .  .  C<intrjhuti(;ns  of  peers  to  person;.!  jirowth  and 
dev<'Iopment  of  each  other 

Helps  an  individual  look  at  himself  more 
oi)je(tively.  p'ives  opportunity  for  pursuing 
interi.^sts  typical  of  teen-agers,  serves  as 
sounding:  board  for  personal  actions  and  feel- 
ings 

.  .  .  Ways  adolescent  can  have  effective  relation- 
ships willi  peers 

At*ce])t  others  for  what  tliey  are.  avoid 
placing  blame  for  dislike  of  a  person  on  the 
other  fellow,  be  free  from  childhood  depend- 
ence upon  parents,  enjoy  being  a  member  of 
groups,  accept  and  abide  bv  the  rules  of 
group,  make  constructive  ccjntribution  to 
group,  know  that  getting  along  with  others 
is  ability  that  is  learned  rather  than  a  matter 
of  3uck.  know  that  getting  along  i?  not 
learning  tricks  that  impress  others  but  of 
being  the  kind  of  person  who  makes  others 
feel  worthwhile  and  helps  them  find  iife 
interesting 

.  Values  of  wholesome  boy-girl  relati(jnships 

Gaining  acquaintance  of  the  other  sex. 
becoming  acquainted  with  individual  per- 
sonalities, forming  new  friendsliips.  emo- 
tional weaning  from  parents 

...  factors  determining  dating  age  of  adolescents 
Level  of  maturity;  encouragement  of  faniilv. 
friends,  and  community:  personal  interest 

. .  .  Advantages  and  limitations  of  steady  dating 

Advantages:  may  reduce  competitive  pres- 
sure, assure  partner  for  activities,  give  op- 
portunity to  know  each  other  more  realisti- 
cally, satisfy  sense  of  belonging 
Limitations:  may  prevent  knowing  other 
compatible  persons,  commit  a  pair  socially 
before  they  are  ready,  cause  partners  to  miss 
fun,  limit  personality  expansion,  keep  one 
from  participating  in  some  activities,  increase 
pressure  for  physical  iintimacy 

.  .  .  Rt^sponsibilities  of  adolescents  in  adjusting 
personal  and  peer  loyalties  with  parental 
expectation 


Communicate  openly,  discuss  differences, 
demonstrate  responsible  action,  introduce 
friends,  respect  rules  set  down  by  parents, 
interpret  parents'  viewpoints  to  peers,  learn 
to  yield  gracefully,  negotiate  important  issues 
maturely,  try  to  see  long-term  implications 

CONCEPT  II^ENVIRONMENTS  FOR  GROWING 

Subconcepls:  Time  Allocation : 
,  *  perc^Tit  ' 
A.  Home  and  Community  Sur- 
roundings for  Grow  th  20 
I      B.  Food  for  Health  and  Develop- 
■          ment  20 
I      C.  Clothing  anti  Individual  ! 

I  Growth  2(1 

! 

I  Ferceni  of  total  time  60 

A.  HOME  AND  COMMUNITY  SVRROI  NDINGS 
FOR  GROWTH 

Behavioral  Outcomes: 

•  Has  some  appreciation  of  ways  home  environ- 
ment contributes  to  physical  social,  and  emo- 
tional well-being  of  family  members 

•  Recognizes  the  influence  of  individual  needs 
and  interests  upon  selection  and  use  of  space 
and  facilities  in  the  home 

•  Understands  factors  influencing  tyi)e  and 
amount  of  space  and  equipment  provided  in 
the  home 

•  Is  aware  of  ways  the  home  and  conimunitv 
contribute  to  growth  and  development  of 
children  aiid  youth 

•  Sees  avenues  for  own  continuing  growth  and 
self-expression  at  home  and  through  the  com- 
munity 

GeneraHzation  1:  A  dwelling  unit  provides  the  back- 
ground for  human  relationships  and  activities. 

Essential  Learning:  Housing  for  social  and  emo- 
tional well-being  of  children  and  youth 

.  .  .  Characteristics  in  bousing  which  foster  social 
and  emotional  well-being  of  individuals 

Adequate  space  for  privacy,  sociability, 
activities;  comfort  and  beauty  in  surround. 


ERIC 


5338 


HOME  ECONOMIC?  EDUCATION — SVLLABLS 


71 


ings;  opportunity  for  self-expression:  avail- 
ability of  music,  books,  facilities  for  cultural 
growth 

-  .  .  Activities  of  children  and  youth  for  whicl:'  space 
and  facilities  are  needed 

Studying,  playing,  entertaining,  pursuing 
interests  and  hobbies,  sleeping,  bathing, 
toileting,  eating,  dressing,  storing  items 

Generalization  2:  Sanitary  and  comfortable  home 
conditions  contribute  to  good  physical  health. 

Essential  Learning:  Housing  for  physical  well-being 
of  children  and  youth 

.  . .  Factors  contributing  to  healthful  and  sanitary 
conditions  in  the  home 

Light  and  ventilation  throughout  house,  clean 
food  preparation  and  storage  areas,  control 
of  rodents  and  insects,  facilities  for  physical 
care  and  cleanliness,  temperature  control, 
adequate  repair  and  upkeep  to  reduce  acci* 
dent  hazards 

.  .  .  Ways  to  provide  comfortable  and  safe  space 
and  furnishings  in  the  home 

Select  items  suitable  to  the  individual:  con- 
sider size,  age,  health,  and  physical  condition 
of  individual 

Select  items  for  safety  fetite^:  rounded 
edges,  free  of  protruding  fstU,  ftrmness  of 
construction,  well  balanced,,  skid  resistant, 
fire  resistant 

Protect  open  and  high  places  in  the  home: 
screens  in  windows,  gates  or  other  obstruc- 
tions at  top  and  bottom  of  stairwells  if 
young  children  are  present 

Generalization  3:  Adequacy  and  appropriateness  of 
hoiising  is  related  to  the  needs  of  a  particular  family 
in  a  particular  set  of  circumstances. 

Essential  Learning:  Adequacy  of  space  and  equip- 
ment in  the  home 

. . .  Factors  influencing  type  and  amount  of  space 
and  equipment  provided  by  families 

Size  and  composition  of  family,  stage  of 
family  life  cycle,  size  and  type  of  housing 
unit  in  which  family  lives,  cultural  back- 
ground of  family,  family  values  and  goals, 
financial  and  human  resources  of  family 

. . .  Ways  families  provide  space  to  meet  needs  of 
members 


Separate  rooms  for  some  activities,  room* 
organized  for  multipurpose  use  of  space, 
space  shared  alternately,  use  of  resource^i  out- 
side the  home 

Generalization  4:  Harmonious  combinations  of 
color,  pattern,  texture,  lines,  and  shapes  contribute 
to  an  environment  which  is  esthetically  satisfving. 

Essential  Learning:  Establishing  an  attractive  home 
environment 

.  .  .  Ways  to  create  beauty  in  surroundings 

Applying  principles  of  art  and  dei^ign  in 
selection  and  arrangement  of  furnishings: 
proportion,  balance,  emphasis,  rhythm,  repe- 
tition, line,  color 

. .  .  Factors  which  influence  home  decoration 

Family  and  individual  tastes,  physical  char- 
acteristics of  a  room,  money  and  time  avail- 
able, interest  and  concern  of  individuals 
involved 

.  .  .  Ways  to  develop  skill  in  selection  and  arrange- 
ment of  equipment  and  furnishings 

Experience  with  own  room,  surroundings, 
accessories;  study  of  principles  of  design: 
contact  with  examples  of  good  design  in 
homes,  school,  stores,  pictures,  museums, 
nature;  alertness  to  own  feelings  regarding 
various  expressions  of  taste;  practice  in 
creating  and  carrying  out  simple  and  then 
more  complex  arrangements  and  schemes 

Generalization  5:  Living  space  can  provide  continu- 
ing opportunity  for  self-development  and  individual 
expression. 

Essential  Learning:  Self-expression  in  the  home 

.  .  .  Basic  and  conventional  avenues  for  expression 
Arrangement  and  design  in  furnishings,  floor 
coverings,  walls,  lighting,  window  treatments, 
color  schemes 

, .  .  Opportunities  for  making  the  ordinary  unique 
Functional  objects  displayed  or  hung  attrac- 
tively, children's  toys  and  art  used  decora- 
tively,  draping  used  to  mask  trouble  spots 
or  defects,  dividers  used  as  partitions,  market 
boxes  and  packages  arranged  colorfully  and 
attractively 

, .  .  Personal  growth  and  satisfactions  to  be  derived 
from  enhancement  of  home 
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Feeling?  of  accompli^rliinent.  }>ride:  approval 
rif  family  and  friend?:  impro\ement  r>f  own 
ahililie*  and  skills:  confidence  of  know-how- 
Gen  era  J  izaf  ion  6:  Community  resource?  can  supple- 
ment the  home  in  pro\  idin;:  environment  for  livin^^  and 
for  slimulatinji  ^irowth  and  development  of  children 
and  adolescents. 

Essential  Learnini::  Community  as  an  extension  of 
the  home 

.  . .  Factors  which  influence  the  use  of  communitv 
facilities  and  services 

Facilities  available  in  the  home:  monev.  time, 
interest  of  individuals;  knowledge  of  facili- 
ties available  and  how  to  use  them:  standards 
and  status  of  person  commonly  using  facili- 
ties and  services 

.  .  .  Ways  communities  are  utilized  for  maximum 
growth  and  development  of  children  and  adoles- 
cents 

Extension  of  physical,  recreational,  and  cul- 
tural facilities  available  in  home;  special 
streets  and  play  areas  for  space;  rooms  for 
group  meetings;  beautification  or  improve- 
ment projects  encouraging  participation  and 
self-expression;  interpersonal  contacts  with 
many  different  kinds  of  people 

/?.  FOOD  FOR  HEALTH  AND  DEVELOPMENT 
See  TEACHING  BASIC  LEARNINGS  THROUGH 
MEAL  PREPARATION,  Appendix) 

Behavioral  Outcomes: 

•  Is  able  to  evaluate  foods  and  drets  in  relation 
to  needs  of  children  of  various  ages 

•  Understands  how  family,  culture,  and  com- 
munity influence  food  habits 

•  Assists  younger  children  in  building  good 
nutritional  habits  and  positive  attitudes  toward 
eating 

•  Feels  satisfaction  in  making  contributions  to 
family  meal  preparation  and  serving 

•  Discovers  possibilities  for  own  growth  and 
self-expression  through  food  preparation  and 
service 

CeneraHzat^on  1 :  Children  and  youth  have  different 
food  requirements  that  change  at  successive  stages  of 
development. 


Essential  Learnini::  Nutrition  fc.r  children 

.  .  .  Factors  atT*  flinii  nutriti<)n:d  neaU  of  all  ii)di\  id- 
uals 

\i:e.  sex.  phy^iral  activity,  utilizatitui  of  food 
within  the  body-  }>h\si(  ai  h«-altli 

...  Special  requirements  of  rhilflreri  aiies  6  to  12. 
adolescents 

Foods  for  body  buildinir.  eneriiv 

.  .  .  Problems  of  children  aiid   vouth  in  nieetin:: 
nutritional  needs 

Self-selection  of  foods  away  from  home;  co- 
ordinating intake  at  school,  home,  and  with 
friends  into  adequate  pattern;  having  time 
pressures  which  tempt  eat-and-run  habits  or 
skipping  meals;  tc>o  little  or  poor  use  of 
money  which  leads  to  excesses  or  inadequacy 
in  diet 

.  .  .  Steps  in  evaluatinji  daily  food  intake 

Estimate  size  of  serving,  determine  nutritive 
value  and  number  of  calories;  compare  food 
intake  with  recommended  foods  in  dailv  food 
guide 

Generalization  2:  Eating  habits  of  individuals  reflect 
family  traditions  and  community  influences. 

Essential  Learninp::  Influence  of  culture,  family, 
and  community  on  eating  patterns 

.  .  .  Ways  cultural  traditions  influence  family  eating 
patterns 

Dictates  str^ple  items  in  diet  such  as  bread, 
potatoes,  or  rice;  establishes  food  taboos; 
directs  methods  of  food  preparation  and 
serving;  builds  in  strong  emotional  rejection 
of  some  foods,  acceptance  of  others 

. .  .  Ways  the  family  influences  individual  eating 
patterns 

Stimulates  food  likes  and  dislikes,  establishes 
eating  attitudes,  directs  and  controls  type  of 
food  eaten  by  children  and  to  some  extent 
by  other  family  members,  determines  amount 
of  money  available  for  food 

. .  .  Ways  local  community  influences  individual  and 
family  eating  patterns 

Makes  available  certain  types  and  quality  of 
foods;  melds  together  people  with  varying 
food  traditions;  makes  possible  variation  in 
eating  places;  helps  establish  food  attitudes 
by  means  of  magazines,  newspapers,  radio, 
television 
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Generalization  3:  Mealtime  satisfaction  in  childhood 
contribute?  to  the  development  of  healthy  attitude 
toward  food. 

Essential  Learning:  Preparing  and  serving  meals  for 
children  and  youth 

.  .  Ways  to  build  positive  attitudes  in  children 
toward  eating 

Establish  a  flood  environment  at  mealtime, 
provide  eating  equipment  suitable  for  de- 
velopmental stage,  introduce  new  foods 
slowly  and  interesting:ly,  use  positive  ap- 
proach to  eating  problems,  make  eating  a 
pleasant  occasion;  celebrate  special  events 

. .  .  Common  concerns  in  perparing  and  serving 
food  to  children  and  youth 

Providing  safe  and  nutritious  foods,  bein^ 
able  to  afford  enough  food  to  eat,  retaining 
nutrient^  during  the  cooking  process,  serving 
foods  interestingly  and  at actively,  stimnlal. 
ing  children  and  youth  c;.  assist  in  meal 
preparation  and  service 

Generalization  4:  Children  respond  differently  to 
food. 

Essential  Learning:  Response  of  children  to  food 

.  .  .  Meanings  of  food  to  children 

As  expression  of  acreptance  and  love,  as 
security,  as  punishment,  as  status  or  lack  of 
status 

.  .  .  Ways  children  use  food  for  personal  expression 
Pleasing  parents  or  expressing  hostility, 
exerting  independence,  indicating  withdrawal 
or  hurt 

.  . .  Possible  causes  of  unusual  response  to  food 

Physical  illness,  emotional  tension,  fear  or 
grief,  copying  adult  patterns  or  attitudes 

Generalization  5:  Self-confidence  in  food  prepara- 
tion and  service  comes  from  experience  in  handling 
progressively  more  difficult  responsibilities. 

Essential  Learning:  Helping  with  family  meals 

.  .  .  Ways  children  can  be  helped  to  grow  through 
responsibility 

Selecting  job  suitable  to  age,  ability,  and 
experience;  giving  complete  instructions  so 
that  job  is  understood;  giving  generous 
praise  for  accomplishment;  avoiding  judg- 
ment by  adult  standards 


. .  .  Mealtime  tasks  appropriate  for  children 

Ages  6  to  12:  work  under  guidance  of  adults, 
help  with  preparation  of  some  simple  foods, 
help  with  serving  of  meals 
Adolescent:  assume  complete  responsibility 
for  preparing  and  serving  simple  meals,  assist 
more  independently  with  meals 

Generalization  6r  Food  preparation  and  meal  service 
provide  opportunities  to  employ  creativity  and  self- 
expression. 

Essential  Learning:  Individual  expression  through 
foods 

. .  .  Ways  to  prepare  foods  which  are  interesting 
and  attractive 

Personalize  ready-prepared  foods,  partially 
prepared  foods,  recipes;  vary  method  of 
food  preparation;  use  ingredients  in:  la- 
tively:  ronsider  season inf}:^?,  texture;  y  .esenl 
iood  attractively,  consider  shape,  color,  size 

.  . .  Ways  to  add  interest  to  meal  service 

Vary  types  of  service,  type  of  equipment  and 
appointment,  place  of  eating 

C.  CLOTHING  AND  INDIVIDUAL  GROWTH 
(See  SEQUENCE  OF  LEARNINGS  IN  CLOTHING 
CONSTRUCTION,  Appendix) 

Behavioral  Outcomes: 

•  Understands  the  relationship  of  clothing  to 
growth  and  development 

•  Knows  characteristics  in  garments  needed  by 
individuals  at  different  growth  periods 

•  Uses  judgment  in  wardrobe  planning 

•  Selects  clothing  construction  projects  com- 
mensurate with  past  sewing  experiences  and 
new  learnings  to  be  acquired 

•  Enjoys  sewing  for  self  and  others 

Generalization  1 :  To  understand  problems  of  cloth- 
ing children  and  adolescents  requires  consideration 
of  growth  and  development,  as  well  as  of  garment 
design  and  construction. 

Essential  Learning:  Clothing  for  growth  and  de- 
velopment 

.  .  .  Influences  of  physical  growth  upon  clothing 
needs 

Length  of  time  a  garment  can  be  worn,  type 
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of  jiarment-s  needt^d.  number  (jf  ^zarmenl- 
needed,  style  of  parrr'  n?«  nerded 

.  .  .  \^  ays  r  l«»thin;r  can  influ^n-e  growth  and  <levelop- 
inent 

Restrict  or  promote  physicaJ  jrrowth:  express 
and  reinforce  personality  cbararleri>ticp  such 
a*  ?elf-confidenre.  inferiority  fetlinps.  inde- 
pendence 

.  .  .  Garment  characteristirs  imporlaiit  in  rlothinii 
of  children  and  adolescent* 

Children  6  to  12:  simplicity  of  design  for 
exercise,  muscle  development:  appropriate 
weight  for  protection  fri»m  the  element?;  eaf-e 
of  launderinir  to  permit  normal  play  and 
activities;  correct  size  for  comfort  and 
health;  sturdy  fabric  to  resi>t  wear  and  tear: 
expnndnblr  iKires  tu  piwvije  t,i  j  dpid 
p^rowth:  ''boyish  or  girlish"  to  aid  jiosiiive 
sex  identification 

Adolescents:  variety  in  color,  style,  and  pur- 
pose of  garments  for  school  and  social  activi. 
ties  and  for  self-expression;  appropriate  fit 
for  comfort  and  pleasing  appearance,  for 
enhancing  figure  and  features:  conformity 
to  fads  and  standards  as  means  of  individual 
securi-y 

Generalization  2:  Planning  clothing  for  children 
and  adolescents  involves  consideration  of  family 
resources,  the  child's  personal  characteristics,  and  the 
functions  of  clothing. 

Essential  Learning:  Wardrobe  planning  for  children 
and  adolescents 

.  .  .  Influences  upon  clothing  provided  for  children 
and  adolescents 

Clothing  trends,  peer  group  pressures,  family 
standard  of  living,  season  and  climate,  pres- 
ent c!othir»g  inventory,  personal  activities, 
importance  placed  on  clothing,  state  of 
health,  physical  handicaps 

.  .  .  Resources  available  within  the  family  for  pro- 
vidiiig  adequately  for  clothing  needs  of  children 
and  adolescents 

Skill  and  time  of  family  members  to  care  for, 
renovate,  repair  and  construct  articles  of 
clothing;  facilities  available  in  the  home  for 
caring  for  and  making  garments;  available 
money  for  clothing  expenditures;  articles 
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presently  owned  by  family  members;  ability 
to  use  wise  judirment  in  selecting  articles  of 
riothing:  attitudes  regarding  used  clothing 

.  .  .  Personal  characteristics  f>f  children  and  adules- 
cents  influencing  the  selection  of  garments 

Figure:  proportion,  size,  expected  growth, 
coloring,  fealure-- 

Personality:  active,  quiet,  daring,  shv. 
dainty,  tombov 

. .  .  Functions  of  clothing  for  children  ancJ  adoles- 
cents 

Protection  from  the  elements,  enhancement 
of  personal  features,  contributions  to  physi- 
cal and  mental  health 

Generalization  3;  Applying  clothing  construction 
skills  toward  improvement  of  the  wardrobe  of  a  child 
or  oneself  in  turn  enhances  one's  own  personal  develop- 
ment. 

Essential  Learning:  Clothing  construction  for  chil- 
dren or  adolescents 

.  .  .  Ways  sewing  skill  can  foster  own  growth  and 
development 

Promotion  of  self-confidence,  feelings  of 
satisfaction  in  doing  for  others,  expression 
of  creativity,  improvement  of  manual  and 
mental  dexterity,  judgment 

.  .  .  Ways  one's  wardrobe  can  be  improved  through 
ability  to  sew 

Increased  number  of  garments,  greater  indi- 
viduality in  clothing,  extended  use  of 
garments  through  proper  upkeep,  up-to-date 
styles  through  ability  to  alter  clothing 

.  . .  Factors  to  consider  in  selecting  an  appropriate 
project 

Learnings  to  be  acquired,  past  experiences 
in  sewing,  time  available,  cost,  personal 
interest,  types  of  garments  needed 

.  .  .  Considerations  in  garment  construction 

Selection  of  appropriate  pattern,  fabric, 
notions,  equipment;  proper  use  and  care  of 
equipment;  sequence  of  steps  in  construc- 
tion; selection  of  appropriate  construction 
processes 

.  . .  Aspects  of  completed  garment  to  be  evaluated 
General  appearance,  Workmanship 
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HOME  ECONOMICS  2-PERSONAL  AND  FAMILY  AAANAGEMENT  (1  unit) 
OVERVIEW 

This  second  course  in  the  basic  sequence  is  designed 
for  girls  and  boys  in  grades  10  or  11.  It  is  built  upon 
a  recognition  that  realization  of  human  values  and 
goals  does  not  happen  automatically  in  a  complex 
society.  The  number  of  choices  available  in  all  areas 
of  living  and  the  competition  for  the  time,  effort,  and 
money  of  each  individual  and  family  make  manage- 
ment important  for  anyone  wishing  to  help  direct  his 
own  life.  Otherwise,  outside  forces  often  become  the 
managers. 

The  purpose  of  this  course  is  to  teach  a  framework 
for  management  and  to  illustrate  its  application  in  a 
few  selected  areas  of  home  living.  This  experience 
with  the  process  itself  should  provide  a  sound  basis  for 
the  pupil  in  moving  toward  increasingly  more  critical 
decisions  and  responsibility. 

The  concepts  and  subconcepts  for  this  course  are 
organized  as  follows: 


CONCEPT  I~THE  NATURE  OF  MANAGE- 
MENT 

•  The  Role  of  Management  in  Personal  and 
Family  Living 

•  The  Management  Process 

CONCEPT  II~MANAGEMENT  IN  HOME 
ACTIVITIES 

•  Management  Related  to  Family  Illness  and 
Accident 

•  Use  and  Arrangement  of  Storage  in  the 
Home 

•  Maintenance  of  the  Home  and  its  Furnish- 
ings 

•  Management  of  Family  Meals 

•  Management  in  Clothing 
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CONCEPT  I  explore*  the  importance  of  man  aire- 
ment  to  all  pha?e«  of  h<;me  livin:; — \^hal  ran  !»e  man- 
ajied  and  for  what  purposes.  It  ^)^inp:^  into  focus  the 
many  elements  <>f  management  and  emphasizes  the  role 
<^f  decision  makint:  at  each  sla.:ie  of  the  prrM  r-^. 

CONCKi^T  II  relates  management  to  horn-  ncti-^ ' 
lies.   It   illustrates   haw   plannini:    and     ir .  mi. 
helps  families  consci"nsh    direct  their    f  uv« 
^ood  health      .j  hasu   widut^  Jo      }>ronu>i.        i  uienl 

home  sU.»race  as  a  miea/is  to  order,  work  simplifica- 
lioJi.  and  farrjily  harmony.  Mairaenance  of  the  home 
and  its  furnishing?  is  presented  as  management  of 
resource?  for  the  good  of  the  famih .  rather  than  an 
end  in  itself.  Meal  management  integrates  several 
separate  management  decisions  and  processes  and 
provides  opportunity  for  illustrating  how  the  role  of 
manager  can  he  shared.  In  managing  clothing,  the 
pupil  will  be  able  to  see  how  resources  can  he  created 
as  y\o]\  as  preserved  or  expended.  Again  the  emphasis 
is  upon  conscious  decision  making  and  upon  anah  zing 
the  relative  importance  of  clothing  in  the  personal 
and  family  value  structure. 


CONCEPT  I-THE  NATURE  OF  MANAGEMENT 


1  Subconcepts: 

Time  Allocation: 

i  percent ) 

j      A.  The  Role  of  Management 

in 

1          Personal  and  Family  Living 

5 

j      B.  The  Management  Process 

5 

Percent  of  total  time 

10 

A.  THE  ROLE  OF  MANAGEMENT  IN  PERSONAL 
AND  FAMILY  LIVING 

Behavioral  Ouicomes: 

•  Understands  the  meaning  and  importance  of 
management  in  personal  and  family  life 

•  Comi)rehends  broad  meaning  of  resources 

•  Analyzes  own  resources  and  potential  for  de- 
veloping resources 

Generalization  1:  Home  management  is  the  part  of 
family  living  that  is  concerned  with  achieving  the  goals 
and  maintaining  the  values  that  a  particular  family 
considers  important. 

Essential  Learning:  Scope  of  management 


. .  .  Beliefs  concerning  management  in  the  home 

Present  in  e\t-r)  h'»ni<'  though  quality  \aries. 
I>ermeatf^s  -'r\  j>jv(  t  «»f  fkTSunal  anii 
family  li:-.  jiu  hrr  all  famiU  members  in 
\ar\ing  degrees.  i>  a  m<'ans  <»f  roris*  itiusjv 
\%urkin:'  tn\-         ,  'ix.nai  atirl  famib  goal- 

Objei  tives  n\     ,  ,  ,  ji^ciint-nt 

Help  \\\'<V  ■  , ,  ,Hv>.'.  ffl?niiies  t' -  cljui  nrni 
d*'fiiie  \.i;:_i«'s  a/i'i  goals,  ur-e  human  arul 
material  resources  effrcti\  el\  .  pro\  ide  W3\  > 
of  planning  and  organizing  U)  stabilize  crisis 
situations,  take  action  towar<j  goals  as  condi- 
tions f>erniit,  promote  ph\siral  an*!  mental 
health 

Generalization  2:  Resources  t;f  a  family  are  those 
human  and  nonhuman  means  used  to  achie\e  familv 
goals. 

Essential  Learning:  The  nature  of  resources 

.  .  .  Types  of  resources  available 

Human  resources:  knowledge,  ability,  skill, 
talent,  attitude,  time,  energy,  personality 
traits 

iVonhuman  resources:  money »  material  goods 
and  equipment,  community  facilities 

.  .  .  Characteristics  of  resources 

Usually  limited,  one  can  sometimes  substitute 
for  another,  iricrease  and  decrease  nnder 
differing  circumstances,  must  be  rect/gnized 
to  be  used,  can  often  be  expanded  or  de- 
veloped 

B,  THE  MANAGEMENT  PROCESS 
Behavioral  Outcomes: 

•  Understands  the  elements  of  management 

•  Knows  process  of  making  a  rational  decision 

•  Sees  importance  of  decision  making  and  eval- 
uation throughout  management 

•  Identifies  some  personal  and  family  values  and 
goals  and  sees  relationship  to  management 

•  Is  able  to  isolate  a  goal  and  organize  plan 
for  achieving 

Generalization  1:  Organization  is  the  process  of 
making  and  carrying  out  a  plan  for  using  resources 
to  achieve  goals. 

Essential  Leartxin^:  Organization  in  management 
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.  . .  Element*  ot  organization 

G*,al  netting:  select irg  most  important  objec- 
tive«  in  relation  to  resources 
Information  garher.'fnii:  locating  facts  that 
hdp  make  jucfcr.?.'         show  op^portunities. 
define  procedure^? 

Planning::  e5tabn>hin«i  a  procedure,  method, 
or  scheme  of  action:  standing  plans  for 
rouiline  tasks  may  he  used  a^ain  and  again 
Carrying  out  plan:  eommunicating  plans  to 
all  involved,  demonstrating  or  training  for 
the  job  if  necessary.*,  increasing  efficiency 
through  work  simplification  or  bu>Tnanship 
tecJiniques.  super\'isir»g  and  directing  as 
necessary 

.  . .  Characteristics  of  the  role  of  manager 

Adults  in  family  usually  share  role  of  man- 
ager, all  family  members  assume  manager 
role  at  certain  times,  role  shifts,  manager 
may  or  may  not  be  worker,  role  often 
includes  directing  and  supervising 

Generalization  2:  Because  decisions  are  involved  in 
every  part  of  management,  it  is  important  to  under- 
stand the  decision- making  process. 

Essential  Learning:  Decision-mnking  process 

.  .  .  Steps  ?n  decision  making 

Recognize  the  opporttU'Jiity  or  need  for  deci- 
sion, seek  and  identify  possible  alternatives, 
gather  information,  think  through  conse- 
quences of  each  alternative,  select  alternative, 
take  action,  accept  consequences,  evaluate, 
make  next  decision 

. . .  Ways  decision-making  activity  relates  to  man- 
agement 

Involved  in  each  phase  of  organization,  one 
decision  influences  another  or  necessitates 
another,  one  decision  may  limit  or  increase 
alternatives  available  for  next  decision,  con- 
scious decision  makang  is  difference  between 
management  and  chance,  rational  decisions 
usually  preferable  to  impulse  but  not  always 

.  .  .  Possible  benefits  from  use  of  group  process  in 
making  decisions 

Greater  respect  for  decisions  made,  better 
decisions,  more  action  likely,  greater  chance 
of  success,  provides  experience  and  learning 
for  children 

. . .  Methods  of  resolving  conflicts  in  group  thinking 
during  decision  making 


One  side  obeys,  one  side  submits  voluntarily, 
both  sides  corner ornlse.  two  sides  reach  a 
new  solution  together 

Ijieneralizstion  3:  Clarification  of  personal  and 
family  values  and  goal?  makes  it  easier  to  choose 
among  alternatives  when  making  decisions. 

Essential  Learning:  Relationships  of  values  and 
goals  to  decision  making 

.  .  .  Reasons  for  clarifying  personal   values  and 
goals 

Make  wise  use  of  family  resources,  get  more 
out  of  life,  live  in  an  organized  way,  have 
an  incentive  toward  which  to  work,  give 
direction  to  activities  and  plans,  guide  in 
making  decisions. 

.  .  .  Examples  of  value.>5  important  in  more  or  less 
degree  to  many  families 

Love,  health,  comfort,  ambition,  wraith,  edu- 
cation, ethics  or  religion,  efficiency 

.  .  .  Sources  of  values 

Family:  traditions,  socioeconomic  level,  com- 
position, heahh 

Sociefv:  ri>|t,ure,  school,  geographical  loca- 
tion, facilities  and  services,  peer  groups, 
church 

.  .  .  Ways  values  influence  decision  making 

Determine  goals  which  will  be  set,  stand- 
ards which  will  he  maintained,  types  of 
resources  that  will  be  used,  ways  resources 
will  be  used,,  way>i  practices  will  be  ap- 
proached, amount  oi  enthusiasm 

.  .  .  Characteristics  of  goals 

Imply  taking  action,  change  with  time, 
should  be  in  harmony  with  values  in  order 
to  be  attained,  some  are  end  goals,  some 
operational,  vary  in  size  and  importance 

.  .  .  Ways  to  clarify  personal  and  family  values  and 
goals 

Having  free  and  honest  discussions  among 
family  members,  observing  own  actions  for 
reflection  on  and  evaluation  of  real  belief?, 
thinking  about  what  is  really  important  to 
the  individual  and  family,  correlating  values 
with  the  setting  of  short-term  and  long-term 
goals,  discussing  personal  beliefs  with  adults 
who  appear  to  be  successful  in  daily  living 


5345 


78 


THE  VMVERSITV  OF  THE  STATE  OF  NEW  TORK 


CONCEPT  ll-MANAGEMENT  IN  HOME 
ACTIVITIES 


>uhrf>n<v|itv:  Time  All<xiation : 


<  percent  t 

A. 

Mana^zernent  Related  to 

Family  liine^^  and  Acrident 

20 

H. 

I        and    Arrani:enient  (»f 

StOi     p  in  the  Home 

10 

Maintenance    of   the  H<tme 

and  it^.  Furni^hinjrs 

20 

D. 

Management  of  Familv 

20 

E. 

Manajrement  in  Cloth in^r  ... 

20 

i  Percent  of  total  time  90  1 

!  ^1 

\fASACEME.\T  RELATED  TO  FAMILY 
fLLXESS  A\D  ACCfDE.\T 

Behavioral  Outcomes: 

•  I  nderstands  the  management  process  in  rela- 
tion to  family  ili.iess  or  accidents 

•  KnoKS  and  is  ahle  to  make  suggestions  for 
adjustments  in  the  home  during  an  illness  or 
accidtiht 

•  Is  able  to  assume  responsibility  for  some  treat- 
me'nli>  in  the  care  of  the  sick 

•  Knows  ways  to  maintain  a  safe  home 

•  Is  able  to  use  appropriate  first  aid  procedures 
when  emergencies  arise 

Generalization  1 :  Because  health  is  valued  highly  by 
individuals  and  families,  management  practices  aimed 
at  being  prepared  for  illness  or  accidents  and  at  restor- 
ing health  are  especially  important. 

Essential  Learning:  Home  preparedness  in  relation 
to  health 

.  ,  .  Considerations  in  assessing  and  building  up 
resources 

Kinds  and  benefits  of  health  and  accident 
insurance,  selection  of  a  physician,  keeping 
basic  supplies  and  equipment  on  hand  for 
emergency,  knowing  community  resources 
that  are  available,  training  family  members 
to  assume  responsibility  and  to  be  prepared 
for  emergency 

.  .  .  Effects  of  good  management  practices 


Promote  spet^dier  patient  re<x)V*^rv.  prevent 
spread  of  illness  to  other  family  membrr-. 
prevent  friction  in  the  home,  cau-e  it->> 
financial  Horry.  cons^'rve  time  and  entT.:;v 
of  indi\idual  and  family  mrmhers.  aid  in 
famii\  s  feeiinj:  of  security  during  iiine>> 

Generalization  2:  Many  management  ^killr  ore  re 
quired  for  the  effective  care  of  the  sick  in  the  hom^. 

Essential  Learning:  Care  of  the  sick  in  the  hom** 

.  . .  Far  iors  in  planning  for  care  of  the  sirk  in  the 
home 

Type  and  degree  of  illness;  financial  and 
j^)ersonal  resources  of  family  meml>ers: 
family  coir^position:  size,  type,  and- location 
of  dwelling 

.  .  .  Considerations  in  carryin;;^  out  plans  fur  nurs- 
ing the  patient  at  home 

Organizing  the  sickroom:  include  onlv  es- 
sential furnishings  and  equipment,  place 
furnishings  and  equipment  to  avoid  wasted 
motion,  take  advantage  of  physical  features 
of  room  to  provide  light  and  air 
Meeting  the  patient's  emotional  needs:  utilize 
human  resources  of  all.  plan  for  visitors 
according  to  patient's  condition,  keep  patient 
happily  occupied  with  various  activities 
Meeting  physical  needs  of  the  bed  patient  and 
the  convalescent:  bathing,  dressing-  groom- 
ing, feeding,  providing  suitable  bedding 
Exhibiting  personal  qualities  contributing  to 
well-being  of  patient:  sympathy,  patience, 
cheerfulness,  alertness,  dependability,  capa- 
bility 

Following  approved  procedures  in  treatment 
of  sick:  in  taking  temperature,  pulse,  respira- 
tion count;  applying  dressings  and  com- 
presses; administering  drugs;  caring  for  and 
storing  supplies  and  equipment  required  for 
treatment;  keeping  records;  helping  with 
rehabilitation;  caring  for  patients  with  com- 
municable diseases 

Generalization  3:  Knowing  how  to  deal  with  an 
emergency  situation  will  help  one  who  is  faced  with 
decisions  make  more  rational  judgments. 

Essential  Learning:  Accidents  in  the  home 

.  . .  Types  01  common  home  accidents 

Burns,  sprains,  bruises,  cuts,  poisoning, 
insect  biles,  sunstroke 


HOME  ECONOMICS  EDl<-ATiO.N 


.  .  .  Causes  of  home  accidents 

Carelessness.  la«^k  of  knowledge,  lack  of 
supervision,  lack  of  foresight,  chance 

.  .  .  Practices  that  help  prevent  accidents 

Good  housekeeping.  *-quipment  in  repair, 
belong ings  stored  carefully  after  use,  safety 
consciousness,  alertness  lo  potentially  danger- 
ous situations 

.  . .  Procedures   in   dealing  with  common  home 
emergeracies 

Survey  situation,  get  victim  in  safe  place, 
secure  assistance,  if  necessary,  maike  patient 
comfortable,  give  necessary  first  aid  treat- 
ment, watch  for  follow-up  signs  of  shock  or 
hemorrhage 

R.  VSE  AND  ARRANGEMENT  OF  STORAGE 
IN  THE  HOME 

Behavioral  Outcomes: 

•  Recognizes  relationship  between  storage  and 
management 

•  Initiates  efficient  storage  within  the  home  for 
personal  and  family  items 

•  Is  aware  of  community  facilities  for  storage 
of  personal  and  family  items 

Generalization  1:  Organized  storage  contributes  to 
efficient  home  management. 

Essential  Learning:  Importance  of  home  storage 

. . .  Ways  storage  relates  to  management 

Allows  standing  pi  en  whereby  all  family 
members  can  share  in  keeping  materials  and 
good^  readily  available  and  home  in  good 
order,  protects  items  not  in  use,  contributes 
to  work  simplification,  saves  time  for  all 
family  members,  promotes  family  harmony 
and  reduces  short  tempers,  permits  role  of 
manager  to  be  assumed  smoothly  by  various 
family  members  or  outsiders 

. . .  Benefits  of  well -planned  storage 

Easy  accessibility  of  items  when  needed, 
longer  life  and  belter  condition  of  items, 
simplification  of  manager's  task,  order  in  the 
home 

Generalization  2:  The  quantity  and  variety  of 
resources  influence  choices  available. 


Essential  Learning:  Location  and  organization  of 
home  storage  space 

-  .  .  Resources  involved  in  decisions  regarding  stor- 
age 

Quantity  and  variety  of  spare  availaMf. 
finances  for  buying  storage  accessories  or 
equipment,  personal  and  family  imagination 
and  skill  in  improvising  storage  aids  or 
arrangements 

. .  .  Items  i*)  be  stored 

Clothing  and  equipment  for  ^ts  care,  per'^onal 
items  for  grooming  and  health,  perishable 
and  nonperishable  foods,  kitchen  supplies, 
first  aid  supplies,  recreational  mateiials. 
household  linens,  equipment  and  supplies  for 
indoor  maintenance  of  the  home,  equipment 
and  supplies  for  outdoor  maintenance  of  the 
home 

.  .  .  Places  for  storage 

Separate  rooms;  attic,  closet,  garage,  apart- 
ment house  basement  or  storeroom 
Space  within  a  room:  shelves,  cupboards, 
desk,  file,  chests,  trunks,  boxes,  refrigerator, 
freezer 

.  . .  Aids  in  organization  of  storage  space 

Linen  wrappers,  plastic  bags,  bars,  boxes, 
hangers,  vertical  and  horizontal  files,  shelf 
liners,  dividers,  racks,  hooks  and  nails,  step 
shelves 

Generalization  3:  Community  facilities  provide 
resources  for  additional  storage  space  for  individuals 
and  families. 

Essential  Learning:  Community  facilities  for  stor- 
age 

. . .  Types  of  facilities  available 

Vaults  for  jewels,  furs;  lockers  for  frozen 
foods;  warehouses  for  furniture,  clothing 

.  .  .  Considerations  when  using  community  facilities 
for  storage 

Record  keeping,  insurance,  relative  cost 

C.  MAINTENANCE  OF  THE  HOME  AND 
ITS  FURNISHINGS 

Behavioral  Outcomes : 

•  Recognizes  advantages  of  a  well-maintained 
home 
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.  Practices  conlrihuling  to  wear  and  appearance 
of  clot  hill 

Care  for  garment?  aftiT  wearinjr:  air.  l)rush. 
remove  spots,  launder,  repair,  presr 
Use  appropriate  storage  accessories:  various 
type  hangers;  protective  coverings;  shoe 
racks,  bags  or  boxes;  hat  boxes  or  stands: 
jewelry  trays  or  boxes 

. .  .  Ways  to  prolong  the  use  of  clotliing 

Dry-clean  or  launder  as  needed,  alter  gar- 
ments to  fit  trends  in  fashion,  repair  gar- 
ments as  needed 

Generalization  3:  A  well-made  garment  reflects 
mastery  of  sewing  skills  and  provides  personal  satis- 
faction in  clothing  construction. 

Essential  Lca  'ning;:  Making  a  sport  garment  for  self 
or  other  family  members 

.  .  .  Considerations  for  determining  whether  to 
make  or  buy  clothes  for  individual  family  mem- 
bers 

Skill  and  enjoyment  in  sewing,  space  and 
equipment  for  sewing,  time  and  energy  avail- 
able, availability  of  clothing  in  relation  to 
figure  problems,  comparative  c^jsts 

.  .  .  Learnings  involved  in  making  a  sport  garment 

(See  SEQUENCE  OF  LEARNING  IN  CLOTHING 
CONSTRUCTION  for  Pome  Economics  3, 
Appendix) 

.  .  .  FeaJo.res  indicating  a  well-made  garment 

Sharp  and  flat  lapels,  collars,  front  facing 
edges;  straight  seams;  buttons  with  shank; 
sleeves  on  grain;  collar  smoctli  around  neck 

£.  MEETING  FAMILY  FOOD  NEEDS 
(See  TEACHING  BASIC  LEARNINGS  THROUGH 
MEAL  PREPARATION,  Appendix) 

Behavioral  OutcomeB: 

•  Is  aware  of  recent  developrnents  in  food  tech- 
nology 

•  Recognizes  how  own  family^s  food  practices 
are  influenced  by  trends  in  food  preparation 
and  marketing  • 

•  Is  aware  of  situations  in  own  family  which 
require  adjustments  in  meal  planning,  prepara- 
tion, and  serving 

•  Is  able  to  make  satisfactory  adjustments  in 


family  meals  to  meet  special  food  needs  of 
members 

•  Recognizes  wliy  food  is  used  as  part  of  enter- 
taining in  the  home 

•  Is  able  to  pian,  prepare,  and  serve  appropriate 
foods  for  various  types  of  entertaining 

Generalization  1:  Developments  in  food  technology 
continually  present  new  food  products  and  markets 
from  which  famiiies  i»iust  chooj^e. 

Essentia!  Learning:  Availability  of  food  and  food 
products 

.  . .  Developments  in  food  technology  affecting  types 
of  food  available 

Processing:  freeze-dry  foods,  frozen  food 
and  food  products,  mixes,  ready-prepared 
foods 

Packaging:  wrapped  for  individual  servings, 
parts  of  a  product  or  meal  wrapped  separ- 
ately in  one  package 

.  . .  Types  of  places  where  food  and  food  products 
may  be  purchased 

Specialized  markets,  grocery  stores,  restau- 
rants, drug  stores,  department  stores,  deli- 
catessens, food  plans,  salesmen,  mail  order, 
direct  from  farm 

. .  .  Trends  in  types  of  foods  used  by  families 

Use  of  greater  variety  of  fresh  and  processed 
food  and  foods  in  different  forms;  use  of 
government  surplus  foods  by  families  receiv- 
ing public  assistance 

Generalization  2:  Planning  and  preparing  food  for 
a  family  often  requires  skill  in  meeting  a  variety  of 
special  food  needs  within  the  same  meal. 

Essential  Learnin'^:  Adjustment  of  family  meals 

.  .  .  Situations  requiring  adjustments  in  meal  plan- 
ning, preparation,  and  serving 

Families  with  young  children  or  elderly  per- 
sons, individuals  wbo  are  overweight  or 
underweight,  individuals  with  special  health 
conditions,  family  members  from  differing 
cultural  backgro  ■  ds 

.  . .  Adjustments  in  family  meals  to  meet  needs 
of  special  individuals 

Young  children:  regular  mealtime,  sufficient 
time  to  chew  food  properly,  food  chopped 
or  cut  into  small  pieces,  new  foods  added  one 
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at  a  time,  small  servings,  limited  use  of 
highly  seasoned  and  fat  foods 
Elderly:  familiar,  tasty,  easily  chewed  and 
digested;  food  chopped  or  cut  into  small 
pieces;  small  servings,  four  or  five  srnall 
meals  daily  in  lieu  of  regular  three  meals 
Persons  with  different  cultural  bac/. grounds: 
include  some  favorite  dishes  of  culture,  pre- 
pare foods  using  recipe  of  other  culture 

.  , .  Adjustments  in  family  meals  to  meet  special 
health  conditions  of  members 

Overweight:  three  daily  meals  at  regular 
times,  small  servings,  hearty  breakfast  and 
light  evening  meal,  no  between -meal  snacks 
Underweight:  addition  of  h'gh  calorie  foods; 
little  liquid  at  mealtime;  between-meal  snacks 
Diseases  as  diabetes,  heart:  serve  foods  as 
directed  by  doctor,  avoid  substitution  in  diet 

Generalization  3:  Serving  food  to  others  is  a  means 
of  expressing  hospitality  and  friendliness. 

Eu^ential  Learning:  Food  for  entertaining 

.  . .  Reas  liji  food  is  frequently  served  when  enter- 
taining 

Expresses  friendship,  aifecMon,  hospitality; 
is  a  common  interest  of  most  people;  creates 
common  bond  between  persons  at  any  age 
level;  provides  opportunity  to  display  special 
abilities  and  creativity;  is  a  traditional  part 
of  gatherings  in  most  cultures 

.  . .  Ways  of  making  entertaining  with  foods  a 
satisfying  experience 

Provide  an  attractive  and  congenial  environ- 
ment; preplan  details  in  relation  to  n?enu, 
where  and  how  to  serve  food,  table  appoint- 
ments; include  types  of  food  which  assure 
success  as  far  as  possible;  prepare  as  much 
as  possible  in  advance  so  that  time  rnay  be 
spent  with  guests 

.  . .  Factors  influencing  types  of  food  served 

Number,  age,  and  health  status  of  members 
of  the  group;  money,  time,  energy,  and  skill 
of  persons  preparing  fooci;  space  and.  facili- 
ties for  preparing  and  serving  food;  occa- 
sion; time  of  day;  type  and  amount  of 
preparation  needed 

.  .  .  Patterns  of  food  served  to  guests 

Meals:  breakfast,  brunch,  lur.ch,  diimer,  sup^ 
per 


Refreshments  or  parts  of  meals :  dessert, 
salad,  beverage 

.  .  ,  Specia)  foods  used  in  entertaining 

Hors  d'oeuvres-  canapes,  relishcr>  small  sand- 
wiches, tiny  cookies,  punches,  garnishes, 
candies 

. .  .  Considerations  in  serving  food  to  guests 

Type  of  service:  buffet,  family  style,  formal 
service,  tea,  tray 

Phif  ^*  of  serving:  dining  room,  kitchen,  liv- 
in  .  porch,  yard  community  park 

T\i  .  table  appointments:  table  covers, 
table  ware,  glassware,  fiat  ware,  decorative 
items 

CONCEPT  IV~INDKVIDUALS  AND  FAMILIES  IN 
THE    ADVANCING  YEARS 


Subconcepts:  Time  Allocation : 

(percent) 

A.  Middle  Life  and  Old  Age  3 

B.  Meeting  Special  Needs  of  the 

Aging    2 


Percent  of  total  time  5 


A.  MIDDLE  LIFE  AND  OLD  AGE 
Behavioral  Outcomes: 

•  Recognizes  factors  contributing  to  increased 
life  expectancy 

•  Knows    characteristics    associated    with  the 
middle  and  old  age  periods 

•  Appreciates  mutual  benefits  of  personal  rela- 
tionships with  the  aging 

•  Shows  respect  for  older  people  in  society 

•  Recognizes  some  concerns  of  the  aging 

•  Understands  the  need  of  preparing  for  the 
advancing  years 

Generalization  1:  The  increased  life  span  brings 
new  and  changed  experiences  for  individuals  in  the 
later  years  of  life. 

Essential  Learning:  The  increased  life  span 

. .  .  Reasons  for  increases  in  the  span  of  life 

Better  health   and  medical  care  including 
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reduced  infant  and  mother  mortality,  safer 
and  belter  workinir  conditions,  improved 
housing  and  dit  (s.  m-  rc  financial  seruritv 
and  welfare  services 

.  .  .  Effects  of  increased  life  span  on  living  of  aging 
family  members 

Longer  life  together  after  last  child  leaves 
home:  decreasing  circle  of  friends  for  aging 
persons;  increasing  dependency  upon  chil- 
dren; limited  availability  of  jobs  and  hous- 
ing within  income;  more  time  io  enjoy  cul- 
tural, educational,  recreational  activities 

Generalization  2:  Although  middle  life  and  old  age 
are  identified  by  certain  characteristics  and  develop- 
mental tasks,  the  rate  at  which  these  arc  reached  differs 
widely  among  individuals. 

Essential  Learning:  Meaning  of  aging 

.  .  .  Characteristics  associated  with  middle  life  and 
old  age 

Middle  life:  maximum  income,  great  mental 
vigor,  assumption  of  leadership  responsibili- 
ties in  business  and  community,  high  employ- 
ment rate  of  men  and  women,  decline  in 
parental  functions 

Old  age:  increasing  physical  infirmities,  non- 
employment,  changed  position  and  status 
within  family  and  community,  mellowing  and 
letting  down  of  activities 

velopmental  tasks  of  the  aging 
Locating  a  satisfying  home  for  later  years, 
adjusting  to  retirement  income  level,  estab- 
lishing convenient  and  comfortable  daily 
routines,  facing  loss  of  peers  and  family 
members,  maintaining  contact  with  family 
and  friends,  finding  meaning  in  life,  keeping 
well,  facing  death  as  inevitable 

.  .  .  Factors  which  may  cause  variation  in  rate  of 
aging  among  individuals 

Physical  and  mental  strengths  and  weak- 
nesses with  which  individuals  are  born, 
extent  to  which  basic  physical  and  emotional 
needs  are  met  throughout  life,  interests  and 
experiences,  mental  attitudes 

Generalization  3:  Middle  life  and  old  age  can  be 
enriched  through  meaningful  relationships  with 
younger  persons. 

Essential  Learning:  Relationship  of  younger  persons 
to  the  aging 


.  .  .  Attitudes  t,f  younger  persons  toward  nginu 
Reverent,  resulting  from  n-<pert  frp  ui-dnni 
and  knowletige:  in(]ifT«Mvnt.  resultini:  fr^m 
identifying  this  as  a  period  uf  dedinini:  pru- 
ductivity  and  vitality:  humanitarian,  result- 
ing  from  increared  conc^M-n  (J  people 

.  .  .  Responsibilities  of  younger  person-  to  the  aging 
Enjoying  and  appreciating  their  vision  and 
experience,  providing  companiitn^liip  and 
alfeclion.  giving  physical  assistance  when 
needed,  understar.ding  ine\itable  changes  in 
all  human  bodies  and  minds,  growing  in 
personal  insight  through  association 

.  .  .  Ways  young  people  provide  . oiistructive  help 
to  the  aging 

Helping  maintain  young  spirit  and  positive 
attitude  toward  life,  keeping  open  lines  of 
communications  with  family  and  friends, 
helping  sustain  interests  in  everyday  events, 
stimulating  physical  and  mental  alertness 

B.  MEETING  SPECIAL  NEEDS  OF  THE  AGING 
Behavioral  OutconieB: 

•  Is  aware  of  special  housing  needs  of  the  aging 

•  Evaluates  available  housing  for  the  aging  in 
relation  to  special  needs 

•  Recognizes  special  health  needs  of  the  aged 

•  Is  familiar  with  family,  community,  and  Slate 
resources  which  contribute  to  the  physical  and 
mental  health  of  older  persons 

•  Understands  income  needs  of  older  persons 

•  Knows  sources  for  meeting  income  needs  of 
older  persons 

Generalization  1:  Living  is  made  easier  and  more 
comfortable  for  the  aging  when  consideration  is  given 
to  their  special  housing  needs. 

Essential  Learning:  Housing  for  the  aging 

.  .  .  Characteristics  of  living  location  which  make 
later  years  more  pleasant 

Proximity  to  relatives  and  friends;  provision 
for  quiet  and  privacy;  opportunity  for  inde- 
pendent action;  accessibility  to  public  trans- 
portation, shopping  facilities,  and  community 
services;  cost  range  within  ability  to  pay; 
neighborhood  age  range  according  to  indi- 
vidual preference,  with  young  people  or 
without 
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.  .  .  Features  desirable  in  houses  for  the  aging 

One  floor  layout,  handrails  on  stairs,  good 
lighting,  safe  cooking  equipment,  nonslip 
bathtubs  and  showers,  outside  sitting  space, 
doors  wide  enough  for  wheelchairs  and 
walkers 

.  .  .  Types  of  housing  available  to  older  people 

Independent  living  arrangement:  room, 
apartment,  house 

Living  with  others:  private  homes  of  family, 
relatives,  or  friends,  nursing  home,  homes 
for  the  aged 

Generalization  2:  Maintaining  health  is  an  important 
goal  of  the  elderly  which  persons  around  them  can  help 
promote. 

Essential  Learning:  Meeting  health  needs  in  later 
years 

.  .  .  Special  health  needs  of  the  aging 

Eating  nutritious  foods,  wearing  suitable 
clothing,  having  frequent  physical  check-ups, 
exercising  extreme  caution  in  preventing 
accidents,  having  persr-ns  around  who  are 
understanding 

.  ,  .  Situation?  influencing  the  eating  habits  of  the 
elderly 

Special  health  conditions  of  the  individual, 
physical  handicaps,  companionship  at  meals, 
physical  facilities  for  preparing  and  serving 
foods,  amount  of  money  available  for  pur- 
chase of  foods,  accessibility  of  food 

.  .  .  Characteristics  of  clothing  needed  by  the  elderly 
Easy  to  put  on  and  'take  off,  fabrics  which 
provide  ^varmth  and  are  easily  cared  for, 
attractiveness,  pockets  in  garments,  com- 
fortable fit 

.  .  .  Reasons  for  frequent  physical  check-ups 

Avoid  possible  complications  from  minor 
injuries  and  illnesses,  take  measures  to  pre- 
vent illness,  provide  peace  of  mind,  detect 
irregularities  early 

.  .  .  Practices  of  the  elderly  in  preventing  accidents 
Use  cane,  hold  on  to  railings,  wear  glasses. 


utilize  sufficient  lighting,  use  arms  of  chairs 
in  sitting  and  rising,  allow  people  to  assist 

.  .  .  Considerations  in  promoting  mental  health  of 
the  elderly 

Tolerance  for  habits  of  the  elderly,  assis^tance 
in  keeping  the  aging  constructively  busy, 
fulfillment  of  the  basic  needs  of  the  elderly 

. .  .  Resources  for  helping  meet  health  needs  of 
older  people 

State   departments   of:    Health,  Education, 
Social  Welfare,  Commerce 
Local  facilities:  geriatric  clinics  in  general 
hospitals,  homemaker  services,  visiting  nurse 
services,  nursing  homes 

Family  contributions:  nursing  assistance, 
safe  and  healthful  housing,  companionship 
and  affection,  consideration  and  acceptance 

Generalization  3:  Planning  for  meeting  financial 
obligations  during  later  years  tends  to  result  in  greater 
financial  security  for  the  aging 

Essential  Learning:  Financial  security  in  later  years 

. .  .  Practices  in  planning  for  future  financial  needs 
Start  retirement  plans  early;  plan  a  variety 
of  ways  of  saving  money  for  future  use  such 
as  savings  accounts,  stocks  and  bonds,  en- 
dowment and  annuity  insurance  policies,  real 
estate;  using  money  resources  wisely  through 
the  years 

. .  .  Needs  of  older  persons  requiring  money 

Food,  clothing,  shelter,  medical  care,  recrea- 
tion, gifts  and  charity,  travel 

.  .  .  Financial  resources  available  to  older  persons 
Earnings:  savings,  wages,  investments 
Benefits:    relirement,    disability,  survivor, 
social  security 

Public  qnd  private  assistance:  State  axm 
county  welfare  funds;  contributions  from 
friends,  relatives,  private  charities 

.  .  .  Features  of  financial  security  for  the  aging 
Financial  independence,  freedom  in  making 
choices  of  way  money  is  spent,  less  worry 
about  meeting  financial  needs 
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HOME  ECONOMICS  4-CHILD  DEVELOPMENT 
OVERVIEW 

This  special  interest  course  is  planned  for  girls  and 
boys  in  grades  11  and  12.  It  provides  opportunity  for 
pupils  to  study  human  growth  and  development  and 
to  gain  a  keener  understanding  of  children  and  of 
themselves  as  individuals. 

Trends  toward  early  marriage  and  parenthood  and 
incireasing  attention  to  the  importance  of  a  child's 
earliest  experiences  to  his  whole  future  life  make  this 
course  highly  relevant.  In  addition,  knowledge  of  child 
development  is  immediately  applicable  to  the  many 
a-ssociations  these  young  people  have  in  living  with 
brothers  and  sisters,  in  caring  for  children  of  other 
families,  in  working  with  children  on  playgrounds  or 
community  groups,  and  as  means  of  exploring  occupa- 
tional interests  in  this  area. 


{V2  unit) 

The  concepts  and  subconcepts  fcv*  this  course  are 
organized  as  follows: 

CONCEPT  I— ENVIRONMENT  FOR  CHILD 
DEVELOPMENT 

•  The  Chi^  J  in  VaJous  Cultures 

•  The  Ch      in  the  Family 

CONCEPT  II— DEVELOPMENT  FROfJ 
INFANCY  TO  ADOLESCENCE 

•  Patterns  of  Development  Among  Children 

•  Guiding  Children 
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COxXCEPT  III— WELL-BEING  OF  INFANTS 
AND  CHILDREN 

•  Preparation  for  Children 

•  Care  of  Infants  and  Children 

CONCEPT  IV— EMPLOYMENT  RELATED  TO 
CHILD  DEVELOPMENT 

•  Occupational  Opportunities  Related  to  Child 
Development 

•  Suitability  of  Self  for  Employment  in  Genu- 
pations  Related  to  Child  Development 

CONCEPT  I  considers  the  family  and  societal  set- 
tings in  "vvhich  children  grow  and  develop.  CONCEPT 
II  is  concerned  with  the  importance  and  techniqu  es 
of  positive  guidance  and  with  the  child's  physical, 
mental,  social,  and  emotional  growth  and  development 
from  infancy  to  adolescence.  CONCEPT  HI  explores 
factors  contributing  to  well-being  of  infants  and  chil- 
dren with  special  emphasis  on  preparation  for  children 
in  tht  home,  caiv;  of  mother  and  the  newborn,  health 
and  development  of  infants  and  children,  home  and 
community  resources  for  optimum  development.  CON- 
CEPT IV  deals  with  employment  related  to  the  field 
of  child  development. 

CONCEPT  S-ENVIRONMENT  FOR  CHILD 
DEVELOPMENT 


Subconcepts :  Time  Allocation : 

(percent) 

A-  The  Child  in  Vari^^^us  Cul- 
tures  5 

B.  The  Child  in  the  Family   5 

Percent  of  total  time  10 


A.  THE  CHILD  IN  VARIOUS  CULTURES 
Behavioral  Outcomes: 

•  Is  aware  of  differences  in  child-rearing  prac- 
tices among  various  cultures 

♦  Knows    ways    welfare    of    childr  ^    in  all 
countries  is  interdependent 

Generalization  1:  Child-rearing  practices  refi^-^ct  thi^ 
culture  and  affect  the  kind  of  person  the  child  bc' « 

Essential  Learning:  Child  rearing  in  various  cultures 


.  .  .  Areas  where  parental  practices  in  child  rearing 
vary  most  among  cultures 

Type,  degree,  and  time  for  starting  training 
for  adult  responsibilities;  methods  of  meet- 
ing ph'^'sical  needs;  ways  of  expressing  affec- 
of  responsibiiities  assumed  by 
p !     «     iild  others 

. .  .  Effects  of  differing  child-rearing  practices 

Age  at  which  independence  is  reached,  'ime 
at  which  formal  education  is  started,  attitudes 
developed  toward  authority,  feelings  of  basic 
trust  and  security,  characteristics  individuals 
have  as  adults 

(reneralization  2:  The  welfare  of  one's  own  <'hildren 
depends  upon  the  welfare  of  all  children  everywhere. 

Et^ential  Learning:  Children  as  inheritors  of  suf- 
fering or  happiness 

. . .  Reasons  for  concern  for  children  everywhere 

Children  unwitting  victims  of  poverty,  ignor- 
ance, unrest,  or  recipients  of  wealth,  cultural 
advantages,  harmony;  increased  interchan  -" 
between  people  with  differing  living  stanci 
ards  within  and  among  countries;  basic  right 
of  all  to  food,  care,  dignity 

.  . .  Contributions  of  American  families  to  welfare 
of  children  in  other  countries 

Donations  to  international  and  national  aid 
programs;  adoption  and  private  support  of 
children;  exchange  of  ideas,  goods,  tech- 
nology, culture  significant  to  child  develop- 
ment 

.  . .  Ways  families  in  other  cultures  contribute  to 
welfare  of  American  children 

Stimulating  trade  and  economic  exchange 
which  create  jobs  for  parents;  sharing  cul- 
tural diversity  through  art,  music,  sports; 
demonstrating  by  example  alternate  ways  of 
life,  care  of  children;  accepting  young  people 
on  foreign  exchange  programs 

B.  THE  CHILD  IN  THE  FAMILY 

Behavioral  Outcc  J . .  : 

^  riec^X'^nhiL    adjustments  made  by  own  families 
dKK  to  diiten 

•  Rp;     * '    .■>ti*''ibutions  of  family  to  own  de- 
velopinent 

•  Evaluates  own  contributions  to  family 
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•  Understands  special  situations  within  a  family 
affecting  child  developnient 

•  Understands  forces  outside  a  family  affecting 
child  development 

Generalization  1:  Children  lead  to  satisfactions  in 
family  living  and  create  a  need  for  sortie  adjustments. 

Essential  Learning:  Relationship  of  children  to 
family  living 

.  .  .  Satisfactions  a  child  may  bring  to  families 

Varied  interests,  love  and  affection,  realistic 
outlook  on  life,  feelings  of  being  wanted 
and  needed 

.  ^  .  Aspects  of  living  frequently  requiring  adjust- 
ments in  families  with  children 

Social  activities  of  family  members,  roles 
assumed  by  individuals,  physical  arrange- 
ments for  infants  and  children,  division  of 
money,  daily  routine,  work  life  of  various 
members 

.  . .  Aspects  of  child  development  influenced  by  way 
families  make  adjustments 

Feelings  of  being  an  acceptable  person  to 
self  and  others,  development  of  talents  and 
sk;ils,  ability  to  live  with  others,  understand* 
ing  of  responsibiliu3S  associated  with  role, 
development  of  phy^^ical  and  emotional 
health  habits 

Generalization  2:  The  well-being  of  children  is 
pendent  upon  reactions  to  the  impacts  of  family  liv'^^g. 

Essential  Learning:  Impact  of  family  living  on  chil- 
dren 

.  . .  Factors  in  the  home  having  impact  on  life  of 
children 

Parental  actions:  separation  by  em: J.oyment, 
death,  divorce,  remarriage;  social  activities; 
interpersonal  relationships;  residence  change 
Sibling  interaction:  order  of  birth,  differ- 
ences in  age 

Material  goods:  equipment,  furnisiiings,  cul- 
tural materials,  mass  jnedia 

. . .  Ways  children  are  affected  by  various  forces 

Parental  actions:  carry-over  of  family  pat- 
terns of  behavior  into  other  social  relation- 
ships, imitation  of  parental  attitudes  toward 
individual  siblings,  feelings  of  pride  or 
shame,  divided  loyalties 


Sibling  interaction:  stimulation,  incentive, 
personal  satisfactions,  embarrassments 
Material  goods:  imitation  and  establishment 
of  standards  of  behavior  and  activities  from 
television,  books;  understandings  and  knowl- 
edge acquired;  satisfactions,  dissatisfactions 

CONCEPT  25-^D£VELOPMENT  FROM  INFANCY  TO 
ADOLESCENCE 


Subconct-pts:  Time  Allocation: 

(percent) 

A.  Patterns     of  Development 
Among  Children    20 

B.  Guiding  Children   20 


Percent  of  total  time  40 

A.  PATTERNS  OF  DEVELOPMENT  AMONG 
CHILDREN 

Behavioral  Outcomes: 

•  Knows  typical  and  atypical  growth  and  de- 
velopment patterns  from  infancy  to  adoles- 
cence 

•  Relates  principles  of  growth  to  own  develop- 
ment 

•  Expresses  empathy  to  children  with  atypical 
growth  patterns 

©  Knows  sources  of  assistance  for  understand- 
ing and  coping  with  atypical  children 

Generalization  1:  Although  all  children  follow  a 
predictable  sequence  of  grovnh  and  development,  the 
rate  varies  amo  jg  individuals. 

Essential  Learning:  Typical  growth  and  develop- 
ment from  infancy  to  adolescence 

...  Areas  of  growth  and  development 

Physical:  motor  skills,  sensory  development, 
manipulative    skills,    muscle  development, 
bone  structure,  nervous  system 
Intellectual:    mental    reasoning,  language 
abilities,  creativity;  curiosity;  imagination 

Social:  relationship  situations,  behavior  pat- 
terns, attitudes  toward  others 
Emotional:  feelings  of  pxiirity,  love,  accept- 
ance; expectations  for  protection  and  con- 
trol; emotional  responses 
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.  .  .  Principles  of  grouth  and  development  of  chil- 
tir 

Areas  of  growth  are  interrelated  and  each 
follows  a  definite:  predictable  pattern;  type 
and  rate  of  development  in  each  area  varies 
amonjr  individuals;  children  may  suffer  from 
being  forced  or  held  back  in  the  learning  of 
any  activity 

.  .  .  Types  of  development  occuring  during  different 
ages 

Birth  through  1  year:  wide  individual  differ- 
ences in  *5pontaneous  motor  activity  and 
degree  of  stimulation  needed  for  sensory 
responses;  imitation  of  sounds;  formulation 
of  words;  gradual  emotional  responses  in 
relation  to  stimuli 

Two  through  five  years:  rapid  growth  of 
language  and  intellectual  capacities;  aware- 
ness of  sex  differences;  differentiation  of 
stimuli  in  environment;  recognition  of  need 
for  adult  help;  initial  estabushment  of  defen- 
r.ive  behaviors;  slow  head  growth,  rapid 
limb  growth,  intermediate  trunk  growth 
Six  through  twelve  years:  increased  coordina- 
tion of  body  movements;  idealization  of  in- 
dividuals outside  the  immediate  family;  in- 
creased Sex-typing;  greater  importance  of 
p*ier  group;  rapid  rate  in  growth  of  con- 
science 

Generalization  2:  Atypical  growth  and  development 
patterns  require  realistic  understanding  and  treatment. 

Essential  Learning:  Atypical  growth  and  develop- 
ment from  infancy  to  adolescence 

.  .  .  Types  of  atypical  growth  and  behavior  patterns 
Physical  irregularities;  ■  lack  of  muscle  con- 
trol, speech  and  sensory  defects,  congenital 
malformation 

Mental  variations:  retardation,  giftedness 
Social  extremes:  introversion,  extroversion 
Emotional  maladjustments:  psychosis,  psy- 
choneuroses 

.  , .  Guides  in  dealing  with  children  with  atypical 
growth  and  development  patterns 

Treat  child  in  normal  way  except  in  arc^s  of 
limitation,  help  child  to  set  realistic  goals  and 
develop  his  potential,  arrange  for  remedial 
or  special  treatment 

.  .  .  Sources  of  assistance  f(  ..iiderstanding  and 
coping  with  deviations  in  growth  and  develop- 
ment 
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Special  classes,  clinics,  specialists  for  chil- 
dren: books,  meetings,  agencies  for  parents 

B.  GL'IDI.W  CHILDREy 
Behavioral  Outcomes: 

•  Evaluates  own  behavior  in  relation  to  responsi- 
bilities of  growing  up 

•  Practices  approved  techniques  of  guidance  in 
relationships  with  children 

Generalization  1 :  An  understanding  of  types  of 
behavior  expected  throughout  life  contributes  to  a 
sound  approach  in  guidance  of  children. 

Essential  Learning:  Behavior  of  children 
.  .  .  Categories  of  behavior  in  relation  to  responsi- 
bilities of  growing  up 

Accepting  and  adjusting  to  the  changinj. 
body,  managing  body  and  learning  new 
motor  patterns,  learning  one's  psycho-socio- 
biological  sex  role,  relatin^^  to  changing 
social  groups,  achieving  an  appropriate  de- 
pendence-indep^'ndence  pattern,  achieving  an 
appropriate  giving-receiving  pattern  of  affec- 
tion, developing  a  conscience,  developing 
ability  to  communicate  and  reason,  establish- 
ing values  and  beliefs 

.  .  .  Principles  regarding  development  of  behavior 
which  will  assist  in  guiding  children 

Each  person  faces  certain  responsibilities  of 
growing  up  at  every  stage  of  life  to  which 
he  mijst  react,  type  and  degree  of  reaction  to 
responsibiiiiies  vary  with  individuals,  some 
success  must  be  achieved  at  each  state  in 
order  to  approach  the  next  level  of  maturity, 
no  single  responsibility  of  growing  up  is 
achieved  in  isolation,  individual  behavior 
is  influenced  more  by  own  development  than 
by  pressures  of  society 

.  .  .  Values  of  understanding  principles  of  develop- 
ment of  behavior 

Recognize  teachable  moment,  look  for  certain 
types  of  behavior  at  certain  ages  and  stages 
of  life,  expect  differences 

Generalization  2:  Through  skillful  guidance  a  child 
learns  behavior  which  contributes  to  adjustment. 

Essential  Learning:  The  technique  of  guidance 

.  .  .  Purposes  of  child  p'uidance 

Promote    positive    attitudes    toward  self, 
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environment,  and  other  pK:ople;  develop  in- 
dividual potential;  Jeam  ways  to  direct 
energies  for  ^'ood  of  self  and  others:  eetal  > 
lish  basic  patterns  of  Lci?vior  for  present 
and  future 

. .  .  Practices  effective  in  child  guidance 

Accept  realistic  standards  of  performance  ?t 
different  ages  and  stages,  allow  child  to  learn 
through  mistakes,  provide  opportunities  for 
success,  provide  opportunities  for  gradual 
adju.^tment  to  change,  understand  and  accept 
the  child's  role  in  home  and  community, 
feel  and  exhibit  unqualified  love  for  the  child: 
Cognize  variation  in  acceptable  behavior 
among  different  cultures 

.  .  .  Principles  of  child  guidance 

Approval  fosters  values,  help  stimulates  abili- 
ties, respect  encourages  self-respect,  affec- 
tion gives  security 

CONCEPT  m-WElUBEING  OF  INFANTS  AND 
CHILDREN 


Subconcepts ;  Time  Allocation : 

(percent) 

A.  Preparation  for  Children  ....  10 

B.  Care  of  Infants  and  Children  30 


Percent  of  total    .me  40 


A.  PREPARATION  FOR  CHILDREN 

Behavioral  Outcomes: 

•  Is  aware  of  the  many  family  decisions  in 
determining  whether  or  not  to  have  children 

•  Recognizes  adjustments  necessitated  by  the 
addition  of  children  in  a  family 

•  Is  aware  of  the  importance  of  prenatal  care 
and  sources  of  help  to  perspective  parents 

Generalization  1;  The  addition  of  children  in  the 
home  necessitates  many  family  decisions. 

Essential  Learning:  Making  dtcitfions  regarding  ad- 
dition of  children  to  the  home 

.  .  .  Factors  influencing  the  addition  of  children  in 
the  home 

Physical  and  mental  health  of  parents,  emo- 
tional maturity  of  parents,  basic  vahur,  and 
attitudes  of  couples  toward  children,  h_  -Jing 


of  family,  economic  adi'^slmc^fJl.-  needed  if 
wife  has  been  coi^tributing  to  familv  income, 
additional  expenses  due  to  havini:  a  bahv 

.  .  .  Ways  married  couples  can  acquire  children 

Pregn^^cy:  planned  parenthood,  unplanned 
pareniaood 

Adoption:  sources  for  obtaining  infants  and 
children,  laws  and  prucedures  for  adopting 
children 

Foster  care  of  children:  sources  and  pro- 
cedures for  obtaining  children,  financial  re- 
imbursement and  related  responsibilities 

.  . .  Adjustments  in  thy  home  necessitated  by  ad- 
dition of  children 

Psychological  preparation  of  parents  and 
older  children;  consideration  for  interest, 
concerns,  relationships  of  family  members; 
division  of  household  responsibilities;  bud- 
geting to  include  expenses  of  newborn, 
doctor,  and  hospitalization ;  housing  to 
include  newborn 

Generalization  2;  Prenatal  care  of  the  prospective 
mother  will  help  assure  physical  health  of  mother  and 
mental  health  of  both  parents. 

Essential  Learning:  Prenatal  care 

.  . .  Factors  affecting  health  of  mother  and  unborn 
child 

Understanding  by  parents  of  conception  and 
the  birth  process;  mental  attitudes  toward 
pregnancy;  mother's  medical  and  dental 
care;  health  habits;  illness  and  diseases;  use 
of  drugs,  alcohol,  and  cigarettes,  diet,  clothes 

.  .  .  Sources  of  help  to  prospective  parents 

Prenatal    classes,    professional  magazines, 
clinics,  physicians 

.  . .  Reasons  prenatal  care  is  important 

Peace  of  mind,  early  detection  of  malfunc- 
tioning of  organs,  understanding  of  expecta- 
tions in  pregnancy,  assurance  of  contact  per- 
son if  an  emergency  arises 

B.  CARE  OF  INFANTS  AND  CHILDREN 
Behavioral  OutcomeB: 

•  Understands  the  physical  needs  of  infants  and 
children  and  how  to  meet  them 

•  Appreciates  contribtuions  family  ha&  made  to 
own  physical  care 
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•  Recognises  respcriiiibiiilies  of  adults  in  guid- 
ing play  and  recreation  of  children 

•  A««UTnes  some  responsibility  in  sel^*rtin.^  and 
using  i-uitable  play  materials  for  children 

•  Knows  available  resources  outside  the  family 
for  the  care  and  protection  of  children 

Generalisation  1:  Good  physical  care  contributes  to 
\\'ell-being  of  children. 

Essential  Learning;!;:  Physical  care  of  children  from 
birth  to  adolescence 

.  . .  Considerations  in  meeting  physical  needs  of 
children 

Feeding:  food  and  nutritional  requirements, 
techniques  of  feeding,  eating  habits,  attitudes 
toward  food  and  eating 

Clothing:  requirements  in  relation  to  com- 
fort, season,  developmental  stage;  techniques 
in  dressing 

Bathing:  equipment  and  supplies,  techniques 
and  schedules  in  bathing 
Sleeping:  sleep  and  rest  requirements,  equip- 
ment and  furnishings,  space  and  arrange- 
ment, habits  and  attitudes 
Elimination:  equipment,  habits,  and  attitudes 

.  , .  Ways  to  promote  safety  of  infants  and  children 
Providing  safety  features  in  the  home;  teach- 
ing safety  rules  in  use  and  care  of  home 
equipment,  in  play,  in  r^nlact  with  others; 
arranging  supervision  of  children's  activities 

r  meralization  2:  Adults  have  major  responsibility 
for  promoting  play  and  recreational  activities  which 
contribute  to  the  optimum  growth  of  children. 

Essential  Learning:  Play  and  recreation  for  children 

.  .  .  Responsibilities  of  adults  for  play  and  recreauon 
of  children 

Provision  of  materials  and  equipment  for 
play,  promotion  of  the  use  of  safe  and  suit- 
able equipment,  trai»  ing  in  correct  use  of 
equipment  and  safe  procedures  in  recrea- 
tional activities,  choice  of  play  area,  encour. 
agement  of  a  variety  of  play  and  recreational 
activities,  recognition  that  play  is  a  way  child 
learns 

. .  .  Types  of  play  activities  in  relation  to  values  to 
be  deriveu 

Developing  muscle  coordination:  swinging; 


hiking:  squeezing  toy? 

Socializing  and  sharing:  games,  folk  danc- 
ini:.  spoK.- 

DevelopiT^C  imagination  and  creativity:  dra- 
matic pJay-  art  work,  tel^'iig  stories 
Releasing  emotions:  sports,  reading,  listen- 
ing to  or  participating  in  Tilu^^^^  activities, 
watching  television 

Developing  manipulative  skills:   art  work, 
sewing,  playing  musical  in  truments 
Solvi;^g  problems:  building  ^lodels,  doing 
puzzles 

. . .  Factors-  to  consider  when  selecting  play  ma- 
terials and  equipment 

Suitability  to  age,  ability,  interest;  durabili^v 
and  safety  of  construcfion :  ease  of  use;  t^'pe 
of  learning  and  development  involv  <  ■ 

Generalization  3:  Resources  outside  the  home  are 
available  to  assist  the  family  in  the  care  and  protec- 
tion of  children. 

Essential  Learning:  Assistance  to  families  in  care 
of  children  from  infancy  to  adolescence 

. . .  Ways  the  local  community  supplements  home  in 
caring  for  children 

Sponsor  cultural  and  educational  programs, 
provide  recreational  and  educational  institu- 
tions, provide  health  and  protecti  <n  services 

. . .  Community  and  private  agencies  for  health  and 
protection  of  children 

Health  and  welfare  organizations,  local 
Board  oi  Education,  local  Fomemakers'  Serv- 
ice, Visiting  Nurses  Association 

.  . .  Areas  of  legal  protection  for  children 

Marriage,  adoption,  education,  work,  foster 
care,  support  of  children 

CONCEPT  fV-EMPLOYMENT  RELATED  TO  CHILD 
DEVELOPMENT 


Subconcepts:  Time  Allocation : 

(percent) 

A.  Occupational  Opportunities 
Related  to  Child  Develo[*ment  5 

B.  Suitability  of  Self  for  Em- 
ployment in  Occupations  Re- 
lated to  Child  Development  5 


Percent  of  total  time  10 
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A.  OCCl'PATIOSAL  OPPORTLMTIES  BELATED 
TO  CHILD  DEVELOPME\T 

Behavioral  Outcomes: 

aware  of  a  variety  of  occupation<=  related  to 
1    development    and    level    o?  training 
aired 

•  h  able  to  identify  factors  ^hich  affect  avail- 
ability  of  employment  in  child  development- 
related  occupations 

•  Ltilizes  Sources  foi  obtaining  pertinent  in- 
fo rr.iation  about  occupational  opportunities  re- 
lated to  child  development 

Generalization  1:  Understanding  factors  affecting 
emplo>Tnent  opportunities  helps  individuals  make  voca- 
tional choices. 

Essential  Learning::  The  nature  of  occupaitions  re- 
lated to  child  development 

.  .  -  Occupations  in  relation  to  level  of  training 

High  school  courses:  day  care  center  assist- 
ant, nursery  school  assistant,  assistant  in 
children's  home,  camp  counselor,  recreational 
center  aide,  employment  in  nome  care  of 
children,  sales  clerk  in  child-related  retail 
area 

Two  years  beyond  high  school:  assistant 
camp  director,  self -employment-care  of  chil- 
dren, self  employment-care  of  children  in  own 
home  and  homes  of  others,  public  nurse,  air- 
lines stewardess,  governess 
Four  or  more  years  beyond  high  school- 
teacher, child  psychologist,  social  workev, 
director  of  children's  programs 

- . .  Places  of  emplo}Tnent 

Schools:  private  or  public,  nursery  or  ele- 
mentary 

Hospitals:  children's  and  infants'  sections  in 

general  hospital,  children's  hospital 

Retail  stores:  specialized  shops  or  depart* 

ment  in  general  stores  dealing  with  children's 

clothing,  toys,  furniture 

Recreational  centers:  camps,  parks,  clubs 

Homes:  private  home,  institution 

.  . .  Factors  affecting  number  and  types  of  occupa^ 
tions  available 

Type  of  community:  urban,  suburban,  rural, 
small  town 

Kinds  of  economic  area:  agricultural,  indus- 


trial,  resort,  residential 

Conditions  of  economic  crov^th  and  dec^i^.e: 
unemployment  rate,  turnover  of  emplovees. 
income  level,  _:»c!ustry 

Gei^eralizat'on  2:  U-  of  many  availatJc  sources  of 
information  will  provide  back^rround  f.r  wei^^iing 
decisions  re<r.<?rding  choi-e  of  occupation. 

Essential  Learning:  Seru:;ng"  information  about 
(iceuf ?iiiond  opportunities 

- .  .  Source  for  information  about  type?  and  loca- 
tion of  opportunities 

School  and  public  libraries,  school  guidance 
office,  friends  and  relatives,  newspaper  adver- 
tisements, employment  agencies 

- .  .  Types  of  information  t-  investigate 

otope  oi  job,  opportunity  within  field,  geo- 
gr-'^^/hic  location  with  greatest  potential,  sta- 
bility of  job  in  the  field 

B.  SLUT  ABILITY  OF  SELF  FOR  EMPLOYMENT  IN 
OCCUPATIONS  RELATED  TO  CHILD 
DEVELOPMENT 

Behavi-  ^ral  Outcomes: 

lentifies  personal  qualities  which  contribute 
personal  employability 

•  Evaluates  personal  potent      for  employment 
in  occupations  related  to  child  development 

Generalisation  1:  Careful  analysis  of  personal  assets 
and  liabilities  will  help  one  determine  a  suitable  choice 
of  occuprvtion. 

Essential  Learning:  General  employability  of  self 

Factors  to  consider  wl;en  assessing  personal 

qualifications  for  employability 

Physical  and  mental  health,  physical  and 
mental  capabilities  and  limitations,  physical 
habits,  emotional  behavior,  personality  traits, 
personal  appearance,  conimunication  skills 

.  - .  Factors  to  consider  when  analyzing  personal 
aspirations  regarding  employment 

Ability  for  and  interest  in  further  training: 
desire  for  money,  prestige,  position,  status 

. . .  Factors  to  consider  when  examining  personal 
competence 

Manipulative     skills:     manual  dexterity, 
strength 
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Mental  skills:  attention  to  detail,  knowledge, 
ima-rination 

Social  skill?:  ability  to  relate  wtll  to  others, 
preference  for  working  alone  and  or  in 
groups 

Generalization  2:  When  one's  personal  qualifications 
and  interests  are  suited  to  the  typ<^  of  occupations 
chosen,  empi  yi/ient  can  be  ipore  satisfying  and 
reKc.;ding. 

EsserM<jl  Learning:  Relation  of  self  to  specific  child 
development-related  occupations 


Aspects  to  consider  when  analyzing  specific 

occupations 

Title  of  job.  description  of  work  required, 
personal  competences  required,  working  con- 
ditions, remunerative  potential,  opportunities 
for  advancement 

Factors  to  be  considered  in  assessing  personal 
qualific^xions  for  a  specific  occupation 

Similarity  of  person-  ^  characteristics  to  those 
required,  degree  of  interest  in  work  of  posi- 
tion, present  and  potential  aptitude  for  re- 
quired work,  possible  personal  satisfaction 
to  be  gained 
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HOME  ECONOMICS  MAMILY  AND  COMMUNITY  HrALTH  QA  unit) 
OVERVIEW 


Farrjilies  and  individuals  place  good  health  high  on 
their  lists  of  values  and  goals.  This  special  interest 


ccuFHO  for  pupils  in  grades  11  and  12  provides  the 
opportunity  to  study  health  in  a  broad  perspective 
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from  world  concern  to  individual  re?ponfibiIitv. 
Advance?  in  mediral  science  nfler  coiitinuinjr  encour- 
ajrement  that  .nental  and  phx^ical  Health  can  he  a 
realistic  aspiration  for  rno5t  p>eop]e.  but  actual  main- 
tenance of  health  weighs  heav»I\  upon  personal  d<.K:i- 
sion,  faiijily  management,  and  community  effort- 

The  concepts  and  subconcepts  for  this  course  are 
organized  as  follows: 

COXCEPT  I— THE  HEALTH  OF  THE  NATION 
AND  THE  WORLD 

•  The  Challenge  of  WorH  H-alth 

•  The  Citizen  and  Health 

CONCEPT  I!-^HEALTHFUL  LIVING 

•  Development  of  Health 

•  Management  for  Family  Health  and  Safety 

CONCEPT  III— HOME  CARE  OF  THE  SICK 
AND  INJURED 

•  Family  Care  for  Confined  Members 

•  Using  Community  Resourcer.  for  Home 
Care  of  the  Sick 

CONCEPT  IV— EMPLOYMENT  RELATED  TO 
FAMILY  AND  COMMUNITY  HEALTH 

•  Occup.^*v>nal  Opporluniiiej?  Related  to 
Family  and  Community  Health 

•  Suitability  of  Self  for  Employment  in  Oc- 
cupations  Related  to  Family  and  Com- 
munity Health 

CONCEPT  I  is  planned  to  develop  an  awareness 
of  world  health  problems  and  cooperative  action  being 
taken  toward  their  solution.  It  also  defines  the  interrela- 
tivonships  between  individual  and  community  responsi- 
bility.  CONCEPT  11  establishes  personal  and  family 
preparedness  as  basic  to  reducing  and  meeting  health 
crises. 

In  CONCEPT  III  home  care  of  the  sick  and  injured 
is  explored,  mental  illness  is  considered,  and  the  exten- 
sion of  home  facilities  through  knowledgeable  use  of 
community  resources  5s  given  attention.  CONCEPT 
IV  relates  to  employment  opportunities  in  health  serv- 
ices for  Interested  persons  with  various  levels  of  educa- 
tion and  training. 


CONCEPT  I^THE  HEALTH  OF  THE  NATION 
AND  THE  WORLD 


Suhtconcepls: 

A-  The  Challenge  of  World 

Health   

B.  The  Citizen  and  Health  .. 


Time  Allocation: 

^   '  ^ :  ent  ^ 

5 
10 


Percent  of  total  time 


15 


A,  THE  CHALLEXGE  OF  WORLD  HEALTH 
Behavioral  Outcomes: 

•  Understands  the  broad  meaning  of  health 

•  Gains  insight  into  ways  world  health  problems 
are  approached  and  improvements  are  made 

CeneraHzation  1:  Gaod  health  is  a  condition  that 
is  often  considered  an  individual's  most  valued  posses- 
sion. 

Essential  Learning:  Meaning  oi  good  health 

.  .  .  Indicators  of  good  health 

State  of  complete  physical,  mental,  social 
well-being;  ability  to  use  intellectual,  emo- 
tional, and  physical  resources  for  optimum 
living;  absence  of  disease  and  infirmity 

.  . .  Ways  good  health  enriches  life 

Increases  productivity,  makes  possible  better 
use  ol  human  and  material  resources,  encour- 
ages a  positive  outlook 

.  . .  Factors  afiecli  '  ,5  or  determining  personal  health 
Heredity,  environment,  behavior 

Generalization  2:  Certain  health  problems  .^e  of 
concern  in  all  areas  of  the  world. 

Essential  Learning:  Major  health  problems  through- 
out the  world 

. . .  Kinds  of  health  problems  with  international 
significance 

Mdnutrition,  mental  illness,  accidents,  poten- 
tial radiation  hazards,  chronic  diseases,  com- 
municable diseases 

.  . .  Factors  contributing  to  health  problems 

Depletion  of  natural  resources,  overpopula- 
tion, diseases  of  old  age,  increased  travel  and 
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minglin?  of  people,  nuclear  erplosinns.  in- 
sufHcient  food 

Generalization  3:  Positive  action  undertaken  co- 
operatively by  many  organizations  is  leading  to 
improved  health     roujihout  the  world. 

Essential  LeoTifing:  Action  towards  solution  of 
health  problems 

- .  .  Reasons  for  concc-m  over  world  health  problems 
Interest  in  fellowman,  in  future  of  nation 
and  world,  and  in  future  generations;  desire 
for  sur\'ivai ;  challe;ige  of  searching  for  solu- 
tion to  problems 

. . .  Types  and  functions  of  organizations  working 
toward  w^orld  health 

World  Health  Organization  (WHO) :  helping 
people  of  different  nations  to  help  themselves 
to  healthier  living,  assisting  nations  control 
communicable  diseases  with  modem  tech- 
niques 

United  Nations  International  Children  *s 
Emergency  Fund  (UNICEF) :  helping  pro- 
vide necessities  for  the  children  of  the  world 
through  bolstering  nutrition  and  making 
medical  supplies  and  services  available 
International  Red  Cross,  private  charities, 
and  relief  programs:  meeting  emergencies 
&\  1  assisting  with  disaster  relief  and  re- 
habilitation 

Freedom  from  Hunger  Campaign:  attempt- 
ing to  solve  food  crises  through  cor  bined 
efforts  of  peoples  of  many  nations 
Private  industries  and  agencies:  cooperating 
on  discovery  and  development  of  resources 
as  harvesting  the  sea,  population  control, 
radiation  control,  distribution  cf  food  sup- 
plies, improved  agriculture,  research  in  men- 
tal health 

B.  THE  CITIZEN  AND  HEALTH 
Behavioral  Outcomes: 

•  Recognizes  influences  iii  problems  of 
others  upon  individual.^      i  iamilies 

•  Sees  ways  individuals  and  groups  work  to 
promote  improved  health  for  all 

Generalization  1:  As  an  individual  understands 
health  problems  he  is  better  prepared  to  work  with 
others  tov;ard  the  alleviation  of  these  problems. 
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Essential  Leaminz:  Relationship  of  individual 
and  family  to  health  in  the  community,  nation 

.  .  .  Innuenres  upon  in^iv'-lual?        t<--  health  prob- 
lems of  others 

Feelings  of  uneas'ness  when  epidemics 
strike:  pressures  for  contributions  from 
agencies  and  institutions  working  toward 
pre\ -ntion  and  cure  of  sperifrir  diseases; 
encouragement  to  become  more-  aware  of 
causes  and  cures  of  various  health  situations 
through  educational  material?,  clinics,  tele- 
vision programs 

.  .  .  Efforts  of  individuals  and  groups  in  alleviating 
health  problems 

Individuals:  contribute  financially  to  re- 
search programs  concerned  with  health,  sup- 
port programs  concerned  with  eliminating 
hazards  causing  health  problems,  promote 
good  health  attitudes  and  standards  in  home 
and  community,  obey  laws,  use  anfluence 
for  establishing  health  measures,  maintain 
home  conditions  conducive  to  health 
Groups:  provide  workmen*s  cc.T  pensation, 
health  and  medical  plans,  health  services, 
recreational  programs;  set  health  standards 
in  relation  to  foods,  shelter,  drugs,  water; 
promote  aspects  of  health  in  educational  pro- 
grams for  youth  and  adul*«;  promoJe  ethical 
practices  in  businesses  and  professions 

Generalization  2:  Community  regulations  and  prac- 
tices related  to  health  are  designed  to  protect  the 
individual  and  family. 

Essential  Learning:  Relationsbfp  of  community 
practices  to  health  of  individuals  and  /turiilies 

.  . .  Situations  in  communities  which  may  affect 
health  of  individuals  and  families 

Traffic,  eating  places,  land  utilization,  air 
pollution,  noise.  Water  pollution,  odors,  gar- 
bage disposal 

.  . .  Measures  for  coping  with  community  situations 
Zoning  laws,  ir^%^.  regulations,  health  and 
safety  education  programs,  housing  require- 
ments,  recreational  areas,  food  service  stand- 
ards and  inspection,  curfews  for  children, 
clinics 

.  . .  Ways  community  regulatio^is  and  practices  af- 
fect health  of  individuals  and  families 

Lessens  chance  of  accidents  and  disease; 
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promales  belter  mental  health;  protects  youth 
from  using  narcotics,  alcohol,  and  tobacco 

CONCEPT  ll-HEALTHFUL  LIVING 


Subconcepts:  Time  Allocation : 

(percent) 

A.  Development  of  Health    10 

B.  Management  for  Family 

Health  and  Safety    20 


Percent  of  total  time  30 


A.  DEVELOPMENT  OF  HEALTH 
Behavioral  Outcomes: 

•  Exhibits  good  health  habits 

•  Recognizes  the  need  for  personal  effort  in 
maintenance  of  health 

Generalization  1:  Good  health  is  reflected  in  an 
individual's  appearance  and  attitude. 

Essential  Learning:  The  nature  of  optimum  health 

.  . .  Characteristics  of  a  healthy  person 

Physically  fit:  well- developed  body,  appro- 
priate weight  and  height,  free  from  disease 
or  infirmity,  good  muscle  tone,  strength  and 
endurance 

Emotionally  stable:  faces  problems  realis- 
tically, relates  appropriately  to  other  people, 
finds  pleasure  and  inner  satisfaction  in  life, 
is  in  control  of  own  emotions 
Mentally  alert:  broad  interests,  continuous 
learning,  active  commitment  to  living 

.  . .  Results  of  establishing  appropriate  health  atti- 
tudes and  habits 

Carry-over  habits  into  new  environments, 
positive  influence  on  others,  improved  health, 
reduced  chances  of  defects  and  disease, 
extended  life  span,  vigorous  full  existence 

Generalization  2:  Each  individual  must  adjust  his 
pattern  of  healthful  living  according  to  own  situation. 

Essential  Learning:  Promotion  of  personal  health 

.  .  .  Patterns  for  healthful  living 

Maintaining  physical  fitness,  developing  and 
keeping  mental  and  emotional  health,  pro- 


tecting self  from  disease,  prev^enting  acci- 
dents, knowing  principles  of  first  aid,  rely- 
ing on  professional  advice,  avoiding  health 
fads,  practicing  good  nutrition 

.  .  .  Reasons  for  variations  in  patterns  for  health- 
ful living 

Age,  state  of  health,  type  of  occupation, 
hobbies  and  recreational  interests 

B.  MANAGEMENT  FOR  FAMILY  HEALTH  AND 
S4FETY 

Behavioral  Outcomes: 

•  Understands  the  importance  of  management 
in  creating  a  safe  and  healthy  environment 

•  Recognizes  the  value  of  a  financial  plan  for 
medical  care  and  health  maintenance 

•  Is  able  to  act  app^^opriately  in  time  of  emer- 
gency, either  meeting  the  crisis  or  seeking  help 

Generalization  1:  Maintaining  health  and  safety  in 
the  home  is  a  responsibility  to  be  shared  by  each 
family  member  according  to  his  ability. 

Essential  Learning:  Planning  for  maximum  health 
and  safety 

.  .  .  Considerations  in  establishing  healthful  climate 
in  the  home 

Provisions  for  physical  needs  of  individuals, 
such  as  food,  clothing,  shelter;  provisions  for 
emotional  and  mental  needs,  ?uch  as  security, 
love;  maintenance  of  safe  environment 
through  alertness  to  and  correction  of  acci- 
dent hazards,  efforts  to  avoid  and  prevent 
illness,  safeguards  for  crises,  release  from 
mental  and  emotional  strain 

.  . .  Steps  in  managing  for  family  health 

Define  objectives,  identify  means  of  reaching 
objective,  share  responsibilities  among 
family  members,  gather  information,  carry 
out  plans 

.  .  .  Ways  to  encourage  family  cooperation  in  main- 
taining health 

Promote  positive  attitudes  and  effective  prac- 
tices, give  approval  for  each  member's  con- 
tribution, adapt  to  changing  situations 

.  . .  Resources  outside  the  family  available  to  serve 
health  needs 

Professional  medical  personnel:  doctors, 
specialists  ancL  generalilsts;  nurses,  registered 
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anil  practical;  dentists,  sperialists  and  gen- 
eral st?^ 

Physiryl  facilities:  various  types  of  hospitals 
and  institutions,  clinics,  nursiu'^  homes 
Tax-supported  services:  health  department, 
fire  department,  police  department 

Generalization  2:  Being  a  dequately  prepared  to  meet 
emergencies  arising  frora  illness  and  accidents  or  from 
loss  of  income  contributes  to  family  economic  security. 

Essential  Learning:  Financial  security  in  relation  to 
health 

. .  .  Benefits  of  having  a  plan  for  meeting  health 
costs 

Increased  ability  to  meet  costs  of  medical 
services,  opportunity  for  better  medical  care, 
freedom  from  worry  over  possible  future 
costs 

.  .  .  Factors  affecting  the  type  of  financial  plan  for 
health  needed  by  individuals  and  families 

Size  of  family,  age  and  sex  of  members, 
income,  cost  of  medical  service  in  area,  com- 
munity and  tax-supported  health  services 
available,  individual  health  problems,  stand- 
ards of  health  care  desired 

.  . .  Types  of  plans  available  for  meeting  health 
costs 

Health  insurance:  sickness,  accident,  hos- 
pitalization 

Personal  savings:  annuity,  bank  account,  life 
insurance 

Work  compensation:  disability,  sickness 

.  . .  Health  frauds  to  avoid 

Fake  health  and  accident  insurance  policies, 
misleading  advertising  of  foods  and  health 
products,  experiments  reported  as  cures,  mis- 
use of  statistics,  recommended  self-medica- 
tion, quacks,  cults,  and  fads 

Generalization  3:  Family  members  will  be  better 
prepared  to  handle  emergencies  if  they  have  some 
knowledge  of  first  aid  techniques  and  keep  a  variety 
of  supplies  and  equipment  ready  for  use. 

Essential  Learning:  Meeting  emergencies 

. . .  Types  of  emergencies  resulting  in  major  or 
minor  ilbiess  and  injury 

Traffic  or  home  accidents  resulting  in  breaks, 
bruises,  cuts,  shock;  contaminatjon  of  food 
or  water;  skin  poisoning  or  burns;  exposure 


to  excess  sun,  wind,  cold;  disasters  such  as 
flood,  fire,  atomic  attack 

.  .  .  General  procedures  for  coping  with  emergencies 
Knowing  recommended  methods  for  various 
emergency  conditions,  applying  appropriate 
first  aid  measures,  keeping  supplies  and 
equipment  handy,  summoning  help 

CONCEPT  III-HOME  CARE  OF  SICK  AND 
INJURED 


Subconcepts :                               Time  Allocation : 

(percent) 

A.  Family  Care   for  Confined 

Members  .  ,  

35 

B.  Using  Community  Resources 

for  Home  Care  of  the  Sick 

10 

Percent  of  total  lime 

45 

A.  FAMILY  CARE  FOR  CONFINED  MEMBERS 
Behavioral  Outcomes: 

•  Realizes  the  need  for  evaluating  problems  fac- 
ing families  when  sickness  occurs 

•  Gains  some  proficiency  and  skill  in  caring  for 
the  sick  at  home 

•  Understands  that  a  well-arranged  and  appro- 
priately equipped  room  aids  in  providing  for 
the  comfort  and  care  of  the  patient 

•  Applies  the  principles  of  nutrition  and  meal 
planning  in  preparing  and  serving  meals  to  the 
ill 

•  Shows  beginning  understanding  of  mental  ill- 
ness 

Generalization  1:  Home  care  of  the  patient  must  be 
considered  in  light  of  total  needs  and  the  family's 
ability  to  provide  them. 

Essential  Learning:  Planning  for  home  confinement 
of  a  patient 

. .  .  Conditions  which  imply  home  care 

Prolonged  illness,  lack  of  funds  for  hospital- 
ization, attitude  of  patient,  shortage  of  hos- 
pital service,  routine  short  illnesses 

. .  .  Considerations  in  deciding  to  care  for  patient 
in  the  home 
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Patient:  physical  and  psychological  needs, 
necessary  trealments,  nature  of  illness  or 
accident 

Home  situation:  size  and  t^-pe  of  dwelling: 
personnel  available  and  able  to  rare  for 
patient;  number  and  types  of  adjustments 
needed  in  household  routines,  personal  living 
habits 

Generalization  2:  Keeping  the  patient  comfortable 
during  illness  helps  assure  required  rest  and  relieves 
the  strain  of  being  confined. 

Essential  Learning:  Care  and  comfort  of  the  patient 

.  . .  Essentials  in  care  of  sick  at  home 

Taking  pulse,  respiration,  temperature;  giv- 
ing hot  and  cold  packs,  steam  inhalations; 
bathing  patients  confined  to  bed,  ambula- 
tory; changing  bed  linen;  administering 
medications  at  doctor's  advice;  maintaining 
health  records 

.  .  .  Techniques  for  increasing  patient's  comfort 

Caring  for  grooming  and  clothing  needs, 
planning  diversions,  keeping  equipment  and 
supplies  convenient  to  patient,  changing  posi- 
tions, relieving  pressure,  providing  needed 
supports,  adjusting  bedding,  giving  massages 

.  . .  Responsibilities  of  family  members  to  home 
care  of  sick 

Establishing  a  schedule,  considering  needs 
of  patient  and  other  family  members,  assum- 
ing responsibilities  commensurate  with  age, 
experience,  skills,  and  abilities 

Generalization  3:  The  furnishings  and  their  arrange- 
ment in  the  sickroom  contribute  to  the  patient's  com- 
fort and  well-being  and  to  ease  in  caring  for  patient. 

Essential  Learning:  Planning  surroundings  for  the 
patient 

.  . .  Characteristics  of  loom  appropriate  for  the 
sick 

Properly  ventilated,  heated,  lighted;  con- 
veniently located  to  bathroom,  kitchen;  free 
from  disturbing  noises;  color  and  design 
conducive  to  relaxation;  minimum  of  furni- 
ture and  accessories 

,  . .  Types  of  furniture  and  equipment  for  patient's 
room 

Basic  equipment;  bed,  bed  table,  chest, 
straight  chair,   easy  chair,   signal  device. 


waste  container 

Special  equipment:  back  rest,  commode,  foot 
rest 

.  . .  Considerations    in    arranging    furniture  and 
equipment  for  efficiency  and  comfort 

Ease  in  caring  for  patient,  efilciency  in  stor- 
ing equipment  and  supplies  in  relation  to  use. 
comfort  and  well-being  of  patient 

.  . .  Ways  of  caring  for  the  sickroom  and  its  furnish- 
ings 

Follow  approved  cleaning  procedures;  use 
effective  and  nonirritating  cleaning  supplies; 
follow  approved  methods  in  arranging  and 
keeping  flowers  and  plants 

Generalization  4:  In  feeding  a  patient  different 
approaches  to  planning  and  serving  foods  are  needed. 

Essential  Learning:  Feeding  the  patient 

.  . ,  Factors  in  meal  planning  for  the  sick 

Follow  diet  prescribed  by  doctor;  prepare 
foods  to  preserve  nutritional  value;  serve 
foods  attractively  arranged  in  suitable  quan- 
tity; consider  age,  type  of  illness,  likes  and 
dislikes,  physical  handicaps  of  patient;  use 
foods  which  can  be  handled  and  eaten  easily 
by  patient;  adapt  food  for  sick  from  family 
meals 

.  .  .  Diets  for  various  health  conditions 

Liquid,  softy  light,  lew  salt,  low  fat 

Generalization  5:  Rehabilitation  and  recovery  from 
mental  illness  often  depends  upon  family  understand- 
ing and  care. 

Essential  Learning:  Mental  illness 

.  .  .  Types  of  behavior  which  may  indicate  mental 
illness 

Continually  unhappy;  cannot  sleep,  eat,  con- 
centrate, or  get  along  with  people  for  days  on 
end;  severe  depression;  lack  of  interest  in 
people,  things,  and  life  in  general;  drink 
excessively;  use  narcotics 

. .  ,  Causes  and  origin  of  mental  illness 

Stresses,  damage  to  brain,  unusual  events, 
deprivation  of  a  source  of  emotional  sup- 
port, overprolonged  grief 

. .  .  Sources  of  assistance  to  mentally  disturbed  per- 
sons 

Clergy,  clinical  psychologist,  psychoanalysts, 
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social  workers,  marriage  counselors,  guid- 
ance counselors 

.  .  .  Ways  families  can  help  the  mentally  disturbed 
Recognize  symptoms  early,  encourage  per- 
sons to  seek  professional  assistance,  main- 
tain attitudes  of  understanding  and  compas- 
sion, adhere  to  professional  recommendations 
in  care  of  patient 

B.  USING  COMMUNITY  RESOURCES  FOR  HOME 
CARE  OF  THE  SICK 

Behavioral  Outcomes: 

•  Is  aware  of  the  human  and  material  resources 
available  in  the  community  to  assist  in  the 
care  of  the  sick 

•  Is  aware  of  procedures  for  obtaining  equip- 
ment or  services 

Generalization  1:  Use  of  supplementary  equipment 
available  from  the  community  adds  to  the  patient's 
comfort  and  reduces  cost  of  illness. 

Essential  Learning:  Loan  or  rental  of  equipment  for 
care  of  sick 

.  . .  Community  sources  for  loan  or  rental  of  equip- 
ment for  care  of  sick 

Local  service  groups,  fire  department,  medi* 
cal  supply  store,  rental  stores,  individuals 

.  .  .  Types  of  equipment  available 

Hospital  type  beds,  bedside  tables,  crutches, 
walkers,  wheelchairs,  commode,  special 
chairs 

. . .  Reasons  for  supplementing  equipment  available 
in  home 

Infrequent  use,  expensive  to  buy,  more  ap- 
propriate equipment  for  patient  and  person 
caring  for  patient,  inadequate  storage  space 
when  not  in  use 

Generalization  2 :  Use  of  human  resources  from  the 
community  assists  the  family  and  helps  make  the 
patient  comfortable. 

Essential  Learning:  Human  resources  within  the 
community  for  care  of  sick 

.  . .  Sources  of  volunteer  and  paid  help 

Visiting  Nurses  Association,  Homemakers' 
Service  (check  your  local  health  or  welfare 
dept.  or  Community  Chest) ,  individuals  with 
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some  specialized  training  ur  experience,  fire- 
men 

.  .  .  Types  of  services  which  individual  may  provide 
Give  trealnienls,  demonstrate  procedures, 
provide  nursing  care 

CONCEPT  IV-EMPLOYMENT  RELATEiD  TO 
FAMILY  AND  COMMUNITY  HEALTH 

I  Subconcepts:  Time  Allocation :  \ 

I  (percent)  i 

I      A.  Occupational  Opportunities 

I          Related  to  Family  and  Com- 
munity Health  -   5 

B.  Suitability  of  Se)f  for  Em-  ! 
ployment  in  Occupations  Re- 

!          lated  to  Family  and  Com- 
munity Health   5 


Percent  of  total  time  10 


A.  OCCUPATIONAL  OPPORTUNITIES  RELATED 
TO  FAMILY  AND  COMMUNITY  HEALTH 

Behavioral  Outcomes: 

•  Is  aware  of  a  variety  of  occupations  related 
to  family  and  community  health  and  level  of 
training  required 

•  Is  able  to  identify  factors  which  affect  avail- 
ability of  employment  in  health-related  occupa- 
tions 

•  Utilizes  sources  for  obtaining  pertinent  infor- 
mation about  occupational  'Opportunities  re- 
lated to  family  and  community  health 

Generalization  1:  Understanding  factors  affecting 
employment  opportunities  helps  individuals  make  voca- 
tional choices. 

Essential  Learning:  The  nature  of  occupations  re- 
lated to  family  and  community  health 

. . .  Occupations  in  relation  to  level  of  training 

High  school  courses:  nurse's  aide,  hospital 
aide,  private  employment  for  aged  and  sick, 
office  assistant  for  dentist  or  doctor 
Two  years  beyond  high  school:  practical 
nurse,  dental  hygienist,  medical  secretary, 
laboratory  technician 

Four  or  more  years  beyond  high  school: 
registered  nurse,  school-nurse  teacher,  an- 
esthetist, doctor,  director  of  nurse's  training 
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ill 

hospital,  supervisor  of  nurses,  dietician,  oc- 
cupational therapist 

. . .  Places  of  employment 

Business  and  industrial  firms,  private  prac- 
tice, h<)mes,  schools,  hospitals  and  clinics, 
government  agencies 

—  Faciors  affecting  number  and  types  of  occupa- 
tions available 

Type  of  communr"  :  urban,  suburban.  ruraL 
small  town 

Kind  of  economic  area:  agricultural,  indus- 
trial, resort,  residential 

Conditions  of  economic  growth  and  decHne: 
unemployment  rate,  turnover  of  employees, 
income  level,  industry 

Generalization  2:  Use  of  many  available  sources  of 
information  will  provide  background  for  weighing 
decisions  regarding  choice  of  occupations. 

Essential  Learning:  Securing  information  about 
occupational  opportunities 

—  Sources  for  information  about  types  and  loca- 
tion of  opportunities 

School  and  public  libraries,  school  guidance 
office,  friends  and  relatives,  newspaper  adver- 
tisements, employment  agencies 

. .  .  Types  of  information  to  investigate 

Scope  of  job  opportunity  within  field,  geo- 
graphic location  with  greatest  potential, 
stability  of  jobs  in  the  field 

B.  SUITABILITY  OF  SELF  FOR  EMPLOYMENT 
IN  OCCUPATIONS  RELATED  TO 
FAMILY  AND  COMMUNITY  HEALTH 

Behavioral  Outcomes: 

•  Identifies  personal  qualities  whicn  contribute 
to  personal  employability 

•  Evaluates  personal  potential  for  employment 
in  occupations  related  to  family  and  com- 
munity health 

Generalization  1 :  Careful  analysis  of  personal  assets 
and  liabilities  will  help  one  determine  a  suitable  choice 
of  occupation. 

Essential  Learning:  General  employability  of  self 


. .  .  Factors  to  conirider  when  as.-t'rsin>^  pfrs<  nal 
qualifications  for  employability 

Physical  and  mental  health.  ])hysical  and 
mental  capabilities  and  liinitcitituis,  phvsical 
habits,  personal  appearance.  eTn.4ii)iicil 
behavior,  commnnicatioii  skills-  petSMnaiitv 
traits 

. .  .  Factors  to  consider  when  analyzinir  pers^onal 
aspirations  regarding  t'mpioymerit 

Ability  for  and  intere:^t  in  further  training; 
desire  for  money,  prestige,  position,  status: 
desire  tn  be  of  service 

. . .  Factors  to  consilder  when  examining  personal 
competence 

Manipulative  skjlh:  manual  dexterity, 
strength,  endurance 

Mental  skills:  attention  to  detail  memory, 
knowledge,  attitude  toward  suffering 
Social  skills:  ability  to  relate  well  to  others, 
sympathy,  empathy,  understanding 

Generalization  2:  When  one's  personal  qualificntiuns 
and  iiUerests  are  suited  to  the  type  of  occupation 
chosen,  employment  can  be  more  satisfying  and 
rewarding. 

Essential  Learning:  Relation  of  self  to  specific 
family  and  community  health-related  occupations 

.  . .  Aspects  to  consider  when  analyzing  specific 
occupations 

Job  titles,  description  of  work,  personal 
competences  required,  working  conditions, 
remunerative  potential,  opportunities  for  ad- 
vancement, inherent  worth  of  job 

.  . .  Factors  to  be  considered  in  assessing  personal 
qualifications  for  a  specific  occupation 

Similarity  of  personal  characteristics  to  those 
required,  degree  of  interest  in  work  of  posi- 
tion, present  and  potential  aptitude  for  re- 
quired work,  possible  personal  satisfaction 
to  be  gained,  possible  personal  contributions 
to  be  made 

.  .  .  Satisfactions  which  may  be  derived  from 
occupations  related  to  family  and  community 
health 

Helping  individuals  to  be  more  comfortable 
and  in  better  health,  contributing  to  an 
important  social  concern,  working  in  a  field 
which  is  respected 
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HOME  ECONOMICS  6-HOUSING,  FURNISHINGS,  AND  EQUIPMENT  {V2  unit) 
OVERVIEW 


This  special  interest  course  for  girls  and  boys  in  grades 
11  and  12  is  designed  to  provide  a  basic  understand- 
ing of  the  broad  subject  of  housing  as  it  relates  to 
individuals^  families,  and  communities.  Cultural  influ- 
ences upon  housing  at  home  and  abroad^  trends  and 
developments  in  local  housing,  and  considerations  in 
selecting,  decorating,  furnishing,  and  maintaining  liv- 
ing space  are  included  for  study. 

Housing  represents  the  single  largest  expenditure 
of  family  income  for  the  majority  of  households, 
according  to  consumer  spending  indices.  It  is  related 
importantly  to  the  social,  psychological,  and  aesthetic 
aspects  of  family  living.  Mobility  trends  have  put 
housing,  with  its  many  components,  into  focus  as  an 
area  of  repeated  concern  rather  than  of  once-in-a-life- 
time  or  infrequent  status.  In  addition,  increasing 
vari(.  in  th^  consumer  market  adds  complexity  to  the 
choices  which  must  be  made. 

The  concepts  and  subco/icepts  for  this  course  are 
organized  as  follows: 

CONCEPT  I— HOUSING  AND  SOCIETY 


•  Housing  at  Home  and  Abroad 

•  Housing  Improvement  as  a  Social  Concern 

CONCEPT  i[I— HOUSING  FOR  THE  INDIVID- 
UAL AND  FAMILY 

•  Housing  Selection 

•  Housing  Expenditures 

^  Interior  Design  and  Decoration 

•  Selection  of  Equipment  and  Furnishings 

CONCEPT  III— MAINTENANCE  OF  LIVING 
SPACE 

•  Organization  and  Management 
^  Cleaning  and  Repair 

CONCEPT  IV— EMPLOYMENT  RELATED  TO 
HOUSING,  EQUIPMENT,  AND  FURNISH- 
INGS 
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•  Occupational  Opportunities  Related  to 
Housing,  Equipment,  and  Furnishings 

•  Suitability  of  Self  for  Employment  in  Occu- 
pations Related  iif  Housing,  Equipment,  and 
Furnishings 

CONCEPT  I  considers  housing  as  a  basic  concern  of 
peoples  everywhere.  Differences  in  housing  and  housing 
requirements  are  explored,  as  well  as  influences  that  af- 
fect the  quality  of  housing  available.  CONCEPT  II 
focuse,<?  upo^^  information  and  competencies  important 
in  providing  appropriate  hoHsing  for  families  and  indi- 
viduals. The  interrelationships  between  fsunily  housing 
needs,  aesthetics,  family  resources,  and  availability  are 
considered.  In  CONCEPT  III  the  pupil  will  be  exposed 
to  the  important  aspects  of  management,  maintenance, 
and  upkeep  of  living  space  for  maximum  family  satis- 
faction and  for  economic  implications.  CONCEPT  IV 
stresses  occupational  opportunities  in  fields  of  housing, 
furnishings,  and  equipment  and  the  personal  qualities 
appropriate  for  such  vocations. 


CONCEPT  l-HOUSING  AND  SOCIETY 


Subconcepts: 

Time  Allocation: 

(percent) 

A,  Housing  at  Home  and 

Abroad   _  

5 

B.  Housing  Impr  ovement  as 

a 

Social  Concern   

5 

Percent  of  total  time 

10 

i 

A,  HOUSING  AT  HOME  AND  ABROAD 
Behavioral  Outcomes: 

•  Understands  factors  that  lead  to  variations  in 
housing  in  different  cultures 

•  Knows  ways  in  which  housing  varies  in  other 
countries  and  at  home 

•  Sees  ways  in  which  housing  influences  family 
and  community  living 

Generalization  1 :  A  variety  of  societal  characteristics 
defines  and  directs  the  type  of  housing  in  any  culture. 

Essential  Learning:  Housing  in  various  cultures 

. . .  Factors  influencing  housing  in  various  cultures 
Population  density  and  mobility  patterns; 
family   composition   and   living  patterns; 


traditicns  and  religious  beliefs;  health  and 
sanitation  standards;  educational,  social,  and 
political  conditions;  geography  and  climate; 
building  materials  available:  economic 
levels;  technological  and  scientific  develop- 
ment: work  and  residence  patterns;  taste 
and  aesthetics 

. . .  .\spects  of  housing  which  vary  among  cultures 
Amount  of  shelter,  style  of  housing,  size  of 
unit,  materials  and  construction,  equipment 
and  convenience  features 

Generalization  2:  Standards  and  patterns  of  living 
in  a  given  household  or  country  are  greatly  influenced 
by  housing. 

Essential  Learning:  Impact  of  housing  on  living 

.  . .  Areas  of  living  influenced  by  housing 

Interpersonal  relationships,  health  status, 
standard  of  living,  self-respect 

...  Aspects  of  housing  influenced  by  availability 
and  utilization  of  space 

Comfort,  convenience,  health  and  safely, 
privacy,  pursuit  of  interest,  opportunities 
for  beauty  and  self-expression 

B.  HOUSING  IMPROVEMENT  AS  A  SOCIAL 
CONCERN 

Behavioral  Outcomes: 

•  Is  aware  of  problems  related  to  inadequate 
housing 

•  Identifies  housing  conditions  in  own  com- 
munity which  may  lead  to  or  aggravate 
social  problems 

**  Is  aware  of  activities  under  way  for  the 
improvement  of  housing  and  the  agencies 
and  organizations  which  promote  these  activi- 
ties 

•  Recognizee  the  responsibility  of  the  individual 
for  the  improvement  of  housing  for  self  and 
society 

Generalization  1:  A  complex  inte;: relationship  exists 
between  inadequate  housing  and  many  societal  and 
family  problems. 

Essential  Learning:  Housing  as  cause  and  effect  of 
social  problems 

. . .  Housing  conditions  which  contribute  to  social 
problems 
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Shortage  of  housing,  substandard  housing, 
overcrowding  in  a  given  unit,  lack  of  living 
space  around  housing  in  populated  areas 

.  . .  Social  conditions  which  contribute  to  housing 
needs  or  problems 

Shirts  in  population,  concentration  of  elderly, 
segregation  practices,  deterioration  of  neigh- 
borhoods, industrial  development  in  com- 
munities, de-evaluation  of  property,  unem- 
ployment 

.  . .  Human   problems   frequently  associated  with 
conditions  of  housing 

Illness  and  disease,  abuse  and  neglect  of 
children,  conflicts  in  family  relationships, 
educational  and  cultural  deprivation,  youth 
and  adult  crimes,  illegitimacy,  feelings  of 
apathy  and  resignation 

Generalization  2s  Improved  housing  in  communities 
and  in  the  world  is  a  complex  problem  that  requires 
the  concerted  efforts  of  individuals,  agencies,  and 
governments  on  all  levels. 

Essential  Learning:  Action  toward  housing  improve- 
ment 

.  .  .  Types  of  public   and  group  activity  toward 
solution  cf  housing  problems 

l^egislation  and  regulation:  antidiscrimina- 
tion, building  codes  and  inspection,  invest- 
ment protection 

Financial:  public  housing,  slum  clearance 
and  urban  renewal,  redevelopment,  conserva- 
tion, rehabilitation,  emergency  housing,  aids 
to  private  housing,  loans 
Educational :  surveys ;  home  shows,  fairs ; 
help  in  locating  and  financing  housing:  in- 
formation on  maintenance 

,  . .  Types  of  individual  activity  and  efforts  toward 
housing  improvement 

Care  and  upkeep  of  own  housing,  contribu- 
tions to  group  efforts,  self-help  programs 
for  community  improvement,  responsible 
citizenship,  utilization  of  educational  aids 
and  assistance  available 

,  . .  International  efforts  toward  housing  improve- 
ment 

United  Nations  activities;  national  govern- 
ment aid  and  loan  programs;  exchange  of 
technicians  in  areas  of  housing,  home  living, 
sanitation,  health;  business  investment 
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.  .  .  Types  of  agencies  and  organizations  assisting 
in  solving  housing  problems 

Local.  Slate,  and  national  governments:  hous- 
ing authorities,  public  welfare,  Veteran's 
Administration.  Federal  Housing  Administra- 
tion. Home  Loan  Bank  Board.  Federal  Na- 
tional Mortgage  Association.  Farm  Home 
Administration 

Private:  business  and  professional  organiza- 
tions, banks  and  loan  associations,  private 
investors,  insurance  companies,  churches- 
schools  and  educational  programs 

CONCEPT  ll-HOUSING  FOR  THE  INDIVIDUAL 
AND  FAMILY 


Subconcepts:  Time  Allocation:  ; 

(percent) 

A.  Housing  Selection    15 

I      B.  Housing  Expenditure?   .  10  j 

C.  Interior  Design  and  Decora- 
tion   -     20 

D.  Selection  of  Equipment  and 
Furnishings    -   15 

 ~  I 

Percent  of  total  time  60  i 

A.  HOUSING  SELECTION 
Behavioral  Outcomes: 

•  Knows  sources  of  information  about  available 
housing 

•  Is  aware  of  variations  in  forms  and  styles  of 
architecture  and  housing  construction  features 

•  Is  able  to  identify  factors  important  to  con- 
sider when  choosing  the  location  for  living 

•  Recognizes  factors  in  own  family  situation 
which  have  influenced  present  housing 

.  •  Shows  skill  in  weighing  and  evaluating  alter- 
nate housing  possibilities  for  various  families 

Generalization  1:  The  type  of  dwelling  unit  selected 
by  an  individual  or  family  is  influenced  by  personal 
circumstances  and  by  local  conditions. 

Essential  Learning:  Selection  of  the  dwelling  unit 

.  .  .  Types  of  architectural  forms  and  styles 

Forms:  one  family,  duplex,  apartment, 
mobile  home 
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Styles:  Colonial,  Georgian,  Regency.  English 
half-timbered,  French  Provincial,  Modern 

.  Factors  influencing  space  needs  and  choice  of 
housing 

Family  composition:  stage  of  family  cycle: 
health  status  of  family  members;  values, 
goals,  and  interests  of  individuals  and  the 
family  as  a  whole;  types  of  activities  carried 
on  in  the  home:  family  economic  and  social 
situation 

.  Factors  to  consider  in  floor  plan  or  layout 

Size  of  floor  space;  exposure  of  rooms:  num- 
ber and  potential  use  of  rooms:  relation^ 
ships  of  rooms  in  terms  of  safety,  ease  of 
care,  flow  of  traffic,  convenience,  privacy, 
attractiveness,  shapes  of  rooms;  amount  of 
wall  space;  placement  of  fixed  equipment 

.  Construction  features  to  consider  in  relation 
to  material,  safety,  durability,  cost  of  upkeep 
Exterior:  foundations  and  footings,  walls, 
porches,  window  and  door  frames,  roofinsr, 
gutters,  downspouts,  drainpipes,  chimneys 
Interior:  walls,  floors,  ceilings,  joists,  posts, 
b^^ams,  insulation,  doorknobs,  locks,  hinges, 
cabinets,  closets,  shelves 

Utilities:  heating  and  cooling  systems; 
plumbing  fixtures,  pipes;  electrical  wiring, 
branch  circuits,  switches,  outlets,  type  of  cir- 
cuii,  lighting  fixtures 

Placement  on  site:  drainage  factors,  natural 
light 

Personal  and  aesthetic  factors  to  consider  in 

selecting  housing 

Response  of  individuals  and  family  mem- 
bers to  space,  roiors,  style;  acknowledgment 
of  what  can  be  changed  and  what  cannot; 
feeling  or  intuitive  reaction  as  to  whether 
the  housing  "fits"  the  family 

Factors  influencing  individual  or  family  deci. 

sion  to  buy  or  rent  a  home 

Availability,  local  housing  market  fluctua- 
tions,  cost,  ability  to  finance,  permanency 
in  community,  personal  choice 

Responsibilities  in  relation  to  acquiring  and 

keeping  up  a  dwelling  unit 

Home  ownership:  obtaining  deed,  certificate 
or  title,  mortgage;  meeting  mortgage  and 
tax  payments,  other  assessments;  mainta  ining 
and  improving  buildings  and  grounds 


Rental  of  housing:  checking  required  deposits 
and  regular  payments  of  rent:  caring  for 
property,  understanding  terms  of  lease 

Generalization  2:  Evaluation  of  community  factors 
aids  in  appropriate  selection  of  a  location  for  individ- 
ual or  family  housing. 

Essenual  Learning:  Location  of  the  dwelling  unit 

•  . .  Sources  of  information 

Fur  available  housing  and  building  lut:  news- 
papers, realtors,  renting  agencie*-^  church 
groups,  place  of  employment,  individuals 
For  zoning  and  building  codes:  municipal 
government  offices,  architects,  builders,  con- 
tractors 

...  Considerations  in  sel.^ting  the  community  in 
which  to  live 

Type  of  community  and  neighborhood,  de- 
velopmental prospects  in  area,  services  avail- 
able, type  and  proximity  of  neighbors,  em- 
ployment opportunities,  cost  of  housing,  zon- 
ing and  building  codes 

B.  HOUSING  EXPENDITVRES 
Behavioral  Outcomes: 

•  Is  aware  of  types  of  expenses  related  to  hous- 
ing 

•  Assists  family  in  planning  for  meeting  financial 
expenditures  in  relation  to  housing 

•  Knows  advantages  and  disadvantages  of  cash 
and  credit  and  the  sources  of  credit  available 
for  housing  purchases 

•  Is  able  to  integrate  the  many  costs  related  to 
housing  into  a  workable  financial  plan  for 
families  of  varying  circumstances 

Generalisation  1:  Careful  planning  for  housing 
expenditures  helps  families  and  individuals  meet 
obligations  and  derive  maximum  satisfaction  from 
money  available  for  these  purposes. 

Essennal  Learning:  Financial  obligations  related  to 
housing 

.  .  .  Types  of  housing  costs 

House:  payments  on  home  ownership,  rented 
property,  insurances 

Household  operation:  utilities,  maintenance 
and  improvement  of  interior  and  exterior  of 
dwelling 
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Furnifhings  and  equipment:  ]>unha5e  of  new 
or  used  items,  upkeep  and  repaii,  insurances 
Auxiliary  e<»et5:  commutation  cost?.  a=sesr- 
ments  for  community  improvement?,  services 
and  other  expenditures  resulting:  from  loca- 
tion or  type  of  h(/usirip: 

. .  .  Pnictices  which  help  families  meet  financial 
<''ilij;ations  Tor  housing 

Select  type  of  housing'  within  range  of  ability 
to  pay.  evaluate  personal  and  family  goals 
in  relation  to  housing  in  light  of  available 
money,  allocate  definite  amount  to  meet 
variecJ  bousing  costs,  distribute  costs  for 
major  items  by  making  a  iong-rang'^  plan, 
use  time  and  talent  of  family  members  for 
improvement  and  maintenance,  keep  cumula- 
tive records  of  expenditures  for  operating 
and  maintaining  the  home  which  can  serve 
in  making  needed  ad;ustments,  utilize  pay- 
ment procedures  in  relation  to  ability  to  pay. 
use  reliable  sources  of  help  in  solving  hous- 
ing financial  problems 

Generalization  2:  Knowledge  uf  factors  involved  in 
the  Use  of  cash  or  credit  for  the  purchase  of  housing 
and  furnishings  helps  individuals  make  discerning 
judgments  in  methods  of  payment  selected. 

Essential  Learning:  Meeting  financial  obligations 
related  to  housing 

 Ways  individuals  and  families  pay  for  housing 

costs 

Cash:  save  in  advance,  pay  from  current 
salary,  use  gift  money 

Credit;  borrow  from  banks,  loan  companies, 
credit  union,  family  friends;  obtain  sales 
credit  from  retail  stores,  commercial  hanks, 
finance  companies 

.  .  .  Advantages  of  using  cash  and  credit 

Cash:  no  carrying  or  service  charge,  freedom 
from  worry  about  meeting  payment  dates, 
immediate  ownership,  possibility  of  lower 
purchase  costs 

Credit:  immediate  use  of  desired  articles, 
establishment  of  credit  rating,  ease  of  ex- 
change of  unsatisfactory  item,  availability  of 
major  purchases  when  most  needed 

C.  INTERIOR  DESIGN  AND  DECORATION 
Behavfioral  Outcomes: 

•  Thinks  of  home  decoration  as  a  means  of 


individual  expression  an(i  enhancement  to 
family  living 

•  Realizes  that  beauty  and  fun(  tion  are  often 
unrelated  to  l  ost  or  price 

•  Is  able  to  applv  principles  f>f  design  in  home 
decoration 

•  Recognizes  \%a\s  taste  is  expressed  in  homo 
dero  ration 

•  Lses  imagination  and  creativity  in  decorating 

Generalization  1 :  Application  of  design  principles 
can  lead  to  the  achievement  of  pleasing  effects  in 
hoiiip  decoration. 

Essential  Learning:  Interior  design 

.  .  .  Types  of  design 

Structural:  br.sic  stvle  of  article 

Decorative   '.>r   ornamental:    real,  reali^^tic, 

stylized,  simplified,  abstract 

.  .  .  Elements  and  effects  of  design 

Line  and  pattern:  diagonal,  horizontal,  verti- 
cal, curved  for  effects  of  repose,  tranquility, 
strength,  action,  grace,  transition,  height, 
width,  change  in  ap  parent  size 
Form:  weight,  mass,  shape  for  interest, 
variety,  dimension 

Texture:  rough,  smooth,  shiny,  dull,  soft, 
stiff,  heavy,  sheer  for  effects  of  femininity, 
masculinity,  richness,  dignity,  reflection  or 
absorption  of  light 

Color  and  color  harmony:  primary,  sec- 
ondary, intermediate;  hue,  value  intensity; 
monochromatic,  analogous,  complementary, 
triadic,  accented  neutral  for  effects  of 
warmth,  coolness,  change  in  apparent  size, 
advancement,  dominance 

. .  .  Principles  governing  use  of  design  elements 

Proportion,  balance,  rhythm,  emphasis, 
harmony  or  unity 

. .  .  Aspects  in  home  decoration  where  design  ele- 
ments and  principles  may  be  applied  effectively 
Placement  of  furniture,  planning  centers  of 
interest,  use  of  color  in  relation  to  exposure 
and  for  advancing  and  receding  effect,  choice 
of  arrangement  of  accessories  to  complete 
groupings 

. . .  Factors  influencing  application  of  design  ele- 
ments in  selection  and  arrangement  of  equip- 
ment and  furnishings 
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Indivifiual  an«I  family  tasle;-.  personalities, 
aclivitie*.  tradition?,  way  of  life:  composition 
of  family:  exi>tin^  furni^^hings,  lighting;  use 
of  room,  physical  characteristics  of  room: 
trends  in  use  of  color,  design 

Generalization  2:  Ta?te  in  home  decorating  may  he 
develoj>ed  hy  widrning  knowlt^dge  and  understanding 
of  the  expre^^iun  of  clt-mf  nts  and  principle^^  of  design. 

Essential  Learnins::  Taste*  in  decorating 

,  .  .  Con{  q>lions  of  taste  held  by  individuals 

Beauty,  utility,  convenience,  order,  harmonv 
in  design,  fitn^rss.  artistic  excellence,  com- 
plexity or  simplicity,  individual  expression 

.  .  .  \^  ays  decorating  taste  can  be  developed 

Reading  and  studying  art  and  design  in  own 
and  other  cultures;  observing  objects  and 
arrangements  in  homes,  stores  and  store 
windows,  studios,  historical  sites,  on  televi- 
sion, in  jjictures;  experimenting  witli  varied 
arrangements,  materials,  and  accessories; 
analyzing  elements  and  relationships  in 
nature 

Generalization  3:  Individual  creativity  and  imagina- 
Hon  permit  beauty  with  decorating  skill  to  be  expressed 
in  the  home  in  simple  or  complex  ways. 

Essential  Learning.  ^Decorative  expression 

.  , .  Basic  and  conventional  avenues  for  expression 
Furnishings,  floor  coverings,  walls,  lighting, 
window  treatments,  color  schemes 

. . .  Opportunities  for  making  ordinary  furnishings 
in  the  home  unique 

Functional  objects  and  equipment  displayed 
or  hung  attractively,  drapes  used  to  hide 
defects  or  problem  spots,  paper  and  chil- 
dren's art  used  in  decorative  ways,  dividers 
used  as  partitions,  foods  arranged  and 
served  imaginatively,  color  and  design  intro- 
duced through  everyday  markf^t  boxes  and 
packages 

D.  SELECTION  OF  EQUIPMENT  AND 
FURNISHINGS 

Behavior«<)I  Outcomes: 

•  Recognizes  factors  which  influence  the  selec- 
tion of  equipment  and  furnishings  in  own 
home 


•  Knows  t\pes  of  items  available  to  furnish  and 
equip  homes 

^  Assists  famiiy  in  making  discerriiig  judg- 
ments in  the  purchase  of  equipment  and  fur- 
nishings 

•  Is  aware  of  sources  of  assistance  in  the  pur- 
chase of  equipment  and  furni:hings  and  evalu- 
ates information  provided 

Gent^ralization  I:  Each  family  and  each  housing 
situatio.i  implies  different  equipment  and  furnishing 
requirements. 

Essentia  Learning:  Need  for  equipment  and  fur- 
nishings for  the  home 

...  Factors  determining  number,  type,  and  quality 
of  items  needed  or  wanted 

Personal  and  family  influences:  composition 
and  size  of  family;  interests  and  activities, 
health  status,  pattern  of  living  of  members; 
permanency  of  residence;  money  available 
Housing  influences:  style,  decorative  theme, 
size,  and  location  of  housing;  number  and 
layout  of  rooms 

.  .  .  Types  of  items  needed  for  the  home 

Furniture  for  sitting,  sleeping,  eating,  stor- 
age, work  or  study,  recreation  and  pliy; 
equipment  ai^d  appliances  for  cooking,  serv- 
ing, food  preservation,  cleaning;  floor  cover- 
mgs;  hnens;  window  coverings;  accessories 
including  lamps,  mirrors,  clocks,  pictures 

. .  .  Ways  of  obtaining  items  for  the  home 

Purchase  new,  used,  made  to  order,  or  ready- 
to-assemble-and-finish  pieces;  rent  or  borrow 
items;  build,  make,  or  renovate  from  new 
materials,  from  discards,  by  combining  in<?x- 
pensive  building  materials  or  remnants ; 
receive  as  gift  or  inherit  items 

Generalization  2:  Furnishings  and  equipment  pur- 
chases can  be  approached  with  a  greater  degree  of 
confidence  if  available  information  is  utilized  and 
alternatives  carefully  considered. 

Essential  Learning:  Purchase  of  equipment  and 
furnishings 

.  ,  .  Decisions  to  weigh  prior  to  purchase  of  items 
Paying  for  quality  and  predicted  long  serv- 
ice versus  less  investment  for  frequent  re- 
placement; urgency  of  need  versus  time  to 
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shop  or  wait  fur  sales:  potentially  permanent 
residence  \er5us  likelihood  of  moving;  fur- 
nishing or  r<rfurni?hing  complete  room  versus 
item-by-item  purchase:  buying  on  credit 
versus  saving  for  cash  purchase 

.  .  .  Sources  of  information  for  quality  and  price 
comparisons 

Labels,  advertisements,  examination  of  actual 
products,  information  from  salesman,  advice 
and  experience  of  friends  and  relatives,  in- 
dependent experts,  consumer  magazines,  col- 
lege and  university  extension  services,  busi- 
ness and  commercial  organizations 

.  .  .  Consider  a  tiofls  in  evaluating  quality  of  items 

Materials  of  construction,  structural  design 
and  construction  details,  ease  of  use  and 
care,  finishes,  operating  expenses,  warranty, 
guarantee,  performance 

.  .  .  Sources  for  purchase  of  equipment  and  furnish- 
ings 

Department  stores,  outlet  or  discount  stores, 
door-to-door  salesmen,  mail  order  houses, 
secondhand  stores,  auction  sales,  redemption 
center  for  stamp  plans 

.  .  .  Sources  of  consumer  protection 

Federal  Trade  Commission,  Bureau  of  Stand- 
ards. Better  Business  Bureau 

CONCEPT  lll-MAINTENANCE  OF  LIVING  SPACE 

1  Subconcepts :  Time  Allocation : 

I  (percent) 

A.  Organization    and  Manage- 
ment  -   5 

B.  Cleaning  and  Repair   15 

Percent  of  total  time  20  i 

A.  ORGANIZATION  AND  MANAGEMENT 
Behavioral  Outcomes: 

•  Is  able  to  analyze  relationships  between  family 
health,  safety,  harmony,  and  the  masnlenance 
and  upkeep  of  living  space 

•  Is  able  to  evaluate  care,  repair,  and  home 
improvement  in  economic  and  aesthetic  terms 
and  in  terms  of  legal  and  moral  responsibility 

•  Recognizes  values  of  organizing  and  managing 


f«»r  upkfxp  and  main  tenant    nf  home 

•  I  tili/es  >yr'tema:ic  approach  to  decision  mak- 
ing uhen  -hoiors  are  critical 

Generalization  I  j  Managei/if  jit  procedures  c«>ntribute 
to  smooth  of>erati<,n  of  }n»u-^vh«»l(i{*i  and  to  r>y>tfmatic 
maintenance  and  upk:^  ;ji  of  ihe.  hoi!ie. 

Esscnf  al  Learnini:.:  M;ii;.f;;;pment  <.f  lesourcfs  for 
housing 

.  .  .  Kesourres  available  in  h  >me  ajvi  w»mniunily 

Human  resouix-es:  knowjedg*'.  ability,  skill, 
talent,  attitude,  time,  energv  •^f  family  and 
community  mt?mbers 

Xonhumar  res(,urces:  money,  :natvrial  good^, 
community  facilities  such  as  :  Jucalion.  main- 
tenance 

.  ,  .  Steps  in  management  of  resources 

Plan  and  organize:  view  job  fo  be  done, 
consider  ways  to  accomplish  job  and  re- 
sources available,  determine  \s\\o  will  carry 
out  job,  decide  on  best  way  to  conij^lete  the 
job 

Carry  out  plaA^.s:  initiate,  demonstrate,  if 
necessary,  check  progress,  adjust  plan  as 
needed 

Evaluate:  ci>mpaie  results  with  original 
intent,  consider  alternative  methods  for  future 
endeavors 

.  .  .  Vaiues  related  to  successful  management  of 
resources 

Econornic  gains  or  savings,  shared  resj)onsi- 
bility,  satisfaction  and  pride,  enhancement 
of  home 

Generalization  2:  Management  is  based  on  decision 
making  and  the  establishment  of  priorities. 

Essential  Learning:  Decision  making  as  an  integral 
part  of  management 

.  .  .  Steps  in  decision  making 

Definition  of  objectives  or  goals,  comparison 
of  alternatives,  selection  of  course  of  action, 
evaluation  of  results,  development  of  further 
plans  as  needed 

.  .  .  Values  in  utilizing  group  thinking  in  making 
decisions 

Greater  respect  for  decisions  made,  more 
incentive  for  action,  greater  chance  of  success 
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B.  CLEANING  AND  REPAIR 

Behavioral  Outcomes: 

©  Selects  processes,  products,  and  tool?  appro- 
priate to  the  cleaning  or  conditioning  job  to 
be  done 

•  Is  able  to  analyze  a  cleaning  or  conditioning 
Job,  locate  information  on  processes,  select 
products  and  tools,  carry  out  the  job 

•  Analyzes  conditions  of  disrepair  or  weakness 
that  signals  potential  health  or  safety  hazards 

•  Is  able  to  evaluate  own  competencies  regard- 
ing home  maintenance  jobs 

Generalization  1:  The  specific  area,  items,  and  ma- 
terials requiring  cleaning  within  and  outside  the  home 
determine  the  processes,  products,  and  tools  necessary. 

Essential  Learning:  Cleaning  the  home 

.  .  .  Areas  and  items  in  the  home  needing  cleaning 
Interior:  walls,  windows,  cabinets,  floors, 
bathroom  fixtures,  furnishings,  kitchen 
equipment,  furniture 

Exterior:  windows,  walls,  porches,  patios, 
grounds 

.  .  .  Types  of  materials  and  finishes  to  be  cleaned 
Materials:   fabrics,  metals,  plastics,  reeds, 
paper,  glass,  rubber,  leather,  linoleum 
Finishes:    porcelain,    paint,    varnish,  wax, 
shellac,  stain 

. .  .  Processes,  products,  and  tools  needed  for  clean- 
ing 

Processes:  removing  dirt;  polishing  and  wax- 
ing; exterminating  rodents  and  insects; 
caring  for  grounds 

Products:  soaps  and  detergents,  abrasives, 
cleaning  solvents,  polishes,  waxes,  bleaches. 


Essential  Leorniri^:  Repair  of  the  home  and  it?  fur- 
nishings 

.  .  .  Reasons  for  keeping  the  home  in  rei>air 

Reduces  accident  hazards,  incun.  'S  vahi(* 
of  property,  improves  appearance,  gives  per- 
sonal satisfaction 

.  .  .  Areas  of  the  home  most  frequently  needing 
repair 

Electrical  wiring,  furniture  johits,  plumbing, 
wall  plaster,  flooring,  hinges,  upholstery, 
wooden  surfaces 

.  .  .  Processes,  products,  and  tools  needed  for  repair 
of  the  home  and  its  furnishings 

Processes:  mending  tears;  correcting  minor 
blemishes,  burns,  scratches,  stains;  refinish- 
ing:  replacing  wiring,  plumbing,  hinges: 
mending  plaster 

Products;  glues,  lubricants,  paints,  and  re- 
lated products 

Tools:  carpenter,  electrical,  and  plumbhig 
tools;  sewing  machine 

.  .  .  Factors  influencing  the  decision  to  "do-it-your- 
self" in  home  repair 

Amount  of  money  available,  accessibility  of 
materials  and  tools,  skill  required,  avail- 
ability of  hired  help  to  do  the  job,  safety 
hazards  involved,  and  product  desired,  fre- 
quency of  repetition  of  job 

CONCEPT  IV-EMPLOYMENT  RELATED  TO 
HOUSING,  EQUIPMENT,  AND  FURNISHINGS 


Subconcepts: 

A.  Occupational  Opportunities 
Related  to  Housing,  Equip- 
ment, and  Furnishings  


Time  Allocation: 
(percent) 
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to  housing,  equipment,  and  furnishings  and 
level  of  training  required 

•  Is  a}>le  to  identify  factors  which  affect  avail 
ability  of  employment  in  housing-related 
pations 

•  Utilizes  sources  for  obtaining  pertinent  inioi 
mation  about  occupational  opportunities  re- 
lated to  housing,  equipment,  and  furnishings 

Generalization  1:  Understanding  the  factors  affect- 
ing employment  opportunities  helps  individuals  make 
vocational  choices. 

Essential  Learning:  The  nature  of  occupations  re- 
lated to  housing,  equipment,  and  furni.shings 

.  .  .  Occupations  in  relation  to  level  of  training 

High  school  coi:rses:  salesclerk  in  furnish- 
ings store  or  department,  gift  wrapper,  flor- 
ist's assistant,  landscape  helper,  window 
dresser's  aide,  housekeeping  assistant  in 
home  or  institution 

Two  years  beyond  high  school:  manager, 
owner  of  furnishings  shop,  florist  shop; 
buyer  for  retail  stores;  sales  promotion  as- 
sistant in  furnishing,  equipment;  commercial 
art  worker;  decorator's  assistant;  textile 
tester;  new  home  mortgage  investigator 
Four  or  more  years  beyond  high  school: 
interior  decorator,  decorating  consultant; 
lighting,  housing,  kitchen  consultant;  home 
service  director;  architect;  furniture,  textile 
designer;  work  simplification  consultant; 
research  specialists  in  equipment,  laundry, 
textiles 

.  .  .  Places  of  employment 

Florist,  furniture,  equipment,  textile  retail 
shops;  architectural  and  consumer  service 
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Generalization  2:  Use  of  available  sources  of  In- 
formation  will  provide  background  f<;r  weighing  deci- 
'  M*^  rtv^uding  choice  of  occupation. 

/  Learning:  Securing  information  about 
mal  opportunities 

.  .  .  Sources  for  information  about  types  and  iora- 
tioii  of  opportunities 

School  and  public  libraries,  school  guidance 
office,  friends  and  relatives,  newspaper  adver- 
tisements, employment  agencies 

.  .  .  Types  of  information  to  investigate 

Scope  of  job  opportunity  within  field,  geo- 
graphic location  with  greatest  potential,  sta- 
bility of  jobs  in  the  field 

B.  SUITABILITY  OF  SELF  FOR  EMPLOYMENT  IN 
OCCUPATIONS  RELATED  TO  HOUSING, 
FURNISHINGS,  AND  EQUIPMENT 

Behavioral  Outcomes: 

•  Identifies  personal  qualities  which  contribute 
to  personal  employability 

•  Evaluates  personal  interests  and  potential  for 
employment  in  occupations  related  to  housing 
and  home  furnishings 

Generalization  1 :  Careful  analysis  of  personal  assets 
and  liabilities  will  help  one  determine  a  suitable  choire 
of  occupation. 

Essential  Learning:  General  employability  of  self 

.  . .  Factors  to  consider  when  assessing  personal 
qualifications  for  employability 

Physical  and  mental  health,  physical  and 
mental  capabilities  and  limitations,  physical 
habits,  personal  appearance,  emotional  be- 
havior,  communication    skills,  personality 
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petencies  required,  working  conditions,  re- 
munerative potential,  other  benefits,  oppor- 
tunities for  advancement,  inherent  worth  of 
the  job 

Factors  to  consider  in  assessing  personal  quali- 

ficati(>''s  for  specific  occupations 

Similarity  of  personal  characteristics  to  those 
required,  degree  of  interest  in  work  of  posi- 
tion, present  and  potential  aptitude  for  re- 
quired work,  possible  personal  satisfaction 
to  be  gained,  possible  personal  contributions 
to  be  made 


HOME  ECONOMICS  6— HOUSING,  FURNISHINGS,  AND  EQUIPMENT     REFERENCE  GUIDE 


REFERfclNCES 

Concept  I 

Concept  II 

Concept  III 

Concept  IV 

A 

B 

A     1  B 

C 

D 

A 

B 

A 

B 

Austin  & 
Parvis 

Units  11- 
V 

Unit  I 

Units  II. 
IV 

Craig 

Ch.  18    |Ch.  18 

Ch.  15 

Ch.  15 

Craig  &  Rush 

Unit  2. 
Chs.  2-6 

Unit  1- 
Ch.  2 

Unit  2- 
Ch.  1 

Units  4- 
7 

Units  7, 
8 

Unit  9 

Fitzsimmons 
&  White 

Ch.  13 

Pt.  1 

Ch.  11 

Foote  & 
Others 

All 

McKinney 

All 

AU 

Meyerson 

All 

Peet  &  Thye 

Chs.  3, 
11,  12 

Chs.  1, 
2,  4-9 

CL  10 

Phillips 

All 

AU 

Rhodes  & 
Samples 

Ch.  10 

Ch.  11 

Ch.  10 

Ch.  12 

ERIC 


Social  skills:  ability  to  relate  well  to  others, 
preference  for  working  alone  or  in  groups 

Generalization  2:  When  one's  personal  qualifications 
and  interests .  are  suited  to  the  type  of  occupation 
chosen,  employment  ran  be  more  satisfying  and 
rewarding. 

Essential  Learning:  Relationship  of  self  to  specific 
housing-related  occupations 

...  Aspects  to  consider  when  analyzing  specific 
occupations 

Job  title,  description  of  work,  personal  com- 
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HOME  ECONOMICS  9-MONEY  MANAGEMENT  {V2  unit) 
OVERVIEW 


This  special  interest  course  for  girls  and  boys  in  grades 
11  or  12  is  especially  appropriate  to  their  present 
needs,  as  well  as  to  their  future  family  orientation.  It 
relates  personal  and  family  economic  action  to  the 
broader  framework  of  a  democratic  society  an(^  '  uses 
upon  money  as  a  resource  for  reachin/r  'nd 
reflecting  values.  Economic  decisions  <  inectt  a 
all  aspects  of  personal  and  family  livinj  *  '  ^»ies 
and  benefits  of  financial  planning,  and  various 
approaches  to  skilled  buymanship  are  included  for 
study. 

Although  money  management  means  vastly  different 
things  to  different  people,  these  principles  and  learn- 
ings are  adaptable  and  useful  to  girls  and  boys  from 
any  economic  circumstance. 

The  concepts  and  subconcepts  for  this  course  are 
organized  as  follows: 

CONCEPT  I— THE  INDIVIDUAL  AND 
FAMILY  IN  THE  LARGER  ECONOMY 

•  Relationship  of  Individual  and  Family  to 
the  NationaLEconomy 

•  Relationship  of  National  to  the  Interna- 
tional Economy 

CONCEPT  II— INTERRELATIONSHIP  OF 
MONEY  INCOME  AND  PERSONAL  AND 
FAMILY  VALUES  AND  GOALS 

•  Personal  and  Family  Money  Income 

•  Personal  and  Family  Values  and  Goals 

CONCEPT  III— MANAGEMENT  OF  PER- 
SONAL  AND  FAMILY  MONEY 

•  Planning   Use   of   Personal   and  Family 


income  is  earned  and  spent  are  considered  with  their 
local,  national,  and  international  implications.  CON- 
CEPT II  views  income  and  expenditures  in  relation 
to  values  and  goals.  The  desirability  of  definite  goals 
and  consciously  recognizing  values  is  emphasized. 
CONCEPT  III  provides  understandings  necessary  for 
controlling  and  using  money  to  achieve  particular 
individual  and  family  goals.  In  CONCEPT  IV,  employ- 
ment opportunities  in  the  area  of  money  management 
are  studied. 


CONCEPT  l-THE  INDIVIDUAL  AND  FAMILY 
IN  THE  LARGER  ECONOMY 


Subconcepts:                              Time  Allocation : 

(percent) 

A.  Relationship    of  Individual 

and  Family  to  the  National 

Economy  

5 

B.  Relationship  of  National  to 

the  International  Economy 

5 

Percent  of  total  time 

10 

A.  RELATIONSHIP  OF  INDIVIDUAL  AND 
FAMILY  TO  THE  NATIONAL  ECONOMY 

Behavioral  Outcomes: 


•  Identifies  those  aspects  in  personal  and  family 
living  which  combine  to  form  personal  and 
family  economic  status 

•  Recognizes  some  ways  individuals  and  families 
influence  the  American  economy 

d  Sees  ways  American  economy  influences  indi- 
viduals and  families 
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the  economic  climate  of  the  individual  and 
family 

Personal  and  family  values  and  goals,  stand- 
ard and  level  of  living,  marital  status,  family 
composition  and  stage  in  life  cycle,  residence, 
employment  of  individuals,  employability  of 
individual  and  family,  money  income,  goods 
produced  at  home,  special  knowledge  and 
skills,  community  services  usrd,  satisfactions 
derived  from  u?^*'  of  mont  .me,  shared 

resources,  'ual  family 

members,  pei:  oi...,  atid  family  crises 

Generalization  2:  The  .economic  practices  of  individ- 
uals and  families  influence  and  are  influenced  by  the 
American  economic  climate. 

Essential  Learning:  The  role  of  the  individual  and 
family  in  the  American  economy 

.  . .  Individual  and  family  practices  which  influence 
the  American  economy 

Participation  and  support  of  programs  of 
organizations  which  promote  personal  and 
public  well-being;  cooperation  in  neighbor- 
hood, community.  State,  national  improve- 
ment efforts;  investment  in  business  and 
industry,  education;  compliance  with  fair 
practices  in  buying  and  selling  goods;  sup- 
port of  legislation  affecting  the  economy; 
care  of  private  and  public  facilities 

. .  .  Results  of  the  larger  economy  upon  individuals 
and  families 

Determines  employment  possibilities,  social 
and  welfare  services  available,  educational 
and  cultural  opportunities,  fixes  tax  rates, 
legalities  relative  to  money  and  debt,  kinds 
of  goods  and  services  available;  influences 
level  of  living  and  relationships  within 
family,  nation,  and  world 


Generalization  1:  The  international  economic  climate 
is  created  by  forces  within  and  among  countries. 

Essential  Learning:  The  nature  of  the  international 
economy 

.  .  .  Forces  whicli  combine  to  create  an  international 
economy 

Type  and  number  of  people  in  the  various 
countries,  supply  and  demand  for  goods  and 
servicci^;  ijiterdependence  of  individuals  and 
countries,  transportation  and  communication, 
political  climate,  resources  of  countries;  rela- 
tionships among  people,  methods  of  exchange 
for  goods  and  services,  national  and  inter- 
national leadership,  controls  and  regulations 

.      Factors  influencing  need  for  and  availability  of 
resources 

Geographic  location,  population  growth 
trends,  cultural  heritage  and  traditions,  em- 
ployment trends,  production  and  distribu- 
tion practices,  distribution  of  wealth,  stand- 
ard and  level  of  living,  wars  and  crimes, 
natural  disaster 

Generalization  2:  Because  the  United  States  is  one 
of  the  rich  nations  of  the  world,  its  policies  have 
significant  effect  on  nations  and  peoples  everywhere. 

Essential  Learning:  The  United  States  in  the  inter- 
national economy 

.  . .  Aspects  of  America's  economy  which  affect  the 
rest  of  the  world 

Economic  growth,  population  and  employ- 
ment trends,  monetary  policies,  ratio  of 
production  to  consumption  of  goods  and  serv- 
ices, national  and  local  economic  practices 
and  policies,  natural  resources,  national 
values  and  goals 


ERIC 
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I  SuhconcepLs:  Time  Allocation: 

(percent) 

A.  Personal  and  Fnnr  Money 

1  Income     10 

I      B.  Personal  and  Family  Values 

and  Goals    10 


Percent  of  total  time  20  | 

 .  .  ,  _  ! 

A.  PERSONAL  AND  FAMILY  MONEY  I  .COME 
Behavioral  Outcomes: 

•  Examines  critically  personal  and  family  need 
for  money  income 

•  Evaluates  influences  upon  personal  desire  for 
money 

•  Knows  sources  of  money  income  and  Influences 
upon  amount  available  to  the  individual  and 
family 

Generalization  1:  When  the  need  for  and  importance 
of  money  income  is  recognized,  money  tends  to  become 
less  of  an  end  in  itself. 

Essential  Learning:  Importance  of  money  income 

.  .  .  Reasons  individuals  and  families  need  nioney 
income 

As  medium  of  exchange  for  goods  and  serv- 
ices to  meet  basic  nee  Is,  special  wants;  to 
achieve  financial  security  for  future,  con- 
tribute to  the  needs  of  society 

.  .  .  Factors  influencing  the  importance  of  money 
to  individuals  and  families 

Family  traditions,  values,  goals;  activities 
and  possessions  of  friends;  exposure  to 
desirability  of  events,  goods,  and  services 


ings;  compensation  from  insurance  pro- 
grams; gifts  from  others,  benefits  from  social 
security,  welfare,  retirement  plans 

.  .  .  Personal  qualities  of  earner  influencing  avail- 
ability of  money  income 

Educational  background;  skills  and  experi- 
ence in  relation  to  employment,  use  of 
money;  values  and  goals  in  relation  to 
money;  relationships  with  others 

.  .  .  Situations  in  daily  living  causing  fluctuation  in 
availability  of  money  income  to  individuals  and 
families 

Change  in  number  of  wage  earners;  receipt 
of  gifts  or  inheritance,  raises  in  salary, 
expenses  Incurred  in  carrying  out  job,  emer- 
gencies, variations  in  costs  of  living 

B.  PERSONAL  AND  FAMILY  VALUES  AND 
GOALS 

Behavioral  Outcomes: 

•  Identifies  personal  and  family  values  and 
goals  and  reasofts  for  theiri 

•  Recognizes  factors  which  influence  variation 
in  values  and  goals  among  individuals  and 
families 

•  Identifies  personal  attitudes  and  practices 
relating  to  money 

Generalization  1:  Each  individual  and  family  has 
values  and  goals  unique  to  his  and  its  own  living  situa- 
tion which  give  direction  to  behavior  and  meaning 
of  life. 

Essential  Learning:  The  nature  of  values  and  goals 

. .  .  Examples  of  values  and  goals  important  in 
varying  degrees  to  individuals  and  families 
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\arialion  in  valufj^  and  goals  of  individuals  and 
families 

I'aniily  factors?:  traditions,  hahits,  composi- 
tion, socioeconomic  level,  health,  interests, 
alliludcs,  tastes,  religion 

Societal  factors:  culture,  facilities  and  serv- 
ices, geographic  location 

Generalization  2:  Attitudes  and  practices  in  rehition 
to  money  reflect  values  and  goals. 

Essential  Learning:  Relationship  of  values  and  ^oals 
t(?  money  income 

.  .  .  Aspects  of  money  income  influenced  by  per- 
sonal and  family  values  and  goals 

Attitudes  developed  toward  the  importance 
of  money,  practices  used  in  acquiring  and 
s}>ending  money  income 

.  .  .  Existing  attitudes  and  practices  of  individuals 
and  families  in  the  acquisition  and  use  of 
money  income 

Attitudes:  "The  world  owes  me  a  living,"' 
"If  you  can  get  away  with  it,  take  it!" 
"Finders  keepers,"  "What's  yours  is  mine 
and  what's  mine  is  my  own,"  "Easy  come, 
easy  go,"  "A  penny  saved  is  a  penny  earned" 
Practices:  stealing,  borrowing,  working, 
gambling,  investing,  giving,  spending,  saving 

CONCEPT  lll-MANAGEMENT  OF  PERSONAL 
AND  FAMILY  MONEY 


Subconeept?:  Time  Allocation : 

(percent) 

A.  Planning   Use   of  Personal 

and  Family  Money     20 

B.  Spending   of   Personal  and 
Family  Money   40 


Generalization  1:  Careful  financial  planning  helps 
individuals  and  families  move  toward  the  realization 
of  goals. 

Essential  Learning:  Importance  of  financial  plan- 
ning 

.  .  .  Reasons  for  financial  planning 

Helps  one  live  within  income,  helps  prevent 
wasteful  spending,  helps  one  work  toward 
long-range  goals,  helps  one  to  sec  where  his 
money  goes 

.  .  .  Satisfactions  which   may  be  gained  through 
financial  planning 

Reduced  tension  and  family  friction  in  use 
of  money,  ability  to  supply  needs  and  satisfy 
more  desires,  feeling  of  security  if  money  is 
planned  to  meet  obligations  and  emergencies 

Generalization  2:  A  workable  financial  plan  tends 
to  result  when  an  organized  pattern  of  operation  is 
followed. 

Essential  Learning:  Development  of  financial  plans 

.  . .  Factors  to  consider  in  developing  a  workable 
plan 

Allocation  of  money  for  all  necessary  areas 
of  family  needs,  flexibility  to  allow  for 
changes,  provision  for  short-  and  long-range 
plans,  simphcity  and  convenience  of  format 

. .  .  Procedures  in  developing  a  yearly  financial 
plan 

Record  total  family  money  income  including 
salary  and  wages,  earnings  from  rent,  stock, 
dividends,  interest,  gifts  and  bonuses; 
analyze  past  expenditures;  list  fixed  amounts 
and  recurring  expenses;  estimate  present 
and  future  needs  and  desires;  allocate 
approximate   amounts   for   various  items; 
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.  .  .  Types  of  assistance  available 

Personnel:  banking,  loan,  investmeiu  per- 
sonnel; lawyers:  insurance  afxents:  social 
welfare  personnel;  extension  service 
Published  material:  brochures  from  com- 
mercial concerns  and  agencies,  books  and 
periodicals 

Conferences  and  courses:  public  school  adult 
education  program,  programs  presented  by 
public  and  private  agencies 

B.  SPENDING  OF  PERSONAL  AND 
FAMILY  MONEY 

Behavioral  Outcomes: 

•  Identifies  areas  of  expenditures  for  self  and 
family 

•  Recognizes  factors  influencing  personal  and 
family  spending 

•  Knows  principles  of  buymanship  and  is  able 
to  apply  them  in  the  purchase  of  specific 
goods  and  services 

•  Uses  credit  discriminately  in  the  purchase  of 
goods  and  services 

Generalization  1:  Many  factors  combine  to  influence 
the  nature  of  personal  and  family  spending. 

Essential  Learning:  Forces  affecting  spending 

-  .  .  Areas  of  common  expenditures 

Foods,  clothing,  housing,  health  and  recrea- 
tion, education,  transportation,  income  taxes, 
contributions,  gifts,  dues,  investments,  sav- 
ings, life  insurance 

.  . ,  Factors  influencing  personal  and  family  spend- 
ing practices 

Stage  of  family,  values  and  goals,  attitudes 


varii  tion  in  income  from  employment  and 
investment? 

l^resence  of  organizations  working  for  em- 
ployees: dictate  length  of  earning  periods 
and  age  at  which  retirement  is  iinpovntive, 
usually  resulting  in  less  income:  pronu>te 
strikes  which  may  mean  reduced  income 
Introduction  of  labor-saving  machines  on 
new  production  processes:  creates  un^inplov- 
ment  resulting  in  less  availa-  ' 
quires  spending  money  for  retrainiiui;  for  jol) 

.  . .  Expenditures  caused  by  other  expenditures 

Precipitating  effect  of  purchase  of  home:  fur- 
TiishiTigs  and  equipment,  upkeep,  emergency, 
neighborhood  standards,  changes  in  trans- 
portation and  education  costs,  differences 
in  local  shopping  costs,  taxes 
Precipitating  effect  of  purchase  of  car:  in- 
surance, emergency  repairs,  operating  ex- 
penses, changed  availability  of  activities  and 
entertainment,  parking  and  storage 

Generalization  2:  Skilled  buymansiiip  contributes 
to  the  level  of  living  that  can  be  achieved  within  a 
particular  income. 

Essential  Learning:  Buying  of  goods  and  services 

.  , .  Principles  of  consumer  buying 

Compare  quality  and  prices  of  goods  and 
services,  read  labels  carefully,  examine  adver- 
tisements and  actual  product;  check  advan- 
tages of  types  of  stores,  know  reputation  of 
dealer;  choose  quality  of  item  in  relation  to 
use,  when  possible  make  purchases  at  a 
favorable  time  when  goods  are  plentiful  or 
at  end  of  season;  utilize  reHable  source  of 
information  about  goods  and  services 

.  .  .  Sources  of  consumer  assistance 
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.  .  .  Effective  practices  for  buying  specific  jioods 
and  services 

Foods:  balance  expenditures  for  meals  and 
snacks  at  home  and  away  from  home,  select 
most  nutritious  and  highest  quality  foods 
for  money  available,  buy  onlv  amounts 
which  can  be  stored  adequately  and  used 
eflficiently 

Housing:  consider  all  expenditures  involved 
Ml  ownmg  andi  renting  a  home,  in  renting  a 
room  to  get  best  values  for  money  available: 
preplan  carefully  before  purchasing  equip- 
ment and  furnishings;  evaluate  qu-ility  and 
costs  of  borne  maintenance  services  L>v  family 
menabers  versus  others 

Clothing:  make  long-range  plans  f  i-  family 
clotking  expenditures,  compare  qimiity  and 
cost  of  caring  for  and  storing  cloefiing  at 
home  versus  in  commercial  establish .Tients 
Heailth  and  Recreation:  select  groomnm  and 
healih  aids  d  i  scrim  in  ately,  carry  ht?;akh  in- 
surance, allot  some  of  income  Lw  emer- 
gencies, balance  expenditures  for  recreational 
activities  for  all  family  members 
Education:  utilize  public  libraries,  evaluate 
costs  of  attending  various  institutioF'S  of 
higher  learning,  take  advantage  of  fvse  or 
inexpensive  community  educational  prossrrams 
Transportation;  compare  initial  and  nnain- 
tenance  costs  of  various  types  of  cars,  com- 
pare costs  of  public  vs.  private  trajisportiation 
Investments  and  Insurance:  consult  reSiable 
agents,  compare  advantages  of  various  types 

Generalization  3:  Individuals  and  families  need  to 
consider  the  pros  and  cons  of  the  use  of  credit  before 
deciding  to  use  it  as  a  means  of  paying  for  goods  and 
services. 


.  .  .  Baijes  for  extending  credit 

Personal  character,  interest  in  obligation  to 
pay,  ability  to  pay,  collateral 

.  .  .  Faclorif  to  consider  rri  the  selection  of  credit 
source 

Cost  of  o.-nrvir)"  rl(  M'v\  penalties.  .rC.; 
*  -lu  iju  uii.  jjayrnents ;  period  of 

repayment,  method  of  repayment;  reputation 
of  the  lender,  legal  safeguards:  obligations 
of  terms  of  contract 

.  .  .  Positive  and  negative  results  of  use  of  credit 

Establishment  of  credit  rating,  use  of  goods 
and  services  prior  to  ability  to  pay,  avail- 
ability of  major  purchases  such  as  home  or 
car  when  needed,  convenience  as  a  medium 
of  exchange,  tendency  to  buy  more  than  can 
afford  and  endangering  job  from  lien  on 
wages,  possibility  of  bankruptcy  from  over- 
extension, feelings  of  never  getting  ahead  or 
always  being  in  debt 

CONCEPT  IV-BMPLOYMENT  RELATED  TO 
MONEY  MANAGEMENT 


Subconcepts :  Time  Allocation : 

(percent) 

A.  Occupational  Opportunities 
Related  to  Monoy  Manage- 
ment  „      5 

B.  Suitability  of  Self  for  Em- 
ployment in  Occupations  Re- 
lated to  Money  Management  5 


Percent  of  toal  time  10 


A.  OCCUPATIONAL  OPPORTUNITIES  RELATED 
TO  MONEY  MANAGEMENT 
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Generalization  1:  Understanding  factors  affecting 
employment  opportunities  helps  individuals  make  voca* 
lional  choices. 

Essential  Learning:  The  nature  of  occupations  iv< 
laled  to  money  management 

.  .  .  Occupations  in  relation  to  level  of  training 

High  school  courses:  cashier,  bookkeeper, 
teller,  personal  shopper,  clerk 
Two  )'ears  beyond  high  school:  credit  inter, 
viewer,  oonsultant  on  family  budgets 
Four  or  more  years  beyond  high  school: 
teacher,  ffield  supervisor  in  family  service 
or  welfa::Te,  journalist,  research  specialist, 
banker,  insurance  manager,  financing  ad- 
visor, stiMckbroker,  tax  specialist 

. .  .  Places  of  ermployment 

Retail  stores:  clothing,  food,  furniture 
Business  and  industrial  firms:  finance  com- 
panies,  insurance  companies,  banks,  real 
estate  firms,  newspapers  offices 
Homes:  private,  public 

Schools:  elementary,  secondary,  college,  pro- 
fessional and  business 

.  .  .  Factors  affecting  number  and  types  of  occupa- 
tioins  available 

Type  of  community:  urban,  suburban,  rural, 
small  town 

Kind  of  economic  area:  agricultural,  indus- 
trial, resort,  residential 

Conditions  of  economic  growth  and  decline: 
unemployment  rate,  turnover  of  employees, 
income  level,  industry,  automation 

Generalization  2:  Use  of  many  available  sources 
of  information  will  provide  background  for  weighing 
decisions  regarding  choice  of  occupation 
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B.  SVITABIUTY  OF  SELF  FOR  EMPLOYMENT  IS 
OCCVPATIOSS  RELATED  TO  MONEY 
MANAGEMENT 

Behavioral  Outcomes: 

•  Identifies  qualitie.~  which  contribute  to  per- 
sonal employability 

•  Evaluates  personal  potential  for  employment 
in  occunations  related  to  money  management  . 

Generalization  1:  Careful  analysis  of  personal  assets 
and  liabilities  will  help  one  determine  a  suitable  choice 
of  occupation. 

Essential  Learning:  General  employability  of  self 

.  .  .  Factors  to  consider  when  assessing  personal 
qualifications  for  employability 

Physical  and  mental  health,  physical  and 
mental  capabilities  and  limitations,  physical 
habits,  personal  appearance,  emotional  be- 
havior, communication  skills,  personality 
traits 

.  . .  Factors  to  consider  when  analyzing  personal 
aspirations  regarding  employment 

Ability  for  and  interest  in  further  training; 
desire  for  money,  prestige,  position,  sUtus; 
desire  to  be  of  service 

.  .  .  Factors  to  consider  when  examining  personal 
competence 

Manipulative  skills:  manual  dexterity, 
strength,  endurance 

Mental  skills:  attention  to  detail,  memory, 
knowledge,  imagination,  common  sense 
Social  skills:  ability  to  relate  well  to  others, 
preference  for  working  alone  or  in  groups 

r^nf»ra1ization  2:  When  one's  nersonal  Qualifications 
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Factors  to  be  considered  in  assessing  personal 
qualifications  for  a  specific  occupation 

Similarity  of  personal  characteristics  to  those 
required,  degree  of  interest  in  ^ork  of  posi- 


tion, present  and  potential  aptitude  for  re- 
quired  work,  possible  personal  satifaction  to 
be  gained,  possible  personal  contributions 
to  be  made 
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CON'CKrr  II— MEAL  MANAGKMEXT 

•  Planning  Healthful  Meals 

•  Buying  Food  and  Food  Products 

•  Providing  and  Using  Eflicicnt  Kitchen 
Facilities 

•  Preparing  and  Serving  Meab 

CONCEPT  III-^EMPLOYMENT  RELATED  TO 
NUTRITION  AND  MEAL  MANAGEMENT 

•  Occupational  Opportunities  Related  to 
Nutrition  and  Meal  Management 

•  Suitability  of  Self  for  Employment  in 
Occupations  Related  to  Nutrition  and  Meal 
Management 

CONCEPT  I  considers  the  roles  food  plays  in  daily 
living,  eating  patterns  of  various  cultures,  and  prac- 
tices and  programs  in  relation  to  the  use  of  worldwide 
food  resources.  CONCEPT  II  leads  youth  to  recogni- 
tion of  the  importance  of  meeting  daily  nutritive  needs 
and  provides  opportunity  for  the  development  of  skill 
in  planning  nutritionally  adequate  meals  for  themselves 
and  others.  Pupils  will  be  helped  to  make  dfscerning 
judgments  in  the  purchase  of  foods  and  in  the  selec- 
tion and  use  of  tools  appropriate  to  meal  management 
tasks.  CONCEPT  III  stresses  analysis  of  employment 
opportunities  in  occupations  related  to  nutrition  and 
meal  management- 

CONCEPT  I-RELAT10N5H1P  OF  FOOD  TO 
PERSONAL  LIVING 


Subconcepts:  Time  Allocation : 

(percent) 

A.  Relationship  of  Food  to  Per- 
sonal Living   .  5 


•  licrognizt's  the  \arioUs  fnrt^s  iiiflticiu  int:  fotxl 
habits 

Generalization  1:  Food  piay^  many  u^les  in  the  life 
of  man. 

Essential  Learning:  Import iince  (»f  food  in  daily 
living 

.  .  .  Roles  foot!  plays  in  daily  li\  ing 

Provides  survival,  health,  and  well-being  io 
man;  sets  the  tone  for  gatherings  of  people: 
defines  holidays  and  natiorialifies;  symbol- 
izes wealth,  poverty,  freedom,  tyranny,  re- 
ward or  punishment,  love  and  afTection; 
defines  role  of  homemaker  and  wage  earner 

.  .  .  Personal  benefits  derived  from  food 

Physical  well-being,  creative  expression  and 
aesthetic  application.  .*;ocial  jirowth.  develop- 
ment of  tolerance  and  apjireciation  of  otlierri. 
means  of  expressing  feminity  or  masculinity 
through  type  of  food  serve<l  or  oaten 

.  .  .  Benefits   to   the   indix  idual  who  has   a  widt* 
acceptance  of  iood 

Adaptability  in  varied  social  environments 
and  differing  economic  circumstances, 
greater  range  of  choice  in  meeting  nutritional 
requirements,  experience  with  new  taste 
pleasu  res 

Gcueralizatioti  2:  Many  complex  forces  combine  to 
establish  personal  and  family  food  habits. 

Essential  Learning:  Personal  and  family  food  habits 

.  .  .  Forces  within  the  family  affecting  food  habits 

Home  environment:  economic  status,  ethnic 
traditions,  religious  customs,  social  practices, 
meal  management  practices 
Individual  circumstances:  age  and  maturity 
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.  .  .  Ways  forces  inside  and  outside  the  home  influ- 
f*nre  food  habits 

i\uliili(*nal  adequacy  of  meals,  food  prefer- 
ences and  taboos,  pleasures  received  at 
mealtime,  social  acce})tance  hy  others,  meaii- 
iiVfi  and  importance  of  food  to  an  individual, 
manner  of  preparing  and  serving  food 

«.  INTERCVLTVRAL  SIGNIFICANCE  OF  FOOD 
Behavioral  Outcomes: 

•  Is  aware  of  eating  patterns  of  various  cultures 

•  Recognizes  the  importance  of  worldwide  shar- 
ing of  food  resources 

Generalization  i:  Though  eating  customs  of  various 
cultures  differ  widely,  food  needs  can  be  equally  met. 

Essential  Learning:  Eating  patterns  of  various  cul- 
tures 

.  . .  Factors  causing  variation  in  eating  patterns 
Geographic  location,  types  of  food  available, 
edible  food  as  defined  by  the  culture,  eco- 
nomic status,  educational  level,  tradition 

•  •  •  "^ypcs  oi  variation  in  eating  patterns  among 
cultures 

Variety  and  kind  of  foods  eaten,  procedures 
in  food  preparation,  combination  of  foods 
in  menus,  practices  in  serving  and  eating 
foods 

Generalization  2:  The  adequacy  of  the  food  supply 
of  people  in  any  part  of  the  world  has  an  effect  upon 
people  everywhere. 

Essential  Learning:  Food  as  a  worldwide  concern 

.  .  .  Problems  related  to  use  of  food  resources  in 
the  world 
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Subconcepts:  rime  Allocation : 

I  pcrc^ent ) 

A.  Planning  Healthful  Meals  20 
;      B.  Buying     Food     and  Food 

Products    15 

C.  Providing    and    Using  EfTi. 
i  cienl  Kitchen  Facilities  1() 

I      D.  Preparing  and  Serving  Meals  35 


Percent  of  total  lime 


80 


A.  PLANNING  HEALTHFUL  MEALS 
Behavioral  Outcomes: 

•  Knows  own  nutritional  requirements 

•  Recognizes  the  importance  of  meeting  daily 
nutritive  needs 

•  Is  able  to  plan  nutritionally  adequate  meals 
for  self  and  others 

Generalization  1:  A  nutritionally  adequate  diet  con- 
tributes to  normal  physical  and  mental  health. 

Essential  Learning:  Relationship  of  nutrition  to  per- 
sonal health 

.  .  .  Aspects  of  health  affected  by  food  intake 

Physical:  conditions-of  such  body  features  as 
hair,  skin,  nails;  general  body  longevity 
and  functionins: 

Mental-emotional:  attitudes  toward  life, 
extent  of  emotional  control,  type  of  relation- 
ships with  others 

.  .  .  Functions  of  nutrients  required  for  good  health 
Proteins  for  building  and  repairing  body 
tissues,  carbohydrates  and  fats  for  energy. 
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Gt'ruTalizalion  2:  M»'als  can  Ix'  saiisfyiri^  and  arlt^- 
fjualr  when  [jlanntM]  in  tt^rins  of  rt'( o^iiizt'd  nulritional 
lU'fds  and  food  pit* ffirncrs. 

KssoTitial  Li'iirniiii::  Mvnu  (levelopincnt 

.  ,  .  MctlKuis  for  planniiiii  iin'iius 

Follow  recommended  patterns  for  re^ujlar 
ineais  and  sna<'k.s,  use  dally  food  ^^uide  for 
urrivinfr  at  nutritional  a<le(pjacy 

.  .  .  Special  dietary  problems  recjuiririg  variations 
in  menu  patterns 

Weight,  heart  condition,  diabetes,  allergies, 
acne 

.  .  .  Factors  to  consider  when  planning  menus  for 
any  occasion 

Maintenance  of  health:  special  dietary  needs 
and  preferences  of  individuals,  daily  nutri- 
tional requirements  for  all  persons,  hour  of 
day  f(>od  will  be  served 

Aesthetics  of  food:  palatability  and  attrac- 
tiveness of  food  and  food  products,  personal 
taste  preferences,  variety 
Utilization  of  resources:  use  of  time,  energy, 
skill,  money;  availability  of  food;  utensils, 
equipment,  and  space  available 

.  .  .  Ways  of  expressing  creativity  in  menu  planning 
Vary  color,  texture,  form  of  food  and  food 
products;  var"  and  combine  methods  of 
preparation;  garnish  and  decorate  foods  with 
fruits  and  vegetables,  cut  in  interesting  ways; 
combine  foods  of  different  flavors;  vary 
recipes  through  the  addition  of  herbs,  sea- 
sonings, fruits,  nuts,  leftover  food  items; 
use  foods  representative  of  different  cultures 

/i.  BUYING  FOOD  AND  FOOD  PRODUCTS 
Behavioral  Outcomes: 


foods,  place  of  productit)!i.  type  and  amount 
of  r<i*search  conducted 

Processing  of  food  and  food  prcMlucli-:  typrs 
of  processing,  number  of  pro(  ess(»r  s.  types 
of  packaging 

Types  of  food  additives:  usf  of  flavoring 
materials,  mold  inhibitors,  eniulsifiers,  color- 
irig  agents,  antioxidants,  bleaching  a^xnts; 
type  and  amount  of  research  conducted 
Distribution  of  food:  mode  of  transportation, 
number  and  location  of  distributors,  type  of 
research  conducted,  kind  and  amount  of 
advertising 

.  .  .  Aspects   of   quality    affected    by  production, 
processing,  and  distribution  factors 

Atr^activeness  and  palatability  of  product, 
purily  of  product,  storage  life  of  ])roduct, 
*2Utritive  value 

Generalization  2:  Both  nutrition  and  meal  manage- 
ment are  dependent  upon  discriminating  choices  in  the 
purchase  of  food. 

Esscnlial  Learning:  Selection  and  purchase  of  food 

.  .  .  Criteria  for  judging  effectiveness  of  shopping 
practices 

Time  and  energy  of  shopper  used  wisely, 
supply  of  food  adequate  to  need,  quality  of 
food  purchased,  food  needs  met  within  budget 

.  .  .  Techniques  for  food  purchasing 

List  needed  items,  check  supplies  on  hand, 
choose  type  and  location  of  market  appropri- 
ate to  purchase,  weigh  information  provided 
through  advertising,  compare  price  and 
quality,  buy  variety  and  grade  suitable  to  use, 
purchase  in  quantity  when  funds  and  storage 
are  available,  buy  usable  or  stock  items 
during  special  sales 

.  . .  Forms  in  which  processed  foods  can  be  pur- 
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rial  an:l  Slate  a^'i-ncies 

'Jyijcs:  Luiietins.  testing  and  insjicction  of 
pmductsj,  legal  iv-uhitions 

C.  PIlOl  IDIISC  A!\D  I  SL\G  EFFICIEXT  KITCHEN 
FACILITIES 

Behavioral  OiUconies: 

•  Uiic<^  tools  approj?riatc  lo  specific  tasks 

•  Recognizes  the  influent'c  of  arrangement  of 
facilities  upon  case  and  efficiency  in  meal  man- 
agement 

•  Plans  storage  of  tools  and  foods  in  the  kitchen 
for  order  and  convenience 

Geueralization  1 :  Eniciency  in  meal  management  is 
promoted  wlicn  utensils,  appliances,  equipment,  and 
supplies  appropriate  to  tasks  are  used. 

Essential  Lrarnin^:  Utensils,  appliances,  equipment, 
and  supplies  for  meal  management 

.  .  .  Factors  to  consider  in  deciding  which  tool  to 
use  for  a  j)arlicular  task 

Job  to  be  done,  ease  of  use  and  care,  skill 
required  for  use 

.  .  .  Types  of  kitchen  tools  in  relation  to  specific 
use,  care,  and  storage 

Utensils:  measuring — cups,  spoons,  spatula, 
scales;  mixing  and  preparation — bowls, 
spoons,  sifter,  beater,  rubber  scraper;  cut- 
ting and  chopping — knives,  boards,  grinder, 
can  opener;  baking  and  roasting — casserole, 
pans,  baking  sheets,  racks,  timer,  thermom- 
eter; top-of- range  cooking — saucepans,  skil- 
lets, turners 

Appliances:  preparation — mixer,  toaster, 
coffee  maker,  skillet,  saucepan;  food  storage, 
preparation,  and  cleanup — refrigerator, 
freezer,  range,  \vaste  disposer,  dishwasher 
Other  equipment:  preparation  and  ( leanup 
— sink,  rubber  mat,  work  counters,  service 
carl,  pot  holders,  asbestos  mats,  garbage 
pail;  storage — cupboards,  cabinets,  stepstool, 
canister  sets,  breadboxes,  refrigerator 
dishes;  eating — tables,  chairs 
Supplies:  paper  toweling,  aluminum  foil, 
waxed  paper,  plastic  bags,  scouring  pads, 
detergents,  dish  towels,  sponges 

Generalization  2:  Well-arranged  kitchen  facilities 
aid  in  organizing  meal  management. 

Essential  Learning:  Kitchen  arrangements 


...  Meal  management  activities  performed  in  the 
kitchen 

Planning  menus,  work  sehednles,  market 
orders:  preparing  foods,  mixing  ingredients: 
cooking  and  baking:  servin-  foods,  cleaning 
up  folI(jwing  preparation  and  eating 

.  .  .  Guides  to  efficient  kitchen  arrangement 

Group  equipment  around  activity  areas,  pro- 
vide traffic  lanes,  locate  work  counters 
adjacent  to  major  appliances  and  equip- 
ment, provide  work  surfaces  for  carrying 
out  activities 

.  .  .  Basic  kitchen  layouts  for  efficient  meal  manage- 
ment 

U-shaped,  L-sliaped,  one  wall,  tw^o  w^all, 
broken  U 

Generalization  3:  Storage  planned  and  arranged 
according  to  specific  needs  contributes  to  efficient  meal 
management. 

Essential  Learning:  Storing  food  and  equijjment 

.  . .  Types  of  storage  needed  in  the  kitchen 

Partitions  in  draw^ers,  adjustable  shelves  :n 
cabinets,  pegboards  on  walls  and  doors,  door 
shelves,  hooks,  step  shelves 

.  .  .  Storage  facilities  which  supplement  those  in 
kitchen 

Basement,   storerooms,   closets,  community 
food  lockers 

.  . .  Guides  to  eflicient  storage  of  kitchen  tools 

Group  like  items  together,  locate  near  point 
of  most  frequent  use,  place  frequently  used 
items  within  easy  reach,  outfit  storage  areas 
with  accessories  designed  to  fit  items 

,  . .  Storage  factors  influencing  conditions  of  food 
Amount  of  heat  and  cold,  moisture  and  dry- 
ness, light  and  darkness;  storage  containers 
and  location;  circulation  of  air;  condition 
of  food;  length  of  time  food  has  been  stored 

D.  PREPARING  AND  SERVING  MEALS 
(See  TEACHING  BASIC  LEARNINGS  THROUGH 
MEAL  PREPARATION,  Appendix) 
Behavioral  Outcomes: 

•  Finds  pleasure  and  success  in  meal  preparation 

•  Is  able  to  apply  principles  and  follow  pro- 
cedures  for  preparing  foods  and  food  products 

•  Understands  table  setting  and  food  service 
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•  Organizes  mealtime  for  speed,  efiiciency, 
casualness,  hospitality,  formality,  according  to 
the  need  or  appropriateness 

Generalization  1:  Organization  simplifies  meal  prep- 
aration. 

Essential  Learning:  Organizing  meal  preparation 

. .  .  Steps  in  preparing  foods  identified  in  menu 

Review  recipe,  determine  sequence  of  pre- 
paring foods  according  to  time  and  method, 
assemble  ingredients  and  utensils  in  appro- 
priate work  area,  prepare  food 

. . .  Methods  of  time  management  and  work  simpli- 
fication in  preparation  of  foods 

Working  in  a  logical  sequence,  dovetailing 
activities,  using  best  tool  for  task,  using  as 
few  utensils  as  possible,  keeping  things  within 
easy  reach,  using  both  hands  when  possible, 
working  right  to  left  if  right-handed,  using 
trays,  serving  carts,  appropriate  posture 

Generalization  2:  Knowledge  and  application  of 
accepted  principles  and  procedures  in  preparation  help 
maintain  nutritive  value  and  enhance  palatability  of 
food. 

Essential  Learning:  Preparing  specific  foods  and 
food  products 

. .  .  Factors  afTecting  choice  of  foods  and  methods 
used  in  their  preparation 

Menu  pattern  followed,  type  of  service  to  be 
used,  personal  and  material  resources  avail- 
able, persons  to  eat  the  foods 

—  Reasons  for  following  principles  applied  to  food 
preparation 

Retain  nutrients,  improve  appearance  aiid 
digestibility  of  food,  obtain  desired  result 

. .  .  Guides  in  use  of  equipment  and  tools  for  food 
preparation 

Identify  cooking  process  to  be  used;  select 
appropriate  equipment  for  food,  process,  and 
individual  performing  the  process;  follow 
approved  procedures  in  care  of  equipment 
and  foods 

Generalization  3:  Human  satisfactions  from  food  are 
directly  related  to  the  conditions  under  which  it  is 
served  and  eaten. 

Essential  Learning:  Table  setting,  food  service,  and 

mealtime  atmosphere 

. .  .  Types  and  kinds  of  table  appointments 
Coverings:  cloth,  plastic,  fiber 


Flatware:  stainless  steel,  silver  plate,  sterling, 
pi  astic 

Dinnerware:  pottery,  china,  plastic 
Glassware:  crystal,  dass,  plastic 
Decorative  items:  flowers,  candles,  bowls» 
baskets,  place  cards,  accessories 

.  . .  Factors  influencing  the  choice  of  place  and 
manner  of  serving 

Type  and  time  of  meal,  convenience  of  those 
serving,  attitudes  and  preference  of  persons 
eating,  time  available  for  eating,  amount  of 
emphasis  on  congeniality  and  interaction 

,  . .  Ways  of  managing  meal  service 

Manner  of  serving:  bufifet,  plate  and  tray 
service,  formal,  picnic  or  cookout 
Establishing  atr*>'^phere:  clean  and  attractive 
appointments;  .  hes  and  utensils  chosen  and 
placed  for  convenient  use;  sufficient  room  to 
avoid  crowding  of  diners;  orderly  surround- 
ings, controlled  noise  level 
Presentation  of  food:  appearance  on  individ- 
ual and  service  plates;  amount,  kind,  group- 
ing of  foods 

Organization  of  serving  tasks:  communicat- 
ing instructions  to  those  helping,  using  same 
plan  regularly  for  routine  tasks,  preplanning 
sequence  of  tasks,  cleaning  up  during  prep- 
aration and  serving 

.  . .  Personal  practices  contributing  to  a  pleasing 
mealtime  climate 

Being  well  groomed,  using  table  implements 
correctly,  contributing  to  conversation, 
carrying  out  individual  responsibilities, 
making  others  feel  comfortable,  responding 
appropriately  in  emergencies 

CONCEPT  8II-EMPL0YMENT  RELATED  TO 
NUTRITION  AND  MEAL  MANAGEMENT 


Subconcepts ;  Time  Allocation : 

(percent) 

A.  Occupational  Opportunities 
Related  to  Nutrition  and  Meal 
Management     5 

B.  Suitability  of  Self  for  Em- 
ploy n  en  t  in  Occupations  Re- 
lated to  Nutrition  and  Meal 
Management    5 


Percent  of  total  time  10 


ERIC 


5403 


136 


THE  UNIVERSITY  OF  THE  STATE  OF  \EW  vqrk 


A,  OCCUPATIONAL  OPPORTUNITIES  RELATED 
TO  NUTRITION  AND  MEAL  MANAGEMENT 

Behavioral  Outcomes: 

•  Is  aware  of  a  variety  of  occupations  related 
to  nutrition  and  meal  management  and  level 
of  training  required 

•  Is  able  to  identify  factors  which  affect  avail- 
ability of  employment  in  nutrition  and  meal 
management-related  occupations 

•  Utilizes  sources  for  obtaining  pertinent  in- 
formation about  occupational  opportunities 
related  to  nutrition  and  meal  management 

Generalization  1:  Understanding  factors  affecting 
employment  opportunities  helps  individuals  make  voca- 
tional choices. 

Essential  Learning:  The  nature  of  occupations  re- 
lated to  nutrition  and  meal  management 

.  .  .  Occupations  in  relation  to  level  of  training 

High  school  courses:  waitress,  hostess,  short 
order  cook,  bakery-delicatessen  assistant, 
sample  distributor  in  food  promotion,  food 
service  worker,  food  service  assistant  in 
nursing  home,  food  laboratory  tester  trainee 
Two  years  beyond  high  school :  school  lunch 
cook  manager,  hospital  dietetic  aide,  food 
service  manager  for  nursery  school,  family 
dinner  service  specialist 

Four  or  more  years  beyond  high  school: 
teacher,  dietitian,  nutritionist,  journalist, 
research  specialist,  home  economist  in  busi- 
ness concern 

.  . .  Places  of  eiiiployment 

Food  production,  manufacturing  and  distri- 
bution concerns,  eating  places,  schools, 
hospitals,  retail  food  sales 

. .  .  Factors  affecting  number  and  types  of  occupa- 
tions available 

Type  of  community:  urban,  suburban,  rural, 
small  town 

Kind  of  economic  area:  agricultural,  indus- 
trial, resort,  residential 

Conditions  of  economic  growth  and  decline: 
unemployment  rate,  turnover  of  employees, 
income  level,  industry 

Generalization  2:  Use  of  many  available  sources  of 
information  will  provide  background  for  weighing 
decisions  regarding  choices  of  occupation. 


Essential  Learnins^:  St^curin?:  information  about 
occupational  opportunities 

.  .  .  Sources  for  information  about  types  and  loca- 
tion of  opportunities 

School  and  public  libraries,  school  guidance 
office,  friends  and  relatives,  newspaper  adver- 
tisements, employment  agencies 

.  .  .  Types  of  information  to  investigate 

Scope  of  job  opportunity  within  field,  geo- 
graphic location  with  greatest  potential,  sta- 
bility of  jobs  in  the  field 

B.  SUITABILITY  OF  SELF  FOR  EMPLOYMENT  IN 
OCCUPATIONS  RELATED  TO  NUTRITION  AND 
MEAL  MANAGEMENT 

Behavioral  Outcomes: 

•  Identifies  personal  qualities  which  contribute 
to  personal  employability 

•  Evaluates  personal  potential  for  employment 
in  occupations  related  to  nutrition  and  meal 
management 

Generalization  1:  Careful  analysis  of  personal  assets 
and  liabilities  will  help  one  determine  a  suitable  choice 
of  Occupation. 

Essential  Learning:  General  employability  of  self 

.  .  .  Factors  to  consider  when  assessing  personal 
qualifications  for  employability 

Physical  and  mental  health,  physical  and 
mental  capabilities  and  limitations,  physical 
habits,  personal  appearance,  emotional  be- 
havior, personality  traits,  communication 
skills 

.  .  .  Factors  to  consider  when  analyzing  personal 
aspirations  regarding  employment 

Ability  for  and  interest  in  further  training, 
desire  for  money,  prestige,  position,  status; 
desire  to  be  of  service 

.  .  .  F actors  to  consider  when  examining  personal 
competence 

Manipulative     skills:     manual  dexterity, 
strength,  endurance 

Mental  skills:  attention  to  detail,  memory, 
knowledge,  imagination,  common  sense 
Social  skills:  ability  to  relate  well  to  others, 
preference  for  working  alone  or  in  group 

Generalization  2:  When  one's  personal  qualifications 
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and  interests  are  suited  to  the  type  of  occupation 
chosen,  employment  can  be  more  satisfying  and  re- 
warding. 

Essential  Learning:  Relationship  of  self  to  specific 
nutrition  and  meal  management-related  occupations 

.  .  .  Aspects  to  consider  when  analyzing  specific 
occupations 

Job  title,  description  of  work  required,  per- 
sonal competences  required,  working  condi- 


tions, remunerative  potential,  other  benefit?, 
opportunities  for  advancement,  worth  of  job 

.  .  .  Factors  to  consider  in  assessing  personal  qauli- 
fications  for  specific  occupations 

Similarity  of  personal  characteristics  to  those 
required,  degree  of  interest  in  work  of  posi- 
tion, present  and  potential  aptitude  for 
required  work,  possible  personal  satisfaction 
to  be  gained,  possible  personal  contributions 
to  be  made 
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HOME  ECONOMICS  1 1 ---TEXTILES  AND  CLOTHING  (V2  unit) 


OVERVIEW 

Iliis  s}n>i  i.il  intert^'-l  <'our?e  foi  |)Upii>  in  i:ra<l»'?  M  and 
12  offers  (»jij)nrtu!jity  for  roncfiitratrd  stu<l\'  in  tin* 
field  of  appard.  I.parinnir?  ex|)]r)re  the  technolo^rv  of 
textiles  and  MK  i«)loiii('al  and  a<*rtlirtic  a?prr|s  of  r]i\[h- 
luii.  Sew  in*:  is  treated  a>  a  creative  art.  as  wt'll  as  a 
I»ra<'ti<  a]  <ki]].  Analyzing:  decisions  involved  in  i)urelia?. 
ini:  clothing  will  interef^l  pui)iL«  personally  and  afford 
opportunity  for  them  to  rr^Hect  on  the  elothinp:  prohlem? 
of  families  of  various  economic  mean?. 

The  concepts  and  subconccpts  for  this  course 
are  orizanized  as  folh^ws: 


CONCEPT  I 
CLOTHING 


-DYNAMICS  OF  FASHION  AND 


•  The  Nature  of  Fashion 

•  The  Significance  of  Clothinij; 

CONCEPT  II— CLOTHING  SELECTION 

•  Beauty  in  Dress 

•  Economic  Aspects  of  Clothing  Selection 

CONCEPT  III— TEXTILE  SCIENCE 

•  Construction  and  Use  of  Textiles 

•  Care  of  Textiles 

CONCEPT  IV~CLOTHING  CONSTRUCTION 

•  Appreciating  Clothing  Construction 

•  Processes  in  Clothing  Construction 

CONCEPT  V— EMPLOYMENT  RELATED  TO 
TEXTILES  AND  CLOTHING 

•  Occupational  Opportunities  Related  to  Tex- 
tiles and  Clothing 

•  Suitability  of  Self  for  Employment  in  Occu- 
pations Related  to  Textiles  and  Clothing 

CONCEPT  I  involves  study  of  societal  origins  of 
fashion,  as  well  as  ways  in  which  clothing  affects 
individual  personality.  CONCEPT  II  presents  the  con- 
sumer aspects  of  clothing.  Whether  approached  from 
the  standpoint  of  marginal  economy  or  circulation  of 
plentiful  resources,  the  basic  principles  in  selection 
are  similar. 

Study  of  textiles  and  their  use  and  care  through 
CONCEPT  III  is  important  either  as  general  education 


or  a>  a  l»a-is  ff»r  pr«'eniplf»v metjt  or  prej)rofrssional 
iraiiiirj.-.  (.ONCF^PT  IV  pmvides  the  pupil  with  experi- 
fine  and  knowl^Hltie  of  dolhini:  ro nstru<  tiori  built  on 
pn  vioiis  skili-^  or  as  a  new  set  learniii.ns.  I^iniplovnient 
possihiliiifs  in  rlolhinp:  inu\  textiles  are  explored 
ihrou.-h  CONCEPT  V. 

CONCEPT  l-DYNAMICS  OF  FASHION  AND 
CLOTHING 

Subconrepts:  Time  Allocation : 

(percent) 

A.  Tlie  Nature  of  Fashion        .  5  \ 

R.  The  Siijriificance  of  Clolhinji  .5 


!  Percent  of  total  tinie  10  I 

A.  THE  NATURE  OF  FASHION 
Behavioral  Outcomes: 

•  Understands  how  fashion  is  ever-changing  due 
to  societal  and  economic  factors  and  forces 

•  Is  aware  of  the  variety  of  situations  and  events 
which  have  an  influence  on  fashion  trends 

Generalization  1:  Some  understanding  of  how  the 
world  of  fashion  works  gives  the  consumer  a  greater 
appreciation  of  available  clothes. 

Essential  Learning:  Meaning  of  fashion 

.  .  .  Terms  used  in  the  fashion  world 

High  fashion,  style,  fad,  trend,  original, 
collection,  couturier,  fashion  cycle,  mode, 
salon 

. .  .  Aspects  of  a  garment  considered  by  a  designer 
when  creating  a  fashion 

General  style,  combination  of  fabrics,  type 
and  amount  of  decorations  and  details,  type 
and  combination  of  colors 

. . .  Facts  regarding  acceptance  and  evolution  of 
fashions 

Styles  recur,  fashion  acceptance  is  gradual, 
slight  variations  of  dominant  style  occur 
each  year,  fashions  are  always  in  transition, 
not  all  fashions  are  adopted 

Generalization  2:  Fashion  is  influenced  by  social 
changes,  national  and  world  situations,  and  economic 
conditions. 
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Essential  Learning:  Inflaences  upon  fashion 

.  . .  Trends  affecting  fashion 

Social  changes:  women  gainfully  employed, 
informal  entertaining,  large  teen-age  con- 
sumer market,  much  time  spent  in  play  and 
other  recreational  activities 
National  and  world  situations:  international 
trading,  quick  transfer  of  fashion  ideas, 
publicity  given  to  styles  worn  by  noted  inter- 
national personalities,  research  done  in  rela- 
tion to  clothing  for  space  travel 
Economic  conditions:  more  money  devoted 
to  research  in  types,  use,  and  care  of  fabrics; 
availability  of  central  heating,  air  condition- 
ing and  laborsaving  devices  in  home  and 
business  places;  more  money  available  to 
buy  ready-made  clothing 

.  .  .  Aspects  of  fashion  affected  by  trends 

Amount,  types,  and  styles  of  clothing  in 
demand;  types  of  fabrics  used  in  clothing; 
comfort  incorporated  in  garment  design ; 
year  around  use  of  garments;  cost  of  clothing 
for  the  consumer 

B.  THE  SIGNIFICANCE  OF  CLOTHING 
Behavioral  Outcomes: 

•  Recognizes  the  impact  of  clothing  on  individ- 
uals and  families 

•  Relates  clothing  to  own  expressiveness  and 
behavior 

Generalization  1:  To  understand  clothing  in  full 
perspective  means  to  recognize  it  as  a  force  directing 
and  protecting  human  life,  as  well  as  an  incidental  of 
everyday  living. 

Essential  Learning:  Clothing  as  a  force  in  everyday 
living 

. .  .  Roles  clothing  plays  in  life 

Protects  from  heat  and  cold,  occupational 
hazards;  makes  individual  more  attractive, 
acceptable  to  society;  promotes  feelings  of 
security,  ease,  self-confidence;  expresses 
personality 

. . .  Aspects  of  family  living  affected  by  family 
clothing  practices 

Relationships  among  members,  amount  of 
family  income  spent  for  clothing,  employ- 
ability  of  members,  health  and  safety  of 


members,  use  and  arrangement  of  storage 
facilities 

Generalization  2 :  The  practices  one  follc»\vs  in  dress 
reflect  the  way  one  lives  and  thinks. 

Essential  Learning:  Clothing  as  a  means  of  express- 
ing self 

.  .  .  Impressions  of  self  given  through  clothing 

Indication  of  occupation,  social  standing, 
age  group,  nationality,  personality,  activities; 
reflection  of  values  and  goals  and  pride  in 
self  and  family 

.  . .  Practices  contributing  to  being  a  well-dressed 
individual 

Dress  according  to  age  group,  avoid  imitat- 
ing dress  of  friends  and  business  associates, 
select  clothing  which  brings  out  physical 
assets  and  minimizes  limitations,  use  acces- 
sories which  enhance  the  costume  and  total 
appearance,  foUoW  current  fashions  only  if 
becoming  to  self  and  way  of  life 

CONCEPT  ll-CLOTHING  SELECTION 


Subconcepts: 

A-  Beauty  in  Dress   

B.  Economic  Aspects  of  Cloth- 
ing Selection   _  


Time  Allocation : 
(percent) 
10 


15 


l*ercent  of  total  time 


25 


A.  BEAUTY  IN  DRESS 
Behavioral  Outcomes: 

•  Dresses  attractively  and  appropriately 

•  Recognizes  personal  figure  characteristics  and 
selects  clothing  accordingly 

•  Selects  aesthetically  pleasing  and  ap{)ropriate 
clothing  for  self 

Generalization  1 :  An  understanding  of  design 
principles,  as  applied  to  clothing,  contributes  to  the 
use  of  them  in  creating  an  aesthetically  pleasing 
appearance. 

Essential  Learning:  Design  in  clothing 

.  . .  Types  of  design 

Structural:  basic  style  of  garment 
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Decorative  or  ornamental:  real,  realistic^ 
stylized,  simplified,  abstract 

.  .  .  Elt-ment*  and  their  effects  on  desinn 

Line  and  pattern:  diap:onal.  horizontal. 
Vertical,  curved  ff»r  effects  of  repose,  tran- 
quility, strength,  action.  ;ii  a(  e.  transition, 
heiiiht,  width,  change  in  apparent  size 
Ftjrm:  weipht.  mass,  fhape  for  interest, 
variety,  dimension 

Texture:  rou^h.  smooth,  shiny,  dull,  soft, 
stiff,  heavy,  sheer  for  effects  of  femininity, 
masculinity,  richness,  diiinity.  reflection  or 
absorption  of  liirht 

Color  and  coior  harmonv:  primary,  sec- 
ondary, intermediate;  hue,  value,  intensity; 
monochromatic,  analagous,  complimentary, 
triadic,  accented  neutral  for  effects  of 
warmth,  coolness,  change  in  apparent  size, 
advancement,  dominance 

. .  .  Principles  governing  use  of  design  elements 

Proportion,  balance,  rhythm,  emphasis, 
harmony  or  unity 

. .  .  Aspects  of  clothing  involving  application  of 
principles  of  design 

Garment  style,  fabric  design,  trim,  acces- 
sories, combination  of  garments  or  parts  of 
one  garment,  combination  of  colors,  relation 
to  physical  characteristics  of  wearer 

Generalization  2:  Evaluation  of  personal  and  en- 
vironmental influences  is  essential  in  choosing  appro- 
priate and  becoming  clothes  for  self. 

Essential  Learning:  Pleasing  and  appropriate  cloth- 
ing for  self 

.  .  .  Physical  features  affecting  choice  of  clothing 

Size  and  shape  of  face,  neck,  shoulders, 
waist,  hips,  thighs,  legs;  torso  proportion; 
color  of  skin,  hair,  eyes;  type  of  posture  and 
physical  handicaps 

. . .  Personality  factors  influencing  choice  of  cloth- 
ing 

Femininity  or  masculinity,  personal  taste, 
preferred  activities 

» . .  Environmental  influences  on  choice  of  design 
and  color  in  clothing 

Family  and  peer  group  customs;  type  of 
occasion,  place,  activity  for  which  clothing  is 
being  selected;  climate,  season  of  year;  pres- 
ent fashion  styles;  financial  resources 


.  .  .  Guide:?  ill  select ini:  picasiniz  and  appropriate' 
rlolhinjr 

Choose  or  make  items  in  relati<^n  in  {  o]ur  an<l 
desi;:n  in  present  wardrobe:  self(  t  parnients 
and  accessories  which  enhance  i:o<k1  }ihv>i(\il 
features  and  minimize  limitations:  died  fit 
of  garment  in  terms  of  ii-r-neral  ease,  waist- 
line.  shoulders.  It^niith  for  ctinif()rt  and 
aesthetic  appearance:  evaluate  appropriate- 
ness in  terms  of  related  en\ ironmenlal  influ- 
ences 

B.  ECOXOMIC  ASPECTS  OF  CLOTHISG 
SELECTIOX 

Behavioral  Outroniej?: 

•  Follows   gt>od    procedures    in   planning  for 
clothing  purcha«ie? 

•  Is  aware  of  factors  influencing  the  price  of 
clothing 

•  Is  able  to  select  some  garments  for  self  and 
family  members 

•  Is  aware  of  trends  in  retailing  and  legislation 
which  affect  the  consumer 

... 

•  Assumes  some  personal  responsibility  in  pro- 
moting consumer  protection 

Generalization  1:  Many  factors  and  practices  are 
involved  in  the  planning  for  clothing  purchases. 

Essential  Learning,:  Planning  for  clothing  purchases 
.  . .  Factors  to  consider  in  planning  clothing  pur- 
chases for  individuals  and  family 

Sex,  age,  occupation,  activities,  special  health 
problems;  present  wardrobe;  individual  and 
family  income;  the  importance  of  clothing  to 
the  individual;  skill  of  family  members  in 
constructing  and  remodeling  garments 

.  . .  Practices  contributing  to  wise  clothing  pur- 
chases 

Study  information  from  advertising,  research 
findings,  and  on  labels  regarding  purchase 
to  be  made;  make  decisions  regarding  the 
price  range,  place  of  purchase,  method  of 
payment  most  suited  to  the  individual  and 
family 

Generalization  2:  The  purchaser  who  can  analyze 
and  evaluate  items  of  clothing  from  many  different 
standpoints  is  in  a  position  to  make  selections  with 
less  element  of  risk  or  chance. 
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Essential  Learninp::  Evaluation  of  clothing  pur- 
ohafies 

.  .  .  Facldrs  influencing  the  price  of  clothing 

Fiber  and  fabric,  desipn  and  construction 
of  jrarment,  markup  from  wholesale  price 
added  by  retailer,  trademarks,  place  of  pur- 
chase, supply  and  demand  of  the  type  of 
article 

.  .  .  Places  where  clothing  may  be  bought 

Department  stores,  speciality  shops,  mail- 
order companies,  factory-outlet  stores,  r^'^ 
count  5tore? 

.  .  .  Factors  to  consider  in  purchasing  any  article 
of  clothing 

Type  and  amount  of  care  required,  quality 
and  type  of  construction  in  relation  to  use 
and  price,  durability  and  suitability  of  fabric, 
fit  in  relation  to  comfort  and  amount  of 
alteration  needed,  versatility  of  article,  style 
and  becomingness  to  individual,  initial  and 
upkeep  costs,  type  of  storage  required 

Generalization  3:  The  consumer  receives  protection 
and  assistance  in  a  variety  of  ways  and  in  turn  has 
certain  obligations  for  responsible  attitudes  and 
actions. 

Essential  Learning:  Consumer  protection  and  prac- 
tice in  relation  to  clothing 

.  .  .  Types  of  consumer  protection  and  assistance 

Government  regulations:  Wool  Products 
Labeling  Act  of  1941,  Fur  Pioducts  Labeling 
Act  of  1951,  Flammable  Fabrics  Act  of  1953, 
Textile  Fiber  Products  Identification  Act  of 
1960 

Agencies,  organizations,  and  testing  labora- 
tories: National  Bureau  of  Standards,  Fed- 
eral Trade  Commission,  Extension  Service, 
American  Home  Exonomics  Association, 
Wool  Bureau,  Cotton  Council,  Irish  Linen 
Guild,  Better  Business  Bureau,  magazine 
laboratories,  private  research  centers 

. .  .  Responsibilities  of  consumer   for  promoting 
quality  clothing 

Inform  retailer  of  faulty  or  superior  mer- 
chandise, understand  and  support  appro- 
priate legislation,  know  characteristics  of 
quality  clothing,  cooperate  in  studies  de- 
signed to  improve  clothing 


141 

CONCEPT  m-TEXTILES  SCIENCE 

I  Subconcepts:  Time  Allocation : 

I  < percent) 

A.  Construction    and    Use  of 
Textiles    15 

B.  Care  of  Textiles   10 


Percent  of  total  time  25 

A.  CONSTRUCTION  AND  USE  Of  TEXTILES 
Behavioral  Outcomes: 

•  Knows  characteristics  of  ?ome  natural  and 
man-made  fibers 

•  Is  able  to  make  intelligent  decisions  in  selec- 
tion and  use  of  textiles 

•  Sees  fiber  and  fabric  as  an  integral  part  of 
garment  appearance,  cost,  and  comfort 

Generalization  1:  Differences  in  fiber  content  and 
quality,  yarns,  construction,  and  finish  are  responsible 
for  the  uniqueness  of  each  textile. 

Essential  Learning:  Fabric  production 

.  .  .  Types  of  fibers  from  which  fabrics  are  made 
Natural:  cotton,  linen,  silk,  wool 
Man-made:    rayon,    acetate,   arnel,  nylon, 
dacron,  orlon,  dynel 

.  .  .  Procedures  in  the  production  of  fabrics 

Making  yarns  from  fibers:  simple,  ply,  and 
novelty  yarns 

Making  fabrics  from  yarns:  woven  knitted, 

felted,  bonded,  lace  and  net 

Applying  design  to  fabric:  woven  directly 

into  cloth  by  variations  of  yams  and  weaves; 

applied   on   surface   by   direct,  discharge, 

resist,  or  screen  block  printing 

Applying  color  to  fabric:  solution,  stock, 

yarn,  and  piece  dying 

Adding  finishes  to  fabrics:  mercerizing, 
napping,  sizing,  shrinkage,  crease  resistance, 
permanent  stiffness,  water  repellency,  moth- 
proofing, perspiration  resistance 

.  .  .  Qualities  which  vary  among  fabrics 

Absorbency;  drying  time;  washability; 
pilling;  strength;  luster;  resistance  to  sun, 
creasing,  fumes,  chemicals 
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Generalization  2:  The  fahrir  plays  an  important 
part  in  the  <iural»ility  anJ  comfort  of  garments. 

Essential  Lenrnin^:  Relationship  of  fahjlc  to  clolh- 
in- 

.  .  .  Charuf  li'ri-tlcr  (le>iro«I  in  fahrir*  \\^t  \\  in  <  loth* 
inir  for  various  ocra>ion< 

Travel:   wrinkle  n'sistant.   ahility   tn  hold 
sha])e,  -"r».^a-e  re^i^tant.  j^dII  re>-i?:tan! 
Career  or  H:hool :   sturdy,  static  re^i^tant. 
ea?y  care,  waterproof.  sloK  t(»  ^h<>\v  wear, 
crease  resistant 

Recreation:  lijrhtwei^^ht.  fa?t  drying,  absoih- 
ent,  warmth  without  weight,  color  fastness, 
w  aterproof,  coolness 

Work  at  home:  wa^hahility,  durability,  easv 

care,  flame-]iroof 

Parlies:  crispness;  softness 

.  .  .  Fabrics  from  which  inner  and  outer  garments 
and  accessories  are  made 

Cotton:     gabardine,    corduroy,  gingham, 
chambray,  organdy,  terry  cloth,  canvrs 
Linen:  crash 

Silk:  satin,  silk  tweeds,  shantung,  chiffon, 
crepe,  faille 

Woob  flannel,  jersey,  tweed,  twill,  challis, 
covert,  eiderdown,  felt 

Synthetics:  nylon,  orlon,  rayon,  dacron, 
dynel,  imitation  fur 

Animal  hair:  angora,  camel  hair,  cashmere, 
mink,  mouton 

Blends:  dacron  and  cotton;  nylon,  acetate, 
rayon;  cashmere  and  nylon;  cotton  and 
rayon 

/?.  CARE  OF  TEXTILES 
Behavioral  Outcomes: 

•  Recognizes  properties  of  fabrics  in  relation 
to  proper  care 

•  Shows  judgment  and  responsibility  in  care  of 
garments 

Generalization  1:  Full  value  from  fabrics  is  more 
apt  to  be  achieved  when  appropriate  cleaning  tech- 
niques are  employed. 

Essential  Learning:  Cleaning  and  ironing  of  fabrics 

. . .  Procedures  in  daily  cleaning  of  garments 

Removing  stains,  airing,  brushing,  shaking, 
pressing,  laundering,  dry  cleaning 


.  . .  Properties  of  fabrics  affecting  type  of  care  given 
Color  fastness,  shrinkage,  stretch,  fiber  con- 
tent, surface  decoration 

.  .  .  Considerations  in  laundering  fabrics 

Temperature  and  condition  of  watrr:  aids  as 
soaps,  det^Tgents,  blearh*^s,  s<*flen^^rs:  laun- 
dry equipment 

.  .  .  Guides  fors]K)t  and  stain  removal 

L  se  absorbent  if  fabric  is  not  wasiiaMe  and 
will  waterspot;  test  section  of  garment  that 
doesn't  show;  use  cleaning  fluid  on  a  grease 
spot;  when  using  water  on  an  unknown 
stain,  try  it  cool,  not  warm,  first:  go  to  work 
on  any  stain  as  so(}n  as  possible 

.  . .  Procedures  in  using  and  caring  for  self-service 
laundry  and  dry  cleaning  equipment 

Read  and  follow  directions  accurately,  know- 
how  equipment  work?  prior  to  operating  it. 
report  defects  immediately,  leave  equipment 
clean 

.  .  .  Guides  for  ironing  clothing 

L  se  temperature  control  suitable  for  fabric 
type;  press  dark-colored  fabrics  and  fabrics 
which  shine  on  wrong  side;  steam  pile 
fabrics  and  use  needle  board;  smooth  seams, 
double  edges,  and  wrinkles  on  drip-dry 
fabrics  with  fingers;  iron  with  lengthwise 
grain;  follow  general  procedures  of  ironing 
sleeves,  collar,  trimming,  facings,  pockets 
first  and  then  seams,  front  and  back 

Generalization  2:  The  serviceability  of  and  the 
satisfaction  derived  from  one's  wardrobe  are  greatly 
increased  wMth  careful  storage. 

Essential  Learning:  Storage  of  clothing 

. . .  Characteristics  of  good  storage 

Accessibility;  protection  from  dust,  unusual 
atmospheric  conditions,  moths,  mildew;,  use 
of  storage  aids  to  help  garments  retain  their 
original  shape 

.  . .  Aids  for  use  in  storage  of  apparel 

Tie,  belt,  purse,  shoe  racks;  hat  boxes;  gar- 
ment bags;  hanging  shelves;  pegboards  with 
hooks;  hangers;  trays  and  drawers 

.  .  .  Benefits  derived   from   organized   storage  of 
clothing 

Saving  in  time  and  motions  in  dressing; 
less  time  and  energy  spent  in  picking  up, 
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putting  away,  and  seanhini:  fur  thiii^^: 
lirlter-hjukintr  an<l  loncer-wearing  cl<4liing 

CONCEPT  IV-^CLOTHING  CONSTRUCT!ON 

Subconct-zits :  Time  Allocation : 

( perct'nt  > 

A.  Appreciating  Clutliinir  Cuii- 

^Iruction  5 

li.  Pfdces^es  in  ('loihinp:  Con- 

s^truction  25 

Percent  of  total  time  30 

f.  APVREClr.  TI\G  CWTHISG  COySTRVCTlOy 
Behavioral  Outcomes : 

•  Finds  increased  personal  ^ali^-faction  in  cloth- 
injx  C(jnstructioM 

•  Becomes  more  creative  in  uj^o  of  fabrics  and 
notions  and  in  adaptation  of  pattern 

•  ficcognizes  a  well -fitted  frarment 

Generalization  1:  Construction  of  elothint:  ii?  a 
means  of  expressing  creativity  and  tieriving  satisfac- 
tions. 

Essential  l^arnin^:  Great r\  ily  through  clothing;  con- 
struction 

* .  ,  Ways  to  bc'  creative  in  construction  of  cloiliing 
Make  belts,  purses,  hats  from  bright  felt 
from  any  source;  design  and  make  own  pat- 
terns from  original  ideas  or-  pictures;  tint 
fabric  to  freshen  or  deepen  its  color;  malch, 
conirastj  or  harmonize  colors  and  fabrics; 
use  interesting  trimming  and  buttons 

. . .  Satisfactions  to  self  and  family  that  may  be 
derived  from  clothing  const  rue  lion 

Self:  pleasure  in  doing  for  others,  creative 
use  of  leisure  time,  individuality  in  garments, 
improved  skills  with  possibility  of  a  wage- 
earning  job  related  to  sewing 
Family:  increased  wiiidrobe,  extended  cloth- 
nig  budget,  family  pride  in  individual  ac- 
complishment 

Generalization  2:  Properly  fitted  clothes  contribute 
to  being  attractively  and  comfortably  dressed. 

Essential  Learning:  Fitting  of  garments 
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CoUfideraticnf  fur  ui'tjinini:  a  \veli-hli.*d  gar- 
ment 

Hang  anv]  drape  of  tlie  iiarnirnt:  grain  and 
grain  coutrul;  loiitroi  of  fuHiH-s  for  the 
t\i>e  of  faiirie.  body  pr* »jK»rtion.  -ill'iurtt*- : 
lulanee  of  the  parts  of  the  iiannent  *in  t}i(' 
figure 

,  .  .  \\a\^  to  obtain  a  good  fit 

Make    necvsrary    adju>tnit  rit.-  hrfoit- 
fabric  if  cut,  make  adju^t.J^c^ts  after  p:ar- 
HK'nt  i=«  put  together 

.  .  .  Common  alterations  frequentiv  needed  in  put- 
terns 

Changes  in  length,  width,  shoulder  line, 
darts.  sU^ve?  of  bodice;  changes  in  lerigth. 
width,  and  location;  direction  or  size  of  darl^ 
in  llie  skirt:  changes  in  waistlines  in  (hcsse- 

B.  PROCESSES  ly  CLOTHL\G  COySTRL  CTlOX 
(See  SEQUENCE  OF  LEARNINGS  IN  CLOTHING 
CONSTRICTION,  Appendix) 

Beliavioral  Outcomes: 

•  Selects  patterns  and  fabrics  that  suit  individual 
needs 

•  Selects  appropriate  sewing  e<}uipment  and  uses 
it  pvoperiy 

•  Finds  satisfaction  in  sewing  at  own  ability 
level  and  strives  ior  continued  improvement 

Generalization  1:  Skill  in  the  selection  of  equipment 
and  tools,  pattern,  and  fabric  leads  iu  greater  satisfac- 
tion in  clothing  construction. 

Essential  Learning:  Planning  for  a  sewing  project 

.  .  .  Personal  and  environmental  factors  influencing 
the  choice  of  a  sewing  project 

Personal:  amount  of  sewing  skill,  time  avail- 
able to  make  item,  personal  desire  to  sew 
Environmental:  availability  of  suitable  pat- 
terns, fabrics,  notions,  equipment,  space  for 
sewing;  type  and  amount  of  guidance  avail- 
able 

.  ,  .  Types  of  equipment  needed  for  sewing 

Sewing  machine  and  attachments;  tools 
for  measuring,  pinning,  cutting,  marking, 
pressing,  stitching;  ironing  board  and  iron 

.  .  .  Considerations  in  pattern  purchasing 

Size,  manufacturer's  features,  information 
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given,  amount  of  material  required,  difficulty 
of  details,  appropriate  fabrics 

. ,  .  Factors  to  consider  in  selecting  fabrics  for 
garment  construction 

Suitability  of  color  and  design  of  fabric  to 
individual  and  pattern:  ease  of  working  with 
the  fabric  in  relation  to  amount  of  sewing 
experience  of  the  individual:  special  qualities 
found  in  fabrics  such  as  finishes,  color  fast- 
ness, ivrinkle  resistance,  shrinkage:  special 
problems  resulting  from  fabrics  having  nap. 
with  one  way,  plaid  or  stripe  designs 

.  .  .  Benefits  derived  from  careful  planning  for  a 
sewing  project 

Project  commensurate  with  ability  to  sew: 
appropriate  and  needed  equipment,  supplies, 
materials  on  hand;  an  environment  con- 
ducive to  sewing;  a  satisfactory  finished 
product  suited  to  the  individual;  pattern  and 
fabric  coordinated 

Generalization  2:  Proficiency  in  basic  construction 
skills  is  the  foundation  for  independence  and  creativity 
in  sewing. 

Essential  Learning:  Constructing  a  garment 

. . .  Sewing  processes  involved  in  the  construction 
of  various  garments 

Making  seams:  plain,  lapped,  flat-fell;  finish- 
ing edges:  pinking,  edge  stitching,  overcast- 
ing, binding  with  bias,  making  plain  or 
rolled  hems;  providing  fullness  in  garments: 
darts,  tucks,  pleats,  shirring,  gusset,  shrink- 
age, gathering,  easing;  attaching  collars, 
sleeves  BXid  cuflFs;  joining  waist  and  skirt; 
constructing  pockets:  patch,  '  set-in,  welt, 
slash,  bound;  making  plackets:  fly,  con- 
tinuous bound;  attaching  fasteners:  buttons, 
hooks  and  eyes,  snaps,  zippers,  loops 

. . .  Basic  procedures  used  in  construction  of  a 
garment 

Preparation  of  material  by  straightening, 
shrinking;  laying,  pinning,  cutting  of  pat- 
tern;  transferring  pattern  markings;  stay 
stitching  and  basting  darts,  tucks,  seams; 
fitting  and  altering  garment;  final  stitching; 
pressing 

. . .  Shortcuts  in  clothing  construction 

Unit  methods,  machine  and  pin  basting, 


iron-on  facing*?,  garment  and  Uniric  rut 
together,  machine  hemming  with  -traipht 
stitch  machine 

CONCEPT  V-EMPIOYMENT  RELATED  TO 
TEXTILES  AND  CLOTHING 

Subcunceptir:  Time  Alloc  ation: 

A.  Occupational  OI>portunit^<^'^ 
Related  to  TextiJt^s  and  Cloth- 
ing   5 

B.  Suitability  of  Self  for  Em- 
ployment in  Occupations  Re- 
lated to  Textiles  and  Clothing  5 


Percent  of  total  time 


\0 


A.  OCCUPATIONAL  OPPORTUNITIES  RE  LIT  EI) 
TO  TEXTILES  AND  CLOTHING 

Behavioral  OutcomeB: 

•  Is  aware  of  a  variety  of  occupation?  related 
to  textiles  and  clothing  and  level  of  training 
required 

•  Is  able  to  identify  factors  which  afToct  avail- 
ability  of  employment  in  textiles  and  clothing 
related  occupations 

•  Utilizes  sources  for  obtaining  pertinent  infor- 
mation about  occupational  opportunities  re- 
lated to  textiles  and  clothing 

Generalization  1:  Understanding  factors  affecting 
employment  opportunities  helps  individuals  make  voca- 
tional choices. 

Essential  Learning:  The  nature  of  occupations  re- 
lated to  textiles  and  clothing 

.  .  .  Occupations  in  relation  to  level  of  training 

High  school  courses:  salesclerk  in  clothing 
areas;  demonstrator  of  sewing  machines  and 
notions;  assistant  alterationist;  assistant 
dressmaker;  hand  presser,  mender,  spotter; 
dry  cleaning  and  laundry  aide;  milliner's 
assistant;  textile  laboratory  tester  trainee; 
stock  clerk,  sewing  room  worker;  factory 
machine  operator 

Two  years  beyond  high  school:  assistant 
buyer,    comparison    shopper,    director  of 


fa^hicrn  slious,  ifxtile  rf^!?earch  a>>istant. 
|»*^r>onal  >liopper.  l»ri<Ial  (.'♦n'^ultant.  fa.-liioii 
pholoiirapher  as.-lrtant.  market  research 
interviewer.  i:du<  ati^nal  (lir<  (  tor 
Four  or  more  year>  Ley^^nd  Iiiph  scliuol: 
(It>i;:ner  nf  pamn  ni  fabric  s.  Luy<^r.  coslunitT. 
fa>hion  coj)) wriler.  fa>lH<»n  artisl.  t3ire<.lor 
iif  fabric  research  and  lerlintr.  fa^^hion  editor, 
high  sc}i(Mil  or  colUiie  teacher,  fashion 
phot<ji:ra]>her.  (viordinator  of  con>umer  in- 
formation 

.  .  .  Places  of  em  ploy  men  t 

Retail  store,  mapazine  company,  theater, 
school  or  reallege,  business  or  industrial 
firm,  home 

.  .  .  Factors  afleclin^  number  and  types  of  oecupa- 
ti(ms  available 

Type  of  community:  urban,  suburban,  rural, 
small  town 

Kinds  of  economic  area:  agricultural,  indus- 
trial, resort,  rcfridential 

Conditions  of  economic  growth  and  decline: 
unemployment  rate,  turnover  of  employees, 
income  level,  industry 

Generalization  2:  Use  of  many  available  sources  of 
information  will  provide  background  for  weighing 
iL^isions  regarding  choice  of  occupation. 

Essential  Learning:  Securing  information  about 
occupational  opportunities 

.  ,  .  Sources  for  information  about  types  and  loca- 
tion of  opportunities 

School  and  public  libraries,  school  guidance 
office,  friends  and  relatives,  newspaper  adver- 
tisements, employment  agencies 

- .  ,  Types  of  information  to  investigate 

Scope  of  job  opportunity  within  field,  geo- 
graphic location  with  greatest  potential,  sta- 
bility of  jobs  in  the  field 

B,  SUITABILITY  OF  SELF  FOR  EMPLOYMENT  IN 
OCCUPATIONS  RELATED  TO  TEXTILES  AND 
CLOTHING 

Behavioral  Outcomes: 

•  Identifies  personal  qualities  which  contribute 
to  personal  employability 

•  Evaluates  personal  interests  and  potential  for 


einplo\inrrjl  in  ^Kcuj^ations  relat<*d  U:  tt-xtiW 
and  (  ii'thiiiii 

G4'ne'ralizati«>n  1:  (!arcful  arKil\^i>  (.f  ]MT>oiiaI  :i^>rt- 
and  liabilitio  uill  liclp  on**  (IrifTininc  a  >uitai>I<'  <  bfi' 
(tf  occupation. 

L^^i'titial  h  urnin^:  (yrnt-ral  t-niph  a  ability  uf  >v\{ 

...  taclnr>  l<t  ((ni>ider  when  a>r<'^>inL'  pcr><»nal 
ijualifii'alioiis  for  ernplo) ability 

Physical  and  mental  health,  physical  and 
mental  capabilities  and  limitations,  physical 
habits,  jJersunai  appearance,  emotional  be- 
havior, communication  skills,  jKTSonal  traits 

.  .  .  Factors  to  c(»ri>i(ler  when  analyzing  personal 
aspirations  regarding  employment 

Ability  for  and  interest  in  further  training: 
desire  f(jr  money,  prestige,  position,  status: 
desire  to  })e  (jf  ser\  ice 

.  .  .  Factors  to  consider  when  examining  personal 
competence 

Manipulative  skills:  manual  dexterity, 
strength,  endurance 

Mental  skills:  attention  to  detail,  memory, 
knowledge,  imagination,  common  sense 
Social  skills:  ability  to  relate  well  to  others, 
preference  for  working  alone  or  in  groups 

Generalization  2:  When  one's  personal  qualifica- 
tions and  interests  are  suited  to  the  type  of  occupation 
chosen,  employruenl  vati  be  more  satisfying  and 
rewarding. 

Essential  Learning:  Relationship  of  self  to  specific 
textile  and  clothing-related  occupations 

.  .  .  Aspects  to  consider  when  analyzing  specific 
occupations 

Job  title,  description  of  work,  personal  com- 
petencies required,  working  conditions,  re- 
munerative potential,  other  benefits,  oppor- 
tunities for  advancement,  worth  of  job 

.  .  .  Factors  to  consider  in  assessing  personal  quali- 
fications for  a  specific  occupation 

Similarity  of  personal  characteristics  to  those 
required,  degree  of  interest  in  work  of  posi- 
tion, present  and  potential  aptitude  for  re- 
quired work,  possible  personal  satisfaction 
to  be  gained,  possible  personal  contributions 
to  be  made 
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HOME  ECONOMiCS  12--FAMILY  VALUES  FOR  DEMOCRATIC  LIVING  (1  or  unit) 
OVERVIEW 


This  course  is  designed  for  academically  talented 
girls  and  boys  who  are  seniors.  It  explores  individual 
and  family  concerns  of  contemporary  living.  The 
pupils  toward  whom  the  course  is  directed  will  one 
day  be  charged  with  roles  of  responsible  leadership  in 


the  community  and  nation.  It  is  important  that  their 
education  and  experience  include  the  opportunity  to 
analyze  and  reflect  upon  the  intrinsic  values  of  the 
family  as  the  basic  unit  in  a  dynamic  democratic 
society. 


ERLC 
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(iruwin;:  puJ^lic  attention  to  proMf*ni>  re>ultiii:: 
from  divorrp.  mental  ilinf*?-,  moral  irr^p<«n«ibi]itv. 
delinquenr).  narrr)iic<s  ra^l  into  f<KUs  the  familv 
and  its  responr^ifiiiity  in  iiioMinp:  individuals  and 
^lahili2in^r  any  culture.  This  course*  dra^^r^  upon  avail- 
able scientific  ri»*iearch  and  philor(»phiral  thought  \o 
provide  depth  and  breadth  of  learnin^i  in  the  area  of 
human  lelation^ihips.  Above  all.  it  is  desijined  to 
mcoura^re  critical  thinking  and  clarification  of  per- 
sonal values. 

The  concepts  and  5ul»ron<^ept?^  for  tliis  cuurse  are 
organized  as  follows: 

CONCEPT  I-^FAMILIES  IN  OUR  SOCIETY 
^  The  Contemj)orary  Family 

•  Families  in  a  Changing  Society 

•  Management  of  Family  Resources 

•  The  Family  in  the  Community 

CONCEPT  II— FAMILIES  IN  OTHER 
CULTURES 

•  Cultural  Heritage 

•  Intercultural  Understanding 

CONCEPT  III— THE  INDIVIDUAL  IN  THE 
FAMILY 

•  Development  of  the  Individual 

•  Communication  Among  Individuals  Within 
the  Family 

CONCEPT  IV~MARRIAGE  AS  A  WAY  OF 
LIFE 

•  Preparation  for  Marriage 

•  Adjustment  in  Marriage 

•  Children  in  the  Family 

CONCEPT  I  focuses  on  the  composition  and  func- 
tions of  the  contemporary  family;  the  effects  of  social, 
economic,  cultural,  and  technological  changes  on  in- 
dividuals and  families;  significance  of  management  in 
daily  living;  the  interaction  of  families  and  com- 
munities. CONCEPT  II  provides  a  background  for 
understanding  the  meaning  and  significance  of  cul- 
tural heritage  to  man,  for  undei^tanding  families  in 
different  cultures  by  considering  similarities  and  dif- 
ferences among  families  and  influences  of  various  cul- 


ture' Upon  eaih  otbrr,  (!(^\(  F.PT  III  rxpltiif-  irulivi^^ 
ual  bf^havior  a^^  a  l-a^i-  for  .ui.ii\7ini:  fainih  toin. 
uiunication  and  interarti<  rj.  C().\(1K1*T  IV  <lt  al-  with 
preparation  for  niariiaiie.  a(lju>tmriit>  in  inarri.ii:*'.  and 
rliil  lren  in  the  family. 

The  tracher  of  thi^  c<iur^t'  nex-^U  to  ketp  in  mind 
that  aliit'd  concepts  (in*  irivlud'd  it)  otht-r  diM  i{»]int'>, 
^u^h  as  biology,  health,  anfl  >orial  >tu<lit'>.  Tlio  n'- 
suurceful  teacher  will  examine  the  cour-^e  outlines  in 
other  departments  to  drtvrmine  rtN  iproral  opporlnni 
ties  in  teaching  family  value>. 

An  environment  conducive  tt>  irnplenientifiji  teach- 
ing techniques  in  home  economics  is  important  for  an 
effective  study  of  this  course.  Tln^  environment  >iliould 
provide  adequate  space  and  tH|uipment  f4>r  experi- 
mentation and  discoverv.  It  shoubl  foster  crealMity 
and  permit  realistic  ])roblem  ^iolvi^^^  Above  all.  il 
must  set  the  atmosphere  for  impartial  analysis  of  valuo 
and  opinions.  Facilities  should  reflect  new  diinfO^^ir^ns 
in  quality  teach  in  2:  and  furnish  backiirf»iind  fur  sliirlies 
that  help  students  form  and  tranj^fer  j;eneralizations. 

Facilities  which  promote  a  desirable  atmos[ihpr«^ 
for  teaching  family  livinjr  include:  informal,  attractive, 
homelike  atmosphere  to  stimulate  creative  tl-inkin^ 
about  lasting  and  channing  family  values:  flexible  use 
of  space  to  accommodate  both  large  and  small  g^ollp^i 
and  to  permit  the  us^e  of  diverse  insliucd<^»nal  equip- 
ment;  accessible  storage  for  such  items  as  book<. 
resource  materials,  equipment,  and  student  materials: 
lightweight,  movable  tables  and  chairs  to  a'-commodate 
various  arrangement?  for  presentations,  discur^sions. 
individual,  and  group  work:  efliciency  kitchen  in  close 
proximity  to  encourage  realistic,  problem-solving 
situations. 

This  course  is  planned  for  a  full  year  for  1  unit  of 
credit.  All  four  concepts  should  be  included.  .\ny  two 
concepts  may  be  taught  on  a  one-semester  basis  for 
I '2  unit  of  credit.  When  taught  for  one  term  or.ly, 
include  the  two  concepts  which  appear  to  be  of  most 
interest  or  potential  usefulness  to  the  pupils  and  which 
the  teacher  feels  most  competent  to  teach.  The  skillful 
teacher  seeks  help  to  provide  enrichment  and  authority 
for  course  content.  Each  concept  taught  should  be 
based  on  available  research,  authoritative  thinking, 
scientific  principles,  and  experimentation.  The  vital 
role  of  the  family  in  developing  and  stabilizing  any 
culture  must  form  a  dominant  and  continuous  thread 
through  all  plans  for  learning  in  this  course. 

Pupils  in  grades  11  and  12  who  wish  a  general 
family  living  course,  but  do  not  qualify  for  the  high 
academic  standards  required  of  ihh  course^  may  be 
scheduled  in  HE  3,  Personal  and  Family  Relationships. 
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A  NEW  GOAL  IN  HOME  ECONOMICS  EDUCATION 

A  new  goal  for  the  home  economics  program  focuses  • 
on  preparing  youth  and  adults  for  the  dual  role  of 
homemaker  and  wage  earner.  Rapid  increases  in  the 
number  of  women  entering  the  labor  force,  coupled 
with  expanding  job  opportunities  in  home  service 
ilelds  have  precipitated  the  need  to  capitalize  on  the 
contribution  of  home  economics  education  in  prepara- 
tion for  gainful  employment  outside  the  home  as  well 
as  for  homemaking. 

Societal  changes  and  technological  developments 
have  influenced  the  role  of  women  and  the  type  of 
job  opportunities  available  to  them.  Today's  trend 
toward  specialization  demands  particular  skills  and 
knowledge  for  most  types  of  employment.  This  has 
reduced  the  number  of  jobs  previously  available  to 
high  school  graduates  and  dropouts. 

Evidence  indicates  that  jobs  will  grow  at  the  fastest 
rate  in  professional,  technical,  clerical,  sales,  and  serv- 
ice occupations.  Many  sales  and  service  occupations 
require  skills  that  stem  from  home  economics  subject 
matter.  Home  economics  has  an  obligation  to  provide 
programs  through  which  youth  and  adults  may  prepare 
for  home-related  occupations.  At  the  same  time,  the 
home  economics  program  must  continue  to  help 
youth  and  adults  prepare  for  their  home  responsi- 
bilities in  order  to  more  effectively  accept  their  dual 
role  as  homemaker  and  wage  earner. 

The  Fmployment  Preparation  Program 

The  study  of  home  economics  contributes  to  the 
development  of  many  skills,  attitudes,  and  understand- 
ings required  in  certain  areas  of  employment.  Pro- 
grams have  been  planned  in  time  sequences  to  help 
secondary  school  youth  develop  competencies  necessary 
for  home-related  occupations. 

Sequence  I — 4-Year  Program 

This  sequence  is  planned  to  provide  high  school 
students  with  competencies  in  one  or  more  home- 
related  occupational  areas.  It  is  comprised  of  three 
essential  elements: 

•  A  3-unit  core  of  basic  home  economics  courses 
in  grades  9-11,  to  include  Home  Economics  1, 
2,  and  3;  or  any  two  of  these  in  combination  with 
two  special  interest  courses 

•  A  one^unit  12th-year  course,  Home  Economics 
13,  Preparation  for  Employment,  which  empha- 
sizes development  of  specific  skills  and  attitudes 
toward  employment 


Related  Work  experience  where  feasible  in  local 
school-community 


Sequence  II — 2-Year  Program 

This  sequence  is  planned  for  pupils  who  have  n<»l 
met  with  success  in  school  and  have  been  identified  as 
potential  dropouts.  It  has  been  designed  to  aid  tliese 
pupils  in  developing  a  favorable  self-image  and  some 
salable  skills  in  home-related  occupational  areas.  Three 
important  elements  of  this  sequence  are: 

•  A  9th'year  l-unit  course — Home  Economics  14, 
Becoming  Employable.  This  course  focuses  on 
individual  development 

•  A  lOth-year  l-unit  course — Home  Economics 
15,  Training  for  Wage  Earning.  The  emphasis 
of  this  course  is  on  the  development  of  entry-level 
skills  pertaining  to  one  of  five  specific  occupa- 
tional  areas 

•  Related  work  experience  where  pupil's  age  and 
local  factors  permit 

The  Program  for  Out-of -School  Youth  and 
Adults 

Persons  who  may  benefit  from  employment  prep- 
aration in  home  economics  at  the  adult  level  include 
youth  who  left  school  prior  to  graduation  and  now 
recognize  the  need  for  employable  skills;  adults  who 
must  remain  at  home,  yet  want  to  capitalize  on  per- 
sonal skills  to  increase  family  income;  adults  whose 
responsibilities  are  reduced  and  who  now  seek  regular 
employment;  and  those  who  are  regularly  both  wage 
earners  and  homemakers  and  are  interested  in  improv- 
ing present  or  gaining  new  skills.  The  employment 
preparation  program  at  this  level,  determined  by  the 
needs  of  the  adults  in  the  school-community  and  the 
types  of  employment  opportunities  available  to  them, 
may  include: 

•  A  course  to  assist  individuals  in  adjusting  to  new 
and  changed  employment  situations,  adapted  for 
this  level  from  content  in  Home  Economics  13 

•  One  or  several  courses  in  sequence  to  develop 
those  skills  needed  for  successful  employment 
in  home-related  occupations  available  in  the  com- 
munity 

•  Related  work  experience  if  desirable 

Additional  information  in  relation  to  employment 
preparation   for  out-of-school  youth  and  adults  is 
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given  in  the  section  '  Home  Economics  Education  at 
the  Adult  Level." 

Guidelines  for  Developing'  an  Employment  Preparation 
Program  in  Home  Economics 

Determining  Need  for  Program 

•  Consult  with  administrators,  guidance  personnel, 
attendance  officer,  labor  department  and  examine 
pupal  records  to  determine: 

—  number  of  pupils  who  do  not  continue 
formal  education  after  high  school  gradua- 
tion, 

—  number  of  pupils  -who  drop  out  of  school, 

—  number  of  unemployed  out-of-school  youth 
and  adults. 

•  Determine  from  guidance  counselor  the  kinds  of 
employment  entered  by  former  students. 

•  Survey  community  and  surrounding  areas  to 
identify  available  home-related  occupations. 

•  Contact  employers  in  business  and  industrial 
firms  to  determine  types  of  jobs  available,  quali- 
fications required,  projected  need  for  future, 
numbers  employed^  frequency  of  turnover. 

•  Seek  information  from  such  community  organ- 
izations and  agencies  as  employment  services, 
manufacturers'  organizations,  local  PTA  groups, 
service  organizations. 

•  Check  existing  programs  of  employment  prepara- 
tion in  school  and  area  in  order  to  coordinate 
efforts  and  avoid  duplication. 

Forming  an  Advisory  Group 

•  Membership  on  a  rotation  basis  may  be  composed 
of  five  or  more  representatives  of  employment 
services,  school  administrators,  parents,  inter- 
ested community  members,  existing  advisory 
committees  for  home  economics,  cooperative 
vocational  education,  adult  programs,  others. 

•  Functions  of  this  comm^tte**  ^ay  include  study  of 
the  need  for  occupational  ,iparalion  in  home 
economics  and  continual  guidance  in  developing, 
expanding,  and  evaluating  the  program. 

Planning  the  Local  Program 

•  Identify  the  group  or  groups  for  which  employ- 
ment preparation  is  desired. 


•  Analyze  the  job  opportunities  found  to  be  avail- 
able, and  determine  which  occupational  service 
area  will  be  emphasized. 

•  Determine  which  employment  sequence.  I  and  or 
II,  is  most  appropriate  for  groups  to  be  served. 

•  Determine  job  descriptions  and  competencies 
needed  for  specific  jobs,  including  legal  and  other 
limitations. 

•  Identify  competencies  common  to  all  jobs  within 
a  service  area. 

•  Develop  criteria  to  encourage  high  standards  for 
the  program. 

•  Explore  possibilities  for  interdepartmental  co- 
operation. 

•  Determine  whether  or  not  job  experience  should 
be  a  part  of  the  program.  If  such  experience  is 
desired,  the  following  plans  may  bcj  helpful. 

—  Work  experience  in  conjunction  with  exi.^^t- 
ing  school  programs:  Vocational  Indu.strial 
Cooperative  Program.  Business  and  Dis- 
tributive Education,  General  Work  Experi- 
ence Program 

—  Work  experience  for  home  economics  only: 
school  and/or  community 

—  Work  experience  on  the  job  obtained  in- 
dependently by  pupils:  Saturday,  after 
school,  summer 

•  Develop  instructional  materials. 

—  Begin  with  limited  number  of  occupations 
to  ensure  success. 

—  Prepare  training  outlines  and  teaching 
materials  to  develop  competencies  for 
specific  occupations  or  groups  of  occupa- 
tions selected. 

•  Plan  public  relations  program  for  interpretation 
of  program  potent^' al;  use  status-achieving 
terminology. 

•  Plan  for  and  carry  out  follow-up  activities  to 
evaluate  effectiveness  of  program. 

Administering  the  Program 

•  Select  teaching  personnel  who  have  such  quali- 
ties as 

—  background  experience  with  occupations 
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Other  than  teaching,  either  through  ob- 
:servation  or  direct  participation: 

—  an  awareness  of  employment  needs  of  the 
community; 

—  understanding  and  appreciation  of  varied 
working  conditions  and  problems  of  em- 
ployers and  employees: 

—  ability  to  establish  continuous  contact  and 
good  working  relations  with  employers. 

•  Provide  sufficient  time  in  teacher's  schedule  for 
investigation  of  needs,  contact  with  employers, 
development  of  curricular  and  instructional  ma- 
terials, counseling  of  pupils,  supervision  of  work 
experience  where  desired. 


•  Add  a  half-  or  full-time  teacher  as  needed  to 
meet  the  demand  for  high  sthool  and.  or  out-of- 
school  youth  and  adult  programs. 

Courfcies  of  Study  for  Employment  Preparation 
Sequence  I  ami  II 

Program  offerings  for  which  courses  of  studv  are 
presented  on  the  following  pages  include: 

Home  Eco-  Preparation  for 

nomics  13  Employment  (Grade  12) 

Home  Eco-  Becoming  Em- 

nomics  II  ployable  (Grade  9) 

Home  Eco-  Training  for 

nomics  15  Wage  Earning         (Grade  10) 


EMPLOYMENT  SEQUENCE  I 

HOME  ECONOMICS  13-PREPARATION  FOR  EMPLOYMENT  (1  unit) 
OVERVIEW 


This  course  is  the  fourth  in  Employment  Sequence  I 
and  has  as  prerequisites  three  units  of  study  in  home 
economics  which  may  be  Home  EconomiciS  1,  2.  and  o 
or  any  two  of  these  in  combination  with  two  special 
interest  courses.  The  course  is  designed  for  those  pupils 
who  major  in  home  economics  and  plan  to  enter  the 
labor  market  upon  graduation  from  high  school.  It 
is  planned  to  promote  the  development  of  understand- 
mgs,  altitudes,  and  competences  necessary  for  employ- 
ment in  entry-level  home-related  occu])ations. 

The  study  of  home  economies  contributes  to  the 
deveb.^.iieni  of  many  skills,  attitudes,  and  understand- 
ings which  influence  success  in  areas  of  home-related 
employment.  The  country  is  faced  with  an  unprece- 
dented growth  in  the  number  of  young  people  who  will 
be  available  for  work  in  the  future  and  a  substantial 
reduction  in  the  number  of  entry-level  jobs  tradi- 
tionally open  to  youth.  In  a  rapidly  changing  labor 
market,  demand  is  increasing  for  personnel  trained  in 
areas  of  service  to  individuals,  families,  and  institu- 
tions which  were  formerly  carried  out  in  the  home. 
More  girls  and  women  are  working  for  pay  than 
ever  before.  In  all  probability  a  woman  will  enter, 
leave,  and  reenter  the  labor  market  one  or  more  times 
throughout  her  life  cycle.  The  wornan  who  can  apply 
her  skills  as  a  homemaker  to  the  labor  market  will 
find  the  transition  from  home  to  work  more  satisfying 
and  rewarding  and,  at  the  same  time,  serve  a  vital 
need  in  the  nation's  economy. 

The  concepts  and  subconcepts  for  this  course  are 
organized  as  follows: 


CONCEPT  I— ADJUSTMENT  TO  THE  WORLD 
OF  WORK 

•  Orientation  to  Employment 

•  Sharing  in  the  'fi  orld  of  Work 

CONCEPT  II— MANAGEMENT  FOR  EFFEC- 
TIVE LIVING  AT  HOME  AND  ON  THE  JOB 

•  Management  of  Resources 

•  Management  as  a  Means  of  Effective  Living 

CONCEPT  III— DEVELOPMENT  OF  COM- 
PETENCES  IN  HOME-RELATED  OCCUPA- 
TIONS 

•  Child  Care  Services 

•  Clothing  Services 

•  Food  Services 

•  Home  Furnishings  Services 

•  Home  and  Institutional  Services 

Concept  I  helps  the  pupil  develop  an  appreciation 
for  the  significance  of  work  through  a  study  of  the 
relationship  of  employment  to  society.  Adjustment  to 
the  working  world  is  facilitated  by  the  identification 
and  development  of  those  personal  qualities  essential 
for  employment.  Concept  II  focuses  on  management 
practices  which  promote  effective  living  at  home  and  on 
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ihf  Coiicfjil  III  is  (oru  erned  the  (]t\rlupment 
•  if  conipi'lenciej^  necesi^ar)  U)  the  performance  of  spe- 
l  ifie  home-related  <»r(  upati<in^.  Instruction  in  this  cun- 
cepl  may  cover  juh  prejjaration  in  (jne  or  more  ?er\  ice 
areas  as  (ielermined  l»\  joli  a\  aila})ility  and  pupil  inter- 
e>t  in  the  local  >ch<n 'l-CMnifnunitx .  \\'<Mk  experience 
may  be  a  pari  <d  llii;?  cour.-e  if  (iesireii. 

GflUrses  uf  jilU(i\  f(ir  the  (ie\ elopiricrit  job  com- 
petencies in  the  ser\  ice  areas  are  to  lie  adapted  to  meet 
local  needs.  f(ill(»\\ ini:  the  content  identified  in  sup- 
plementary materials  a\ailable  from  the  Bureau  of 
Home  Economics  Education. 

Time  allocation  for  Concept  III  has  not  been  identi- 
fied, since  this  will  depend  on  the  number  of  jobs  for 
uhich  training  is  provided  and  the  degree  of  com- 
petence to  be  achie\ed.  The  sug<rested  time  allocations 
for  (Concepts  I  ajiti  11  are  flexible  ir^^l  need  to  be 
adjusted  in  term.s  of  decisions  rnatie  vv\i  lin;i  Concept 
III. 

CONCEPT  l-ADJUSTMENT  TO  THE  WORLD  OF 
WORK 

j  Subconcepts:  Time  Allocation : 

(percent) 

i      A.  Orientation  to  Employment  10 
B.  Sharing   in  the   World  of 

Work   -    20 

i   

j  Percent  of  total  time  30 

A.  ORIENTATION  TO  EMPLOYMENT 
Behavioral  Outcomes: 

•  Is  able  to  identify  factors  which  affect  avail- 
ability of  employment 

•  Understands  the  meaning  of  work  in  a  demo- 
cratic society 

•  Recognizes  the  changing  ennployment  picture 
and  the  importance  of  preparation  for  work 
now  and  in  the  future 

•  Knows  where  to  seek  information  regard  in**" 
jobs 

•  Is  aware  of  the  changing  role  of  women  in  ihc 
World  of  work 

Generalization  1:  An  appreciiition  of  the  world  of 
work  in  a  democratic  society  helps  individuals  ujider- 
stand  the  importance  of  each  worker. 


Essential  Learning:  Nature  of  employment  in  >ociety 

.  .  .  Factors  affecting  the  job  market 

Economic  growth  and  decline,  chaiijze  in  em- 
ployee income  level 

Economic  area:  agricultural,  imlusiriab 
resort,  residential 

(Community  type:  urban,  suburban,  rural 
Social  customs:  mores,  traditions.  chani:e< 

.  .  .  Naticjiial.  State,  and  local  employment  trends 

Demand  for  skilled  workers,  decrease  in  un- 
skilled jobs,  automation,  increase  in  ser\ice- 
type  jobs 

Current  employment  pattern?  for  men  and 
women 

Increase  in  part-time  jobs,  women  in  labor 
force,  slhirter  w^ork  week 

.  .  .  Implications  of  employment  trends  for  workers 
More  education  required,  greater  competi- 
tion among  workers,  preparati(jn  for  dual 
roles  for  women 

.  .  .  Benefits  to  society  through  work  by  individuals 
Supports  IcL-al,  State,  ar^d  national  economy 
Improves    living   standard,    reduces  social 
problems 

Promotes  democratic  ideas  of  individual 
freedom,  concern  for  other  countries 

Generalization  2:  When  personal  benefits  of  work 
are  recognized,  individuals  are  more  likely  to  partici- 
pate effectively  in  the  world  of  work. 

Essential  Learning*:  Influence  of  work  on  individuals 

. .  .  Benefits  derived  by  individuals  and  families 
Personal  satisfaction,  security,  financial  in- 
dependence, personal  advancement,  improved 
living  standards,  self-respect 

.  .  .  Considerations  in  preparing  for  employment 

Developing  wholesome  attitude  toward  work, 
developing  personal  values  and  goals  in  rela- 
tion to  employment,  education,  and  training; 
analyzing  skills  and  capabilities;  developing 
positive  attitude  toward  work 

.  .  .  Sources  of  information  about  qualifications  and 
availability  of  jobs 

N.  Y.  State  Employment  Service,  school 
guidance  office,  local  Chamber  of  Commerce, 
want  ads,  neighbors,  friends 

Generalization  3:  Societal  changes  have  a  direct 
bearing  on  tlu;  contribution  (jf  women  to  the  \v(jrkin,ii 
world. 
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Essential  Learning:  Relationship  of  women  to  the 
world  of  work 

.  .  .  Changes  in  society  in  regard  to  women  work- 
ing 

Decreased  emphasis  on  the  woman's  role  in 
the  home,  technological  advances  which  have 
reduced  time  required  to  maintain  a  home, 
increased  desire  by  women  for  personal  ful- 
fillment, financial  need,  pressure  from  labor 
market  for  more  trained  workers,  increased 
recognition  of  the  abilities  of  women 

- .  .  Work  patterns  of  women 

Uninterrupted  patterns:  women  who  do  not 
marry,  who  marry  and  continue  careers  from 
choice,  who  marry  and  work  from  economic 
necessity,  who  become  full-time  homemakers 
and  do  not  work  for  gainful  employment 
Interrupted  patterns:  women  who  work 
before  marriage  or  until  children  arrive, 
who  work  after  children  are  in  school  or 
away  from  home,  who  return  to  work  because 
of  loss  of  husband's  income  through  illness, 
separation,  or  death  or  for  supplemental 
income 

.  .  .  Benefits  to  women  in  preparing  for  wage  earn- 
ing 

Helps  women  develop  own  abilities  and  con- 
tribute to  working  world,  permits  oppor- 
tunity for  choice  of  whether  or  not  to  marry, 
provides  secure  base  for  married  person  in 
emergency,  provides  means  of  supplementing 
family  income  as  necessary,  allows  full  use 
of  women's  potential  during  periods  when 
full-time  homemaking  is  not  required 

. . .  Benefits  of  continuing  education 

Enables  maintenance  of  up-to-date  skills  or 
development  of  new  as  needed  by  changing 
job  picture,  increases  opportunity  for  job 
advancement,  provides  widened  horizons  for 
personal  development 

.  . .  Ways  of  continuing  education 

Enrolling  in  adult  education  courses,  partici- 
paling  in  company  and  government  spon- 
sored training  programs,  pursuing  higher 
education  in  public  or  private  institutions, 
independent  reading  and  study,  observation 
of  people  and  activities,  taking  coriespond* 
ence  courses,  attending  community  educa- 
tional and  cultural  fic^^ctlons 


B,  SHARING  1\  THE  WORLD  OF  WORK 
Behavioral  Outcomes: 

•  Is  aware  of  elements  which  influence  the  em- 
plo>'ment  situation 

•  Recognizes  importance  of  personal  attitude^, 
behavior,  and  appearance  in  the  worhl  of  work 

•  Begins  to  exhibit  some  judgment  as  to  when 
and  when  not  to  work  throughout  life  cycle 

•  Is  able  to  analyze  personal  qualities  in  relation 
to  work 

Generalization  1:  When  employers  and  employees 
recognize  the  contribution  each  makes  to  the  job. 
mutual  satisfaction  and  effective  job  performance  lend 
to  result. 

Essential  Learning:  The  scope  of  employment 

-  .  -  Essential  elements  of  employment 

Qualifications:  job  skills  and  competencies, 
educational  and  physical  requirements 
Laws  and  regulations  related  to  employment: 
wage  and  salary  standards,  working  hours; 
unemployment  insurance;  workmen's  com- 
pensation; health  insurance;  social  security: 
consumer  protection  laws;  legal  rights  of  the 
employee;  antidiscrimination  laws 
Fringe  benefits  of  employment:  pension  or 
bonus  plan,  profit  sharing  plan,  cooperative 
insurance;  vacations  with  pay;  employment 
associations;  payment  of  dues;  group  life  in- 
surance, employee  savings  and  loan  associa- 
tion, sickness  and  accident  payments,  medi- 
cal services  at  work,  group  hospitalization; 
cooperative  medical  care  plan;  cafeterias  and 
restaurants 

• . .  Aspects  of  the  employer-employee  team 

Employer  practices  affecting  employee:  hir- 
ing and  firing  policies;  working  conditions; 
respect  for  employee  as  an  individual;  pro- 
grams for  employee  recreation,  welfare,  self- 
improvement^  systems  of  arbitration 
Employee  practices  affecting  employer: 
loyalty  to  employer,  interest  in  optimum  job 
performance  and  making  suggestions  for 
improvement,  participating  intelligently  in 
employee  organizations  and  labor  unions, 
understanding  operational  procedures 
Benefits  derived  from  harmonious  employer- 
employee  relationships:  personal  satisfactions 
to  worker  and  employer,  optimum  produc- 
tivity, contribution  to  economy 


ERIC 


5434 


167 


Generalization  2:  When  w(irker>;  recognizt*  th*'ir 
[MTsonal  (jualifiratiuns  in  relation  to  the  er^s^ential  ele- 
mt'nl!i  invflvcjJ  in  emjiloymenl,  they  are  likely  to 
achieve  f^atisfar  tion  on  the  job. 

Essential  Learninf^:  The  successful  employee 

. .  .  Pt^rsonality  factors  important  in  getting:  and 
keeping  a  job 

Character  traits:  promptness,  dependability, 
loyalty,  intejzrity,  moral  and  ethical  standards 
Skills  in  getting  along  with  others:  com- 
munication, cooperation,  compatibility,  social 
behavior,  sense  of  humor,  frier^dliness,  inter- 
est in  others,  tactfulness 
Attitudes  toward  work:  interest  in  doing  a 
job  well;  willingness  to  accept  direction  and 
correction 

.  .  .  Physical  factors  important  in  getting  and  keep- 
ing a  job 

Personal  appearance  and  grooming:  clothes 
appropriate,  clean,  becoming  to  individual; 
hair  clean  and  attractively  arranged;  makeup 
appropriate  to  wearer  and  occasion 
Gener>il  health  conditions:  stamina,  posture, 
vitality,  absence  of  disease 

. .  .  Personal  qualifications  for  w'ork 

Values  and  goals:  reason  for  seeking  job. 
since?rjty  ifi  iieeding  or  wanting  work,  inter- 
esl  and  beuef  In  the  particyiar  job 
Education  *ind  qualifications:  educatioft, 
training,  experience,  personal  assets  and 
limitations,  willingness  to  practice  or  study 
for  improvement  of  self  or  skills 

. .  .  Factors  affecting  choice  of  job 

Personal  preference:  interest  in  work,  loca- 
tion, opportunities  for  learning  and  advance- 
ment 

Job  availability:  requirements,  conditions 
of  work,  pay  and  benefits,  community 

 Special  considerations  relating  to  woman's  deci- 
sion to  combine  marriage  and  work 

Attitude  of  husband,  personal  and  economic 
considerations,  management  of  household, 
facilities  for  care  of  children,  personal 
rewards  of  work,  security  of  maintaining 
salable  skills  throughout  lifetime,  career  con- 
tributions of  women  in  various  occupations, 
responsibilities  to  husband  and  children, 
changes  throughout  family  life  cycle 


. .  .  Gui<les  in  applying  for  the  job 

A-k  permission  ♦o  list  person?  as  references: 
prepare  resume  of  personal  qualifications, 
experienre.  and  references:  write  a  letter  of 
application  indicating  interest,  summary  of 
qualifications,  availability  for  job.  and 
requesting  interview :  complete  application 
form  if  provided:  try  to  make  favorable 
imj>rr=si(»n  at  j<»b  interview :  be  punctual, 
mannerlv,  dress  appropriately  and  be  well 
groomed;  ask  intelligent  questions  and  re- 
spond in  a  clear,  concise,  and  interested  man- 
ner :  be  sincere,  enthusiastic,  at  ease :  be 
familiar  with  possible  questions  likely  to  be 
asked  by  intsr\'iewer 

CONCEPT  ll-MANAGEMENT  FOR  EFFECTIVE 
LIVING  AT  HOME  AND  ON  THE  JOB 


Subconcepts:  Time  Allocation: 

(percent) 

A.  Management  of  Resources  5 

B.  Management  As  a  Means  of 
Effective  Living    15 


Percent  of  total  time 


20 


A.  MANAGEMENT  OF  RESOURCES 
Behavioral  Outcomes: 

•  Understands  the  importance  of  managing  re- 
sources at  home  and  on  the  job 

•  Is  able  to  identify  available  resources 

•  Knows  the  elements  of  effective  management  of 
resources 

•  Recognizes  relationship  of  use  of  resources  to 
achievement  of  goals 

Generalization  1:  Management  tends  to  become  a 
part  of  everyday  living  at  home  and  on  the  job  when 
its  values  are  recognized. 

Essential  Learning:  Importance  of  managing  re- 
sources  at  home  and  on  the  job 

.  . .  Values  to  the  family 

Provides  for  achievement  of  family  needs 
with  maximum  efficiency,  encourages  sharing 
of  responsibility,  provides  for  balance  of 
activity,  aids  in  work  simplification 
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.  .  .  Values  to  the  individual 

Provides  for  the  achievement  of  individual 
jroals  a=  well  as  those  of  the  family,  leads  tn 
satisfaction  in  achievements^  permits  a  view 
of  total  job  to  be  done,  leads  to  increased 
productivity,  creates  an  efficient  work  en- 
vironment, permits  best  use  of  resources 

Generalization  2:  Knowledge  of  resources  available 
helps  individuals  plan  for  the  achievement  of  goals. 

Essential  Learning:  Nature  and  organization  of  re- 
sources 

.  . .  Types  of  resources 

Human;  knowledge,  ability,  skill,  talent,  atti- 
tude, time,  energy,  personality  traits,  past 
experienced,  other  people 
Nonhuman:    money,   material   goods,  and 
equipment 

. . .  Elements  of  organization  in  the  achievement 
of  goals  at  home  and  on  the  job 

Goal  setting,  information  gathering,  plan- 
ning, carrying  out  plan 

B.  MANAGEMENT  AS  A  MEANS  OF  EFFECTIVE 
LIVING 

Behavioral  Outcomes: 

•  Recognizes  situations  where  management  prac- 
tices may  be  applied 

•  Is  able  to  apply  the  elements  of  organization 
for  the  achievement  of  goals 

Generalization  1:  Management  practices  have  uni- 
versal application  at  home  and  on  the  job. 

Essential  Learning:  The  basis  for  management 

Situations  requiring  management  by  the  single 
worker 

Finding  a  place  to  live:  room,  apartment, 
shared  or  single  basis;  with  family  or 
friends;  becoming  familiar  with  a  new  com- 
munity 

Maintaining  good  health:  balanced  diet, 
adequate  sleep,  rest,  and  exercise,  variations 
in  recreational  activities;  making  new  friends 
Improving  self:  courses,  organizations,  hob- 
bies; developing  a  financial  plan;  purchas- 
ing goods  and  services 

c .  .  Situations  requiring  management  by  the  mar- 
ried woman  worker 


Maintaining  the  hivme:  daily,  werkly.  sea- 
sonal: providing  for  special  and  rt-pular 
activities  cif  the  family  meniher>.  juint  and 
individual,  school,  work,  social:  niarL-tini: 
and  preparing  meals:  providing-  for  care 
of  children:  planning  specific  tinn-  to  be  with 
children;  planning  time  f(.r  self-improvement 
and  relaxation;  developing  and  executing  a 
family  financial  plan 

Generalization  2:  Effective  management  practices 
contribute  significantly  to  the  achievement  of  salisfving 
personal  and  family  living  at  home  and  on  the  job. 

Essential  Learning:  Management  for  achieving  per- 
sonal and  family  goals  at  home  and  on  the  job 

. .  .  Guides  to  planning  for  the  achievement  of  goals 
Identify  particular  tasks  to  be  accomplished; 
establish  priority  of  steps  to  be  taken  in 
terms  of  total  results  and  resources  avail- 
able; determine  individual  or  group  who 
best  can  carry  out  tasks;  plan  methods,  tech- 
niques most  appropriate  to  particular  jobs 
and  efficient  use  of  resources;  identify  equip- 
ment and  supplies  needed 

.  .  .  Guides  to  carrying  out  the  plan 

Carry  out  tasks  as  planned;  adapt  methods 
and  resources;  follow  directions  carefully 
when  using  new  techniques  and  equipment: 
use  healthful  procedures;  good  posture, 
working  heights;  consult  helpful  resources 

. .  .  Guides  for  evaluating  procedures  used 

Assess  results  of  efforts:  determine  ways  to 
improve  methods  of  carrying  out  task,  to 
select  more  appropriate  equipment,  to  use 
time,  energy,  and  other  resources  more 
advantageously;  experiment  with  shortcuts, 
different  tools  to  determine  most  efficient  use 
of  resources,  sharing  of  responsibilities 

CONCEPT  111.    DEVELOPMENT  OF  COMPETENCES 
IN  HOME-RELATED  OCCUPATIONS 

(Units  for  this  concept  to  be  adapted  from  sup- 
plementary courses  according  to  specific  employ- 
ment opportunities  in  the  local  school-community) 

SERVICE  AREAS— Job  Titles 

CHILD  CARE  SERVICES 

Day  care  center  assistant,  community  and  private 
nursery  school  assistant,  public  facilities  nursery 
school  aide,  recreational  center  aide 
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Employee  in  home  care  of  children,  assistant  in 
children's  home,  assistant  in  pediatric  v^ard  of 
hospital,  assistant  in  care  of  handicapped  chil- 
dren 

Salesclerk  in  a  store  or  department  specializing 
in  children's  needs 

Svlf-employed  worker:  care  of  children  in  own 
home,  making  children's  toys,  clothes 

CLOTHING  SERVICES 

Demonstrator  of  sewing  machines,  salesclerk  in 
clothing  store  or  department,  te:.  iles  or  notions 
department 

Assistant  in  alterations  in  clothing  store  or  de- 
partment, assistant  dressmaker,  seamstress  spe- 
cializing in  infants'  and  children's  clothing  at 
home,  small  bdsiness  or  factory,  rnilliner's  as- 
sistant 

Textile  laboratory  tester  trainee 

Seamstress  at  l^ome — specialtv  itrms:  aprons, 

knitwear,  clothing 

Laundress  at  home:  shirts,  linens,  children's 
clothes 

Dry  cleaning  and  laundry  aide — commercial 
or  self-service:  sorter,  spotter,  presser,  inspector 

FOOD  SERVICES 

Fountain  service  worker,  cook  in  private  home, 
caterer's  assistant,  short  order  cook's  assist- 
ant, bakery-delicatessen  assistant,  self-employed 
worker  making  specialty  items  at  home:  cakes, 
cookiee,  relishes,  bread,  tea  sandwiches,  candy, 
jelly 

Food  laboratory  tester  trainee,  worker  in  food 
production  or  processing  plant,  bakery  indus- 
try 

Food  demonstrator,  sample  girl  for  bakery  and 
other  foods:  in  food  sales  promotion,  food  store 
worker;  wrapper,  salesclerk,  checker,  stock  clerk 
Food  service  assistant,  diet  aide  in  nursing  home, 
hospital 

Food  service  worker:  salads,  sandwiches,  bakery, 
tray  service  in  hospital,  other  institutions 
Waitress,  hostess 

HOME  FURNISHINGS  SERVICES 

Salesclerk  or  stock  clerk  in  furnishings,  house, 
ware,  linens,  gift  shop,  or  department  store 
Gift  wrapper,  florist's  assistant,  window  dresser's 
assistant,  interior  decorator's  assistant,  appliance 
demonstrator 


Factory  ^vorker:  lampshades,  curtains,  rugs: 
worker  in  curtain,  drapery,  or  slip  cover  depart- 
ment or  firm:  assistant  to  furniture  refinisher  or 
renovator 

Self-employed  worker  at  home:  specialty  items, 
candles,  dried  flower  arrangements,  chair  and 
tabic  mats,  weaving 

HOME  AND  IXSTITITIONAL  SERVICES 

Nursing  home  aide,  hospital  aide,  patient  care 
or  housekeeper 

Companion  for  aged,  sick,  assistant  in  home  for 
aged,  welfare  service  aide 

Assistant  institutional  housekeeper,  dormitory, 
nursing  home,  hospital,  children's  home,  house- 
keeper in  private  home,  housekeeping  assistant 
in  hotel,  motel,  bell  girl  in  hotel 

SUGGESTED  OUTLINE  F<  :.OCAL 
prVELOPMEXT  OF  EACH  SLiiVICE  AREA 

Behavioral  Outcomes: 

•  Knows  employment  opportuntites  in  the  par- 
ticular service  area 

•  Exhibits  skills  necessary  for  employment  in 
one  or  more  jobs  identified 

Cen«^raIization  1 :  A  variety  of  opportunities  exist 
for  satisfying  and  rewarding  employment  in  the  par- 
ticular service  area. 

Essential  Learning:  Entry-level  employment 

.  . .  Job  titles 

.  . .  Places  of  employment 

,  . .  General  qualifications 

.  . .  Satisfactions  and  benefits 

Generalization  2:  When  one  develops  skills  suitable 
to  the  type  of  occupation  chosen,  employment  tends 
to  be  satisfying  and  rewarding. 

Essential  Learning:  Preparation  for  work  in  entry- 
level  jobs 

.  . .  Responsibilities  of  the  job 

.  . .  Skills  required  to  do  the  job 

.  . .  Techniques  and  equipment  used  in  carrying  out 
job 
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HOME  ECONOMICS  13  REFERENCE  Gl  IDE 


Books  a\d  Pamphlets* 

Concept  1 

Po\(  FPT  H 

A  B 

A                       B  ^ 

American  Hotel-Motel  Association 

All 

Dreese 

All 

 —  

Fitzsimmons 

All 

N.  y.  State  Dept.  of  Labor 

:  All 

Packard 

All 

Paulson 

1  All 

Peyton 

I 

:  Ch.  40 

Raines 

-      -  ~ "                  ■■  — 

Pt.  I                   :  Pt.  II:  Chs.  1,2 

Sinick 

All 

U.S.  Dept.  of  Labor  ( 1  ) 

All 

U.S.  Dept.  of  Ubor  l2) 

All 

Weiii^aiten 

All 

Wolfbein  &  Goldstein 

All 

Worthy 

All 

Wright 

1  All 

Zap)oleon 

All                    1  AH 

1 

Formation  about  where  to  secure  references  is  included  in  the  Appendix  and  following  "Reference  Guide"  for  Concept  HI. 
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fThe  joUnuinii  references  are  also  supsesied  for  use  uith  Home  Economics  /5,  Concept  II I 

OCCUPATIONAL  SERVICE  AREAS 


Child  Care 

Clothing 

Home  Furnishings 

Food 

1  ItJ .M  t.   A  !>  l>» 

iNSTirrTIONAL 

pion.  Cii- 

DarKJey  d  v^nani* 
pion,  Chs.  7,8^13 

Edit  ors- Arch  ilec- 
lUral  Record 

i3cirK.it:>  v^jiain* 
pion.  Chs.  10,14-16 

Red  Cross  <  1  K « 2 » 

Unit  3 

Beck 

Gref*r  &  rriihh*; 

Ch.  27 

Charley 

Arthur 

Langford 

Denny 

Peel  &  Thye 

Editors-Architec- 
tural Record 

Mayer 

Greer  &  Gibbs, 
Chs.  ?.2'?\ 

Raines,  Pt.  II 

Jk  > 

Fowler  &  Others 

Bradley 

Peyton,  Chs.  13,14 

Logan  &  Moon 

Schuler 

Greer  &  Gibbs, 
Ch.  30 

Dahl 

Raines,  Pt.  Ill: 
Ch.  3 

Moore 

Warner 

McLean 

Editors-Architec- 
tural Record 

Riehl,  Chs.  17,18 

Raines,  Pt.  II: 
Ch.4 

Waugh 

Parker  &  Litchfield 

Fleming  &  Benson 

Shuey  &  Others 

'    Peyton,  Chs,  15, 
18-29 

Greer  &  Gibbs, 
Chs.  28,29 

Smart  &  Smart 

i                                    Raines,  Pt.  II : 

1                                 :      Ch.  3 

Iowa  State  Depart- 
mem  oi  neaiin 

School  of  Hotel 
Administration 

Shank  &  Others 

Raines,  Pt.  Ill: 
Chs.  1,2 

Stokes 

Riehl,  Chs.  1. 16 

i 

j    Voegele  &  Wooley 

Schifferes 

i 

West  &  Wood 

Schuler 

i 

Stitt  &  Todhunter 

! 

! 

1 

Thompson  & 
LeBaron 

Valentine 

BULLETINS  AND  PAMPHLETS 

(The  following  references  are  also  suggested  for  use  with 
Home  Economics  14  and  15) 

American  Hotel  and  Motel  Association.  Will  hotel-motel  work  be  your  career? 
New  York.  The  Association,  n.d. 

Byrne,  K.M.  &  Byrne,  John.  You  and  your  abilities.  Chicago,  111.  Science  Research 
Associates.  1960 

Dreese,  Mitchell.  How  to  get  the  job.  Rev.  ed.  Chicago,  111.  Science  Researcli  As- 
sociates. 1960 
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Humphreys,  J.A.  Choosing  your  career.  Chicago,  III,  Science  Research  Asroriate>. 
1961 

Murphy,  J.M.  Handbook  of  jol  hcis.  Chica^w.  li].  5'  ience  Research  Associate?.  n.A. 

Neff,  M.V.  Ethics  for  every  da}  living.  Chicago.  III.  Science  Re^ear'-^h  .^s^ok  iates.  ri.fl 

New  York  Slate  Department  of  l^hor.  Di-    y       ' '    .or  Standar  ^l^,  Albany,  N.  ' 
An  abst^  •:     of    -.u-^  "r  '.'.-rr/;n2'  the  emJ)3!o^  r.n-'i  ,■    of  ;niinor5  in  • Sta.i'' 

196£  p: 

Packard,     arsre.  Do  yc  jr  cieanis  m:=tch  your  Uient??  Chicajio.  III.  Science  Research 
Associates.  1960 

Paulson,  B.B.  Discovering  your  real  interests.  Rev.  Chicapo.  III.  Science  Rerearch 
Associates.  1961 

Shacter,  Helen.  Getting  along  with  others.  Rev,  Chicago,  III.  Science  Research  As- 
sociates. 1960 

Sinick,  Daniel.  Your  personality  and  your  job.  Rev.  Chicaj:<».  HI.  Science  Research 
Associates.  1960 

Weingarten,  Violet.  The  mother  who  works  outside  the  home.  New  York.  The 
Child  Study  Association  of  America.  1961 

Wolfbein,  SX.  &  Goldstein,  Harold.  Our  world  of  work.  Rev.  Chicago.  111.  Science 
Research  Associates.  1961 

Worthy,  J.C.  What  employers  want.  Chicago,  111.  Science  Research  Associates.  1960 


EMPLOYMENT  SEQUENCE  I! 

OVERVIEW  FOR  HOME  ECONOMICS  U  AND  HOME  ECONOMICS  15 


Many  school  districts  are  faced  with  the  j>robkm  of 
many  students  leaving  school  before  they  have  com- 
pleted their  high  school  education.  Freque^ntly,  these 
youth  have  met  failure  throughout  their  school  years 
and,  lacking  interest  in  any  phase  of  education,  regard 
the  working  world  as  a  panacea.  However,  upon  enter- 
ing the  labor  market  with  few  skills  to  offer,  ihey  soon 
find  it  difficult  to  secure  and  maintain  employment 
due  to  lack  of  understanding  of  self  and  the  needs  of 
the  working  world. 

The  school  has  a  responsibility  to  help  these  pupils 
increase  their  employability  and  to  salvage  for  society 
this  potential  weahh  of  human  resources.  Programs 
must  be  provided  that  motivate  pupils'  interest  and 
direct  their  energies  toward  preparing  for  employment. 
Home  economics  can  contribute  toward  this  end  by 
providing  training  for  pupils  in  basic  phases  of  home- 
making  necessary  for  employment 

Home  Economics  Employment  Sequence  11,  com- 
posed of  Home  Economics  14  and  15,  has  been  planned 
to  help  pupils  who  may  leave  school  early  develop 
a  favorable  self-image  and  some  salable  skills. 


The  concepts  and  subconcepts  for  Home  Economics 
II — Becoming  Employable — are  organized  as  follows: 

HOME  ECONOMICS  11— 
BEC0:\1ING  EMPLOYABLE 

CONCEPT  I~THE  WORLD  OF  WORK 

•  Learning  About  Jobs 

•  Recognizing  Jobs  Possible  for  Self 

CONCEPT  II— PERSONAL  DEVELOPMENT 

•  Personal  Appearance 

•  Relationships  on  the  Job 

•  Management  at  Home  and  Work 

CONCEPT  III— THE  INDIVIDUAL  ON  THF, 
JOB 

•  Learning  Through  Part-Time  Work 

•  Getting  and  Keeping  a  Part-Time  Job 
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Home  Lionomics   1 1.   Beromin^  Empl«i\  aMe, 
taught  for  a  single  period  daily  in  grade  9.  Concept 
I  introduces  the  pupil  to  opportunities  for  employment 
in  home-related  occup3tiv>n?  and  hel}>>  him  explore  the 
Kurld  '  in  relation  to  him<ielf.  Coii  ept  II  will 

focus  <  .'.'J  i;- jjh  'ving  personal  a«>et;i.  effective  relation- 
^hi]i^  v»ilh  rjihers,  and  ahility  to  manajie  persona] 
resource?.  Concept  III  emphasizes  the  value  of  learning 
lihroucii  w<jrk  ami  the  sle]>s  in  securinfr  a  joh. 

The  concepts  and  subconcepts  for  Home  Economic- 
15 — Training  for  Wage  Earning: — are  orjranized  as 
follows: 

HOME  ECONOMICS  1S~- 
TRAIXLNG  FOR  WAGE  EARMNG 

CONCEPT  i--PHILOSOPHY  OF  WORK 

•  Nature  of  Work 

•  Importance  of  Training  and  Education 

•  A  Dual  Role  as  Employee  and  Homemaker 

CONCEPT  II— TRAINING  FOR  JOBS  IN 
HOME-RELATED  SERVICE  AREAS 

•  Child  Care  Services 

•  Clfothing  Services 

•  Food  Services 

•  Home  Furnishings  Services 

•  Home  and  Institutional  Services 

Home  Economics  15,  Training  for  Wage  Earning, 
is  offered  in  grade  10  and  follows  Home  Economics 
14.  Concept  I  considers  the  nature  of  work,  the 
importance  of  training  and  education,  and  the  dual 
responsibilities  of  the  employed  homemaker.  Concept 
il  offers  basic  training  in  one  of  five  occupational 
areas;  Child  Care,  Clothing,  Food,  Home  Furnishings, 
and  Home  and  Institutional  Services.  The  particular 
area  selected  will  be  determined  by  job  availability 
and  pupil  interest  in  the  local  school-community.  If 
competences  in  other  service  areas  are  desired,  a  sec- 
ond unit  of  credit  may  be  offered  by  scheduling  an  ad' 
ditional  class  for  training  in  two  different  service  areas. 

Pupils  who  may  decide  to  remain  in  school  for 
the  11  th  year  may  continue  with  Home  Economics  15, 
focusing  on  service  areas  not  covered  during  the  10th 
year. 
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HOME  ECONOMICS  14-BECOM.NG  EMPLOYABLE 
CONCEPT  l-THE  WO»LD  OF  WORK 

Subconcepts:  Time  Allocation: 

( percent  ♦ 

A.  Learning  About  Jobs  -       -  5 

B.  Recognizing    Jobs  Possible 

for  Self  10 


Percent  of  total  time  LS 


A.  LEARM\G  ABOL'T  JOBS 
Behavioral  Outcomes: 

•  Is  able  to  look  at,  study,  and  analyze  jobs 

•  Knows  what  jobs  are  available  in  own  com- 
munity 

•  Knows  some  employee  interests  and  abilities 
which  lead  to  success  in  home-related  occupa- 
tions 

Generalization  1:  Learning  about  jobs  and  what  it 
takes  to  be  successful  on  the  job  bf^lps  one  recop."rii2e 
available  work  opportunities. 

Essential  Learning:  The  employment  picture 

.  .  .  Guides  to  exploring  a  job 

Job  responsibilities,  working  conditions, 
starting  pay,  qualifications  required  impor- 
tunities for  advancement 

.  .  .  Types  of  jobs  in  own  community 

Industrial,  retai'  ng,  institutional,  home 

Generalization  2:  All  home-related  occupations  have 
some  common  elements  but  differ  in  work  activities 
and  characteristics  needed  by  workers. 

Essential  Learning:  Employment  in  home-related 
occupations 

.  . .  Types  of  jobs  possible  in  home-related  services 
Child  care  services,  clothing  services,  food 
services,  home  furnishings  services,  home  and 
institutional  services 

. .  .  Ways  of  learning  more  about  jobs 

Reading  books  and  pamphlets,  newspapers; 
talking  with  guidance  personnel,  employers, 
workers ;  securing  part-time  employment ; 
closely  observing  workers  on  a  job 
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■  .  .  Jiitt'ivstrr  ax\ii  alnhtit'^  lr'a<lin^  to  >urrpsrful  em- 
}>ln\mriit  in  hnnie-rt^latt* d  ^frvices 

LMM  rare  *t^rvi<'e>:  f^njoymt  nt  of  rhiMrtn. 
}jati('n<t-.  undt^r>tanfliiiii  <•{  <})ildren'<  neeu^ 
('h'thiiii:  >frvire>:  int*^n-r>t  in  textile^,  clothes. 
aj»j»m*iahon  of  cnldr.  Hue.  dpsi^'ii.  enjf»yment 
in  \v«»rkiri.iz  with  han«U 

f<MMi  >t-r\it<--:  enjo\-ment  v)f  f«^od.  flood 
health  and  health  hahits.  under^^tandinp  of 
nutrition 

Home  furiiishi ser\ict>:  interejit  in  ar- 
ran::t"ment<  aiid  <leroration.  enjovment  of 
(•oniI>iniii<i  (;^;lor?.  desijrns.  textures,  under- 
stand int:  <»f  furniture  construction 
Home  and  i/istitutional  services:  enjoyment 
in  serving  otliers.  interest  in  orderly  routines, 
appreciation  fo"  neatness  and  cleanliness, 
understandinp:  of  procedures  in  care  of  fur- 
iiisljjngs,  equipment 

B.  RECOGM/JJSG  JOBS  POSSIBLE  FOR 
SELF 

Behavioral  Outcomes: 

•  Is  ahle  to  identify  particular  personal  interests 
and  characteristics  which  aflect  own  job  prep- 
aration 

•  Shows  interest  in  examining  job  opportunities 
in  terms  of  own  interests,  abilities,  education, 
an4l  training!: 

Generalization  ]  :  When  one  is  well  suited  to  the  job, 
he  will  benefit  as  a  pc-^on  and  a  worker. 

Essential  Leaniirif^:  Importance  of  recognizing  jobs 
possible  for  self 

...  factors  influencing  personal  qualifications  for 
Work 

Interest,  activities,  abilities,  characteristics, 
values  and  goals,  education,  training 

. .  .  Reasons  for  matching  personal  qualifications 
to  job  requirements 

Enjoyment  of  work,  development  as  a  per- 
son, good  performance  on  the  job;  happy, 
full  life 

Generalization  2:  Examining  one's  interests  and 
aptitudes  in  relation  to  possible  job  opportunities 
helps  one  focus  preparation  for  future  work. 

Essential  Learninp:  Inventory  of  employability 


. .  .  (considerations  in  cieterniininp  art^as  of  interests 
Ability  to  enjoy  and  rret  alona  well  with 
people,  understanding:  differences  in  people, 
personal  values  and  interests  of  importance, 
types  of  activities  enjoyed  m<»st.  interest  in 
creativity 

.  -  .  Factors  influencing  p<-rs(irial  eniployability 

Condition  of  health:  manual,  mental,  and 
social  -kills:  pers<inal  traits  and  habits: 
desire  to  be  employed 

CONCEPT  ll-PERSONAL  DEVELOPMENT 


Subconcepts: 


Time  Allocation: 
(percent) 


A.  Personal  Appearance 

B.  Relationships  on  a  Job  . 

C.  Management   at   Home  and 
Work    . 

Percent  of  total  time 


25 
25 

25 


A.  PERSOSAL  APPEARANCE 
Behavioral  Outcomes: 

•  Exhibits  improvement  in  personal  appearance 

•  Is  aware  of  personal  appearance  expected  of 
an  employee 

GeneralizafJon  1:  Looking  one's  best  helps  open 
doors  to  job  opportunil/es. 

Essential  Learning:  Analyzing  personal  appearance 

.  .  .  Benefits    derived    from    a    pleasing  personal 
appearance 

Poise  and  self-respect,  standing  and  walking 
confidently;  a  feeling  of  well-being,  accept- 
ance by  others,  feeling  comfortable  with 
others;  evidence  of  respect  for  others 

.  . .  Influences  on  personal  appearance 

Personal  grooming,  physical  health,  mental 
health,  clothing,  nutritional  status 

.  .  .  Ways  to  analyze  own  appearance 

Ascertain  qualities  of  desirable  appearance, 
evaluate  self  in  terms  of  strengths  and  areas 
in  need  of  improvement,  develop  a  plan  for 
improving  personal  appearance,  accept  and 
live  comfortably  with  features  which  cannot 
be  changed. 
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Generalization  2:  Careful  personal  grooming  in- 
creases H  i : -confidence. 

Essential  Learning:  Improxincr  personal  grooming 

.  .  .  Characteristic*  of  heing  well  groomed 

Body:   hair — clean,   becomingly  arranged: 
nails — neat  and  well  shaped:   cosmetics — 
appropriate,  carefully  applied 
Clothing:  clean,  neatly  pressed,  appropriate, 
shoes  polished  and  in  good  repair 

 Practices  in  achieving  good  grooming 

Cleanliness:  bathing  regularly,  using  de- 
odorant, choosing  and  using  makeup  taste- 
fully, cutting  and  shampooing  hair  as  needeJ 
Clothing:  keeping  underclothing  clean,  hem? 
even,  straps  out  of  sight 

Generalization  3:  Good  physical  health  helps  one 
enjoy  a  happy  and  useful  life. 

Essential  Learning:  Improving  personal  physical 
health 

.  . .  Characteristics  of  being  physically  healthy 

Body:  skin  clear,  hair  glossy,  eyes  bright, 
sweet  breath,  appropriate  weight  and  energy, 
good  appetite,  resistance  to  infection 
Posture:  good  when  standing,  sitting,  walk- 
ing 

Attitude:  enthusiastic,  alert,  calm,  sunny 
disposition,  positive  outlook 

.  . .  Practices  in  achieving  physical  health 

Acquire  adequate  rest  and  sleep  in  relation 
to  individual  needs;  carry  out  regular,  fre- 
quent physical  exercise  for  body  development 
and  maintenance;  plan  caloric  and  nutrient 
intake,  according  to  age,  sex,  weight, 
activity;  have  regular  medical  and  dental 
examinations 

Generalization  4:  A  mentally  healthy  person  is 
comfortable  with  himself  and  behaves  acceptably  in 
the  eyes  of  others. 

Essential  Learning:  Improving  personal  mental 
health 

.  . .  Characteristics  of  being  mentally  healthy 

Tolerant,  easygoing  attitude  toward  selv  and 
others;  sense  of  humor;  acceptance  ol  own 
shortcomings;  respect  for  self  and  others; 
ability  to  give  love  and  consider  interests 
of  others;  acceptance  of  responsibility,  new 
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experiences  and  ideas:  independent  think- 
ing and  decision  making 

-  .  .  Practices  in  achieving  good  montal  health 

Treat  others  as  )ou  would  like  to  l>c  tit  atrd: 
engage  in  work  for  u^efu!:ies^  and  <  nor.iiy 
outlet:  enjoy  relationships  wiili  family, 
friends,  and  other?;  use  arceptaMe  outlets 
to  express  feelings  and  discuss  problems; 
de\eiop  interests  in  sports,  games.  hoMues: 
identify  spiritual  and  moral  values  to  sor\c 
as  guiding  purposes;  show  appreciation  to 
and  of  other  people;  face  responsibilitir-s: 
strike  a  balance  of  work,  plaV:  love,  quiet, 
and  worship  in  daily  cycle  of  activities 

Generalization  5:  Clothing  which  is  well  cared  for 
and  appropriate  to  the  individual  and  occasion  adds  to 
a  pleasing  appearance. 

Essential  Learning:  Improving  personal  appearance 
through  clothing 

. . .  Characteristics  of  being  well  dressed 

Clothing  functional,  appropriate  to  activity; 
well-fitted  garments,  becoming  to  figure  in 
line,  color,  and  design;  in  good  repair,  clean, 
well  pressed,  easy  to  maintain 

...  Practices  in  selecting  and  caring  for  the  ward- 
robe 

Use  good  shopping  procedures;  select  gar- 
ments according  to  income  and  present  ward- 
robe; make  inexpensive  accessories  to  en- 
hance and  expand  wardrobe;  alter  clothing 
as  needed  to  achieve  proper  fit  and  cur- 
rent style;  develop  a  schedule  of  daily, 
weekly,  s,.asonaI  care  of  wardrobe 

Generalization  6:  Good  nutrition  is  a  genuine  aid  te 
healthier  living,  improved  personal  appearance,  and 
general  outlook  on  life. 

Essential  Learning:  Improving  personal  appearance 
through  nutrition 

. .  .  Characteristics  of  the  well-nourished  employee 
(Refer  to  characteristics  identified  under 
physically  healthy  employee) 

.  .  .  Practices  in  achieving  good  nutrition 

Plan  total  day's  food  intake  in  relation  to 
individual  body  requirements;  develop  regu- 
lar eating  habits;  purchase  foods  in  terms  of 
nutritive  value,  cost,  and  conditions;  prepare 
to  retain  nutritive  value;  serve  attractively; 
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PART  IV 


Programs  for  Elementary 
and  Adult  Levels 

HOME  ECONOMICS  EDUCATION 

Nu  one  institution  is  solely  responsible  for  edur^itinJT 
children  for  home  and  family  living.  The  home,  churc' 
and  school  must  constantly  strive  to  reinforce  eac;. 
other  in  this  endeavor.  Since  pupils  in  grades  K-G  are 
of  necessity  close  to  their  homes,  the  elementary  srhoo] 
years  serve  as  a  particularly  significant  time  to  help 
establish  and  reinforce  habits  and  attitudes  which  will 
guide  their  living  through  the  years. 

Experiences  in  home  and  family  living  can 

•  strengthen  areas  of  personal  and  family  living 
through  increasing  each  child's  understanding 
and  appreciation  of  his  home,  encouraging  his 
respect  for  other  family  members,  lieipihg  him 
to  recognize  his  responsibility  to  the  total 
family,  broadening  his  understanding  of 
varied  patterns  of  family  living; 

•  enlarge  and  broaden  some  of  the  understand- 
ings and  learnings  basic  to  the  elementary 
curriculum; 

•  help  to  meet  the  needs  of  the  elementary 
school  child  in  developing  physically,  intellec- 
tually, emotionally,  and  socially 

Although  the  regular  cbssroom  teacher  incorporates 
many  learning  experiences  in  home  and  family  living 
within  the  elementary  school  curriculum,  the  home 
economics  teacher  because  of  her  background  prep- 
aration can  make  a  valuable  contribution  when  she  is 
available,  A  maximum  contribution  can  be  made 
through  cooperative  efforts  of  the  elementary  and  the 
home  economics  teachers. 

The  home  economics  teacher  serving  the  elementary 
school  may  be  a  full-time  consultant,  concerned  specifi. 
cally  with  one  or  more  elemerUary  schools,  or  a  junior 
or  senior  high  teacher  with  time  assigned  to  assist  at 
the  elementary  kvel.  This  part  of  the  syllabus  will  help 
home  economics  teachers  recognize  areas  where  they 
might  help  to  strengthen  learnings  in  the. elementary 
curriculum. 


AT  THE  ELEMENTARY  LEVEL 

I.  OBJECTIVES  OF  THE  ELEMENTARY 
PROGRAM 

^'hat  a  child  needs  and  what  society  exp^^rls  him  to 
acquire  constitute  the  framework  within  wliirh  subject 
nintter  and  activities  arc  planned  in  the  HtMiKMitary 
curriculum.  Five  basic  categories  have  been  id^^nlified. 
and  each  offers  scope  for  enrichment  lhroii<;h  home 
economics  experienri^s.  These  are:  self-development: 
interpersonal  and  intergroup  relations:  understanding 
of  the  world  of  i)e(jple  and  things:  control  of  tlie  com- 
municating arls  and  skills;  moral  and  spiritirul  Vcdues, 

II.  THE  ROLE  OF  A  CONSULTING  HOME 
ECONOMICS  TEACHER 

Each  particular  school  situation  will  suggest  unique 
possibilities  for  incorporating  services  of  a  consulting 
home  economics  teacher.  Some  suggestions  are: 

•  Assisting  the  classroom  teacher  in  phirniing 
experiences  revolving  around  home  and  family 
living.  Planning  can  be  accomplished  through 
informal  conferences  or  scheduled  meetings, 
when  a  series  of  lessons  can  be  developed 

•  Locating  and  providing  instructional  materials 
in  areas  of  home  economics 

•  Assisting  the  classroom  teacher  and  pupils  in 
carrying  out  experiences 

•  Helping  make  facilities  available  either 
through  sharing  regular  home  economics  space 
and  equipment  or  improvising  arrangements 
for  the  elementary  classroom 

•  Helping  with  in-service  meetings  for  teachers 
and/or  administrators  where  home  economics 
is  concerned 

•  Acting  as  a  resource  person  to  elementary 
school  personnel  and/or  parents 

•  Assisting  with  interpretation  of  cooperative 
plans  and  program?  to  parents  and  community 
groups 
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Continuing  assessment  of  the  contribution  of  home 
economics  to  the  total  ':)ro;rrani  will  indicate  further 
direction.  Such  evaluation  should  involve  classroom 
teachers,  home  economics  teachers,  administrators,  and 
frequently  pupils  and  parents. 

III.  ORGANIZING  HOME  ECONOMICS  AT  THE 
ELEMENTARY  LEVEL 

Recog:nition  of  the  desirability  of  a  home  economics 
emphasis  within  an  elementary  school  curriculum  may 
prompt  administrators,  supervisors,  classroom  teachers, 
or  home  economics  teachers  to  initiate  the  idea.  De- 
velopment of  a  program  in  any  school  or  district 
should  involve  all  of  these  key  persons  early  in  the 
planning.  Some  general  guides  for  organization  ana 
implementation  follow: 

Planning  the  program 

•  Determine  ways  in  which  a  consulting  home 
economics  teacher  may  serve  the  program 

•  Determine  ways  to  finance  suppJies  and 
resources 

•  Assess  physical  facilities.  Although  most  ex- 
periences for  elementary  pupils  can  be  carried 
out  within  regular  classrooms,  the  use  of 
portable  units  and  other  areas  such  as  lunch- 
room, auditorium.  Pl'A  room,  or  all-purpose 
homemaking  room  should  be  considered. 
Spaces  for  planning,  filing,  storage  of  resource 
material  and  equipment  are  also  important 

•  Select  a  consulting  home  economics  teacher 
who  is  certified  in  home  economics  education 
and  has  at  least  1  year  of  previom  -aching 
experience.  Adaptability,  fllexib'hty,  ability  to 
work  with  others  and  communicate  ideas, 
organizdiional  ability,  creativity,  patience,  and 
the  ability  to  identify  easily  with  young  chil- 
dren are  important  qualifications 


Implementing  the  program 

•  Exchange  and  study  related  materials.  Famili- 
arity of  the  consulting  home  economics 
teacher  with  the  elementary  curriculum  and 
familiarity  of  the  classroom  teacher  with  the 
scope  of  home  economics  is  essential  to  co- 
operation 

•  Provide  opportunity  for  cooperative  planning 
by  the  classroom  and  home  economics  teachers 
in  developing  experiences  based  on  mutual  ob- 
jectives and  within  limitations  of  time,  money, 
and  iacilities 

•  Establish  regular  tifaes  and  places  for  consulta- 
tion and  planning.  Be  sure  that  responsibility 
is  clearly  established  and  understood 

•  Employ  a  variety  of  methods,  materials,  and 
resources  suitable  to  the  area  of  study  and  the 
interest  and  ability  of  tlie  learners 

The  following  chart  identifies  six  home  economics 
concepts  which  are  supportive  of  the  objectives  of  the 
elementary  program,  namely.  Family  Living  and  \^ofld 
Understanding,  Health  and  Grooming,  Nutrition  and 
Foods,  Home  Management  and  Safety,  Entertainment 
and  Manners,  Textiles  and  Clothing.  Suggested  be- 
havioral outcomes  represent  those  importiint  to  acliieve 
through  Learning  experiences  in  education  for  home 
and  family  living  throughout  the  elementary  school 
years.  Proposed  teaching  ideas  illustrate  the  way  in 
which  learning  experiences  may  be  adapted  to  each 
grade  level.  Study  of  elementary  curricula  for  each 
subject  area  wiU  irviral  points  at  which  these  learning 
experiences  can  be  incorporated  for  mutual  enrichment 
of  other  subjects  and  home  economics.  If  the  services 
of  a  home  economics  consultant  are  not  available,  the 
regular  elementary  classroom  teacher  wi'tl  find  the 
chart  helpful  in  stimulating  related  learniiigs  in  ihe 
area  of  home  and  family  living. 
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 INTEGRATrVG  HOME  ECONOMICS  LEARNT  AGS  I>  THE  ELEMENTARY  CI  RRICl  LI  >I 


<^onrrpU  »nd  Brhavioral  <>utr«tni«« 
for  Home  i'^unomics  Learnings 


Fatniiy  Living  and  If  urtd 

•  K»r..cnuei  the  ini;)i>naii''p  of  ihr 
larjiily  ■£  the  bsMc   linit   in  soripty 

•  [  ndrrstviidi  rolr  m  thr  fijnily 
ami  a^siitTich  r«-A;<or.iithiliiy  in  rrla. 
ti  »n  :•»  :t 

•  Di-.pUy*  '.imir  i<n<!cr<iifin4iini:  an<]  f- 
*j"(t  for  jji.lui.hials  a;ul  famili-T  in 
<ithrf  <  ullufrb 

•  KriiJi7f«  that  i!ie  American  family  ia 
5    Jiiittur-    of    cullurri.  iraililions, 

rarrs.  freed*,  and  color 

•  Apprfci«!r*i  the  <  ahural  heritage  of 
ti¥tr\  fjiiily 

•  Ki-r<>Kiiiz»*9  ibat  the  aurroundinpt  and 
_J  htwUTy  uliape  dii?<'rtt>t   njiy  of  liff 

tff tilth  and  (troomine 

•  Hralizra   ihe   value   of  daily  hy^it^ae 

•  Apprrciat«>«  the  impurlunce  of  b«;inE 
K<*11  crooiii*d 

•  RcrORnircu  own  baaic  nreds  fur 
litfAlth  and  rare  of  body 

•  Followa  guod  hralili  jind  gruoming 
practice's 

•  U  aware  of  the  role  of  'Jir  family 
dfCtor  and  appreciates  hie  h'*lp 

•  U  ablf  to  Bs-minp  responsibility  hi 
the  'Bf  of  thr  t»ick 


Klodergarleti 


Grade  1 


Grade  2 


•■JuPt   wait  'til   1  «ai  twealy-thrre 
ril  tfat  my  (hiJdrrn  like  my  folks  tr^at  tne. 
I'll  make  them  Cf.»  to  fccd  on  time, 
^hilr  I  piay  up  late,  until  after  nine. 
Thry'il    pivk    up    thrir    toyt;    be    food  aa 
ran  be. 

Htji  I'll  \,y\r  ihrm  !'».?.  a%  my  j.arrnta  Inv r 

n-.r."  • 
{jrwrT dWrnXion*  : 

•  Mv  fomiJy  itt  very  important  to  me. 

•  e  gi\r  and  receive  from  ea.  h  oilier. 
Teaching  Id^-a  : 

Make  8  family  of  puppets,  and  use  them 
i«»  dt-moriBtrate  dutir*  and  rcsponsibilitirs 
of  each  family  mcmbf'r.  The  puppet  family 
can  br  used  throuchout  ihf  year  to  trarli 
(ifher   If  arningi. 


"1  Ha*S  my  hands 
And  then  my  face 
Aird  «i  the  table 
1  take  my  plare.** 
Ceneralizatifjni  ; 

•  Waihing  makes  ua  luok  better  to  others. 

•  Washing    before    meale    helps  everyone 
keep  healihy. 

Tearhing  Idea: 
Denioiiftirate  ways  to  wash,  rinee,  and  dry 
hands   and    face.    Show   use    of  waihcloth. 
paper   towels,   liquid,   dry   and    bar  eoar'. 
Emphohife  Deat  use   of  bink  and  facilities. 


"Lrt*B  have  a  party;  1*11  be  tb*-  bf>«t, 

I'll  help  my  mother.  >..vt  she'll  do  the  most." 

Gen'-ra'izatiunf  : 

•  A  pct^d  family  m«:raber  assumes  resf-jaBi- 
bili:y  in  the  home. 

•  Holidays    sre    times    when    familiei  csa 
\>.ix\f  fun  togj'ther, 

1  -K  '.inc  Mra  : 

iKT."  i-hi!dr<»ii  p!sn  a  hom*"  type  party  ren- 
it'r»»d  around  an  important  holiday.  With 
tra.  iirr  actiuR  bb  mother,  pUn  invitations, 
aytivjiir?,  decoration,  and  refreshments. 
Each  « hlid  It'ams  to  issue  invitations  over 
thf  tel'-pliinif  and  other  ways  be  may  hel'u 


"Mother  thinks  I  like  \o  bathe 
Because  I'm  nearly  aeveO 
But  really  I  take  my  bath  each  night 
"Cotise  fJosiiat  boats  is  a  deu^.Tt" 
Gf*n«'ralicBtionB  : 

•  Reeular   care  cf   tbe   body   helps   it  to 
perform  properly. 

•  Coud   habi:»   of   cleanliness   result  from 
daily  practice. 

Tesi  hi  ng  Ides : 

Sluiw  film  on  keeping  clean.  Follow  up  with 
class  discUR-ions  on  practices  for  keeping 
cicaa  and  why  each  is  important. 


*  1  •  T". t  and  p«!«ce, 
Hiil  and  iplun, 
Kaih  v.tII-J  hr.m-, 
l!v  scm^onr  like  ypu." 
Grner3li2ati'.in«  : 

•  Althi'i;ch  h.iusea  throuKhoot  th'  'tid 
an  dit?--ren:,  families  within  t:>m  .■•r'^ 
i:i.t«  li   Jhe  ^am^■. 

•  n  .ys  an.5  j^uH  aruund  the  wurld  have 
j,*h«  :rt  d«i  t»  help  the  hi»me  run 
f-mw'>th!*. 

Tea'  lunf.  Idea ; 

Siudy   and    ctinipare    the   Hviog   hattil*  <f 
rhiidreii    in    <iiffrr.iit    part*   of    the  w.-rld. 
I'iair  ejtipha-i*  un  the  rrKpoUvihilitiea  ihrsr 
»  hildr«'n  hav,'  ja  :he  f.^rniiy  aiiil  up«»n  >.inii 
lari:i»-B  of  ciiildre:<  evrrywhrrr- 


"Tlie  bt  ivn.  r.  of  keeping  te^th 

111  goud  hraitJi,  and  ♦I'-un 

}■«  known  in  ncliuol 

By  the  name  'dental  hyplene.*  *' 

Genrralizaiions  ; 

•  Carr  of  teeth  is  inip(>rtant  to  health. 

•  Healthy  teeth  need  daily  rare  and  a  £«.«.>d 
dJ'M. 

T»  arhiiip  Idea : 

Have  dental  hypif.*ni»t  r-iplain  importanre  of 
first  and  permanrni  ireth  and  demonstrate 
«-.'rreet  brushiug.  Fulh.w  with  a  flannfl 
board  discussion  \A  kinds  of  food  which 
promote  heolthy  terth.  Move  ritildrrn  dc 
vrhip  B  larpe  ,  lian  to  check  daily  oare  of 
XrfxU  and  foods  eatcti  for  a  week. 


Sutritiun  and  Fovdi 

•  }\»t'jwa  the  contribution  of  nutrients 
t«  f:vod  health 

•  Is  aware  of  the  importance  of  goud 
imtritiun  to  {rrowth,  development,  and 
perfurmance-t 

•  Kii(ju-8  the  importance  of  vepetablfB 
and  fruiJs  in  the  dirt 

*  Understands  the  bioltigical  needs  r>f 
the  budy  and  the  importance  t/f 
projicr  dirt 

*  Is  able  t«»  read,  understand,  and 
compare  infnrmatiun  on  food  con- 
tainers   in    order    !•>    buy  wisely 

*  Is  familiar  with  new  and  diiTerent 
foods  in  order  to  add  vari.'ty  to  the 
diet 


"The  farmer  ia  our  fritnd,  you  know. 
Me  Kfovvs  food 
That  helps  Its  grow." 
Ceneralirations : 

•  Our  bodies  need   good  food  in  order  to 
prow  properly. 

•  Our  food   conies  from  plants  ond  from 
animaN. 

Trnfhinp  Idea : 

Use  inod  models  to  help  children  afisociate 
namca  ond  food  items  commonly  eaten. 
Take  class  on  a  field  trip  to  one  or  two 
farms  to  see  the  sources  of  food  items. 


Home  Management  and  Safety 

•  Demonstrates  ability  to  care  for  vari' 
"US  areas  and  items  found  in  the 
hon.c  and  school 

•Knows  some  ways  to  maintain  a  safe 
home 

•  Is  oware  that  sharp  taola  are  not 
dant^erous  if  properly  handled  and 
stored 

•  Is  able  to  manage  smoll  amounts  of 
money  and  sa\'e  regularly 

•  Takra  ptidc  in  appearance  of  olnss' 
rotini 

•  Is  aware  of  the  importance  of  plan- 
ning for  i;roiip  activities 


Entertainment  and  Manncrm 

•  la  aware  that  good  manners  help 
foster  a  pleasant  home  and  school 
atmosphere 

•  Practices  goud  manners  in  daily  Hy- 
ing situations 

•  Knows  that  eoch  family  member  can 
help  some  Way  in  meal  preparation 
and  serving 

•  la  coociderate  of  others 

•  Understands  the  meaning  and  joy  of 
holidays 

•  Shows  some  social  ease  when  eating 
out  and  entertaining 


"Helpful  children. 
Girls  and  boys. 
Always  remember 
To  put  away  toys." 
Generalizations  i 

•  Toys  that  are  neatly  stOicJ  are  re*^dy  for 
another  day. 

•  Putting  ihings  awoy  can  prevent  accidents 
at  school  and  at  hom^. 

Teaching  Idea : 

Have  children  help  make  a  picture  or  sym- 
bol that  indicates  what  is  stored  in  each 
area  of  the  classroom.  Help  each  child 
make  something  symbolic  to  identify  own 
locker  spacer  During  reading  time,  read  a 
story  that  illustrotet  what  happens  when 
things  ore  out  ol  place.  Hove  children  take 
responsibility  for  returning  toyr  and  equip- 
ment  to  proper  place  after  each  activity. 


"Kaw  fruiia  and  vcgctablrs 
Are  good  io  chew. 
And  more  than  that. 
They're  good  for  yoU," 
Grncrsli/latinns  : 

•  Fruits  and   vrpetobles  are  needed  every 
day  for  energy  and  growth. 

•  -Many  foods  are  eaten  without  cooking. 
Teaching  Idea : 

Srrve  over  a  period  of  weeks  a  voriety  of 
fruits  and  vegetables  for  a  midmorning  or 
inidofterntjon  snark.  Encourage  children  to 
try  all  of  them.  Demonstrate  on  the  first 
ti'.y  procedures  for  washing  and  serving. 
Ilavi;  children  carry  out  these  procedures 
<jn  the  following  days. 


**When   she   smiled   and    said,    'I'm    gUd  X 
came.' 

We  smiled  in  return  and  said,  'Corae  again.'  ♦* 
Cencraltzationi : 

•  People    enjoy    visiting    us   if   ve  make 
them  feel  welcome. 

•  People    enjoy    visiting    with    ui    If  we 
behave  well. 

Teaching  Idea: 

Have  a  party  for  a  few  adult  guests  and 
later  for  all  mothers.  Give  eoch  chiild  a 
special  tosk.  Beforehand,  hold  a  trial  run 
with    pupils   acting   aa  gueiits. 


"Pencils,  scissors  and  tools 
All  hove  their  place. 
If  you  carry  sliorp  objects 
You  must  walk,  not  rare.** 
Generalizations : 

*  Safe  handling  of  sharp  objects  prevents 
injury. 

•  Storing  sharp  objeeta  in  protected  places 
keeps  them  in  good  condition  for  use. 

Teaching  Idea : 

Demonstrate  the  proper  use  of  such  sharp 
objects  as  scissors,  knives,  and  craft  tnnU 
which  children  may  use.  Tolk  about  place? 
and  woys  to  store  such  items  for  safety  and 
future  use.  Demonstrste  and  have  children 
practice  correct  ways  to  carry  scissors, 
handle  knives,  pass  craft  tools  from  one  to 
another. 

"Let  me  lielp 
To  set  the  table. 
I  leartit?d  in  school 
And  I  am  ^Me." 
Cenerali/itions : 

*  A  t{ihle  can  be  set  attractively  by  follow- 
ing «  few  simple  rules. 

•  The  way  the  table  is  set  indiicncel  table 
monners. 

'*  c  aching  Ideo : 

Demonstrate  setting  a  table  and  discuss 
table  etiquette  for  vorious  occasions.  Post 
picturfs  o!  tables  set  attractively.  Arrange 
one  plooe  setting  to  serve  as  a  guide,  and 
have  each  child  praetice  setting  the  table. 


"Ihrough  a  straw,  in  a  glass  or  <aue. 
Soft,  bard,  liquid  and  fuam 
Milk  just  can't  be  beat 
F<ir  a  snack  or  jtpecial  treat." 
Generalizations : 

•  iiuacks   and   treats   con   be  lu-althful 
wril  as  ^ood  to  eat. 

•  Milk  ran  be  "ervrd  in  many  ways, 
T»'n<  hing  Idea  : 

Tri  pare  an  vxhiliit  cf  milk  and  milk  prod- 
ucts thowiiig  why  tiicy  arc  important  »o 
ii<idy  cro*»t!i  and  inaiuteunnee.  IJav,.  ,Iij|. 
dren  lint  ways  they  hove  catrn  these  fou<U. 
DfmoriMrate  the  ^'reparation  of  simple  milk- 
boaed  foods  suitable,  for  snarks  an<l  treots. 


"i'laying  with  eafe  toy«i 
By  girls  and  boys 
Con  be  lots  of  fun 
Fur  everyone." 
Gen«:raliz8tionB : 

•  Aecidents  can  be  avoided  when  children 
plr.y  with  sofe  toys. 

•  The  woy  toys  art?  played  with  afftcts  the 
safi  ty  of  self  and  others. 

Teaching  Idea : 

Have  each  child  bring  to  doss  one  or  iho 
toys  from  home.  Di  scuts  safety  hazar»I<<  of 
<'atli,  and  make  an  exhibit  of  thone  vshtch 
would  be  safe  for  children.  Consider  safe- 
ways  (tf  playing  with  the  toys. 


"Thank  yuu — 
So  easy  to  say. 
Why  don't  We  sa;  •» 

More  often  each      f?"  '  - 

C^'nerolizations : 

!»  .Showing   npf  .xiation    whe.i    things  ore 
-»)ne  for  us  makes  others  happy. 

•   ^  "^ank  you  can  be  naid  in  person  or  by 
•  written  nofe. 
Teaciiing  Idea : 

Have    children    bring   In    the    name  and 

address  of  someone  from  whom  they  hove 

received  a  gift.  Hove  them  make  their  own 

uotepapcr    and  compr'^e 

thank  you  note. 


appropriate 


Text  He  $  ond  dothing 

•  Recognizes  that  cJothing  is  used  for 
protection  in  different  climatea 

•  Practices  approved  procedures  in  care 
of  Various  garments 

•  Knows  fiber  sources  and  is  able  to 
recognize  Some  fibers 

•  Knows  that  climate  and  custom  affect 
the  dressing  habits  of  a  people 

•  Appreciates  the  influence  of  changes 
in  society  upon  the  clothing  indus„ 
try 

•  I"  aware  of  the  types  of  garments 
appropriate  for  Yarious  occasions 


'  in  winter  I  wear 
My  warmest  clothes. 
And  even  try 
To  wrap  up  my  nose," 
Generalizations : 

•  We    nred    to    wear   different    kinds  of 
clothes  in  different  weather. 

•  Going  outside   without   the  right  cloth- 
ing sometimei  causes  us  to  be  sick. 

Teaching  Idea : 

Have  class  arrange  an  exhibit  using  dolls 
to^  demonstrate  appropriate  clothing  fur 
rainy  days,  snowy  days,  warm  days,  and 
cold  days. 


♦  Original  verses  in  this  section  from  Bureau 
of  Home  Economics,  N.Y.  State  Education 
Department. 


"Cloth  is  m*.de 
From  fibers  end  yarns; 
Wool  from  the  sheep's  coat, 
Cotton  from  farms." 
Generali^fttions : 

•  I'lsnta   and    (>nimals   provide   raw  fibers 
which  ore  spun  into  yarns. 

•  Yarns  are  woven  into  fabrics  for  cloth- 
ing. 

Teoching  Idea  : 

Show  children  sAmpleR  of  raw  cotton^ 
wool,  and  silk.  Relate  t^  cotton  plant, 
sheep,  and  the  silkworm.  Show  children 
how  the  raw  material  is  spun  into  thread 
and  woven  into  fabric.  Visit  the  art  depart* 
ment  to  see  bow  a  loom  is  operated. 


194. 


-161 


"What  to  wear — 
and  when  i 
Each  day 

We  decide  again." 
Generalization* .' 

•  Clothing  looks  be:tcr  when  it  Is  rarcd 
for. 

•  Clothing  shor^ild  be  suitable  for  the  occa- 
fiion. 

Teaching  Idea : 

Have  children  role-play  ways  in  which  they 
might  help  core  for  their  own  clothing  in 
the  mornings  after  school,  whi-n  gciiiig  to 
bi'd.  Talk  about  why  we  have  different 
types  of  clothing  ivt  different  occasions. 


INTEGRATING  HOME  ECONOMICS  LEARNINGS  IN  THE  ELEMENTARY  <"1;RRI(:1  1 1  M 


Cradc  3 


Krom  En]:l£od.  from  Sfaia 
Ywur  jiar»'nt«*  parrots 
^r:d  th»*ir  parents  ramp." 

•  Muit  of  what  H»*  r«ll  our  culture  ii 
B  niimir^  of  r^!tur»-t  from  sU  over 

t»ir  WCrlld. 

•  ('ir  fhmilirs  hav"  contributed  tr  our 
riafion*9  heritage' 

IrjsrfiiaK  Id*-*: 
!»avr  fiiildrf'o  rrport  oO  national  r.r 
'thrjj"  origina  of  tbcir  faniiliea.  H.i\e 
•.•a';h  ch.i«i  LriMu  io  an  object  that  rej- 
r.  «»*nt»  ihi*  origin  for  a  claaa  dieplay. 
(.lildrrn  ran  tdl  about  the  obj'crta 
lliry  Itgvr  hroHKht  to  cUa"-  


"Lhil'-  boy  fzom  :he  isie  Jaran 

I..-:  arr  wrlCiilQC  to  o'Jf  laiiJ. 
Tfll  nie  k'f  yo;ir  rnuntry  fjr  av.ar 
I  may  h-  a  fnfang«-r  th<  xe  s./m<;  day.** 
C^nf  ralizatinns 

•  The  kir.dnr«8  and  unil'-r-.tapding  we  ti^*? 

t(i  ii«her«  14  more  of  ao  it:  ./-Btment  than 

jt  i»<  n  eifl. 

«  ^^traoCrM    t'"*    fur    r,ji,ii-.ry    havr  Jt-rrj:;! 

^•rohlfrDs    of    adjui«tmpnt   ami    ne«-d  c^r 

Iirlp   and  undrrstandinj;- 
Tra.  hing  Idfs  : 

Hjve  a  f<'r«»ii:n  exchance  student  tell  tht 
iIb^8  iJie  difBcuIly  one  has  io  adjustins  to 
a  Ti<»iv  <  ulture.  Study  onr  pha^e  '^f  a  child** 
daily  life  io  aeveral  countriea. 


I  a  iiarvr-t  of  (jufJ  >.'.! 

J..V  i.f  nfic!;b<illj'i'-!>!'. 
t'cdi  r>tandjt;p.  1"H  e,  r- •^,  i."" 
Cf"ii.  r.=ili73lii';i«  : 

•  N.-i»:hb'.rh'K(d   livint:   brci-m-s  t-njovaMr 
wt.f-n  vf  ifJt  Our  nri^hlxir-  nith  r^-i-Tt. 

•  Sti,irinp  a^iivitips   \si\h   pcoi'le  <if  differ- 
rrti    ha»~k  grounds    liflps  uiiiI»t- 

"I  rfti  hjnu  Id'^a  : 

I'Vf-rriLi'*  a  situation  vherr  lirit'"'!'"!*' 
diiiapr.'r.   Have   vuf-iU   role-play   ^ays  the 
fir<jbl«'rr,  may  ha>r  hrcn   pr<-vfiited  i»r  re- 
H»lvf-d  tlirin:jih  acta  of  kiiidiir*!!  and  b*>tter 
uTi'l«'rstandin<r. 


>  I,;.  J 

}53>r    a  litll 

7v,-  III.  t  hildr. 
ai-d  artifa.-t* 
thr  n»-vfr-*iH 
njii  >t:-. 


n  n..iy  'h 
from  4^!'.; 


^.  s:.d 


n  .  !..il,in,:. 
xrhajifif  brl»*r<  n 


"Karly  10  bed  and  eatly  to  rise, 
Makril  a  man  healthy,  wealthy,  and  wise. 
.My  mother  aaya  it  'rauae  her  mother  aaid 
'Vh*'  very  same  thing  vhen  she  went  to 

b.o.** 
C«-Tfralizai)rin«  : 

•  Sleep  f  nd  rcat  are  leursBary  for  good 
h«'«llh. 

•  Lack  of  sl'-ep  nakra  one  feel  tired 
and  prouchy  the  next  day. 

TrH«  liinp  Idea : 

Show  film  on  h'^alth.  Follow  with  dia. 
cuHsitjii  of  wlia»  tflkrs  pla*  e  io  our 
hf>dit?8  durinp  nlcrp  and  what  factora 
b'-lp  U*  j.ler-p  well. 


**0at9,  coro,  wheat. 
And  barley  grow^ 
How  they  pet  to  the  table, 
U'c'd  like  to  know. 
Ct-n^Malizations  : 

•  Grain  a  art  a  valuable  lood. 

•  Many  foods  wc  eat  Bzr  made  of  grain 
products. 

'I  »»rt<  hing  Idea  : 

Have  s  rlaaa  atudy  breads,  flours, 
rcreala,  and  other  food  Products  that 
contain  graina  and  trace  thrm  back  to 
the  grain  farnia.  Take  'lass  through  a 
bakrry  »o  they  may  per  ln>w  the  graiiig 
become  bread  and  cakos. 


"When  digearioo  is  rotrj«I«te 

Of  the  many  fooda  wr  rat 

Every  cr-ll  from  hrad  ti>  l^"- 

l»  nourished  well  and  ready  to  go.'* 

C'*n''rali/atioi3s : 

•  The  food  we  eat  enters  ihe  crlla  of  the 
body  through  the  process  of  digestion. 

•  Sime  [ooda  are  digratcd  difftrently.  a 
variety  ia  needed  to  keep  rh:*  body 
hralihy. 

Teaching  Idea : 

Use  a  large  chart  the  digrstive  sysrero. 
Have  pupiJa  Ji-T  what  happena  to  food  aa 
it  travels  througi.  Zhc  body,  Bhowing  the 
procr«k3  of  digcBtioD  in  rrlaiion  to  carbo- 
hydrates, pToleino,  ■vitamins,  minrralB.  Dis* 
cuss  digcsUbility  of  cooked  and  raw  foods. 

'*The  food  vre  cat. 
Not  gasoline. 
Is  the  fuel  that  rtjus 
Our  'superaacbinc*  '* 
C'^rieralizations  : 

•  The  body,  like  any  machine,  needs  fuel 
t(»  keep  it  runnitig. 

•  'Ihe  body  has  dcvicef  to  tell  it  nhcn 
it  needs  refucilng. 

Teacliirifi  Idea : 

Use  a  visual  to  show  the  w«7  In  which  food 
supplies  the  biological  needs  of  the  body. 
KoUni*  wfith  class  discussion  of  which  foods 
provide  nutrieiJis  to  but  Id,  maintain,  and 
repair  the  body  and  identify  ways  the  body 
indicates  a  need  for  f'  'd. 


"Sliould  wt;  raii  someone,  do  somthing, 
Hun  away  scared? 
In  casr  kA  rmrr^rtt'-y 
We'd  better  be  prrpart-d** 
G**nf  rslizaiiontf : 

•  Simrl*".  first  aid   mr-asures  help  in  rase 
of  eracTgrncy  in  the  home. 

•  Calling  for   help   is  the   besi   first  strj' 
when  aceidents  \,,"cur. 

Tearhinp  Jd<-a : 
Have  children  list  some  experimres  they 
have  bad  at  home  where  first  aid  nu-flsurrs 
werr  Jiefdfd.  Discuss  fir?t  aid  fcupplifS 
nrrd'-d  n'.  !inmr.  ihetr  use  and  storacr.  Fill 
a  lir>t  sid  kit  fi-r  i  lassruom.  Havr  children 
d*">t'>>p  for  hf'me  use  «  list  of  persons  and 
tfbphvrie  numbers  to  call  in  tinn-a  of  emer- 
»:'*ncy.   ^  


'•'I  II  lb*-  li.•I^t^^t  and  doct«>r  wr  mu»l  t" 
1  ■•:  n  ciilar  j-iit- kup-.  vnu  kii.>y 
I'  i.rar  t.  I'th  and  b"difS  Jir*"  to 
Htalthy.  strong  and  di)«i"a«>e  frre." 
(ri-i)i  r.i i;/.Hni-.js  : 

•  D.-rturs  and  deulista  assint  faisily  nirm- 
li'-ra  1.'  k«'«-p  li'-nliliv. 

•  Quin    fun    an^l    t  hiiu»;htfaIo»-ss    ran  help 
rlu'i  T  «  fjiiJ.il)  III'  nil. cr  >»lio  in  ill. 

I  <  ai'hinp  bb-a  : 
In^itr  thr      hu'»l   p}iy?iciin  tii  t;ilk  thr 

<  liiss  and  fxpljin  thr  nr-rvire*  ul  thf  ir,fiij- 
ral  prnf<*asi(>u         families.  Have   rlaws  dis- 

<  uss  t^ayij  ihrv  ran  li<  lp  at  hnnie  vhi-n 
pome  myniber  of  the  family  is  sicjc. 


"Fresh,  frozen,  parkapcd,  canned 
.Aa^orted  bhapifS  and  sizes,  too 
Ynii  nju«t  rhooflC  thn«*c 
That  are  good  for  you." 
C^-neralizatifn? : 

•  C.hiblrtfn  cao  Iz-arti  about  food  by  a».»ist. 
ing  mother  with  the  rnarkeling- 

•  Nouriahinp  foods  can  be  found  in  many 
forms  in  the  luark'-t. 

'reaching  Idra  : 

Take  riaas  on  a  field  trip  to  a  grocery 
store  to  beromc  familiar  Kith  the  variety  of 
foods  available.  Examine  information  given 
on  labels.  Help  members  select  foods  fur 
the  preparation  of  a  simple  luncheon,  in. 
eluding  several  form*  of  packaplnp.  Guide 
claps  in  preparing  and  serving  lunch«'on. 


"Boys  and  girls 

Kar  a»ay 

Eat  thi-ir  foods 

In  a  difT'Tent  way/' 

Gvrieraljzal ions  : 

•  Eating  fureipn  f<Kid8  cnn  be  nn  ♦xt.-iting 
adv  iitnr''. 

•  Ke*-pinp  an  opni  inind  toward  ni-w  and 
diffi-rent  fonrU  eaii  nfan  n«bbd  eating 
pleasure. 

Ten<  hing  Idea : 

Disen**  typt<-al  foods  frum  various  countrii  v 
and  Iiow  they  ar«  eaten.  I'rartire  usinu 
ehiip9(icks,  tarved  spoons  of  the  Ori«*ntal5. 
rn<-iri4-  Ifilandrrs.  I'fte  thrm  f<jr  a  sehotd 
lunch  on  a  day  whrn  rice  or  other  charar* 
t«'rjKti<-  foods  ar«>  s^rvd. 


**SonM*tinic»  I  think  I'm  very  small 
And  don^t  euntribnte  much  at  all 
itnl  sutncday  soon  I'll  gain  some  rank 
'Cause  ril  save  my  pennies  ia  a  bank.** 
Grnef  altzatinUt!  i 

•  Knowing    how    Io    save    and  spend 
money  wisely  is  important. 

•  Mistakes  ran  be  avoided  when  money 
is  counted  aCctirairly. 

Ttfaehing  Idea : 

Have  committees  for  roUrcting  and 
Tounting  moOcy  for  milk  breaks  and 
school  lunches  as  n<?rdcd.  Use  hank 
accounts  in  School  bfikinj,  program  to 
help  pain  an  vinderstanding  '^f  the 
prineiplc«  of  interest  and  saving. 


**ilecausL>  my  room's  so  many  things, 
A  elipper,  a  raceway,  a  fair, 
I  want  it  always  ocat  and  clean 
When  soniebody  visits  me  there.*' 
Ceneraliuitions : 

•  Every  i?mbcr  of  the  family  shares  re- 
aponsibilitiefc  for  keeping  the  home  neat 
and  clean. 

•  Keeping  the  home  and  classroom  neat 
arul  cleaa  can  be  easy  when  everyone 
h.  Ip-. 

Te.li  liio};  ld<"a  t 

Idi'ntijv  v^aya  children  may  help  in  keeping 
tlif  bi.ine  clean.  Have  children  report  on 
humr  attivttics  for  keeping  their  rooms  or 
the  space  they  share  clean.  Rotate  rcaponsi- 
hility  fi»r  housekeeping  tasks  to  be  per- 
furmc'J  in  the  classrooio. 


"Coming  to  us  without  being  heard 
It  can  make  people  talk  and  not  say  a  word; 
It  can  brighten  our  homes  like  the  nounday 
suk.  t 

Eleetrieity  hclpa  to  get  the  housework  done." 
Generalizations ; 

•  Care   io    using   electric   appliances  pro- 
mtites  safety  in  ihc  hoine. 

•  Elfctric   applifau-cr-s   perform   better  and 
last  longer  wi4Cii  carvtl  for  properly. 

Tea'  liing  Idea  : 

Discuss  ways  the  honit  oses  electricity  and 
subslitiitcs  fur  clcctrleiiy  ;n  times  of  cmcr- 
pency.  Demonstrate  trrhn'ques  in  ur=ig 
electric  appliances:  reading  manufacturer's 
directions  carefully,  drying  hands  before 
Using,  connecting  a'nd  removing  plugs,  cool- 
ing hot  appliances,  storing  prrperlr. 


"Knowing  hiiv%-  to  mak*; 
riaiiii  in  a<lviiiirc 
A  trip  wiih  fainily  i^r  frii-nds 
Does  enliunee,** 
Genr'-alizatiiuis : 

•  Pliihning   together  and  sharing  rvsponni- 
biliti'  S  l.-jids  to  a  nuccessful  activity. 

•  .Mdkint    arratigem'^nts    in    advamc  helpi. 
the  iriji  pr<ireed  stnoothly. 

Ti-arhing  Id*  :»  : 

Ha\e  ela^H  plan  and  take  a  l-d:iy  t«'l'  ^bat 
inrludeg  fitublsceiiip,  eating  in  a  rcs'aiirnnt. 
and  observing  a  formal  progr.ini  such  a^  a 
Ciiiierri.  Have  conimtttees  rorry  otit  arranj;*'- 
nienis  f<tr  the  trip:  writing  lettfrs,  colb-et- 
ing  numey,  piitchasing  tickets,  making 
reservations.  Correlate  this  activity  with 
learuinpa  in  <  .iirept  "Ent ertajnn-ieiit  and 
Manner"." 


"For  home  or  school  rn»?altimc 
Or  dining  out  for  a  special  treat, 
Wc  must  always  bear  io  mind 
Manners  IcU  a  story  vdico  wc  eat.** 
Gcneralizationa  ; 

•  People  who  practice  good  manners 
arc  more  pleasaot  to  be  with. 

•  Many  accidei^ts  and  unpleasant  aitua- 
tions  may  be  avoided  when  good 
manners  arc  used. 

Teaching  \<icat 

Role-play  acceptable  table  manncra 
setting  the  scene  at  home.  In  school, 
and  when  dining  out.  Discuss  reasons 
for  the  use  of  good  mealtime  manners* 
Arrange  to  eat  as  a  group  in  the  school 
luncb  dining  room,  selecting  a  host  and 
boatcss  for  cacb  table.  Practice  using 
guod  table  rosnner'  throughout  the 
year.  


"Over  the  river  and  through  the  wowds 
Once  was  the  Way  to  gc 
Now  we  use  autc  or  subway  or  planft 
B"ul  the  holiday's  ibc  same,  you  know.*' 
GcneralieAtions ; 

•  Holidays  are  associated  with  special 
troditiona  and  forms  of  entertainment. 

*  Entertaining  friends  and  relations  pro- 
vides opportunity  for  developing  aocial 
ease  and  acceptable  manners. 

Teaching  Idea : 

Ask  class  to  trace  the  history  and  mean- 
ing of  several  of  the  holidays  celebrated  by 
their  families.  Make  a  table  decoration,  a 
place  card,  and  prepare  a  food  suitable 
for  one  oecasiop. 


".May  1  pleas'*? 
And  thank  you,  air. 
MiHs  Itrown, 

May  I  present  Mr,  Kerr." 
Generalizations : 

•  Manners    .involve    being    thoughtful  of 
others  in  rvcrydiy  living. 

•  Making    suitable    introductions    is  one 
way  of  showiug  good  manners. 

Teaching  Idea « 

Discuss  ways  to  make  introductions,  anil 
greet  guests  who  visit  the  elassroom.  Assign, 
on  a  rotating  basis,  a  host  and  hostess  who 
assume  responsibility  for  greeting  and  in* 
troduciJtg  guests.  Hole  play  diflerent  situa- 
tion^ involving  Jianncra  identified  by  pupils 
a  question  box. 


"When  you  are  <^"ut  among  the  crowd 
No  need  to  wonder  what  to  ilo 
I'loai^e  don't  laugh  or  talk  too  loud 
Kespect  for  others  gives  the  clue.'* 
Generalizations : 

•  Behaving  in  an  ai  ceptable  manner  helps 
lis  to  feel  at  case  In  new  situations. 

•  Rcsjtoct    for    public    property  benefits 
everyone. 

Vfraching  Idea : 

tiave  class  plan  and  take  a  t-day  trip  that 
includes  sightseeing,  eating  io  a  restaurant, 
and  observing  a  formal  program  such  ai? 
a  cone<?rt.  i^iscuss  appropriate  behavior  and 
dress  when  dining  out,  at  the  theatre,  on  a 
bus.  Correlate  this  activity  with  learnings  in 
cujccpt  "Home  Management  and  Safety." 


"?  laughed  and  laughed  in  my  usual  way, 
When  I  Saw   the  Chinese  children  Iwt 
May. 

The  clothes  the/  wore  were  something  to 

I  wonder  why  they  were  laughing  at  mc?*' 
C**ii<*rali^ation8 : 

•  Uoys  and  girls  in  other  lands  dress 
Ul  a  Way  different  from  ours, 

♦  Climate  and  customs  affect  the  dress- 
iiil*  habits  of  a  people. 

T»: aching  Idea : 

Iiivcsligatc  clothing  of  country  under 
btu'iy.  Have  individuals  from  com- 
munily  who  have  lived  in  other 
countries  show  real  garments  and 
describe  influences  on  elothing  woni. 


".Anitri':a'*»  parade  of  fashion  appears 
When    w«    trace    its    history    through  the 
ycard ; 

From    Indian    skins    to    helmets    for  space. 
Clothes  designed  to  fit  the  pace.'* 
Generalizations : 

•  Clothing  throughout  the  years  has  been 
designed  to  meet  both  tlie  aesthetic  and 
functional  needs  of  the  timcs- 

•  Clothing  vforn  reflects  the  way  in  which 
peoplf«  uve. 

Teaching  Tdefi : 

Arrange  an  exhibit  of  manncqi'.ins  dressed 
in  clotbiiip  rcpresctitative  of  periods  under 
study.  Discuss  how  inventions  during  these 
yuars  liavc  infliieufcd  elotliiiig  of  the  times. 
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"'Text,      produced  in  an  industry 
Which  spans  the  world  by  land  and  sea 
Stum    from    animals,    plants    and  minerals 

galore  ^ 
For  shoppers*  choice  in  a  favorite  store.** 
Gcncr.nlizations : 

•  Many  countries  o?  the  world  contribute 
to  the  textile  industry. 

•  Naiural  rcsour^rcs  and  scientific  develop- 
ments have  led  to  a  wide  variety  of 
natural  and  man-made  fibers. 

T«'uching  Idea : 

Have  children  develop  a  display  attaching 
fiber  and  fabric  samples  to  a  world  map. 
Show  textiles  produced .  in  Western  hcmi* 
sphere  countries  and  those  imported.  Dis- 
cuss factors  whicli  influcncs  the  textile 
industry.  Carry  out  common  fiber  testi  to 
identify  chracteristics  of  natural  and  syn- 
thetic libvrs.    - 


"When  you  go  out,   you  should  bo  dresset 
In  clothes  clean  and  ueil  prejihcd 
Wilh  tears,  irtrinkka  and  buttons  rnij*5cd 
You'll  not  rate,  on  the  beet  dressed  list.** 
Gcnk,r<ilizatiort8 : 

•  Knowing  haw  to  make  simjilc  clutbini 
repairs  prepares*  one  for  emergency  silua 
tjotis. 

•  Proper  care  uf  clothing  improves  one', 
p'-rsonal  appi-araiii-e. 

'1  «  aetung  Idea : 

Hold  a  elothing  clinic  for  d«  mfutstralioi 
itiid  pupil  practice  in  sliiiiing  *^  »■ ;  sew 
ill)*  On  buttons;  inoiiding  simple  iios  aim 
tears:  pressing  slacks,  shittu.  blonses 
laundering  socks.  Astiemblf  *  dothin 
repair  kit  to  carry  out  simple  clothing  ear- 
in  tlie  classroom- 
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HOME  ECONOMICS  EDUCATION  AT  THE  ADULT  LEVEL 


l.tiiUMlioM  in  a  chaniiiri^  ><nift\  J-  ii  Cijutinuinu 
j»roit>-.  NO  u\Ui  tan  t-xjurt  tt»  Irani  all  llial  is  nftnUMl 
f<»r  li\in::  iri  l<ulayV  worlil  diiriiiir  the  l>iirf  y<'arr  <>f 
f<irinal  (Miu<  alion.  In(]i\ i<lual>  rt-acli  j)*)iril>  of  readi- 
no^  whvu:  tht-y  hcfMnnc  i^tc^f^U•d  and  willing  to 
pur>uif  iMi  liruliir  ftunijf  of  fui  tluT  stini .  as  they  --c 
iMvalt'r  iKMsonal  rni^anirii:  and  diiLnt  rtdalionrhij)  lo 
tlirir  daily  H\  inu. 

]>a>('d  <»n  and  resources  of  the  eomniunily. 

.iiui  of  the  piiitieuhir  izroup  to  hv  Fer\e<l.  ihe  home 
(X'onuniier  i>ro^ram  al  Ihe  adull  ]e\  el  adjiir-ls  lo  con- 
<-erns  of  livinir  that  are  si*:nifieant  an<l  ehallmtii/iir.  l\v' 
modem  worhl  demands  homes  \vlu're  adults  are  con- 
<'erned  with  the  <]eeper  meanings  of  life,  where  family 
rnernhers  appreciate  ihe  uni(|ue  eonlrihution  tsieh  has 
to  make  to  faniilv  living,  where  eaeh  can  find  satisfac- 
tion in  achievement  and  enjoyment  in  livin,?.  \vhere 
parents  reeoiinize  their  respoMsil)ility  for  edueatitjn- 
and  liiiidanee  of  children,  where  the  family  fosl<*rs 
atliludes  and  al)ilities  enahlirig  its  memhers  to  jjartici- 
paite  as  responsible-  citizens  in  a  free  soeieiy.  The  lionie 
economies  prograin,  therefore,  oilers  courses  de^?i<J;ned 
lo  prepare  out-^-of-sehooI  youth  and  adults  for  useful 
employment  in  the  liorrie. 

Since  uomeri  in  large  numbers  are  joinhij^  the 
labor  r  irket  and  can  expect  to  work  for  the  greater 
part  of  their  lives,  the  need  for  training  and  retrain- 
ing ihein  for  employment  is  growing  rapidly.  Married 
women  often  experience  interrr.pted  joatterns  of  gainful 
employment  during  the  yecrs  >vhf?n  they  have  young 
children.  Many  jobs  now  availar  •  ilemand  much  more 
skill  and  training  than  in  thr  p.ist.  New  employment 
opportunities,  especially  in  the  areas  of  sales  and 


M  i\i(<'>.  are  ijp<*n  li»  wnnir-ji  who  lia\»-  -«inii-  pr«*paia- 
tiuii  ii'f  them.  Sine*'  man>  of  these  im  r  upati"n>  re«pjire 
l»aek^::round  knouiedge  an<l  >kills  in  ln»me  ei  on<inii<  >. 
it  i?  sii:nifieanl  lhat  h<»me  ^.ruiioinies  pro\  ide  pr<-para- 
lion  for  gainful  ein])luMnerit  oul-ide  the  home. 

lliL'  home  ct.oiioiiiies  iM'M-ram  for  )(»iilh  and  adults 
has,  thefef<tre.  been  planne<l  lo  prepare  women  f(»r  their 
dual  rer'p<»nribil:iy,  that  of  uurker  and  (d  honiemaker. 

I-  SCOPE  OF  THE  ADULT  HOME  ECONOMICS 
PROGRAM 

Preparatior  for  Homemaking 

The  adult  hor>ie  economies  education  program 
j>lanned  in  term?  cf  fne  broad  areas  in  personal  and 
family  living:  (1  i  Personal  and  Family  Rehuitinships. 
(2l  Personal  and  IJonie  Managerneni.  Housing  f<M- 
the  Indi\idual  and  lire  Family,  i  l  l  IVrsonal  and 
Familv  (Clothing,  and  (5)  Family  I'ood  and  .\utrilion. 
Within  each  area,  a  series  of  courses  has  been  de- 
\  eloped,  each  emphasizing  one  significant  aspect.  The 
general  outline  of  content  for  each  course  j)rovides 
for  the  development  of  information,  understandings, 
and  skills  in  relation  to  special  needs  of  individual  clas^ 
members.  Where  the  need  arises  for  .li  course  not 
included  in  the  program  as  defined,  a  local -y  de\  eloped 
course  outline  may  be  submitted  for  appro\*aI. 

The  following  chart  ;'sents  an  overview  of  the  live 
areas  of  concern  in  the  honie  economics  program  at  the 
adult  level.  Detailed  course  outlines  can  be  found  in 
the  Bureau  of  Home  Economics  Education  publication 
concerned  with  the  adult  program. 


Course  Title 


Content  Emphases 


Creating  a  Home  Environment  for  Satisfying  Family 
Livinjif 


The  Family  in  the  Community 


PERSONAL  AND  FAMILY  RELATIONSHIPS 

•  Influences  on  family  life 

•  Basic  needs  of  individuals  and  families 

•  Importance  of  family  ir:  community 

•  Organizations  and  groups  serving  families 

•  Participation  in  community  services 


Family  Adjustment  to  Illness  in  the  Home 


•  Adjustrp  .nt  in  time  of  illness 

•  Ways  families  adjust  to  illness 

•  Community  resources  for  family  healtii  emergeiiries 
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Coi  RSE  Title  Content  Empiuse^ 


ties 


.provin-  Family  Lnity  Throu-h  Lei^^ure  Timf?  Activi-         •  IinportaiK  t-  of  family  -roup  activi?:-. 


•  Proviiion^for  leisure  time  arthititrs  in  liurnc  :vid 
comrnunitv 


PERSONAL  AND  HOME  MANAGEMENT 


Management  fur  Satisfying  Familv  Livin? 


Personal  and  Family  Economics 


Coo  sunier  Education  for  the  Home 


•  Purpose  of  nianai^ement  in  the  liome 

•  Influences  on  family  mana^ioment  j)raetires 

•  Improvement  of  management  practi<es 

•  Influences  on  family  use  of  mtmev 

•  Common  expenditures 

•  Financial  planning 

•  Community  resources  for  family  finanrial  manage- 
ment 

•  Choice-making  for  family  satisfaction 

•  Consumer  buying  practices 

•  Financing  purchases 

•  Consumer  protection 


HOUSING  FOR  TH^  INDIVIDUAL  AND  FAMILY 


Selecting  a  Place  for  the  Family  ;^J  Live 


Home  Care  and  Improvement 


Choosing,  Constructing,  and  Renovating  Accessories 
for  the  Home 


Home  Decoration 


•  Trends  in  family  living  affecting  housing 

•  Housing  for  individual  and  family  satisfaction 

•  Importance  of  maintaining  and  improving  housing 

•  Remodeling  and  renovating  housing 

•  Maintenance  and  improvement  practices 

•  Purchasing  vs.  constructing  accessories  for  the  home 

•  Planning  and  constructing  accessories  for  the  home 

•  Satisfactions  from  an  attractive  home 

^  Influences  on  personal  preference  and  home  decora- 
tion 

•  Resources  available  for  decorating  the  home 

•  Principles  of  interior  decoration 
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Coi  KSE  Title  Ci  A-ir^  "  Em-  h  \>f- 


?.-lr-.  fi..n  jii.I  i'.^iT''  ..f  Honir'  Fi::rnv-.i:.,.  •  Ittip* •! 'M  t'  of  rnai  is^.  — ]^^.  ti,.n<  in  furni-hin-< 

•  Intlut'iirer  <m  choice  of  furni-iiini:< 

•  Srl*-'(  tinn  an(^  rarf  (  f  furni-Hinns 


PERSONAL  AND  FAMILY  CLOTHING 

Thn^t-  C(>ur^<-s  Planner!  in  Sequence: 
Selection.  Care,  and  Construction  of  Clothinir 
•  Basic 


•  Intermediate 

•  Advanced 


Children's  Clothiir:! 


Two  Courses  Planned  in  Sequence: 
Tailoring 

•  Basic 

•  Advanced 


Personal  Appearance  and  Grooming 


Selection  and  Care  of  Personal  and  Family  Clolliing 


Buying  Clothing  for  the  Family 


ClDthin;:  construction  pr<ij<'t.ts  will  advance  in  dci:r»^r 
of -Jifficultv  a*  class  mcinher  pr";:it  s-e?  from  (»iir  levrl 
.0  the  next-  Each  c<»urs<'  will  ron-idt-r  the  f(»llowin£r 
I  ontent  emphaspr : 

•  Seln  ;i<>n  (»f  project,  pattern,  and  fabric 

•  Selection,  Use,  and  care  of  equipment  for  clodiint: 
construction 

•  Constructicm  of  garments 

•  Seiection  (}f  accessories  appropriate  to  garments 

•  WardroJfC  planning  for  individual  and/or  family 

»  Selection  of  Nothing  for  children 

•  Care  of  infant's  and  children's  clothing 

•  Construction  of  children's  clothing 

Tailoring  projects  will  increase  in  degree  of  difficulty 
from  basic  to  advanced  course.  The  following  content 
emphases  will  be  included  in  each: 

•  Selection  of  project,  pattern,  fabric,  ami  supplies  for 
garment  and  lining 

•  Construction  of  tailored  garments 

•  Repair  and  renovation  of  tailored  garments 

•  Factors  affecting  personal  appearance 

•  Good  grooming  practices 

•  Selection  and  care  of  clothing  and  accessories  for 
attractive  appearance 

•  Selection  of  ready-made  clothing  and  accessories 

•  Alteration  of  ready-made  clothing 

•  Care  and  storage  of  clothing 

•  Planning  for  clothing  expenditures 

•  Resources  to  aid  in  wise  clothing  purchases 

•  Financing  clothing  purchases 
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FAMILY  FOOD  AND  NUTRITION 


\u{n-tioLi^  MraU  that  Saw  Eurr-y.  Tirr.e.  and  Mwrvn- 


Meetinir  For.i]  Differcnct-.^  of  Faniilv  Afemher? 


Two  Course?  Planned  in  Sequence: 
Foods  and  Hospjtnlitv 

•  Basic 

•  Advanced 


Facilities  for  Preparing  and  Serving  Family  Foods 


Preparation  for  empIo\Tnent 

The  employment  pre)>aration  program  will  focus 
on  the  needs  of  adalt«  and  home-related  occupations 
available  in  the  local  district.  The  purpose  of  the  pro- 
gram is  to  provide  training  that  will  help  ihosf  vho: 

•  with  additional  education,  have  ability  to  advance 
in  the  occupational  area  in  which  they  are  em- 
ployed ; 

•  need  to  improve  skills  used  in  present  jobs; 

•  need  new  or  additional  skills  to  adjust  to  techno- 
logical changes  in  their  occupational  area; 

•  are  presently  employed  in  jobs  which  are  becom- 
ing limited  •  -Solete  as  a  result  of  changes  in 
production  methods,  international  markets,  con- 
sumer demands,  and  general  economic  condi- 
tions; 

•  are  interested  in  entering  the  labor  market  but 
have  no  basic  preparation  for  employment^ 

Some  occupations  using  home  economics  knowledge 
and  skills  that  have  been  identified  for  adult  employ. 


•  C 


'•rations  in  family  meal  mana-mi^nt 


•  ManaL-ement  practices  in  plannin-  prt>parin-.  aiid 
serving:  fanulv  meals 

•  Dii  tary  prol»Itrn>  of  family  i  /embers 

•  Adjustment  (.f  famib.  mealf  to  mevX  special  dirtarv 
problems 

Occasions  for  which  food  i.<=  prepar-d  increase  in  com- 
plexity from  basic  to  advanced  course.  ConstaiU 
enipliasees  in  each  course  include; 

•  Satisfaction?  fro-n  entertaining  in  or  away  from 
home 

•  Organising  for  preparation  cm]  sen  ice  of  food,  both 
indoors  and  outdoors 

•  Preparation  of  foods  for  special  occasions 

•  Planning  functional  and  attractive  kitcliens 

•  Selection,  use,  and  care  of  kitchen  equipment 

•  Safetv  in  the  kitchen 


ment  preparation  are  listed  belo  Others  may  be  found 
by  exploring  possibilities  in  thf  local  community. 

•  Child  Care  Center  Worker 

•  Clothing  Alterer 

•  Clothing  Maintenance  Specialist 

•  Companion  to  an  Elderly  Person 

•  Family  Dinner  Service  Specialist 

•  Food  Service  Worker 

•  Homemaker  s  Assistant 

•  Hotel  and  Motel  Housekeep.iig  Aide 

•  Management  Aide  in  Low  Rent  Housing  Project 

•  Visiting  Homemaker 

Schools  are  urged  *o  give  thoughtful  consideration 
to  the  current  need  for  continuing  education  for  adults. 
This  need  includes  preparation  for  both  useful  and 
gainful  employment.  A  new  approach  to  -determining 
the  gro?ips  to  be  served,  the  courses  to  be  offered, 
methods  and  materials  used,  and  organization  of  the 
program  is  called  for. 
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If.  GUIDEUNES  FOR  DmLOPING  THE 
LOCAL  ADULT  HOM5  ECONOMICS  PROGRAM 

Careful  r^ludv  should  prercde  llie  <!*^vel »pment  of 
the  pro^rrain  to  he  a<]  mini  tiered  by  the  local  ?rhool  to 
avoid  unnecessary  d'3r>liration  of  effort  in  relatif. 
to  course?  <ifTered  and  -Troup?  to  l^e  served.  An  ad*:h 
home  economic?  program  f^Iiould  he  planned  and  de- 
veloped as  an  integral  part  of  the  total  commjnaly 
pro^rram  for  home  and  family  life  education  and  for 
fmplovmcnt  preparation  in  related  areii?..  Guidelines 
for  dev.^iopini:  and  cperatiiip  a  program  fcl-ow. 

A  Cooperative  Approach  in  Planning  Adult 
Programs 

The  sK^ope  and  content  for  continuinj:  education  in 
home  economic?  are  such  that  many  individuals 
should  be  involved  in  planninp:  the  program.  School 
atliministrators.  guidance  counselors,  adult  Jl. j^t.'xor?- 
home  economics  te^icliers,  and  individuals  in  c^-cas 
re]ate<l  to  home  economics  should  all  contribute  to 
determining  the  kind  of  program  which  will  meet  the 
need?  of  out-of-school  youth  and  adults  in  the  com- 
munity. 

The  role  of  home  e  conomics  teachers  is  a  signifirc  iit 
one,  since  they  aie  familiar  v^hh  the  needs  adults 
in  the  area  of  homemaking  and  the  content  of  ^lie  area 
to  be  studied.  In  schools  with  more  than  '  home 
economics  teacher,  one  might  be  given  t^  -ponsi- 
bilily  to  work  with  others  in  developing;  ;  plan. 
Frequently  tlie  home  economics  teacher  will  be  the 
one  to  identify  and  analyze  the  need  and  secure  data 
that  will  help  others  recognize  the  significance  of  a 
local  program.  Other  ways  in  which  the  home  eco- 
nomir?  teacher*  may  share  in  the  adult  program  are  to: 

•  Helj)  locate  instructors  who  are  qualified  by 
experience,  background,  and  preparation  for  the 
particular  courses  to  be  taught.  Adult  education 
teachers  can  be  recruited  from  day  school  and/or 
college  home  economics  educators,  former  home 
economics  teachers.  An  up-to-date  file  of  names 
of  available  teaching  personnel  and  pertinent 
information  about  each  can  be  a  ready  reference. 

•  Recommend  appointment  of  one  home  economics 
teaclier  to  be  responsible  for  development  of  adult 
program. 

•  Teach  some  phases  of  the  adult  program,  w^here 
possible. 

•  Assist  adult  education  director  and  teacher  of 
adult  home  economics  class  in  recruiting  students, 


T.la!iiiing  <"our?e  c«^ntent.  -t  lectin;!  -u  if  able  tearh- 
in:i  prore<lurf^?  and  fafili*io>. 

•  Share  ttMrliinir  ;iid<  arnl  or  hr\v  direrl^.r  .•  ••i 
instructor  be  aware  of  teaching  re^ourf  e>- 

•  i*Jan  wit}!  adult  teacher  f<fr  rn^^jicrativf  and  eiTee- 
tivc  u^e  of  facilifir  .  in  llie  h^me  ec-ononrK  s  rentt^r. 

•  Mainiain  a  fri-jr^-^lv.  inierer»-M  atlilu<le  that  pp>- 
rnotes  ^iuod  working  relal:.>nr]iij)s  with  adult 
dirc  ctcr  and  teacher. 

Identification  vA  Local  Home  Economic** 
Pro<irani  Needs 

Recognition  of  the  needs  and  interests  of  out-of- 
school  youth  and  adults  for  both  useful  and  *iainful 
employment  is  a  prerequisite  in  determining  suitable 
courses,  "^ourse  content,  space,  and  facilities  for  the 
home  economic?  adult  program.  Altliorrh  many  need? 
and  interests  are  common  among  adul:.-.  they  vary  in 
degree  of  importance  to  individuals.  Some  ways  to 
identifv  local  program  needs  are: 

•  Analyze  existing  opportunities  in  tlie  convnumity 
for  adult  learning  in  areas  of  home  economies 
before  planning  the  courses  to  be  offered.  Sources 
for  information  include:  local  colleges,  settlement 
houses,  social  agencies,  home  demonstration 
units,  church  and  community  groups. 

•  I  se  S*;ite  Education  Dc])artment  guides  when 
plannii.. .  a  program  i'jr  gainful  employment- 
Refer  to  courses  of  study  in  the  Fniployment 
Preparation  Sequencer. 

•  Develop  a  profile  of  adults  in  the  school  district, 
including  snob  daln  as:  observable  standards  of 
home  life,  ethnic  or  local  customs,  economic 
status,  occupations,  educational  background,  size 
oi  families,  leisure  i)ursuits.  Information  for  the 
profile  may  be  obtained  from:  village,  city,  and 
town  clerk  offices,  local  employment  and  indus- 
trial perso!inel  offices,  public  library,  organiza- 
tion headquarters.  Draw  implications  for  needed 
houu  economics  courses. 

•  College  data  on  types  of  problems  adults  face 
for  which  home  economics  courses  can  provide 
assistance.  Persons  from  whom  such  information 
can  be  secured  are:  former  class  mem.bers,  pni  ents 
of  present  secondary  school  pupils;  officers  and 
members  of  club  groups;  local  business  men  such 
as  bankers,  realtors,  merchants,  lawyers;  clergy- 
men 
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KiStahliphment  of  a  Home  Eronomic*;  Program 

Hie  atlult  home  f^ronomios  pro-ram  shr»u]«I  he  varied 
aini  adaptahle  to  individual  and  ^n-up.  Tli^  «;ize  and 
t>pe  of  r<sinmunity  and  extent  (4  lis  rescurrf-f  iiifiuem  e 
the  kind  of  |To^ram  devdof^ed.  Eaf  h  c<,VT?^e  should 
i»e  educationaily  sound  and  not  Hinited  to  skill  de- 
velopment alf^ne.  For  example,  the  elements  of  knittin^r 
ran  be  included  in  a  hroader  course  in  selection,  care, 
and  construction  of  clothinc  or  a  course  in  choofinc 
and  ronstructinp  home  acces.-nries.  Courses  desiirned 
to  (ievelop  marketable  <kiiis  fcr  ^i^ainful  eniplovment  are 
necessarily  more  specialized  and.  therefore,  more 
limited  in  scope.  Some  vays  to  organize  lv>ral  pro- 
^rram  are: 

•  Formulate  basic  philosophy  and  uhjectives  for 

total  adult  home  economics  projrram  at  the 
local  level  in  terms  of  persons  to  be  served, 
scope  of  pn»gram,  and  plan  of  organization. 

•  Utilize  an  advisory  committee  to  help  determine 
program  goals,  offerings,  reeded  space  atid  facili- 
ties and  to  assist  'n  stimulating  participation  in 
the  program.  Members  of  the  committee  may  be 
appointed  by  the  Board  of  Education,  school 
administrators,  or  other  school  personnel  who 
-^re  well  acquainted  with  the  school  district.  M^-m- 
bership  should  represent  vary  in-  ^am^^  'v; , 
organizations,  club  groups,  business'  ^(»s- 
sions,  and  diflFering  social  and  econ<v.  ^  k- 
grounds. 

•  Plan  with  representatives  of  other  disciplines 
?or  coordination  of  some  areas  of  study. 

•  Develop  a  flexible  progr.^im  structure  to  afford 
learning  opportunities  for  men  and  women  who 
vary  i    jge,  ability,  socioeconomic  status. 

•  Plan  'or  scheduling  variations  in  terms  of  num- 
ber and  Jength  v>f  sessions,  time  and  place  of 
meeting,  sequence  of  courses. 

PiomotioK  of  Home  Economies  Program 
Participation 

Adults  tend  to  participate  with  interest  when  they 
see  immediate  personal  benefits.  Therefore,  adult  pro- 
gram directors,  toachr^s,  and  advisory  committee 
members  must  maintain  a  high  level  of  enthusiasm 
and  a  continuing  program  of  interpretation  a.,d  pro- 
gram promotion.  Some  ways  to  promote  interest  in 
program  participation  ar<^: 

•  Plan  courses  in  total  program  which  center  on 


?pe<ial  needr  and  interr-<t<  of  individual  and 
faniilit-.  in  lorai  <ii-trict. 

•  P>f'  s-pt-rilir  wht-n  (  onmvjni;  jti n-  >:in.r?!ijf  i,  .n 
al'ouT  rnur^fs.  l\e  descriptivr.  ayp.  j|in-  title> 
which  define  C(mtent  and  its  impi^rtjiKv  to  thc 
individual. 

•  Apf>ea!  to  all  gr<>up«  of  potential  ^^tudenf^  thmu-h 
use  of  varied  media-  sue)}  3<  exhibit^  in  s<  lio,>] 
and  Co  imunit  v  of  actual  arti(  h-s  and  m  photo- 
graphs of  result:^  of  <  las>  instruction:  ariic  l,^s  an.] 
pictures  in  local  newspapers  about  rl.i>*-  ac\l\^■ 
tie>:  personal  contacts  throuils  ]u*mv 

ters.  telephone  calls:  descrif>tivo  hrorhurcs  and  'cr 
circulars. 

Procedures  in  Teaching  Home  Ecunoinirs  to 
.\dult8 

The  trarherV  selection  and  use  of  metluwls.  ma- 
tf^rials.  and  media  influence  the  v\Uri  and  W^r  of 
lt':iiniiig  that  takv^  place  in  the  re;v  fnn-d<Mr!nt)u  v-t na- 
tion. Sumo  wav^  to  provide  for  cffcr  iive  fcarhnvj  ;^re: 

•  Itilize  infoir  intion  about  the  hack-round  pup. 
aration,  and  ability  levels  of  learners  in  dt  termin- 
\n<i  appropriate  selection  of  methods  and  te<h- 
HJques.  Ascertain  such  informali  .n  l>v  moans 
of  *  hrf  klis^«.  questionnnires.  personal  int^f-rviews. 
and  observations. 

•  Select  methods  appropriate  to  size  of  -roup  and 
goals  to  be  achieved.  For  instance,  a  panel  dis- 
cussion is  suitable  for  larger  groups,  \ctual  prac- 
tice of  an  activity  should  he  provided  when 
ability  in  performance  is  the  desired  outcome,  if 
the  adult  prefers  to  practice  at  home,  a  discussion 
with  demonstration  followed  })y  work  at  home 
between  classes  may  be  planned. 

•  Vary  methods,  material>,  and  media  to  stimulate 
and  maintain  ;rterept.  Among  those  from  which 
to  choose  are  vanoi-.^  types  of  discussion  groups, 
panel,  s}Tiiposium,  debate,  brainstorming;  talks 
and  reports;  teacher,  stud.:  t,  or  guest  demonstra- 
tion; committee  work;  fif^ld  trips;  independent 
study;  interview  and  conferences;  observations: 
commercial  television;  lums  and  film.strips,  pro- 
grammed instruction:  books,  pamphlets,  periodi- 
cals; posters,  charts,  models,  overhead  projec- 
tion. 

•  Help  each  clash  member  to  feel  welcome  and 
accepted  by  the  group  and  to  experience  some 
measure  of  satisfaction. 
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Provi>ion  of  Home  Eronomicm  Space  and 

Hi*'  t'nvironm^nt  in  uhirh  e\{»enVnre<  take  plare 
is  important  f<»  the  kind  of  iirowth  that  will  occur. 
The  aduit  home  economics  pro;:ram  <^hould  be  taught 
in  an  attractive  settinir  conducive  to  use  of  a  variety 
(#f  teach  in::  procedijres.  Some  wavr  to  provi  "  facilities 
uhi<  }»  ]nonniU-  Irani inp:  hv  adult-  a. 

•  Ltiiiz'^  sp.i.  r'  and  facilities  most  aj-propriate  to 
*:rnup  and  goals  to  be  achieved.  The  most  eiTec- 
tivp  facilities  usually  ar*?  located  in  the  school 
home  economics  center,  but  sometimes  may  be 
found  in  other  places  in  the  school,  or  in  churches, 
organization  headquarters,  or  homes. 

^  Follow  a  specific  plan  for  obtaining,  maintain- 
ing, replacing  equipment  and  supplies  used  by 
adult  class  members.  When  facilities  are  shared, 
hold  periodic  meetings  of  personnel  involved  to 
regulate  standards  for  us(  an  !  care  of  equipment. 


Evaluation  of  the  Home  Economic**  Program 

Tlic  <-e>s  of  any  adult  proriram  can  he  dctprmine<^ 
ihrnuiih  usual  evaluative  procedures.  Evaluatinp  will 
idtntify  needed  adjustments  in  course  r^nr^nit  and 
teaching  method.  Some  <v  -  to  evalu^ate  the  pn^gram 
are: 

•  Look  continually  for  signs  which  may  indicate 
su(  cers  of  a  program.  Success  may  he  judg»^d  hv 
the  persistence  and  promptness  of  attendanr«-. 
participation  in  discussions,  evidence  of  applica- 
tion of  learning  to  home  situation,  requt^ts  for 
help  with  problems  not  considered  in  class. 

•  Make  an  objoctive  appraisal  of  the  tola^  program 
by  contacting  £s.ll  class  members  or  a  representa- 
tive sample,  and  'or  by  cont'cting  members  of  the 
advisory  committee,  Foctis  attention  on  the  ade- 
quacy of  the  curriculum,  the  training  experience 
and  effectiveness  of  the  instructional  staff,  the 
quality*  of  instruction.  Analyze  results  a^^  a  basis 
foy  further  program  planning  and  interpretation. 
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PART  I 


Sequence  of  Learnings 
in  Clothing  Construction 


This  plan  identifies  skills  to  be  mastered  in  ihc  cloth- 
in«x  conj^triiclion  phase  of  Home  Economic?  Grade  8, 
Home  Erononiirs  ],  2,  and  ^,  and  will  assist  tfachcrs 
when  developing  detailed  course  content.  No  learnings 
are  identified  in  relation  to  Home  Etonomics  11,  Tex- 
tiles and  Clothing.  Due  to  punils'  special  interest  and 
individual  abilities,  many  of  the  listed  learnings  in 
other  courses  woidd  automatically  be  covered  in  Home 
Economics  11  during  the  construction  of  a  carefully 
selected  project,  and  not  all  pupils  would  cover  the 
same  learnings.  Eaeh  new  skill  should  he  developed 
suffieiently  for  pu])ils  to  be  ready  for  more  advanced 
ones.  The  follow^ing  techniques  will  lead  to  more 
eflieient  use  of  class  lime:  pretesting  to  determine 
])Upirs  level  of  abdity;  using  illustrative  materials  to 


stimulate  pupil  sflf-direclion :  giving  grtVnp  deinonslra- 
tions:  eneouragiiig  pupils  to  work  on  pn:>jerls  outside 
of  ela.ss;  maintaining  a  level  of  expected  arhievement. 
Learnings  ha\e  been  groujx-d  in   six  eategori(^s: 

1)  .selection,   use.   ami  care  of  s(?wing  equipment: 

2)  hand  sewing  teehniques:  '> )  use  and  care  of  sew- 
ing machines:  d  I  selection,  u.  e,  and  earc  of  ])atlerns; 
5)  selection,  use,  and  care  of  fabrics;  6)  constnietion 
])rocesses.  Guides  for  selecting  aj)prt)priate  projects  for 
eaeh  course  are  given.  The  selection  of  an  individual 
construction  jjroject,  ebosen  according  to  the  pujjil's 
interest  and  abilities,  should  encompass  as  nuiny  of 
the  suggested  learnings  in  the  course  as  possible.  This 
material  is  to  he  used  in  conjunction  with  the  course 
outlines  for  Home  Economics  Grade  8  and  Home  Eeo- 
norftics  1,  2,  and  3. 


LEARNINGS  IN  CLOTHING  CONSTRUCTION 
-HOME  ECONOMICS  GRADE  8 

Witllin  Concept  II,  Subconcepts  Personal  Grooming 
and  Clothing  Construction,  emphasis  is  placed  on  learn- 
ing fundamental  sewing  techniques.  Adequate  skills 
should  he  developed  so  that  a  pu])il  can  be  self-sufficient 
in  repair  of  own  clothes  and  construction  of  a  simple 
garment.  Learnings  ap])ropriate  for  this  course  follow: 

/.  Selection,  use,  and  care  of  sewing  equipment 

•  Pins,  needles  and  thread  appropriate  for  task 

•  Pincushion  and  emery  for  care  and  use  of  pins 
and  needles 

•  Thimble  as  helpmate  toward  efficient  sewing 

•  Rulers,  laj)e  measures,  and  skirt  marker  as 
measuring  devices 

•  Scissors,    shears,    pinking    shears  including 
safety  procedures  in  use  of  each 

•  Seam  ripper  for  use  in  removing  basting  and 
machine  stitching 


•  Tracing  wheel  and  paper  for  transferring  pal 
tern  markings 

•  Iron  and  ironing  board  including  safety  and 
efficiency  in  use 

2.  Hand  scivin^  techniques 

•  Using  a  thread  knot  or  two-in-place  stitches 
to  begin  and  end  hand  sewing 

•  Fastening   snaps,   hooks   and   eyes,  buttons 
including  making  thread  shank 

•  Using  vertical  hemming  on  an  edge  machine 
stitched  hem 

3.  Use  and  care  of  sewing  machine 

•  Knowing  functions  of  various  parts  of  the 
machine 

•  Threading  and  operating  the  machine  and 
winding  a  bobbin  • 
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; — SYLLABUS 


•  A{ljuslin<i  the  -titch  regulator,  soam  jru'.ie 
for  seam  w  idth,  zipper  foot 

•  Cleaninj^  feed  dog  and  bobbin  case 

4.  Svlrclion,  use,  and  care  of  patterns 

•  Methods  of  taking  bust,  waist,  a  id  liip  meaure- 
inents 

•  Pattern  types  and  sizes  according  to  body 
measurements,  height  and  figure  type 

•  Adjustments  of  pattern  for  length 

•  Uses  of  information  on  pattern  envelope  and 
instruetion  sheet 

•  Uses  of  pattern  markings 

•  Methods  of  pinning  pattern  on  fabric 

•  Procedures  in  care  of  pattern 

5.  Selection^  use,  and  care  of  fabrics 

•  Source  and  physical  characteristics  of  cotton, 
cotton  blends,  and  linen 

•  Characteristics  of  plain,  twill,  satin  weaves, 
and  types  of  fabrics  woven  by  each  method 

•  Uses  of  selvage,  straight  of  fabric,  lengthwise 
and  crosswise  grain  line  in  garment  construc- 
tion 


h,  CoTtstruclion  proc€><scs 

•  Cutting   of  pattern   pieces   and  transferring 
markings 

•  Stay  stitcliing  in  appropriate  places 

•  Stitching  of  darts  and  tucks,  including  back- 
tracking 

•  Making  a  plain  jfoani  with  a  pinked  edge 

•  Ap])lviiig  facinj^,  using  under  sliteliing  on  a 
neck  or  arnihole 

•  Applying    zipper,    using    the    lapped  seam 
method 

•  Making  unlined  or  lined  patch  pocket,  placing 
emphasis  on  right-angle  corners 


Guides  for  Selecting  Appropriate  Projects 

Pattern:  No  more  than  four  pieces  exclusive  of 
facings;  no  sleeves  and  collars 

Fabric:  Closely  woven  cotton  or  cotton  blend, 
i.e.,  denim,  percale,  broadcloth,  solid 
color  or  small,  nondirectional,  overall 
design 

Suggested  Sleeveless  blouse,  weskit,  one-piece 
Projects:     jumper,  one-piece  sleeveless  dress 


LEARNINGS  IN  CLOTHING  CONSTRUCTION 
-HOME  ECONOMICS  I 

Within  Concept  II,  Subconcept  Clothing  and  Indi- 
vidual Growth,  focus  is  placed  on  the  coordination  of 
fabric  and  pattern,  methods  that  lead  to  a  properly 
fitted  garment,  and  the  introduction  of  more  special- 
ized equipment  and  machine  attachments.  New  learn- 
ings appropriate  for  this  course  follow: 

7.  Selection,  use,  and  care  of  sewing  equipment 

•  Slide  measure  for  use  in  spacing  buttons,  snaps 
and  hem  width 

•  Hem  markers  for  various  styles  and  fullness  of 
skirts 

•  Scalloping  shears  for  practical  and  decorative 
use 

•  Seam  ripper  to  cut  buttonholes 

•  Tailor's  chalk  and  wax  for  various  fabrics 


•  Press  cloth,  tailor's  cushion,  tailor's  ham, 
sleeve  board,  seam  board,  clapper  for  fabric 
and  area  to  be  pressed 

2.  Hand  sewing  techniques 

•  Using  tailor's  tacks  for  transferring  pattern 
markings 

•  Basting  pieces  together  using  even  and  uneven 
stitches 

•  Applying  slant  hemming  on  a  hem  finished 
with  single  fold  bias  or  seam  binding 

•  Using  overcasting  stitch  on  seams 

•  Gathering  small  amount  of  fullness 

3.  Use  and  care  of  sewing  machine 

•  Selecting  size  of  needle,  number  and  type  of 
thread,  size  of  stitch  and  tension  adjustment 
according  to  fabric  being  Used 
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•  Adjusting  broken  needle,  burned  out  bulb, 
jammed  bobbin  case 

•  Oiling  parts  periodically 

•  Using  buttonhole  and  ruffle  attachments 

•  Adjusting  stitch  regulator  and  tension  for 
gathering 

4.  Selection,  use,  and  care  of  patterns 

•  Characteristics  of  pattern  pieces  contributing 
to  sight  recognition,  i.e.,  blast  line  wider  in 
front  than  back,  cut  of  armhole  deeper  in 
back  than  in  front 

•  Techniques  of  pin  fitting  a  pattern 

•  Adjustments  of  pattern  for  dart  positions, 
waist  and  hip-line  size 

5.  Selection,  use,  and  care  of  fabrics 

•  Sources  and  physical  properties  of  wool,  silk, 
and  such  synthetics  as  nylon,  orlon,  acetate 

•  Characteristics  of  fabrics  made  by  knitting  and 
felting 

•  Characteristics  of  fabrics  in  relation  to  style 
of  pattern 

6.  Construction  processes 

«  Straightening  and  shrinking  of  fabrics 


•  Using  pin  basting 

•  Making  knife  pleats 

•  Applying  waistband 

•  Shaping  skirts  with  partial  lining 

•  Making  a  French  seam 

•  Finishing  a  seam  edge  with  machine  stitching 

•  Attaching  a  coller  using  a  fitted  facing  or  bias 
strip 

•  Setting  in  sleeve 

•  Fitting  a  waistline  seam 

•  Hanging  a  skirt 

•  Making  fabric  belt,  thread  and  belt  guides 


Guides  for  Selecting  Appropriate  Projects 

Pattern:  A  simple  garment  incorporating  a  fitted 
waistline  seam,  set-in  sleeves,  collar, 
knife  pleats,  and  lining 

Fabric:  Firmly  woven,  nonravelling,  nonstretch- 
able  wool,  silk  or  synthetic,  solid  colors, 
small  prints 

Suggested  One-piece  dress,  unlined  jacket  with 
Projects:    skirt,  blouse  and  skirt 


LEARNINGS  IN  CLOTHING  CONSTRUCTION 
-HOME  ECONOMICS  2 

Within  Concept  II,  Subconcepts  Maintenance  of  the 
Home  and  Furnishings  and  Management  in  Clothing, 
stress  is  placed  on  the  effective  use  of  sewing  techniques 
that  help  in  upkeep,  alteration,  or  remodeling  of  clothes 
and  household  items.  New  learnings  appr  opriate  are: 

1.  Selection,  use,  and  care  of  sewing  equipment 

•  Buttonhole  scissors,  blades,  pointed  shears  for 
cutting  buttonholes 

•  Needle  board  for  pressing  pile  fabrics 

•  Iron  as  a  means  of  steaming  pile  fabrics 

2.  Hand  sewing  techniques 

•  Using  slip  basting 


•  Applying  eyelet  snaps 

•  Making  covered  buttons 

•  Using  invisible  hemming  on  heavy  fabrics 

•  Making  hpnd-worked  buttonhole 

•  Darning,  patching 

3.  Use  and  care  of  sewing  machines 

•  Adjusting  machine  parts  for  fabric  thickness, 
mending,  and  darning 

•  Using  ?>tcachments  for  decorative  stitching 

4,  Selection,  use,  and  care  of  patterns 

•  Patterns  and  pattern  parts  suitable  to  fabric 
limitations  in  items  to  be  remodeled 
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•  Way?  to  adjust  pattern  pieces  to  meet  fabric 
limilations 

;3.  Selection,  use,  and  care  oj  fabrics 

•  Ways  of  renovating  fabrics 

•  Fabrics  suitable  for  combining  in  repair  and 
remodeling  of  an  item 

6.  Construction  processes 

•  Using  machine  basting 

•  Making  a  slashed  faced  or  bound  placki't 

•  Making  bound  buttonhole 

•  jNIending 

•  Adjusting  fit  and  hemhne 

•  Adding,  or  removing,  decorative  features  on 
garments 


LEARNINGS  IN  CLOTHING  CONSTRUCTION 
-HOME  ECONOMICS  3 

Within  Concept  III,  Subconcept  Clothing  for  the 
Family,  emphasis  is  placed  on  the  perfection  of  pre- 
viously learned  skills,  knowledge  of  intricate  sewing 
techniques,  and  increasing  speed  and  developing 
greater  self-direction.  New  learnings  appropriate  are: 

1.  Sel'sction,  use,  and  care  oj  sewing  equipment 

•  Point  turner  for  pushing  turned  corners  into 
shape 

•  Point  presser  and  seam  roll  for  tailored  ap- 
pearance 

2.  Hand  sewing  techniques 

•  Using  catch  stitch  and  tacking 

'  •  Making  arrowhead  tack  at  end  of  pleat 

3.  Use  and  care  of  sewing  machine 

«  Recognizing  symptoms  and  causes  of  stitching 
troubles,  and  adjusting  to  overcome  them 

•  Using  dilferent  types  of  machines 

•  Using   appropriate  techniques  for  stitching 
sheer  materials,  knitted  materials,  plastics 

4.  Selection,  use,  and  care  of  patterns 

•  Variation?,  in  helps  given  on  different  patterns 


2i^0 

Guides  fur  Selecting  Appropriate  Projects 

Pattern:    A  drsiiin  in  kfej)ing  with  fabric  limita-  , 

tion:  no  pattern  for  some  types  of  altera-  ; 

tion  (Kf  reniodelinji;  combination  of  parts  [ 
of  several  patterns 

Fabrics:   With  pile:  suitable  combination  of  tex-  ! 

tifles;  up  and  down  prints,  plaids,  or  i 
stripes  i 

Suggested  Projects:  \ 

Remodeling:      Jacket,  skirt,  or  jumper  from  a  coat;  j 
blouse,   skirt,   or  jumper  from  a 
dress;  deruriUive  features  added  to 
or  removed  from  garments;  pillows, 
belts,  hats  from  garments  1 

Altering:  Fitting  garments;   hanging  hems;  j 

shortening  sleeves;  replacing  but-  ! 
tons  i 


•  Sizes  and  pattern  types  for  garments  for  chil- 
dren and  men 

5.  Selection,  use^  and  care  oj  jabrics 

•  Types  of  sheer  and  knitted  fabrics  suitable 
for  tailored  design 

•  Types  of  plastics  appropriate  for  storage  acces- 
sories and  precautions  in  use  of  sheer  and 
knitted  fabrics,  plasties 

6.  Construction  processes 

«  Making  lapped  or  flat^felled  seams 

•  Trimming  excess  materials  from  seams 

•  Distributing  or  shrinking  excessive  fullness 

•  Making  a  raglan  sleeve,  a  gusset,  cuffs 

Guides  for  Selecting  Appropriate  Projects 

Pattern:  A  tailored  design  incorporating  sleeves 
with  cuffs,  gusset,  lapped  or  flat-felled 
seams 

Fabrics:     Sheer,  knitted,  or  plastic  materials 

Suggested  A  man's  or  boy's  shirt,  a  dress,  blouse, 
Projects:    bathrobe,  pajamas 
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PART  II 


Teaching  Basic  Learnings 
Through  Meal  Preparation 


TEACHING  BASIC  LEARNINGS  THROUGH 
MEAL  PREPARATION 

Home  economics  teachers  are  cliall^jiced  to  plan 
ways  of  teacliing  foods  so  that  pupils  will  receive 
knowledge  and  practice  in  planning,  preparing,  and 
serving  nutritious  meals  for  individual?  and  families. 
Obviously,  it  is  not  possible  or  desirabie  to  teach 
everything  there  is  to  know  about  preparin^^  and  serv- 
ing meals,  nor  can  it  al]  be  taught  in  one  course.  This 
means  that  (1)  only  the  basic  learnings  should  be 
taught  in  school  and  that  (2)  learnings  should  be 
taught  in  sequence,  beginning  with  the  simpler  learn- 
ings  in  grade  7  and  moving  to  more  difficult  ones  in 
Home  Economics  3.  The  most  realistic  way  to  teach 
nutrition,  meal  planning,  food  buying,  food  prepara- 
tion, serving  of  the  meal,  and  the  use  and  care  of 
equipment  is  on  the  meal  basis  and  in  relation  to  the 
particular  foods  in  a  given  menu. 

This  material  includes  basic  learnings  in  relation 
to  suggested  meal  patterns.  All  meal  patterns  for  each 
course  should  be  completed,  since  each  invx^lves  dif- 
ferent learning?,  Selection  for  menu  should  be  from 
suggested  food  ideas.  This  material  should  be  used  in 
connection  with  courses  of  study  for  grades  7  and  8, 
Home  Economics  1,  2,  and  3.  Reference  is  made  in  each 
course  of  study  where  this  material  is  to  be  used. 

When  the  meal  preparation  approach  is  used,  pupils 
have  an  opportunity  to: 

•  use  family-size  recipes  and  equipment 

•  see  cost  of  individual  food  items  in  relation  to 
the  total  meal  cost 

•  apply  nutrition  principles  in  planning  and  pre- 
paring  foods 

•  practice  management  principles  in  preparation 
and  serving  a  meal 

•  relate  class  learnings  to  home  situations 

•  plan  menus  within  meal  patterns,  adjusting  selec- 
tion and  preparation  to  socioeconomic  and  cul- 
tural backgrounds  and  to  differences  in  age  and 
health  needs  of  family  members 


•  experience  different  iypi»s  of  7neal  .service  imd 
practice  approved  etiquette  in  realistic  situations 

A  suggested  })lan  for  developing  a  series  of  lesson? 
in  relation  to  a  meal  pattern  followr: 

Introduce  and  explain  purpo?t»s  of  the  specific 
meal  pattern  and  food  ideas.  Give  approximate 
time  allocation  for  this  experience. 

•  Divitle  class  int<>  small  groups  for  food  prepara- 
tion lessons.  Have  each  iiioup  plan  menu  to  be 
prepared  in  class  within  the  ineal  ])attern  and 
other  meals  which  would  c.-mph  te  the  davV 
requirements.  All  groups  within  a  class  ncevK 
not  prepare  the  identical  mem:  however,  earn 
menu  should  include  foods  of  the  general  type 
suggested.  All  groups  need  not  prepare  meals  at 
the  same  time.  The  number  of  kitchens  will 
determine  the  number  of  groups  that  can  prepare 
meals  at  any  one  lime. 

•  Plan  class  time  for  exploration  of  nutritive  value 
of  foods  in  the  menu;  how  to  buy,  handle,  and 
store  foods  in  menu;  methods  and  principles 
in  prejj^rJng  each  food:  selection  and  use  of 
appropriate  utensils  and  equipment  for  prepara- 
tion of  each  item;  ways  of  setting  table,  serving 
and  eating  foods  in  the  menu;  management  prac- 
tices  in  planning,  preparing,  and  cleanup. 

•  Check  within  each  group  previous  cooking  experi- 
ences each  pupil  has  had  with  foods  in  menu. 
Use  this  information  to  plan  within  the  group  for 
division  of  responsibility,  so  each  pupil  will  have 
new  experiences. 

•  Make  plans  regarding  number  of  groups  which 
will  prepare  foods  at  one  time,  and  the  experi- 
enccs  related  to  the  specific  patterns  which  pupils 
not  engaged  in  actual  food  preparation  will 
undertake.  Meals  may  be  served  in  entirety  oi  in 
parts  depending  upon  menu,  tlass  time,  experi- 
ences of  pupils. 
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•  Plan  H'ilh  pupils  for  experiences  at  home  which 
will  further  develop  skill  in  preparation  of  food? 
in  the  serving,  and  cleanup  after  meal?. 

The  use  of  appropriate  methods,  material*,  and 
media  is  essential  in  bringing  about  effective  learnings 
in  the  many  aspects  of  meal  preparation.  Some  meth- 
ods, materials,  and  media  with  suggested  uses  are: 

Methods: 

Suj)erviced  or  independent  study — for  getting  back- 
ground information  on  such  topics  as  food  habits  in 
various  cultures  prior  to  preparation  of  foods  of  dif- 
ferent nationalities,  studying  characteristics  of  utensils 
and  equipment  used  in  preparation  and  service  of 
foods  for  oral  class  reports,  determining  types  of  stor- 
age areas  and  appropriate  ways  to  store  various  foods 
in  the  home  as  a  basis  for  evaluating  storage  practices 
in  the  home  economics  department 

Demonstration — for  showing  approved  procedures 
in  using  new  processes  and  equipment,  comparing 
various  types  of  food  products,  emphasizing  managerial 
aspects  of  food  preparation.  Demonstrations  are 
especially  effective  when  class  periods  are  short, 
classes  are  large,  and  equipment  and  space  are  Hmifed. 

Field  trip — for  seeing  various  kitchen  arrangements, 
comparing  different  types  of  table  appointments, 
observing  shopping  prnctices  of  individuals  and 
families,  experiencing  eating  away  from  home 

Discussion — for  analyzing  research  studies  in 
nutrition,  clarifying  principles  in  food  preparation, 
evaluating  food  preparation  lessons 

Committee  or  small  group  work — for  planning, 
preparing,^  serving,  and  evaluating  food  preparation 
lessons,  dividing  responsibilities  for  such  class  projects 
as  a  faculty  lea,  a  buffet  for  parents 


Laboratory  work — for  developing  managerial 
ahilitv.  preparing  and  serving  f^odr,  applyiniX  general- 
izations and  principle?  in  preparing  various  foods 

•Vlalerials  and  Medi:  : 

Filnistrips,  nriovies,  television  programs — for  demon- 
strating processes  in  food  pre}>aration  vind  serving; 
showing  results  of  good  an<l  poor  nutritional  pracdces: 
bringing  new  ideas  regarding  use  of  foodr.  table  ap- 
pointments, equipment 

Bulletin  boards — for  motivating  intcrCi^t  in  the 
study  of  nutrition,  showing  variety  in  table  netting?  and 
in  methods  of  preparing  foods,  illustrating  work 
simplification  procedures 

Chalk  boards — for  formulating  generalizations,  sum- 
marizing discussions,  instructing,  lesson  goals 

Opaque  projector — for  showing  charts  on  food 
value?,  analyzing  menus  made  by  pupils,  studying  lines 
of  traffic  in  various  kitchen  arrangements 

Text  and  reference  books — for  getting  authentic 
information  regarding  principles  of  food  preparation 
and  nutrition  information,  obtaining  various  points 
of  view  regarding  table  service  and  management  prac- 
tices, learning  facts  about  various  food  products  and 
equipment 

Duplicated  materials — for  indicating  standards  of 
work  and  behavior  in  food  preparation  lessons,  giving 
criteria  for  evaluating  experiences,  giving  recipes  and 
policies  regarding  classroom  procedures 

Commercial  materials — for  illustrating  procedures 
in  food  preparation  and  service,  obtaining  historical 
material  about  a  product  or  process,  getting  back- 
ground information  about  steps  in  manufacturing  or 
processing  a  product,  showing  techniques  in  using  and 
'caring  ^or  products  and  equipment 


SUGGESTIONS  FOR  MEAL  PATTERNS- 
HOME  ECONOMICS  GRADE  7 

Within  Concept  II,  Personal  Development  Through 
Foods,  emphasis  is  placed  on  acquiring  basic  skills  in 
mealtime  management  and  in  the  selection  and  buying 
^  foods.  Suggested  meal  patterns,  food  to  be  prepared, 
and  related  learnings  follow.  The  planning  of  specific 
foods  for  each  meal  pattern  should  be  done  in  relation 
to  the  socioeconomic  and  cultural  backgrounds  of 
pupils.  Availability  and  costs  of  foods  in  the  community 
should  also  be  considered. 


LEARNINGS  I 

•  Principle  regarding  change  in  nutritive  value  of 
citrus  fruit  when  exposed  to  air 

•  Ways  and  equipment  for  preparing  citrus  fruits 
O  Principle  regarding  the  >*ffect  of  heat  on  protein 

•  Methods  and  equipment  for  preparing  eggs 

•  Garnishes  appropriate  to  serve  with  eggs 

•  I^rocedures  in  using  toaster  and  broiler 
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•  Ways  of  serviiig  toast 

•  Principle  regarding  the  scalding  of  milk 

•  Techniques  and  equipment  for  u?ing  prepared 
mix.  syrup,  individual  ingredients  for  cocoa 

McqI  Pattern  I       Food  Ideas 
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Appetizer  Krej=h  citrus  fruit 

Main  dish  Egg?:  scrarnbled.  poached 

Breadstuff  Toast:  plain,  cinnamon 

Beverage  Cocoa,  chocolate 


LEARJSINGS  II 

•  Principle  regarding  the  effect  of  hot  liquid  on 
flour 

•  Comparisons  of  canned,  frozen,  and  homemade 
Soup  in  relation  to  nutritive  value,  cost,  flavor, 
time  of  preparation 

•  Techniques  and  equipment  for  making  white 
sauce 

•  Uses  of  white  sauce 

•  Techniques  of  making  mixed  minced  sandwich 
filling 

•  Procedures  for  making  sandwiches 

•  Ways  of  cutting  and  serving  sandwiches 

•  Types  of  breads  and  rolls  suitable  for  sandwiches 

•  Principles  in  reconstituting  dried  fruit 

•  Ways  of  serving  cooked  and  uncooked  dried  fruit 

•  Procedures  and  equipment  in  preparing  and  serv- 
ing dried  fruit 


Meal  Pattern  II 

Food  Ideas 

Soup 

Cream  style:  corn, 

asparagus,  spinach, 

celery,  tomato 

Sandwiches 

Bread:  any  type,  rolls 

Filling:  minced  bologna 

and  pickle,  cream  cheese 

and  olive,  ground  cheese 

and  pimento 

Dessert 

Cooked  dried  fruit: 

individual  fruits, 

mixed  fruits 

LEAkM\CS  III 

•  Principle  regard ing  the  efTcct  f)f  lieat  on  protein 

•  Variations  in  recipes  and  bakina  di^lltv  for  moat 
loaf 

•  Procedures  and  equipment  for  inakirg  meat  loaf 

•  Techniques  and  eqnipnieiil  iar  preparing 
vegetables 

•  \^  ays  of  keeping  Vegetables  cri^p 

•  Ways  of  arranging  vcgetal)lcs  attractively 

•  Comparison  of  commercinlly  made  and  home- 
made refrigerator  cookies  in  relation  to  coj^l. 
appearance,  flavor,  and  prej)aration  time 

•  Procedures  and  equipment  in  making  refrigerator 
cookies 

•  Ways  of  storing  sandwiches  ft>r  future  use 

Meal  Pattern  III     Food  Ideas 


Alain  dish 
Relishes 


De?scrt 


Meat  loaf:  beef,  ham, 
pork,  veal 

Finger  vegetables: 
carrot  strips;  radish 
r<3ses:  celery  curls; 
green  pepper  rings; 
cauliflower  flowerettes 

Co'ikies:  refrigerator 


LEARNINGS  IV 

•  Principle  regarding  efi'ect  of  heat  on  jjrotein 

•  Procedure  in  cooking  such  starchy  foods  as 
noodles,  macaroni,  rice 

•  Advantages  in  using  casserole  dishes 

•  Types  of  topping?  for  casseroles 

•  Types  of  foods  to  be  combined  with  carbohydrate 
foods  in  a  casserole 

•  Kinds  of  green  vegetables  available  in  frozen 
form 

•  Procedures  in  cooking  frozen  vegetables 

•  Comparisons  of  frozen,  ca^xned,  and  fresh  green 
vegetables  in  relation  to  food  value,  flavor,  tex- 
ture, and  cost 
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•  Principles  reg^ardinp  mixing  and  han^ilin!!  of  a 
linur  mixture;  use  of  leavening  agent 

•  Techniques  and  equipment  for  makini:  muffins 

•  Ways  of  keeping  and  reheating  muffins 

•  Ways  frozen  vegeta?)les  are  packaged 

•  Ways  of  serving  frozen  vegetables 

•  Techniques  and  equipnient  for  making  fruit  gela- 
tin 

•  Arrangement  of  fruits  in  gelatin 

•  Procedures  for  unmolding  and  serving  gelatin 
desserts 
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Meal  Paffrrn  11 


Alain  <]i-h 


Vegetable 
Breadstuff 
Desserts 


2i:^ 

(-asrtMolt^:  tuna  ti>li 
an*]  iioudic^.  niarar<»ni 
and  iherst*.  rj<"t'  and 
rlioj^pfd  nirat 

I'rozrn  grern  vciirtaMr 

Muniri>:  plain.  \  ariati<uis 

MoKlfd  fruit  gtlatin: 
i^inglc  or  combination 
of  fruits 


SUGGESTIONS  FOR  MEAL  PATTERNS- 
HOME  ECONOMICS  GRADE  8 

Within  Concept  I,  Subconcept,  Care  of  the  2-6- 
Year-Old  Child,  and  Concept  II,  Subconcept,  Personal 
Grooming,  focus  is  on  ways  teen  agers  can  promote 
health  of  younger  children  through  serving  nutritious 
snacks  and  meals  and  Ways  teen-agers  can  maintain 
personal  health  through  Well-balanced  diets.  Suggested 
meal  patterns,  foods  to  be  prepared,  and  related  learn- 
ings follow.  The  planning  of  specific  foods  for  each 
meal  pattern  should  be  done  in  relation  to  the  socio- 
economic and  cultural  background  of  pupils.  Avail- 
ability and  costs  of  foods  in  the  community  should 
also  be  considered. 

LEARNINGS  I 

•  Principles   involved   in   the  cooking  of  fresh 
vegetables 

•  Types  of  vegetables  which  provide  pleasing  color 
and  texture  co.Tibinations 

•  Techniques  and  e^luipment  for  preparing  fresh 
vegetables  by  different  methods 

•  Types  of  cheese  suitable  for  serving  as  accom* 
paniments  with  other  foods 

•  Methods  of  preparing  slices  and  cubes  of  cheese 

•  Ways  of  arranging  foods  attractively  on  plate 

•  Principles  regarding  baking  powder  as  leaven- 
ing agent 

•  Types  of  fruits  suitable  for  cobblers 

•  Toppings  appropriate  for  cobblers 

•  Techniques  and  equipment  used  in  making  cob* 

biers 


•  Ways  of  garnishing  and  serving  fruit  coMilers 

•  Variatit)ns  in  doughs  used  in  fniit  cobblers 

Meal  Pattern  /         Food  Ideas 

Main  dish  Fre^h  vegt'table  plate 

with  cheese  ^^lices: 
three  difTerent  vege- 
tables cooked  by  boil- 
ing and  broiling,  one 
served  creamed 

Dessert  Fruit  cobbler  with 

biscuit  dough 


LEARNINGS  II 

•  Principles  regarding  change  in  color  of  fresh 
fruit  when  exposed  to  air 

•  Ways  of  preventing  discoloring  of  fresh  fruits 

•  Procedures  in  preparing  and  serving  frcsli  fruits 
for  salads 

•  Principle  regarding  the  effect  of  heat  on  protein 

•  Techniques  and  equipment  in  hard  cooking  eggs, 
in  preparing  egg  salad  mixture,  and  in  making 
finger  sandwiched 

•  principles  involved  in  cooking  starchy  products 
and  protein  foods  used  in  desserts 

•  Comparisons  of  ready  prepared,  partially  pre- 
pared, and  instant  puddingS5  with  those  made 
from  scratch  in  terms  of  cost  and  flavor 

•  Ways  of  garnishing  puddings 
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Mral  Pattern  J I 

Fnnd  hJen^ 

Main  di>h 

rrr-li  fruit  'inln€^ 

J    i^-^-*!     llLiAll  ^UiUtA 

with  0t  least  three 

fruits  and  fruit 

salad  dressing 

BreadMuff 

FiniTcr  sandwich: 

wi!h  f^u  salad  fillini; 

Bread :  any  type 

Dessert 

Pudding:  tapioca. 

rice,  cornstarch 

LEARNINGS  HI 

•  Types  of  Miacks  appropriate  for  children  and 
teen-ag^ers 

•  Techniques  and  equipment  for  preparing  and 
baking  drop  cookies 

•  Calories  and  food  values  found  in  various  types 
of  drop  cookies 

•  Conibinalions  of  fruit  juices  making  tasty  drink 

•  Ways  of  preparing  ice  cubes  with  pieces  of  fruit 
and  ice  in  different  shapes  for  use  in  punches 


Meal  PnU.'rn  III      h\uul  lJ.a< 
Beverage  Punch:  fruit 


LEARNINGS  IV 

•  Priu(  ii)les  regarding  baking  po\v(]<'r  as  a  K*av<*n- 
ing  agent,  cooling  bread  b^bire  rbcirm 

•  brocedurcs  and  equipment  for  pn-paring  quick 
bread 

•  Types  of  equipment  suitable  for  making  milk 
shakes:  blender,  shaker,  can 

•  Nutritive  values  of  whob.-.  skimmed,  and  honing- 
enized  milk 

•  Variations  of  plain  milk  sliake 

Meal  Pattern  IV      Food  Ideas 

Breadstuff  Qrick  l>rcad:  fruit, 

nut 

Beverage  Milk  shake:  plain- 

variations 


SUGGESTIONS  FOR  MEAL  PATTERNS- 
HOME  ECONOMICS  1 

Within  Concept  II,  Subconcept,  Food  for  Health 
.-^nd  Development,  emphasis  is  placed  on  preparing  and 
serving  safe  and  nutritious  food  to  children,  ages  6 
to  12,  and  to  adolescents,  in  discovering  possibilities 
for  growth  and  self-expression  through  food  prepara- 
tion and  service,  and  building  some  appreci-^tion  of 
foods  of  other  cultures.  Suggested  meal  patterns,  foods 
to  be  prepared,  and  related  learnings  follow.  The  plan- 
ning  of  specific  foods  for  each  meal  pattern  should  be 
done  in  relation  to  the  socioeconomic  and  cultural 
backgrounds  of  pupils.  Availability  and  costs  of  foods 
in  the  community  should  a!?o  be  considered. 

LEARNINGS  I 

•  Principles  regarding  cooking  of  meats 

•  Types  of  fresh  and  canned  vegetables  appropriate 
for  stew 

•  Techniques  for  preparing  meat  and  vegetables  for 
stew 

•  Types  of  equipment  suitable  for  preparing  stews: 
electric  fry  pan,  pressure  saucepan,  skille': 


•  Principles  re^zarding  "change  in  color  of  fresh 
irn'A  when  exposed  to  air 

•  Procedures  and  equipment  in  preparing  ingredi- 
ents for  fruft  salad 

•  Ways  of  serving  salad  attractively 

•  Principles  involved  in  using  air  as  leavening 
agent 

•  Procedures  and  equipment  in  preparing,  baking, 
and  serving  sponge  cake 

•  Ways  of  expressing  creativity  in  use  of  icing, 
fruit,  confectionary  sugar  for  cakes 


Meal  Pattern  I 

Food  Ideas 

Main  dish 

Meat  stev\  beef. 

veal,  larid) 

Salad 

Waldorf  salad: 

apples  in  combina- 

tion with  such  foods 

as:  raisins,  nuts. 

bananas,  grapes. 

celery 

Dessert 

Cake:  sponge 
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LE4RM\GS  11 

Principle  rejrarflin,!r  chance  in  color  in  fresh 
fruit  when  exj)o?f*d  to  air 

Type?  of  fruit  for  interesting  color  and  texture 
comhinations 

Ways  (»f  fervin^  fruit  cup  attractively 

Teihnique*^  and  ecjuipmcnt  for  preparing,  cook- 
ins,  and  serv  ing  pouUry 

Ft»rm5  of  poultry  available  in  markets  and  meth- 
ods of  cooking:  each  type 

Techniques  and  equipment  for  preparing  and 
serving  baked  and  scalloped  vegetables 

Comparis=ons  of  fresh  and  frozen  baked  potatoes 
in  terms  of  cost  and  flavor 

Toppings  suitable  for  scalloped  dishes 

Techniques  and  equipment  for  preparing  corn 
bread 

Comparisons  of  packaged  quick  bread  with  that 
made  from  scratch  in  relation  to  cost,  flavor, 
texture 

Types  of  equipment  suitable  for  mixing  cake 
batter:  electric  mixer,  spoon 

Procedures  and  equipment  for  making  and  bak- 
ing cupcakes 

Ways  of  expressing  creativity  in  icing  cakes 

Comparisons  of  recipes  for  diffeient  types  cf  cup- 
cakes in  relation  to  ingredients 

'  Types  and  functions  of  ingredients  used  in  mak- 
ing cupcakes 


Appetizer 
Main  dish 
Vegetables 


Bread^tuf^ 
Dessert 


Fruit  cup:  fresh, 
frozen,  canned  fruit 

fV)ultry:  fricassee, 
leaked,  r<»a£-l 

Baked:  -a bite  or 
sweet  -'otato 
Scalloped corn, 
tomatoes.  («nion 

Corn  bread 

Cupcakes 


Select  one  or  two  countries  and  plan  a  meal  appro- 
priate for  each,  following  the  meal  pattern  and  example 
of  a  Japanese  meal  below. 

LEARNINGS  III 

•  Variations  in  wavs  of  preparing  and  serving 
foods  compared  to  American  ways 

•  Equipment  used  in  preparing  foreign  foods 

•  Foods  typical  of  specific  countries 

Meal  Pattern  III     Food  Ideas 


Soup 

Main  dish 

Salad 

Dessert 

Beverage 


Clear  ccisomme 
(Suimono) 

Sukiyaki 

Spinach  (Aemona) 

Japanese  sponge 
cake  (Katsetura) 

Tea 


SUGGESTIONS  FOR  MEAL  PATTERNS- 
HOME  ECONOMICS  2 

Within  Concept  II,  Subconcept,  Management  of 
Family  Meals,  focus  is  on  good  management  of  re- 
sourct;s  in  planning,  preparing,  and  serving  meals. 
Suggested  meal  patterns,  foods  to  be  prepared,  and 
related  learnings  follow.  The  planning  of  specific  foods 
for  each  meal  pattern  should  be  done  in  relation  to 
the  socioeconomic  and  cultural  backgrounds  of  pupils. 
Availability  and  costs  of  foods  in  the  community 
should  also  be  considered. 


LEARNINGS  I 

•  Methods  of  preparing  canned  and  frozen  fish  for 
salad 

•  Foods  suitable  for  combining  in  salad  to  extend 
the  fish 

•  Ways  of  serving  fish  salad  attractively 

•  Principles  involved  in  using  yeast  as  leavening 
agent 
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•  IV»a'^}urt^r  in  making  and  baking  veasl  to\U 

•  G^mparifon?  <»f  mixe^.  brown  and  ferve.  and 
h<:meinade  veafl  rollr 

•  Wavj.  of  reheating  rull=. 

•  Principles  regard ing  the  freezing  uf  ice  cream 

•  Procedures  and  equipment  in  making  and  freez- 
ing ice  cream 

•  Tf»pping*i  U)  serve  with  ice  cream 

•  C<)ni])arisonr-  of  ice  cream  completely  home  pre- 
pared and  that  made  from  mixes,  in  terms  of  tex- 
ture, cost,  flavor 


?TATE  OF  NEW  VORK 

Mral  PiUfrn:  //        Fo<>,I  Liras 


Meal  Pattern  I 

Food  Ideas 

Salad 

Fish:  sahiion,  tuna, 

crabnieat,  shrimp 

Breadstuff 

Yeast  rollr:  any 

shape 

Dessert 

Ice  cream:  any 

flavor 

LEARNINGS  II 

•  Cuts  of  meat  which  are  less  tender 

•  Principles  involved  in  cooking  less  tender  cuts 
of  meat 

•  Procedures  tor  roasting  less  tender  cuts  of  meat 

•  Advantages  of  oven  meais 

•  Procedures  for  cooking  vegetables  in  a  roast 

•  Principles  involved  in  preparing  and  baking 
meringue  and  cream  pie  filling 

•  Techniques  and  equipment  in  preparing  all  parts 
of  the  pie 

•  Comparisons  of  packaged  pie  filling  and  com- 
pletely home-prepared  filling  in  relation  to  cost, 
ease,  and  time  of  preparing 

•  Types  of  vegetables  appropriate  for  oven  cooking 

•  Ways  to  use  the  oven  economically  in  preparing 
meals 

•  Ways  of  preparing  vegetables  for  cooking  in  a 
roast 

•  Types  of  utensils  for  roasting  meat 


-Main  dish 


Vegetables 


Dessert 


Huast  meat:  econ:miy 
cuts  of  bec'f.  pork, 
veal.  l:/7ib 

Co<  »ked  in  rua<l : 
potatoes,  carrots, 
onions 

Pie:  cream  with 
graham  cracker  or 
cookie  crust  and 
meringue  topping 


LEARNINGS  III 

•  Cuts  of  meat  suitable  for  broiling 

•  Procedures  in  oven  broiling  tender  cuts  of  meat 

•  Precautions  in  oven  broiling 

•  Types  of  vegetables  suitable  for  pan  frying 

•  Procedures  in  sauteir^g  foods 

•  Ways  of  using  leftover  vegetables  in  gelatin  salads 

•  Procedures  for  unmolding  and  serving  gela!in 
salad 

•  Techniques  and  equipment  in  making  and  baking 


pastry 

•  Ways  of  thickening  fru 

its  for  pastry 

•  Variations  in  top  crust 

in  pies 

Meal  Pattern  III 

Food  Ideas 

Alain  dish 

Broil  meat:  tender 

cuts  of  beef,  pork, 

veal,  lamb 

Vegetables 

pan-fried:  potatoes, 

eggplant,  parsnips. 

Salad 

Gelatin  with  raw 

and  cooked  vegetables 

Dessert 

Pastry:  fruit  in  p?e, 

tart,  turnover 

LEARNINGS  IV 

•  Cooking  processes  suitable  for  variety  meats 

•  Procedures  and  equipment  for  preparing  variety 
meats 

•  Garnishes  commonly  served  with  different  variety 
meats 
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•  Prin.-  in    making    anA    bakiriir  vi';:etable 

•  T#'<  }iniqUf^<i  and  fMjuipnirnt  in  making  anfi  ?erv- 
inu  \«\::etaLle  souffler^ 

•  Type>  (>f  fruit?  --uitaMc  for  upride-do^vn  cake 

•  Techniques  and  equij)nient  used  in  making  up- 
sidf-down  cake 

•  \^ays  of  ?ier\  iri^  up>ide-do\vn  rake 


EnCtATION  5YLL.\Bi  5  2\  . 

Main  IJi^h  \  .irirty  nit^at>. 

I1\*T.  ht  art.  kidntu, 
t«nji:ue.  swettl'rcatls 

Vejzet^ble  SouiBe:  corn, 

spinach 

Dessert  (laki.^:  I  psidt  J<i\\n 

raki'  with  fruit 


SUGGESTIONS  FOR  MEAL  PATTERNS^ 
HOME  ECONOMICS  3 

Within  Concept  III,  Subconccpt,  Meeting  Family 
Food  Needs  and  Concept  IV,  Subconcept.  Meeting 
Special  Needs  of  the  Aging,  emphasis  i?  placed  on 
adjustments  in  family  meals  to  meet  special  food  needs 
of  members  and  on  appropriate  foods  for  various  types 
of  enterta'-iiing.  Suggested  meal  patterns,  foods  to  be 
prepared,  and  relaied  learnings  follow.  The  planning 
of  specific  foods  for  each  meal  pattern  should  be  done 
in  relation  to  the  socioeconomic  and  cultural  back- 
gromid  of  pupils.  Availability  and  costs  of  foods  in  the 
community  should  also  be  considered. 

LEARNINGS  I 

•  Ways  to  vary  fruit  juices  as  appetizers  by  combin- 
ing several,  serving  with  sherbet  or  carbonated 
beverage 

9  Accompaniments  to  serve  with  fruit  juices 

•  Techniques  and  equipment  in  preparing  a  main 

dish,  molded  salad 

•  Ways  of  serving  molded  salads  attractively 

•  Types  i  f  dishes  suitable  for  baking  and  serving 


•  Combinations  ol  vegetables  in  casserole  in  rela- 
tion to  compaJ.ible  flavors,  colors 

•  Toppings  suitable  for  baked  vegetables 

•  Procedures  for  heating  breads  in  aluminum  foil 

•  Types  of  breads  and  spreads  that  combine  well 

•  Principles  regarding  the  freezing  of  sherbet 

•  Procedures  and  equipment  in  making  sherbet 

•  Types  and  characteristics  of  coffee 

^  Variations  in  types  of  coffee  makers  and  methods 
of  making  coffee 


Meal  Pattern  I 


Fond  Idras 


Appetizer 
Main  dish 

Vegetables 

Breadstuff 


Dessert 
Bevera^o 


1' ruit  juice 

Molded  salad:  fish, 
meat,  poultry 

leaked:  carrot, 
cabbage,  eggplant 

Hot  bread :  Italian, 
French,  served  with 
plain  or  garlic 
butter 

Sherbet 

Coffee 


LEARNINGS  II 

•  Types  of  hot,  main  dishes  suitable  for  buffet 

•  Ways  of  serving  main  dish  at  buffet  type  meal 

•  Ways  of  shredding  raw  vegetables 

•  Foods  which  combine  well  with  shredded  raw- 
vegetables 

^  Types  of  salad  dressings 

•  Ways  of  serving  salads  for  a  large  group 

•  Types  of  breadstuffs  suitable  for  serving  buffet 
style 

•  Procedures  in  preparing  and  storing  sandwiches 
prior  to  meal 

•  Principles  regarding  egg  and  flour  cookery 

•  Types  of  filling  for  cream  puffs  and  eclairs  when 
used  as  dessert 

•  Procedures  and  equipment  for  making,  baking, 
and  filling  puff  pastry 

•  Ways  of  using  puff  pastry  other  than  dessert 
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Meal  Pattern  II       Food  Ideas 


Meal  Pattern  III      Fowl  Ideas 


Main  dish 


Salad 
Bread 

Dessert 


Chafinf-  diAi: 
Swedish  meal  halls; 
creamed  ch.icken,  mush- 
room and  peas  served 
with  noodles  or  rice 

Shredded  raw  vegeta^de:- 
cabbage,  carrots,  beets 

Commercially  prepared: 
nut,  BosSlon  brown, 
fruil-nut  made  into 
butter  sandwiches 

Puff  pastry;  eclairs, 
cream  puffs 


LEARNINGS  III 

•  Principles  regarding  cooking  of  fish 

•  Ways  of  cooking  fish 

•  Types  of  fresh  and  frozen  fish 

•  Types  of  garnishes  appropriate  for  fish 

•  Variations  in  preparation  of  fish  for  small  chil- 
dren and  older  people 

•  Principles  involved  in  cooking  strong  flavored 
vegetables 

•  Methods  of  cooking  and  serving  vegetables 

•  Adjustments  which  may  be  needed  in  kmds  of 
vegetables  for  small  children  and  older  people 

•  Types  of  vegetables  or  fruits  which  go  well 
together  in  a  salad 

•  Types  of  greens  appropriate  for  salads 

•  Methods  of  preparing  foods  for  salad 

•  Ways  of  arranging  salad  items  for  attractiveness 
and  appeal 

•  Adjustments  needed  in  type  of  salad  dressing  to 
meet  needs  of  family  members 

•  Principles  involved  in  making  custard 

•  Ways  of  serving  custard  appropriate  for  family 
members  of  various  ages 

•  Toppings  which   add   interest   and  variety  to 
custard 

•  Variations  in  ingredients  in  custard  pies 


Main  dish 


Veiijetablos 


Salad 


Dessert 


Baked  fish:  Pok\ 
salmon,  haddock, 
halibut,  l»  u: 

Boiled,  slroiijj; 
flavored:  cabbage, 
cauliflower,  onions, 
turnips  with  butter 
or  sauce 

Raw  vegetable  or 
fresh  fruit:  at 
least  two  different 
fruits  or  vegetables 
arranged  on  greens 
with  dressing 

Custard:  pie, 
pudding 


LEARNINGS  IV 

•  Types  of  meat  and  poultry  suitable  for  outdoor 
cooking 

•  Procedures  and  equipment  in  cooking  meat  and 
poultry  outdoors 

•  Variations  in  commercially  and  home-prepared 
barbecue  sauces 

•  Ways  of  serving  broiled  or  barbecued  meat  and 
poultry 

•  Types  of  beans  suitable  for  baking 

•  Techniques  and  equipment  for  baking  dried  beans 

•  Ways  of  keeping  baked  beans  hot  for  serving  at 
a  picnic 

•  Accompaniments  appropriate  to  serve  with  baked 
beans 

•  Types  of  homemade  and  commercially  prepared 
relishes 

•  Ways  of  arranging  relishes  for  serving  at  an  out- 
door picnic  or  inside  meal 

•  Procedures  and  equipment  for  making  molded, 
pressed,  and  filled  cookies 

•  Types  of  fillings  suitable  for  cookies 

•  Ways  of  decorating  cookies  for  various  occasions 

•  Dessert    foods    appropriate    for    serving  with 
cookies 
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Meal  Pcttcrn  iV      Food  Ideas  •  Procedures  and  equipment  for  making  baiter 


VJain  fli=h 

Broiled  or  barbecued 

quick  bread  and  meat  to  accompany  it 

inear,  poultry 

•  Toppings  suitable 

for  serving  with  waffles  and 

Ve^eU  allies 

Dried  beans:  lim 

:riddle  cakes 

pea,  black-eye(^ 

Vays  of  preparing 

and  serving  fresh  fruits 

Relishes 

Commercially 
home  canned: 

^  Rcjuipment  used  in 

^■'l^l^tlllll^    it     oil    11  U 

olives,  pickles, 
beets,  peaches, 
apples 

Cookies:  molded, 
pressed,  filled 

Meal  Pattern  V 

Food  Ideas 

Main  dish 

Quick  bread: 

Dessert 

waffles,  griddle 
cakes 

Meat:  sausage,  bacon 

LEARNINGS  V 

Dessert 

Fresh  fruit: 
grapefruit,  melon, 

^  Principles  regarding 

use  of  leavening  agents 

berriec>,  oranges 
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PART  III 

Bibliography  for 
Courses  of  Study 

BIBLIOGRAPHY  FOR  COURSES  OF  STUDY 

Whenever  several  hooks  are  listed  by  the  same  author,  a  number  appears  in 
parentheses  (  )  at  the  end  of  the  reference.  This  number  also  appears  after  the  author's 
name  in  the  ''Reference  Guide"  following  each  course  of  study,  identifying  the  proper 
reference. 
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McGraw-Hill.  1961 
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Wiley,.  1960 

220 


54SG 


HOME  KCONOMirs  Kl)Uf:\T10N — SYLLAHl'S 

Carson,  Byrta,  &  Ranieo,  M.C.  How  you  plan  and  prepare  meals.  Now  York. 
McGraw-Hill.  1962 

Cavan,  R.S.  Marriage  and  family  in  the  modern  world.  New  York.  Crowcll.  1960 
Chambers,  II.G.  &  iVIoultoii,  Verna.  Clothing  selection.  New  York.  Lippincott.  1961 
Charley,  Helen.  Fond   '  'dy  manual.  New  York.  Ronald  Press.  1961 
Clayton,  N.O.  Y<    .  l^  v.  Peoria,  III.  Bennett.  1963 

Craig,  H.T.  Thf    '"'-^        Jult  living.  Peoria,  III.  Bennett.  1962 

—  •  &  Rush,  O.D.  Homes  with  character.  Rev.  Boston,  Mass.  Heath.  1962 

Dahl,  Creta.  The  efficient  maid's  manual.  Stamford,  Conn.  Dahl.  n,d. 
Denny,  G.G.  Fabrics.  8th  ed.  New  York.  Lippincott.  1962 

Dunbar,  Flanders.  Your  preteena^er's  mind  and  hodv.  New  York.  Hawthorn  Books, 
Inc.  1962  (1) 

—   Your  teenager's  mind  and  body.  New  York.  Hawthorn  Books.  Inc. 

1962  (2) 

Duvall,  E.M.  Family  developmenf.  New  York.  Lippincott.  1962 

Editors  of  Architectural  Record.  Motels,  hotels,  restaurants  and  bars.  2d  ed.  Stam- 
ford, Conn.  Dahl.  1960 

Ferguson,  E.A.  Social  work:  an  introduction.  New  York.  Lippincott.  1963 

Fitzsimmons,  Cleo.  Consumer  buying  for  better  b'ving.  New  York.  Wiley.  1961 

 — -  &  White,  Nell.  Management  for  you.  New  York.  Lippincott.  1964 

Fleming,  M.O,  &  Benson,  M.C.  Home  nursing  handbook.  Boston,  Mass.  Heath. 
1961 

Florio,  A.E.  &  Stafford,  G.T.  Safety  education.  New  York.  McGraw-Hill.  1962 

Foote,  N.N.  &  Others.  Housing  choices  and  housing  constraints.  New  York.  McGraw- 
Hill.  1962 

Fowler,  S.F.  &  Others.  Food  for  fifty.  4th  ed.  New  York.  Wiley.  1961 

Goode,  W.J.  World  revolution  and  family  patterns.  Glencoe,  111.  The  Free  Press.  1963 

Gordon,  L.J.  Economics  for  consumers.  New  York.  American  Book.  1961 

Greer,  C.C.  &  Gibbs,  E.P.  Your  home  and  you.  Boston,  Mass.  Allyn  &  Bacon.  1961 

Hoeflin,  R.M.  Essentials  of  family  living.  New  York.  Wiley.  1960 

Honigmann,  J.J.  Understanding  culture.  New  York.  Harper  &  Row.  1963 

Iowa  State  Department  of  Health,  Nutrition  Service,  in  cooperation  with  the  Iowa 
Dietetic  Association.  Simplified  diet  manual — with  meal  patterns.  2d  ed.  Ames, 
Iowa.  Iowa  State  Univ.  Press.  1961 

Jones,  E.G.  Living  in  safety  and  health.  New  York.  Lippincott.  1961 

 '  &  Burnham,  H.A.  Junior  hoinemaking.  Rev.  New  York.  Lippincott. 

1963 

Kaplan,  Max.  Leisure  in  America:  a  social  inquiry.  New  York.  Wiley.  1960 


5487 


•nir  UNIVERSITY  OF  THK  STATK  OF  NEW  YORK 

Kenkcl^  W.F.  The  family  in  perspective.  New  York.  A ppleton -Century-Crofts.  1060 

Kirkpatriok,  ClifTord.  The  family  as  process  and  inj.litulion.  \>\v  York.  Ronald 
Press.  1963 

Kraus,  IMiohacl.  &  Kraus,  Vera.  Family  album  f(.^r  Americans.  New  York.  Grossot  & 
Dunlap.  106:^ 

KreisinaiK  L.T.  Consumer  society.  New  York.  Odyssey  Press.  1%I- 

Landis^  J/''  ^  T.andis,  M.G.  Personal  adjustment,  marriage  and  family  living.  Rev. 
Clifis,  N.J.  Prenlice-Hall.  1960 

M..aij;ford,  L,M.  Guidance  of  the  young  child.  New  York.  Wiley.  1960 

Lester,  K.M.  &  Kerr,  R.N.  Historic  costume.  5lh  ed.  Peoria,  111.  Bennett.  19G1 

Lcverton,  R.IM.  Food  becomes  you.  Ames,  Iowa.  Iowa  Stale  Univ.  Press.  1900 

Lewis,  Adelc,  &  BobrpfT,  Eflith.  From  college  to  career.  New  York.  Bobbs-Merrill. 
1963 

Lewis,  D.S.  &  Others.  Clothing  construction  and  wardrobe  planning.  New  York. 
Macmillan.  1960  (1) 

 '  Family  meals  and  hospitality.  New  York.  Macmillan.  1960  (2) 

 Tomorrow's  liomemaker.  New  York.  Macmillan.  1960  (3) 

Logan,  W.B.  &  Moon,  H.M.  Facts  about  merchandise.  Englewood  Cliffs,  N.J. 
Prentice-Hall.  1962 

Lutz,  Rowena,  &  Allen,  M.E.  What  to  do  when  .  .  .  tips  on  etiquette  for  teen-agers. 
Danville,  111.  Interstate.  1963  pa 

Malinowski,  Bronislaw.  Sex,  culture  and  myth.  New  York.  Harcourt,  Brace  &  World. 
1962 

Martin,  E.A.  Nutrition  in  action.  New  York.  Holt,  Rinehart  &  Winston.  1963 

Martinson,  F.M.  Marriage  and  the  American  ideal.  New  York.  Dodd  &  Mead.  1960 

Mayer,  M.F.  A  guide  for  child-care  workers.  New  York.  Child  Welfare  League  of 
America.  1963 

McDermott,  LE.  &  Nicholas,  F.W.  Homemaking  for  teenagers.  Book  1.  Rev.  Peoria, 
-    111.  Bennett.  1960 

 Homemaking  for  teenagers.  Book  2.  Rev.  Peoria,  111.  Bennett.  1962 

■  &  Others.  Food  for  better  living.  New  York.  Lippincott.  i960 

McHenry,  E.W.  Food  without  fads.  New  York.  Lippincott.  1960 

McKinney,  Fred.  Psychology  of  personal  adjustment.  New  York.  Wiley..  I960 

McLean,  B.B,  Meal  planning  and  service.  Peoria,  111.  Bennett.  1964 

Meredith,  FX.  &  Others.  Health  and  fitness.  Boston,  Mass.  Heath.  1962 

Meyerson,  Martin.  Housing,  people  and  cities.  New  York.  McGraw-Hill.  1962 

Miller,  M.S.  Here's  to  you,  miss  teen.  New  York.  Holt,  Rinehart  &  Winston.  1960 

Moore,  A.C.  How  to  clean  everything.  Rev.  New  York.  Simon  &  Schuster.  1961 


5488 


HOMK  ECONOMICS  KDl'CATIO.N—SVM.AlU  S 

iMu^sen,  P.H.  &  Others.  Child  development  and  personality.  Xew  Vuik.  Harper  & 
Row.  1903 

Ni  kell,  Paulcna,  &  Others.  Muna^ieinent  in  family  livin^^  3(1  od.  New  York.  Wiley. 
19C0 

Oerke,  B.V.  Mealtime.  Peoria,  111.  Bennett. 

Parker,  M.E.  &  Litehfiehl,  J.H.  Food  plant  sanitation.  New  York.  Kandoni  House. 
1962 

Peet,  L.J.  &  Thye,  L.S.  Household  equipment.  5th  ed.  Ncnv  York.  Wiley.  1961 

Peyton,  A.B.  Pra(  '  .  al  nutrition.  2d  ed.  New  York.  Lippincott.  1962 

Pfeiffer,  W.B.  &  Voegle,  W.O.  The  eorrcet  maid  for  hotels  and  moti-ls.  New  York. 
Ahrens.  1962 

Phillips,  Velma.  Home  economics  careers  for  you.  New  York.  Harper.  1962 

Pollard,  L.B.  Experiences  with  clothing.  Boston.  Mass.  Ginn.  1961  (1  I 

 Experiences  with  foods.  Rev.  Boston,  Ahiss.  Giini.  .1901  (2) 

 &  Others.  Experiences  in  hoinemaking.  Rev.  Boston,  Mass.  Glnii.  1961 

Quiiin,  J.A.  Living  in  social  groups.  New  York.  Lippincott.  1962  (1) 

 Sociology.  New  York.  Lippincott.  i90H  (2) 

Raines,  Margaret.  Managing  livingtrme.  Peoria,  ill.  Bennett.  1961 

Rathbone,  Lucy,  &  Others.  Fashions  and  fabrics.  New  York.  Hou^^hton  Mifllin.  1962 

R£:iodeB,  Kathleen,  &  Samples,  M.A.  Your  life  in  the  family.  New^  York.  Lippincott. 
1964 

Riehi,  C.L.  Family  nursing  and  child  care.  Peoria,  111.  Bennett.  1961 

Schifferes,  J.J.  Essentials  of  healthier  living.  New  York.  Wiley.  1960 

School  of  Hotel  Administration.  The  essentials  of  good  table  service.  Idiaca. 
Cornell  Univ.  Press.  1960 

Schuler,  Stanley.  How  to  fix  almost  everything.  New  York.  Lippincott.  196i^ 

Seventeen  (cds. )  The  seventeen  book  of  decorating.  New  York.  David  McKay.  1961 

Shank,  D.E.  &  Others.  Guide  to  modern  meals.  New  York.  McGraw-Hill.  1961 

Shuey,  R.M.  &  Others.  Learning  about  children.  New  York.  Lippincott.  1964 

Simpson,  George.  People  in  families.  New  York.  Crowell.  1960 

Smart,  M.S.  &  Smart,  R.C.  Living  and  learning  with  children.  Boston,  Mass. 
Houghton  Mifflin.  1961 

Starr,  M.C.  Management  for  better  living.  Boston,  Mass.  Heath.  1963 

Stearn,  E.W.  &  Stearn,  A.E.  College  hygiene  for  total  health.  New  York.  Lippincott. 
1961 

Steiner,  O.H.  Our  housing  jungle.  New  York.  University  Publishers.  1960 

Stevenson,  G.T.  &  Miller,  Cora.  Introduction  to  foods  and  nutrition.  New  York. 
Wiley.  1960 


5489 


THK  IMVEKSiry  OF  THK  STATE  OF  NEW  YOHK 

Stitt,  Kathleen,  &  Totlhunter,  E.N.  Menu  planning,  food  buying  for  small  hospitals 
and  nursing  homes.  University,  Ala.  Univ.  of  Alabama.  1960 

Stoker,  J.W.  Food  service  in  industry  and  institutions.  Dubuque.  Iowa.  W  C  Brown 
1960 

Stout,  E.E.  Introduction  to  tt-xtiles.  New  York.  Wiley.  1960 

Sturm,  M.M.  &  Griescr,  E.H.  Guide  to  modern  clothing.  New  York.  McGraw-Hill 
1962 

Sullcnger,  T.E.  Neglected  areas  in  family  living.  Boston,  Mass.  Christopher.  1960 

Tate,  M/r.  Home  economics  as  a  profession.  New  York.  McGraw-Hill.  1961 

 &  GlisHon,  Oris.  Family  clothing.  New  York.  Wiley.  1961 

Thompsoai,  E.M.  &  LeBaron,  iMargaret.  Simplified  nursing.  7th  ed.  New  York. 
Lippincott.  I960 

Todd,  Elizabeth,  &  Roberts,  Frances.  Clothes  for  teens.  Boston,  Mass.  Heath.  1963 

Valenthie,  B.L.  A  guide  to  cleaning  house.  Philadelphia,  Pa.  Friends  Neighborhood 
House.  1962 

Voegele,  M.C.  &  Wooley,  G.H.  Menu  dictionary,  multilingual.  New  York  Ahrens 
1961 

Wallace,  Inez,  &  McCulIar,  Bernice.  Building  your  home  life.  N^w  York  Lippin- 
cott.  1960 

Warner,  E.S.  Art:  an  everyday  experience.  New  York.  Harper  &  Row.  196:^ 

Waugh,  Dorothy.  Festive  decoration  the  year  round.  New  York.  Macmillan.  1962 

Wendt,  P.^  Housing  policy-^the  search  for  solutions.  Berkeley,  Calif.  Univ.  of  Cali- 
fornia  Press.  1962 

West,  B.B.  &  Wood,  Le  Velle.  Food  service  in  institutions.  4th  ed.  New  York.  Wiley 
1963  ^* 

Whiton,  SherrilL  Elements  of  interior  design  and  decoration.  New  York.  Lippincott 
1963 

Wolf,  A.W.  The  parents'  manual.  New  York.  Frederick  Ungar.  1962 

Wright,  C.E.  Food  buying:  marketing  information  for  consumers.  New  York.  Mac- 
millan. 1962 

Zapoleon,  M.W.  Occupational  planning  for  women.  New  York.  Harper  &  Bros.  1961 

Zimmerman,  CC.  &  Cervantes,  L.F.  Successful  American  families.  New  York 
Pageant.  1960 


ERLC 


5490 


This  booklet  is  published  for  use  in  the  schools  of  New  York  State,  and  free  copies 
are  available  to  New  York  State  school  personnel  when  ordered  through  a  school 
administrator.  Residents  of  New  York  State  may  buy  copies  at  $1.25  each 
from  the  Publications  Distribution  Unit,  Room  169,  Education  Building,  Albany, 
New  York  12224.  Remittances  should  be  made  payable  to  the  New  York  State 
Education  Department. 


VT  017  667 

WCRK    EXFtKltMCr    oROGPAv  r 

AUTHORUtL    Cf.Ur.SE   UF    1  Mi^xUoTIU.'J   KuK  THE 
OUIMMF;STe.F.  Pf-CGftA,M, 

DADt   CLUNTV   PUBLIC  SCHOULS,   MIAMI,    FLA,  DIV. 
UF   VCCATI  C^;AL  ,    TECHNICAL    AND    ADULT  FDUCATION. 
MF   AVAlLABlr-  VT-ERIC  SET, 

TEXTDUCK   S'_rVICES,    Z2i^   S.W,    THIRD  STREET, 

MIAMI,    FLV-lLfi  53135 

PUB   DATE  -  71  239P, 

DFSCRIFTC'P:   -   *L£ADERS   GUIDES;    *JUNIOR  HIGH 
SCHOOL   STULLNTS;    *UNITS  QP   STUDY  (SUBJECT 
FI6LDSJ;    StUUtlMTIAL   PRUGRAMS;  ^VOCATIONAL 
EDUCATION;    VOCATIONAL   DEVELOPMENT;  BEHAVIORAL 
OBJECTIVES;   GOAL   ORIENTATION;.  BIBLIOGRAPHIES; 
POST   TESTING;    CAsFER  CHOICE;  EMPLOYMENT 
QUALIFICATiawS;    CAREER  OP PGR f JN I T  I E S  ;  *WOPK 
EXPERIENCE  PFJ3GftA^S 


ABSTRACT  -  T'-iESE   SEVEN   COURSE   OUTLINES  FOR  A 
SEQUENTIAL   WORK  EXPERIENCE   PROGRAM  AT  THE 
JUNIOR  HIGH  SCHOOL   LEVEL   WERE  DEVELOPED 
THROUGH  THE  COOPERATIVE   EFFORTS  OF 
INSTRUCTIONAL   AND   SUPERVISORY   PERSONNEL,  THE 
QUINMESTER   ADVISORY  COMMITTEE,    THE  VOCATIONAL 
TEACHER   EDUCATION  SERVICE,    AND  THE  OADE 
COUNTY  VOCATIONAL  CURRICULUM  C0M1MITTEE  AS 
GUIDES  FOR   THE   PROGRAM'S  TEACHER-COORDINATOR. 
EACH  45-HOUR  UNIT  OF  STUDY   IN  THE  QUINMESTER 
PROGRAM  CONTAINS       COURSE  RATIONALE,  GENERAL 
AND  SPECIFIC   BEHAVIORAL  GOALS   AND  OBJECTIVES, 
A  BRIEF    INSTRUCT  I '-'NAL   OUTLINE,    AND  A 
BIBLIOGRAPHY,    SAMPLE  POSTTESTS  WITH  ANSWER 
KEYS   ARE  APPENDED.   TOPICS   COVERED  INCLUDE: 
(1)   AN   INTRODUCTION  TO  THE   ViORK  EXPERIENCE 
PROGRAM,    (2>    LABOR   AND  EMPLOYMENT  LAWS,  (3) 
THE  EMPLOYER  EMPLOYEE  R EL  AT  I OMS HI P ,  (4) 
CAREER  CHOICE,    (5)   CAREER   OPPORTUNITIES  AND 
JOB  REQUIREMENTS,    lb)   CONSUME:^   ECDNQMICS  AND 
MONEY  MANAGEMENT,    AND   (7)    EXPLO^^ATaRY  FIELD 
EXPERIENCESu    TEACHING  TECHNIQUES   INCLUDE  THE 
USE   OF  LECT/PES,   RESOURCE  PERSONS,  TEXTBOOKS, 
AND  AUDIOV:     JAL   AIDS.   ACCEPTANCE   INTO  THE 
WORK-EXPERI  »  .!CE   PROGRAM  REQUIRES  A 
OEMONSTRAT!  M.  j  OF  SPECIAL   NFtO  ,   A  PARENTAL 
CONFERENCE,    a   CHECK  OF  SCHODl    RECORDS,   AND  AN 
AGE  OF   AT   L-    ST   14  YEARS,  (-"..v 


AUTHORIZED  COURSE  OF  INSTRUCTION  FOR  THE 


WORK-EXPERIENCE  PROGRAM  -  8769 
[IntroducHon  to  the  Work-Experience  Program] 
Department  48  -  Cours?  8769.01 


3 


-o 
c= 
as 
r- 

cr> 
oo 

o 
I — 


DIVISI0N0FINSTRUCTI0N«1971 


DADE  o 
1  U  1  0 


NTY       PUBLIC  SCHOOLS 
NORTHEAST      SECOND  AVENUE 
MIAMI,      FLORIDA  33132 


U  S.  DEPARTMENT  OP  HEALTH 
EDUCATION  &  WELFARE 
OFFICE  OF  EDUCATION 

THIS  DOCUMENT  HAS  BEEN  REPRO 
DUCED  EXACTLY  AS  RECEIVED  FROM 
THE  PERSON  OR  ORGANIZATION  ORIG 
INATING  IT  POINTS  OF  VIEW  OR  OPIN- 
IONS STATED  DO  NOT  NECESSARILY 
REPRESENT  OFFICfAL  OFFICE  OF  EDU 
CATION  POSITION  OR  POLICY 


Course  Outline 

W0RK-E3CPERIENCE  PROGRAM  -  8769 
(introduction  to  the  Work-Experience  Program) 

Department  U8  -  Course  8769. 01 


the  division  of 
VOCATIONAL,  TECHNICAL  AND  ADULT  EDUCATION 


§i^Jil^  5494 


DADE  COUNTY  SCHOOL  BOARD 


Mr.   William  Lehman,  Chairman 
Mr.   G.  Holmes  Braddock,  Vice-Chairman 
Mrs.  Ethal  Beckham 
Mrs.  Crutcher  Harrison 
Mrs.  Anna  Brenner  Meyers 
Dr.  Ben  Sheppard 
Mr.  William  H.  Turner 


Dr.  E.  L.  Whigham,  Superintendent  of  Schools 
Dade  County  Public  Schools 
Miami,  Florida  33132 


Published  by  the  Dade  County  School  Board 

Copies  of  this  publication  may  be  obtained  through 

Textbook  Services 
2210  S.W.  Third  Street 
Miami,  Florido  33135 


Price:  $.75 


Course  Description 


State  Category     County  Dept.    County  Course 
Nun>l>er  Number  Number 


k8   8769^01 


lntro<hiction  to  the  Work- 
Experlence  Program 
Course  Title 


This  is  the  first  of  five  quinmester  programB  for  tha  Junior  Hie^h  School 
Work-Experience  Program.    It  indicates  the  requirements  for  eulmission 
and  an  overview  of  the  entire  program.    The  theoretical  and  practical 
experiences  needed  for  successful  eacploynent  will  be  offered. 

Indicators  of  success:    Applicants  must  be  accepted  by  the  Teacher- 
Coordinator  by  showing  a  need  which  might  be  served  by  admission  to  the 
Work-Experience  Program. 
Clock  hours: 
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PREFACE 

For  many  years,  educators  were  undecided  about  the  ways  to  meet  the 
needs  of  the  Junior  high  school  student  who  is  required  by  circumst.ances 
to  work  while  attending  school. 

A  program  has  evolved  over  the  years  which  is  now  called  the  Junior 
High  School  Work-EKperience  Program.    This  program  is  designed  to  aid 
those  students  with  special  needs. 

Students  desiring  entrance  into  this  program  are  required  to  show 
a  need,  either  through  referral  or  a  personal  interview  with  the  Work- 
Experience  Coordinator.    A  check  of  cumulative  records  and  a  parental 
conference  are  also  criteria  for  acceptance  by  the  coordinator  of  the 
student  before  adrslssion  to  the  program.    He  must  also  be  at  least  ik 
years  of  age. 

Since  the  needs  of  the  Work-Experience  students  vary  greatly,  it  is 
necessary  to  use  varied  teaching  methods  to  meet  their  goals.    The  lecture, 
audio-visual,  text  and  use  of  resource  personnel  are  seme  of  the  ways 
used  to  meet  these  needs. 

In  this  ever -expanding  process  of  development,  to  ease  the  over- 
crowding of  classrooms  and  to  improve  plant  utilization,  the  Dade  County 
Public  Schools,  Division  of  Instruction,  has  requested  the  development 
of  the  Quinmester  Program  for  the  J\mior  High  School  Work-Experience 
Program. 

This  course  outline  for  Quinmester  I  includes  the  concepts  necessary 
to  make  the  student  aware  of  the  general  requirements  and  objectives  of 
the  entire  work-experience  program.    It  cca^rises  11  blocks  of  material 
to  be  covered  in  45  class  periods.    It  has  been  prepared  as  a  guide  to 
the  teacher  coordinator  of  the  work-experience  program  to  further  aid  his 
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students  in  job  preparation,  Job  experiences,  social  and  academic  growth. 

The  requirements  of  this  program  necessitate  the  maintenance  of  its 
"structured  flexibility/'    This  outline,  presented  in  its  recommended 
sequence,  should  be  offered  to  meet  the  needs  of  all  students. 

This  outline  was  developed  through  the  cooperative  efforts  of  the 
instructional  and  supervisory  personnel,  the  qiiinmester  advisory  committee, 
and  the  Vocational  Teacher  Education  Service,  and  has  been  approved  by 
the  Dade  Ccvmty  Vocational  Curriculum  Committee. 
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VIII.    RBQUIREME3NTS  FOR  BMPLOYMENT  (4  Hours) 

Promise  of  Flrtployiaent  Form  ( VTA-102)     .  o 

Work  Permits     J 

Social  Security   f 


DC.    IWPEREST  IKVEIWORY  (3  Hours) 

California  Picture  Interest  Inventory  ....  a 
Hall  Occupational  Orientation  Inventory  3 


BLOCK 


X.    JOB  APPLICATION  (10  Hwors) 

Preparation  for  Job  Interview   

Proper  Groondng  When  Seeking  Siqployment 

XI.    POST  TEST  SAMPLE 
APPENDIX:    QUIBMBSTER  POST  TEST  SAMPT.ES  
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Upon  conrpletion  of  this  program,  the  Work-Ejqperience  student  should  be 
able  to  demonstrate: 

1.  Knowledge  of  the  procedures  involved  in  securing  employment. 

2.  The  generally  accepted  procedures  in  preparing  for  a  job  interview. 

3.  The  need  for  good  health  habits  and  grooming  as  preparation  for 
eoiployment  • 

U.    An  awareness  of  the  federal,  state,  and  local  laws  that  pertain  to 
student  employment. 

5.  The  duties,  responsibilities,  and  qualifications  needed  for  selected 
occupations. 

6.  The  necessary  attributes  required  for  good  employer-employee  relation- 
ships, as  well  as  esaiployee-enqployee  relationships. 

7.  An  awareness  of  the  attributes  and  general  job  talents  needed  for 
advancement  in  a  chosen  field. 

8.  The  need  for  maintaining  hamonious  relationships  and  better  under- 
standing for  one's  self  and  others. 

9.  The  necessity  and  Importance  of  wise  money  management. 

10.    The  need  and  advantages  of  additional  vocational  sltills  and  training 
for  eanployment  and  futxire  job  success. 


SPECIFIC  BLOCK  OBJECTIViS 


BLOCK  I  -  PURPOSE  OF  THE  PROGRAM 
The  student  mast  be  able  to: 

!•    State  orally  the  objectives  of  the  course. 

2,  Discuss  the  advantages  and  disadvantages  of  the  course, 

3,  Explain  the  necessary  requirements  for  admission  to  the  Work- 
Experience  Program. 

h.    Demonstrate  an  understanding  of  why  the  Work-Experience  Program 
exists. 

BLOCK  II  -  PERMISSION  TO  ENTER  WORK-EXPERIENCE  PROCaiAM 
The  student  mast  be  able  to: 

1.  Demonstrate  the  ability  to  complete  the  Vocationea  Cooperative 
Student  Application  Form. 

2.  Exhibit  the  ability  to  show  an  iinder standing  of  the  Student 
Cooperative  Agreement,  either  through  group  or  individueuL 
discussion. 

3.  Demonstrate  an  understanding  of  the  need  for  the  teacher- 
coordinator  to  make  a  parental  visit  and  the  obligations  of 
the  peirent. 

BLOCK  III  -  PERFORMANCE  OF  ASSIGNED  TASKS 

The  student  mast  be  able  to: 

1.  Demonstrate  an  ability  to  differentiate  between  listening  and 
hearing. 

2.  Write  instructions  for  assignments. 

3.  Exhibit  the  ability  to  follow  instructions,  when  given  orally 
or  in  writing. 

k.    Perform  assigned  tasks,  both  oral  and  written. 

BLOCK  IV  -  SCHOOL  ATTENDANCE 
The  student  must  be  able  to: 

1.  Attend  school  on  a  daily  basis. 

2.  Attend  regiilarly  ::cheduled  classes. 

3.  Demonstrate  the  ability  to  be  punctual  to  school,  his  classes, 
ajid  his  Job. 

k.    Eacplain  the  reasojis  he  is  obligated  to  attend  school  before 
reporting  to  his  place  of  business. 

BLOCK  V  -  RECORD  KEEPING 

The  student  must  be  able  to: 

1.    Demonstrate  an  understanding  of,  the  need  for,  and  the  required 
method  of  completing  the  Work-Experience  Time  and  Earning  Card. 
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2  •    .i^lain  the  need  for  and  methods  used  in  completing  the 

Sjiployees*  Time  Card, 
3.    Demonstrate  an  understanding  of  the  Student  Progress  Form. 
k.    List  his  earnings  and  expenses. 

BLOCK  VI  -  LAWS  AND  SOCIEIY 

The  student  imist  be  able  to: 

1.  Exhibit  the  ability  to  obey  all  laws  by  performance, 

2.  Explain  the  need  for  decent  behavior  and  respect  for  rules. 

3.  Demonstrate  the  ability  to  understand  and  fill  in  the  Florida 
Industrial  Ccnmdssion  Form  AT-22-A,     (Application  for  Work  Permit) 

k.    List  those  requirements  needed  to  obtain  the  various  types  of 
working  papers, 

5.  Ejcplain  the  reasons  for  obtaining  a  Health  Card  for  employment 
in  various  occupations. 

6.  Ccotplete  and  \mdcrstand  the  need  for  the  Cooperative  Student 
Identification  Card. 

BLOCK  VII  -  SELF  DISCIPLINE 

The  student  must  be  able  to: 

1.  Demonstrate  the  ability  and  need  to  be  punctual  in  school  and  on 
the  Job. 

2.  List  his  individual  values  and  goals. 

3.  Demonstrate  the  ability  to  live  up  to  and  possibly  attain  these 
values  and  goals. 

k.    Exhibit  good  eajotional  control  and  classroom  behavior. 
5.    Expledn  the  need  for  advising  the  coordinator  and  employer  of  aja 
anticipated  absence. 

BLOCK  VIII  "  REtaJIREMEaJTS  FOR  EMPLOYMEWT 

The  student  must  be  able  to: 

1.  Examine  and  fulfill  the  requirements  set  forth  on  the  Promise 
of  Bnployment  Pom. 

2.  Demonstrate  an  xmderstanding  of,  the  limitations  of,  and  the 
requirements  for  obtaining  a  work  permit. 

3.  Prepare  and  explain  the  Sonf  al  Security  Withholding  Form. 

U.    Explain  the  reasons  a  Healtn  Card  is  required  on  certain  jobs. 

5.  Explain  where  to  obtain  a  Police  Identification  Cfia:*d  when 
esQiployed  on  Miami  Beach  • 

6.  List  the  reasons  wl\y  a  Police  Identification  Card  is  required 
when  eDq)loyed  on  Miami  Beach. 

BLOCK  DC  -  INTERBST  HIVERTORY 

The  student  must  be  able  to: 

1,  Follow  oral  instructions  as  evidenced  by  performance. 

2.  Exhibit  the  ability  to  take  a  vocational  standardized  test  which 
shows  the  individixal  vocational  interest  of  each  student. 
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3.    DeiwDnstrate  an  understanding  of  the  resul'^    of  such  tests. 
U.    Ejcaadne  the  test  results  on  an  individual  oasis. 

5.  Read  and  show  ccc5)rehension  of  written  instructions  on  a 
vocational  standardized  test. 

6.  Examine  and  shov  the  ability  to  understand  the  test  restilts 
vhen  offered  in  graph  form. 

7.  List  possible  vocational  choices  fran  the  resuilts  shown  on  the 
standardized  tests. 

8.  Detewdne  what  additional  training  might  be  necessary  to  attain 
his  individual  vocational  choice  -  by  vritten  report. 

BLOCK  X  -  JOB  APPLICATION 

The  student  must  be  able  to: 

1.  Perform  in  an  acceptable  manner  in  various  class  interview 
situations . 

2.  Demonsti^te  the  ability  to  apply  for  employment  in  a  telephone 
conversation. 

3.  Demonstrate  the  ability  to  respond  to  questions  presented  to  him 
by  the  interviewer  in  a  clear  and  intelligent  manner. 

U.    Exhibit  the  ability  to  show  how  questions  might  be  asked  of  a 
potential  employer. 

5.  Explain  the  generally  accepted  types  of  clothing  which  can  be 
worn  to  various  types  of  Job  Interviews. 

6.  Explain  the  need  for  cleemliness  in  relationship  to  Job 
opportimities . 

7.  List  character  traits  which  might  be  looked  upon  more  favorably 
by  a  potential  employer. 

8.  Demonstrate  good  taste  in  clothes  and  ger.*ral  appearance. 

9.  Prepare  several  different  types  of  Job  application  forms. 
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Course  Outline 


WORK-EXPiSRIENCE  PROQIAM  •  8769 
(Introduction  to  the  Work-Experience  Program) 

Department  HQ  -  Coiirse  8769. 01 


I.    PURPOSE  OF  THE  PROGRAM 

A.    The  Advantages  and  Disadvantages 

1,  Need  for  existence 

2.  Need  for  continued  growth 

B*    Student  and  Parental  Involvement  and  Obligations 

1.  School 

2.  Regularly  scheduled  classes 

3.  Heme 
h.  Job 

5 .  Cocnmunity 


II.    PERMISSION  TO  ENTER  WORK-EXPERIENCE  PR0C3RAM 

A,    Student  Application  (VTA-98) 

1.  Information  necessary 

2 .  Picture 

3.  Past  records 
Vocational  goals 

Student  Cooperative  Agrement  (VTA-102) 
lo    Student  understanding 
2.    Parent  understanding 
3-    Signat\ires  needed 


III.    PERFORMANCE  OF  ASSIGNED  TASKS 

A.  Compliance  with  Oral  Inst  motion 

1.  Listening 

2 .  Hearing 

B.  Compliance  with  Written  Instruction 

1.  Listening 

2,  Hearing 

3 •  Follow-up 


IV.    SCHOOL  ATTENDANCE 

A.    Regularity  and  Punctuality 

1.  School 

2.  Job 
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IV.    SCHOOL  ATTHmABCB  (Contd.) 


B.    Adjustment  to  Varyiiig  Class  Schedixles 
1»  Academic 
2 .  Vocational 


V*    RECORD  KEEPISG 

A.  Time  Cards 

1.  School 

2.  Qnployer 

B.  Student  Progress  Form 

1.  Self  evaluation 

2.  Teacher  evaluation 
3-    Qnployer  evaluation 

C.  Income  and  Expense  Form 

1.  Computation  of  hourly  wages 

2.  Con?nitation  of  weekly  wages 

3.  Computation  of  weekly  expenses 


VI.    LAWS  AHD  SOCIETY 

A*    Observation  and  Obedience  to  Laws 

1.  Civil 

2.  Criminal 

3.  Labor 

B.    Personal  Responsibilities  and  Behavior 

1.  School 

2.  Heme 

3«  Ccnmunlty 
h.  Job 


VII,    SELF  PISCIPLIHE 

A.  Punctuality 

1.  School 

2.  Job 

B*    Individual  Values  and  Attitudes 

1.  Peer  group  acceptance 

2.  Parental  acceptance 
3*    Self  appraisal 

U.    Teacher  appraisal 

C.    On  the  Job 

1  •  Etaployer-enployee 

2  •    Bqployee -employee 

3  •  Customer 

U.  Competition 
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VII.     SELF  DISCIPLINE  (Contd. ) 


D.    Normally  Accepted  Standards 

1.  Social 

2 .  Moral 


1^111.    RiftUIRaffiNTS  FOR  JMFLOYMEST 

A.  Prooiise  of  Baaployment  Form  (VTA-102) 
1.    Etaployee  obligation 

2^    Etaployer  obligation 

B.  Work  Permits 

1.  Pink  (\inder  l6  years  of  age) 

2.  Yellow  (over  l6  years  of  age) 

C.  Social  Security 

1.  Withholding  statement 

2 .  Card 

D.  Health  Card 

1.  Food  service  and  handling 

2.  Requirements  for  obtaining 

3.  Where  to  obtain 


EC.    INTEREST  INVENTORY 

A.  California  Picture  Interest  Iirventory 

1«  Types  of  employment  pictorially  illustrated 
2.    Hand  scoring 

B.  Hall  Occupational  Orientation  Inventory 

1.  Qnployment  reccxmnendations  made 

2.  High  reading  level  required 


X.    JOB  APPLICATION 

A.  Preparation  for  Job  Interview 

1 .  Personal 

2 .  Telephone 

3.  Response  to  questions 
k.  Seeking  information 

5.    Completion  of  application  form 

B.  Proper  Grooming  VThen  Seeking  Employment 

1.  Dress  for  type  of  job 

2.  General  character  traits 
3*  Cleanliness: 

a.  Clothing 

b .  PersonflJL 


XI*    POST  TEST  SAMPLE 
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BIBUOGRAPHY 
(Izstrodnctlon  to  the  Work-^Sicperlvsee  Progrn) 


Basic  References: 

1.    Turner-Livingston  Reading  Series,    1st  ed,    Chicago:  Follctt 
Publishing  Co. ,  1962. 
The  Money  You  Spend 
Tki^  Town  You  Live  In 
The  Jobs  You  Get 
The  person  You  Are 
The  Friends  You  Make 
The  Pamily  You  Belong  i?o 

2»    Turner -Living  St  on  Cotflminication  Series  >    1st  ed.  Chicago: 
Pollett  ftiblishing  Co. ,  1965. 
T^e  Television  You  Watch 
The  Phone  Calls  You  Make 
Hie  Kewspapcrs  You  Read 
The  Letters  You  Write 
The  Language  You  Speak 

3»    Tumer-'Llvingston  Guidance  Series.    1st  ed.    Chicago:  Follett 
Publishing  Co.,  I968. 
How  To  Find  a  Job 
Hov  To  Get  a  Job 
Bow  To  Keep  a  Job 
Starting  a  Job 
Paycheck 

The  Job  You  Want.    New  York:    McGraw-Hill  Book  Co.,  1968. 

You  and  Your  Job.    Cincinnati:    South-Western  Publishing  Co.,  I968 


Supplementary  References: 

6.  About  Her.    Hew  York:    McGraw-Hill  Book  Co.,  I968. 

7.  About  ma.    Hew  York:    McGraw-Hill  Book  Co.,  I968. 

8.  Bell  and  Abrams.    Business  Behavior.    Cincinnati:  South-Western 

Publishing  Co.,  196^1. 

9*    Career  Opporturiities.    New  York:    New  York  Life  Insurance  Co.,  19^5 

10.    Dictionary  of  Occupational  Titles.    Washington,  D.  C: 
U.  S.  Department  of  Labor,  1969. 

11*    Frop^mgh  School  to  a  Job-    Ifew  Yorit:    David  McKay  Co.,  Inc. 


Suppleaentary  References: 

12»    General  Business.    Russon.    Cincinnati:  South-Western 
Publishing  Co.,  196^+. 

13.    Ho^  To  Win  Friends  and  Influence  People,    Carnegie,  Dede. 
New  York:    Simon  and  Schuster,  1936. 

Xk.    Vk>ney  Makes  Sense,    Chicago:    Follett  Publishing  Co.,  I968. 

15.    Occupational  Inf ortnat Ion .    Shartle.    5ev  York:  Prentice-Hall, 
Inc.,  1967. 

16 •    Occupations  and  Careers,    New  York:    McGraw-Hill  Publishing  Co., 
1955. 

17.    Pick  Your  Job  and  Land  It.    Edlund.    Kew  York:  Prentice-Hall 
Inn.,  196i|. 

18*    Planning^ Your  Lifers  Work-    Hatch,  Pajinenter.    Blocmington,  111: 
McKnight  and  McKnight  Publishing  Co.,  I969. 

19.  Roberts  Kules  of  Order.    Roberts.    Glemricw,  111:    Scott,  Foresman 

and  Co.,  19^3- 

20.  Selling  Yourself  to  an  Sgployer.  New  York:    McGraw-Hill  Pub- 

Ushing  Co.,  1965. 

21.  Vocational  Engli&iu    Book  I.    New  York:    Globe  Book  CQC5)any,  I967. 
Booklets: 

22.  Better  Jobg  with  Better  Groaning,  New  York:    Bristol  HYers  Co. 

23.  Better  Start  with  Good  Groaning.  New  York:    Bristol  Myers  Co* 

2k.    Qxlld  Labor  Laws  in  a  Nutshell.    Tallahassee:    Florida  Industrial 
CccBnlsaion. 

25.  Child  Labor  Law  Packet.    Tallahassee:    Florida  Industrial  CorandLsslon^ 

26.  Facts  About  Alcohols    McCarthy.    Chicago:    Science  Research 

Associates. 

27.  Facts  About  Narcotics >    Vogel  &  Vogel.    Chicago:    Science  Research 

Associates. 

28*    HurryingJClnd^  The*    Local  Office*    \S.  S.  Aitoy  Recruiting. 

29.    How  To  Live  with  Parents*    Chicago:    Science  Research  Associates* 

30*    How  To  Prepare  Your  Income  Tax  on  Form  10^iO>    Washington,  D.  C*: 
Internal  Revenue  Service. 


31.  Job  Qai dance  for  Ycur^  People,    Washington,  D.  C. :    U.  S.  Bureau 

of  Labor  Standards. 

32.  Know  Your  Money,    Washington,  C.  C. :    U.  S.  GavernDent  Printing 

Office- 

33.  Learning  How  Tc  Study,    Chicago:    Science  Hesearch  Associates- 
3U.    LSD  Insight  or  Insanity.     Chicago:    Science  Research  Associates- 

35.  Stay  in  School-    Local  Office-    U.  S.  Kavy  Recruiting. 

36.  Study  Your  Way  Through  School,    Chicago:    Science  Research 

Associates. 

37.  What  Good  Is  High  School-    Chicago:    Science  Research  Associates. 

38.  YoUj  Today  and  Tonorrov.    Princeton:    Educational  Testing  Sein.'ice. 

39.  Your  Social  Security.    Washington,  D-  C:    U.  S-  Department  of 

Health,  Education  and  Welfare. 


1.  Acts  of  Courtesy.    16  tan.    U  siln-    bA^.    Sound.    Dade  County, 

1-00909* 

2.  Adxilts  in  a  Hurry-    16  rm.    25  niin.    Color.    Sound.  Detroit: 

Jam  Handy  Corp- 

3.  Aptitudes  and  Occupations.    I6  mm-    13  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

k.    Banks  and  Credit.    I6  nan,    10  min.    B/W.    Sound.    Dade  County, 
1-00398. 

5.  Barpey  Butt.    I6  nm.    13  min.    Color.    Sound.    Nev  York:  American 

Heart  Association. 

6.  Be  Punctual.    16  mm.    10  min.    B/W.    Sound.    Chicago:  Coronet 

Instructional  Films,  Inc. 

7*    Beinp  on  Tlaie.    I6  mm.    10  mdn.    Color.    Sound.    Dade  County, 
I-OOIU7. 

8.  Benxxies  and  Goofballs^FDA  Report.    I6  mm.    20  min.    bA^.  Sound. 

Dade  County,  1-13529- 

9.  Beyond  151).    I6  mm.    28  min.    Color.    Sound.    Local  Office. 

Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

10.    Beyond  a  Reasonable  Doubt .    16  nan.    28  min.    Color.  Sound. 
Dade  County,  1-3171^. 
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U.    Big  G^j^stioai,  The-Choosing  Ycrar  Career,    l6  rsi.    28  nin.  Color. 
Souod.    Atlanta:    Association  Films,  Inc. 

12.    Body  Care  and  GrocEing,    l6  mm-    20  min.    B/w,    Sound.  Dade 
County,  1-129J>0. 

13*    Bridge,  The.    l6  rm.    20  min.    Color,    SouikI,    Rew  York:  National 
Association  of  MELnufacturers. 

ill.    Careers  for  Girls.    l6  nm.    20  nin.    bA'-    Soiond.    Urbana,  Illinois: 
University  of  Illinois  Press. 

15-    Changing  Face  of  Florida,  The.    l6  laai.    15  min.    Color.  Sound. 
Dade  County,  1-13381. 

l6.    Choosing  for  Happiness.    l6  mm.    1^*  min.    B/W.    Sound.  Dade 
County,  1-1009U. 

17*    Citizenship  in  Action.    l6  rm.    28  min.    bA^.    Sound.    Dade  County, 
1-30035- 

l6.    College  Perspectives.    l6  inm.    29  min.    B/W.    Sound.    New  York; 
College  Entrance  Examination  Board. 

19*    Credit  Loans.    l6  mn.    20  min.    B/W.    Sound.    Dade  County,  I-IOI96. 

20.  Developing  Responsibility.    16  mm.    15  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

21.  Developinf^  Self  Reliance.    I6  Ma.    15  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

22.  Dressing  Up.    I6  xmn.    I5  min.    Color.    Sound.    Atlanta:  Association 

Films,  Inc. 

23.  Earning  Money  While  Going  to  School.    I6  ran.    10  min.    bA'-  Sound. 

Dade  County,  1-00^987 

2^.    Fight  or  yiight.    I6  mm.    28  min.    Color.    Sound.    Local  Office. 
Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

25.  Finding  Your  Life's  Work.    I6  mm.    22  min.    B/W.    Sound.  Dade 

County,  1-10315 • 

26.  Finding^  thet  Right  Job.  16  mm.    11  min.    B/W*  Sound.    Dade  County, 

1-0057^. 

27.  Getting  a  Job.    16  mm.  16  min.    B/W.    Sound.  Dade  County,  1-10320. 

28.  Getting  Along  vlth  Others.    I6  mn.    15  mlB.    B/W.  Sound. 

Coronet  Instructional  Films,  Inc. 

29*    Good  Looks.    I6  mm.    20  min.    Color.    ScRind.    Atlanta:  Moucxn 
Talking  Picttire  Cooopany. 
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30.  Good  Place  To  Work.    l6  ram.    ik  min.  Sound.    Dade  County, 
■      1-10319'  " 

31.  Going  Steady.    l6  nm.    20  min.    Color.    Sound.    Chicago:  Coronet 

Instructional  Films,  Inc. 

32.  Hooked.    l6  mm.    20  min.    B/W.    Sound.    Dade  County,  1-13216. 

33.  Horizons  Ualimited.    l6  ram.    30  min.    Color.    Sound.  Atlanta: 

Modem  Talking  Pict\ire  Company. 

3l|.    Hovf  To  Be  Well  Grooved.    l6  mm.    lOmin.    bA^.  Sound.  Dad^ 
County,  1-03991- 

35.  How  To  Investigate  Vocations.    l6  mm.    10  min.  bA^-  Sound. 
•      Dade  County,  l-Ooy(b. 

36.  How  To  Keep  a  Job.    I6  mm.    10  min.    bA^-    Sound.    Dade  County, 

l-0O57b. 

37.  How  We  Make  a  Living.    16  mm.    30  min.    Color.    Sound.  Washington, 

B.C.:    U.  S.  Bureau  of  the  Census. 

38.  Human  Reproduction.    I6  mm.    21  min.    Color.    Sound.    Dade  County, 

1-11252 . 

39.  Innocent  Party.    16  mm.    18  min.    Color.    Sound.    Dade  County, 

1-11370. 

Introducing  the  Hew  Worker  to  His  Job.    I6  ram.    I6  min.  B/W. 
Sound.    Dade  Coxinty,  1-11552. 

kl.    Is  Smoking  Worth  It?    16  ram.    13  min.    Color.    Sound.    Hew  York: 
American  Cancer  Society. 

1^2.    Losers,  The.    16  mm.    31  min.    bA^-    Sound.    Dade  County,  1-31716. 

k3.    i;3D- Insight  or  Insanity.    16  ram.    28  min.    Color.    Sound.  Dade 
Ccfunty,  1-31731. 

Ifl*.    Manage  Your  Money.    I6  mm.    20  min.    bA^-    Sound.    New  York: 
Sterling  Publishing  Company. 

U5.    Marl.luana.    I6  mm.    20  min.    Color.    Sound.    Local  Office.  Federal 
Bureau  of  Narcotics  and  Dangerous  Drugs. 

I46.    Ifolested.    16  mm.    25  min.    bA'-    Sound.    Dade  County,  1-31**08. 

U7.    Money  Talks.    16  mm.    11  min.    BA^.    Sound.    Dade  County,  1-00397. 

1»8.    Morning  for  Jimmy,  A.    I6  mm.    28  min.    B^*    Sound.    New  York: 
Association  Films,  Inc. 

I»9.    Narcotics-Pit  of  Despair.    16  mm.    28  min.    Color.    Sound.  Dade 
County,  1-31^09. 

O 


50.  No  Limit  to  Learning,    l6  mx.    29  min.    Color.    Sound.    New  York: 

CJollege  Entrance  Exaaiination  Board. 

51.  No  Reason  To  Stay.    l6  inm.    28  min.    Color.    Sound.    New  Orleans: 

Canadian  Consulate  General. 

52.  Next  Year  Is  Nov.    l6  inm.    28  min.    Color.    Sound.    New  York: 

John  Hancock  Life  Insurance  Ccmpajiy. 

53.  Opportunities  Unlimited.    l6  mm.    13  min.    B/W.    Sound.  Dade 

County,  1-lOlbl. 

5^.    Penny  Saved>  A-    l6  mn.    15  min.    Color.    Sound.    New  York: 
AssocJ.ation  Films,  Inc. 

55.  Personal  Finance  Planning.    l6  mm.    15  min.    B/W".    Sound.  New 

York:    Association  Films,  Inc. 

56.  Personal  Health  for  Girls.    16  mm.    11  min.    B/W.    Sound.  Dade 

County,  1-03199- 

57.  Personal  Hygiene  for  Boys.    I6  mm.    11  min.    B/W.    Sound.  Dade 

County,  1-03197. 

58.  Personal  Qualities  for  Job  Success.    I6  mm.    15  min.    B/W.  Sound. 

Chicago:    Coronet  Instructional  Films,  Inc. 

59.  Quarter  Million  Teenagers.    16  mm.    16  min.    Color.    Sound.  Dade 

County,  1-11376. 

60.  Responsibility.    I6  mm.    15  min.    B/W.    Sound.    New  York: 

McGraw-Hill  Book  Cccipany. 

61.  Riddle >  The.    16  mm.    20  min.    Color.    Samd.    Local  Office. 

Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

SZ.    Road  Aheads  The.    I6  mm.    25  min.    B/W.    Sound.    New  York: 
Association  Films,  Inc. 

63.    Rules  at  School.    16  mm.    13  min.    B/tf.    Sound.    Chicago:  Coronet 
Instructional  Films. 

61f.    Samuel  and  Social  Security.    16  mm.    15  min.    Color.  Sound. 
Local  Office.    Social  Secxarity  Administration. 

65.  Say  What  You  Mean.    16  mm.    20  min.    bA^-    Sound.    Dade  County, 

1-13332.- 

66.  Secret  Service  Story.    16  urn.    I8  min.    Color.    Sound.  Local 

Office.    Federal  Reserve  Bank. 

67.  Seekers >  The.    I6  mm.    30  min.    Color.    Sound.    Dade  County,  1-31719- 

68.  Stay  in  School  and  Graduate.    16  mm.    ik  min.    Color.  Sound. 

Charleston,  S.  C.    uT  S.  Navy  Department. 


69.  Story  of  Distributive  Education >    l6  mm.    21  min.    Color.  Sound. 

New  York:    Association  Films,  Inc. 

70.  This  Way  Up.    l6  mm-    20  min.    bA^.    Sound.    Atlanta:  Modern 

TalMng  Pictures,  Inc. 

71.  'Til  Debt  Do  Us  Part,    l6  mm.    lU  min.    B/W.    Sound.    New  York: 

ABsoclatlon  Films,  Inc. 

72.  Time  of  Our  Lives,  The.    l6  mm.    27  min.    Color.    Sound.    New  York: 

Association  Films,  Inc. 

73.  Thin  Blue  Lines.    l6  mm.    28  min.    B/W.    Sound.    New  York: 

Association  Films,  Inc. 

7k.    Where  Is  Prejudice  -  Part  I.    l6  mm.    30  min.    E/W.  Sound. 
Dade  County,  1-31614. 

75.  Where  Is  Prejudice  -  Part  II.    l6  mm.    30  min.    B/W.  Sound. 

Dade  County,  1-31619. 

76.  When  I'm  Old  Enough-Gtoodbye.    16  mm.    28  min.    B/W.  Sound. 

Dade  Co\mty,  1-30086. 

77.  Who  Will  Come  to  Vfy  Party.    16  mm.    I8  min.    Color.  Sound. 

Atlanta:    Modem  Talking  Pictures,  Inc. 

78.  Why  Budget?    16  mm.    15  min.    bA^-    Soxmd.    New  York:  McGraw- 

Hill  Book  Con5)aiiy. 

79.  Youx*  Cleanliness.    I6  mm.    10  min.    B/W.    Sound.    Dade  Co\inty, 

1-03503. 

80.  Your  Earning  Power.    16  ram.    11  min.    bA^.    Sound.    Dade  County, 

1-005827 

81.  Your  Income  Tax.    16  mm.    20  min.    Color.    Sound.    Washington,  D.  C 

Vc  S.  Treasury  Department. 

82.  Your  Social  Security.    16  mm.    15  min.    B/W.    Sound.    Albany,  N.  Y. 

New  York  State  Department  of  Education. 

83.  Your  Teeth.    16  ran.    10  min.    bA^.    Sound.    Dade  County,  1-03503* 

&k.    You  and  Your  Money.    16  mm.    15  min.    B/W.    Sound.    Local  Office. 
Federal  Reserve  Bank. 


Pilmstrips : 

1.  Applying  for  a  Job.    Chicago:    Society  for  Visual  Education. 

2.  Applying  for  a  Job.    New  York:    McGraw-Hill  Book  Company. 

3.  Belonging  to  a  Crowd.    Chicago:    Society  for  Visual  Education. 
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k.  Choosing  Your  Career.    Pleasantville,  New  York:    Gfuidance  Associates. 

5.  Developing  Social  Mat\irity.    New  York:    McGraw-Hill  Book  Conpany. 

6.  Dropout^  The.    Pleasantville,  New  York:    Guidance  Associates. 

7.  Fundamentals  of  Thinking.    New  York:    McGraw-Hill  Book  Compemy. 

8.  Finding  the  Right  Job  for  You.    New  York:    McGraw-Hill  Book  Ccnpany. 

9.  First  Year  in  High  School.    Pleasantville,  New  York:  Guidance 

Associates. 

10.  Getting  Along  with  Others.    New  York:    McGraw-Hill  Book  Ccmpany. 

11.  Going  Steady.    New  York:    McGraw-Hill  Book  Cocrpany. 

12.  How  To  Make  a  Career  Decision.    New  York:    The  New  York  Times, 

Filnxstrip  of  the  Month, 

13.  Job  Interview^  The.    Jamaica,  New  York:    Eye-Gate  House  Inc. 

lU.    Let's  Look  at  Careers.    New  York:    The  New  York  Times,  Filmstrip 
of  the  Month. 

15.  OccupationaJ,  Education  Series.    Jamaica,  New  York:  E^e-Gate 

House  Inc. 

16.  Road  to  Nowhere.    Pleasantville,  New  York:    Guidance  Associates. 

17.  Smoking  Problem,  The.    Chicago:    Society  for  Visual  Education,  Inc. 

18.  SpeaJcing  and  Writiiig.    Jamaica,  New  York:    I^ye-Gate  House  Inc. 

19.  What  You  Should  Know  Before  You  Go  to  Work.    Pleasantville,  New 

York:    Guidance  Associates. 

20.  World  of  Work  Series.    Pleasantville,  New  York:    Guidance  Associates. 

21.  Your  Job  Interview.    New  York:    Reader's  Digest  Inc.,  Funk  & 

Wagnalls  Company. 

Standardized  Tests: 

1.  Picture  Inventory  Test,  Calif orr.ia  Test  Bureau, 

Division  of  McGraw-Hill  Book  Caiq?any 

Del  Monte  Research  Park,  Rontery,  California 

2.  Ohio  Vocational  Interest  Survey 

Harcourt,  Brax;e  and  World  toe. 
757  Third  Avenue,  New  York,  N.  Y. 
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1,  American  Cancer  Society,  Inc. 
219  East  U2nd  Street 

Hew  York,  N.  Y.  10017 

2,  Association  Films,  Inc. 
3^7  Madison  Avenue 

New  York,  N.  Y,  '10017 

3,  College  Entrance  Examination  Board 
College  Board  Film  Library 

267  West  25th  Street 
New  York,  N.  Y,  10001  " 

k.    Coronet  Instructional  Films 
65  East  South  Water  Street 
Chicago,  Illinois  606OI 

5.  Educational  Testing  Service 
Princeton 

New  Jersey  085^ 

6.  E^e-Gate  House,  Inc. 
1^6-01  Archer  Avenue 
Jamaica,  New  York  llU35 

7.  Filmstrip  of  the  Month 
The  New  York  Times 

Office  of  Educational  Activities 

Times  Square 

New  York,  N.  Y.  IOO36 

8.  Florida  Industrial  Commission 
Tallahassee 

Florida 

9.  FoUett  Publishing  Conrpany 
201  North  Wells  Street 
Chicago,  Illinois  60606 

10,    Funk  and  Wagnalls  Cooipany 

Division  of  Reader's  Digest  Books 
380  Madison  Avenue 
New  York,  N.  Y.  10017 

U,    Guidance  Associates 

Earcourt,  Brace  and  World,  Inc. 
Pleasantville,  N.  Y.  10570 

32  •    Jam  Handy  Corporation 

2821  East  Grand  Boulevard 
Detroit,  Michigan  k8211 
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13*    John  Hancock  Life  Insurance  Cooipftny 
Public  Relations  Department 
200  Berkley  Street 
Boston,  Mass.  02117 

ik.    Harcourt,  Brace  and  World,  Inc. 
757  Third  Avenue 
ITcv  York,  N.  Y.  10017 

15.  McGraw-Hill  Book  Conipany 
Text-Film  Division 

330  West  U2nd  Street 
Hew  York,  N.  Y.  10022 

16.  McKay,  David,  Company,  Inc* 
750  Third  Avenue 

Hew  York,  N.  Y*  10017 

17.  McKnight  and  McKnight  Publishing  Cowpany 
Towanda  Avenue  and  Route  66 
Bloomington,  Illinois  6170I 

18*    Modern  Talking  Picture  Service,  Inc. 
71U    Spring  Street,  N.W. 
Atlanta,  Georgia  3o3o8 

19.  New  York  Department  of  Education 
Albany 

Hew  York  12210 

20.  Hew  York  Life  Insurance  Conipany 
51  Madison  Avenue 

Hew  York,  N.  Y.  10010 

21.  Prentice-Hall,  Inc. 
70  Fifth  Avenue 

Hew  York,  N.  Y.  10011 

22.  Science  Research  Associates 
259  East  Erie  Street 
Chicago,  Illinois 

23.  Scott,  Foresman  and  Coojpany 
31U5  Piedmont  Road,  H.E. 
Atlanta,  Georgia 

2h.    Simon  and  Schuster 
630  Fifth  Avenue 
Hew  York,  N.  Y. 

25.    Society  for  Visual  Education,  Inc. 
I3U5  Diversey  Parkway 
Chicago,  Illinois  6061U 
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26*    South-Western  Publishing  Cooqpany 
5101  Madison  Road 
Cincinnati,  Ohio  U5227 

27*    Sterling  Publishing  Ccxnpany,  Inc* 
klS  Park  Avenue  South 
Hew  York,  N-  Y-  IOOI6 

28*    U.  S.  Eknployment  Service 

Division  of  U*  S.  Department  of  Labor 
Washington  25,  D*  C. 

29*    U.  S.  Government  Printing  Office 
Washington,  D.  C. 

30*    University  of  Illinois  Press 
Urbana 

Illinois  61803 
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Test  1  -  True -False 

WORK-EXPERIEIfCE 

Quinmester  I 

Intrcxiuction  to  the 

Work-Experience  Program 

Block  I-X 

Page  1  of  1  pages 

Date  Score 


True-False  Test  Items 

Each  of  the  follOKing  statements  is  either  true  or  false.    If  the 
statement  is  true,  draw  a  circle  around  the  letter  T  folloifing  it;  if 
the  statement  is  false,  draw  a  circle  around  the  F.    If  a  statement  is 
false  in  part,  it  is  entirely  false.    (Value  20  Points) 


1.  You  must  carry  your  Social  Security  Card  at  all  times.  T  F 

2.  A  high  school  education  is  not  iB5>ortant  if  you  don't  want 

to  go  to  college.  rp  P 


3*    You  must  have  your  parents'  approval  to  work  during  school 
hours. 


7.    It  iB  nonnal  practice  to  receive  time  and  one  half  for 
overtime. 


T  F 


U.  (The  Work-Experience  Program  is  only  for  those  who  plan  on 

'  dropping  out  or  school  rp  p 

5*    It  is  more  important  to  get  to  your  Job  on  time  than  it  is 

to  get  to  school  on  time.  rp  p 

6.    The  money  you  actually  receive  In  your  pay  check  each  week 

is  your  gross  psy.  «ji  p 


T  F 


8.  Your  working  day  starts  at  8:30  a.m.  (7:15  for  those  on  a 

10-hour  day).  ip  p 

9.  At  the  present  time,  it  is  more  imEportant  to  learn  Job 

attitude  rather  than  Job  skill.  *P  p 

10.    You  are  not  permitted  to  work  past  10  p.m.  T  F 
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Test  1  •  Multiple  Choice 

WORK-EXPERIENCE 

Introduction  to  the 

Work-Experience  Program 

Blocks  I-X 

Peige  1  of  1  pages 

Name    Date   Score   


Multiple  Choice  Test  Items 

Each  statement  needs  a  word,  a  figure,  or  a  phrase  to  make  it  correct. 

Only  one  of  the  choices  listed  is  correct.    Place  the  number  of  the  choice 

you  make  in  the  space  provided  at  the  right  ed^e  of  the  sheet.  (Value 
20  points) 


1.  The  income  tax  form  you  receive  from  your  employer  at  the  end 

of  the  year  is  the  (l)  lOkO,  (2)  W-.2,  (3)  W-U  form  (  ) 

2.  The  best  job  for  you  is  the  one  which  (l)  pays  most,  (2)  shows 

roam  for  advancement,  (3)  your  parents  approve  of.  (  ) 

3.  The  normal  work  day  is  (l)  6,  (2)  U,  (3)  8  hours  long.  (  ) 

U.    If  you  do  not  plan  on  going  to  college,  a  high  school 

education  is  important  because  (l)  it  will  make  your  parents 
happy,  (2)  it  prepares  you  for  the  future,  (3)  you  can't  get 
a  Job  without  it.  (  ) 

5.    If  you  bring  home  $35.96  each  week,  this  is  your  (l)  gross 

pay,  (2)  net  pay,  (3)  neither  of  above.  (  ) 

A  Job  Interview 


1.  You  arrive  at  the  interview  (l)  along,  (2)  with  your  mother, 

(3)  with  a  friend,  (U)  with  several  buddies.  (  ) 

2.  You  are  dressed  (l)  in  sport  clothes,  (2)  as  a  clerk  in  a 
department  store  might  dress,  (3)  in  fancy  "date"  clothes, 

(U)  in  the  latest  far  out  fashion.  (  ) 

3.  When  offered  a  seat  you  (l)  slouch  in  it  to  show  you  are 
relaxed,  (2)  say  you  would  rather  stand,  (3)  sit  up 

straight  and  pay  attention,  (U)  ask  why  you  must  sit  down.  (  ) 

h.    When  the  man  asks  you  about  your  school  record  you  (l) 

tell  him  what  schools  you  have  attended  and  subjects  taken, 

(2)  tell  him  you  have  gone  to  too  many  schools  to  remember, 

(3)  ask  him  why  he  wants  to  know,  (U)  tell  him  it's  not 

very  important.  (  ) 
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Test  1  -  His  say 

Introduction  to  the 
Work -Experience  Pi'o^:rrun 
Blocks  1-X 
Page  1  of  1  pfi^es 


Name  Date    Score 


Essay  Question 

Read  the  question  carefully  before  attempting  to  answer  it.  Write 
the  answer  on  the  front  and  back  of  this  paper  as  space  permits.  Be 
accurate  ajnd  neat  in  your  work.     (Value  20  Points) 


1.    Why  is  getting  a  high  school  educat:^.on  important,  e^ren  if  you  do  not 
plan  on  going  to  college? 
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KEY  TO  POST  TEST 
Work-Experience  Program 

TRUE  OR  FALSE  (Value  20  Points) 

1.  True  6.  False 

2.  True  7.  True 

3.  True  8.  True 
h.  False  9.  True 
5.  False  10.  True 
MULTIPLE  CHOICE  (Value  20  Points) 

1.  _b_ 

3.  _s_ 
i+.  _b_ 

5-  _b_ 

A  JOB  INTERVIEW  (Value  20  Points) 

1.  a  6.  c 

2.  _b_  7. 

5.    _c_  10.  b 

ESSAY  (Value  20  Points) 

Teacher  judgment 

MATH  (Value  20  Points) 

1.  $86. 

2.  $130.83 

3.  $230. lU 
U.  $U9^.6o 
5.  $8^15.32 

-19- 


5523 


Test  1  -  Ccmiputation 

WORK-EXPERIENCE 

Introduction  to  the 

Work-S^perience  Progrmn 

Blocks  I-X 

Page  1  of  1  pages 


Name 


Date 


Score 


Computation 


1, 
2. 
3. 

5- 


Read  each  question  carefully  before  attempting  to  answer  it.  Do 
your  figuring  on  the  back  of  this  page  and  put  yo\ir  answer  in  the 
e  provided.     Do  not  read  something  into  the  question  which  is  nob 


e.     (Value  20  Points 


Joe  works  hk  hours  per  week.    He  works  37  hours  at 
$1*82  per  hour  and  gets  time  and  one  half  for 
overtime.    What  is  his  gross  pay? 

Sam  works  h2  hours  per  week.    He  works  35  hours  at 
$2.67  per  hour  and  gets  double  time  for  overtime. 
What  is  his  gross  pay? 

John  works  kS  hours  per  week.    He  works  36  hours  at 
$^.95  per  hour  and  gets  time  and  one  half  for 
overtime.    What  is  his  gross  pay? 

Harry  works  U6  hours  per  week.    He  works  33  hours 
at  $2.10  per  hour  etnd  double  time  for  overtime. 
What  is  his  MONTHLY  gross  pay? 

Ted  works  hi  hours  per  week.  He  works  3^  hours  at 
$3.68  per  hour  and  time  and  one  half  for  overtime. 
What  is  his  YEARLY  gross  pay? 
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WORK-EXPEEIENCE  -  Multiple  Choice  (Contd.) 
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5.  The  man  wants  to  know  if  you  have  any  work  e)cperience, 
so  you  (l)  tell  him  the  other  jobs  are  not  worh  talk- 
ing about,  (2)  tell  him  you  caji't  remember  all  the  jobs 
you  have  had,  (3)  tell  him  where  you  have  worked  before 

or  if  you  have  not  vorked,        ask  why  he  wants  to  know*  (  ) 

6.  When  the  man  asks  for  proof  of  a^e,  you  (l)  say  you 
forgot  your  wallet,  (2)  say  you  are  old  enough  to  work, 
(3)  show  something  which  proves  your  age,  (U)  tell  him 

to  check  with  school-  (  ) 

?•    The  man  calls  you  by  your  first  name  so  you  call  him 

(1)  '•Mail,"  (2)  "Mister,"  (3)  "Jack,"  (U)  "Mr.  ."  (  ) 

8.    He  asks  many  questions,  so  you  (1)  get  bored  and  lose 
interest,  (2)  be  polite  and  pay  attention,  (3)  tell 
him  to  mind  his  own  business,  (k)  tell  him  your  personal 
problems .  (  ) 

9*    When  the  man  asks  if  ymi  have  ftny  nn^^PtTpn'?  .  vr"  [^^  ^   ^  . 

-  JO  h  \  r  *?<  J.  '   ■  i  ■?  A  a  t".  •  i.t '/     f  t  ■ . '  ^. '  J   V  nln^^::^  U  v  -  j.  i.  -  J.  r  i  -  j  i 

discus.?  to  ywy;  7.'-ii*  ls  ^a^t  I  .'U,   [■\)  'x'->\   l  1.  vu'j  nuxy  loav^, 
(^)  ask  1.  r;  yv)x  rna.v  SiiK.^K'i  (  * 

Wlieii  It  Is  tU»^  t'.)  i.eave,  yoii  [[)    ^uy  ii  vuu.  vac  tioI 

hired,  tbe.y  av^  unCau;,  U'^  '^-'^^        vuu  uave  •v-^tleN  lu*:^ 

job,  (3)  ask  If  Y'.Hi  sh'.>ut.^i           l'U'.:V,  v/alt  lo  rieui 

from  him/  V*^.)  ;»ust  v^alk  jut.  (  ^ 
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Course  Description 

 8769   ^4-8   8769>10  Occupational  Explorations 

State  Category    Coimty  Dept.     Coianty  Course  Course  Title 

Number  Number  Number 


This  course  serves  as  a  pre-employment  period,  and  is  designed  to  acquaint 
students  with  the  myriad  of  occupations  Included  In  the  world  of  work. 
Students  observe  employees  on  the  job  or  undertake  different  work  activities 
In  order  to  Increase  their  understanding  of  various  occupations.  Students 
are  given  the  opportunity  also  to  enroll  In  courses  that  can  Increase  their 
skills  and  abilities  so  that  they  may  be  better  qualified  for  entry  Into 
the  world  of  work. 

Indicators  of  Success :  Applicants  must  show  a  need  which  might  be  served  by 
admission  to  the  Work  Experience  Program* 


Clock  Hours  :  4-5 


PREFACE 


This  qulnmester  course  outline  has  been  prepared  for  students 
enrolled  in  the  senior  high  school  Work  Experience  Program.  It 
Is  designed  to  meet  the  needs  of  those  students  who  will  be  enrolled 
In  the  program  dxirlng  the  fifth  qulnmester ^  the  summer  session. 

Students  enrolled  In  this  optional  course  must  be  at  least 
fourteen  years  of  age  and  In  ninth  or  tenth  grade,  depending  on 
the  grade  composition  of  the  student  body.     For  selection,  students 
should  be  Identified  as  those  with  special  needs  as  determined  by 
various  patterns  of  characteristics  including  poor  attendance,  over- 
age in  grade,  or  the  need  to  work  in  order  to  continue  their  educa- 
tion.    In  the  scope  of  the  total  Work  Experience  Program  curriculum, 
this  course  would  normally  be  considered  the  final  sequence.  How- 
ever the  flexibility  inherent  in  the  program  makes  it  possible  to 
incorporate  the  outline  at  any  time  during  the  school  year. 

The  material  contained  in  the  outline  is  designed  to  cover  a 
period  of  forty-five  classroom  hours.     The  work  is  organized  into 
four  blocks  of  instruction  and  the  contents  of  the  course  should 
enable  the  students  to  become  better  prepared  for  entry  Jobs  in 
various  occupations,  as  well  as  aid  them  in  acquiring  general 
skills  and  knowledge  applicable  to  selected  areas  of  vocational 
interest.    The  material  should  also  increase  the  students'  chances 
for  advancing  on  the  Job. 

Through  a  cursory  exploration  of  the  vocational  offerings  in 
the  school,  the  students  should  develop  a  deeper  understanding 
regarding  the  world  of  work,  become  more  proficient  in  carrying 
out  assigned  tasks,  acquire  salable  skills  before  being  placed  in 
a  training  station,  and  become  more  self-confident  about  entering 


the  world  of  work» 

The  teacher-coordinator  may  utilize  several  methods  for  teaching 
this  course  Including  lectures  (teacher  or  guest  speakers),  demon- 
strations ,  Intra-class  visitations,  audiovisual  aids,  and  field 
to  selected  places  of  interest  In  the  community.     The  teacher- 
coordinator  may  set  up  the  classroom  into  small  work-laboratories, 
or  enlist  the  cooperation  of  other  school  personnel  to  provide 
experiences,  aqvApment,  and  training  for  selective  vocational  areas 
of  interest. 

The  bibliography  included  in  this  outline  lists  the  reference 
material  that  may  be  used  in  teaching  the  course.    A  post-test  is 
also  included  as  a  means  of  evaluation. 

This  outline  was  developed  through  the  cooperative  efforts  of 
the  instructional  and  supervisory  personnel,  the  Quinmester  Advisory 
Committee,  and  the  Vocational  Teacher  Education  Service  of  the  Dade 
Countv  Public  Schools,  Division  of  Vocational,  Technical,  Technical 
and  Adult  Education,  and  has  been  approved  by  the  Dade  County  Voca- 
tional Curriculuun  Committee. 
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GOALS 


The  work  experience  student  must  be  able  to  demonstrate  : 

!•    An  understanding  of  the  prerequisites  for  becoming  employable. 

2.  An  awareness  of  the  vocational  areas  available  In  the  school, 
and  the  ability  to  select  Intelligently  the  occupational  area 
relating  to  his  interest,  capabilities,  and  need  to  acquire 
marketable  skills. 

3.  Knowledge  of  the  basic  occupational  and  communication  skills 
which  aid  in  becoming  employable. 

An  awareness  of,  and  an  Interest  in,  the  economic  outlook  as 
reflected  by  the  employment  opportunities  in  the  community. 
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SPECIFIC  BLOCK  OBJECTIVES 


BLCXrl  I  -  VOCATIONAL  DEVELOPMENT 
The  student  must  be  able  to: 

1,  Discuss  and  list  the  factors  a  potential  employee  should 
consider  prior  to  seeking  employment  In  most  areas. 

2,  Discuss,  list,  and  analyze  the  nine  major  occupational 
groups  In  the  United  States, 

3,  Research  and  report  on  the  employment  opportunities  related 
to  area  of  vocational  interest  in  terms  of  vocational  trends 
pastt  present,  and  future. 

4,  Demonstrate  and  exhibit  an  awareness  of  the  desired  charac- 
terlstiec  Important  to  becoming  employable, 

BLOCK  n  -  EXPLORING  THE  FIELD 

The  student  must  be  able  to: 

1,  Explain  In  writing  the  vocational  programs  In  the  school 
in  relation  to  his  career  objectives, 

2,  Evaluate  himself  in  terms  of  capabilities,  needs  and  goals* 
3]     Investigate  the  Job  requirements  for  his  chosen  area  of 

interest,  list  and  discuss  them, 
^,     Select  a  vocational  area  in  which  to  gain  marketable  skills, 
and  perform  the  required  activities, 

5,  Exhibit  evidence  of  acquisition  of  vocational  skills  learned 
in  chosen  area  of  interest, 

BLOCK  III  -  EDUCATION  FOR  WORK 

The  student  must  be  able  to: 

1,     Demonstrate,  through  oi^al  and  written  activities,  an 

understanding  and  mastery  of  the  four  basic  fundamentals 
of  mathematics, 

2»    Demonstrate  a  practical  understanding  of  managing  money 
through  role  playing  and  record  keeping. 

3,  Demonstrate,  through  accurate  calculations,  an  understanding 
of  the  mathematical  skills  involved  in  borrowing  money, 
making  installment  purchases,  and  computing  Interest, 

^,    Accurately  perform  computations  Involving  basic  measurements 
of  length  and  weight. 

5,  Exhibit  the  desire  to  Improve  communication  iskills, 

6,  Demonstrate  the  ability  to  prepare  personal  and  business 
correjgpondence, 

7,  Express  ideas  intelligently  and  correctly  in  oral  and 
written  activities, 

8„    Exhibit  improved  penmanship, 

9,     Make  written  and  oral  reports  on  specified  material, 

10,  Exhibit  the  ability  to  obtain  information  accurately, 

11,  Exhibit  correct  spelling  and  word  usage  in  written  and  oral 
activities. 


BLOCK  IV  -  WIDENING  HORIZONS 


The  student  must  be  able  to: 

1,  Discuss  and  list  some  observations  made  as  a  result  of 
visits  to  business  establishments* 

2,  Analyze  the  relationship  between  the  world  of  work  and 
education, 

3,  Show  by  discussion  a  broader  perspective  about  diversified 
occupations, 

^,     Establish  and  list  goals  related  to  future  occupational 
choices^ 

5.     Make  a  desirable  transition  from  school  to  work  as  ^^^A^r\oea 
by  performance. 
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Course  Outline 


WORK  EXPERIENCE  -  ^769 
(Occupational  Sxplor&tlons ) 

Department  48  -  Course  8769. 10 


VOCATIONAL  .^OPHEWT 

A.     Preparation  for  Employmetit 
1.  Training 


2. 

Skills 

3. 

Interest 

^. 

Attitude 

5. 

Aptitude 

6. 

Education 

7. 

Appearance 

Major  Occupational  Groups 

1. 

Professional  and  technical 

2. 

Agriculture 

3. 

Managers 

Clerical 

5. 

Sales 

6. 

Craftsmen 

7. 

Operatives 

8. 

Service  workers 

9. 

La  "borers 

C,  Economic  Trends 

1.  History 

2.  Present 

3.  Future  outlook 

D,  Traits  Required 

1.  Sociability 

2.  Efficiency 

3.  Manners 

4.  Flexibility 


EXPLORING  THE  FIELD 

A#    Vocational  Choices 

1*    Office  occupation  areas: 

a.  Typing: 

(1)  Fundamentals  of  machine  operation 

(2)  Typing  techniques 

(3)  Attitudes  and  habits 

(4)  Polloiring  directions 

(5)  Writing  business  letters 

b.  Office  machines : 

(1)    Add Ing-lis ting  machine 


II.     EXPLORING  THE  FIELD  (Contd.) 


(2)  Rotary 

(3)  Printing 

c.     Office  paretic©: 

(1)  Filing 

(2)  Record  keeping 

(3)  Fle^xrln^  payrolls! 
i^)     Using  the  telephone 

(5)  Using  the  switchboard 

(6)  Operating  the  calculator 

(7)  Adding  jnachlnes 

(8)  Typlrxg  stencils 

(9)  Typing  masters 

2.  Trade  and  Industrial  areas: 

a.  Air  conditioning  and  heating  mechanics: 

(1)  Installation 

(2)  Maintenance 

(3)  Repair  of  refrigeration  units 

b.  Auto  body : 

(1)  Body  repair 

(2)  Paints 

(3)  Automotive  finishes 

c.  Dlvlerslfled  mechanics: 

(1)  Repair  of  metal  and  wood  furniture 

(2)  Sifiall  engines  repair 

(3)  Laun  moirer  repair  and  maintenance 
iu)    Use  and  j-imndling  of  tools 

d.  Automotive  mecrianlcs  : 

(1)  Care  of  basic  tools  and  equipment 

(2)  Automotive  operations 

(3)  Automotive  repair  practices  and  techr  ques 

e.  Power  machines: 

(1)  Small  engines 

(2)  A'atomotlv^s 

(3)  Appliance  repair 

(4)  Machine  repair 

(5)  Fundamental  mechanical  principles 

f.  Printing: 

(1)  Typecase 

(2)  Typesetting 

(3)  Proofing 

(4 )  Measurement 

(5)  Operation  of  press  equipment 

(6)  Use  of  materials 

(7)  Safety 

(8)  Offset 

(9)  Binding 

3.  Diversified  occupational  areas: 
a.    Sales  and  service: 

(1)  Techniques  of  selling 

(2)  Customer  relations 

(3)  Handling  stock 
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II.     EXPLORING  THE  FIELD  (Contd,) 


(^4^)  Recording  sales 

(5)  Coffifflunlcsting  with  customers 

b.  Cashiering : 

(1)  Fundamentals  of  cash  register 

(2)  Checkout  procedures 

(3)  MaKlng  change 

(4)  Computing  taxes 

(5)  Cheek-cashing  procedures 

(6)  Computing  spilt  group  prices 

3*     Vocational  Selection 
1.  Criteria: 
a.  Need 

Capabilities 

c.  Experiences 

d .  Goals 

Z.     Job  requirements: 

a.  Qualifications: 

(1 )  Indoor 

(2)  Outdoor 

(3)  Mental 
(^)  Physical 

b.  Attire : 

(1)  Standard  uniform 

( 2 )  Conservative 

(3)  Casual 

3.  Safety  and  health  hazards 

4.  Duties  and  responsibilities 

5.  Opportunity  for  advancement 

C.     Developing  Skills  in  Areas 

1.  Become  totally  involved 

2.  Learn  fundamentals 

3.  Display  effort  and  Interest 
^.     Perform  Job  tasks 

5.     Complete  all  assignments 


III.     EDUCATION  FOR  WORK 

A.     Mathematical  Skills 

1.  Computational  skills: 

a.     Fundamental  operations: 

(1)  Addition 

(2)  Subtraction 

(3)  Multiplication 
(^)  Division 

2.  Business  mathematics: 

a.    Personal  cash  and  bank  records: 

(1)  Budget 

(2)  Savings  account 
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III.     EDUCATION  ?0R  WORK 


b.  Everyday  buying  problems : 

(1)  Unit  price 

(2)  Fractional  qualities 

c.  Personal  finances: 

(1)  Figiiring  earnings 

(2)  Deductions 

(3)  Tlmecard  record 
i^)     Figuring  percent 
(5)     Borrowing  aaoney 

3.     Everyday  measurements : 

a .  Length 

b.  Weight 

B.     Communication  Skills 

1.  Reading: 

a.  Building  vocabulary 

b.  Reading  for  information 

c.  Developing  comprehension  skills 

d.  Reading  critically 

2.  Writing: 

a.  Preparing  an  autobiography 

b.  Alphabetizing  information 

c.  Preparing  a  Job  description 

d.  Writing  a  letter  of  application 

e.  Writing  business  letters 

f .  Spelling  correctly 

3.  Speaking: 

a.     Grammatical  usage 
ba     UiJe  of  the  telephone 

c.  Classroom  discussions 

d.  Improvement  of  speech  patterns 
^,  Listening: 

a.  Taking  messages 

b.  Interpreting  Information 


IV.     WIDENING  HORIZONS 

A.  Field  Trips 

1.  Business 

2.  Industry 

3.  Intra-school  visitations 

B,  Vocational  Speakers 

1.  Motivation 

2.  Information 

3.  Recruitment 

G.  Follow-Up 

1,  Observations: 

a.  Description  of  work  activities 

b.  Size  of  company 


IV.     WIDENING  HORIZONS  (Contdo) 


c.  Number  of  employees 

d.  Employment  opportunities 

e.  Personal  interest  In  field 

2.  Relationship  of  work  to  education: 

a.  Greater  selectivity  of  occupational  choices 
b!     Increased  monetary  benefits 

c.  Personal  satlefactlon  and  success 

d.  Reduced  chance  for  rmamployment 

3.  Future  occupational  goals s 

a.  Area  of  interest 

b.  Educational  requirements 

c.  Training  required 

d.  Job  outlook 

4.  Personal  improvements 

a.  Added  skills 

b.  Attltudinal  changes 
o.    Practical  exporlences 

d.     Increased  employment  opportunities 


V.     QUINMESTER  POST  TEST 
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51.  Elsendrath,  Charles.     Kggp  It  Clean;     Dry  Cleaning:  Assistant. 

New  York:    McGraw-MTi;~l"967.     Pp.  ^^3. 

52.  Gilbert,  Doris  Wilcox,     Breaking  the  Reading  Barrier. 

Englewood  Cliffs:    PriM"rc"e»I-iall ,  1959 .     ^P.  275. 

53.  Goodman,  Burton,,     Burto  the  Policeman.     New  York:  McGraw- 

Hill,  1968.  Ppr^JT 

5^4-.     Guthrie,  Mearl  R.    Alphabet l_c_  Indexing .     3rd  ed.  Chicago: 
South-western.  lW^V~  PpV'  SW. 

55.     Health  Insurance  Institute,     A  Date  with  Your  Futxare. 

New  York:     Institute  of  Life:  Insvirance,  1970.     Pp.  3'^'. 

•56.     Kahn,  Charles  H. ,  and  Hanna,  J,  Bradley.     Using  Dollars 
and  sense.     San  Francisco s     Pear on,  I903T Pp.  126. 

57.  Kipniss,  Jean.     Judy,  the  Waitress,     New  York:  McGraw-Hill 

1966.     Pp.  ^3. 

58.  Lawson.  Tom.     Betty  and  Her  Typewriter.     New  York:  McGraw- 

Hill.  1967I    PpV^^J.  " 

59.  Lee,  Miriam.     Jobs  in  Your  Future.     New  York:  Scholastic 

Book  Services.  196"^ <>  Ppr"95i 

60.  Lerner.  Lillian,  and  Holier,  Margaret.    Anita  Powers.  Office 

Worker.     Chicago:    Follett,  1967.     Pp.  96. 

61.  .   John  Leveron,  Auto  Mechanic.     Chicago:  Follett, 
 196^.     Pp-  96.. 

62.   .     The  Millers  aind  Willie  B, .  Butcher.  Baker, 

Chef.     Chicago :    Follett 7~i96"5 ,     Pp.  96. 

63.  Lessenberry,  D.  D. ,  and  Others.     Basic  Typewriting.  Chicago: 

South-Westem,  I968.     Pp.  116. 

6*4-.     Moller,  Margaret,  and  Lerner,  Lillian.     Helen  Greene. 

Department  Store  Worker.     Chicago:    Follett,  1967. 
Pp.  96.  ~" 

65.  Piper,  Edwin  B.     Merchandising  Mathematics.     Chicago:  South- 

western, I967T     Pp.  92; 

66.  Rosenberg,  Henry,     Projects  in  Clerical  Record  Keeping, 

Chicago:    South-western 0  1968,     Pp.  337. 
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Bosenbergg  R,  Robert,  and  Sexton,  Joseph  E.     Business  Math 
on  the  Job.    New  York  s    McGraw-Hill,  1969"!     Pp.  93. 

Schaohter,  Norman <.     English  the  Easy  Way,     3rd  ed,  Cincinnati 
South- Western,  l^tTr  Pp.  ^20, 

Swinburne,  Lawrence «    Jogj  the  Retail  Salesman,     New  York: 
McGrawHlll,  1966.  PpTTfJT"' 

Teletraining  for  Business  Studies.     Miami:    American  Telephone 
and  Telegraph  Company^  19657"  Pp.  120. 

Teletraining  for  Business  an^^  Speecho     Miami ;  American 
Telephone  and  telegraph  Company,  1962.    Pp.  120. 

Turner,  Richard.     "Vhe  .Jobg.,  Yo^_jGgt,c     Chicago:    Pollett,  1962. 
Pp.  ^9. 

  .    The  I^nj^uage  You  _Spgak .    Chicago:  Pollett, 

19^37^  Pp.  ^8. 

.  .    The  Money  You  Spend o     Chicago:    Pollett,  1962. 

Pp.TPF. 

  .     The  Person  You  Are^     Chicago:    Pollett,  1962. 

PpT^i^. 

Wright,  Dfevle.    Phll^  the  File  Clerk.     New  York:  McGraw-Hill, 
1967.    Pp.  ^3. 


Magazines  and/or  Periodicals : 

77.  Balance  Sheets  Thee    Cincinnati:    South-Western.  Monthly. 

78.  Business  Education  World.    New  Yorks    McGraw«Hill.  Plve 

times  yearly. 

79.  Industrial  Arts  and  Vocational  Education.  Milwaukee. 

Bruce  Publishing  Companya  Monthly. 

80.  Popular  Science o     New  Yorks    Popular  Science  Publication 

C  ompanyl    Ront  hly . 

81.  School  Shop.    Chicago:    Prakken  Publication*.  Monthly. 


Audiovisual  Aids: 

Pllms  available  from  Dade  County  Audiovisual  Services: 

1.    A. B.C.  of  the  Automobile  Engine.     I6  mm.     18  mln.  Color. 
Sound.  1-129^5. 
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2.  Accidents  Happen  to  S&m.     l6  mm.     13  mln.     B/W.  Sound. 
 1-11539:   " 

3.  Aptitudes  and  Occupatlone,     I6  mm,     13  mln.     B/W.  Sound. 
■  ■■■1-665^5;     ~ 

4.  Attitudes  and  Health.     I6  mm,  10  mln.     Color.  Sound. 
 l-661if^ 

5.  Automation  and  Robot  Machines,  I6  mm.     26  mln.  B/W, 

Sound.    1-30778.       '  ^ 

6.  Automotive  Service.     16  mm.     11  mln,     B/W.     Sound.  I-O3668, 

7.  Automotive  Trouble  Shootlngj    Knglne  Tune-Up.     I6  mm, 
~~    33  mln.    B/W.    Sound.  1-1303^. 

8.  Baby  Sitter,  The.     I6  mm,     15  mln,     B/W,    Soxind.  1-11555. 

9.  Baking  Industry,  The,     I6  mm.    11  mln.     B/W.  Sound. 

lJo^066. 

10.  Bas ic  Typ Inp- -Mac hlne  Operat ion .     I6  mm.     30  mln.  B/W. 

Sound,  l":i0771. 

11.  Basic  Typlnp;;    Methods,    I6  mm„     30  mln,     B/W.  Sound. 

1-30772. 

12.  Better  Choice  of  Words,    16  mm,     10  mln,     B/W.  Sound. 

1-61S6^. 

13.  Better  Reading.  I6  mm.     12  mln,     B/W,     Sound.  1-10^80. 

I'*'.     Body  Care  and  Grooming^     16  mm.     20  mln,     B/W,  Sound, 
1-12968, 

15,  Brushing;  Up  on  Division,     I6  am.     11  mln.     B/W.  Sound. 
"  "1-01366; 

16,  Brushing  Up  on^Multlpllcatlon.     I6  mm,     11  mln.  B/W. 

Sound,    1-01^70,  ' 

17,  Building  Your  Typing  Skill,    I6  mm,     10  min,     B/W,  Sound, 
1-0^030. 

18,  Careers  for  Girls ,     I6  nun,     18  min,     B/W,     Sound,  1-12973. 

19,  Careers  in  the  Building  Trades.    I6  mm.     11  min,  B/W, 

Sound,  1-00587. 

20,  Developing  Yo\ir  Sales  Personality,     I6  mm.     30  min.  B/W. 

SoundT  I-3138O," 

21,  Donald  in  Mathmagicland.     I6  mm«     28  min.    Color,  Sound. 
 1-30155. 
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22,  Duplicating  by  the  Spirit  Method.     l6  mm.     1^  mln.  Color. 

Sound.  1«11^66. 

23,  Duties  of  a  Secretary,     16  mln,     30  mln.    B/W.  Sound. 

2k,     Earning  Money  While  GoinK  to  School.     l6  Tnm.     10  mln.  B/W. 
"      Sound.  1-0CW'9J5. 

25.  Facing  Reality.     l6  mm„     12  mln,     B/W.    Sound.  1-00166. 

26.  Filing:  Procedures  in  Business.     l6  mm,     13-1/2  mln.  Color. 

Sound, 

27.  Finding  the  Right  Job.     l6  mm.     11  mln.     B/W.  Sound. 

 i-86^t5.  — ~ 

28.  Finding  ^j^our  Life  Work^     16  mm.     22  mln,     B/W.  Sound. 

1-10315. 

29.  Food  Preparation,     l6  mm.     11  mln.    Color.     Sound.  l-05'4-68. 

30.  Ftmdamentals  of  Filing.     l6  mm.     12  mln.    B/W.  Sound. 

i„o5^t-n. 

31.  Getting  a  Job.     l6  mm.     16  mln,     B/W.    Sound.  1-10320. 

32.  Good  Grooming  for  Girls «     l6  mm.     10  mln.     B/W.  Sound. 
 1-63^^6,   

33.  Heating  and  Air  Conditioning.     16  mm.     10  mln.     B/W.  Sound. 

l-0im8. 

3^.     How  Effective  Is  Your  Reading,  l6  mm,     10  mln.  Color. 
Sound,  1-Ol^il-O. 

35.  How  To  Add  Fractions ,     16  mm,  11  min.     B/W.    Sound.  1-01^10. 

36.  How  To  Be  Well-Grooroed,     l6  mm.     10  mln.    B/W,  Sound, 

1-03991. 

37.  How  To  "range  Fractions,     l6  mm,     11  mln.     B/W-Color.  Sound. 

l-0i42i, 

38.  How  To  Keep  a  Job.     l6  mm.     10  min.     B/W.    Sound.  I-OO578. 

39.  I  Want  a  Job.    16  mm,     26  mln.     B/W.    Sound,  I-II568. 
^0.     Improve  Your  Handwriting,     I6  mm,     11  mln.     B/W.  Sound, 

^4-1.     Improve  Your  Personality,     I6  mm.     11  mln.     B/W.  Sound. 
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i*.2.     Improve  Your  Spelling.     16  mm.     10  mln.     B/W.  Sound. 
"  1-0116^. 

I4.3.     Installment  Buying.     I6  mm.     10  mln.     B/W.     Sound.  l-O^OS'*-. 

l^k.     Let's  Pronounce  Well.     I6  vm.     10  mln.     B/W.  Sound. 
1-01187. 

45.    Meaning  of  Percentage.     I6  mm.     10  mln.     B/W.  Sound. 

— :;j--§W55: — 

^6,     Money  Talks.     I6  mm.     11  mln.     B/W.     Sound.  1-0039?. 

24.7.     Office  Courtesy.     I6  mm.     12  mln,     B/W.    Sound.  1-0^011. 

/f8.     Pay  to  the  Order    Of.     I6  mm.  12  mln.     B/W.  Sound. 
l-^OO^Qif. 

Percent  for  Taxes  and  LoanSo  16  mm.     28  mln.  B/W.  Sound. 
1^30182. 

50.  Personal  Financial  Planning.  I6  mm.     12  mln.  Color. 

Sound.  1-10217, 

51.  Personal  Qmlltltes  for  Job  Success.     lb  mm.  11  mln.  B/W. 

Sound.  1^150580. 

52.  Planning;  for  Success „     16  mm.  10  mln,     B/W.  Soxind.  1-00207. 

53.  Planning  Your  Career,    16  mm,  18  mln.     B/W.  Sound.  1-10323. 

5*4-.     Principles  of  Ref r iteration „     16  mm,     20  mln.     B/W.  Sound, 
I-I3II6. 

55.  Printing  (Milestones  %n  Writing).     16  mm.    10  mln.  Color. 

Soiand.  1-0^039. 

56.  Printing  Through  the  Ages.     16  mm.     12  mln.     B/W.  Sound. 

1-1039^. 

57.  Reading  Improvement;     Word  Recognition  Skills.     16  mm. 

11  mln.    Color,  Sound,  1-00727. 

5ti.    Right  at  the  Typewrit ier.     16  mm.     24  mln.    B/W.  Sound. 
l-313«3. 

Right  Touch,     lb  mln,     1«  mln.     Color.    Sounds  I-I313I. 

to.     Salesmanship;    Career  Opportunities,     lb  mm.     15  mln.  Color. 
Soxrnd.  I-I33II0 

51.     Secretary.  The;    A  Normal  Day.     16  mm.     11  mln.     B/W,  Soimd. 
1-04-013, 

62.     Stay  in  School,     lb  mm,     11  mln.     Color,     Soimd.  1-0»«15. 


53,     Typing  Skills;     Building  Speed.     16  mm.     11  min.  \color. 

64.  Understanding  Your  Ideals .     16  mm.     14  min,     B/W.  sVnd. 

1-10108,  ~"  ^ 

65.  Using  Bank  Credit.    16  mm.    8  min.    B/W.    Sound,  l»0039-x 

66.  Wages:    A  Closer  Look.     I6  mmc     29  min.     B/W.  Sound. 

67.  Wages:    A  First  Look.     I6  mm.     29  min.     B/W.  Sound. 

68.  Why  Punctuate.     I6  mm.     10  min.     B/W.    Soiand.     l-'^  81. 

69.  Wise  Use  of  Credit.     I6  mm.     12  min.     Color.  Sound, 
 1-T61^^.  

70.  Working  Safely  in  the  Shop,,     I6  mm,     11  min.     B/W.  Sound. 

71.  Writing  Better  Business  Letters.     I6  mm.     22  min.  Color, 

Sound.  i^3^0X 

72.  Your  Earning  Power.     16  mm,     11  min.     B/W„     Sound.  1-00582. 

73.  Your  Voice.     16  mm,     10  min.     B/W.    Sound.  1-04291. 

Pllmstrlps  and/or  Slides : 

74.  Basic  Display  Typing:    Principles  and  Patterns.  Color, 

McGraw-Hliir 

75.  Basic  Letter  Typing.     Color.  McGraw-Hill. 

76.  Filing  Methods  and  Procedures.     Color.  McGraw-Hill, 

77.  Gas  Station  Attendant.     Color.     Eye  Gate. 

78.  How  To  Use  Your  Checkbook,     Color,     Eye  Gate. 

79.  Indexing  and  Filing .     Color,,  McGraw-Hill, 

80.  Making  Your  Money  Work  for  You,,    Color,  McGraw-Hill. 

81.  Meaning  of  Success,  The,    40  Frames.    Color.    Popular  Science. 

82.  Meaning  of  Work,  The.    41  Frames.     Color.     Popular  Science. 

83.  Measurement.    Color.  McGraw-Hill, 

84.  Stocker  In  a  Supermarket.     Color.    Eye  Gate, 
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85.  Succeeding  Is  Your  Career.     Color.  McGraw-Hill. 

86.  Variety  Store.    The.    Color.     Eye  Gate. 

87.  Waitress,  The.    Color.    Eye  Gate. 

ab.  Your  Boss  Is  Proud  of  You.    Color.  McGraw-Hill. 
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APPENDIX 
Qulnmester  Post  Test  Sample 
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Qulnmester  Post  Tests 


Typing  Test 


Name  Date  Score 


I.     The  picture  below  shows  the  basic  parts  of  a  typewriter.  You 
are  to  identify  each  numbered  part  and  write  the  names  by  the 
number  that  corresponds  with  the  parts  on  the  lines  beside  the 
number  under  the  picture.     Score  -  2  points  for  each  correct 
identification. 


r"  r^-  ir  *> 
•.17-  OO^.^ 


Oral  Test 

The  Instructor  will  ask  the  students  each  question  orally  and 
evaluate  the  responses  In  terms  of  the  printed  answer.  Record 
the  score  for  each  Item  Immediately  after  the  student  completes 
his  response*    Score-  2  points  for  each  correct  response. 

Score 

1.  Which  part  of  the  tjrpewrlter  supports  the  paper 

after  It  Is  In  place?   

2.  Which  part  holds  the  paper  firmly  against  the 

cylinder?   

3.  Which  part  Is  used        Indenting  for  paragraphs  and 

In  typing  columns?  , 

^»    Which  part  Is  used  In  removing  or  In  straightening 

a  sheet  of  paper  In  the  typewriter?   

5.  Which  part  guides  the  left  edge  of  the  paper  as  It 

is  Inserted  Into  the  typewriter?   

6.  Which  part  enables  the  typist  to  move  the  carriage 
freely  to  any  point  on  the  scale?   

7.  Which  part  Is  used  In  returning  the  carriage  and  In 
spacing  up  for  a  new  line  of  writing? 

8.  Which  part  Is  used  to  establish  the  left  edge  of 

the  writing  line?   

9.  Which  part  Is  used  to  tuni  the  cylinder  by  hand  when 

the  paper  Is  Inserted  Into  the  machine?   

10.    Which  part  enables  the  typist  to  type  a  capital 

letter  controlled  by  the  right  hand?   

11*    Typing  paper  Is  usually  how  many  Inches  wide?   ^ 

12.  How  many  spaces  are  paragraphs  usually  Indented?   

13.  Elite  type  has  how  many  spaces  to  the  horizontal 

inch?   

1^,     Pica  type  has  how  many  spaces  to  the  horizontal 

inch?   

15.    How  many  spaces  should  you  allow  between  paragraphs?   
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III.  Performance 


You  are  to  reproduce  the  letter  shown  below,  100^  accuracy 
Is  expected.     Score  -  30  points. 


1260  Bridge  Road 
Miami,  Florida 
July  18.  1971 


Mrs*  Elolse  M,  Coleman 
Teacher-Coord Inator 
Work  Experience  Program 
Main  High  School 
Miami,  Florida 

Dear  Mrs ,  Coleman : 

If  you  have  several  competent  typists  who  are  ready  for  office 
work,  ask  them  to  call  for  an  Interview  with  me. 

Before  the  Interview,  each  applicant  should  complete  an  appllca 
tlon  form  In  Ink,     If  the  writing  Is  neat  and  legible,  I  am 
Impressed* 

Our  Employment  Test  Includes  English,  spelling,  arithmetic,  and 
typewriting.    Competence  In  these  areas  is  necessary,  hut  we 
consider  attitudes  Just  as  Important  as  aptitudes,  and  use  the 
Job  Interview  to  evaluate  the  applicant's  attitudes. 

We  expect  to  have  two  or  three  positions  open  for  beginning 
office  workers  early  next  month. 

Sincerely  yoxirs. 


Albert  N,  Tommason 
Personnel  Director 


ERIC 
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ANSWER  KEY  TO  QUINMESTER  POST  TESTS 


Identification 


1. 

Carriage  return  (lever) 

11. 

Printing -point  Indicator 

2. 

Cylinder  knob 

12. 

Printing  point 

3. 

Carriage  release 

13. 

Carriage 

Line-space  regulator 

1^. 

Cylinder  knob 

5. 

Margin  set 

15. 

Carriage  release 

6. 

paper  rest 

16. 

Paper  release 

7. 

Paper  guide 

17. 

Margin  set 

8. 

paper  ball 

18. 

Space  bar 

9. 

Cylinder 

19. 

Shift  key 

10. 

Carriage -posit Ion  scale 

20. 

Shift  key 

Oral  Test 

1»  The  paper  table 

2.  The  paper-bail  rollers 

3.  The  tabulator  bar  (or  key) 
^.  The  paper-release  lever 

5.  The  paper  guide 

6.  The  carriage-release  lever 

7.  Return  lever  and  line  spacer 
8»  The  left  margin  set 

9.  The  platen  (cylinder)  knob,  right 

10a  The  left  shift  ket 

11.  8-1/2  inches 


12.  5  spaces 

13.  12  spaces 

1^.     10  spaces 

15 ♦     2  spaces  (double 

space) 
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Office  Practice  Test 


Name   Date    Score   

Upon  completion  of  the  course  In  office  practice,  the  students 
will  be  expected  to  do  the  following: 

1.  Perform  fiindamental  arithmetic  operations  on  the  ten-key  adding 
machine. 

2.  Reproduce  a  mimeograph  and  a  ditto  copy, 

3.  Operate  the  mimeograph  and  ditto  machlneFr, 
il-.     Pile  alphabetically  and  correctly. 

5.  Perform  more  complexed  mathematical  operations  using  the 
calculators, 

6.  Receive  and  place  calls  using  the  telephone  and  switchboard. 
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Air  Conditioning  and  Heating  Mechanics 


Name   Date    Score 


Upon  completion  of  the  Introd-uctory  course  to  the  fundamental  of 
this  course,  the  students  will  be  expected  to  be  familiar  with  the 
nomenclature  of  the  imlts  involved  In  domestic,  commercial  and 
Industrial  units.     The  students  are  expected  to  explain  the  major 
parts  of  equipment  In  the  alr-condltloning  cycle,  and  the  principle 
behind  Its  operation. 
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ANSWER  KEY  TO  QUINMESTSR  POST  TEST 
Air  Conditioning  and  Heating  Mechanics 


The  principal  pieces  of  equipment  in  the  air-conditioning  cycle  are: 
fan,  supply  duct,  supply  outlet,  room,  return  duct,  filter,  heating 
coll  or  combustion  chamber  and  cooling  coll. 

The  fan  moves  the  air. 

The  supply  duct  guides  the  air  to  the  room  outlet. 
The  room  outlet  directs  the  air  flow  in  the  room. 

The  room  provides  an  enclosed  space  in  which  the  air  can  be  confined « 

The  return  outlets  allow  air  io  pass  from  the  room. 

The  return  duct  ciuJdes  the  air  back  to  the  fan  and  usually  contains 

the  filter  and  the  heating  or  cooling  device. 
The  filter  cleans  the  air  by  removing  dirt,  dust,  and  dirt  particles. 
The  heating  ^oll  or  combustion  chamber  heats  the  air  usually  during 

winter  operation. 
The  cooling  coil  cools  and  dries  the  air  usually  during  summer 

operation. 
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Automotive  Body  and  Automotive  Mechanics 


Name  Date  Score 


At  the  completion  of  the  c        ■  r-  course  In  auto  body  and  the  course 
In  automotive  mechanics,  tht.  ^  .cdents  will  demonstrate  an  under- 
standing of  the  skills  learned  in  the  courses  by  explaining  the 
types  of  operations  necessary  in  repairing  and  painting  an  automobile. 
Students  will  draw  a  diagram  of  the  basic  tools  and  types  of  equip- 
ment used  in  the  basic  operations. 
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Diversified  Mechanics  and  Power  Mechanics 


Name  ^  Date    Score   

Upon  completion  of  the  introduclon  to  the  fundamentals  of  diversified 
mechanics  and  powev  mechanics,  the  students  Kill  exhibit  under- 
standing of  the  skills  learned  by  demonstrating  the  principles 
learned  in  the  courses.     The  student  will  bring  to  class  a  project 
and  explain  the  operation  Involved  in  working  on  the  project,  as  well 
as  the  nomenclature  of  the  tools  and  equipment  Involved  in  its  comple- 
tion 


ERLC 
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i>rlntlng  Test 


Name   D©.t3  Score 


Upon  completion  of  the  cursory  introduction  to  basic  printing  skills, 
the  students  will  exhibit  evidence  of  the  skills  learned  by  submitting 
an  original  project  showing  his  own  originality  and  creative  ability 
in  constructing  a  Job.     In  presenting  his  project,  each  student  will 
follow  these  guidelines  in  explaining  hj  s  project : 

1.  Tell  where  he  got  the  general  idea  for  setting  this  Job. 

2.  Name  the  fimdamental  processes  or  operations  involved  in  composing 
the  Job. 

3.  Explain  the  tools  and  equipment  involved  in  carry lix^;  out  the 
project. 
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Sales  and  Service  Test 


Name   .  Date    Score   

You  will  demonstrate  salesman^  Ip  In  action  by  giving  an  oral 
demonstration  of  th^  correct  techniques  that  should  be  used  In 
making  a  sales  preb^^ntatioii.     In  presenting  your  demonstration, 
you  will  be  asked  tc  follow  these  guidelines  and  include  them  *n 
your  presentation: 

1.  Gain  attention 

2.  Arouse  Interest. 

3.  Build  desire. 
^.  Win  conviction, 

5,  Get  action. 

6.  State  biiying  motives. 

7,  Demonstrate  product. 

8.  Close  the  sale. 
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Checker-Cashier  Test 


Name  liate  ^  Score   

Read  ^aach  statement  below  very  carefully  before  attempting  to 
answer  it.     Write  your  answer  In  the  space  bejov:  the  statement. 
Answer  each  statement        Intelligently  and  as  accurately  as  you 
can.     Score  -  10  points  for  each  correct  response. 

1,     List  the  names  of  six  parts  of  a  cash  register. 

a.  d. 


ERLC 


b.    .   e. 

c.    f  • 


2.     Discuss  five  qualities  that  you  think  a  good  checker-cashier 
should  possess. 


a.  d.  

b.  .  e.   ^  

c. 

3#     Litst  the  names  of  five  keys  found  on  the  ca5?h  register  keyboard, 

a.   d.  

b.   .  e.   

c.   

Describe  the  function  of  the  checkout  station. 


5-     Describe  the  procedure  for  correcting  wrong  reglstratlo  5. 


6.     Describe  three  other  responsibilities  of  the  checker-cashier, 

a.  ' 

b.   
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7.     List  three  things  th.*^  a  checker-cashier  should  do  before 
cashing  a  check  for  a  customer. 


b.  ,  .  

8.    Describe  how  you  would  compute  the  cost  or  single  Items  when 
sold  as  a  part  of  a  complete  group. 


9.    Describe  the  procedure  that  a  checker-cashier  should  follow  In 
closing  her  checkout  station. 


10.     List  the  procedure  tha.t  a  checker-cashier  should  follow  in 
packing  a  customer's  order. 
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ANS^-^EH  KEY  TO  QUIiWESTEH  POST  TiST 


Checker-Cashier 


1. 


Z. 


3. 


4, 


6. 


a^  Keyboard 

Indication 

c.  Change  plate  gc 

d*  Cash  drawer  h. 

a.  Keat  In  appitarance  e, 

b.  Honesty  f- 

c.  Friendly 

d.  Coiirteous 

a.  Salesperson  or  clerk  key  e^ 

b.  Amount  key  ^  o 
o.  Department  key  g. 
d.  Transaction  key 


Sales  Journal  window 
Activity  counter 
Hot or  bar 
Receipt  slot 

Responsible 

Punctual 
Dependable 


No-sale  key 

Correction  key 

Total  or  change/balance  key 


The  checkout  station  is  the  final  point  of  customer  contact 
in  most  stores.     It  is  here  that  tn^.  customer  brings  her 
purchases  to  be  checked  and  bagged. 

When  an  amount  or  denartmental  error  occurs,  the  checker- 
cashier  should  co^^ect  the  error  immediately.     Many  cash 
registers  are  de        ed  to  handle  corrections  automatically. 
These  registers  v     .a in  a  printing  table  located  to  the  left 
of  the  amount  keys  and  below  the  receipt  tape  slot.     Vhen  a 
correction  is  to  be  made*  the  credit  summary  form  is  placed 
on  the  printing  table.    The  void  key,  and  the  corresponding 
depa-r^tment  keys  are  then  depressed »     The  credit  summary  form 
is  removed  from  the  register  once  the  correction  is  made.  The 
correct  amount  is  then  entered  on  the  keyboard,  and  the  remainder 
of  the  order  is  checked  In  the  usual  manner.    Another  method  of 
correcting  overrlng  errors  is  by  entering  the  error  on  an  over- 
ring  sheet. 

The  checker-cashier  is  to  observe  and  report,  but  not  apprehend, 
shoplifters.     She^   or  he,  also  has  «omo  responsibility  for 
customer  safety.     The  cashier  should  also  be  on  the  alert  for 
customers  who  may  be  till  dippers,  change  uuffers,  short- 
change artists,  split-bill  passers,  and  counterfeiters. 

7,  a.     Check  the  date,  amount  in  figures  with  the  written  amount, 

endorsee. 

b.  Ask  for  Identification. 

c.  Call  the  store  manager  If  there  is  some  question  about 
the  check  or  for  his  approval,  if  it  is  the  policy  of  the 
store. 

d»     Initial  the  check. 

8.  The  cost  of  a  single  item  In  a  group  is  computed  by  dividing  the 
group  price  by  the  number  of  group  Items.  Th«  price  of  one  Item 
Is  then  multiplied  by  the  number  purchased. 


9.     5acn  day  the  cashier  Is  responsible  for  checking  the  money  in  his 
cash  drawer.     Stores  differ  In  their  procedure  for  receiving  the 
money,     Soice  stores  require  tliat  tne  money  be  placed  in  a  bag 
provided  for  this  piirpcse.     Some  stores  require  the  cashier  to 
remove  the  currency  and  checks  and  prepare  a  proof  of  cash. 

10.     When  placing  merchandise  in  bags,  heavy  ite.*;^.  are  pla:f?d  on  the 

bottom  to  give  a  sclld  base.     Medlur:  weight  and  glass  items  should 

be  placed  in  t'le  middle,  and  light  weight,  easily  crushable  items 
should  be  placed  on  top. 
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Mathematlcfil  Skills  Test 


Score 


Solve  the  following  problems.     Show  all  calculations  on  your  test 
paper,     100;^  accuracy  is  expected.     Score  -  5  points  for  each  correct 
answer. 


1.     Add  the  following: 

a.     64925  b. 
4669 


4<6 
985 
679 
842 
974 
414 

821 


2.     Subtre.ct  the  following  : 

b. 


a.  4461 
-2162 


34906 
14921 


3,     Find  the  product : 


a,  46l 

i468 


o. 


12769 
??8 


4.  Divide: 

a.  72/9^8 


b.  l46/r5OTFT 


5.  A  family  budgets  1/4  of  Its  annual  Income  of  $5400  for  food, 
3/10  fcr  shelter  including  operating  expenses  and  furnishings, 
1/8  for  clothing,  3/20  for  savings,  and  the  remainder  for 
miscellaneous  expenses.     How  much  is  allowed  for  each  item 
annually : 

  food 

  shelter  (operating  expense  and  furnishings) 

  clothing 

  savings 

 miscellaneoT's  expenses 

6,  Kind  the  price  per  dozen  for  each  article  listed  below: 

a.  Cucumbers  9  2  for  19i   

b.  Oranges  @  3  for  10   

c.  Grapefruit  9  4  for  99^   
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Joe  Green  Is  employed  on  a  M-O-hour  per  week  basis  at  an  hourly 
rate  of  1H.90.     ^/hat  are  his  total  wages  for  a  40-hour  nmmic7 


Prank  Morse  Is  employed  at  $2.40  an  hour  on  the  basis  of  a 
40-hour  week  with  time  and  a  half  for  overtime.     Last  iw%lc 
he  worked  4b  hours.     Deductions  from  his  total  camlnsB  w«re 
as  follows : 

3-5/8^  for  social  security 
I13.6O  for  federal  withholding  tax 
.$1,75  for  group  Insurance  and  hospitalization 
How  much  did  Frank  receive  as  take-home  pay? 


Find  the  Interest  on  $1,000  at  6%  for  3  years. 

Change  to  Inches:      (In  order  to  receive  credit  both  problamfl 

must  be  answered,  ) 

9  yard«   Inches 

Change  to  pounds : 

32  ounces    pounds 
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ANSWER  KEY  TO  QUINMESTER  POST  TEST 


Mathematical  Skills  Test 


1.  a.     69. 59^+ 
b.  5.2^+1 

2.  a.  Z.299 
b.  19.985 

3.  a.     315. 7^+8 
b.    ^+,571, 302 

I*,    a.  13^ 

b.  931.57 

5.     $1,350  food 

1,620  shelter 
675  clothing 
750  savings 
1.005  miscellaneous 


ft5.i*00  Total 

6.  a.  11.1'+ 

b.  >0 

c.  1.17 

7.  $76.00 

8.  $10^^.93 

9.  $180.00 

10^     32^4-  Inches 
2  povmds 
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Communication  Skills  Test 


Name   ■  Date    Score   

I,     Read  each  Incomplete  sentence  below.     Decide  which  of  the  two 
words  in  parentheses  is  the  correct  word  to  complete  the 
sentence.     Draw  a  line  under  the  correct  word.     Score  -  2  points 
for  each  correct  sentence, 

1,  These  books  (is,  are)  heavy, 

2,  He  (doesn't,  donVt)  have  a  car, 

3,  I  have  (sawt  seen)  you  many  times, 

^,  When  the  work  is  (dldf  done),  you  may  leave, 

5,  They  (was,  were)  late  getting  home  from  work, 

6,  (It's,  Its)  time  to  begin, 

7,  I  believe  (there,  they're)  at  home, 

8,  This  dress  (is,  are)  very  pretty, 

9,  Mary  (saw,  seen)  Harold  working  at  the  grocery  store, 

10,  I  (were,  was)  on  time  for  work, 

11,  Sally  went  (to,  too)  the  store  an  hour  ago, 

12,  Watch  where  (your,  you're)  going! 

13,  They  (doesn't ^  don't)  help  him  at  home, 

1^,  Sue  (did,  done)  her  work  and  left  at  nine  o'clock, 

15.  She  did  not  have  (nothing,  anything)  to  read  during  the 
afternoon a 

16,  Jane  is  the  (smarter,  smartest)  person  in  our  olasa, 

17.  The  new  car  ran  (smoothly,  smooth), 

18,  It  did  not  make  (any,  no)  difference  to  Mr,  Jones, 

19.  The  people  (come,  came)  running  do^i  the  street., 

20,  Mary  was  (setting,  sitting)  down  when  her  boss  saw  her. 
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II,     Look  at  the  occupations  listed  below*     You  are  to  arrange  the 

list  In  alphabetical  order  with  100^  accuracy.  Score  -  1  point 
for  each  correct  answer. 


Plumber  !• 

Florist  2. 
Salesman 

Typist  3. 

Banker  24- . 

Artist  ^ 
File  clerk 

Repalirman  6. 


Beautician 

Engraver 

Printer 


Bricklayer 


7- 
8. 


Jeweler  9. 

Actress 

Mechanic 

Cook  11. 
Dentist  12. 
Carpenter 

Model  13. 
Dancer  IZ4.. 


15. 
16. 

17. 
18. 

19. 
20. 


III.     Look  at  the  words  listed  below.     Some  of  them  are  spelled 
correctly  and  some  of  them  are  misspelled.     If  the  word  Is 
spelled  correctly,  draw  a  circle  around  the  C  following  the 
the  word.     If  the  word  is  spelled  incorrectly,  draw  a  circle 
around  the  I  on  the  line  following  the  word.    Score  -  2  points 
for  each  correct  answer. 


1. 

Hankerchlef 

C 

I 

2. 

Recleve 

C 

I 

3. 

Admission 

c 

I 

Certain 

c 

I 

5. 

Occupation 

c 

I 

6. 

Loselng 

c 

I 

7. 

Convene Int 

c 

I 

8. 

Opportunity 

c 

I 

9. 

Congradulate 

C 

I 

10. 

Cashelr 

c 

I 
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IV.     You  have  been  given  three  plain  sheets  of  paper.     You  ar«  to 

use  the  paper  to  do  the  following:     (Score  -  10  points  for  each 
correct  form) 

1.  Copy  the  business  letter  shown  below  using  the  block  style. 
You  are  to  Include  the  parts  of  a  business  letter  and 
punctuate  the  letter  correctly.     You  may  write  or  type  the 
letter. 

2.  Copy  the  business  letter  shown  below  using  the  semlblock 
style.     You  are  expected  to  Include  the  parts  of  s  business 
letter  and  punctuate  the  letter  correctly.     You  aay  irrlte  or 
type  the  letter* 

3.  Write  a  letter  of  application  applying  for  a  job.  Hemeicber 
to  mention  the  Job  you  are  applying  for;  tell  how  you  heard 
about  it;  Indicate  your  age  and  details  of  your  edxicatlon; 
give  the  names  of  three  people  who  would  be  able  to  write 
meaningful  recommendations  for  you;  and  try  to  secure  action 
by  stating  your  availability  for  an  interview.     You  may  tyi>e 
or  write  the  letter  in  your  best  handwriting. 

Business  Letter 

coldwater  high  school  cold  water  florida  January  19  19?1 

mr^  rlchard  frenl  president    gllberton  company  101  fifth  avenue 

new  york  city  new  york  10003 

dear  mr  frenl  our  class  has  been  studying  about  various  occupations 
for  this  past  nine  weeks  several  of  us  are  interested  in  sales 
occupations  and  would  like  to  know  more  about  the  field  we  feel 
sure  that  you  as  the  successful  owner  of  one  of  our  largest  depart- 
ment stores  would  be  able  to  answer  many  of  our  questions  will  it 
be  possible  for  you  to  speak  to  our  class  on  iaonday  may  15  between 
the  hours  of  9:00  and  11:00  am  we  shall  greatly  appreciate  hearing 
from  you  regarding  this  invitation  sincerely  yours  sandra  brown 
class  president. 
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The  words  and  phrases  In  the  left-hand  column  are  significant  In 
connection  w.\th  a  word  In  the  right-hand  colunm.     Match  them  by 
placing  the  figure  preceding  the  item  in  the  left-hand  column  in 
the  brackets  at  the  right  of  the  inatching  item.     Score  -  1  point 
for  each  correct  answer* 


1.  Automation 

2.  PBX 

3.  Clerical 
k .  Homonyms 

5.  Switchboard 

6«  Communication 

7 .  Synonyms 

8.  Aptitude 

9.  Mechanic 

10.  Autobiography 


a.    Transferring  thoughts  of 
Information 

Ability  or  quickness  to  learn 

c.  Words  that  sotmd  alike  but  are 
spelled  differently 

d.  An  apparcitus  fitted  with  plugs 
that  controls  electric  currents 

e.  Information  about  an  individual 
written  by  the  person  himself 

f .  Abbreviation  for  private  branch 
exchange 

g.  A  skilled  worker  who  understands 
the  use  and  construction  of 
machines 

h.  The  operation  of  machines  by 
other  machines  rather  than  by 
human  hands 

i.  Words  that  have  the  same  or 
almost  the  same  meaning 

j.     Pertaining  to  a  clerk,  writer, 
or  copyist 


(  ) 
(  ) 


(  ) 


(  ) 


(  ) 


(  ) 


(  ) 


(  ) 
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ANSWER  KEY  TO  QUINMESTER  POST  TEST 


Communication  Skills 


1. 

Are 

11, 

To 

2. 

Doesn' t 

12. 

lou  re 

3. 

Seen 

13. 

Don't 

^. 

Done 

1^. 

Did 

5. 

Were 

15. 

Anything 

6. 

It' s 

16. 

Smartest 

7. 

They' re 

17. 

Smoothly 

8. 

Is 

18. 

Any 

9. 

✓  • 

Saw 

19. 

Game 

10. 

Was 

20. 

Sitting 

1. 

Actress 

11. 

Pile  clerk 

2. 

Artist: 

12. 

Florist 

Banker 

13. 

Jeweler 

^! 

Beautician 

1^. 

Mechanic 

5. 

Bricklayer 

15. 

Model 

6. 

Carpenter 

16. 

Plumber 

7. 

CooK 

17. 

Printer 

fi. 

Dancer 

Itf  . 

Repairman 

9. 

Dentist 

19. 

Salesman 

10. 

Engraver 

20. 

Typist 

1. 

I 

6. 

I 

2. 

I 

7. 

I 

3. 

C 

B. 

C 

C 

9. 

I 

5. 

I 

10. 

I 

See 

Business  Letters 

a. 

6 

f . 

2 

b. 

b 

g. 

9 

c. 

h. 

1 

d. 

5 

1. 

7 

e. 

10 

J. 

3 
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This  course  will  provide  an  opportunity  for  students  to  gain  practical  application 
in  the  wise  use  of  money  management »  and  the  knowledge  of  the  American  economic 
system. 

Indicator  of  success:    Applic^^nts  must  shew  a  need  which  might  be  served  by 
admission  to  the  Work  Experience  Program. 

Clock  hours:  45 
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PREFACE 

This  third  qulnroster  course  outline  has  been  designed  basically  to 
provide  students,  enrolled  in  the  senior  high  Work  Experience  Program,  the 
opportunity  to  receive  practical  learning  experience  in  exercising  sound 
principles  associated  with  successful  money  manageittent  as  they  plan  the  best 
use  of  their  personal  income. 

The  students  enrolled  in  the  program  should  be  in  tenth  grade,  however, 
a  program  may  include  ninth  grade  students  if  the  school  is  organized  on  a 
ninth  through  twelfth  grade  basis.    The  students  should  be  at  least  fourteen 
years  of  age,  and  selected  in  terms  of  basic  individxial  needs,  including  over- 
age in  grade  or  the  need  to  obtain  part-time  employment  in  c>rder  to  remain  in 
school  on  a  full-time  basis. 

The  qulnmester  Is  divided  into  five  blocks,  and  covers  a  total  of  forty* 
five  classroom  hours »    The  material  covered  by  the  students  in  this  course 
should  enable  them  to  become  hotter  informed  individuals  regarding  their  role 
as  consumers  and  contributors  to  our  American  economy;  enable  them  to  become 
more  competent  in  handling  their  finances;  develop  social  maturity  as  well  as 
the  kinds  of  attitudes  and  knowledge  that  will  better  prepare,  them  for  their 
future  adult  responsibilities,  and  make  them  more  productive  citizens  in  our 
society. 

The  miaterial  contained  in  this  course  can  be  presented  in  a  variety  of 
ways  including  leaLureSp  role-playing,  audio-visual  aids,  field  trips,  class- 
room discussions,  and  student  presentations  baised  on  independent  study 
assignments.    The  bibliography  included  in  this  outline  lists  the  reference 
material  that  may  be  used  in  teaching  the  course.    A  post-test  is  also 
included  as  a  means  of  evaluation* 


This  outline  was  developed  through  the  cooperative  efforts  of  the 
instructional  and  supervisory  personnel,  the  Quinmester  Advisory  Cocamittee, 
and  the  Vocational  Teacher  Education  Service  of  the  Dade  County  Public  Schools, 
Division  of  the  Vocatlorisl,  Technical,  and  Adult  Education,  and  h^*  been 
approved  by  the  Dade  County  Vocational  Curriculum  Committee* 
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The  Work  Experience  student  must  be  able  to  demonstrate: 

!•    An  awareness  of  the  characteristics  of  our  economic  system  and  knowledge 
regarding  his  role  as  an  Investor  in  our  American  way  of  life. 

2.  The  ability  to  make  wise  decisions  In  determining  how  to  manage  his 
personal  finances. 

3.  The  Importance  of  knowing  the  function  that  credit  serves  and  Its 
Implications  on  individual  standards  of  living. 

A.    An  awareness^  and  an  understanding,  of  the  principle  of  Insurance  and 
the  purpose  It  serves. 
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SPECIFIC  BLOCK  OBJECTIVES 


BLOCK  I  -  WHAT  MAKES  US  TICK 
The  student  must  be  able  to: 

1.  State  in  writing  -^nd  orally  at  least  ten  features  of  the  American 
economic  systr 

2.  List  in  wri^   ag  purposes  of  our  economic  system, 

3.  Explain  ora.  v  ,n  writing  the  relationship  between  the  consumer 
and  our  econumxc  bystem« 

4.  Discuss  some  of  the  difficulties  of  being  a  wise  consu£ii<sr. 

BLOCK  II  -  INCOME  AND  SPENDING 
The  student  must  be  able  to: 

1.  Prepare  a  personal  budget. 

2.  Discuss  and  list  in  writing  at  least  ten  functions  of  banks. 

3.  Describe  the  five  types  of  financial  institutions. 

A.     Critically  analyze  at  least  two  forms  of  advertisements  that  may 
affect  consumer  buying. 

5.  State  orally  and  in  writing  the  different  kinds  of  contracts,  and 
demonstrate  an  example  of  each  form* 

6.  Prepare  a  written  contract  containing  the  five  essentials  of  the 
legal  instrument* 

BLOCK  III  -  CREDIT  COST  MONEY 

The  student  must  be  able  to; 

1.  State  the  difference  between  the  major  credit  plans. 

2.  List  at  least  four  advantages  and  four  disadvantages  of  using  credit. 

3.  Explain  the  five  types  of  credit  plans  used  most  often  by  consumers, 
A.     Calculate  interest  involved  in  obtaining  credit. 

BLOCK  IV  -  BUYING  INSURANCE 

The  student  must  be  able  to: 

1.  Explain  orally  and  in  writing  the  difference  between  the  four  types 
of  insurance. 

2.  Exhibit  the  ability  to  use  common  insurance  terms  through  conversation 
and  in  writing. 

3o    Analyze  and  list  in  writing  at  least  five  factors  related  to  insurance 
cost. 
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Course  Outline 

WORK  EXPERIENCE  PROGRAM  -  8769 
(Getting  Your  Money's  Worth) 

Department  48  -  Course  8769,08 

BLOCK  I  *  WHAT  MAKES  US  TICK 

A.    Our  Economic  System 
!•  Features 

a.  Free  Enterprise 

b.  Production 

c.  Comp'"'^  t:ion 

zation 
Koip  A  ^  .Aiunt 

f.  Capital 

g.  Consumer  demand 
h«  Business 

i»  Industry 

j.    Governmental  Influence 
k.  Distribution 

1.    Fluctuation  in  Business  Activity 

(1)  Depression 

(2)  Inflation 

(3)  Prosperity 
2,  Purposes 

a.  Satisfies  needs  and  wants 

b.  Raises  standard  of  living 

c.  Creates  market  for  goods 

d.  Provides  employment 

e.  Develops  products 

f.  Provides  tools  and  equipment 

g.  Contributes  to  governmental  cost 

h.  Supplies  services 

i.  Provides  income 

B,  The  Role  You  Play 

1,  Working 

2,  Purchasing 

3,  Crediting 

4,  Producing 

5,  Saving 

6,  Investing 

7,  Influencing  production 

8,  Consuming  goods 

C,  Problems  of  the  Consumer 
!•    Complex  market 

2,  Greater  selectivity 

3,  Changing  pattern  of  living 

4,  Changing  economy 

5,  Insufficient  income 

6,  Inadequate  buying  skills 

7,  Method  of  purchasing 

8,  Buying  inpulsively 

9,  Fraud 
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Dp    F?  u ors  Influencing  Consutncr  Choice 

1^  Values 

2.  Customs 

3,  Traditions 
4c  Fashion 

5.  Advertising 

6,  Impression 

BLOCK  II  -  INCCMffi  AND  SPENDING 


A,  Setting  Your  Sites 

1.  Personal  Finances 

a.    EstabJIahing  goals 

(1)  Needs 

(2)  Wants 

(3)  Income 
Planning  a  budget 

(1)  Personal 

(2)  Household 

2.  Banks  Work  for  You 

a.  Classification 

(1)  Savings  and  Loans 

(2)  Commercial 

(3)  Trust  Companies 

(4)  Investment 

(5)  Federal  Resexrve 

b.  Services  Performed 

(1)  Checking  accounts 

(2)  Savings  accounts 

(3 )  Loans 

(4)  Advice 

(5)  Protection  for  valuables 

(6)  Trust 

(7)  Charge  accounts 

(8)  Managing  money  and  property 

(9)  Investments 

(10)  Financial  statements 

(11)  Checks 

(12)  Money  orders 

(13)  Drafts 

(14)  Government  bonds 

(15)  Exchange  currency 

B,  What  You  See  Is  Not  Always  What  You  Get 

1.  Buying  Wisely 

a.  Budgeting 

b.  Planning 

c.  Selecting  quality 
d«    Using  time  element 
e.  Researching 

2,  Sources  of  Information 

a.  Labels 

b.  Trade  Associations 

Co    Consumer  Testing  Organizations 


d.  Better  Business  Bureau 

e.  Magazines 
£•  Newspapers 
g.    Major  firms 

Specialists 

3.  Consumer  Protective  Organizations 

a.  Food  and  Drug  Administration 

b.  Federal  Trade  Commission 

c.  Department  of  Agriculture 

d.  Post  Office  Department 

e.  Securities  and  Exchange  Cotomission 
fo    Better  Business  Bureau 

g.    Federal  National  Bureau  of  Standards 
Private  firms 

(1)  Consumer  Research ,  Incorporated 

(2)  Consumers  Union  of  the  United  States 

(3)  Underwriter's  Laboratories 

4.  Contracts 

a«  Classification 

(1)  Verbal 

(2)  Written 

(3)  Implied 
b«  Elements 

(1)  Mutual  assent 

(2)  Competent  parties 

(3)  Legal  agreement 

(4)  Consideration 

(5)  Legal  form 

BLOCK  III  -  CREDIT  COSTS  MONEY 

A.  Consumer  Credit  Plans 

1.  Installment 

2.  Noninst ailment 

B.  Buying  on  Credit 
lo  Advantages 

a*  Convenience 

b.  Emergencies 

c.  Better  service 

d.  Personal  benefits 

e.  Establish  credit  rating 

f .  Lack  of  sufficient  cash 
2.  Disadvantages 

a.  Being  Expensive 

b.  Having  incentive  to  overspend 

c.  Decreasing  income 

d»     Increasing  cost  of  merchandise 
3o    Credit  Plans 

a.  Charge  accounts 

b.  Lay- away 

c*  Installment 

d.  Service  charge 
e •  Loans 
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C,    Figuring  the  Cost  cf  Credit 

1.  Interest 

2.  Finance  charge 

3.  Service  charge 

BLOCK  IV  -  BUYING  INSURANCE 


A,  Purposes 

1.  Personal  security 

2.  Business  activity 

3.  Economic  growth 

4.  Educational  service 


Bo  Types 

1.  Property 

a.  Real 

b.  Personal 

2.  Life 

a.  Straight-life 

b.  Term 

c.  Limited  payment  life 

d.  Endowment 

e.  Annuity 

f.  Industrial 

g.  Group 

3.  Liability 

a.  Bodity-injury 

b.  Property  damage 
4o  Health 

a.  Hospital 

b.  Surgical 

c.  General  medical 

d.  Major  medical 

e.  Loss  of  income 


C.    Cost  Factors 

1.  Risks  involved 

2.  Age  of  applicant 

3.  Method  of  purchasing 

4.  Firm's  operating  costs 

5.  Earnings  received  from  investments  of  firm 

6.  Benefits  provided 


BLOCK  V  -  QUIN  EVALUATION 
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Basic  References: 

1.  Crabbe,  Ernest  H.,,and  Others^    General  Business  for  Economic 
Understanding,     9th  ed.     Chicago:     South-Western  Pubn'^hinr 
Company,  1966.    Pp.  630^ 

2.  Price,  Ray  G.,  and  Others.    General  Business  for  Everyday 
Living.     3rd  ed.    New  York:    McGraW'Kill  Book  Company^ 
1966.    Pp.  500. 

3.  Wilhelms,  Fred  T.,  attd  Others^    Consumer  Economics.     3rd  ed. 
New  York:    McGraw-Hill  Book  Company,  1966,     Pp.  495. 

4.  Wilson,  W.  Har:rion,  and  Eyster,  Eivin  S.     Consumer  Economic 
Problems.     7th  ec,     Chicago:     South-Western  Publishing 
Company,  1966.    Pp.  650. 

Supplementary  References: 

5.  Klmbrell,  Grady,  and  Vineyarc,  Ben  S*  Succeeding  in  the 
World  of  Work.  Ifit  ed.  Bloomingcon:  McKnight  and 
McKnighr  Publishing  Compiiny,  19^0.     Pp.  484. 

6.  Piper,  Edwin  B.,  and  Gruber,  Jcs^eph.     Applied  Business 
Mathematics:    For  Consumer  and  Business  Use.     8th  ed. 
Chicago:    Scroth-W^tem  Publishing  Company,  1965.    Pp.  566. 

Workbooks  and  Instructions!  Manuals: 

7.  Andrews,  Margaret  E.    You  Pay  for  It.     New  York:  McGraw-Hill 
Book  Company,  1970.  170,. 

8.  Bohlraan,  Herbert  W.,  and  Bohlman,  Edna  McCaull.     Knowing  How 
to  Budget  and  Buy.    Chicago:    Follett  Educational  Corporation, 
1968.    Pp.  48. 

9.  Bohlman,  Herbert  W.,  axad  Bohiman,  Edna  McCaull.  Understanding 
Consumer  Credit.     Chicago:    Follett  Educational  Corporation, 
1968.     Pp.  46. 

10.  Clarion  House.     Containers:    How  to  Compare  the  Prices  of 
Their  Consents.     Chicago:    Follett  Publishing  Company, 
1968.    Pp.  32. 

11.  Crabbe,  Ernest  H. ,  and  Others.    General  Business  for  Economic 
Understanding.    9th  ed.    Chicago:  South-Westem 
Publishing  Company,  1966.    Pp.  160, 

12.  Dare,  Beatrice       ,  and  Wolfe,  Edward  J.     You  and  Your  Pay. 
Chicago:     ^  vllett  Publishing  Company,  1967.     Ppo  24. 

13.  Educational  Design,  Inc.    Modem  Consumer  Education.  New 

York:    Groli  r  Educational  CorKrrrat Ion,  1970.    Pp.  180. 
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14.  Olson,  Milton  C. ,  and  McNellyj,  A,  Business  and  Consumer 

Arithmetic,  Englevood  Cliffs:  Prentice-Hall,  Incorporated 
1969.    Pp.  192. 

15.  Phelps,  ClyJo  William       Us in^  Installment  Credit.  Baltimore: 

Commercial  Credit  Company,  1955.    Pp,  80. 

16.  Price,  Ray  G.,  and  Others.    General  Business  for  Everyday 

Living.    3rd  ed.    New  York:    McGraw-Hill  Book  Company, 
1966.    Pp.  126. 

17.  Rosenberg,  R.  Robert.    Business  Math.    New  York:  McGraw- 

Hill  Book  Company,  1968.    Pp.  124. 

18.  Turner,  Richard.    The  Money  You  Spend.    Chicago:  Follett 

Publishing  Company,  1962.    Pp.  48. 

Manufacturers  Catalogs  and  Booklets: 

19.  Consumer,  Beware I    Washington:    AFL-CIO  Department  of 

Publication,  1966. 

20.  Date  with  Your  Future p  A.    New  York:     Institute  of  Life 

Ins  urance ,  1968. 

21.  Discussion  of  Family  Money^  Ho^y  Budgets  Work  and  What  They  Do,  A 

New  York:    Women*fl  Division,  Institute  of  Life  Insurance, 
1966. 

22.  Family  Guide  to  Property  and  Liability  Insurance,  A.     New  York: 

Educational  Division  of  the  Insurance  Inforaoation  Institute 
1967. 

23.  Guide  to  Federal  Consumer  Services,  A.    Washington:  Superinten- 

dent of  Documents,  1967. 

24.  You  and  Your  Bank.     Knoxville:    Tennessee  Agricultural  Extension 

Service,  1968. 

Magazines  and/or  Periodicals: 

25.  Changing  Times.    Washington:    Kiplinger  Washington  Editors,  Inc» 

Monthly. 

26.  Consumer  Bulletin.    Washington,  N.  J.:    Consumers'  Research, 

Monthly. 

27.  Consumer  Reports.    Mount  Vernon:    Consumers  Union  of  S., 

Inc.  Monthly. 

28.  Good  Housekeeping.    New  York:    Hearst  Corp.  Monthly. 


29.  Ladie.    Hou.  Journal.    New  York:    Downe  Publishing  Company. 

Monthly. 

30.  Life.     Chicago:     Time,  Incorporfli:ed.  Weeklv 

31.  Look.     Des  Moines:     Cowles  Cotninunicat ion,  Incorporated. 

Bi-roonthly • 

32.  McCall,     Dayton:    McCall  Publishing  Company.  Monthly 

33.  Seventeen,     New  York:     Triangle  Publication,  Incorporated. 

Monthly. 

Audio-Visual  Aids: 
Films : 

3^*    Adding    Honey  to  the  Model.     16  mm.     29  min.     B/W.  Sound. 
Dade  County,  1-31259. 

35.    And  Then  Come  Market  Price.     16  mm.     29  B/W.  Sound. 
Dade  County,  1-31266. 

36-    Backdrop  for  Public  Policy.     16  mm.     29  B/W.  Sound. 
Dade  County,  1-31288. 

37.  Banks  and  Credit.     16  mm.     10  mln.  B/W.     Sound.  Dade 

County,  1-00398. 

38.  Banks  for  Bankers;    The  Federal  Reser/e  System.     l6  mm. 

B/W.     Sound.    Dade  County,  1-31281. 

39.  Building  An  Income  and  Employment  Model,  Pt.  1.     16  mm. 

29  mm.    B/W.    Sound.    Dade  County,  1-31269. 

Building  An  Income  and  Employment  Model,  Pt.  2.     16  nui, 
29  mm.    B/W.    Sound.    Dade  County,  1-31270. 

^1.    Businesses  of  America^  The.     16  mm.    29  mm.    B/W.  Sound. 
Dade  County,  1-31253. 

42.    Capitalism.     16  mm.     10  mm.    B/W.    Sound.    Dade  County, 
1-00391. 

^3.     Case  of  Few  Firms,  The.     Pt.   1  (No.  77).     16  ram.     29  mm. 
B/W.     Sound.    Dade  County,  1-31282. 

Case  of  Few  Firms,  The.  Pt.     2.   (No.  78).     16  mm.    29  mm. 
B/W.     Sound.     Dade  County,  1-31283. 

Case  of  One  Firm,  The  (No.  79).     16  mm.     29  mm.  B/W. 
Sound.    -Dade  County,  1-31236. 

46.    Casualty  Insurance.     16  mm.     20  mm.    B/W.    Sound.  Dade 
County,  1-10251. 


47.  Competition  in  Business »     16  nan.     14  min,     B/W.  Sound. 

Dade  County,  1-10213. 

48.  Consumers'  Slde^  The;    Demand^  Pt>  1  (No.  61).     16  mm. 

29  mln.  B/W.    Sound.    Dade  County,  1-31256. 

49.  Consumers'  Side,  The:    Demand,  Pt.  2  (No.  62).     16  mm.     29  mln. 

B/W.    Sound.    Dade  County,  1-31256. 

50.  Credits  and  Loans.     16  mm.     20  mtn.    B/W.     Sound.    Dade  County, 

1-10196. 

51.  Economics,  Politics,  and  the  Money  Supply.,  16  mm.     29  min. 

B/W.    Sound.    Dade  County,  1-31263. 

52.  Federal  Budget;    The:    The  Inflow  (No.  116).     16  mm.    29  min. 

B/W.    Sound.    Dade  County,  1-31277. 

53.  Federal  Reserve  Bank  and  You.     16  nsm.    30  min.  B/W.  Sound. 

Dade  County,  1-31161. 

54.  Federal  Reserve  System.     16  mm.    20  min.    B/W.    Sound.  Dade 

County,  1-10183. 

55.  How  Banks  Serve^     16  mm.     11  nm.  Color.    Sound.    Dade  County,  1-00394. 

56.  How  Important  Is  Money?    16  nan.    29  rain.    B/W.     Sound.  Dade 

County,  1-31217. 

57.  Hov  Money  Expands  and  Contracts.     16  mm.     29  min.    B/W.  Sound 

Dade  County,  1-31230. 

58.  Inflation.     16  mm.     22  min.    B/W.    Sound.    Dade  County,  1-10190. 

59.  Installment  Buying.     16  mm.     10  mln.    B/W.    Sound.  Dade 

County,  1-04054. 

60.  Introducing  Factor  Markets.     16  mm.    29  min.    B/W.  Sound. 

Dade  County,  1-31251. 

61.  Introducing  the  Price  System.     16  mm.     29  min.    B/W.  Sound. 

Dade  County,  1-31252. 

62.  Levels  of  Business  Activity,  The:    Knovms  and  Unknovms,  Pt.  1 

16  mm.    29  min.    B/W.    Sound.    Dade  County,  1-3127.9. 

63.  Levels  of  Business  Activity,  The;    Knowns  and  Unknowns,  Pt.  2 

16  mm.    29  min.    B/W.    Sound.    Dade  County,  1-31280. 

64.  Money  and  the  *'Fejt".  Pt.  1.     16  mm.     29  min.     B/W.  Sound. 

Dade  County,  1-31265. 
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65.  Money  In  The  Bank  -  And  Out,     16  tnm.     15  min.    Color,  Sound. 

Dade  County,  1-10185. 

66.  Money  On  The  Move.     16  ram.     28  min.    Color.     Sound.  Dade 

County,  1-31173. 

67.  Money  Talks.     16  inm.     II  min.    B/W.    Sound.    Dade  County,  1-00397. 

68.  Most  For  Your  Money ^  The.     16  mm.     14  min.    B/W.    Sound.  Dade 

County,  1-10216. 

69.  Old  Ape  and  Family  Security^     16  mm.     10  raino    B/W.  Sound. 

Dade  County,  1-00489. 

70.  Patterns  In  Income  Distribution.     16  mm.     29  min.    B/W.  Sound. 

Dade  County,  1-31250, 

71.  Pay  To  The  Order  Of.     16  ram.     12  min.     B/W.    Sound.  Dade 

County,  1-00404. 

72.  Percent s  for  Taxes  and  Loans.     16  mm.     28  min.    B/W.  Sound. 

Dade  County,  1-30182. 

73.  Percent  In  Everyday  Life.     16  mm.     10  min.    B/W.  Sound. 

Dade  County,  1-01465. 

74.  Personal  Financial  Planning.     16  mm.     12  min.    Color.  Sound. 

Dade  County,  1-10217. 

75.  Story  of  Money.     16  mm.     16  min.     Color.     Sound.     Dade  County, 

1-10188, 

76.  Story  of  Our  Money  System.     16  mm.     11  min.    Color.  Sound. 

Dade  County,  l-0040i. 

77.  Understanding  the  Dollar.     16  mm.     10  min.    B/W.  Sound. 

Dade  County,  1-00399. 

78.  U^ing  Bank  Credit.     16  mm.  8  min.    B/W.     Sound.    Dade  County, 

1-00396. 

79.  What  Is  A  Contract?    16  mm.     10  min.  3/W.    Sound.  Dade 

County,  1-00451. 

80.  What  Is  Money?    16  mm.     10  min.     B/W.     Sound.    Dade  County,  1-00400. 

81.  What  Money  Is  And  Is  Not.     16  mm.    29  min.    B/W.  Sound. 

Dade  County,  1-31232. 

82.  \^at  We  Have.     16  mm.     15  min.    B/W.     Sound.     Dade  County,  1-10175. 

83.  When  Output  Was  Low:    The  1930' s.     16  mm.     29  min.     B/W.  Sound. 

Dade  County,  1-31248. 
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84.    When  Prices  Were  HlRh;    The  1950' s.     16  mm.     29  min.  B/W. 
Sound r    Dade  County,  1-31249. 

85 •    Wise  Use  of  Credit .     16  nm.     12  mln.    Color.    Sound.  Dade 
County,  1-10199. 

86.  Work  of  the  Stock  Exchange.     16  mm.     15  min.    B/W.  Sound. 

Dade  County,  1-10194. 

87.  World  of  Economics.     16  mm.     29  mln.    B/W.     Sound.  Dndc 

County,  1-31254. 

88.  Your  Earning  Power.     16  mm.     11  mln.    B/W.    Sound.  Dade 

County,  1-00582. 

89.  Your  Thrift  Habits.     16  mm.     11  mln.    B/W.     Sound.  Dade 

County,  1-00441. 

Films trips  and/or  Slides: 

90«    Basic  Economics.     Color.    Educational  Record  Sales. 

91.  Economics  For  Our  Times  Series.     40  Fraraes.    Color.  McGraw- 

Hill  Publishing  Company. 

92.  Fundamentals  of  Economics.     Color.    Eye  Gate. 

93.  Mana^^lng;  Your  Money.    Coin  Educational  Record  Sales. 

94.  Our  Economic  System.    Color.    Educational  Record  Sales. 

95.  The  World  of  Economic  Series.     35  Frames.    Color  McGraw-Hill 

Publishing  Company. 
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1.     TRUE-FALSE  QUESTIONS 

DIRECTIONS:    Each  of  the  following  statements  is  either  true  or  false. 
If  the  statement  is  true,  draw  a  circle  around  the  letter  T  following 
It;;  if  the  statement  is  false,  draw  a  circle  around  the  F.     If  a 
statement  is  false  in  part,  it  is  entirely  false.    Scor^  -  2  points 
for  each  correct  answer. 

1.  The  purpose  of  production  is  to  satisfy  human  wants.  T  F 

2.  Most  businessmen  sell  their  goods  and  services  on  a  T  F 
cash-and-carry  plan. 

3.  Our  governinent  permits  a  businessman  to  operate  his  T  F 
business  without  regulations  of  any  kind. 

4.  A  check  is  a  form  of  receipt  for  money  deposie  d  in  IF 
a  bank* 

5.  Costs  that  are  necessary  and  difficult  to  change  are  T  F 
called  fixed  expenses. 

6.  Spending  without  thought  or  plan  is  called  impulse  T  F 
buying. 

7.  A  system  in  which  the  government  makes  the  economic  T  F 
decisions  for  the  people  is  called' a  free  enterprise 

system* 

8«    Banks  earn  most  of  their  money  by  charging  rent  T  F 

on  safe-deposit  boxes. 

9.    A  Federal  Reserve  bank  handle  checking  accounts  for  T  F 

individuals. 

10,  The  Federal  Deposit  Insurance  Corporation  guarantees  T  F 
deposits  in  insured  banks  up  to  $15,000  for  each 

depositor, 

11.  A  person  usually  has  a  chance  to  spend  all  that  he  T  F 
earns . 

12.  As  income  increases,  the  amount  for  all  types  of  T  F 
spending  also  increases. 

13,  The  consumer  can  usually  expect  uniform  quality  among         T  F 
goods  of  the  same  brand  name  even  if  the  goods  are 

purchased  in  different  stores. 

14 0     One  way  for  the  consumer  to  avoid  costly  buying  T  F 

mistakes  is  to  do  more  impulse  buying. 

15.    Different  people  place  different  values  on  things.  T  F 
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MATCHING 

DIRECTIONS:     Read  the  word  or  phrase  in  Column  Ao     Find  the 
definition  in  Column  B  that  best  defines  or  describes  the 
word  or  phrase  in  Column  A.    Write  the  alphabet  for  the  definition 
or  phrase  on  the  line  in  front  of  the  word  under  Column  A. 
Score  -  2  points  for  each  correct  identification. 


COLUMN  A  COLUMN  B 


1 

1 « 

cap 1 ua 1 

A 

M  • 

me  amounu  pa  la  e or  c  ne 
use  of  money • 

9 

s uanaara  or  living 

c. 

A  slump  in  business  activity* 
An  act  of  deceiving  or 

o 

crealu 

D. 

misrepresent  ing« 

A  system  in  which  individuals 

speclalizat  ion 

and  businesses  make  their  own 
economic  decisions. 

C 

J  m 

consuiner 

p 

A.ivairy  oeuween  two  or  more 
businesses 

0. 

Medicare 

r  • 
G. 

Insurance  with  cash  value. 
A  legal  agreement 

/• 

1 lability  Insurance 

I. 

A  general  increase  in  prices* 
Insurance  with  no  cash  value. 

o 

o. 

prosperity 

J. 

A  reputation  for  good  business 
practices  built  up  by  a 

9. 

inflation 

K. 

bus  iness • 

A  means  of  obtaining  something 

10, 

depression 

of  value  in  exchange  for  a 
promise  to  pay  at  a  future  date. 

11. 

free  enterprise 

L. 

A  way  of  dividing  production 
so  that  each  worker  performs 

12. 

budget 

only  one  job. 

TViA  uflv  ^   f  ami  Iv  or  t"hp  oeoolp 

13. 

term  Insurance 

N. 

of  a  nation  live. 

A  plan  that  offers  hospital 

14. 

Interest 

and  regular  medical  insurance 
for  people  sixty-five  or  older. 

15. 

competition 

0. 
P. 

A  plan  for  spending  and  saving. 
A  period  when  business  acitivity 

16. 

endowment 

Q. 

is  rising. 

A  person  who  receives  money  or 

17. 

goodwill 

property  through  an  insurance 
policy  or  a  will. 

18. 

beneficiary 

R. 

Anyone  who  buys  or  uses  the 
goods  and  sexrvices  of  business. 

19. 

contract 

S. 

Insurance  against  loss ,  because 
of  one ' s  responsibi lity  for 

20. 

fraud 

injury  to  others  or  for  damage 

to  property. 


T.    All  equipment  and  man-made 

facilities  used  by  businesses 
to  produce  goods  and  services • 
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Ill*  ESSAY 


DIRECTIONS:     Read  each  statement  below  very  carefully,  and  answer 
each  one  in  the  space  provided  below  the  statement.    You  are  expected 
to  answer  each  statement  with  the  required  number  of  responses. 
Score  -  1  point  for  each  correct  answer.    Total  » 

1.  List  ten  characteristics  of  our  American  economic  system. 

a.  f  • 

b.  g. 

c.  h. 

d.  i. 

e.  j. 

2.  Explain  five  purposes  of  our  economic  structure, 
a* 

b. 
c. 
d. 
e. 

3.  Name  five  ways  in  which  you,  as  a  consumer,  influence  our 
(economic  system. 

a. 
b. 
c. 
d. 
e. 

A.     List  four  problems  faced  by  a  consumer  in  determining  how  to 
buy  goods  and  services, 
a. 
b. 
c. 
d. 

5.  Name  ten  ways  in  which  banks  serve- 

a.  f  • 

b.  g. 

c.  h. 

d.  i. 

e.  j« 

6.  State  four  advantages  of  using  credit  to  purchase  goods  and 
services . 

a. 
b. 
c. 
d. 
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III.  ESSAY 


7.  Name  four  disadvantages  of  using  credit, 
a. 

b. 
c. 
d» 

8.  List  the  five  essentials  of  a  contract, 
a. 

b. 
c. 
d. 
e. 

9.  Name  three  factors  related  to  insurance  cost, 
a. 

b. 
c. 
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IV.    C(Mr^  ..^lONS: 


4.    Jaanes  Stull,  a  tenth  grade  student,  estimates  that  for  the 
current  year  he  will  have  an  Income  of  $460  from  part-time 
jobs  and  from  allowances.    Based  on  the  information  shown 
In  the  pie  chart,  show  how  James's  total  income  might  be 
spent  during  the  year. 

School  lunches   $   

Sports     

Dates   

Snacks    

Movies,  records     

Clothing    

Savings    

School  supplies     

Reading     

Cars,  gas    

Hobbies    

Grooming    

All  others  

Total    $   
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ANSWER  KEY  FOR  QUIN  EVALEA  ION 


I.     TRUE --FALSE 


1.  T  6,  T  11.  F  16,  F 

2*  F  7.  F  12,  T  17,  T 

3.  F  8.  F  13,  T  18.  F 

4.  F  9.  F  14,  F  19.  T 

5.  T  10.  T  15.  T  20.  F 


II.  MATCHING 


1.  T  6.  N  11.  D  16.  F 

2.  M  7.  S  12.  0  17.  J 

3.  K  8.  P  13.  I  18.  Q 

4.  L  9.  H  14.  A  19.  G 

5.  R  10.  B  15.  E  20.  C 


III.     ESSAY  (Answers  may  vary) 


1»    a.  Free  enterprise 

b.  Production 

c.  Competition 

d.  Specialization 

e.  Employment 


f . 

g. 
h. 


i. 


Capital 
Distribution 
Fluctuation  in  business 
activity 

Governmental  influence 
Industry 


2«     a.  Satisfying  needs  and  wants 

b.  Raises  standard  of  living 

c.  Creates  a  market  for  goods 

d.  Contributes  to  governmental  cost 

e.  Provides  Income 


3.     a.  Saving 

b.  Investing 

c.  Crediting 

d .  Working 

e.  Purchasing 


a.  Complex  market 

b.  Greater  selectivity 

c.  Inadequate  buying  skills 

d.  Fraud 

e.  Changing  economy 


a.  Loans 

b.  Savings 

c.  Checking  accounts 

d.  Advice 

e.  Protection  for  valuables 


f.  Drafts 

g.  Exchange  currency 

h.  Government 

i.  Investments 
j.  Trust 
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ANSWER  KEY  FOR  QUIK  EVALUATION 


6,     a.  Convenience 

b.  Emergencies 

c.  Establish  credit  rating 
Better  service 

?•     a.  Expensive 

b.  Incentive  to  overspend 

c.  Decreases  income 

d.  Increases  cost  of  goods 

8.  a.    Mutual  assent 

b.  Competent  parties 

c.  Legal  agreement 
d«  Consideration 

e.  Legal  form 

9.  Risks 
Applicant's  age 
Benefits  provided 


IV.  COMPUTATIONS: 

1.  Interest  =  $15.00 

Total  due  at  maturity  is  $315.00 

2.  18 

3.  $5.75 


4.    School  lunches  =»  $105.80 

Sports  a  50.60 

Dates  »  46.00 

Snacks  «  41.40 

Movies,  records  «  41.40 

Clothing  «  32.20 

Savings  »  32.20 

School  supplies  =  27.60 

Reading  «  23.00 

Car,  gas  =  18.40 

Hobbies  =  13.80 

Grooming  a  9.20 

All  others  =  18.40 

Total  «  $460.00 
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State  Categoiy       Coimty  Dept.  County  Course        Course  Title 
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This  course  will  serve  to  acquaint  students  irith  the  various  career 
and  occupational  opportunities  available  to  them,  as  well  as  the 
requirements  necessaiy  for  becoming  desirable  employees. 

Indicators  of  success:    Applicants  must  show  a  need  which  might  be 
seized  by  admission  to  the  Work  Experience  Program. 
Clock  hours:  45 


PIJEFACE 


The  coxirse  is  designed  to  orient  students  to  the  variety  of 
career  opportnnities  availa.ble  to  tisem  on  a  part-time  basis,  the  duties 
and  responsibilities  involved  isi  various  occupations,  and  the  quali- 
fications necessary  for  enployaent  in  their  selected  career. 

The  students  in  the  prograa  should  be  in  tenth  grade;  however, 
those  schools  organized  on  the  basis  of  grades  nine  through  twelve 
woTiLd  include  ninth  grade  students  in  the  program.    The  students  should 
be  at  least  fourteen  years  of  age  and  s-.ould  be  selected  in  terras  of 
certain  c-altural  deprivations  or  other  basic  needs,  including  over-age 
in  grade,  or  the  need  to  find  parUtijae  omployment  in  order  to  remain 
in  school  on  a  full  tijiie  basis. 

This  eeeond  quinaester  course  is  organized  in  four  blocks,  and 
covers  a  period  of  forty-five  classroom  hours.    The  instruction  received 
by  the  students  should  aid  them  in  developing  desirable  attitudes  and 
opinions  regarding  occupational  opportunities,  as  well  as  increase  their 
skills  and  abilities  in  making  critical  analysis  and  judgements  regarding 
the  world  of  work.    Because  of  their  exposure  to  the  material  covered 
in  this  course,  the  students  should  also  become  more  mature  thinking 
individuals  as  they  evaluate  themselves  realistically  and  establish 
goals  that  will  aid  them  in  preparing  for  future  gainful  employment, 
therein  making  them  n»ore  productive  citizens  of  our  society.  Coverage 
of  the  material  should  also  aid  in  ensuring  success  in  students'  areas 
of  employment. 

The  nature  of  the  course  offers  an  excellent  opportunity  for  the 
teacher^coordinator  to  employ  a  variety  of  techniques  in  presenting 


the  material.    Students  can  be  encouraged  to  engage  in  a  great  deal 
of  independent  sfadj  in  gathering  data  related  to  class  assignments. 
The  materials  may  also  be  presented  through  lectures,  student  parti- 
cipation in  class  discussions,  audio^visual  aids,  demonstrations,  and 
field  trips  to  various  business  and  industrial  centers  for  first-hana 
observations. 

The  bibliography  included  in  this  outline  lists  the  reference 
«naterials  that  may  be  utilized  in  teaching  the  course.    A  post-quin 
test  is  also  included  in  the  appendix  to  serve  as  a  means  of  evaluating 
the  students •  understanding  of  the  material  presented. 

This  outline  was  developed  through  the  cooperative  efforts  of  the 
instructional  and  supervisory  personnel,  the  Qainaester  Advisory 
Committee,  and  the  Vocatjjonal  Teacher  Education  Service  of  the  Dade 
County  Public  Schools,  Division  of  the  Vocational,  Technical,  and 
Adult  Education,  and  has  been  approved  by  the  Dade  County  Vocational 
Curriculum  Committee. 


ERIC 


ii 


TABLE  OF  CONTENTS 
with  Suggested  Hourly  Breakdown 


PREFACE   

GOALS  

SPECIFIC  BLOCK  OBJECTIVES 
BIBLIOGRAPHY  .*.'.'!.* 

BLOCK 


I.    EMPLOYMENT  READINESS  (10  hours) 

Personal  Assessment   

Factors  for  Success  ...'.***'* 

Building  Skills  for  Job  Success  .*      .*  .*  .'  .'  [ 

II.    SURVEYING  THE  WORLD  OF  WORK  (20  hours) 
Job  Opportunities  in  the  Comnranity 

Job  Requirements    

Benefits  to  Look  for    .*.*!.*  * 
Standards  of  the  Job    .*!.*!!.*  | 
What  to  Expect  From  an*Eiiipioyer  * 
Your  Progress  on  the  Job    .  .  .  .* 
Terminating  the  Job     .  .  .  !  i 

III.  OCCUPATIONAL  AND  CAREER  INVESTIGATION  (I3  hours) 
Finding  Your  Job    "ours; 

Learning  About  Occupations 

Vfhere  People  Work  .*.*.*!!.***'' 

IV.  QUINMESTER  POST  TEST  (2  hours) 
APPEiroiX:    QUINMESTER  POST  TEST  SAMPLES 


iii 


GOALS 


The  Senior  High  Work  Experience  student  oust  be  able  to  demonstrate: 

1.  An  awareness  of  the  prerequisites  needed  for  entry  into  the 
world  of  work. 

2.  The  abiliiy  to  investigate  occupational  possibilities  related 
to  interests,  capabilities,  and  expectations. 

3.  Skill  and  accuracy  in  compiling  data  regarding  careers  and 
career  goals „ 


iy 


SPECIFIC  BLOCK  OBJECTIVES 


BLOCK  I  -  EMPLOIMEHT  READINESS 

The  student  must  be  able  to: 

!•    Evaluate  himself  in  determining  occupational  goals, 

2»    Denonstrate  an  awareness  of  his  abilities  and  limitations 

in  selecting  an  occupation, 
3,    Display  evidence  of  character^  personality,  and  social 

traits  related  to  job  success, 
4-,    Denonstrate  skill  in  connminicating  ideas  orally,  and  in 

vriting, 

5.    Perform  basic  computational  problems, 

BLOCK  II  -  SURVEYING  THE  WORLD  OF  WORK 

The  student  nmst  be  able  to: 

1.    Gather  data  regarding  job  availability  in  community, 

Z.    List  three  occupations  for  iriiich  he  could  qualify, 

3,    State  orally,  and  in  writing,  ten  factors  that  should  be 

considered  in  selecting  an  occupation, 
^,    Discuss  five  things  that  an  employee  can  expect  from  his 

employer, 

5,  State  orally,  and  in  writing,  a  plan  for  making  advance- 
ments on  the  job, 

6,  Demonstrate  the  proper  procedure  for  leaving  a  job, 

BLOCK  III  -  OCCDPATIONAL  AND  CAREER  INVESTIGATION 
The  student  must  be  able  to: 

1,  Establish  realistic  goals  based  on  present  needs  and  career 
objectives, 

2.  Demonstrate  skill  and  competency  in  compiling  and  communi- 
cating information  related  to  occupational  choice, 

3*    Make  a  compaidson  of  major  occupations, 

k.    Exhibit  an  understanding  of  the  duties  and  responsibilities 

associated  with  various  occupations « 
5*    Redefine  occupational  goals,  if  necessary,  in  terms  of 

research  on  occupational  outlook. 


Course  Outline 


WORK-EffERIBNCE  PROGRAM  -  8769 
You  and  Your  Occujiation  * 

Department  kS  -  Course  8769. 0? 

I.    EMPIX)YMENT  READINESS 

A.  Personal  Assessment 

1.  Interests 

2.  Skills 

3.  Aptitude 
^.  Experience 
5o  Attitudes 
6*  Hobbies 

7.  Health 

8 .  Education 

9.  Needs 

10.  Goals 

11.  AppesLrance 

12.  Other  strengths  or  weaknesses 

B.  Factors  for  Success 

!•  Pleasing  personality 

2.  Positive  attitudes 

3.  Good  grooming  habits 
^.  Initiative 

5.  Honesty 

6.  Productivity 

7.  Dependability 

8 .  Se If - confidence 

9.  Punctuality 

10.  Enthusiasm 

11.  Ability  to  get  along  with  others 

12.  Efficiency 

C.    Building  Skills  for  Job  Success 

1.  Communication 

2 .  Mathemat ical 

.    SURYEYING  THE  WORLD  OF  WORK 

A.  Job  Opportunities  in  the  Community 

1.  Location 

2.  Work  involved 

3.  Transportation 

^.    Training  required 

5.    Stability  of  occupation 

B,  Job  Requirements 

1.  Duties  and  responsibilities 

2.  Level  of  entry 


B.  Job  Requirements  (Ck)ntd.) 

3.  Hours 

4,  Education 

C.  Benefits  to  Look  for 

1.  Salary 

2.  Fringe 

3.  Oppoi*tunity  for  advancement 

4.  Job  security 

5.  Working  conditions 

D.  Standards  of  the  Job 

1.  Attire 

2,  Release  time 

3.  Signing  in  and  out 

4,  Attendance 

5.  Punctuality 

6,  Smoking  regulations 


E,  What  to  Expect  from  an  Employer 

1.  Training 

2.  Reasonable  rate  of  pay 

3.  Safe  working  conditions 

4.  Explanation  of  duties,  policies  and  regulations 

5.  Evaluation  of  work 

6.  Discipline 

7.  Consideration 

8.  Change  of  duties 

9.  Introduction  to  other  employees 

10,  Honesty 

11.  Partial  payment  of  Social  Security  Tax 

F.  Your  Progress  on  the  Job 

1.  Initiative 

2.  Cooperation 

3.  Additional  training 
^4-.  Seniority 

5 .  PixDductivity 

6.  Reliability 

7.  Leadership  ability 

8.  Thoroughness 

9.  Improvability 

10 .  Adap tabil i  ty 

11.  Maturity 


G.    Terminating  the  Job 

1,  Consult  teacher-coordinator 

2.  Consult  employer 

3.  Give  ample  notice 

4,  Self-eval\iation 


III.    OCCUPATIONAL  AND  CAREER  INVESTIGATION 

A,    Finding  Your  Job 
1.    Immediate  needs 
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2.    Career  objectives. 


B.  Learning  About  Occupations 

1.  Waiting  a  job  description 

2.  Conducting  interviews 

3.  Writing  for  career  information 

4.  Observing  workers  on  the  job 

5.  Securing  part-tijne  employment 

C.  Where  People  Work 

1.    Major  occupatioaal  groups 

a.  Professional  and  Technical 

b.  Clerical 

c.  Sales 

d.  Agriculture 

e.  Managers 
£•  Craftsmen 
g.  Operatives 
h»  Service 

i .  Laborers 
Z.    Nature  of  the  occupations 

a.  Occupational  monographs 

b.  Trends 

c.  Employment  outlook 

d.  Educational  implications 

QUINMESTER  POST  TEST 
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Associates. 

28.  Hurrying  Kind,  The.    Local  Office.    U.  S.  Army  Recruiting. 

29.  How  To  Live  with  Parents.    Chicago:    Science  Research  Associates. 

30.  How  To  Prenare  Your  Income  Tax  on  Form  IQ^O.    Washington,  D.  C. : 

Internal  Revenue  Service. 
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31.  Job  Guidajice  for  Youn9:  People,    VJashington,  D.  C. :    U.  S.  Bureau 

of  Labor  Standards. 

32.  Know  Your  Money.    Vfashington,  D.  C.  :    U.  S.  Goveriiraent  Printins 

Office. 

33.  Learning  Hov;  To  Study.    Chicago:    Science  Research  Associates, 
3I1.    LSD  Insight  or  Insanity.    Chicago:    Science  Research  Associates. 

35.  Stay  in  School,    Local  Office.    U.  S.  Navy  Recruiting. 

36.  Study  Your  Way  Throucrh  School.    Chicago:    Science  Research 

Associates. 

37.  What  Good  Is  Hif^h  School.    Chicago:    Science  Research  Associates. 

38.  YoUj  Today  and  Tomorrow.    Princeton:    Educational  Testing  Service- 

39.  Your  Social  Security.    Washington,  D.  C. :    U.  S.  Department  of 

Health,  Education  and  Welfare.  .  , 


511ms: 


1.  Acts  of  Courtesy.    I6  icm.    11  min.    B/W.    Sound.    Dade  County, 

1-00909. 

2.  Adults  in  a  Hurry.    16  mm.    25  min.  .Color.    Sound.  Detroit: 

Jam  Handy  Corp. 

3.  Aptitudes  and  Occunations.    I6  mm.    13  min.    B/M.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

Banks  and  Credit.    I6  mm.    10  min.    B/W.    Sound.    Dade  County, 
•1-00398. 

5.  Barney  Butt.    I6  mm.    13  min.    Color.    Sound.    New  York:  American 

Heart  Association. 

6.  Bo  Punctual,    16  mm.    10  min.    B/17.    Sound.    Chicago:  Coronet 

Instructional  Films,  Inc. 

7.  Being  on  Time.    16  mm.    10  min.    Color.    Sound.    Dade  County, 

1-001^7. 

8.  Bennies  and  Cioofballs-FDA.  Report.    I6  mm.    20  min.    B/Ai.  Sound. 

Dade  County,  1-13529. 

9.  Beyond  LSD.    I6  ran.    28  min.    Color.    Sound.    Local  Office. 

Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

10.    Beyond  a  Hea.sonahle  Douht.    I6  mm»    28  min.    Color.  Sound. 
Dade  County,  1-3171^ • 
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11.  Big  Question,  The-Choosj.ng  Your  Career,    l6  inni.    28  nin.  Color. 

Sound.    Atlanta:    Association  riims.  Inc. 

12.  Body  Care  and  Grocrninf^,    l6  inm,    20  nin,    B/W,    Sound.  Dade 

County,  1-129^06  • 

13.  Bridf^c^  The.    16  tm,    20  min.    Color.    Sound,    Kew  York:  Katioral 

Association  of  Manufacturers, 

14.  Careers  for  Girls,    I6  ram,    20  man,    B/V7,    Sound,    Urbana,  Illinois: 

University  of  Illinois  Press* 

15.  Changing  Face  of  Florida,  The.    I6  im,    15  min.    Color,  Sound. 

Dade  County,  I-I338I. 

16.  Choosing  for  Hartpiness,    16  mm,    ih  min,    B/VJ,    Sound,  Dade 

County,  1-10094, 

17.  Citizenship  in  Action.    I6  rm.    28  min.  Sound.    Dade  County, 

1-30035. 

18.  College  PersT3ectives,    16  inm,    29  min,    B/\f,    Sound,    Nqv  York; 

College  Entrance'  Examnation  Board. 

19.  Credit  Loans.    16  nm.    20  min.    B/vr,    Sound.    Dade  County,  1-10195, 

20.  Developing  Resrionsibility*    16  mm.    15  min.    B/VT.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

r 

21.  Developing  Self  Reliance,    16  mm.    15  min.    bA',    Sound,  Chicago: 

Coronet  Instructional  Films,  Inc. 

22.  Dressing  Up.    16  mm.    15  lain.    Color.    Sound.    Atlanta:  Association 

Films,  Inc. 

23.  Earning  Money  TsTiile  Goin.q  to  School,    I6  mm.    10  siln.    B/i^.  Jiound, 

Dade  County,  l-OOii9<3. 

2k.    Fight  or  Flight,    I6  mm.    28  min.    Color,    Sound.    Local  Office, 
Federail  Bureau  of  Narcotics  and  Dangerous  Drugs, 

25.  Finding  Your  Life's  ^.Tork.    I6  mm.    22  min.    bA^^    Sound.  Dade 

County,  1-10315. 

26.  Finding  the  Right  Job.  16  mm.    11  min*    B/W.  Sound.    Dade  County, 

i-0057^1 

27.  Getting  a  Job.    I6  mm.  16  min.    B/VT.    Soxind.  Dade  County,  1-10320, 

28.  Getting  Along' vith  Others,    I6  mm.    I5  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

29.  Good  looks.    16  mm.    20  min.    Color.    Sound,    Atlanta:  Modern 

Talking  Picture  Company. 
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30.  Good  Place  To  V7ork>    16  mm.    lU  min.    B/W,    Sound.    Dade  County, 

1-.10319- 

31.  Going  Steady.    I6  inm-    20  min.    Color.    Soiand.    Chicago:  Coronet 

Instructional  Filjns,  Inc. 

32.  Hooked.    16  ram.    20  min.    B/W.    Sound.    I^e  County,  I-I3216. 

33.  Horizons  Unlimited.    I6  mm.    30  min.    Color.    Sound.  Atlanta: 

Modern  Talking  Picture  Company. 

3^.    How  To  Be  Well  Groomed.    16  mm.    10  min.  Sound.  D^^de 
County,  1-03991. 

35*    Hov  To  Investinate  Vocations.    16  mm.    10  min.  B/V7.  Sound, 
Dade  County,  1-00576. 

36.    Ho\7  To  Keet)  a  Job.    I6  mm.    10  min.    B/^J.    Sound.    Dade  County, 
l-00576« 

37*    How  We  Make  a  Livin^:.    I6  mm.    30  ^in.    Color.    Sound.  Washington, 
D.C.  :    U.  S.  Bureau  of  the  Census. 

38.    Human  Rer^roduction.    16  mm.    21  min.    Color.    Sound.    Dade  County, 
1-11252. 

39*    Innocent  Party.    I6  mm.    18  min.    Color.    Sound.    Dade  County, 
1-11370. 

kO.    Introducing  the  TTew  Worker  to  His  Job.    16  mm.    I6  min.  B/V7. 
Sound.    Dade  County,  I-II562. 

1*1.    Is  Smoking  Worth  It?    I6  mm.    13  min.    Color.    Sound.    New  York: 
American  Cancer  Society. 

1*2.    Losers^  The.    I6  mm.    3J.  inin.    B/W.    Soxand.    Dade  County,  1-31716. 

1|3«    LSD-Insight  or  Insanity.    16  mm.    28  min.    Color.    Sound.  Dado 
County,  1-31731. 

kh.  '  ^!anage  Your  Money*    16  mm.    20  min.    B/l7.    Sound.    New  York: 
Sterling  Publishing  Company. 

1|5«    Marijuana.    16  mm.    20  min.    Color.    Sound.    Local  Office.  Federal 
Bureau  of  Narcotics  and  Dangerous  Drugs. 

1*6.    Molested.    16  mm.    25  min.    B/W.    Sound.    Dade  County,  l-3l^08. 

hj.    Money  Talks.    16  mm.    U  min.    B/tL    Sound.    Dade  County,  1-00397. 

1*8.    torning  for  Jimmy ^  A.    16  mm.    28  min.    B/W.    Sound.    New  York: 
Association  Films,  Inc. 

1*9 •    Narcotics -Pit  of  Bas-oair.    16  mm.    28  min.    Color.    Sound.  Dade 
bounty,  l-31b09. 
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50#    No  Lirait  to  Learnia?.    l6  m.    29  min.    Color.    Soiind.    New  York: 
College  Entrance  Examination  Beard. 

51.  No  Reason  To  St^v.    16  inm.    28  min.    Color.    Sound.    New  Orleans: 
Canadian  Consulate  General. 

52.  Next  Year  Is  IIov.    I6  inm.    28  min.    Color.    Sound.    New  York: 
John  ILancock  Life  Insurance  Ccnpany. 

53.  Opportunities  Unlimited.    I6  m.  13  min.    B/I^.  Sound.  Dade 
County,  1-10181. 

5^''*    Penny  Saved)  A>    16  mm.    15  min.  Color.    Sound.  Ne>r  York: 
Association  Films,  Inc. 

55.  Personal  Finance  Planning,    16  mm.    I5  min.    B/W.    Sound.  New 
York:    Association  Films ,  Inc. 

56.  Personal  Health  for  Girls.    16  mm.    11  min.    B/t^.    Sound.  Dade 
County,  1-03199- 

57.  Personal  Hygiene  for  Soys,    16  mm-    U  min.    bA^"-    Sound.  Dade 
County,  1-03197. 

58.  Person?,!  Qualities  for  Job  Success.    16  mm.    15  min.    B/t^.  Sound. 
Chicago:    Coronet  Instructional  Films,  Inc. 

59.  Quarter  Million  Teenagers.    I6  mm.    16  min.    Color.    Sound.  Dade 
County,  1-11376. 

60^    Responsibility.    16  mm.    15  min.    B/W.    Sound.    New  York: 
McGraw-Hi.Zl  Book  Company. 

61.  Riddle,  The.    16  mm.    20  min.    Color.    Sound.    Local  Office. 
Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

62.  Road  Ahead ^  The.    I6  mm.    25  min.    B/W.    Sound.    New  York: 
Association  Films,  Inc. 

63-    Riaes  at  School.    I6  mm.    13  min.    B/W.    Sound.    Chicago:  Coronet 
Instructional  Films  e 

Sk.    Samuel  and  Social  Security.    I6  mm.    15  min.    Color.  Sound. 
Local  Office.    Social  Security  Administration. 

65.  Say  VThat  You  Mean.    I6  mm.    20  min.    B/Vf.    So^ond.    Dade  County, 
1-13332. 

66.  Secret  Service  Story.    16  mm.    I8  min.    Color.    Sound.  Local 
Office.    Federal  Reserve  Bank. 

67.  Seekers,  The.    I6  ram.    30  min.    Color.    Sound.    Dade  County,  1-31719 • 

.   68.    Stay  in  School  and  Graduate.    I6  mm.    ih  min.    Color.  Sound. 
Q  Charleston,  S.  C.    U.  S.  Navy  Department. 
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69*    story  of  Distributive  Education,    16  nm.    21  min.    Color.  Sound. 
New  York:    Association  Films,  Inc. 

70,  This  Way  Up.    l6  rnm.    20  min.    B/W.    Sound.    Atlanta:  Modern 

Talking  Pictures,  Inc. 

71.  'Til  Debt  Do  Us  Part.    l6  tm*    ik  min.    B/\*7.    Sound.    New  York: 

Association  Filns,  Inc. 

72*    Time  of  Our  Lives ^  The>    l6  mm.    2?  min.    Color.    Sound.    New  York: 
Association  Films,  Inc. 

73 •    Thin  Blue  Linos.    l6  mm-    28  min.    B/vr.    Sound.    New  York: 
Association  Films,  Inc. 

7^.    \^ere  Is  Pre.judice      Part  I.    l6  mm.    30  min.    bA^  Sound. 
Dade  County,  l-31bli^. 

75.  Where  Is  Prejudice  -  Part  II.    l6  mm.    30  min.    BA^-  Sound. 

Dade  County,  l-^3l6l9. 

76.  VThen  I'm  Old  Enough >-GooJbye.    16  mm.    28  min.    B/Vf.  Soiind. 
"      Dade  County,  1-30086. 

77.  Who  Will  Come  to  Ky  Party.    I6  mm.    18  min.    Color.  Sound. 

Atlanta:    Modem  Talking  Pictures,  Inc. 

78.  Why  Eudpret?    16  mm.    15  min*    bA?.    Sound.    New  York:  McGraw- 

Hill  Book  Compajiy. 

79»    Your  CI-  r>Jiliness ,    16  mm,    10  min.    bA^.    Sound.    Dade  County, 
1-03503. 

80.  Your  Earning  Pa^er.    16  mm.    11  min.    bA^.    Sound.    Dade  County, 
'  1-00582. 

81.  Your  Income  Tax.    I6  mm.    20  min.    Color.    Sound.    Washington,  D.  C 

U.  S.  Treasury  Department. 

82*    Your  Social  Security.    I6  mm.    15  min.    bA^.    Sound.    Albany,  N.  Y. 
New  York  State  Department  of  Education. 

83.    Your  Teeth.    16  mm.    10  min.    bA^-    Soxand.    Dade  County,  1-03503. 

8U.    You  and  Your  Money.    16  mm*    15  min.    B/\^.    Sound.    Local  Office. 
Federal  Reserve  Bank. 


Pi3jas  trips : 

1.    Applying  for  a  Job.    Cnicago:    Society  for  Visual  Education. 

2*    Applying  for  a  Job,    New  York:    McGraw-Hill  Book  Cc^pany. 

3.    Belonging  to  a  Crcr.^d.    Chicago:    Society  for  Visual  Education. 


U.  Choosing  Yoar  Career.    Pleasantville,  New  York:    Guidance  Associates. 

5.  Developing:  Social  Maturity.    New  York:    McGraw-Hill  Book  Cmpany. 

6.  Dropout,  The,    Pleasantville,  Ke^  York:    Guidance  Associates. 

7.  Fundamentals  of  Thinking.    New  York:    McGraw-Hill  Book  Company • 

•    8.  Finding  the  Right  Job  for  You.    New  York:-  McGraw-Hill  i:ook  Cc-v^orrj. 

9^    First  Year  in  High  School.    Pleasantville,  New  York:  Guidance 
Associates. 

10.  Getting  Along  with  Others .    New  York:    McGraw-Hill  Book  Company. 

11.  Goings  Steady.    New  York:    McGraw-Hill  Book  Cccipany. 

22.    How  To  Make  a  Career  Decision.    New  York:    The  New  York  Times, 
Filxastrip  of  the  Month. 

13.    Job  Interview^  The.    Jamaica,  New  York:    E^e-Gate  House ^Inc. 

lU.    Let^s  Look  at  Careers.    New  York:    The  New  York  Times,  Filmstrxp 
'      of  the  Month. 

15.  Occupational  Education  Series.    Janaica,  New  York:  Eye-Gate 

House  Inc. 

16.  Road  to  Nowhere.    Pleasantville,  New  York:    Guidance  Associates. 

17.  Smoking  Problem,  The.    Chicago:    Society  for  Visual  Education,  Inc. 

18.  Speaking  and  Writing.    Jamaica,  New  York:    Eye-Gate  House  Inc. 

19.  Vfhat  You  Shoul>d  Know  Before  You  Go  to  Work.    Pleasantville,  New 

York:    Guidance  Associates. 

20.  World  of  Work  Series.    Pleasantville,  New  York:    Guidance  Associates. 

21^    Your  Job  Interview.    New  York:    Reader's  Digest  Inc.,  Funk  & 
Wagnalls  Canpany. 

Standardized  Tests: 

1.  Picture  Inventory  Test,  California  Test  Bureau, 

Division  of  McGraw-Hill  Book  Company 

Del  Monte  Research  Park,  Montery,  California 

2.  Ohio  Vocational  Interest  Survey 

Har court,  Brace  and  World  Inc. 
757  Third  Avenue,  New  York,  He  Y. 


SOURCES  OF  MATERIALS 


American  Cancer  Society,  Inc. 
•  219  East  k2ud  Street 
Hew  York,  N.  Y.  1001? 

2*    Association  Films,  Inc. 
3^7  Madison  Avenue 
New  York,  !!•  Y.  1CX)17 

3*    College  Entrance  Examination  Board 
College  Board  Fil:n  Library 
267  West  25th  Street 
New  York,  N.  Y.  10001 

k.    Coronet  Instructional  Films 
65  East  South  Water  Street 
Chicago,  Illinois  6c60l 

5.  Educational  Testing  Service 
Princeton 

Hew  Jersey  085^0 

6.  Eye -Gate  House,  Inc. 
1^*6-01  Archer  Avenue 
Jamaica,  New  York  IIU35 

7.  Filmstrip  of  the  Month 
The  New  York  Times 

Office  of  Educational  Activities 

Times  Square 

Hew  York,  K.  Y.  IOO36 

8.  Florida  Industrial  Coinmission 
Tallahassee 

Florida 

9»    FoUett  Publishing  Company 
201  North  Wells  Street' 
Chicago,  Illinois  60606 

10.    Funk  and  Wagnalls  Company 

Div^.sion  of  Reader's  Digest  Books 
380  Madison  Avenue 
Hew  York,  N.  Y.  IOOI7 

U.    Guidance  Associates 

Harcourt,  Brace  and  World,  Inc. 
Pleasantville,  N.  Y.  10570 

12.    Jam  Handy  Corporation 

2821  East  Grand  Boulevard 
Detroit,  Michigan  148211 
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.13.    John  Hancock  Life  Insurance  Company 
.  Public  Relations  Department 
200  Berkley  Street 
Boston,  Mass.  02117 

ik.    Harcourt,  Brace  and  World,  Inc. 
757  Third  Avenue 
New  York,  N.  Y.  10017 

15.  McGraw-Hill  Book  COTipany 
Text-Film  Division 

330  West  k2nd  Street 
New  York,  N.  Y.  10022 

16.  ^^cKay,  David,  Company,  Inc. 
750  Third  Avenue 

New  York,  N.  Y.  10017 

17.  McKnight  and  McKnight  Publishing  Company 
Towanda  Avenue  and  Route  66 
BloOTiington,  Illinois  617OI 

18.  Modern  Talking  Picture  Service,  Inc. 
Ilk    Spring  Street,  N.W. 

Atlanta,  Georgia  30308 

19.  Hew  York  Department  of  Education 
Albany 

New  York  12210 

20.  New  York  Life  Insurance  Conqpany 
51  Madison  Avenue 

New  York,  N.  Y.  10010 

21.  Prentice-Hall,  Inc.  -^^w 
70  Fifth  Avenue 

New  York,  N.  Y.  10011 

22.  Science  Research  Associates 
259  East  Erie  Street 
Chicago,  Illinois 

23.  Scott,  Foresman  and  Company 
31U5  Piedmont  Road,  N.E. 
Atlanta,  Georgia 

2k.    Sir:  :  and  Schuster 
630  i  j.f  th  Avenue 
New  York,  N.  Y. 

25.    Society  for  Visual  Education,  Inc. 
13^+5  Diversey  Parkway 
.  Chicago,  Illinois  6061I+ 


.  26.    South-We stern  Publishing  Cocapany 
5101  Madison  Road 
Cincinnati,  Ohio  ^15227 

27.  Sterling  Publishing  Coiapany,  Inc. 
1*19  Park  Avenue  South 

New  York,  N.  y.  IOOI6 

28.  U.  S,  Employment  Service 

Division  of  U.  S.  Department  of  Labor 
Washington  25,  D.  C. 

29.  U.  S.  Government  Printing  Office 
Washington,  D.  C. 

30.  University  of  Illinois  Press 
Urbana 

Illinois  61803 
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QUINMESTER  POST  Tr.ST 


True-False  Test  Items 

Each  of  the  following  statements  is  either  true  or  false.  If 
the  stateioent  is  true,  draw  a  circle  around  ttie  letter    T  following 
it;  if  the  statement  is  false,  draw  a  circle  around  the  If  a 

statement  is  false,  in  part,  it  is  entirely  false.  Score  -  2  points 
for  each  correct  answer. 


1.  Personality  is  the  sum  total  of  every  quality  you  have.  T  F 

2.  The  largest  increases  in  employment  are  takjjig  place  in 
the  occupations  that  require  the  least  education  and 
training. 

3.  Going  to  college  is  the  only  way  to  continue  one*r 

education.  T  F 

4.  The  most  important  factor  in  job  success  is  attitude.  T  F 

5.  A  person  who  works  for  another  is  called  an  employer.  T  F 

6.  A  skilled  employee  who  has  responsibility  for  scheduling 

the  work  of  others  is  known  as  a  supervisor.  T  F 

7.  People  generally  do  best  those  things  that  they  enjoy 

doing.  T  ^ 

8.  In  most  occupations  today,  being  able  to  communicate 

is  a  key  requirement.  T  F 

9. -    High  school  graduates  on  the  average  earn  about  the 

same  as  college  graduates.  T  F 

10.  The  best  way  to  decide  on  the  occupation  you  prefer  is 

to  have  the  coordinator  select  what  is  best  for  you.  T  F 

11.  The  impression  that  one  makes  upon  others  is  based  largely 

on  appearance,  voice,  and  behavior.  T  F 

12.  Special  interests  and  abilities  cannot  be  revealed  by 

aptitude  tests.  T  F 

13.  An  aptitude  is  your  natural  ability  to  do  something.  T  F 

14.  A  skill  is  an  accomplishment.  T  F 

15*    Ads  in  the  Help  Wanted  section  of  a  newspaper  never  have 

any  abbreviations  in  them.  T  F 


Autosrebion  has  changed  many  jobs,  eliminated  others,  and 
created  many  new  occupations. 

The  abiliiy  to  get  thajies  done  without  being  urged  by 
others  is  called  initiative. 

At  the  beginning  of  the  centuiy,  acre  than  one-half 
of  all  the  jobs  were  in  the  laboring  area. 

Sick  pay  is  a  fringe  benefit. 

Strength  is  the  main  factor  in  Bost  unskilled  occupations. 


QUINMBSTER  POST  TSST 


Completion 


You  are  to  fill  in  the  blank  or  blanks  with  the  wnrcl  or  words 
that  make  the  statement  correct.    Score  -  1  point  for  each  correct 
answer. 


1.    The  nine  major  occupational  groups  are 


,  and 


2.    A  brief  description  of  an  individual's  education,  experience,  and 
other  information— used  in  seeking  employment  is  called  a 


3.    Working  with  others  in  a  cooperative  manner  is  known  as 


4.    A  fund  that  your  employer  pays  a  portion  of  is  called 


5.    A  detailed  study  of  an  occupation  is  known  as  a 


6.    A  major  type  of  occupation  found  in  Miami  is  that  of 


7.    Ten  factors  that  should  be  considered  in  selecting  an  occupation 

are  _   


and 
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QUI\TffiSTER  POST  TEST 


Essay 


Read  each  statement  below  veiy  carefully,  and  answer  each  one 
in  the  space  provided  below  the  statement.    You  are  expected  to 
answer  each  statement  in  its  entirety  in  order  to  receive  credit. 
Score  -  2  points  for  each  complete  answer. 


1.  List  five  things  that  an  employee  can  expect  from  his  employer. 

a.   .    d,   

b.    e.   

c.  

2.  List  in  order  of  your  choice  the  occupation  at  which  yc    nope  to 
be  >T)rking  ten  years  from  now. 


a. 
b. 
c. 


3.    State  three  occupations  in  which  you  now  feel  qualified. 

a.   

b.   

c.   

State  three  qualities  of  your  personality  you  think  are  best. 

a.    . 

b.  

c.  ,  

5.    What  are  three  qualities  of  your  personality  you  triink  are  tht 
worst? 

a.  ^ 

b.  

c.  
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6.    Li'-t  three  ways  by  vhich  you  plan  to  improve  yourself  to  become 
better  qualified  to  reach  your  goals  listed  in  Question  1. 

a.  .   

b.  

c.   ^  

?.    Based  on  the  information  that  you  have  gathered  regarding  your 
choice  of  occupation  in  which  you  ai*e  currently  most  interested, 
complete  the  form  below  by  supplying  the  necessary  information. 

Title  of  oy  occupation   

Nature  of  the  Job: 
Duties  to  be  performed: 
Related  duties: 
Qualifications: 
Method  of  entry: 
Earnings: 

Working  conditions: 
Opporttmity  for  advancement: 
Fringe  benefits: 
Advantages  and  disadvantages: 
Oullook  for  this  occupation: 
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The  chart  below  is  to  be  used  in  answering  the  questions  regar^ding 
emploj-Tuent  opportunities  in  the  '70s.    In  Column  I  are  seven  incompxlete 
stateinents  relating  to  the  chart.    Complete  each  of  the  statements  by 
writing  in  Colximn  3  the  letter  of  the  appropriate  choice  in  Column  2. 


HOW  EMPLOYMENT  OPPORTUNITIES 
LOOKED  IN  1970 


OCCUPATIONAL  GROUP 


AVERAGE  TEARS 

01-  SCHOOL 
COMPLETED  • 
1959 


Professional  and  Technical  (16.2  yrs,) 
Proprietors  and  Managers  (12.4  yrs.) 
Clerical  and  Sales  Workers  (12.5  yrs.) 


1960-.1970 
>20    ^10     0    10    20    30    AO  $0 


Skilled  Workers 
Service  Workers 
Semi-skilled  Workers 
Unskilled  Workers 


(11.0  yrs.) 
(9.9  yrs.) 
(^•7  yrs.) 

(8.6  yrs.)  No  change 

Farmers  and  Farm  Workers     (8.6  yrs.) 

Source:    D.  S.  Dept.  of  Labor,  Manpower:    Challenge  of  trie  I960;s 


COLUMN  I 

COLUMN  2 

CXJLUMN  3 

Ic    The  number  of  unskilled  workers 

a. 

increase 

b. 

decrease 

c. 

show  no  chani^e 

2.    The  number  of  professional  and 

a. 

10^ 

technical  workers  is  expected  to 

b. 

20^^ 

c. 
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QUUIHHSTER  POST  TEST  (Cm- 


COLUMN  1 

XLUMN  2  COLIW 

3- 

The  group  of  clerical  and  sales 

workers  will  incr^ftse  'Tf^  about. .  . 

-  yh 

1*  f 

Tbe  numiDer  of  skilled  workers 

a. 

more 

will  increase  (?)  than  the 

b. 

less 

niunber  of  semi^-skill ed  workers. 

 .  .  

5. 

The  worker  group  that  will  show 

a. 

service  workers 

an  actual  decrease  in  the 

b. 

unskilled  workers 

c. 

managers 

d. 

fanners  and  farm 

workers 

On  the  average,  the  group  that 

a. 

proiessjLonai  quiq 

completes  the  most  years  of 

technical  workers 

b. 

proprietors  and 

managers 

c. 

clerical  and  sales 

workers 

dt 

service  workers 

7. 

Proprietors  and  managers  Jsave 

a« 

more 

(7)  years  of  schooling  on  the 

b. 

fewer 

average  than  clerical  and  sales 
workers   
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Co.Tyutations 

oclve  eacn  problejo  below.  100^  accuracy  as  expected,  ^core  io 
ijcints  for  each  correct  answer,  Sliow  all  calculations  on  your  test 
...aper. 


(1)  (2)  (3)  (^) 

Add:  Subtract:  Multiply:  Multiply: 

n.29 

2.36  $13  A?  5,280  $139.50 

7.88  -  X   ^7  X  20 

3.63 
'*.27 
.60 


(7) 

(5)  (6)  Add: 

Divide:  Divide:  _  11 

^  16 

o     $1.38  144     1,285,776  .  ^ 

32 

.  ^  i 


8,    Find       of  $20.00. 


9,    Find  the  cost  of  i  poxand  of  butter,  if  a  pound  cost  $  ,75. 


10.    Homer  Greene  will  work  for  50  years.    Each  year  he  will  eaiD  $6,000, 
Find  his  lifetiine  earnings.   ^   . 
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Mat-ching 


Listed  below  are  some  tvpes  of  occupations.    Place  the  major 
rccupational  group  titles  in  the  blank  spaces,  and  under  each  headjrjr 
:^rrrectly  list  the  job  tnat  would  be  classified  under  that  occupations 


JOBS 

ACTOR     BARBER     SERVANT      LONGSHORiiKAN  FAnhER 
SALES  CLERK     ELECTRICIAN      TEACHER     COOK     CASHIER  POSH-IA^TER 
PARKING  LOT  ATTENDANT     NURSE      TELEPHONE  OPERATOR  WAITRESS 


MAJOR  OCCUPATIONAL  GROUPS 


Cmn-    GROUP:   

(JOBS)  (JOBS) 


■iRC'JP:    GROUP: 


(JOBS)  (JOBS) 


f(OUP :  GROUP : 


(JOFS) 


GROUP: 


Tjobs) 


■'JHC;--:  GROUP:  

(JOBS)  (joasV 


Work-Expericno8  ?".-ograa 


fRUE  OR  FALSE 

1.  True 

11. 

True 

2.  False 

12. 

False 

False 

13. 

True 

True 

1^. 

True 

.  False 

1< 

6.  True 

16. 

True 

r.  Tme 

17. 

True 

True 

18. 

False 

9.  False 

19. 

True 

.  False 

20. 

True 

COMPLETION 

1.  a.    PxDfessional^  tecfenical  and  managerial 

b.  Clerical  and  sales 

c.  Service 

d.  Farming >  fishery,  forestry 

e.  Processing 

f.  Machine  trades 

g.  Bench  vork 

h.  Structural 

i.  Miscellaneous 

2.  Personal  data  sheet 

3.  Human  relations 

^.    Social  Security  or  social  Security  Tax 


.25- 
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5-    Job  descraption  (or  occupational  monograph,  or  .job  analysis. 
etc.) 

6.    (AxiBvers  vtll  vary) 

(Answers  vill  vary)    Looation.  salary,  transportation  involved. 
working  conditions,  training  reonired.  stability  of  \iob. 
r6STX>nsibilitia8,  hours,  fringe  benefits >  and  advancement 
opportonities. 

8,  Goals 

ESSAY 

!•    (Answers  will  vary)    Training^  evaluation,  reasonable  rate 
of  pay,  partial  payment  of  Social  Security  Tax,  safe  working 
conditions . 

2*    (Answers  will  vary) 

3.    (Answers  will  vary) 

(Answers  wil3.  vary) 

5.  (Answers  will  vary) 

6.  (Answers  will  vary) 
TEST  ^ 

(Answers  will  vary  due  to  individual  research  on  occupation) 
'  TEST  5 

1.  show  no  change 

2.  , 

^.  less 

5.  farmers  and  farm  workers 

6.  professional  and  technical  workers 

7.  less 

;ER1C 


m  TO  QUDOffiSTER  POST  TEST  (Contd.) 


1.  $20.00 

3.  2.571.360 
^.  $2.791.80 

5.  1x22 

6.  8922  1/8 

7.  7  19/32 
8,. 

9.    $  .18  3/4  or  ^  ^10 
10.  $300^000 

MATCHING 

^-  Professional  and  Technical;  actor,  teacher,  mirsp 
2«    Clerical;    cashier,  telephone  operator 

3.  Sales;  salesclerk 

4.  Agricttlture;  faraer 

5.  Managers;  poR-hinagter 

6.  C  raf tsaen ;    ele e trician 

7.  Operatives;    parkinfr  lot  ah+^nrfan+. 

8.  Serv-loe;    bayh>>r,  >^«nrant.  iwiitress.  cook 

9.  Laborers ;  longshoT*t»mflw 
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Course  Description 


A  Career  Choice  for  the 
8769  US  8769^05  Individual  Student 

State  Category       Coxanty  Dept.      County  Course  Course  Title 

Number  Number  Number 


This  is  the  last  of  five  Quinmester  Courses  of  Study  for  the  Junior 
High  School  Work-Experience  Program.    It  is  designed  to  involve  the 
greatest  number  of  students  who,  because  of  varied  circumstances, 
are  required  to  work,  and  gain  some  knowledge  pertaining  to  the 
World  of  Work  during  this  summer  program.    Quinmester  V  is  based 
on  two,  four-week  cycles,  plus  one  week  for  student  selection  and 
evaluation  offering  the  basic  concepts  of  Job  opportunities,  inter- 
view procedures,  laws  and  attitudes  in  relation  to  the  accepted 
employment  practices. 
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PREFACE 


The  offering  of  this  qninmester  is  made  on  an  optional  basis.  A 
student  must  be  at  least  lU  years  of  age  and  show  a  definite  -i^e/'  f^.-v 
the  Work-Experience  Program.    The  one  standard  of  admission  which  can 
provide  some  flexibility  for  this  quinmester  is  that  a  student  who  might 
or  might  not  be  sin  anticipated  full  time  Work-Experience  student  can  be 
offered  the  benefits  of  this  summer  session. 

The  limitation  of  numbers  of  students  to  be  aided  by  a  single 
teacher-coordinator  can  be  increased  frcjn  the  State  reconmiended  15 
students,  to  a  maximum  of  25. 

It  would  be  considered  useful  to  the  students  and  the  Work-Experience 
Program  if  exposure  to  the  vocational  concepts  could  be  made  to  as  many 
students  as  possible.    This  could  be  acconplish'^d  by  offering  fdixr  blocks 
of  material  for  two  four-week  cycles  to  a  maximum  of  25  students  per 
cycle.    The  fifth  week  of  this  quinmester  is  to  be  used  by  the  teacher- 
coordinator  in  the  evaluation  etnd  selection  of  those  students  to  be 
involved  in  the  program  during  the  second  session. 

A  superficial  view  of  job  opportunities,  inteirvlew  procedxires,  laws 
relating  to  employment  and  general  business  responsibilities  and  attitudes 
will  be  offered  during  each  four-week  cycle. 

It  is  fiorther  recconnended,  ajid  in  certain  cases  required,  that  the 
Work-Experience  students  during  this  quin  will  elect  to  tai^e  one  of  the 
many  high  school  vocational  offerings.    This  decision  will  be  made  on  the 
basis  of  need  for  exposure  to,  or  desire  to  be  involved  i.r...  a  pc^si'ble 
job  opportunity  which  requires  this  additional  vocational  bralJAlUfj^ . 

The  selection  of  all  students  in  the  Work-Experience  Program  is 
ultimately  made  by  the  teacher-coordinator  after  personal  evaluation 
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and  parental  authorization. 

The  use  of  lecture,  audio-visual  aids,  texts  and  resource  personnel 
are  sane  of  the  methods  to  be  used  in  meeting  the  needs  of  the  Work- 
Experience  student  during  Quin  V. 

This  outline  was  developed  through  the  cooperative  efforts  of  the 
instructional  and  supervisory  personnel,  the  Quinmester  Advisory  Com- 
mittee, and  the  Vocational  Teacher  Education  Service,  and  has  been  approved 
by  the  Dade  County  Vocational  Curriculum  Ccmmittee. 
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Upon  catnpletion  of  this  program,  the  Work-Experience  student  should  be 
able  to  demonstrate: 

1.  Knowledge  of  the  procedures  involved  in  securing  employment. 

2.  The  generally  accepted  procedures  in  preparing  for  a  Job  interview. 

3-    The  need  for  good  health  habits  and  groaaing  as  preparation  for 
employment . 

An  awareness  of  the  federal,  state,  and  local  laws  that  pertain  to 
student  employment. 

5.  The  duties,  responsibilities,  and  qualifications  needed  for  selected 
occupations. 

6.  The  necessary  attributes  required  for  good  employer-employee  relation- 
ships, as  well  as  employee -employee  relationships. 

7.  An  awareness  of  the  attributes  and  general  job  talents  needed  for 
advancement  in  a  chosen  field. 

8.  The  need  for  maintaining  harmonious  relationships  and  better  under- 
stajiding  for  one's  self  and  others. 

9*    The  necessity  and  importance  of  wise  money  management. 

10.    The  need  and  advantages  of  additional  vocational  skills  and  training 
for  employment  ajid  future  job  success. 


IV 


St;-.^»,3  ora.llv  -hn  ob.iectlves  of  the  course. 

■'■-'^■'li] i..>ri  ■  f  r a  t     ?.u' u  r i>3 e  r •  t;  an d i. o  f  vh y  t, h e  p ro^-^ r wjn  ex  1  y  t  r-; , 

HLvpl'vin  tho  laefrunng  of  c*.-K)peratlve  ecluc^^tion. 

tr*!  a..l vanta^qe.s  and  dlsadvHntrl^TOP^  of  tlu?  Work-i'^xprr-. 

j/ericnsbrate  the  ability  to  complete  and  rmvfi        binder an' ii n  • 
of  the  Cooperative  Student  Application  Form. 

Explain  the  ruler,  set  forth  on  the  Student  Cooperative  A^re*.  err- 
Form . 

Detenriine  and  state  orally  the  parental  obligation  and  invc  e- 
rnent  in  the  progrwn. 

Kxhib-jt  the  ability  to  differentiate  between  Jisteninfr  and 

/•tteh'd  h\i^  classes  regularly  and  punctually. 

Perform  a^>aignevJ  v.askK,  both  oral  and  vritten. 

;'>xh:bit  and  expj.ain  the  need  for  a  SocittJ  Security  card. 

LXn^iain  how  to  obtain  a  Social  Security  card  for  the  firr^t  *  irne 

or  xx  it  is  loKt- 


nL(X:K  Ti  -  PHSPARING  FOR  EMPLOYMENT 
The  student  imist  be  able  to: 

1.  Explain  the  various  methods  used  in  JseeKing  employment. 

2.  Demonstrate  the  ability  to  ccxnplete  different  types  of  Job 
application  forms- 

3-     Discuss  the  general  rules  of  grooming  which  would  aid  in  attain- 
ing and  maintaining  employment . 

'i      i^epare  and  be  involved  in  several  mock  employment  inter^^^iews . 
Write  about  his  future  employment  aspirations. 

iilx-plajn  what  additional  training  might  be  needed  to  attain  these 
aspirations . 

7-     Perform  a  prepared  talk  on  a  subject  of  his  own  choice  before 
the  class, 

8,    Speak  extemporaneously  on  a  teacher  chosen  subject  pertaining 
to  the  world  of  work. 


BLOCK  III  -  lABOH  tjvWS  ANI)  YOU 
The.  scudera  mu.^:t  be  able  to: 

i,     liixhibit  the  ability  to  obey  all  laws. 

I>-iirionstrate  the  ability  to  understand  and  fill  in  the  Florida 
Industrial  Commission  Form  AT-22'-A.     (Application  for  work  permit) 

3.     Explain  the  reasons  why  the  Child  Labor  Laws  exist. 
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U.    Dooioastrate  an  understanding  of  the  reasons  a  minor  le  required 
to  obtain  working  papers  when  employed. 

5.  Discuss  the  different  types  of  work  permits. 

6.  Explain  the  requirements  needed  to  obtain  individual  work  permits. 
?•    Explain  and  show  an  understanding  of  the  differences  between  the 

Federal  and  State  Child  Labor  Laws. 
8.    List  those  Jobs  which  are  considered  hazardous,  and  therefore 

unacceptable  for  student  employment. 
9-    Demonstrate  an  understanding  of  the  various  health  laws  which 

pertain  to  food  service  and  handling. 

10.  Explain  how  to  obtain  a  Health  Card. 

11.  Discuss  where  Btid  with  \rtiom  additional  Labor  Law  information 
might  be  obtained. 

12.  Explain  the  need  for  the  Cooperative  Student  Identification  Card. 
13 •    Indicate  an  understanding  of  the  Social  Seciirity  Law. 

lU.    Explain  the  meaning  of  Income  Tax. 

15.    Demonstrate  an  understanding  of  what  the  Payroll  Deduction  Plan 
is. 


BLOCK  XV  -  ATTITUDE,  RESPONSIBILITY,  AND  YOU 
The  student  must  be  able  to: 

1.  Exhibit  the  ability  to  be  punctual  to  school  and  on  the  job. 

2.  List  his  individual  goals  and  values. 

3.  Demonstrate  the  ability  to  live  up  to  and  possibly  attain  these 
goals . 

U.    Exhibit  good  emotional  control  and  classrocm  behavior. 

5.    Explain  the  need  for  advising  the  coordinator  and  employer  of  an 

anticipated  absence. 
6=    Explain  why  it  is  neoessajy  to  maintain  good  relationships  with 

the  employer,  fellow  eoqployess,  customers,  and  the  coordinator. 

7.  Di^euss  the  need  to  abstain  from  gossiping. 

8.  Explain  the  need  for  continued  awareness  about  personal  hygiene. 
9-    Demonstrate  an  understanding  of  wise  money  management. 

10.    Explain  why  additional  vocational  skills  lead  to  better  jobs  and 
Job  success. 


BLOCK  V  -  TEACHER-COORDIHATQRS  STUDENT  SELECTION 

During  this  one  week  period,  the  teacher-coordinator  is  to  seek, 
interview  sxxd  register  those  students  who  will  be  involved  in  the 
second  phase  of  Quin  V.    The  material  covered  in  BLOCKS  I  through 
TV  will  again  be  offered  to  meet  the  needs  of  the  new  Work-Experience 
students. 


BLOCK  VI  -  POST  TEST  OR  EVALUATION 
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Course  Outline 


WORK-EXPErJENCE  PROGRAM 
(A  Career  Choice  for  the  Individual  Student^ 

I)epartment  hS  -  Course  8769. 05 


INTRODUCTION  TO  THE  WORK-EXPERIENCE  PROGRAM 

A.  Objectives  of  the  Course 

1.  Individual: 

a.  School 

b.  Job 

c .  Maturation 

2 .  Employment : 

a.  Initial  employment 

b.  Job  experiences 

3.  Parental: 

a.  Acceptance  of  maturity 

b.  Vocational  concepts 
h.    Vocational : 

a.  Awareness  of  opportunities 

b.  Areas  available 
5 •    Academic : 

a.  College  bound 

b.  Non-college  bound 

B.  Cooperative  Education 

1.  Understandixig  of  concepts 

2.  Need  for  program 

3.  Anticipated  growth 

C.  Required  Forms 

1.  Cooperative  student  application 

2.  Cooperative  student  agreement 

D.  Student  Responsibility 

1.  School: 

a .  Regularity 

b.  Punctuality 

2 .  •  Job : 

a.  Regularity 

b .  Punctuality 

3.  Self 
Home 

5 .  Connmmity 

Student  Awareness 

1.  Oral  instruction 

2.  Written  instruction 


II.     PREPARING  FOR  EMPLOYMENT 


A*    Seeking  Braployment 

1,  Newspaper  want  ads: 
a.  County 

b •  Local 

2.  Radio 

3-     Employment  agency 

Friends 
5-  Relatives 
6.  School: 

a.  Guidance  Department 

b.  Work -Coordinator 

7-    State  Employment  Agency 
8 .  Telephone 
9-    Random  sampling 
10.    Store  front  signs 

Application  Forms 

1.  Standard  form 

2.  Resxme 

C.  Grooming  and  Attire 

1.  General  appearance: 

a.  Personal 

b .  Clothing 

2.  Type  of  Job: 

a.  White  collar 

b.  Blue  collar 

D.  Preparation  for  the  Interview 

1.  Personal  data  sheet: 

a.  Qualifications 

b.  References 

c.  Social  Security  csird 

d.  Proof  of  age 

e.  Letters  of  reccmmendation 

2.  Grooming  checklist: 

a.  Personal 

b .  Clothing 

E.  Arranging  for  the  Intervie^v 

1.  Procedures  used: 

a.  Letter 

b .  Phone 

c.  In  person 

d.  Appointment  made  by  others 

2.  Process  to  be  used: 

a.  Typewritten 

b.  Printed 

c .  Speech 

d.  Promptness 

F.  The  Interview 

1.    Rules  to  follow: 
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II.     PREPAJ^ING  FOR  mPLOYMEm  (Contd.) 


a .  Time 

b.  Place 

c .  Approach 

d.  Speech 

e.  Y^-e  contact 

f.  Cooirtesy 

g.  Postiire: 

(1)  Sitting 

(2)  Standing 

h.  Employment  tests 

i.  Closing  of  iuteinrlev 
Other  personnel: 

a.  Secretary 

b.  Receptionist 

G.  Post  Interview 

1.  Techniques  of  job  acceptance 

2.  Techniques  of  job  rejection 

3.  Ehiployer  rejection: 

a.  Self -evaluation 

b,  Qnployer  evaluation 
c-    Peer  evaluation 

H.  Individual  Einployment  Aspirations 

1.  Type  of  job: 
a-  Technical 

b.  Non-technical 

c.  Training  needed 

d.  Experience  needed 

2,  Reason  for  choice: 

a.  Self 

b.  Parent 

c.  Family 

d.  Guidance  Department 

e.  Work-Coordinator 

f.  Friend 


III.     LABOR  lAWS  AND  YOU 

A.  Obedience  of  All  Laws 
.  1.  Federal 

2.  State 
3*  Local 

Child  Labor: 

a.  Under  l6  years  of  age 

b.  Over  l6  years  of  age 

B.  Snployment  Forms 

1.    Florida  Industrial  Commission  Form  AT-22-A: 

a.  Student 

b.  Employer 
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Ill-     LABOR  LAWS  AND  YOU  (Contd.) 


2-    Work  Permits: 

a-    Yellow  (over  l6  years): 

(1)  Student 

(2)  Qoployer 

b-    Pink  (under  l6  yeetrs): 

(1)  Student 

(2)  Bnployer 

(3)  Parent 

3.    Methods  of  obtaining  forms: 
a-    Work-Coord"'  ator 
b-     Lindsey  Ko,  Building 
c-    Florida  Eknp^^yment  Office 


C.    Unacceptable  Qnployment 

1-  Hazardous : 

a.  Federal  Bulletin  101 

b.  Florida  State  Biaietin  (Labor  Laws  in  a  Nutshell) 

2-  Age  lirtdta-tions 


D.    Food  Service  and  Handling 
1-    Health  Card 

a-    Jobs  requiring  card 
b-    Where  to  obtain  card 
c -    How  to  obtain  card 
2.     Reasons  for  obtaining  Health  Card: 
a.    Federal,  laws 
b-     State  laws 
c-    Local  laws 

E-    Social  Security 

1-  Where  to  obtain  card: 
a-  New 

b-    Replacement  of  lost  card 
2.    Social  Security  benefits: 
a-    Monthly  income 
b-    Medical  care  and  service 

F-    Payroll  Deductions 

1*    Federal  Income  Tax: 

a.  Reason  for 

b.  Number  of  dependents 

c.  Filing  of  IOI4O  form 
d-    Additional  payment 
e -  Overpayment 

2-  Savings  Plans: 
a -  Individual 

b-    Company  involvement 


G-    Student  Identification  Card 

1.    Need  for  personal  identification: 
a.  Police 
b-    Check  cashing 
c.    Personal  pride 


Ill-     LABOR  LAWS  AND  YOU  (Contd,) 


2.    Suggested  use  in  C'Doperative  Program 


ERIC 


IV*    ATTITUDE,  RESPONSIBILITY,  AND  YCU 

A.  Need  for  pjjictuality 

1.  School 

2.  Job 

B.  Individual  Goals  and  Values 

1.  How  choice  of  goals  is  made: 

a.  Vocational  research 

b.  Exposure  to  varied  occupations 

c.  Recommendations 

d.  Parental,  inlrluence 

e.  Peer  influence 

f.  Teacher  influence 

g.  '  Family  influence  ^ 

2.  Methods  of  attaining  goals: 

a.  High  school  education 

b.  College  education 

c.  Vocational  trainii^g 

d.  Specialty  schools 

e.  Family  business 

3-    Setting  and  accepting  a  value  system: 
a.    Generally  giccepted  values: 

(1)  School 

(2)  Ccianrunity 

(3)  Peer 
(k)  Fami3^ 
(5)  Religious 

h.  Individual  -vulues: 

(1)  Need  to  conform 

(2)  it'Ieed  not  to  conform 

(3)  :  J  oiitations 

C.  Need  for  Good  Relationships 
1 .    Job : 

a,  Sknployer-employee 

b,  Eniployee -employee 

c ,  Customer-employee 
2 •    School : 

a .  Student -teacher 
b*  Student-f'tudent 
c.    Extra  curricxzlar  activities 

D.  Personal  Health  Habits 

1,    Individual  daily  checklist: 

a.  Hair 

b.  Teeth 

c .  Deodorant 

d.  Clean  shaven 
e  *  Clothing 


ATTITUDE,  RESPONSIBILITY,  AND  YOU.  (Contd,) 


2.    Physical  hygiene: 
a.    Opposite  sex 
"b.    VenereaJ.  disease 
c.    Skin  blemishes 

E.  Budgeting 

1.  Saving  your  money: 

a.    Payroll  deduction 
Individual  bonking: 

(1)  Saving 

(2)  Checking 

c.    Rate  of  interest 

2.  List  expenses: 

a .  Standard 

b.  Anticipated 

c.  Possible  emergencies 

F.  What  the  Future  Holds  in  Store 

Ic    Specialty  trades  (apprenticeship  required): 

a.  Carpentry 

b.  Electrician 

c .  Plumbing 

2.  Specialist  (additional  training  required): 

a.  Computer  Programing 

b.  X-Ray  Technician 

c.  Other  medical  fields 

3.  Is  college  a  must: 

a.  Opporttinities  available  without  a  degree 

b.  Opportunities  available  with  a  degree 

c.  Decision— attend  or  not  attend 


TEACHER-COORDINATORS  STUDENT  SELECTION 


POST  TEST  OR  EVALUATION 


BrBLIOGRAPHY 
(A  Career  Choice  for  the  Individual  Student) 


Basic  References 

!•    T}^r}^r-lA^rlii^ston  Beti,'^n^  Series,    Ist  ed-    Chicago:  ?ollett 

Tovn  You  Live  In 
mo  Job?  Ycu  G€t 
■rhe  person  Ycu  Are 
'Phe  Frieiids  Ycna 
TTie  Fajnij.y  You  B^ion^  To 

^-    ^^g^^.^J^:-  CggsTvini cation  Series >    1st  ed.  Chicago: 

Foll^Ft t Jbli shing  Co.,  1969. 
Tb*^  Terle^rlsion  You  Watch 
The  Facre  Calls  You  Malee 
Tii-e  Ne^A'spfepers  You  Read 
Tne  Letters  Yo.i  Write 
Tnt*  I.!3j:.^a^e  You  Speak 

3-    Turn  e  r-  -  Li  ;van.f?  g  l  on  Ck>  i  danc  q  Series.    1st  ed.    Chicago:  Follett 

Publir^jhing'^'Co.  5  l^BT^^" 
Hew  To  Find  a  Job 
HcK  T'^  Get  a  Job 
How  To  Keep-  a  Job 
Startiii^  6.  Job 
Paycheck 

k.    The  Job  Toil  Want >    New  York:    McGra-i^r^Hill  Book  Co.,  I968. 

5-    You  ^il^.,_ygrg,„jg^-    Cincinnati:    South-Western  Publishing  Co.,  1968 

Supplementary  References: 

6.    About  Her.    New  York:    ?^Graw--Hill  Book  (k;.,  I968. 

Abcutjgjn.    Nfnv-  York:    I^cGraw-Hlll  Book  Co.,  I968. 

8.    Bell  and  Abrms.    Business  Behavior.    Cincinnati:    SaijLth-We stern 
Publishing  Co.,  TsGiT. 

9-    Career  <^Qrtui:^,i^  Hew  Y   \:    New  York  Life  Insurance  Co.,  1965. 

Dl^^ione  /  of  C^cupational  Tl.les.    Washington,  D.  C. : 
U.  S.  Department  of  labor,  I969. 

11.    Frc3m^Hi|h  School  to  a  Job.    New  York:    Devid  McKay  Co.,  Inc. 
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13uppieisentar>''  ReferenceG: 

12.     General  Business.     Russon.     Cincinnati:     South -Western 
Ribli Thing  Co.,  196^. 

l"^. .     Haw  To  Win  Friends  and  Trfluence  People.     Carnegie,  Dale. 
New  York:     Simon  faster,  1936. 

Ih.    !4oney  Makes  Sense,     Chicago:    Follett  Publishing  Co.,  ]968. 

15.     Occupational  Information.     Snartle.     New  York:  Prentice-Kail, 
Inc . ,  1967 .  * 

].6.     Occupations  and  Careers.     Nw  York:    McGrav-Hill  Publishing  Co., 
1955. 

17.     Pick  Your  Job  and  Land  It.     .2l!:\l\ijid .    New  York:  Prentice-Hall 
Inc.^  196^. 

Planning  Your  Lifers  Work.    Hatch,  Parmenter.     Blocjaington,  111: 
McICnight  and  McKnight  Publishing  Co.,  I969, 

19-     Roberts  Rules  of  Order.     Roberts.     Glenview,  111:    Scott,  Foretman 
and  Co . ,  I9U3. 

20,     Selling  Yourself  to  an  Haaployer.     New  York:    McGraw-Hill  Pub- 
lishing Co. ,  3965. 

^1.    Vocational  English.    Book  I.    New  York:    Globe  Book  Company,  1967- 


Booklets : 

22,     Better  Jobs  with  Better  GrocDiing.     New  York:     Bristol  Myers  Co. 

?3.     Better  Start  with  CrC^r^  Grooming.     New  York:    Bristol  Myers  Co- 

2h,     Child  l^bor  Laws  in  a  Nutshell.    Tallahassee:    Florida  Industrial 
Commission. 

Child  Labor  Law  Packet.    TaJ,lahassee :    ^loi^da  Industrial  Commission. 

26.  Facts  About  Alcohol.    McCarthy.     Chicago:    Science  Research 

Associates . 

27.  Facts  About  Narcotics.    Vogel  &  Vogel.     Chicago:    Science  Research 

Associates . 

Hurr^        Kind,  The,     l.vrjrl  0':Vfice.    U.  S.  Army  Recruiting, 

^9-     How  To  .^,:iv^  v^ith  Parent  . .     ..hx  jago:    Science  Research  Associates. 

30.    How  To  Prepare  Your  Income  Tax  on  Form  10^0.    Washington,  D,  C.  : 
Internal  Revenue  Service, 


Office-     U-  S.  Navy  Pecruiting. 
r-choc  -     'JnicanSic :     Science  Research 


i^lri:'     ■        '  ^  ^'  ^' ■ '   '       ^  ^  '^^^^^  -  P  e e a r c  }i  As  o ■ : :.    :  e  s  . 
'}^.££rL'     rrinceton  :     E-iucationai  Testing  bervi.ce  , 
'     ^^a/^hingtcn,  D.  C.  :     U.  S.  Department  of 


'-'z'-zS'"-''y  ■  ^-^  ^i^-  GcAijid.     fade  Co^mty, 


^1  K^:ncv 


min.     Color.     Sound.  Detroit: 


l6  ran .     \iTnin.     B^W.     Sound.  Chicago: 

■'/o'^-^n^v Irstri.jc Mons.^  Films,  Inc- 

^'^-.^         ^rediz .     2.6^.     10  rain.     B/W.     Sound.     Dade  Coiinty, 
z^:!:IJ:l.:^^  ^^-^     -'3  rtiin.     Color.     Sound.     New  York:  American 

^-     .xf..,->i;^ll:J.:]  *  -'^  "B/W.     Sound.     Chicago:  Coronet 

I::j^LT-Mrt;3  0^;^..l  FIIla^t.  Inc. 

2lU/.l-:..:;iLli^l!:l     ^6  mm.         nin .     Color.     Scnn^d.     Dade  County, 

^0  niin.     B/W.  Sound. 

^^^"^^  ^^'i'^i-     Color.     Sound.     I^cal  Office. 
Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

Beyond  a.  Reasonable  Doubt.     l6  trail.     28  min.     Color.  Somid. 

Dade  Cdinty^j  1-31 71 14-," 
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11.  Big  Question,  Tbe-Chooc5pg  Your  Career,    l6  mn.    28  min.  Color. 

Sound.    Atlanta:    Association  Films ^  Inc. 

12.  Body  Care  axid  Grooming,,    l6  nan.    20  min.    bA'.    Sound.  Dade 

County,  1-12968- 

13-    Bridge >  The,    l6  inta.    20  3iin,     Color,    Sound,    New  York:  Rational 
Association  of  Manufact\irers, 

1^-    Careers  for  Girls,    l6  mm.    20  min,    B/W.    Sound,    Urbana,  Illinois: 
University  of  Illinois  Press, 

15.    Changing  Face  of  Florida ^  The,    l6  nm.    15  min.    Color,  Sound, 
Dade  County,  1-13381. 


16. 


Choosing  for  Happiness.    l6  mm,    ih  min.    B/W,    Scrund.  Dade 
County,  1-1009^, 


17.  Citizenship  in  Action.    l6  ma.    28  min.    B/W,  Sound.    Dad^5  County, 

1-30035. 

18.  College  Perspectives.    16  mm.    29  min.    B/W,  Sound.    Nev;  York; 

College  Entrance  Examination  Board. 

19-    Credit  Loans.    l6  mm,    20  min,    B/V.    Sound,    Dade  County,  I-IOI96, 

20,  Developing  Responsibility,    I6  mm.    15  min.    B/W.    Sound,  Chicago: 

Coronet  Instructional  Films,  Inc. 

21.  Developing  Self  Reliance.    I6  ima.    15  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

22,  Dressing  Up.    16  mm.    Ip  min.    Color,    Sound.    Atlanta:  Association 

Films*  Inc, 

23.  Earning  Money  While  Going  to  School.    16  ma.    10  min,    B/V,  Sotind, 

Dade  County,  1-00^987 

2*^.    Fight  or  Flifa^ht,    16  rm.    28  min.    Color.    Sound,    Local  Office, 
Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

25.  Finding  Your  Life's  Work,    16  mm.    22  min,    BA^.    Sound.  Dade 

County,  1-10315. 

26.  Finding  the  Right  Job.  16  mm,    11  min.    B/W,  Sound,    Dade  County, 

1-0057^. 

27.  Getting  a  Job.    .6  mm.  16  min,    B/W,    Sound,  Dade  County,  1-10320. 

28.  Getting  Along  vith  Others.    16  mm.    15  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

29.  Good  Looks.    16  mm.    20  min.    Color.    Sound.    Atlanta:  Modem 

.  Talking  Pic'  .vre  Company. 
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3i  •     Going  ctead^".     l6  ee.     20  min.     Crlor.     Sa\Lnd.     Cnica^o:  Coronet 

5'--    HooKea.     l6  nm.    20  nin.     E/V,     Sound.     Dade  County,  1-1 -?16. 

S3-     Ho r i z c : ,    Unl jjrii ted.         22m.  '  30  min.     Color.     Sound,  Atlanta: 
Mo''   m  Talking  Picture  Cccipany- 

3^.     How  To  Be  Well  Groaned.    I6  nm.     10  min.  Sound.  Da-: 

County,  1^3991. 

3p.     ricrw  To  Investigate  Vocations.     16  inm.     10  irdn.     B^W.  3o\ind. 
Dade  County,  1-00576. 

36.     HcTw  To  Keep  a  Job.     16  rnm.     10  min.     B/V,     Sound.     Da/le  Covr- 
'^1-C057fe. 

1^^.'/" -^Q^-^      Living.     16  nun.     30  min.     Color.    Sound,  Washington, 
D.C:     U.  S.  Bureau  of  the  Census. 

38.    Human  Reproduction.     16  inm.    21  min.     Color.     Sound.     Dade  County, 
1-11252. 

39'     Innocent  Party.     16  mm.     I8  min.     Color.    Sound.     Dade  County, 
1-11370. 

^+0.    Introducing  the  New  Worker  to  His  Job.     16  mm.    16  min.  B/W. 
Sound.     Dade  County,  1-11582. 

^1-    Is  Smoking  Worth  It?    I6  mm.     13  min.     Color.     Sound.     Naw  York: 
American  C^jicer  Society. 

Up.    Losers,  The.     16  mm.    31  min.     B/W.     Sound.     Dade  County,  1^31716. 

^3-    I-SD-Insight  or  Insanity.     16  mm.    28  min.     Color.    Sound.  Dade 
County,  1-31731- 

Manage  Your  Money.     16  ram.    20  min.    B/W.    Sound.    New  York: 
Sterling  Publishing  Company. 

U5.    Marijuana.    16  mm.    20  min.    Color.    Sound.    Local  Office.  Federal 
Bureau  of  Narcotics  and  Dangerous  Drugs. 

^i6.    Molested.    16  mm.    c'5  min.    bA^.    Sound.    Dade  County,  1-311408, 

^7.    Money  Tollcs.    16  mm.     11  min.     B/W.     Sound.    Dade  County,  1-00397. 

Morning  for  Jimmy.  A.    It  mm.    28  min.    S/W,    Sound.    New  York: 
Association  Films,  Inc. 

fiAi-cotics-Plt  of  Despair.    I6  mm,    28  min.    Color.    Sound.  Dade 
County,  1-31609. 
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50.    Ro  Limt  to  Learning.    l6  nsn.    29  min.    Color*    Soomd.    Kew  York: 
College  Entrance  Exajnination  Board. 

51-    Ifo  Reason  To  Stay.     t6  irm,    28  min.     Color.    ScAuid.    New  Orleans: 
Canadian  Consulatr  ^-^neral. 

52.    Kext  Year  Is  Now>    i£  iii-..    28  nun.    Color.    Son::d.    New  York: 
John  Hancock  Life  Insurance  Comx>aJiy. 

53*    Opporttmities  UnlimHefl,    162331.  13  min.    BA^.  Loar:d.  Dade 
County,  1-lOlHi. 

5^^.    Penny  Saved,  A.    16  mm.    15  min.  Color.    Sound.  New  York: 
Association  Films,  Inc. 

55.  Personal  Finance  Planning.    16  nan.    15  min.    B/w.    Sound.  New 

York:    Association  Films,  Inc. 

56.  Personal  Health  for  Girls.    16  mm.    11  min.    B/Vf.    Sound.  Dade 

County,  1-03199- 

57.  Personal  ^giene  for  Boys.    I6  mm.    11  min.    B/W.    Sound.  Dade 

County,  1-03197. 

58.  Personal  Qualities  for  Job  Success.    16  mm.    15  min.    B/W.  Sound. 

Chicago:    Coronet  Instructional  Films,  Inc. 

59-    Quarter  Million  Teenagers.    I6  mm.    16  min.    Color.    Sound.  Dade 
County,  1-11376. 

60.    Re sponsibllity .    I6  mm.    15  min.    bA'.    Sound.    New  ^ork: 
McGraw-Hill  Book  Company. 

^1-    Riddl_  ...  The.    16  mm.    20  min.    Color.    Sound.    Local  Office. 
Federal  Bureau  of  Narcotics  and  Dangerous  Dr\igs. 

62.  Road  Ahead^  The.    16  mm.    25  min.    B/W.    Sound*    New  York: 

Association  Films,  Inc, 

63.  Rules  at  School.    16  mm.    13  vs±n.    B/W.    Sound.    Chicago:  Coronet 

Instructional  Films. 

6^.    Samuel  end  Social  Security.    16  mm.    15  min.    Color.  Sound. 
Local  Office.    Social  Security  Administration. 

65.  Su^  :rhat  You  Mean.    16  mm.    20  min.    bA^.    Sound.    Dade  County, 

1-13332.  " 

66.  Secret  Service  Stcry.    16  ram.    18  min.    Colo**.    Sound.  Local 

C^fice.    Federal  Reserve  Bank. 

6'^.    Seekers,  The.    16  aim.    30  min.    Color.    Sound.    Dade  County,  1-31719- 

68.    Stay  in  School  and  Graduate.    I6  mm.    1*+  min.    Color.  Sound. 
Charleston,  S.  C.    U.  S.  Navy  Department . 


-12- 


Story  of  Distributive  Sducatlon.    i6  im.    21  rrdn.    Color.  Sound. 
New  */ork:    .association  Pilxis,  Inc. 

'^O.    This  Wfty  Up,    16  mm.    20  min.     BA^.    Sound.    Atlanta:  Modem 
Talking  Pictures,  Inc. 

71-     'Til  Debt  Do  Us  Parx.    16  ni^,     Ik  min.     B/V,    Soiind.    New  York: 
Association  Pilmi  Ii:^. 

72.  Time  of  Our  Lives ^  The.     I6  21m.     27  min.     Co.lor.     Sound.     New  York: 

Association  Joints,  Inc. 

73.  Thin  Blue  Lines.     3.6  xsm.     26  nin.    B,A»-    Soiin'^..    New  Ycric: 

A::;sociation  F'!  uas,  Inc. 

7^.    Where  Is  Prejudice  ^  Part  I.     16  cm.    30  min.    ^^W.  Sound. 
Dade  County,  I-316IU. 

75-    Where  Is  Prejudice      Part  II.    16  im.    30  min.    bA'.    Sound - 
Dade  County,  I-3I619. 

76.  When  I'm  Old  Eno'.igh-Goodbye.    16  mm.    28  min.    bA'.  ^ound. 

Dade  Coiinty,  I-500BST 

77.  Who  Will  Coae  to  My  Party.    I6  mm.    18  min.    Color.  Sound. 

Atlanta:    Modem  TeOking  Pictures,  Inc. 

78-    Why  Budget?    I6  nm.    15  min.    bA^.    So^ind.    New  York:  McGraw- 
Hill  Book  Coripany. 

79.    Your  Cleanlineg        16  mm.    10  min.    B/W.    Soixnd.    Dade  County, 
1-03503. 


80. 


Your  Earning  Power.    16  ram.    11  min.    bA^.    Sound.     Deuie  County, 
I-OO582T 


81.  Your  TncQCie  Tax.    16  mm.    20  min.    Color.    Sound.    Washington,  D.  C 

U.  S.  Treasury  Department. 

82.  Your  Social  Security.    16  mm.    15  min.    B/Vf.    Sound.    Albany,  Y. 

New  York  State  Department  of  Education. 

83.  Your  Teeth.    I6  ran.    10  min.    B/W.    Sound.    Dade  County,  I-03503. 

8^-    Yju  and  Yomr  Money ♦    16  mm.    15  min.    bA^.    Sound.    Local  Office. 
Federal  Reserve  Bank. 


Filmstrips: 

1.  Applying  for  a  Job.    Chicago:    Society  for  Visual  Education. 

2.  Ajyplylng  for  a  Job.    New  York:    McGraw-Hill  Book  Company. 

3-    Belonging  to  a  Crowd.    Chicago:    Society  for  Visual  Education. 

-13- 


h.  Cnoosis^  Your  Cereer.    Pleasantville,  Kew  York:    Guidance  Associates 

5-  Develcjping  Social  Matoritv.    New  York:    McGraw-Hill  Book  Ccorpany. 

6.  Dropout 3  The.    Pleassj.tville,  New  York:    Guidance  Associates, 

7-  Fnndftjnentals  of  Thinking,    New  York:    McGraw-Hill  Book  Cooip«iy. 

8.  Findjng  the  Right  Job  for  You.    Nev  York:    McGraw-Hill  Book  Compaay. 

9.  First  Year  in  High  School,    Pleasantville ,  New  York:  Guidance 

Associates. 

10.  Getting  Along  with  Others.    New  York:    McGraw-Hill  Book  Ccmpany. 

11.  Going  Steady,     New  York:    McGraw-Hill  Book  Ccmpany, 

1^.    How  To  Make  a  Career  Decision,    New  York:    The  New  York  Times, 
Filmstrip  of  the  Month  • 

13'    Job  Interview,  The,    Jamaica,  New  York:    £^e-Gate  House  Inc. 

lU.    Let's  Look  at  Careers,       /w  York:    The  New  York  Times,  Filmsti  ip 
of  the  Month, 

15.  OccupationcJ-  Education  Series.    Jaxnaica,  New  York:  5ye-Gate 

House  Inc, 

16.  Road  to  Nowhere,    Plec. JontviUej  New  York:    Guidance  Associates, 

17.  Smoking  Problem^    Chicago:    Society  for  Visual  Education,  Inc, 

18.  Speaking  and  Writing,    Jamaica,  New  York:    ^ye-Gate  House  Inc, 

19.  What  You  Should  Know  Before  You  Go  to  Work,    Pleasetntville,  New 

York:    Guidance  Associates,  '  " 

20.  World  of  Work  Series,    Pleasantville ,  New  York:    Guidance  Associates 

21.  Yoiir  Job  Interview,    New  York:    Reader *s  Digest  Inc.  Funk  & 

Wagnalls  Coropany, 

Standardized  Tests: 

1.  Picture  Inventory  Test,  California  Test  Bureau, 

Division  of  McGraw-Hill  Book  Ccorpany 

Del  Monte  Ressf^rch  Park,  Montery,  California 

2.  Ohio  Vocational  Interest  Survey 

Harcourt,  Brace  and  World  Inc, 
757  Third  Avenue,  New  York,  N,  Y, 
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SOURCES  OF  MA.TEHIALS 


!•    American  Cancer  Society,  Inc 

219  East  U2nd  Street 
Kew  York,  K.  Y-  1001? 

2*    Association  Films,  Inc. 
3^7  Madison  Aven-ae 
Nev'7  York,  5.  Y,  10017 

3.  College  Bntranca  Sxeaoination  Board 
College  Board  Film  Library 

267  West  25th  Street 
York,  N.  Y.  10001 

4.  Coronet  Instruct ioneil  Films 
65  East  South  Water  Street 
Chicago,  Illinois  606OI 

5.  Educational  Testing  Service 
Princeton 

New  Jersey  085U0 

6.  Eye-Gate  H'^use,  Inc. 
1^-01  Archer  Avenue 
Jamaica,  New  York  IIU35 

7*    Filmstrip  of  the  Month 
The  New  York  Times 
Office  of  Educational  Activities 
Times  Square 
New  York,  N.  Y.  IOO36 

8.    Florida  Industrial.  Commission 
Tallahassee 
Florida 

9-    Follett  Publishing  Company 
201  North  Wells  Street 
Chicago,  Illinois  60606 

10.    Funk  and  Wagnalls  Company 

Divisioii  of  Reader's  Digest  Bookp 
380  Madison  Avenue 
New  York«  N.  Y.  10017 

11-    Guidance  Associates 

Harcourt,  Brace  and  World,  Inc. 
Pleasantville,  N.  Y.  10570 

12,    Jam  Handy  Corporation 

2821  FAfit  Grand  Boulevard 
Detroit,  Michigan  48211 
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13.    Jonr:  Hancock.  Life  Ir.r^arance  Cacpan:. 
Public  .Relations  Department 
2O0  Berkley  Street 
Border:,   Mass.  0211-" 

Harcoiirz,  Brace  ori  Vorli,  Ir;C . 

75?  Third  Avenue 

New  Yor^,  IJ.  Y.     ] /^jI^ 

15.  McGraw-Hill  Book  Ccnpar./ 
Text -Film  Mvision 

330  West  H2nd  Streei 
Nev  York,  N.  Y.  1-^0^? 

16.  >fcKay,   David,  Cacipaxi:y',  Inc. 
750  Third  Avenue 

New  York,  N.  Y.     100 ?l7 

17.  McKnight  and  McKnight  P^ablishing  Canrpany 
Tovanda  Avenue  and  Route  66 
BlootninRtoi!,  Illinois  61701 

lE,    Modern  Talking  Picture  Ser^/ice,  Inc. 
71k    Spring  Street,  N.W. 
Atlanta,  Georgia  30308 

19,  New  York  Department  of  Education 
Albany 

New  York  12210 

20,  New  York  Life  Insuraxice  Coinpany 
51  Madison  Avenue 

New  York,  N.  Y.  10010 

21,  Prentice-Hall,  Inc. 
70  Fifth  Avenue 

New  York,  N.  Y.  10011 

22,  Science  Research  Associates 
259  EfiLSt  Erie  Street 
Chicago,  Illinois 

23,  Scott,  Foresman  and  CorapaAy 
31U5  Piedmont  Road,  N.E. 
Atlanta,  Georgia 

Simon  and  Schuster 
630  Fifth  Avenue 
New  York,  N,  Y. 

25.    Society  for  Visual  Education,  Inc. 
13^5  Diversey  Parkway 
Chicago,  Illinois  6^D6iU 
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26.  South-Western  Publishing  Canpany 
5101  Madison  Road 
Cincinnati,  Ohio  ^522? 

27.  Sterling  Publishing  Cooipany,  Inc. 
Ul9  Park  Avenue  South 

Kev  York,  N.  Y.  10016 

28.  U.  S.  Employment  Service 

Division  of  U.  S.  Department  of  Labor 
Washington  25,  D.  C. 

29.  IT.  S.  Government  Printing  Office 
Washington,  D.  C. 

30.  University  of  Illinois  Press 
Urbana 

Illinois  61803 
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Qini^MESTER  EVALUATION 


J-onior  High  School  Work-Experience  Program 

Since  this  quin  is  tc  consist  of  tvo  cycles  of  four  weeks,  plus  one 
week  evBj.uaticn,  credit  n  «iy  or  may  not  be  given  at  the  discretion  of 

"..he  Indi  vid\i&l  school  principsj.. 

Trd3  Tirade  is  r.o  be  c:iven  by  the  teacher-coordinator  on  the  basis  of 
teacher  obser^/ation  and  rjtudent  participation. 


'  Course  Outlfne 
WORK  EXPERIENCE  -  8769 
(Employer  -  Employee  Relationships) 
Department  48  -  Course  8769,03 


CD 

m 
<r:> 
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DIVISION  OF  INSTRUCTI0NM971 


DADS        COUNTY        PUBLIC        S     CHOC  L 
1  ^4-  1  0      NORTHEAST      SECOND  AVENUE 
KIAMI.       FLORIDA  33132 


Course  Outline 

WORK  EXPSHIENCE  -  8769 
(Employer  -  Employee  Helatlonshlps ) 

Department  48  «•  Course  B769.O3 


the  division  of 
VOCATIONAL,  TECHNICAL  AND  ADULT  EDUCATION 


DADE  COUN-n'  SCHOOL  BOARD 


Mr.  William  Lehman,  Chairman 
Mr-  G.  Holmes  Braddock,  Vlee-Chairman 
Mrs.  Ethel  Beckiaam 
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Mrs.  Anna  Brenner  Meyers 
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Dr,  E.  L-  Whigham,  Superintendent  of  Schools 
Dade  County  Public  Schools 
Miami,  Florida  33132 


Published  by  the  Dade  County  School  Board 

Copies  of  this  publication  may  be  obtained  through 

Textbook  Services 
2210  S-  W.  Third  Street 
Miami,  Florida  33135 


Pntirse  Descri^ t i>^r 


8769 
Stato  Category 
Nuinber 


48 

County  Dept . 
Nunber 


r ovnty  Coirrse 


Hnp I oye 
Enpiovee 

RelationsMr^^ 

- .  _  _  .  - .    -  ^  - 

Conr^e  "^i tie 


This  quinmester  course  of  study  is  designed  to  expose  the 
work  experience  student  to  the  ne?d  for  inprovenent  in  the 
area  of  personality  development,  human  relations  and 
generally  accepted  rules  of  condU'Tt  on  the  job.  These 
concepts  will  be  discussed  in  the  classroom  and  practiced  b^- 
the  students  in  their  entploynent  sitnatinn^. 
Clock  hours :  45 
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PREFACE 

We  have  pushed,  we  have  pulled,  we  hav**  rroduevl,  •n\r, 
certainly  by  this  tinie  we  have  placed. 

The  placing  of  a  student  on  the  icb  is  orly  the  first  o^' 
steps  which  can  lead  to  an  intere«;  ting ,  r^roductivr  and  en  ioV' 
able  working  experience.     For  manv,  this  will  be  th«^  ^irst 
exposure  to  the  world  of  work.     This  initial  cxposuro  can 
a  traumatic  experience  if  the  fotmdations  have  not  been  lairi 
veil  and  if  the  coordinator,  stud^^nt,  enpioyer  and  paront  do 
not  work  3S  a  functioning  unit, 

During  this  third  quinmester,   those  nost  innnrt^int     *  ' 
butes  in  hrnnan  relations,  nersonal  dovf^lonnent  and  renoralV- 
accepted  rules  of  behavior  on  the  ioh  will  he  d^sc^'?so  ^.,       ■  ' 
visually,  explained  by  invited  speakers,  and  seen  on  varioiis 
visitations.     The  exposure  to  theso  varie  !  nothods  shoTil^!  n: 
tile  student  in  his  process  of  beconin     i  snccessfi:!  - 

After  a  period  of  self  evaluation,  the  student  will  ^e 
more  aware  of  what  method  is  best  for  him  as  an  individual. 
This  process  of  self  evaluation  and  selection  is  n  v^ry 
important  step  in  his  maturation  and  developrent.  u :  • 

to  conform  in  some  job  experience^;  will  be  cov^r'^c^  i 
depth . 


This  third  aiiinnester,   corsistin-^  of  r^\ir  >>]^c'  '^-^^ 
instruction  will  be  covereri  durinci  a  nir»e  wpr>]    nerip(^  rino 
in  forty^five  cl^iss  p<*riods. 

Quinnester  thrf»p  rould  possibly        tSo  nos'^  innor^n^^ 
to  the  student  because  the  theory  of  the  clnssroon  vill 
put  to  the  test  on  the  iob.     The  rped*^  of  r^e  stud'^rt  ^i^Iit 
vary  ereatly  at  this  point  more        than  at  any  other  r^oint. 
It  is,  therefore,  imnerative  that  the  coorr  i  r?.to?^  vor^-  vow 
closely  with  all  those  involved  i^  his  loarring  s  i  tuat  i  ^.!5^ 
to  meet  these  individual  needs. 

This  outline  was  developed  torou^:h  th^^  coc^crati  v<»  of^or^^ 
The  instructional  and  supervis-)ry  personnel,   th^  ">\]ivr^c'^r  nr 
Advisory  Cornnittee,  and  the  Vocational  Teachpr  E^lucatinn 
Service,  and  lias  been  aprroved  by  the  '^ade  ^ountv  Vocational 
Curriculum  Conmittee. 
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with  Siiqeestod  '^ourlv  T^rrn^  -^o-^*:- 


PRHFACr   

GOALS   

SPECIFir  BLOCK  ORJECTTVrS 
PIPLTOnR.AFHY  


HLOrK 

K     PERSONALITY  PPVFLOPMHNT  (IS  hours) 
Positive  Pprsonaliry  Traits  ,   ,  . 
S'egative  Personality  Trails   .   „  . 

Publick  Sneaking  . 

Penmansh  ip     .  ,  . 


IT.     CONDTTPT  ON-  Tiir  .TOR   (15  hours) 

Fmrloyeo  to  Fnployer  Oblir,ations  

Enrloyer  to  Employee  Obligations     -   .   .   .  . 

Hmnloyee  to  Fmnloyee  Obli'^ations   ? 

Improvement  on  the  Jab  

ITT.     HPMAN  RP.LATIONS  (IS  ^ours  ) 

Personalitv    ; 

Individuality  

Sneak  Up   .1 

Be  Yourself   A 

Negative  Responses                                            ,  4 

Cuj=i tomer  Relations   j 

Accentuate  the  Positive    i 


IV.  OUINMFSTER  POST  TFST  (2  v^ours) 
APPHNDIX  -  QPINMESTER  POST  TEST  SAM^LF 


111 


•'non  conpletion  of  this  prceran,  inn  ^  r>r' - !  mr-ri cr 
shonld  he  able  to  demonstrate : 

!•     Knowledge  of  the  nrocedures  invojvod  ir  socurini' 
employnen t . 

2.  The  generally  accepted  procedures   ir  rreparin  ^   f'-r  n  > 
interview. 

3.  The  need  for  good  health  habits  and    '.roonms;  is  ^r^^^ar 
atio-^  ^nd  r  aintainance  of  enn  1  oyr^^^nt . 

5.     An  awareness  of  the  Federal,  '>rrirr  ^"^-^  l^r-^}    i-.-.-z  * 
nertain  to  student  enploynenr, 

5.  The  duties,   responsibilities  and  qiia  1  i  ^icn*  i  o:-*^  -^-^  •  .. 
for  selected  occupations. 

6.  The  necessary  attributes  req^iired  for  pood  enptoyer- 
eraployee  and  employee-enployee  relationsMns . 

7.  An  awareness  of  the  general  talent?  needed  for  advanc* 
ment  wit!iin  a  ch05?en  field. 

8.  The  need  to  maintain  harmonious  relat ionshin<:  r^^^d  ^^ett 
tmderstandinR  of  one's  self  image. 

9.  The  necessity  and  importance  of  viS'*  rtore>  nnri  o^'^^"^ 

U\     The  need  and  advantages  of  ndf'itionnl   vocario-^'r.  si^: 
and  training  for  emnloynent  and  t'Mrur^   io^  <^^^rcf^*^^ 
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SPEriFlr  BLOCK  D-JEfTIV^^ 
BLOCK  I  -  PF^SOyALiTY  nrvrLnPM^NT 
The  student  must  ho  aMe  to: 

!•     List  the  personal  attrih^itos,  whic'i  vo^ji-^  ho  cr^---^  -ovo''' 
positive  as  an  enployee. 

2.  List   the  nersoral   attributes,   ---^irh  %r>..f^i         r-^-^^-   .  . 
ne<.',at  ive, 

3.  Fxplain  those  positive  attrih.itr»s  w^^icii  would   lo.iJ  *o\<  \ 
success  on  the  j  oh ,   in  school  and  in  society. 

4.  Explain  the  necessity  to  conforn  in  so:np  job  pxp^rior^co 

nisc!iss  those  areas  in  which  ton- confornity  ni.ihr  !)o 
pract  iced. 

6.  Exhibit  the  ability  to  "sell  "limself"  .-^nd  discnss 
reasons  why  this  is  important. 

7.  Explain  why  it  is   important  to  devolo^  t^r  nMl^^v  ^- 
speak  in  front  of  a  sjroup. 

8.  Exhibit  the  abilitv  to  sneak  ii.   ^ront  of  a  -roM'  . 


n 


Denonstrate  through  written  and  oral  narerial,  th: 
importance  of  inprovinp  penmanship  and  diction. 


BLOCK  11   -   COXnUCT  ON  THE  JOR 
The  student  ntist  be  able  to: 

1.  List  at  least  eiciht  ohliqations  an  enplo>'ee  ^las  to  his 
employer. 

2.  Discuss  five  reasons  for  thes^  obligations , 

5.  Explain  a  problem  which  might  f^x^s^  on  m  s  .iol^,  n  ' 
through  r>^o^jp  discussion,  att'^nr.r  to  ^md  sc^ln+i^  n-^ 
to  these  varied  problems, 

4.     List  the  rules  and  regulations  set  ur-        r^r-  -i^vjci;..; 
omplovers , 
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3.     Fxplain  bow  changes  niebt  be  made  if  these  rule<^  arc^ 
found  to  be  i  neoiii  t ah  lo  , 

6.     Demonstrate  the  abilitv^  throtinh  word  and  deed,  n^i^^ 
by  the  rules  of  good  personal  hygiene. 

.  Exhibit  the  ability  to  follow  r'^o  '^i^ic  rule*'  o  *^  r-=i' 
for  himself,  peers,  employer  ,  coorHi  r  a  to  r  ,  rr  r  ar 
community. 

8,     Demonstrate,  through  role  plpyin:;,  situations  involvin'^ 
employer- employee  rel at i  onshins . 

RLOCK  III  -  FHTMAN  RELATIOWS 
The  student  must  he  able  to: 

K     List  the  desirable  attitudes  a  person  should  exhibit 
with  his  employer  and  fellow  employees, 

2.  Demonstrate  the  ability  to  offer  and  accept  corr^ctiv^ 
criticism. 

3.  Exhibit  the  ability  to  resnect  the  views  of  others. 

4.  List  those  human  traits  that  rright  aid  in  i  oh  success 
and  promotion. 

5.  Discuss  the  reasons  why  it  is  ininroper  to  rossin  and  l' 

6 .  Exhibit  the  abi lity  to  follow  the  rules  set  up  by  the 
majority,  even  though  his  vote  mifyht  have  been  overrul^ 

7.  Demonstrate  the  ability  to  strive  for  success  in  a 
task ,  even  after  repeated  failures, 

5^.     Explain  why  an  employee's  attitude  is  a  r^flertio^  oy^ 
company  he  represents • 

^.     Demonstrate  the  abilitv  to  accont  tho  viovs  of  o^'  or^^ 
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C-^iirse  Out  1  inr 


WORK  FXPnRlr:\TF  -  ^760 
CFmpl over  -  Rmnloycp  Rol at  ^ 

Department  4  S  -  Ootir? 


I.     PERSONALITY  DEVELOPMnNT 

A,     Positivo  Personality  Traits 


To 

self: 

Ambitious 

b. 

Coonern t i ve 

c. 

fourteous 

d. 

DependaMe 

e  • 

Enthusiastic 

f. 

Honest 

g. 

Sense  of  humor 

To 

employer: 

a. 

Punctual 

h. 

Loyal 

c. 

rieanl iness 

d. 

Ini  tiati ve 

e. 

Coonerat ive 

f. 

Dependable 

g. 

Industrious 

To 

employees : 

a. 

Honest 

b. 

Sense  of  humor 

c. 

Coopornti ve 

^• 

Loyal 

e. 

Tactful 

B.     Negative  Perjsonality  Traits 
1.     To  self: 

a.  nishone5;ty 


c.  Poor  hygienic  habits 

d.  Lazy 

e.  Lack  self  control 
To  employer: 

a.  Gossipin.5 

b.  Stealing 

c.  Hncoonerative 

d.  Not  loyal 

e .  Nonindnst rious 


b. 


Inabilitv  to  accept  criticism 


1  - 
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a.  Lyins 

h.     Poor  health  habits 
fl)     Body  odor 
(2)     Venereal  di s^as^^ 

c .  Punctual i  ty 

d ,  Hncooperat i VP 

C,     Public  Speaking 

1.  Reading: 

a.     Assigned  material 
h.     Self  chosen  material 
c .     Spontaneous  choice 

2.  Oral   C^'ith  and  without  nntos 
a.     Free  choice  of  topic 

b  .     Ass  ifrned  topic 
c.     Ad  lib 

3.  Formal  debate: 
a.  Group 

h ,  Individual 

4.  Voice: 

a.  Diction 

b.  Grammar 

c.  Range 

d.  Inflection 

e.  Eye  contact 

Penmanship 
1 •     School : 

a.  Printing 

b.  Script 

2 .     On  the  iob  : 

a,  Need  for  clarity 

b .  >veed  for  accuracy 


rONDUCT  ON  THE  JOB 

A ,     Fmp  I  oy ee  To  Emp  1  ovp  r  Oh  1  i     f  i  on  s 

1 .  Promptness  : 

a .  Arrival  on  time 

b.  Dismissal  time 

c.  Lunch 

d.  Brealcs 

2.  Following  directions  : 
a.  Oral 

h .  Writtpn 


3 .  I  n  i  t  i  a  t  i  V  r 

4.  Responsibility 

5 .  .MoTisokeepin^ : 

a .  \>cH  for 

b.  Effr^ct  on  fellow  r^'^n^nvoo.: 

6 .  Att i  tudes  : 

a.  Self 

b.  Employer 

c.  Ennloyer ' 

7.  Personal  rl  ^  i-^; 

a.  Effect  ? 

b.  Effect  on  others 

8 .  Safety  rules : 

a.  Purpose  for 

b.  Time  lost  when  not  followe^l 

Employer  To  Employee  Obli.:ations 

1 .  Promptness  : 

a.  Materials 

b.  Salary 

2 .  Directions  : 

a.  Clear  (written) 

b .  Distinct  Coral) 

3.  Advancement  : 

a.  Due  to  nerformanc** 

b .  Due  to  longevity 

4 .  Example  : 

a.  By  doing 

b.  By  experience 

Enployee  To  Employee  Obli^^ations 
1 •     Promptness  : 

a.  Arrival 

b .  Dismiss  al 

c.  Lunch 

d.  Breaks 

2 ,  Personal  hygiene 

3,  Housekeeping 

4,  Complaining 

5,  E©llow  directions 

6,  Safety  rules 

Improvement  on  the  Job 

1 .  Technical  training 

2.  In-service  training 

3.  Home  study 


4,  College  courses 

5,  Learninr^  hy  cooing 

6,  Lparnin^:  by  observinr 


III.     HITMAN  RELATIONS 

A.  Porsonali tv 

1 .  Generousi ty 

2,  Dep^nrlaibi 
3. 

4 .  CouDerativeness 
S«  Mannerisms 
a»  Spoech 

b.  Facial 

c.  Oral 

d.  Physical 

B .  Individuality 

1.  Strengths 

2.  Weaknesses 

3.  Lack  of  perfection 

C.  Speak  Up 

1.  What  to  say 

2.  How  to  say  it 

3.  When  to  sav  it . 

n.     Be  Yourself 

!•     Delon  strengths; 

a.  Observing  others 

b.  Speaking  with  peers 

c.  Counseling 

2.     Diininish  weaknesses; 

a.  Self  appraisal 

b.  Reduced  use 

c.  Anxiety 

d.  Sensati vi ty 

e.  Fatigue 

f.  Self  pity 

g.  Procrastination 

E.     Negative  Responses 

1 .  Complaining 

2 .  Gossiping 

3.  *Lyinqf 
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4,  fulness 

5 .  !^i5Courteous 


F.     fMSto,  er  Relations 


1. 

^  lOK  your  facts 

2. 

K    >w  your  merchandise 

Sell  yourself 

4. 

non*t  oversell 

s. 

Listen: 

a.     To  customer 

b.     To  supervisor 

c.     Profici   nt  salesma 

G.     Accentuate  the  Positive  •  F-liminnto  the  N'ojiative 

1.  ThinV  positively 

2.  Act  positively 

3.  Tall:  positively 


IV    OUIMMESTFR  POST  TEST 


(Hnployer  -  Fmp loyee  ao 1  at  i  ons  h  i  ns ) 


l5a^  1  c  ReferPTces  : 

1.  Turner- livin<]S  ton  Readir^  Sorios;  ,   ist  '^f?., 

Chicago,  111.,  Follot  Pub  1  i  sh  i  np  fo  .  ,    1^^^  ' 

The  Money  You  Spend 

The  Town  You  live  In 

The  Tobs  You  Got 

The  Person  ^'ot)  Are 

The  Friends  You  Make 

The  Family  You  Belong  To 

2.  Turner- Li ving St on  Communication  Seri es ,   1st  ed.. 

Chicago  111.,  Follet  Publishing  Co.,  r^'^S 
The  Television  You  Watch 
The  Phone  Calls  You  Make 
The  Newspapers  You  Read 
The  Letters  You  Kritf> 
The  Language  You  Speal: 

3.  Turner-Livingston  Guidance  Scries,   1st  ed.. 

Chicago  111.,  Follet  Publishing!  Co.,  r^o>^ 
How  to  Find  a  Tob 
How  to  Get  a  Job 
How  to  Keep  a  Job 
Starting  a  Job 
Paycheck 

4.  The  Job  You  Want,  New  York,  N.Y,  .  McCrnw-fii  11 

Publishing  Co. ,  1969 

5 .  You  and  Your  Job  ^  Cincinnati,  Ohio,  vSouth-Wes  tnrn 

Publishing  Co. ,  196^ 

Sunp loment nry  References : 

6.  AboutHer,  New  York,  X.Y.  .  :;c:r'^^* 

Publishing  Co.,  196^ 

7.  About  Him,  New  York,  N.Y.,  McGraw-Hill 

Publishing  Co. ,  1969 

8.  Business  Behavior,  Bell  n  Abrams,  ^ircinnari  ,  : 

South-Western  Publishinc:  Co.,  1^6  4 
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t  n  r  oor  ''Vniorr  ^in  i  t  i      »  YorV,      .  ^  ,  , 

If).     lUctionary        Qccupntioral  Titlos,   '^'.-15;^^  r  l-/ , 
U.S.   Department  of  Labor 

11.     From  nigh  School  To  a  .Tnh,  Now  York,  ^^  Y . 
David  McKav  To,,   Inc,  T^Sf) 

IJ.     ^ieneral  Pu.sinoss,  frahhc  u  neBrn:%  fincinnHti,       1  0 , 
South-Wes tern  ^uhlishinp  fo,  ,  V.^o4 

13.     rarnerrio,  How  to  V^in  Frjerirl^  nnc!   Inflnenco  Poo^^^^-, 
New  York,  N.Y,,  Sin^on  and  Sclwistor  l*^3o 

M.     Money  Makes  Sense,  ndca^o,   Til.,  Follott 
Publishine  <"o .  ,  1008 

15,     Occtinational   Infornation ,  Slmrtle,   Vow  Ynr^;  ,  ^\Y. 
Prentico-IIall  Tnc.  1967 

1(),     Occunations  and  Taroers,  Ww  YorV  ,  N.Y  .  , 
McGraw-Hill  Publish  i       To  , 

17,  Pick  Your  Job  and  Land  It,  Fdlund,  ^'>-w  Yorv.  " .  ^* .  , 

Prenti ce-Hal 1  Inc.     196  4 

18.  Planning  Your  Li^es  Worl  ,   Matrb,  rnrrnonter, 

Blooninqton,   TU.,  Mc^'ni^'^t   -in.'  -IrVni^'/^t 
PuhlishinR  Co.  .  V^^'^ 

\0.     Roberts,   Roberts  Rules  0/   Or(^er>  t".  1  on  v  i  c^.  ,  '1;., 
Scott,  Foresman  an<'  '"o.  1^-13 

2(1 .     Selling  Yourself  To  an  Innloyer,   New  vork ,   \ .  i  . 
McGraw-Hill  T^ublisVirq  ^0., 

21,     Vocational   English,   Bool   X,   '>w  Vork,  ^/'^ 
Globe  Book  Co,  ,  lO^"^ 

I^ool:lets  : 

1 .     P.ett.?r  Jobs  Kith  Retto-^  Grooming,  \ew  Yorl-  ,   N .  Y  .  , 
:'>ri  stol  Myers  fo  . 
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l;ook  ]c  ts  : 

?. ,     Rettor  Start  'Vith  Good  C  r^on  vi  r ,  !«  i:  ,   '  . 

Bristol  Myers  Co. 

?> .     Child  Labor  Laws   in  a  Nutsholj     Ta  n 
Florida  Industrial  romnn  . s i  cm 

^     Child  Labor  Law  Packet,    Tal^ih-ssce,  1- ]  ;u  , 
Florida  Indust ria  1    '^OTnini  :■  s  i  on 

S.     McCairthy,  Facts  Mont  Alcochc]^  niicaeo,  111., 
Science  Rese irch  As  s  oci n res 

(^.     Facts  Abont  NarcoTic?^    .oiic]   ■    \0(:ol,  Chic;ir,o, 
Science  Rese  n.rch  Ass  oc  i  a  t 

7,  llurrying  Kind^  The,   Local    't'fico,  '  .S. 

Army  Recruitinr; 

8.  Ho%v  To  Live  With  Parents,  Chi  cay  o  111., 

Science  Research  As s  oci  n  tos 

0 .     Ho\v  To  Prepare  Your  Incor^^c  Tax  tin  I-orm  10 -i'  , 

Washington,   D.      ,  Internal   Ppvrnuo  ^rr-i(i 

10.  Job  Guidance  for  Youmg  People,  Wnshington,  !>• 

U.S.  Bureau  of  Labor  Standards 

11.  Know  YQ"^  Money,  Washinjcton,  P.C,, 

U.S.  Government  Printing  Offico 

i:*.     Learning  How  to  Study,  r-icr^-y*,  ^^^-j 
Science  Research  As-  v^i  tt  • 

LSr>  Insight  or  Insanity,   n^.  irn--,  in.. 
Science  Research  Associates 

14.     Stay  in  School  ,  Local  Office, 
Navy  Recruiting 

1 S  .     Study  ^'our  Way  Through  ^r^\ool  ,       i  ca  c^o  ,  111.. 
Science  Resea rch  A5: s oci  ^tes 
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r.oV  1  (^r s  : 

!  h  .     "'h  at  I  ,oon    j  ^   ' '  i  -      \  -  </ i     .    f  ^ 


17.     Vqti,  Today  an(^  Tonorro^:,   1' r  i  n  co  r ''^'^ 
liducat  i  ona  1   Tos  tiiv:^   So  rvi  cr 

!S.     Your  Social  Security,  v:a^;^.in.t^ton 
n.  S  .   nepartmont  of    'on  1  tl^ , 


i  1  n  s  : 


Tidn  ca  r  i  OT^   an     Wo  1  far' 


■  \ct     of  rourtcsy ,    U>  irin .  ,    i;   i:;];.,      H/V.  ,  n.^^u', 
Pado  County,  l-nonn^ 

Adul  ts   in   a  Murry  ^    1()  rnr .  ,      ^  '^nu  ,  f\ 
Hot  ro  i  t  ,  Mich.,  .Tar^  :  'a  p  jx-   r.^  tt^  . 

AptitTuios   and  Occnna  t  i  on  s  ^    1  n  nri ,  ,    1     i :  in., 
IV^V ,   Soun  d       i  ca^o  ,    H  K  ,   ''n  i-onc^  r 
Instructional    fi  Irns,    1  nr  . 

Ranks  and  Credi  r  ,   K)  run.,   IM  min.,   P/^-,  Scv.iMd 
Dado  Countv,  l-no^ns 

Rarnov  Hut  t  ,    1  0  mm,  ,    13  ::m  p  ,  .   <  \        n;).:  ,   ^  r  , 
Amo r  i  r  a n  Heart  As  s  o  c . 

He   Punctua  1  ,    1     min  .  ^    10   n  i  m  .  ,  'M->niu!, 

Chicac^o,   Til.,   Coronot    ;  ns  l  met  i  ona  i    i  '::v' 

Be  ing  On  Time ,   1()  mp.,  ■  ,  .mmi-/, 

Dade  County,   1-0014  7 

Pennies  and  Coof]^all?-FPA  Roriort,    I .  ,  '^i'",, 
R/W,   ^ound  ,   nade  County  ,   1  -  ns 

Beyonrl  LSD,    1^  mn.^   28  riv.,   C,   nomiu',  I,or.^! 

Federal   l-ureau  of  N'arcotic?  an-^  !\anj:prous  'Tiris 

Bovond  a  Reasonable  Dou^  t  ,  '16  rnr; .  ,    .'.^^  pin    ,   <"  ,  '"•)••• 
Hade  Countv,  l-317lT 
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ri  ms  : 

IK     Rig  Question^  The- C:hoos  i  gv;  Your  Caroor,    Ic  mi,., 
28  min.,  f,  Sound,   \tlanta,  Ca.^ 
Association  Filns,  Inc. 

12.     Body  CAre  and  Cj rooming^   1^  nm.,  20  min.,  R/W,  Sonncl 
nade  County,  l-129oS 

Bridge,  The.   16  mm.,   20  -nin.  ,  C,  Sound  ^>w  ^ork,  \^Y.. 
National  Associatio-i  of  Manufacturers 

14.  Careers  for  Girls ,   16  mn.^  2  0  min.,  R/^*,  SounJ 

I^rbana,   111.,  Wniv^^rsi  tv  of  1 1 1  inois  Pros^. 

15.  Changing  Face  of  Florida,^  The  ^   16  mm,,   IS  min.,  C, 

Sound,  Padc  County,  1-]?;381 

16 »     Choosing  for  tiappiness ,   1^  nn.  ^   14  niiu,  Sonn.. 
Dade  County,  1-1009  4 

17.  Citizenship  in  Action,   16  mm.,   7^  ni^.,   V.^Y\  Som-'- 

Hade  County,  1-30035 

18.  College  Perspectives  ,  16  nm.  ,  29  min*,  i>/ ,  sounr\ 

New  York,  Collefje  Hnrrnnce  Fxainination 

Board 

19.  Credit  Loans,  16  mm.,  20  min.,  B/W,  Sound 

Dade  County,  1-10196 

20.  Developing  Resnons ibi lit/ ,  16  mm.,   IS  min.,  B/W, 

Sound,  Chicago,  111.,  Coronet  Instructional 
Films ,  Inc. 

21.  Developing  Self  Reliance,   16  mm.,   IS  min.,  I'/W, 

Sound,  Chicago,  111..  Coronrr   1 ns t rue t i on  a . 
Films,  Inc. 

22.  Dressing  Up  ,   16  mm.,  IS  min.,  C,  :-)Ound,  Atlanta,  , 

Association  Fi 1ms ,  Inc. 

2  3.     Earning  Money  While  Goine  To  Schoe.!,    1^'  m-. I r.n;_^ 
R/W,  Sound,  nade  County,  ]-^04O8 


-  in  - 


tr:, 


-  '1 .     Fight  or  I-  I  I     t  ,    1  o  -^m  .  ,    ^  mm.,      ,       uw.  ,    :  -  ,  . 

2  S  .     Finding  Your  Lifes  ^^'or!>  ,    1     nin  ,  ,   ;  "  n  i  n  ^  ^   R / \\  ^ 
Sound  ,   Pade  Coiinrv  ^    1-1    3  1  ^ 

26,     Finding  the  Kiglit  Job,   1'^  nin ,  ,   11  nn  n .  ,   B/K,  .''o^t 
Hade  Count y ,    1 -n05  7  1 


'7  7 


Getting  a  Job  ^    16  mn.  ,   1^  niin.,   ^'/^',  Sound, 
Pa  do  County  ,    1    ]0  3:  ^ 

28.     Getting  Al 

r^ound,  Chicaj^o,   IlK,   Coronet   Tns  r  rue  1 1 '^iki  I 
Fi  inis  ,   Tnc  , 

2^.     Good  Looks ,   If^  mm.,   20  rn  i  n .  ,   (\  ^'^ound  ,  Atlanra, 
Mode  rn   I  al ki  ng  Pi  ct  mt     f  o , 

30.  (jood  Place  to  Work,   16  m:^ .  ,   ]^  niu^   H/^^',  ^Wmiiu! 

Hade  County,  l*103r^ 

31.  Going  Steady,   16  mm .  >   2r).nin.,     ,   '■^<^\vm\   I'-ica."  -  , 

Coronet  Instruct  ion  ?5 1   F-i  Ims  ,   In*; . 

32.  Hooked,   16  mm.,  20  min.,  ^ou?:d, 

Dade  Countv,  1-132]''* 

33.  I!ori  sons  Pnlimited,   16  min.,         nin.,  C,  Soured, 

Atlanta,  Ga.  ,  Modern  Talking  Picttiro  Co. 

3J.     How  to  Re  Well  Groomed,   1     r^n ,  ,         ''li    .  ,   *^  "  . 
Pade  County,  1-03991 

3 S .     How  to  Investigate  Vocations  ,    ! '  !        :  ; .  , 

Sound,   Dade  County,  l-onS76 

3().     How  to  Keen  a  Job,   16  mm.,        niru,  iV^^S  '^^^-J- 
Dade  County,  1-0057^ 

37.     f I ow  We  Make  a  Living  16  ^^^m ,  ,   "o  n  i  ?^ ,  ,  .^onnd, 
Washington  D.C,  H.  S.   P^uroau  -f  r^^,-  .u" 
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R  M'!J  '^(- \'^\  y   -    con  t  i  ' 

I  i  Irns  : 

'^^  ^  <     IhiiiiriTi   R^nroHn-- 1  i  On  ,    1  h  r^: )  ^    >  i   -  ]  n  ^   .  ^  ,i  ^ 

Padc  ^^oun  ty  ,    1-11  :i  ^ 

•'^^ .     Innocent   Party ,    1^  mn.,  ,    !P  nin.,   f\  ^^O'lrv^ 
Pado  fonnty,  l-]i:^7'» 

'tn,     Introdncinc^  the  N'ow  IVork-M^  to  Mis    loh,   1^  ::\r. .  ^    !'<  \. 
B/W,   Sound,   Dade  Co  intv,  1-11^82 

•11.      T  s  Sm  ok  i  n     Worth   1 1 ,   l'^  mm.,    1     '"'in.,   C,  .-^orn.:, 

't2.     It's   On  ly  Money  ,         mm.,     ^  tm  n  ,  ,   ^;  ,  Sonne', 
I'Jal  las  ,  Texas     (Ste  r  1  i  nj; ) 

4.'?.     Losers  p  Tlie ,    1*"^  n-n.  ,         .nin.,   H     ,  Sonn,'^ 
Oade  rounty,  l-:^17ri 

44.  LSP-  Ins  igh  t  or  I  as  ani  ty  ^    1  (>  nni.,    2H  ni  i  n  .  ,  Sonn', 

Dade  County,  1-:?1731 

45.  Manage  Yotir  Money  ^   16  mm.,   20  mi  n  ,  ,   P/K,  Sound, 

New  York,  N.Y.,  Sterlinr.  Publishini:  fo. 

46.  Marl  j  uana ,    1^^  mm.,   20  min.,    '\   Snnn:\    To  en  I  '>^^^-,-r 

Fc de  ra  1   Bureau  of       rco t  i  ci:>   and  !>an  qc  rous 
Oruns 

4  7.     Mo  les  ted  ,   16  mm .  ^   2.^  nin.,    l^.Mv,  ^onnci, 
Pade  Cotintv,  1-.M408 

48.  Money  Ta  iVs  ,    16  mm.,   11  .inn.,   B/W,  ^^ound, 

Dade  County,  1-00597 

49.  Morning   for  Jimmy,  A,   16  nm . ,   2fi  nin.,   B/W,  Sound 

NVw  York,  N.Y.,  Association   i  i ins ,  Inr, 

50.  Narcotics-Pit  of  Pespair,    16  mm.,   2  8  min.,  C,  Sounc^, 

Dade  County,   1-3160  3 

•S 1  u     No  Limit  to  Learning,   16  mm.,   2'^  run.,  cut]/; 

NVw  YnrV,  N.Y.,  College  Cntrnr.cr  !:x  ar  i  n  a  r  : -^-^ 
Board 
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Pi  Ins 


r)2.     No  Reason  to  Stay,    :^  ntni .  ,    ^^  njn,,   '\  S(Miii^', 

New  Orleans,    Ln.  ^   fannciiaii  ^"or^^ulato    .otkm  i! 

'^>^.     NJcxt  Year  is   Now,    If)  mm.,   .''S  miri,^  Sound, 

New  York,   N.Y.,  Join  llnncor!    Life    Insiir;iT^.'(  . 

54.  Opportuni  ties  Un  1  imi  ted ,    16  nn,,    13  nin., 

Sound,   Hade  County,  l-lfM-^l 

55.  T^cnny  vSaved,   A,   16  mm,,    1'^  run.,   (\  Sound, 

New  York,   N.Y,,   /Xssociation   rilm«=;,  Inc. 

S6  .     Personal  Finance  Plannin^^ ,   Ih  inm ,  ,   1  S     i n  .  ,  I^'IV , 

Sound,   New  York,  N,/.,  Association  l-ilns.  Inc. 

S7.     Personal  Health  for  Gjrl^,   16  mm,,   11  ni  n .  ,   'V^> , 
Sound,   Dade  Countv,   1-0  3100 

S  8  •     Personal  Hygiene  for  Boys  ,   1  h  nun  ,  ,    1 1  m  i  n  .  ,   P>  /K  , 
Sound ,   Dado  County  ,    l-n  31<W 

f;o.     Personal  Qualities   for  Job  Success,   16  mm.,  rMin.^ 
H/W,  Sound,   Chicago,   111.,   Coronet-   I  ns  r  rnct  i  ona 
Fi  1ms 
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Quarter  Million  Teenagers,   1^^  mr:i.,    Id  nn  n . 
Hade  County,  1-11376 


61.  Responsibility,   16  mm.,    IS  mm.,   'V^-,  Sound, 

New  York,  N.Y.,  McCraw-lIill   Publishing  Co, 

62.  Riddle ,  The  ^    16  mm,,   20  nin.,  C,   Sound,   Locnl  Office 

Federal  Rureau  of  N^ircotics   an^'  Dangerous 
Drups 

63.  Road  Ahead^  The,   16  mm.,   2S  nin.,   B/W,  Sound, 

New  York  ,  N. Y . ,  Ass  oci  ati  on  Fi 1ms  ,   Tnc , 

6  4.     Rules  at  School,   16  mm.,   13  min.,  B/W,  Soun(\ 

Chicago,   111.  ,  Coronet  Instructional  Fi Ims 
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hi  HI  lon^^APflY 


cent  i  :\\ic 


i-i  Ins  : 


Sanuel   and  Social   Sccurit-Vg    ]h  nn .  ,    IS  nin,,  C, 
Sounr.lj   l.ocal  nffico,  Social  ^^cnri^^* 
Administration 

f)f),     Sav  iVhat  Yon  Mean,   Hi       ,  ,    ?J)  min.,   P/K,  Scind, 
Pado  County,*  1-]  3332 

^"^7.     Secret  Service  Story,         rin .  ,         nin.,      ,  Sr^nn-^^ 
Local  Office  J   Federnl   ""esorvr  l-.an- 

6S.     Seekers,   The,    JO  nn.,   3^  i^'in.^  Soun'I, 
Dade  Connty,  1-3171-" 

Stay  in  School  and  Graduate,    If^  mn .  ,   14  nin,, 

Sound,  Charleston,   "^.C,  n.S,   Mavy  ^\-nartrient 

70.  Story  of  Distributive  Education,   Ki  nm.,   2  1  nin., 

C,   Sound,  New  ^ork,  N»Y. ,  Association 
Fi  Ins  ,   Inc . 

71.  This  Way  Un,         mm.,   20  .-lin.,  Sound, 

Atlanta,  (la.,  Modern  Ta'kin;:  Pictures,  Inc. 

72.  Til  neht  Do         Part,   1^  nm.,    14  min.,   V>/V\  Sound, 

rJow  York,  N.Y,,  Association  T  i  Im?  ,    T r  . 

75.     Time  of  Our  Lives,  The,   1^  mm.,   ^'7  min.,   C,  Sou.. id, 
New  York,   N.Y.,  Ass  or  i  .i  f  i  on   iiln.s,  ! 

74.  Thin  Blue  Lines,    16  mm.  ,   :s  nm.,   i'/V,  ^-^r:;:- 

Mew  Yorl:,  N.Y.,  Association   i'ilns,  ^vc, 

75.  Where  is  Prejudice-Part        16  nm.,   30  min.,  H/W, 

Sound,  Dade  County,  1 

"6.     Where  is  Prejudice -Part  I  I  ,    1^  mm,,    30  min.,  , 
Sound,   Dade  County,  1-31010 

77,     When  I'm  Old  Pnough^Goochye ,   l^S  mm.,   2  8  min,, 
B/W,  Sound,   Dade  Ceuntv,  1-30086 

7.^.     Who  Will  Come  to  Mv  Party,   ]h  mm.,   18  nin.,  i'. , 

Sound,  Atlanta,  Ga,  ,  Modern  TalVin-;  ''icture  To, 
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7^-).     Why  Budget?,   16  mm.,    15   nin.,  H/W,  Sound, 

New  YorV,   N\Y.  ,  Mcrraw-Hill   Ptiblishin-  Co. 

80.     Your  Cleanliness  ,   16  mm.,   in  min»,   B/W,  Sounr^ 
Dade  County,  1-03^03 

Rl.     Your  Income  Tax,   16  rar^ .  ,   20  nin.,  C,  ^ound 

Washington  P.C.,  U.S.  Tr^asurv  Pppartmorit 

Your  Social  Security,   16  mm.,   IS  nin.,   ^VW,  Sound 
Albany,  N.Y.  ,  New  York  State  "^ept,  of 
Education 


83.  Your  Teeth,   16  mm.,   10  rr.in.,  B/W,  Sound 

Dade  County,   1-0350  3 

84.  You  and  Your  Money,   16  mm.,   15  min.,  B/W,  Sound 

Local  Office,  Federal  Reserve  Bank 

Fi Imstrips : 

^S.     Applying  for  a  Job,  Chicago,  111.,  Society  for 
Vistial  Education 


86.  Applying  for  a  Job,  New  York,  N»Y., 

McGraw-Hill  Publishin;:  Co. 

87.  Belonging  to  a  Crowd,  Chicago,   111.,  Society  for 

Visual  Education 

88.  Choosing  Your  Career^  Pl»?asantvi  1  le ,  N\Y., 

Guidance  Associates 

80.     Developinp  Social  Maturity,  New  York,  N.Y., 
McGraw-Hill  Publishing  Co. 

90,     Dropout >  The,  Pleasantvi lie,  N.Y., 
Guidance  Associates 


^1.     Fundamentals  of  Thinking,  New  Yor^,  N.Y., 
McGraw-Hill  Publishing  Co. 

92.     Finding  the  Right  Job  for  You,  New  York,  >\Y. , 
McGraw-Hill  Publishing  Co. 
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BIBLIOGRAPHY  -  continued 


i 1ms  trips : 

93.  First  Year  in  High  School,  Ploas  ant  vi  lie  ,  .\'.Y., 

Guidance  Associ ates 

94.  Getting  Along  with  Others,  New  York,  "^.V., 

McGraw-Hill  Publishine  Co. 

9B.     GoinR  Steady,  New  York.,  N\Y.,  McHraw-fiili 


96.  How  to  Make  a  Career  Decision,  Mew  York,  N\Y., 

The  New  York  Times,  Filmstrip  of  the  Morst^ 

97.  Job  Interview,  The,  Jamaica,  N.Y., 

Eye-Gate  House  Inc. 

98.  Lets  Look  at  Careers,  New  York,  N.Y,, 

The  New  York  Times,  Filmstrip  of  the  Monti 

99.  Occupational  Education  Series,  Jamaica,  N.Y. , 

Eye-Gate  House  Inc. 

inn.     Road  to  Nowhere,  Pleasantvi lie ,  , 
Guidance  Associates 

ini.     Smoking  Problem,  The.  Chicago,  111,, 

Society  for  Visual  Hducation,  Inc. 

102.  Speaking  -and  Writing,  Jamaica,  N.Y., 

Eye-Gate  House 

103.  What  You  Should  Know  Before  Yon  Go  to  Work, 

Plesantville ,  N.Y.,  Guidance  Associates 

104.  World  of  Work  Series,  Pl.^asantvi  1  le  ,  N.v.  , 

Guidance  Associates 

105.  Your  Job  Interview,  New  Yor^'^,  V.V., 

Reader's  Digest  Inc.,  Funk  ?4  Wagnalls  Co. 

tnn^nrdized  Tests: 

I.     Picture  Inventory  Test,  California  Tpst  Buronu^ 
Division  of  McGraw-Hill  ?ublishin<^,  Co., 
Pel  Monte  Research  Park,  Montery,  Califomn 
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con  r  i  piieo 


.! .     o'ni  o  vocntion'il    Tnterost  ^^a^tm'V 

I'arcour",   Brace  a:i^-  \^^r]r  inc. 
Third  Avonue,   M--^w  YnrV,  N.Y. 


ERLC 


-    17  • 


y\noric3r.  rancor  Society,  Ire, 

\>w  Yorl-,   N'.Y.  ,  10017 

Association  Fi]ns,  inc. 
"^4  7  Madison  Avon^jc 
\>w  York,   N.Y.  ,   imn  7 

follpgc  Hntrance  Exanination  i>oar<l 
rollenp  Hoard  ^iln  Lihrarv 
2()7  West  ?.^th  Street 
\ew  YorV  ,   N'.Y.  ,    1  ^^00  i 

Coronet  Instructional  Films 
6S  Hast  South  Water  Street 
Chicago,   Illinois,  606ni 

Pflucat  i  onal  Testing  Service 
Princeton     N\.T.  08540 

I-yo-Cato  House,  Inc. 
146"  ni  Archer  Avenue 
Jamaica,   \\Y.  1143S 

Filmstrip  of  the  Mont-i 

The  New  Yor^.  Tines 

Office  of  nducational  Activitir^- 

Tines  Square 

New  Yorl:  ,   V,Y.  l''M).^6 

I' lorida  Indus  t ri  al   Comnissi  on 
Tal ] ahassee ,  Florida 

Pol]ett  Publishing  Comnnny 
201  North  Wells  Street 
Chicago,   Illinois  6060(i 

Funk  and  Wagnalls  Company 
Division  of  Reader's  Digest  "^ooks 
380  Madison  Avenue 
New  Yorl:,  N.Y.  10017 

Cui dance  Assoc i a tes 

HarcOTirt,  Brace  and  World,  Inc. 

Plensantville ,   V.Y.  10S70 
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S0\^-    1.     •'^ F   '1  "fp R  i  A '    c t  ^.    1 : : ^ 

iJ,     ."^ar:  Marifiy  rcrporation 

Fast  Grand  Houlpvar;: 
Mctrnit,   .Michiec-^ii  48211 

!         .Tohn  HancocV  I.i  fe  Ins^irance  '"f  -  -v^';.- 
Public  Relations  Popartnont 
Znn  Berkley  Street 
Boston  Mass,     '>2]  17 

14,  Ilarcourt,  Brace  and  World,  Tac, 
7S7  Thi  rd  Avenue 

New  York,  N.Y.  I>)ni7 

15.  McGraw-Hill  Publishing  Cornpanv 
Text- Fi Im  Pi vision 

330  West  42nd  Street 
Mew  York,  N.Y.  10022 

10c     McKay,   David,  fomnany,  Inc. 
750  Third  Avenue 
Vew  YorV,   N.Y.  10017 

17.  Mcprnifiht  and  McKnight  Publisnine  To. 
Towanda  Avenue  and  Route  OT) 
Blooming  ton  ,   Illinois  01701 

18.  Modern  Talking  Picture  Service,  fnc. 
714  Spring  Street,  N.W. 

Atlanta,  Georgia  30308 

JO.     Movie  Film  Service 

2021  Hollywood  Poulevard 
Hollywood,   Fla.  33020 

20.  is'ew  York   Penartnent  of  Fducation 
Albany,  N.Y.  12210 

21.  Nev;  York  Life  Insurance  Company 

51  Madison  Avenue 
New  York,  N.Y.  10010 

22.  Prentice-Hall,  Inc* 

70  Fifth  Avenue 

Vew  York,  :\Y .  inon 
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J.*^.     Science  Pesearch  Asscciatos 
2r/«  ^-nst  P. rio  Street 
fh  1  earn  ,    1 1  1  i  nf^i  s 

24.  Scott,   Foresm.in  and  fcr^.nany 

Piedmont  Rend, 
Atlanta,  Georgia 

25.  Simon  and  Schuster 
6  5n  Fi^^th  Avenue 
New  YorV,  N.Y. 

20.  Societv  for  Visual    nducatior,    '    r , 
1345  niversey  Par*^  v/ay 

Chicago  Illinois  00614 

21.  Soiath- Western  Ihiblishinr:  rop-^i^^- 
5101  Madison  Road 
Cincinnati,  Ohio  45227 

28.     Sterling!  Movies  Inc. 

%  Association  Filns  Inc. 
8615  Directors  Road 
Dallas,  Texas  75247 

2'"^.     Sterlinj^,  Publishin;;  Company,  inc. 
41^     Park  Aventie  South 
Mew  Yorl:,  N.Y.  10016 

L'.S.  Hmnloyment  Service 

Division  of  Ti.S.   Department  of  Liibr-r 

KashinRton  25,  D.C. 

31.  U.S.  Government  Printing  Office 
IVashinston  25,  D.C. 

32.  University  of  Illinois  Press 
Hrhana,   Illinois  61803 
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Junior  i  ii  <^  ^  ^  c  h  o  o ! 


Read  cac^  iton  carefully  hpfore  atteiaptinc:  to  anSKor  M 
Write  the  answers  on  the  ans^ver  s'leet  whic^-  will  ho  snr 
by  vour  coordinator.  Be  accurate  and  neat  in  your  \;^r\ 
not  cony  the  qt;estion;  nijniber  oac'^  answer  in  the  lo^^^  } 
margin • 


1.     iVhat  steps  should  a  new  v/orl:er  take  to  injure  succr 
on  his  new  job? 

^.     What  has  been  the  experiences  of  anv        your  fri^TK 
who  may  have  dropnod  out  of  sclioo  I'' 

3.     You  are  successful,  Khy? 

1  •     You  are  unstjccess  ful .  Why? 

You  have  been  told  to  do  sonotliinL;  hv  your  r-:  rir-  i 
which  you  feel   is  wronj^.     How  do  you  r-^art';' 
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WorV-  Lx'^eri  onco  ^ro.:  ra^* 
Pai[:o  2  of  > 


.Vane  Ha  to  '^cor*- 


Mtiltinlo  fhoico    ;ost    I  tens 

■  ach  statenent  needs  a  word  or  nhrase  to  nn.'c  it  corrocT 
('n]v  ono  of  the  choices  is  correct.  V'lacc  the  nnr^.h?  r  c* 
choice  you  naTce   in  the  space  nrovi  t^e  ri^ht  c  '^^r^ 

the  sheet. 


Your  employer  veils   at  you,  so  you  (\)   veil  hac^ 

(B)  wall-  away   fC)  femain  calm  fn)  quit  (  ) 

A  positive  social  attitude  is   to  ho   (A)  <;hv 
excitable   (f)   stable   fPI  untiJy 

A  positive  mental   attitude   i      to  ho   (Ai  innulsivf 

(B)   a  drifter  fC)    '^earful   (D)   nlort  f  i 

A  positive  work  attitude  is  to  bo   (A)  iiaphar.ar-' 
(B)   a  quitter   (C)  r»ersistent   (I'l'i   Slow  '■■:<^r]cr 

You  want  to  advance  on  your  i  oh ,  so  you  (a) 

think  before  you  speak  (B)    learn  when  to  spoal 

fc)   take  in-service  training  (IM   all  of  these  i  t 
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:    pi  v/o  r- ?nplc>  eo       i •  , 
JtiTiior  iliRh  School 
t*'  o  r k  •  F,  X  e  r  i  e  n  c     P  r  r  -  r  a  i 
^agf*  5  of  ?; 

•^ne   Date   Score 


Matching  Test  Items 

The  words  and  r>hrases  in  the  left  hand  column  are  sijjni  f  i  cant  in 
connection  with  a  word  or  expression  in  the  riiiht-hand  column.  Ma^^ 
these  items  nroperly,  by  nlacing  the  letter  next  to  the  word  i^.  r'^o 
ripht  hand  column  which  best  describes  the  comment  ir  the  left  colu 
the  space  provided. 


It  is  essential  in  almost  every 

A. 

Tact 

{ 

kind  of  work. 

The  ability  to  proceed  on  your  own. 

B. 

Sense  of 

f 

humor. 

Many  times  this  will  make  up  for 

inexperience  and  often  leads  to 

c. 

Poise 

( 

advancement. 

n. 

Ini ti  ative 

r 

It  is  required  for  success  in 

business  as  well  as  athletics. 

Hependahi 1 i  ty 

The  inner  feeling  of  confidence 

F. 

Fri  end  1 inos  s 

that  comes   from  knowledge  and 

skills. 

r, 

TooDo  rar i r- 

Some  are  born  with  this  ability 

• » 

Willinprr^s^ 

to  be  too  serious. 

1. 

Loyalty 

Ho  not  betray  a  confidence. 

J. 

Foresi  ch t 

1 

The  ability  to  say  the  right 
thing  at  the  right  time. 


9.     Look  to  the  future  as  well  as 
the  present. 

1^.    Be  considerate  of  others. 
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1.     r)uncrtial  ii"y  ,  df^peni^ahi  li  ry ,   i '^(his  *  r :  ous  ,  chr-rr-'-.,  . 
tncr.  ^n"" 

S.     'i>3cher  judfierient 
Teacher  jud^;encnT 
3.     polite,  tactful,  calnly,  hor.o-tly 

•inLTIPLR  CHOICE 


1.  (C.) 

2.  (C) 

J.  Cr) 

('M 

1.  (V.) 

2.  fn) 

3.  (in 
1.  (to 


f'.  TBI 

7.  rn 

111.  "Fl 
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During  this  second  quinmester,  the  Junior  High  School  Work- 
Experience  student  will  be  exposed  to  the  basic  fundamentals 
of  those  laws  which  pertain  to  student  employment,  including 
income  and  social  security  taxes.    The  procedures  used  in 
choosing  and  seciiring  various  ty^pes  of  employment  will  be 
discussed  in  some  detail. 
Clock  hours:  45 


ERIC 


5704 


PREFACE 

When  the  foundation  is  strong,  we  can  assume  the  building 
will  last.    So  it  is  in  the  world  of  work.    If  the  fundamental 
processes  are  learned,  if  the  choice  of  occupation  is  made  in  more 
than  a  haphazard  manner,  if  those  laws  pertaining  to  the  world  of 
work  are  known,  it  is  then  thought  that  the  working  experience  will 
be  enjoyable,  lucrative,  worthwiiile  and  long  lasting.  Hopefully, 
we  have  prepared  the  mortar  well^  so  now  we  can  begin  construction. 
During  this  quinmester,  the  methods  used  in  choosing  an  occupation, 
seeking  that  occupation  and  what  additional  training  might  be 
necessary  to  insure  success  within  the  occupation  are  covered 
in  some  depth.    The  various  labor  laws  and  their  relationship  to 
the  young  worker  will  be  offered  to  the  Junior  High  School  Work- 
Experience  student. 

Quinmester  II  will  consist  of  ^5  class  hours,  over  a  nine  week 
period  of  time  in  which  four  blocks  of  material,  will  be  covered. 
This  course  of  study  should  enable  the  teacher-coordinator  to 
further  aid  his  students  in  job  selection,  job  placement  and  the 
fmidamentals  of  what  it  takes  to  be  a  desirable  employee.  Once 
again,  it  is  desired  that  the  teacher-coordinator  attempt  to  meet 
the  needs  of  all  his  students. 

This  outline  was  developed  throught  the  cooperative  efforts  of 
the  instructional  and  supervisory  personnel,  the  Quinmester  Advisory 
Committee,  and  the  Vocational  Teachers  Education  Service,  and  has 
been  approved  by  the  Dade  County  Vocational  Curriculum  Committee. 
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GOALS 

Upon  completion  of  this  program,  the  Work-Experience  student  should 
be  able  to  demonstrate: 

1.  Knowledge  of  the  procedures  involved  in  seCTU'ing  employment. 

2.  The  generally  accepted  procedures  in  preparing  for  a  job 
interview. 

3.  The  need  for  good  health  habits  and  grooming  as  prepai^ation 
for  employment, 

4.  An  awareness  of  the  federal,  state  and  local  laws  that  pertain 
to  student  employment. 

5.  The  duties,  responsibilities,  and  qualifications  needed  for 
selected  occupations. 

6.  The  necessary  attributes  required  for  good  employer-employee 
relationships,  as  well  as  employer-employee  relationships. 

7.  An  awareness  of  the  attributes  and  general  job  talents  needed 
for  advancement  within  a  chosen  field. 

8.  The  need  for  maintaining  hajrmonious  relationships  and  better 
understanding  of  one^s  self  and  others. 

9.  The  necessity  and  importance  of  wise  money  management. 

10.    The  need  and  advantages  of  additional  vocational  skills  and 
training  for  employment  and  future  job  success. 


SPECIFIC  BLOCK  OBJECTIVES 


BLOCK  I  -  LAWS  RELATING  TO  EMPLOYMENT 
The  student  must  be  able  to: 

1.  Demonstrate  an  understanding  of  the  basic  child  labor  laws 
pertaining  to  a  youngster  14  and  15  years  of  age, 

2.  Demonstrate  an  understanding  of  the  basic  child  labor  laws 
for  a  student  16  through  18  years  of  age. 

3.  List  those  jobs  which  are  considered  unsafe  for  both  age 
groups . 

k.    Explain  the  need  for  a  promise  of  employment  form. 

5.  Explain  what  is  required  by  the  teacher-coordinator  as  proof 
of  age. 

6.  Discuss  the  minimum  wage  regulation. 

7.  Demonstrate  an  understanding  of  withholding  tax, 

8.  Perform  mathematically  several  problems  which  would  indicate 
an  understanding  of  how  to  compute  weekly  and  monthly  gross 
salaries,  when  paid  on  an  hourly  basis, 

9.  Demonstrate  what  is  meant  by  the  term  income  tax. 

10.  Compute  net  salaries  with  the  use  of  an  income  withholding 
schedule. 

11.  Explain  payroll  deduction. 

12.  List  and  discuss  at  least  three  items  other  than  social 
security  and  withholding  tax  which  might  be  withheld  on 
salarJ^ 

13.  Write  his  social  security  number  on  all  written  work  turned 
in  to  the  coordinator, 

BLOCK  II  -  QiOICE  OF  OCCUPATIONS 

The  student  must  be  able  to: 

1.  List  the  duties  and  responsibilities  of  various  types  of 
employment  including  crafts,  distributive »  mechanical  and 
service, 

2.  Demonstrate  an  understanding  of  what  additional  training  might 
be  necessary  to  attain  these  various  jobs, 

3.  Explain  what  job  opportunities  are  more  available  to  stiidents 
while  attending  school, 

^.    Discuss  those  jobs  which  are  unattainable  and  the  reasons  why. 

5.  List  at  least  five  types  of  employment  they  might  seek^ 

6,  Explain  the  methods  which  might  best  be  used  in  attempting 
to  secure  these  jobs, 

'i^.    Classify  various  .lobs  with  and  without  the  use  of  the 
Dictionary  of  Occupational  Titles, 

8,  Demonstrate  an  understanding  of  the  difference  between  a  job 
and  an  occupation, 

9.  Explain  what  he  feels  will  be  the  job  needs  of  the  future  and 
why. 

10.  Make  a  job  choice,  pursue  it  and  gain  employment. 


iv 


11.    Explain,  through  self  evaluation,  why  a  rejection  of  a 
sought  after  job  might  have  been  made. 

BLOCK  III  -  SECURING  A  JOB 

The  student  must  be  able  to: 

1.  Explain  the  reasons  for  seeking  or  desiring  a  specific  job. 

2.  List  those  positive  attributes  he  has  which  might  aid  in 
securing  this  specific  job. 

3.  List  those  negative  attributes  which  might  handicap  his 
gaining  specific  employment. 

4.  Demonstrate  the  proper  use  of  'Want  Ads." 

5.  Explain  at  least  five  means  of  obtaining  employment. 

6.  Perform  in  various  classroom  interview  situations. 

7.  Tape  record  an  interview  and  determine  through  class,  teacher 
and  self  evaluation  any  corrections  which  might  be  made. 

8.  Explain  which  job  seeking  procedure  is  best  for  him  as  an 
individual  and  why. 

9.  List  those  things,  in  sequence,  that  he  must  do  from  the  time 
of  arising  in  the  morning  of  his  interview  until  he  reports 
to  the  place  of  the  interview. 
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WORK.EXPERIENCE  PROGRAM 
(The  Laws  and  the  World  of  Work) 

Departjnent  48  -  Course  8769.02 


LAWS  RELATING  TO  EMPLOYMENT 

A.  Florida  Industrial  Commission  Form  A-22-A 

(Promise  of  Employment) 

1 .  Employer 

a.    Name  of  company 
b»  Address 

c.  Type  of  business 

d.  Hours  of  employment 

e.  Signature 

2.  Employee 

a.  Name 

b.  Address 

c.  Birth  date 

d.  Social  security  ni:imber 

e.  School  attending 

f .  Grade  level 

B.  Working  Papers 

1.  Pink  -  14  and  15  years  of  age 

a.  Parental  signature  required 

b.  No  work  past  8  p.m. 

c.  Work  day  not  to  exceed  3  hours  on  week  days 

d.  Can  work  8  hours  on  weekend  or  non  school  day 

e.  Work  week  not  to  exceed  28  hours 

f .  Student  signature 

g.  Social  security  number 

h.  Coordinator  signature,  title  and  address 

i .  Unacceptable  jobs 

(1)  State  (Labor  Laws  in  a  Nutshell) 

(2)  Federal  (Bulletin  #101) 

j.    Involvement  in  cooperative  program 

2.  Yellow  -  16  through  18  years  of  age 

a.  Student  signature 

b.  No  work  past  10  p.m. 

c.  Can  work  8  hours  daily 

d.  Weekly  total  not  to  exceed  40  hours 

e.  Coordinator  signatixre,  title  and  address 

f.  Unacceptable  jobs 

(1)  State  (Labor  Laws  in  a  Nutshell) 

(2)  Federal  (Bulletin  #101) 

g.  Involvement  in  cooperative  program 

C.  Acceptable  proof  of  age 

1.  Birth  certificate 

2.  Passport 

3.  School  record 


4.  Parental  letter 

5.  Residency  card 

6.  Baptismal  certificate 

7.  Insurance  policy  (at  least  two  years  old) 

D.  Minimum  wage 

1.  Intranstate 

2.  Inter-state 

3.  Amount  of  business 

E.  Income  tax 

1.  Withholding  schedule 

2.  Ck:)mputation  of  gross  salary 

3.  Deductions 
k.  lOhO  form 

5.  W-2  form 

6.  Computation  of  net  salary 

7.  Refunds  or  payment 

F.  Social  Security 

1.  Obtaining  a  card 

2.  Age  of  benefits 

(1)  Male 

(2)  Female 

3.  Health  benefits 

4.  Deduction  from  salary 

G.  Payroll  Deductions 

1.  Social  security 

2.  Income  tax 

3.  Credit  Union 

4.  Hospitalization 

5.  U.  S.  Savings  Bonds 

6.  Stock  options 
7*  Life  insurance 

8.  Annuities 

9.  Retirement 

10.    Other  deductions 

CHOICE  OF  OCCUPATION 

A,    lypes  of  employment 

1.  Crafts 

2.  Professional,  technical  and  managerial 

3.  Distributive 
a.  Sales 

be  Merchandising 

c.  Clerical 

d.  Shipping  and  Receiving 

(1)  Wholesale 

(2)  Retail 

e.  Farming,  fishery  said  related  occupations 

f .  Machine  trades 

g.  Structural  trades 


II.    CHOICE  OF  OCCUPATION  (Contd.) 


^.    Dictionary  of  Occupational  Titles 

5.    Dictionary  of  Occupational  Information 

B.  Current  and  future  needs 

1.  Department  of  Health,  Education  and  Welfare  (Federal) 

2.  Florida  State  Employment  Service 

3.  Community  survey 

a.  County 

b.  State 

c.  Local 

Private  employment  services 

C.  Finding  a  job 

1.  Want  ads 

a.  Newspaper 

(1)  Daily 

(2)  Weekly 

b.  Relative 

c.  Friend 

d.  WindovT  sign 

e.  Employment  service 

f.  Guidance  department 

g.  WorkJlxperience  Coordinator 

h.  Specific  job  agencies 

2,  Corresponding  for  employment 
a«    Business  letter 

(1)  Requesting  interview 

(2)  Requesting  hiring 
b«  Resume' 

(1)  Past  experiences 

(2)  Current  experiences 

(3)  Age 

(4)  School  training 

(5)  Extra  curricula  activities 


The  job  for  you 

1.  Requirements  for  employment 

a.  Mental 

b.  Physical 
c«  Emotional 

d.  Training 

e.  Age 

f .  Uniforms  or  special  clothing 

g .  Re  commendations 

(1)  Teachers 

(2)  Past  employers 

(3)  Guidance  Department 

2,  Job  readiness 

a.  Self  evaluation 

b.  Class  evaluation 

c.  Coordinator  evaluation 


III.    SECURING  A  JOB 


A.  Need  for  employment 
1 •  Money 

2,  Stay  in  school 

3,  Academic  problems 

^.    Desire  for  work  experience 

5.    Help  parents  or  other  in  family 

B,  Preparation  for  the  interview 

1.  Job  application  forms 

a.  Specific 

b.  Standard 

2.  Personal  information  check  list 

a.  Past  employment  experiences 

b.  Addresses  of  past  employers 

c.  Your  immediate  past  supervisor 

d.  Type  of  work  done 

e.  Years  of  experience 

f .  Social  security  number 

g.  References  (other  than  relatives) 

h.  Height  and  weight 

i.  Small  pictU3*e  (sometimes  required) 
j .  Hobbies 

k.    Extra  curricula  school  activities 

3.  Speech 

a.  Clear  and  distinct 

b.  Eye  contact 

c.  Direct  answers  to  questions 

d.  General  attitude 
^.  Clothing 

a.  General  interview 

b.  Specific  job 

5.  Choice  of  clothing 

a.  Current  fashion  magazine 

b.  Resource  person  from  clothing  store 

c.  General  observation  of  styles 

d.  Personnel  director 

e.  Fellow  students 

f .  Observe  clothing  of  those  on  the  job  he 
is  attempting  to  get 

6.  Personal  hygiene 

a.  Shower  or  bath 

b.  Deodorant 

c.  Perfume 

d.  Clean  nails 

e.  Combed  hair 
f •    Shine  shoes 

g.  Pressed  pants 

h.  Ironed  dress 

i.  Proper  make-.up 
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BIBLIOGR^HY 
(The  Laws  and  the  World  of  Work) 


Basic  References: 

!•    Turner>Livinqston  Reading  Series,    1st  ed.    Chicago:  FoUett 
Publishing  Co.,  I962. 
The  Money  You  Spend 
The  Tovm  You  Live  In 
The  Jobs  You  Get 
The  Person  You  Are 
Tlie  Friends  You  Make 
The  Family  You  Belong  To 

2t    Turner-Livinrrston  Ccroniinication  Series.    1st  ed.  Chicago: 

Follctt  Publishing  Co.,  1965. 

The  Television  You  Watch 

The  Phone  Calls  You  Maice 

The  Newspapers  You  Read 

The  Letters  You  Write 

The  Language  You  Speak  :  ^ 

3«    Turner^Living;ston  Guidance  Series.    1st  ed.    Chicago:  Fcllett 
Publishing  Co.,  19cb. 
How  To  Find  a  Job 
How  To  Get  a  Job 
How  To  Keep  a  Job 
Starting  a  Job 
Paycheck 

k.    The  Job  You  Want.    New  York:    McGraw-Hill  Book  Co.,  I968. 

5»    You  and  Your  Job.    Cincinnati:    South-Western  Publishing  Co.,  I968 


Supplementary  References: 

6*    About  Her.    New  York:    McGraw-Hill  Book  Co.,  I968. 

7.    About  Him.    New  York:    ^fcGraw-Hill  Book  Co.,  1968. 

8*    BeU  and  Abrams.    Business  Behavior,    Cincinnati:    South -Western 
Publishing  Co.,  I964. 

9^    Career  Opportunities.    New  York:    New  York  Life  Insurance  Co.,  19^^?- 

10*    Dictionary  of  Occupational  Titles.    Washington,  D.  C: 
V.  S.  Department  of  Labor,  1969* 


11.    From  Hig:h  School  to  a  Job.    New  York:    David  McKay  Co.,  Inc. 
1955":  ~ 


Supplementary  References: 

12,  General  Business,    Russon.    Cincinnati:  South-Western 

Publishing  Co.,  ISSk. 

13.  How  To  \'l±n  Friends  and  Influence  ?eovl^.    Carnegie,  Dale. 

New  York:    Simon  and  Schuster,  193^". 

•  lU.    Money  MAkes  Sense.    Chicago:    Follett  Publishing  Co.,  I968. 

15.  Occupational  Information .    Shartle.    New  York:'  Prentice-Hall, 

inc.,  1967. 

16.  Occupationg  and  Careers.    New  York:    McGraw-Hill  Publishing  Co., 

1955. 

17.  Pick  Your  Job  and  Lend  It.    Edlimd.    New  York:  Prentice-Hall 

Inc.,  1964^ 

18.  Planning  Your  Life's  Work.    Hatch,  Parmenter.    Bloomington,  111: 

KcKnight  and  McKnight  Publishing  Co.,  1969-  ^ 

19.  Roberts  Rules  of  Order.    Roberts.    Glenview,  111:    Scott,  Foresman 

and  Co.,  19^3- 

20-    Selling  Yourself  to  an  Employer.    New  York:    McGraw-Hill  Pub- 
lishing Co.,  1905. 

21.  Vocational  English.    Book  I.    New  York:    Globe  Book  Canpany,  1967* 
Booklets: 

22.  Better  Jobs  with  Better  Grooming.    New  York:    Bristol  ^tyers  Co. 

23.  Better  Start  vrith  Good  Groctning.    New  York:    Bristol  ^^yers  Co. 

2k.    Child  Labor  Laws  in  a  ITutshell.    Tallahassee:    Florida  Industrial 
Commission. 

25.  Child  Labor  Law  Packet.    Tallahassee:    Florida  Industrial  Camraission. 

26.  Facts  About  Alcohol.    McCarthy.    Chicago:    Science  Research 

Associates. 

27.  Facts  About  Narcotics.    Vogel  &  Vogel.    Chicago:    Science  Research 

Associates. 

28.  Kixrrying  Kind,  The.    Local  Office.    U.  S.  Army  Recruiting. 

29.  How  To  Live  with  Parents.    Chicago:    Science  Research  Associates. 

30.  How  To  Prer^are  Your  Income  Tax  on  Form  lOUO.    Washington,  D.  C.  : 

Internal  Revenue  Service. 


31.  Job  Guidance  for  Youjig  People,    Washington,  D.  C. :    U.  S.  Bureau 

of  Labor  StaMards. 

32.  Know  Your  Honey,    Washington,  D.  C. :    U.  S.  Government  Printing 

Office. 

33.  Learning  Hovr  To  Study,    Chicago:    Science  Research  Associates, 
3U.    LSD  Insight  or  Insanity,    Chicago:    Science  Research  Associates. 

35.  Stay  in  School,    Local  Office.    U.  S.  llavy  Recruiting. 

36.  Study  Your  Way  Through  School.    Chicago:    Science  Research 

Associates. 

37.  What  Good  Is  Hir^h  School.    Chicago:    Science  Research  Associates. 

38.  You,  Today  and  Tomorrow.    Princeton:    Educational  Testing  Service. 

39.  Your  Social  Security.    Washington,  D.  C. :    U.  S.  Department  of 

Health,  Education  and  Welfare.  ,  , 


Films: 
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1.  Acts  of  Courtesy.    I6  mm.    U  min.    B/VT.    Sound.    Dade  County, 

1-00909. 

2.  Adults  in  a  Hurr?/.    16  mm.    25  min.  .Color.    Sound.  Detroit: 

Jam  Handy  Corp. 

3.  Aptitudes  and  OccuDations.    16  mm.    13  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

k.    Banks  and  Credit.    16  mm.    10  min.    B/W.    Sound.    Dade  County, 
1-00398. 

5.  Barney  Butt.    16  mm.    13  min.    Color.    Sound.    New  York:  American 

Heart  Association. 

6.  Be  Punctual.    16  mm.    10  min.    s/ji.    Sound ^    Chicago:  Coronet 

Instructional  Films,  Inc. 

7.  Being  on  Time.    I6  mm.    10  min.    Color.    Sound.    Dade  County, 

I-OOIU7. 

8.  Bennies  and  Goofballs-FDA  Report.    I6  mm.    20  min.    B/I^.  Sound. 

Dade  County,  1-13529 • 

9.  Beyond  LSD.    I6  mm.    28  min.    Color.    Sound.    Local  Office. 

Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

10.    Beyond  a  Reasonable  Douht.    16  mm.    28  min.    Color.  Sound. 
Dade  County,  1-3171^. 


11.    Big  Question,  The-Choosing  Your  Career.    l6  mm,    28  min.  Color. 
Soujid.    Atlanta:    Association  Films,  Inc. 

12*    Body  C^are  and  Grocxiing.    l6  inra.    20  lain.    B/W.    Sound.  Dade 
County  /  1-129&6. 

13.    Bridge,  The,    l6  mm.    20  min.    Color.    Sound,    New  York:  National 
Association  of  Manufactiirers. 

lU.    Careers  for  Girls.    l6  mni.    20  min.    B/W.    Sound.    Urbana,  Illinois: 
University  of  lUinoib*  Press. 

15.  Changing  Face  of  Florida,  The.    16  inm.    15  min.    Color.  Sound. 

Dade  County,  1-133^1. 

16.  Choosing  for  Hanpiness.    16  mm.    ik  min.    B/V7.    Sound.  Dade 

County,  1-1009^1. 

17.  CitizenshiT)  in  Action.    I6  mm.    28  min.    B^r.    Sound.    Dade  County, 

1-30035. 

18.  College  Perspectives.    16  mm.    29  min.    B/lf.    Sound.    Nqw  York; 

College  Entrance  Examination  Board. 

19*    Credit  Loans.    16  mm.    20  min.    B/Vf.    Sound.    Dade  Comty,  I-IOI96. 

20.  Developing  Resnonsibility.    I6  mm.    15  min,    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

r 

21.  Developing  Self  Reliance.    16  mm.    15  min.    B/W.    SoTxnd.  Chicago: 

Coronet  Instructional  Films,  Inc. 

22»    Dressing  Up.    16  mm.    15  min.    Color.    Sound.    Atlanta:  Association 
Films,  Inc. 

23.    Earning  Money  ^Thile  Goin^;  to  School.  16  mm.    10  min.    B/vt.  Sound. 
Dade  County,  1-00498. 

2k.    Fight  or  Flight.    16  mm.    28  min.    Color.    Sound.    Local  Office. 
Federal  Birreau  of  Narcotics  and  Dangerous  Drugs. 

25*    Finding  Your  Lifers  Work.    16  mm.    22  min.  Sound.  Dade 

County,  1-10315 • 

2£.    Finding  the  Right  Job.    I6  mm.    11  min.    B/ff.  Sound.    Dade  County, 
1-00574. 

27.  Getting  a  Job.    16  mm.    I6  min.    B/fr7.    Sound.  Dade  County,  1-10320. 

28.  Getting  Along' with  Others.    16  inm.    15  min.    B/W.    Sound.  Chicago: 

Coronet  Instructional  Films,  Inc. 

29.  Good  Looks.    16  mm.    20  min.    Color.    Sound.    Atlanta:  Modern 

Talking  Picture  Company. 
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30.  Good  Place  To  Work>    l6  tnm.    ih  min.    B/W.    Sound.    Dade  County, 

1-10319. 

31.  Going  Steady.    16  iran-    20  min.    Color.    Sound.    Chicago:  Coronet 

Inst  rue  tioneil  Films,  Inc. 

32.  HooKed.    16  nira.    20  min.    B/W.    Sound.    Dade  County,  1-13216. 

33.  Horizons  Unlinited>    16  mm.    30  min.    Color.    Sound.  Atlanta: 

Modern  Talking  Pictiire  Company. 

3I1.    How  To  Be  Well  Groomed.    I6  mm.    10  min.    B/W.  Sound,  Dade 
County,  1-03991- 

35.  How  To  Investiprate  Vocations.    16  mm.    10  min.  B/.T.  Sound. 

Dade  County,  l-0057b^ 

36.  How  To  Keen  a  Job.    I6  mm.    10  man.    bA^.    Sound.    Dade  County, 

i-0057a. 

37.  Hoy  We  Make  a  Livinp;,    16  mm.    30  min.    Color.    Sound.  Washington, 

D.C.  :    U.  S.  Bureau  of  the  Census. 

38.  Human  Heuroduction.    16  inm.    21  mdn.    Color.    Sound.    Dade  Coimty, 

1-11252. 

39.  Innocent  Party.    16  mm.    I8  min.    Color.    Sound.    Dade  County, 

1-11370.^ 

UO.    Introducing  the  TTg;y  Worker  to  His  Job.    I6  mm.    16  min.  B/vi. 
Soimd.    Dade  County,  l-li5B2. 

kl.    Is  Smoking  Worth  It?    16  mm.    13  min.    Color.    Sound.    New  York: 
American  Cancer  Society. 

U2.    Losers,  The.    16  mm.    31  min.    B/W.    Sound.    Dac'e  County,  1-31716. 

kS.    LSD-Insight  or  Inssmty.    16  mm.    28  mdn.    Color.    Sound.  Dade 
County,  1-31731. 

khJ   Manage  Your  Money.    16  mm.    20  min.    B/lf.    Sound.    New  York: 
Sterling  Publishing  Company. 

1*5.    Mari,1uana.    16  mm.    20  min.    Color.    Sound.    Local  Office.  Federal 
Bureau  of  Narcotics  and  Dangerous  Drugs. 

. 

k6.    Molested.    16  mm.    25  man.    B/W.    Sound.    Dade  County,  I-31U08. 

1*7.    Money  Talks.    16  mm.    11  min.    B/VJ.    Sound.    Dade  County,  1-00397. 

1*8.    Mornj.ng  for  Jimmy,  A.    16  mm.    28  min.    B/W.    Sound.    New  York: 
Association  Films,. Inc. 

1*9.    Narcotics-Pit  of  Despair.    16  mm.    28  min.    Color.    Sound.  Dade 
bounty,  I-3I609./ 


50.    Uo  Linit  to  Learning,    l6  cm.    29  min.     Color •    Soxmd.    New  York: 
College  Entrance  Examination  Board. 

51*    No  Reason  To  Stay>    l6  r:ni.    28  min.    Color.    Sound.    Kew  Orleans: 
Canadian  Consulate  General. 

52.    Next  Year  Is  ITov.    l6  mm.    28  min.    Color.    Sound.    New  York: 
John  Hancock  Life  Insurajice  Company. 

53»    Opportunities  Unlirrdted.    l6  mm.  13  min.    B/l'T.  Sound.  Dade 
County,  1-lOldl* 

5U.    Penny  Saved,  A.    l6  mm.    15  min.  Color.    Sound.  N6=w  York: 
Association  Fil^s,  Inc. 

55*    Personal  Finsjice  Flarming.    l6  mm.    15  min.    B/W.    Sound.  New 
York:    Association  Films,  Inc. 

56.  Personal  Health  for  Girls «    16  mm.    11  min.    B/\I.    Sound.  Dade 

County,  1-03199- 

57.  Personal  Hygiene  for  Soys.    16  nam.    11  min.    B/W.    Sound.  Dade 

County,  1-03197. 

58.  Personal  Qualities  for  Job  Success.    16  mm.    15  min.    B/i^.  Soiind. 

Chicago:    Coronet  Instructional  Films,  Inc. 

59.  Quarter  h-illion  Teenagers.    16  mm.    16  min.    Color.    Scaind.  Dade 

County,  1-11376. 

60%    Responsihility.    16  mm.    15  min.    B/tf.    Sound.    New  York: 
McGraw-Hill  Book  Company. 

61.  Riddle,  The.    16  urn.    20  min.    Color.    Sound.    Local  Office. 

Federal  Bureau  of  Narcotics  and  Dangerous  Drugs. 

62.  Road  Ahead,  The.    16  mm.    25  min.    B/W.    Sound.    New  York: 

Association  Films,  Inc. 

63»    Riaes  at  School.    16  mm.    13  min.    B/ff.    Sound.    Chicago:  Coronet 
Instructional  Films. 

6U.    Samuel  and  Social  Security.    16  mm.    15  min.    Color.  Sound. 
Local  Office.    Social  Security  Administration. 

65.    Say  VThat  You  Mean.    16  mm.    20  min.    B/Vf.    Sound.    Dade  County, 
1-13332. 

Sound.  Local 


Dade  County,  1-31719- 


Color.  Sound. 


66.    Secret  Service  Story.    I6  mm.    I8  min.  Color. 
Office.    Federal  Reserve  Bank. 

67o    Seekers^  The.    16  itim.   .30  min.    Color.  Sound. 

.   68.    Stay  in  School  and  Graduate.    16  mm.    l^f  min. 
Q  Charleston,  S.  C.    U.  S.  Navy  Department. 
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69*    story  of  Distri'butrve  Education^    l6  m.    21  min.    Color.  Sound. 
Kew  York:    Association  Films,  Inc. 

70.  This  Way  Up.    16  ism.    20  min.    B/W.    Soimd.    Atlanta:  Modern 

Talking  Pictures,  Inc. 

71.  'Til  Debt  Do  Us  Part.    16  im.    ik  min.    B/A^.    Soimd,    New  York: 

Association  Films,  Inc. 

72.  Time  of  Our  Lives,  The.    16  rm.    2?  nin.    Color.    Sound.    New  York: 

Association  Filns,  Inc. 

'73,    Thin  Blue  Lines.    I6  inm.    28  min.    B/W.    Sound.    New  York: 
Association  Filns,  Inc. 

7I1,    yhere  Is  Prejudice  -  Part  I.    I6  ma.    30  min.    B/tl.  Sound. 
Dade  County,  1-31514. 

75,  vmerc  Is  Prejudice  -  Part  II.    16  lam.    30  min.    B/V7.  Sound. 

Dade  County,  1-S^^^19- 

76,  ^Jhen  I*m  Old  Enough-Goodbye.    16  mm.    28  min.    B/W.  Soiind. 

Dade  County,  l-3O0ti6. 

77^    Who  Uill  Come  to  My  Party.    I6  mm.    I8  min.    Color.  Sound. 
Atlanta:    Modem  Talt:ing  Prctures,  InCc 

78.    Why  Budget?    16  inm.    15  min.    B/W.    Sound.    New  York:  McGraw- 
Hill  Book  Compajiy. 

*  79,    YoiJT  Cleanliness.    16  mm.    10  miu,.    B/W.    Sound.    Dade  County, 
1-03503. 

80.  Your  Earning  Poorer.    16  mm.    11  min«    bA^.    Sound.    I^e  Co\inty, 

1-00582. 

81,  Your  Income  Tax.    16  mm.    20  min.    Color.    Sound.    Washington,  D.  C« : 

U.  S.  Treasury  Department. 

82,  Your  Social  Security.    I6  mm.    15  niin.    B/W.    Sound.    Albany,  N.  Y.: 

New  York  Stai^e  Department  of  Education - 

83.  Your  Teeth.    16  mm.    10  min.    B/W.    Sound.    Dade  County,  1-03503- 

8U.    You  and  Your  Money.    16  mm.    15  inin.    ByA^.    Sound.    Local  Office. 

Federal  Reserve  Baiik. 

FiJmstrips: 

1.  Applying  for  a  Job.    Chicago:    Society  for  Visual  Education. 

2.  Applying  for  a  Job.    New  York:    McGraw-Hill.  Book  Company. 

3.  Belonging  to  a  Crcr^d.    Chicago:    Society  for  Visual  Education. 
O  .   
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Choosing  Your  Career,    Pleasantville,  New  York:    Guidajice  Associates 


Developing  Social  I^turity^    New  York:    McGraw-Hill  Book  Ccnpar-y. 


6. 


Dropout 3  The,    Pleasantville,  New  York:    G\iidance  Associates. 


7.  Fundamentals  of  Thinking >    New  York:    McGraw-Hill  Book  Conipany. 

8.  Finding  the  Right  Job  for  You.    New  York:-  McGravr-Hill  Book  Ccnpeny, 

9.  First  Ye?.r  in  High  School.    Pie  as  ant  vi  lie,  New  York:  Guidance 

Associates. 

10*    Getting  Alone;  with  Others.    New  York:    ^!cGraw-Kill  Book  Conrpany. 

11.  Going  Steady,    New  York:    McGraw-Hill  Book  Company. 

12.  How  To  Make  a  Career  Decision.    New  York:    The  New  York  Times, 

Filmstrip  of  the  Month. 

13.  Job  Interview,  The,    Jamaica,  New  York:    I^^e-Gate  House  ^Inc. 

Ik.    Let's  Look  at  Careers.  New  York:    The  New  York  Times,  Filmstrip 
of  the  Month. 

15*    Occupational  Education  Series.    Jamaica,  New  York:  Eye-Gate 
House  Inc, 

l6*    Road  to  Nowhere.    Pleasantville,  New  York:    Guidsjice  Associates. 

17^    Smoking  Problen,  The,  Chicago:    Society  for  Visual  Education,  Inc. 

18.  Speaking  and  Writing,  Jamaica,  New  York:    E^ye-Gate  House  Inc. 

19.  What  You  Should  Know  Before  You  Go  to  Work.    Pleasantville,  New 

York:    Guidance  Associates. 

20^    World  of  Work  Series.    Pleasantville,  New  York:    Guidance  Associates 

21m    Your  Job  Interview.    New  York:    Reader's  Digest  Inc.,  Punk  & 
Wagnalls  Ccxnpany. 


Standardized  Tests: 

1.    Picture  Inventory  Test,  California  Test  Bureau, 
Division  of  McGraw-Hill  Book  Company 
Del  Monte  Research  Park,  Montery,  California 

2*    Ohio  Vocational  Interest  Survey 

Har court.  Brace  a^id  World  Inc. 
757  Third  Avenue,  New  York,  N.  Y. 
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SOURCES  0?  M^-TERIALS 


,1.    American  Caxicer  Society,  Inc. 
219  East  U2nd. Street 
Nev  York,  N.  Y,  1001? 

2.    Association  Films,  Inc. 
3^7  Madison  Avenue 
New  York,  N.  Y.  1001? 

3«    College  Entrance  Exaiaination  Board 
College  Board  Film  Library 
267  West  25th  Street 
New  York,  N*  Y,  10001 

4.  Coronet  Instructional  Films 
65  East  South  Water  Street 
Chicago,  Illinois  60601 

5.  Educational  Testing  Service 
Princeton 

New  Jersey  085^ 

6.  Eye-Gate  House,  Inc. 
li|6-01  Ai'cher  Avenue 
Jemaica,  New  York  IIU35 

7.  Filmstrip  of  the  Month 
The  New  York  Times 

Office  of  K!ucational  Activities 

Time?  Square 

New  York,       Y.  IOO36 

8.  Florida  Industrial  Ccmaissioa 
Tallahassee 

Florida 

9*    Follett  Publishing  Company 
201  North  Wells  Street 
Chicago,  Illinois  60606 

10.    Funk  and  Wagnalls  Company 

Division  of  Reader's  Digest  Books 
380  Madison  Avenue 
New  York,  N.  Y.  10017 

U.    Guidance  Associates 

Harcourt,  Brace  and  World,  Inc. 
Pleasantville,  N.  Y.  10570 

12.    Jam  Handy  Corporation 

2821  East  Grand  Boulevard 
Detroit,  Michigan  ii8211 
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.xb.    John  Haneock  Life  Insuramce  Company 
.  PulDlic  Relations  Department 
200  Berkley  Street 
Boston,  ^!ass.  0211? 

lU.    Harcourt,  Brace  and  World,  Inc. 
757  'Ihird  Avenue 
Revf  York,  N.  Y.  10017 

15.  KcGrav-Hill  Book  Ccsnpany 
Text-Film  Division 

330  VZest  U2nd  Street 
Hew  York,       Y.  10022 

16.  McKay,  David,  Company,  Inc. 
750  Third  Avenue 

New  York,  N.  Y.  10017 

IV.    McKnight  and  KcKnight  Publishing  Company 
Towanda  Avenue  and  Route  66 
Bloominston,  Illinois  61701 

18.  Modern  Talking  Picture  Service,  Inc. 
7lU    Spring  Street,  N.W. 

Atlanta,  Georgia  30308 

19.  New  York  Department  of  Education 
Albany 

Kew  York  12210 

20.  New  York  Life  Insurance  Coii5)ajiy 
51  Madison  Avenue 

New  York,  N.  Y.  10010 

21.  Prentice-Hall,  Inc* 
70  Fifth  Avenue. 

New  York,  N.  Y.  10011 

22*    Science  Research  Associates 
259  East  Erie  Street 
Chicago,  Illinois 

23.    Scott,  Foresman  and  Company 
31U5  Piedmont  Road,  N.E. 
Atlanta,  Georgia 

•   2k.    Simon  and  Schuster 
630  Fifth  Avenue 
Hew  York,  N.  Y. 

25.    Society  for  Visual  Education,  Inc. 
I3U5  Diversey  Parkway 
Chicago,  Illinois  6061U 
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.  26.    South -^-Je stern  Publishing  Cccipany 
•   5101  Madison  Hoad 
Cincinnati,  Ohio  ^5227 

27.  Sterling  Publishing  Conpany,  Inc. 
U19  Park  Avenue  South 

New  York,  N.  Y.  IOOI6 

28.  U.  S.  Eiiiployment  Service 

Division  of  U.  S.  Department  of  Labor 
Washington  25,  D.  C. 

29.  U.  S.  Government  Printing  Office 
Washington,  D.  C. 

30.  University  of  Illinois  Press 
Urbana 

Illinois  61803 
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QUINMESTER  POST  TEST 


True-False  Test  Items 


Each  of  the  following  statements  is  either  true  or  false.  If 
the  .statement  is  true,  draw  a  circle  around  the  letter    T  iblloving 
it;  if  the  statement  is  liaise,  draw  a  circle  around  the  If  a 

statement  is  false  in  part,  it  is  entirely  false.    (Value  10  points) 


1.    If  you  are  under  the  age  of  16  you  can  orrease  and  ohan/=:e 

the  oil  on  a  car,  T  F 


0 


Under  16  years  of  age  you  can  mow  but  not  edge  a  lawn.  T  F 


3.  A  15-year-old  can  work  6  hours  a  day,  as  long  as  school 

and  work  does  not  exceed  8  hours.  T  F 

4.  A  l6-year-old  -^an  work  where  liquor  is  sold,  as  long  as 

he  does  not  serve  it.  T  f 

5.  If  you  are  told  to  do  something  on  your  job  which  you 
feel  is  illegal,  contact  the  local  labor  law  commission 
immediately.  T  F 

6.  One  of  your  parents  must  sign  your  work  permit  if  you 

are  under  16.  T  F 

Each  state  sets  their  own  minimum  wage,  T  F 

8,  Regardless  of  the  amount  you  make,  the  same  amount  is 

deducted  from  your  pay  check.  T  F 

9,  You  should  declare  more  deductions,  so  you  will  get  more  T  F 
money  each  paycheck. 

10.    There  is  someone  in  another  state  who  has  the  same  social 

security  number  as  you.  T  F 
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QUIh>ESTER  POST  TEST 


ERIC 


Kultiple  Choice  Items 


Each  statement  needs  a  word,  a  figure,  or  a  phrase  to  make 
it  correct.  Only  one  of  the  chcA^^^-  listed  is  eo.  Place 
the  number  of  the  choice  ^:ak-^  _n  tne  space  prrov  udec  at  the 
riF^ht  edge  cf  the  shppt      {   .i^....-     =)  poirits) 


1.  The  income  form  you  receive  from  your  employer  at  the  end 

of  the  year  is  the  (a)    10^    (b)    W^2    (c)  (d)    I050       (  ) 

2.  Cf  the  following  jobs,  the  only  one  which  is  not  in  the 
distributive  field  is  the  (1)    window  dresser  (2)  plumber 

(3)  salesman    (4)    receiving  clerk  (  ) 

3.  An  X-ray  technician  needs  an  additional  (a)    2  years 

(b)    4  years    (c)    1  year    (d)    3  years  of  training  after 

he  completes  high  school.  (  ) 

4.  Mechanization  in  the  future  will  lead  to  an  (1)  increase 

(2)  maintenance    (3)  decrease    (4)    none  of  these,  in  jobs^       (  ) 

5.  A  16-year-old  can  work  a  total  of  (1)    28    (2)    30    (3)  ^ 

(4)  35  hours  per  week.  (  ) 
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QUINME3TER  POST  TEST 


Essay  Questions 


-te.itj  ^ach  question  carefully  before  attempting  to  answer  it* 
Writ.e  zhe  answers  on  a  standard  answer  sheet  %diich  you  can  secure 
fro'-  your  instructor.    Be  accurate  and  neat  in  your  work.    Do  not 
cop-  the  question;  simply  number  the  question  in  the  left-hand 
Tiar£:in,    {Value  25  points) 


1.  The  need  for  additional  training  is  often  required  after  high 
school.  Why? 

2.  If  you  need  additional  information  about  a  specific  job,  whei^ 
would  you  seek  it? 

3.  What  changes  would  you  make  in  the  Child  Labor  Laws  if  give 
the  opportunity  and  why? 
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QUL\^STER  POST  TEST 


Computation 


Read  each  question  carefully  before  attempting  to  answer  it, 
Dr  all  your  fi^ring  on  the  hack  of  this  page  and  put  your  answer 
in     \e  space  provided.    Do  not  read  something  into  the  question 
vri^ich  is  not  there.     (Value  50  points) 


1.  John  works  38  hours  per  week  at  l.?3  per  hour.  His 
exoenses  are  $4  for  food,  $2,50  for  entertainment  and 
$1.25  for  transportation.    What  is  his  gross  salary  after 
expenses? 

2.  George*  works  ^3  hours  per  week.    He  works  36  hours  at 
1.97  per  hour  and  time  and  one  half  for  overtime.  His 
expenses  total  $9.76.    l^Tnat  is  his  gross  salary? 

3.  .^-^ck  works  42  hours  per  week.    He  works  37  hours  at 
$2.^  per  hour  and  double  time  for  overtime.    Hi:^  c  xpcnses 
total  i  of  his  total  salary.    What  is  his  gross? 

4.  J'^an  works  87  hours  per  month.  He  gets  $1.67  per  hour 
frtr  73  hours  and  time  and  one  half  for  overtime.  His 
expenses  are  $6.83  weekly.    What  is  his  gross  salary? 

5.  Harry  gets  $2.68  per  hoiir  and  works  33  hours  per  week. 
He  puts  $10  in  the  bank  each  week.    His  expenses  are 
$6.20  weekly.    How  much  money  including  savings  does 
he  gross  each  year? 
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KEI  TO  aUDJMESTER  POST  TEST 


Work-Experience  Program 
The  Law  and  the  World  of  Work 


TRUE  OR  FALSE  (Value  10  points) 

1.    False  6.  True 


2-  True  7.  False 

3.  False  8.  False 

4.  False  9.  False 

5.  False  10.  False 


MULTIPLE  CHOICE  (Value  15  points) 


1.  #2  (W-2) 

2.  #2  (Plumber) 

3.  #1    (2  years) 

4.  #1  (increase) 

5.  iliiio) 

ESSAY  (Value  25  points) 
Teacher  judgement 
COMPUTATION  (Value  50  points) 

1.  $^7,9? 

2.  $82.81 

3.  $86.72 
^.  1122^ 
5.  $4276.^ 
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SKETCHING 


Note  to  Tnsti^uctor 

Many  foGi.  that  sketching  is  far  more  useful  to  the  planner  than  ic;  mechaaical 
drawing  (drafting).     Most  of  the  principles  of  graphic  representation  can  be 
taught  through  sketches.     At  a  later  time  you  might  want  to  introduce  instrument 
drawing.     This  procedure  is  much  easier  for  the  student.     Learning  to  sketch 
pictorial  views  is  the  easiest  means  of  transition  from  experience  with  photo- 
graphs of  objects  to  worl'.ing  drawings. 

Objectives 

^he  students  will  be  able  to 

1.  Explain  the  importance  of  this  universal  graphic  language, 

2.  Demonstrate  the  ability  to  adequately  present  technical  ideas  by  means  of 
freehand  sketches . 

3.  Demonstrate  the  ability  to  visualize  three-dimensional  objects  in  space. 
Time  Required     One  week 

Instructional  Aids 

1.  Film,  "The  Language  of  Drawing,"  Georgia  Department  of  Education,  Film 
Libraries 

2.  Textbook  and  references 

3.  Chalkboard 

4.  Models  of  cars,   furniture,  toys,  appliances 

5.  Birdhouse 

6.  Tools  and  materials 


a.  Rule 

b.       Pencil  and  pape 

c.  Clipboard 

Charts 

a.      Lettering  charts  (Eberhard  faber)  , 

b.      Decimal  equivalent  and  tap  drill  sizes 

(L.  S.  Starrett  Co.) 

c.      Mechanical  Drawing  Wall  Chart  (F.  Post 

Co.) 

Blueprints 

a.  Machines 

b.  Tools 

c.       House  or  building 

Projection  box 

Introduction 

The  work  of  the  inventor,  engineer,  designer,  craftsman,  builder  and  others 
would  be  hopelessly  involved  if  there  were  not  a  language  which  all  of  these 
people  could  understand.     The  language  which  is  used  by  all  people  who  build 
or  service  things  is  the  universal  graphic  language  of  the  working  drawing. 
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Builders  and  service  people  are  not  the  sole  users  of  drawings  or  blueprints. 
Doctors  use  much  electrical  and  mechanical  equipment  which  requires  a  knowledge 
of  wiring  diagrams  and  blueprints.     Lawyers  frequently  are  called  upon  to 
interpret  diagrams  and  drawings  in  the  courtroom.     Almost  any  magazine  or 
newspaper  one  sees  today  has  many  charts,  diagrams,  and  section  views  used  fo 
convey  information.     Purchasing  department  personnel,  sales  people,  home  planners 
and  owners  all  need  a  knowledge  of  this  graphic  language. 

Subject  Matter  Outline 


The  importance  of  a  g^raphic  languag^e 

a.  To  industry 

b.  To  other  areas  of  work 

c.  To  home  owners  and  planners 

d.  To  the  student 

(1)  In  reading  books,  magazines,  newspapers 

(2)  In  building  things 


(Display  several  blueprints  and  diagrams  and,  in  general,  explain  what 
they  portray.     Display  a  blueprint  and  the  article  made  from  it,) 

(Present  the  film  *'The  Language  of  Drawing."    Review  the  film  after 
presentation. ) 

2,       Sketching'^^  is  used  by  those  in  authority  to  convey  ideas  to  others. 

a.  Industrial  designers  and  engineers  make  sketches  for  draftsmen  to 
reproduce  as  tracings  and  blueprints. 

b.  Draftsmen  make  sketches  before  making  a  drawing  to  plan  and  organize 
their  work. 

c.  Most  ideas  can  be  adequately  presented  by  means  of  a  sketch. 


3.  Materials  for  sketching  (demonstrate  use  of  each) 

a.  Paper 

b.  Pencil  (soft) 

c.  Rule — to  measure  object  after  sketch  is  made 

4.  Sketch  with  a  pencil  (demonstrate  technique) 

a.  Lines 

(1)  Horizontal  lines  (Have  students  sketch  football  field, 

(2)  Vertical  lines  baseball  diamond,  basketball  floor, 

(3)  Inclined  lines  ladder,  etc.,  but  be  certain  that 

(4)  Arcs  and  circles  what  they  draw  is  something  they  can 

(5)  Parallel  lines  recognize.) 

b.  Sketch  pictorial  views  (demonstrate  each). 

(1)  Oblique  -  sketch  a  book,  blrdhouse,  tool  -  45  degree  angle, 

(2)  Isometric  -  sketch  as  above  -  120  degree  angles. 

(3)  Pictorials  are  realistic — pictures-like. 

(a)  Easy  to  visualize — artist's  drawings. 

(b)  Show  details  poorly. 

c.  Sketch  orthographic  views  (working  drawings). 

(1)  Most  frequently  used  drawing 

(2)  Object  Imagined  in  a  box  (demonstrate  projection  box) 
Write  underlined  words  on  chalkboard 
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(3)  Views  (point  out  relationship  of  views) 

(a)  Top 

(b)  Front 

(c)  Side 

(4)  For  the  sketch  to  look  well,  it  must,  have  same  proportions  as 
object.  Estimate  ratio  of  height  to  width  of  front  of  object 
and  side.     Do  not  measure  the  object. 

(5)  Lightly  sketch  a  large  "L"  on  the  paper.     The  vertical  and 
horizontal  lines  of  the  **L"  should  be  about  1"  from  the  left 
and  bottom  of  the  paper. 

(6)  Using  the  ratios  estimated  in  "4"  block  out  the  outlines  of  the 
necessary  views.     (Point  out  the  relationship  of  views.) 

d.      Sketch  in  the  details. 

(Sketch  three  views  of  birdhouse  on  chalkboard.     Point  out  advantages 
of  true  size  and  shape  as  applicable.     Have  students  help  complete 
sketch,) 

(Have  students  sketch  three  views  of  a  book,  birdhouse,  cannister, 
school  building,   tool,  machine  part,  bicycle  part,  baseball,  etc..) 

5.  Notes  and  dimensions 

a.  Drawing  alone  is  incomplete. 

b.  Notes — convey  meaning  not  elsewise  indicated. 

(1)  Alphabet  -  (demonstrate  strokes) 

(2)  Numerals  -   (demonstrate  strokes) 

(a)  Indicate  size 

(b)  Indicate  location 

(c)  Read  from  bottom  or  bottom  and  right. 

(Have  students  practice  lettering  their  names,  school  names,  tool 
names,  typical  notes  on  drawings.) 

6.  Alphabet  of  lines  (demonstrate  each) 

a.  Object  outline 

b.  Dimension  line  and  arrow  head     (Place  between  and  outside  of  views  if 
possible.)     (Illustrate  dimensioning  of  arcs,  circles  and  narrow 
spaces.) 

c.  Extension  line 

d.  Center  line 

e.  Hidden  line 

f .  Border  line 

g.  Cutting  plane  line 

h.  Section  line 

7-      After  object  is  sketched  and  the  dimension  lines  placed  where  needed, 

measure  the  object  with  a  rule  and  place  the  necessary  dimensions  on  the 
sketch.     Check  carefully. 

(Have  students  place  necessary  notes  and  dimensions  on  sketches.) 

8.      Reading  a  rule  (sketch  rule  on  board) 

a.  Divisions  -  1/32,  1/16,  1/8,  1/4,  1/2,  1" 

b.  Stand  rule  on  edge  for  accuracy  in  reading 
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Summary  Questions 


1.  Who  uses  drawings? 

2.  How  does  the  engineer  convey  his  ideas  to  the  draftsman? 

3.  What  is  the  meaning  of  horizontal?    Vertical?     Parallel?  Arc? 

4.  How  does  an  oblique  drawing  differ  from  an  isometric?    What  are  the 
advantages  of  these  drawings?  Disadvantages? 

5.  What  is  a  working  drawing?    What  information  does  it  give? 

6.  Name  the  various  lines  used  on  a  drawing  and  explain  what  each  is  used 
for. 

7.  Why  is  it  unnecessary  to  measure  an  object  before  the  sketch  is  made? 
Assignment 

1.  Select  some  object  in  your  hoine^  sketch  it,  dimension  it  and  bring  to 
class  tomorrow. 

2.  Make  a  sketch  or  graph  reporting  sales  or  other  data. 

3.  Make  a  sketch  of  some  object  that  you  have  designed  and  that  you  believe 
you  can  construct  in  this  class. 

4.  Study  your  text. 

Methods  of  testing 

1.  Objective  test 

2.  Sketching  problems 

3.  Evaluation  of  application  of  techniques  throughout  year 
References 

1.  Coover,  S.  L.,  Drawing  and  Blue  Print  Reading,  McGraw  Hill,  New  York, 
1966. 

2.  Fuller,  Functional  Drafting  Today,  Famesworth  Publ.,  1966. 

3.  Giachino,  Engineering  and  Technical  Drafting  and  Graphjics,  American 
Technical  Society,  1966. 

4*      Giachino,  Freehand  Sketching,  American  Technical  Society,  1955. 

5.  Stephenson,  Drawing  for  Product  Planning,  Bennett,  1970. 
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PLANNING 


Lesson  6 


Mote  to  Instructor 

During  this  unit  you  might  notice  that  students  cannot  purposefully  plan  their 
work  when  they  have  little  or  no  understanding  of  the  tools,  materials  and 
processes  called  for.     For  this  reason  this  unit  might  be  used  as  motivational 
material  for  the  lesbons  which  follow.     The  instructor  should  return  to  this 
lesson  and  review  it  with  the  class  frequently. 

Objectives 

The  students  will  be  able  to 

1.  Plan  a  job  carefully  and  then  to  work  the  plan. 

2.  Think  in  an  orderly  and  logical  manner. 
3»     Perform  any  task  in  an  orderl}'  manner. 

4.    Make  a  bill  of  material  that  is  complete  and  accurate. 

Time  Required     One  to  two  days 
Instructional  Aids 

1.  Job  plan  sheet 

2.  Birdhouse  or  some  other  simple  object 

3.  Drawing  of  object  in  2 

Introduction 

After  an  object  has  been  designed  and  after  you  make  your  drawings,  you  will  be 
ready  to  bring  your  ideas,  your  tools,  and  your  materials  together.     This  is 
known  as  "planning  the  procedure  J'    Actually  it  is  a  way  of  deciding  on  what 
to  do  and  on  how  to  do  it.     In  industry  these  and  other  functions  are  r^rried 
out  in  the  product  engineering  and  industrial  engineering  or  production 
planning  departments. 

If  you  wanted  to  take  a  vacation  trip^  you  would  uridoubt:edly  make  careful  plans 
to  insure  getting  to  your  intended  destination.     Similarly,  before  constructing 
an  object,  it  is  necessary  that  you  c;irefully  plan  in  order  to  save  time, 
materials  and  effort.     To  be  most  successful,  you  must  "plan  your  work;  then 
work  your  plan." 

Subject  Matter  Outline 

(Motivate  student.     Point  out  examples  of  the  value  of  planning  a  vacation, 
a  ballgame,  a  fishing  trip,  a  trip  to  the  moon,  a  better  mousetrap.) 
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1.     Write  the  specifications  for  the  job. 

a.  Material 

b.  Construction 

c.  Finish 

d.  Other  unusual  details 


2.  Make  the  bill  of  material.     Most  of  your  laying  out  will  be  done  by 
referring  to  the  sizes  listed  on  this  bill  rather  than  by  again 
constructing  the  drawing. 

a.  NuiTiber  of  pieces,  names  of  pieces 

b.  Sizes — rough  and/or  finished 

c.  Material 

d.  Total  amount  of  material  of  a  kind 

e.  Cost,  unit  and  total 

3.  Plan  the  procedure  for  the  job. 

a.  Determine  what  is  to  be  done  and  how  it  is  to  be  done. 

b.  Determine  best  order  in  which  steps  are  to  be  performed. 

c.  Provide  instructor  checkpoints. 

d.  General  procedure  for  most  constructional  activities.     (List  on 
chalkboard. ) 

(1)  Design,  draw  and  plan 

(2)  Select  materials 

(3)  Layout — instructor  check 

(4)  Cut  to  rough  size 

(5)  Record  material  sizes  on  stock  card 

(6)  Cut  to  exact  size 

(7)  Provide  for  fastening 

(8)  Assembler-instructor  check 

(9)  Prepare  for  f inish"instructor  check 
(10)    Apply  f inish--instructor  check 

(Explain  and  illustrate  on  a  typical  example  the  above  steps.  Emphasize 
that  student  must  indicate  what  he  will  do  and  how  he  will  do  i^.  Let 
students  help  analyze  the  operations  insofar  as  possible.) 

Summary  Questions 

1.  Why  is  it  necessary  to  plar.  the  procedure  for  a  job? 

2.  Why  does  your  instructor  limit  you  in  your  choice  of  jobs  at  first? 

3.  When  can  you  design  and  plan  a  job  yourself? 

4.  Of  what  value  is  the  bill  of  material  when  laying  out? 


Assignment 

1.  Write  the  specifications,  make  a  bill  of  material,  and  plan  the  procedure 
.or  the  problem,  product  or  activity  you  have  selected. 

2.  Study  your  text. 

3.  Evaluate  student's  job  planning  throughout  year« 
Miithod  of  Testing 


1.     Objective  test. 

2*     Evaluate  student's  thoroughness  in  planning  and  care  in  following  his  plan. 
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Lesson  7 


SELECTING  MATERIALS 


Note  to  Instructor 

The  materials  outlined  in  this  lesson  should  be  found  in  most  general 
laboratories.     I£  you  have  other  materials  which  you  use  often,  add  their 
names  to  this  lesson. 

The  purpose  of  this  lesson  is  to  give  students  an  overview  of  the  materials 
commonly  used  in  industry  and  to  place  the  responsibility  for  learning  with 
the  student.     He  should  be  required  to  make  choices  on  the  basis  of  adequate 
instruction,  textbook  study,  and  reference  to  notes  taken  in  class. 

Objectives 

The  students  will  be  able  to 

1.     Describe  the  common  materials  of  construction,  their  characteristics  and 
uses . 

2«     Describe  the  relative  values  of  the  materials  available. 
3.     Demonstrate  ways  of  conserving  materials. 

Time  Required    One  to  two  days 

Instructional  Aids  ; 

1.  Material  samples-trough,  dressed  and  finished 

a.  White  pine 

b.  Poplar 

c.  Walnut 

d.  Mahogany 

e.  Plywood,  fir,  gum,  etc. 

f.  Tin  plate 

g.  Black  iron  sheet,  28  ga. 

h.  Copper,  24  oz. 

i.  Aluminum,  16  ga.  22  ga. 
j.     Cold  rolled  steel  rods 

k.     Hot  rolled  steel,  band  iron,  angles,  squares 
1.     Insulated  wire 

1.  Cotton 

2.  Rubber  -  plastic 

3 .  Ename  1 
m.  Plastics 

2.  Chalkboard 

Introduction 


Selecting  the  best  material  for  a  job  is  one  of  the  steps  you  must  tak'^.  early 
in  the  process  of  planning  a  successful  product.    In  this  unit  we  will  study 
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those  factors  that  go  into  making  a  good  selection  from  the  materials  which 
are  available  in  the  laboratory. 


Subject  Matter  Outline 

1.    Woods     (Display  samples  of  each) 
a.    Kinds  of  wood 

(1)  White  pine 

(a)  Characteristics 

1.  Soft 

2.  Easy  to  work 

3.  Inexpensive,  cost  ...   (quote  cost) 

4.  Color — white  to  tan 

5.  Close,  straight  grain 

6.  Light  weight 

(b)  Uses 

1.  For  items  not  subjected  to  great  strain  or  wear 

2.  For  items  to  be  painted 

3.  For  building  purposes 

(2)  Poplar 

(a)  Characteristics 

1.  Color — greenish  to  white 

2.  Very  close  grain 

3.  Light  in  weight 

4.  Soft,  straight  grain 

5.  Medium  strong 

6.  Easy  to  work 

7 .  Inexpensive ,  costs 

(b)  Uses 

1 .  Construction ,  boxes 

2.  Cheap  furniture 

3.  Imitation  for  mahogany  and  walnut 

(3)  Walnut 

(a)  Characteristics 

1.  Color — dark  rich  brown 

2.  Open  grained 

3.  Medium  weight,  fairly  hard 

4.  Straight  grain 

5.  Works  easily 

6.  Warps  very  little 

7.  Very  durable 

8.  Expensive,  costs 

9.  Finishes  well 

(b)  Uses 

1*     For  all  high  grade  work 
2.     Boat  building 

(4)  Mahogany  (Philippine,  African  or  Honduras) 
(a)  Characteristics 

1.  Color--tan  to  dark  reddish  brown 

2.  Very  strong 

3.  Warps  very  little 

4.  Sometimes  hard  f.o  work  due  to  crooked  grain 
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5.  Finishes  well 

6.  Expensive,  costs 

7.  Open  grained 
(b)  Uses 

1.  Best  of  cabinet  woods 

2.  Interior  finishes 

3.  Boat  building 
(5)  Plywood 

(a)  Sold  by  sq^uare  foot 

(b)  Standard  sheet  is  4'  x  8';  thickness  is  1/4'',  3/8",   1/2^',  3/^ 

(c)  Price  varies  with  thickness  and  material 

(d)  Light,  inexpensive,  strong 
Computing  cost  of  wood 

(1)  Computed  in  board  feet 

(2)  All  thicknesses  under  1"  computed  as  1*'  thick 

(3)  All  thicknesses  over  1''  computed  to  next  higher  1/4  inch. 

(4)  Formula  for  computing  bpard  feet   (write  on  chalkboard) 
Thickness  x  Width  x  Length  (in  inches) 

144 

Example:     1'^  x  6"  x  144*^    ^  6  bd .  ft. 
144 

Conservation 

(1)  Select  stock  as  near  size  of  piece  as  possible 

Example:     for  a  piece  l/T'  x  5*'  x  12"  cut  rough  stock  3/4''  x  6"  x 
12  1/4" 

(2)  Always  layout  froin  end  of  board,  but  watch  for  checks  or  other 
defects  in  board 

(3)  Measure  correctly  and  have  instructor  check  wox% 
Check  questions  and  summary 

(1)  What  are  some  of  the  characteristics  of  white  pine,  poplar, 
walnut,  mahogc\ny? 

(2)  What  are  some  of  the  uses  of  white  pine,  poplar,  walnut,  mahogany? 

(3)  How  does  the  thickness  of  wood  affect  the  calculation  of  board 
feet? 

(4)  What  is  the  difference  between  board  measure  and  square  measure? 

tals  (Display  samples  of  each) 
Types  of  metal 

(1)  Tin  Plate  -  Sheet  steel  covered  with  tin 

(a)  Characteristics 

1.  Light  weight 

2 .  Inexpens  i ve ,  costs 

3.  Easy  to  work 

4.  Easy  to  assemble  by  soldering 

(b)  Uses 

Example:     Snail  sheet  metal  objects  such  as  tin  cans,  trays, 
funnels,  boxes. 

(2)  Black  i  ron  sheet 

(a)  Characteristics 

1«     Relatively  inexpensive,  costs 

2.    Difficult  to  work  in  heavy  gauges,  easy  in  light 
3#    Assembled  by  most  methods 
4.     Should  be  painted* 
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(b)  Uses 

Example:     Sheet  metal  oojects  such  as  signs,  boxes,  cabinets. 

(3)  Copper 

(a)  Characteristics 

1.  Easy  to  work 

2.  Expensive,  costs 

3.  Polishes  well 

4^     Tarnishes  easily 
5.     Easy  to  solder 

(b)  Uses 

1.  Art  metal work 

2.  Metal  spinning 

(4)  Aluriiinum 

(a)  Characteristics 

1.  Easy  to  work 

2.  Relatively  inexpensive,  costs 

3.  Polishes  well 

4.  May  be  welded  or  soldered  with  special  techniques 

(b)  Uses 

1.  Art  metalwork 

2.  Metal  spinning 
(^)    Mild  Steel 

(a)  Characteristics 

1.  Soft 

2.  Easy  to  work 

3.  May  be  case  hardened  only 

4.  Relatively  inexpensive,  costs 

(b)  Types 

1.  Hot  roll  -  scale 

2.  Cold  roll  -  exact  size,  harder  than  hot  rolled. 

(c)  Shapes 

1.  Band 

2.  Bars 

3 .  Round 

4.  Squares 

5.  Angle 

6.  Hollow  tubing 

(d)  Uses 

Example:    Legs^  scrolls,  lamps 
(6)    Galvanized  Steel 

(a)  Characteristics 

1.  Light  weight 

2.  Easy  to  vork 

3.  Relatively  inexpensive,  costs 

4.  Zinc  protective  coating 

(b)  Uses 

1.  General  sheet  metal  work 

2.  Roofing  construction 

3.  In  Weather 
b.    Computing  cost  of  metal 

(1)  Computed  in  square  feet  or  lineal  feet 

(2)  Formulas  for  computing  square  feet  (write  on  chalkboard) 
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(a)  Length  x  Width  (in  inches) 
144 

Example:     6"  x  6^'  ^  1/4  sq.  £t. 
144 

(b)  Length  (in  feet)  x  Width  (in  inches) 

12 

Example:     4'  x  18^'  ^  6  sq.  £t. 
12 

(Have  students  work  several  examples.) 

c.  Conservation 

(1)  Select  stock  as  near  size  as  piece  as  possible. 

(2)  Always  cut  from  end  of  piece. 

(3)  Design  project  to  make  maximum  use  of  sizes  of  stock  available. 

(4)  Have  instructor  check  layout. 

d.  Check  Questions  and  Sutnmary 

(1)  What  are  some  of  the  uses  of  tin  plate,  black  iron  sheet,  copper, 
aluminum,  mild  steel? 

(2)  What  are  some  of  the  characteristics  of  tin  plate,  black  iron 
sheet,  copper,  aluminum,  mild  steel? 

(3)  In  what  shapes  are  metals  available? 

(4)  What  are  the  advantages  and  disadvantages  of  woods  and  metals? 

3.  Wire 

a.  Types  of  wire 

(1)  Annealed  iron 

(a)  Characteristics 

1.  Inexpensive,  costs 

2.  Easy  to  work 

3.  Poor  conductor  of  electricity 

4.  Annealed  means  softened — by  heat 

(b)  Uses 

1 .  Ornamentation 

2.  Providing  support 

(2)  Copper 

(a)  Characteristics 

1.  Good  conductor  of  electricity 

2.  May  be  single  or  multiple  stranded 

3.  Relatively  inexpensive,  costs 

4.  Easy  to  work 

(b)  Uses--for  electrical  conductors 

(c)  Types  of  insulation 

1.  Cotton 

2.  Rubber 

3.  Enamel 

b.  Computing  Cost  of  Wire 

(1)  Wire  is  sold  by  pound  or  by  lineal  foot 

(2)  Diameter  or  wire  gauge  must  be  considered 

c.  Check  Questions  and  Summary 

(1)  What  are  some  of  the  characteristics  of  annealed  iron  and  copper 
wire? 

(2)  What  are  some  of  th;>  uses  of  annealed  iron,  and  copper  wire? 

(3)  What  are  three  types  of  insultation? 

(4)  How  is  cost  of  wire  computed? 
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4.  Plastics 


5.     (Add  other  materials  you  can  provide.) 
Suinmary 

As  you  can  see,  there  are  many  things  which  go  int^  determining  the  mateiial 
you  will  use  in  a  product.     Study  each  of  the  materials  we  have  discussed 
carefully  before  making  your  choice  and  also  consider  using  materials  which 
we  have  not  discussed. 

You  should  take  care  in  designing  your  product  to  make  maximum  conservation  of 
the  materials  available. 

Suinmary  Questions 

1.  How  is  the  cost  of  wood  computed? 

2.  What  are  the  two  formulas  for  confuting  board  feet?    How  are  they  used? 

3.  What  are  some  of  the  woods  we  have  in  this  laboratory  and  thair 
characteristics? 

4.  How  do  we  compute  the  cost  of  metals? 

5.  What  general  shapes  and  sizes  does  wood  come  in? 

6.  What  are  some  of  the  products  made  from  wood  and  metal? 

7.  How  woiild  you  go  about  choosing  the  right  material  for  your  project? 

Assignments 

1,  Choose  the  materials  for  your  product  and  prepare  a  short  sunntiary  on  why 
you  chose  them, 

2.  Study  your  text. 

Methods  of  Testing 

1.  Objective  test 

2.  Identification  of  materials 

3.  Problems  dealing  with  materials  and  industrial  design 

4.  Evaluate  summary  of  material  choice 
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Lesson  8 


MEASURING  AND  LAYING  OUT 
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Note  to  Instructor 

Measuring  and  laying  out  tools  and  procedures  are  most  important  in  industry 
and  to  the  student  wording  in  the  laboratory.     The  purpose  of  this  lesson  is 
to  make  the  student  aware  of  the  various  layout  tools  and  their  use.  Success 
in  the  laboratory  will  depend  greatly  on  his  ability  to  use  layout  tools  and 
follow  layout  procedures.     Every  effort  should  be  made  to  make  sure  all 
students  have  a  thorough  knowledge  of  layout  procedures  and  tools. 

Ob  jec tives 

The  students  will  be  able  to 

1.  Demonstrate  the  ability  to  read  and  use  the  common  tools  for  measuring 
and  laying  out  work. 

2.  Describe  a  proper  layout  procedure, 

3.  Demonstrate  an  understanding  of  precise  layout  and  measurement  through 
good  craftsmanship. 

Time  Required    One  to  two  days 

Instructional  Aids 

1,  Film  "Measuring  and  Layout  Tools''  -  #5260,  one  reel,  color,  Georgia 
State  Department  of  Education  Film  Library 

2.  Lufkin  Rule  Chart  (Lufkin  Rule  Co.) 

3.  Chalkboard 

4.  Textbook 

5,  Blueprint  or  completed  plan  sheet 

6,  Tools  and  materials 

a.  Pencil 

b.  Knife 

c.  Scriber 

d.  Prick  punch 

e.  Center  punch 

f.  Bench  rule 

g.  Push  pull  tape 

h.  Calipers  -  inside  and  out 

1,    Dividers,  toolmakers  and  wings 

j.     Sliding  "T"  bevel 

k.     Ball  peen  hammer 

1,     Try  and  miter  square 

m.    Combination  square 

n.     Framing  square 

o.     Small  piece  of  metal  and  wood 

p,     12"  rule  (one  per  student) 
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Introduction 


1.  What  is  layout?         Mar^  Ircles  and  arcs  on  material  surface 

2,  Who  uses  layout  and  me^: 


a. 

Auto  mechanic 

b. 

Cabinet  maker 

c. 

Carpenter 

d. 

Furniture  maker 

e. 

Engineer  and  architect 

f. 

Contractor 

g. 

Sheet  metal  worker 

h. 

Machinist 

i. 

Welder 

j. 

Any  craftsman  or  technician 

3,     Importance  of  layout  and  measurement 

a.  Necessary  for  accuracy 

b.  Necessary  for  good  design 

c.  Necessary  for  function  of  any  construction 
Subject  Matter  Outline 

1.  Layout  is  the  process  of  transferring  a  pattern  to  the  material. 

a.  The  finished  job  can  be  no  more  accurate  than  the  layout. 

b.  Always  check  layouts  carefully  before  cutting. 

c.  Process  is  similar  on  wood,  metal  or  plastics. 

2.  Measuring  -  (Display  lufkin  rule*  chart) 

a.  Various  types 

(1)  Bench  rule  is  12-24"  long,  used  for  accurate  work 

(2)  Folding  rule  is  6-8-10-12  ft.  long,  not  too  accurate 

(3)  Push-pull  tape  is  6,  8,  10,  12  ft.  long,  handy  to  carry 

b.  How  to  read  1/2",  1/4",  1/8",  1/16"  (Draw  large  rule  on  board  and 
explain  the  markings) 

(1)  Use  on  edge  for  accurate  measurement 

(2)  Transfer  of  dimensions  from  paper  to  work 

(3)  Measure  twice,  cut  once 

(Pas8  out  12"  rules  and  have  each  student  measure  some  small  objects  and 
record  findings  on  paper.     Check  each  student  for  accuracy.) 

c.  .  Calipers  --(outside  and  inside) 

(1)  Used  to   transfer  and  check  measurements 

(2)  Difference  between  outside  and  inside  calipers 

(3)  Uow  to  set-touch  and  feel 

3.  Marking  lines  and  points  on  materials  (demonstrate  use  and  care  of  each) 
a.  Pencil 

(1)  Use  on  wood,  aluminum  and  copper 

(2)  Gauge  with  pencil 

(3)  Use  a  "V"  for  accurate  location  of  point 

^*    Knife       Use  on  wood  for  greatest  accuracy  in  layout 
c.  Scriber 

(1)  On  metal        scratches  line,  won't  rub  off 

(2)  Handle  with  care 

*Write  underlined  words  on  chalkboard. 
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d.  Prick  punch 

(1)  Mark  points  on  metal  that  were  located  with  scriber 

(2)  Tap  with  ball  peen  hammer 

e.  Center  punch 

(1)  Mark  centers  for  drilling 

(2)  Tap  with  ball  peen  hammer 

f.  Dividers  (toolmakers  and  wing) 

(1)  Set  to  dimension  on  the  rule 

(2)  Divide  lines  or  spaces  in  equal  parts 

(3)  Transfer  dimensions 

(4)  Bisect  angles 

(5)  Squeeze  legs  of  toolmakers  dividers  together  and  spin  nut 

g.  Marking  gauge 

(1)  To  scratch  lines  parallel  to  an  edge 

(2)  Keep  spur  sharp 

(3)  Do  not  use  across  the  grain 

4.  Making  square  and  angular  layouts  (demonstrate  each)   (Emphasize  the 
importance  of  squareness,  the  advantages  to  the  worker) 

a.  Try  and  miter  square 

(1)  Check  right  and  forty-five  degree  angles 

(2)  Used  on  small  pieces 

(3)  Handle  with  care 

(Let  several  students  check  for  squareness.) 

b.  Combination  square 

(1)  Similar  to  try  and  miter  square  in  purpose 

(2)  Importance  of  lock — if  not  locked  will  be  inaccurate 

(3)  Can  use  rule  by  loosening  lock  and  nut  and  sliding  square  head  off 

(4)  Point  out  advantages  over  try  and  miter  square 

(5)  Handle  with  care 
c •     Framing  square 

(1)  Used  on  large  work 

(2)  Mention  various  markings  and  tables 

(3)  Handle  with  care 

d.  Selecting  proper  square  for  the  job--select  the  square  that  will  give 
the  degree  of  accuracy  desired  and  that  fits  the  size  of  the  work. 

e.  Sliding  "T"  bevel 

(1)  Check  and  transfer  angles 

(2)  Importance  of  lock 

(Have  a  student  check  angle  of  slanting  table  leg  and  point  out  how  to 
transfer  this  to  other  legs.) 

5.  Patterns  and  templates 

a.  Full  scale  layout  on  paper,  cardboard  or  sheet  metal 

b.  Transfer  to  wood,  metal  and  other  materials  by  tracing  shape 

c.  Mother  uses  one  in  making  dresses 
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Summary 


(Introduce  and  present  film  "Measuring  and  Layout  Tools.") 

1.  Measuring 

a.  Rule  on  edge 

b.  Measure  twice,  cut  once 

c.  Calipers  used  to  check  "1 ons 

2.  Marking  -  depends  on  car-    in  .        ing  points 
Question:    What  tools  are  make  points? 

3.  Squaring  is  of  utmost  importance  to  the  function. 

a.  Try  square 

b.  Combination  square 

c.  Framing  square 

d.  Sliding  '*T"  bevel  -  for  other  than  45  degrees  or  90  degrees 

4.  Other  layout  tools 

a.  Template  -  trace  around  easiest  method 

b.  Dividers  -  arcs  and  circles 

c.  Marking  gauge  -  parallel  lines 

5.  Steps  for  layir;  out  on  wood,  metal,  plastics,  etc. 

a.  Select  tools  needed 

b.  Work  from  a  trued  edge  if  possible 

c.  Locate  arcs  and  circles  first 

d.  Draw  straight  lines 

e.  Check  accuracy  against  drawing 

SuTTgnary  Questions 

1.  Who  uses  layout  and  measuring  tools? 

2.  What  are  the  steps  and  tools  used  for  making  a  layout  on  wood?     On  metal? 

3.  Why  should  care  be  taken  to  assure  accuracy? 

4.  What  relation  is  there  between  layout  and  craftsmanship? 

5.  Give  the  name  and  use  of  each  layout  and  measuring  tool. 

6.  What  is  "layout"? 

Assignment 

1.  Make  study  assignments  concerning  layout  and  measurement  in  the  industrial 
arts  book  adopted  for  the  school.. 

2.  Special  reports  concerning  other  layout  methods  should  be  assigned  to 
the  accelerated  students  and  some  should  visit  an  industrial  shop  that 
uses  layout  materials  and  report  their  findings  to  the  class.. 

3.  Lay  out  your  pattern  on  the  material  you  selected. 
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Method  of  Testing 

1.  Teacher  should  evaluate  students  on  their  independent  and  craftsman-like 
application  of  instruction  to  their  work. 

2.  Objective  test 

3.  Evaluate  reports 
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Lesson  9 


CUTTING  TO  ROUGH  SIZE 


Note  to  Instructor 

The  purpose  of  this  lesson  is  to  make  the  students  aware  of  the  more  common 
hand  tools  and  the  processes  of  roughing  out  materials.     Demonstrate  each 
process,  ask  questions  as  you  proceed  and  invite  various  students  to  assist 
you  in  presenting  the  lesson  to  your  class.    You  may  wish  to  add  instruction 
in  the  use  of  the  jig  saw,  band  saw,   lathe  and  drill  press  to  this  unit. 

Oblectives 

The  students  will  be  able  to 

1.  Choose  cutting  tools  wisely. 

2.  Perform  common  cutting  operations. 

3.  Work  safely  and  with  regard  for  others. 

4.  Cooperate  in  sharing  tools  and  maintaining  an  awareness  of  the  v;elfare 
of  others. 

Time  Required    One  to  two  days 

Instructional  Aids 

1.  Chalkboard 

2.  Tools  and  materials 

a.  Board  -  1"  x  4"  x  24" 

b.  Crosscut  saw 

c.  Ripsaw 

d.  Backsaw 

e.  Compass  saw 

f.  Coping  saw 

g.  Piece  of  plywood  -  1/4"  x  6"  x  6" 

h.  Band  iron  -  1/8"  x  3/4"  x  6" 
Sheetmetal  -  6"  x  6",  28  ga. 

j.  Hacksaw 

k.  Sawhorses 

1.  Wire-cutting  pliers 

m.  1/4"  X  6"  round  steel 

n.  Cold  chisel 

o.  Ball  peen  hammer 

p.  Rule 

3.  Charts 

a.  Disston  File  and  Hacksaw 

b.  Disston  Handsaw  Cuts 

c.  Disston  Special  Purpose  Saws 

d.  Disston  -  How  to  Use  a  Handsaw 
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Introduction 


After  the  pattern  has  been  transferred  to  the  material,  it  should  be  checked 
carefully  against  the  bill  of  material.     Then  you  are  ready  to  cut  the 
material  to  its  rough  size. 

Most  materials  are  cut  slightly  oversize  so  that  the  cutting  marks  of  the 
tools  may  be  removed  and  so  that  the  parts  can  be  later  reduced  to  exact 
dimensions*     Sometimes  it  is  permissible  to  cut  materials  to  exact  dimensions 
with  the  roughing-out  tools  because  the  cutting  marks  will  be  concealed  by 
further  construction.     Always  insure  rhat  no  tool  marks  will  appear  in  a  piece 
of  material  after  it  is  assembled.     One  indication  of  fine  craftsmanship  is 
the  complete  absence  of  tool  marks  in  the  finished  product. 

After  cutting  your  stock  to  rough  size,  enter  the  amount  of  material  used  on 
your  stock  card. 

Subject  Matter  Outline 

1.     Saws  (Woods  and  most  heavy  metals  are  generally  cut  to  rough  size  with 
saws  of  one  kind  or  another) 
a.     Handsaws  -  for  cutting  wood  only 
(1)  Selection 


(a)     Crosscut  saw^ 


1, 

60  degrees  pointed,  "V"  teeth  (Refer  to  Disston  Saw 

Chart) 

1. 

"Cuts"  across  grain 

3. 

8-12  points  per  inch 

Rip 

Saw 

1. 

90  degrees  chisel  shaped  teeth  filed  straight  across 

(Refer  to  Saw  Chart) 

2, 

Saw  with  the  grain 

3. 

5-7  points  per  inch 

(2)  Sawing  (Demonstrate  grip  on  handle  and  sawing) 

(a)  Keep  work  horizontal,  if  possible,  on  saw  horse  or  in  vise, 

(b)  Use  thumb  of  left  hand  for  guide  (note  left-handed  students) • 

(c)  Cut  1/16"  from  line  in  waste  stock, 

(d)  Start  cut  on  back  stroke. 

(e)  Crosscut  at  45  degrees,  rip  at  60  degrees. 

(f)  Use  long,  even  strokes, 

(g)  Change  direction  by  twisting  slightly  on  forward  stroke. 

(h)  Use  short,  light  strokes  to  complete  cut. 

(i)  Hold  piece  being  cut  off. 

(j)  Protect  teeth  against  foreign  objects. 

(3)  Safety 

(a)  Keep  fingers  away  from  teeth. 

(b)  Keep  saw  in  kerf. 

(c)  Do  not  force  saw. 

(d)  Replace  saw  on  tool  panel  when  through, 

(e)  Report  injuries  to  instructor. 


*    Write  underlined  words  on  chalkboard. 
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(Have  a  student  or  two  demonstrate  sawing.) 

b.  Special  purpose  saws  for  wood 

(1)  Back  saw  (Display) 

(a)  Used  for  very  accurate  sawing  as  in  joint  and  cabinet 

(b)  16  points  per  inch,  filed  like  crosscut  saw 

(c)  Reinforced  back 

(d)  May  be  used  for  plastics 

(Demonstrate  use  and  care.) 

(2)  Coping  saw  (Display) 

(a)  For  sawing  irregular  shapes 

(b)  Blades  replaceable 

(c)  Ripsaw  teeth 

(d)  Hold  work  in  vise  or  on  coping  saddle 

1.  Vise         teeth  point  forward 

2.  Saddle        teeth  point  to  handle 

(e)  Tighten  blade  by  turning  handle 

(f)  Blade  may  be  turned  360  degrees  so  work  clears  frame 

(g)  May  be  used  for  plastics 

(Demonstrate  use  and  care.) 

c .  Hacksaw, 

(1)  For  metal  or  plastics  sawing 

(2)  Replaceable  blades 

(a)  16  teeth,  thick  and  soft  materials 

(b)  24  teeth,  general  purposes 

(c)  32  teeth,  thin  materials,  conduit 

(d)  Select  blade  that  permits  at  least  2  teeth  on  material 
avoid  stripping  teeth 

(e)  Tension  blade  tightly 

(3)  Adjustable  frames  for  blades  6*'  -  12"  long 

(4)  Sawing  (Demonstrate) 

(a)  Start  as  you  would  crosscut  saw  or — 

(b)  File  notch  at  proper  location  and  start  saw  in  notch. 

(c)  Hold  handle  and  end  of  frame. 

(d)  Use  long  even  strokes,  use  body  and  arms. 

(e)  A-pply  pressure  on  forward  stroke  only. 

(f)  Cut  at  40-50  strokes  per  minute. 

(g)  Ease  up  on  final  strokes. 

(h)  Allow  1/32"  for  filing  to  exact  size. 

(Have  stu:?ent  demonstrate  hack  sawing.) 

^*    Jig  Saw  and  Band  Saw 

Snips 

a.     T3rpes  (Display  each) 

(1)  Straight 

(2)  Curved' 
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(3)  Comppund 

(4)  Aviation 

b.  For  cutting  sheet  metals  only,  not  wire 

c.  Capacity 

(1)  Sheet  steel  -  22  ga 

(2)  Aluminum J  copper  -  16  ga 

d.  Use  as  you  would  scissors  to  cut  paper 

e.  Usually  cut  on  line 

(Demonstrate  use  of  each  snip.) 

3.  Cold  chisels 

a.  For  shearing  cold  metals     sheet,  band  iron,  rivets,  etc. 

b.  Check  cutting  edge  -  sharp,  60  degrees  bevel,  no  mushroomed  head 

c.  Hold  work  in  vise  or  on  rcrap. 

d.  Wear  goggles. 

e.  Grasp  chisel  firmly. 

f.  Place  on  line,  watch  heac  of  chisel  and  strike  sharp  blows  with  ball 
peen  hammer. 

g.  Warn  and  watch  for  others. 

(Demonstrate  shearing  piece  of  band  iron.) 

4.  Pliers        Use  only  wire  cutting  pliers  to  cut  wire 

a.  Diagonals 

b.  Lineman s 

c.  CoTiimon        slip  joint 

5.  Lathe 

6.  Drill  Press 
Summary 

1.  This  unit  prepares  you  to  cut  wood,  metals  and  plastics  to  rough  size. 

2.  Names  of  tools  used  to  cut  rough  size 

a.  Ripsaw 

b.  Crosscut  saw 

c.  Backsaw 

d.  Coping  saw 

e.  Compass  saw 

f.  Tinner's  snips 

g.  Hacksaw 

h.  Cold  chisel 

i.  Pliers 

3.  Safety  and  care  of  tools 

a.  Pay  attention  to  what  you  are  doing. 

b.  Never  place  hand  in  front  of  an  edge  toolc 

c.  Exercise  caution  especially  when  starting  a  cut  with  saws. 

d.  Report  all  injuries  to  ii^  '  :ructor. 

e.  Keep  your  tools  in  an  oro   rly  array  on  the  work  bench. 

f.  Return  tools  to  panel  as   ^  )on  as  you  are  through  with  them. 
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Summary  Questions 


1.  Which  tool  would  you  use  to 

a.  Cut  a  board  to  length? 

b.  Cut  a  board  to  width? 

c.  Cut  a  4"  circle  in  sheet  rock? 

d.  Cut  out  a  star  in  3/8*'  plywood? 

e.  Cut  a  curved  layout  in  24  ounce  copper? 

f.  Saw  a  diagonal  line  in  3/4'*  board? 

g.  Cut  off  3/8"  steel  rod? 

h.  Cut  a  figurine  in  1"  white  pine? 

2.  Why  are  the  t:  -^th  on  a  crosscut  s?.w  filed  to  a  knife  like  point? 

3.  Why  j.s  a  bloc:,  of  wood  sometimes  used  as  a  guide  when  cutting  with  a 
hacksaw? 

4.  How  many  teeth  should  always  be  touching  when  cutting  metal  with  the 
hacksaw? 

5.  Why  is  it  important  to  check  your  layout  before  cutting? 

6.  Name  six  kinds  of  saws. 

7.  Why  is  a  cold  chisel  sometimes  used  instead  of  a  hacksaw? 

8.  Which  tools  may  be  used  to  cut  wood  only?    Metal  only?    Wood  or  metal? 

9.  Why  should  tools  be  returned  to  the  panel  as  soon  as  possible? 

Assignmeat 

1.  Be  prepared  to  give  a  demonstration  to  class  on  the  use  of  any  cutting 
tool. 

2.  Study  your  text  for  further  information, 

3.  Cut  -your  stock  to  rough  size. 

Method  of  Testing 

1.  Objective  test 

2.  Evaluate  student's  choice,  use,  and  care  of  tools. 

3.  Have  student  investigate  a  material  cutting  method  in  industry  and  report 
to  class  or  write  the  report. 
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CUTTING  TO  EXACT  SIZE 


Lesson  10 


Note  to  Instructor 

Most  students  eagerly  await  the  moment  when  they  can  begin  cutting  materials 
to  size  and  assembling  them.     It  is  important  that  they  know  the  basic  tools 
used  and  the  procedures  for  cutting  to  exact  size.     This  lesson  should  provide 
students  with  knowledge  and  skills  that  will  help  them  in  cutting  to  exact 
size.     Although  all  students  are  not  expected  to  develop  the  same  degree  o£ 
skill  in  this  lesson,  they  should  obtain  the  necessary  information  and 
procedures  so  they  can  further  develop  skills  as  they  work  in  the  laboratory. 
You  may  wish  to  add  instruction  in  the  use  of  the  bench  grinder  and  the  belt 
and  disc  sanders  to  this  lesson. 

Ob  jectives 

The  students  will  be  able  to 

1.  Select  and  demonstrate  the  proper  use  of  the  common  tools. 

2.  Explain  the  importance  of  accuracy  to  good  craftsmanship. 

3.  Describe  and  demonstrate  the  best  procedure  for  accomplishing  a  task. 

Time  Required    One  to  two  days 
Instructional  Aids 


1.  Chalkboard 

2.  Charts        Stanley  Tool  Charts 

3.  Textbook 

4.  Tools 

a.  Jointer  plane 

b.  Fore  plan 

c.  Jack  plane 

d.  Smooth  plane 

e.  Block  plane 

f.  Spokeshave 

g.  Rabbet  plane 

h.  Wood  chisel 

i.  Mallet 

j.     Try  square 

k.    Square  file 

1.    Round  file 

m.     Three- square  file 

n.    Mill  file 

o.    Flat  file 

p.    File  card 

q.    Wood  and  metal  samples 
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Introduction 


After  your  material  has  been  cut  to  rough  size,  enter  the  exact  amount  of 
material  used  on  your  stock  record  card. 

You  are  then  ready  to  cut  the  material  to  its  exact  size  prior  to  assembly 
or  prior  to  making  provision  for  fastening.     In  some  instances  you  will  find 
that  after  cutting  to  rough  size  no  further  processing  is  necessary.  Tin 
snips,   for  example,  are  usually  used  to  cut  sheet  metals  to  exact  size. 

When  you  made  your  layout,  you  made  lines  on  your  materials.     When  you  cut  it 
to  rough  size  you  cut  outside  of  the  line  or  in  the  waste  stock.    At  all  times 
you  were  careful  not  to  cut  into  the  line.    While  cutting  to  exact  size  you 
must  also  be  careful  not  to  cut  past  the  line,    A  craftsman  attempts  to 
**split"  the  line  when  cutting  to  exact  size.     If  you  cut  past  the  layout 
lines,  the  accuracy  and  precision  of  the  part  will  be  destroyed. 


Subject  Matter  Outline 


1.     Planes^  -  for  wood  or  plastics 

a.  Kinds  (Display  each) 

(1)  Block  plane,  5"  -  7*' 

(2)  Smoothing  plane,  8"  -  9" 

(3)  Jack  pl_ane,  11"  -  14*» 

(4)  Fore  plane,  18" 

(5)  Jointer  plane,  22"  -  24" 

(6)  Rabbet  plane 

b.  Employ  bevel  edged  cutter,  plane  iron 

(1)  Chip  breaker  (plane  iron  cap)  curls  chip 

(2)  Must  be  sharp 

c.  Adjustments  (Demonstrate) 

(1)  Depth 

(2)  Lateral 

d.  Selection  (Demonstrate) 

(1)  Block  plane  for  end  grain 

(2)  Largest  hand  plane  you  can  handle  and  that  will  fit  surface  to 
be  planed  (Use  jack  plane  for  general  purpose.) 

(3)  Rabbet  plane,  for  rabbets  or  similar  cuts 

e.  Use  (Demonstrate) 

(1)  Clamp  material  in  vise  or  against  bench  dog. 

(2)  Hold  knob  in  left  hand,  handle  in  right. 

(3)  Apply  pressure  on  knob  at  start  of  cut;  on  handle  at  end  of  cut. 

(4)  Hold  parallel  and  square  with  surface, 

(5)  Use  body  to  help  push  plane. 

(6)  Plane  with  grain. 

(7)  Plane  end  grain  slightly  over  halfway  from  both  ends. 

(8)  Plane  to  line  only* 

(9)  Lay  on  side  when  not  in  use 


*Write  underlined  words  on  chalkboard. 
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f.     Squaring  a  board  (Demonstrate  procedure)     (List  on  chalkboard) 

(1)  True  working  face. 

(2)  Plane  working  edge  true  and  square  with  working  face. 

(3)  Plane  working  end  true  and  square  with  face  and  edge. 

(4)  Plane  other  end  true  and  square. 

(5)  Plane  other  edge  true  and  square • 

(6)  Mark  and  plane  to  thickness. 


2 ,     Spoke shave 

a.  A  plane  with  a  short  bed  and  two  handles 

b.  Use  to  plane  irregular  surfaces 

c.  Push  or  pull   (Demons  trat:^) 


3.  Chisels 

a.  Most  dangerous  hand  tool 

b.  Keep  both  hands  on  chisel  or  behind  cutting  edge. 

c.  Must  be  sharp 

d.  Use  to  trim  or  pare  (Demonstrate) 
e«     Drive  with  mallet  only. 


4.  Files 


a.  Kinds  (Display  each)     (Refer  to  file  chart) 

(1)  Flat  -  double  cut 

(2)  Mill  -  single  cut 

( 3 )  Round 

(4)  Square 

(5)  Triangular 

(6)  Half  round 

b.  Selection 

(1)  Choose  file  to  fit  surface. 

(2)  Double  cut  files  cut  rapidly--wood ,  metal  or  plastics, 

(3)  Single  cut  files  produce  smooth  f inish--"metal  or  plastics. 

(4)  Rasps  -  for  wood  or  soft  metals 

(5)  Shear  tooth  -  soft  metals 

(6)  Always  fit  handle  to  file^ 

(7)  Files  are  hard  and  brittle, 
c •     Use  (Demons t  ra te ) 

(1)  Crossfiling* 

(a)  Clamp  or  hold  work  securely. 

(b)  Use  long  even  strokes. 

(c)  Relieve  pressure  on  backstroke. 

(d)  Clean  with  file  card  or  brush. 

(e)  Protect  teeth. 

(2)  Drawf iling  -  metals  only 

(a)  Use  mill  file. 

(b)  Hold  at  right  angles  to  surface. 

(c)  Move  back  and  forth, 

(d)  Clean  teeth  frequently. 


5 .  Grinder 


*    Write  underlined  words  on  chalkboard. 
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6.     Belt  and  Disc  Sander 


Summary 

Bevel-edged  tools  are  used  to  cut  woods  principally,  but  may  be  used  on 
plastics  also.     Files  are  principally  for  use  on  metals,  but  they  find  uses 
on  wood  and  plastics  also.    Rasps  are  generally  used  on  wood  or  soft  metals 
such  as  lead. 

Summary  Questions 

1.  Name  the  different  kinds  of  planes  and  identify  each. 

2.  Name  the  different  kinds  of  files  and  identify  each. 

3.  What  is  the  procedure  for  squaring  a  board? 

4.  How  can  you  keep  end  grain  from  splitting? 

5.  Describe  drawfiling.  Crossfiling. 

6.  Compare  the  cutting  action  of  a  plane,  chisel  and  a  file. 

7.  What  would  probably  happen  if  you  should  drop  a  plane  on  a  concrete  floor? 

8.  Why  should  the  plane  be  placed  on  its  side  when  not  in  use? 

9.  Why  is  it  important  to  just  "split"  the  line  when  cutting  to  exact  size? 

Assignment 

1.  Read  your  text, 

2.  Cut  your  materials  to  exact  size. 
Method  of  Testing 

1.  Objective  test 

2.  Evaluate  student's  selection,  use  and  care  of  tools. 
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Lesson  11 


ASSEMBLING  AND  FASTENING 


ERIC 


Note  to  Instructor 

With  the  methods  of  fastening  and  assembling  materials  changing  rapidly  it  will 
be  impossible  to  cover  all  types  and  procedures  in  detail  during  this  unit. 
However,  the  basic  methods  used  for  fastening  and  assembling  are  presented  so 
the  student  can  select  a  method  most  suitable  for  his  situation.     The  tools 
and  equipment  used  to  fasten  and  assemble  are  also  covered  since  they  are 
common  to  the  basic  methods  of  fastening  and  assembling, 

Ob  jec tives 

The  students  will  be  able  to 

1.  Describe  and  identify  several  kinds  of  fasteners  and  methods  of  assembly. 

2.  Select  proper  fasteners  and  fastening  techniques  for  a  job. 

3.  Identify  the  common  joints  used  in  construction. 

Time  Required    One  -  two  days 
Instructional  Aids 

1,  Display  board  of  conimon  wood  and  metal  fasteners 

2,  Display  of  common  joints  used  in  wood 

3,  Display  of  common  seams  and  joints  used  in  metals 
4«  Chalkboard 

5.     Tools  and  materials 

a.  Scrap  wood 

b.  3/8"  dowel  rods  or  pins 

c.  Brace 

d.  Automatic  screwdriver 

e.  Drift  punch 

f.  Sheer  metal  scraps 

g.  Handscrew,  "C"  clamp 
h*    Bar  clamp 

i.    Hammer  (claw  and  ball  peen) 

j.  Screwdrivers 

k.    Nail  set 

1.    Hand  drill 

m.  Countersink 

n.  Glue 

o.  Rivets 

p.    Riveting  hairaner 

q.     Rivet  set 

r.  Solder 

Soldering  iron 
t.  Flux 

Twist  drill 


V.    Hand  groover 
w.     Gas  welding  outfit 
X,     Nail  assortment 
y.     Screw  assortment 
z.     Hand  seamer  -  brake 
'  6,  Charts 

a.  Nail  chart  (General  Motors) 

b.  Screw  chart  (General  Motors) 

7,     Film  #556,  ''Using  Screws  and  Nails,"    Georgia  Department  of  Education, 
Film  Library. 

Introduction 

There  are  dozens  of  different  kinds  of  fasteners  used  to  hold  materials 
together.     We  cannot  hope  to  study  all  of  them  in  this  course.    We  i, 
however,   learn  something  about  some  of  the  more  common  fasteners  and  fastening 
techniques . 

Basically,  materials  are  held  together  by  adhesion  (gluing,  soldering), 
cohesion  (welding,  solvent  cementing)  and  mechanical  linkage  (nails,  screws, 
bolts) . 

Your  choice  of  a  fastener  or  fastening  technique  will  depend  upon  the  nature 
of  the  article  you  plan  to  assemble.     For  high  quality  furniture  you  would 
choose  joints  and  glue  and  possibly  screws.     For  a  crate  to  ship  a  dog  in, 
you  would  probably  use  common  nails.     To  fasten  metal  together  you  might 
solder,  braze  or  weld,  or  you  might  use  a  joint,  bolt,  rivet  or  screw  of  some 
type. 

The  film  you  are  about  to  see  deals  with  nails  and  screws  and  the  technique 
for  using  each.    Make  notes  of  the  different  kinds.    When  the  film  is  finished, 
let  us  see  how  many  you  can  identify. 

(Present  film  -  "Using  Screws  and  Nails,"  After  film,  ask  students  to  idenJ^ify 
various  nails  and  screws  and  tell  where  they  are  used.) 

Subject  Matter  Outline 

Nails  commonly  used 

a.  Kinds  (Refer  to  nail  chart.    Display  each  kind.) 

(1)  Common* 

(2)  Finish 

(3)  Box 

(4)  Wire  nails 

(5)  Wire  brads 

b.  Size  is  referred  to  as  penny  -  "d."     (Note  nail  chart  for  lengths  of 
various  penny  designations.) 

c.  Wire  nails  and  brads  are  sized  in  inches  of  length  and  wire  ^auge 
diameter. 

*      Write  underlined  words  on  chalkboard  as  these  are  new  words  in  industrial 
arts  students'  vocabularies. 
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d.  Selection  of  nails 

(1)  Rough  work  -  common  or  box 

(2)  Finish  work  -  finishing 

(3)  Wire  nails,  brads  -  for  small  pieces 

(4)  In  general,  length  should  be  3  times  thickness  of  top  piece 
being  nailed. 

e.  Drive  nails  with  a  hammer  (Demonstrate). 

(1)  Choose  7-13  oz.  claw  hammer. 

(2)  Grasp  near  end  of  handle. 

(3)  Hold  nail  near  head  in  thumb  and  forefinger. 

(4)  Tap  nail  lightly  to  start. 

(5)  Remove  fingers  from  nail  and  drive  nail  home. 

(6)  Use  wrist  and  forearm  motion. 

(7)  Set  finishing  nails  with  nail  set. 

2.  Screws  hold  more  securely  than  do  nails. 

a.  Kinds   (Refer  to  screw  chart) 

(1)  Flathead 

(2)  Roundhead 

(3)  Ovalhead 

(4)  All  are  available  in  wood  screws  and  machine  screws. 

b.  Sizes 

(1)  Length  in  inches 

(2)  Diameter  in  wire  gauge  (Compare  this  with  gauges  of  wire  brads.) 

c.  Selection  of  screws 

(1)  Available  as  blued,  bright,  chrome,  brass 

(2)  Flathead  -  should  not  be  visible  in  use 

(3)  Round  or  oval  head  -  where  visible  in  use 

(4)  In  general,  length  should  be  2-2  1/2  times  thickness  of  top  piece. 

(5)  All  kinds  are  available  with  a  standard  slot  or  a  crossed  slot. 

d.  Drive  screws  with  a  screwdriver  (Demonstrate) 

(1)  Drill  pilot  and  shank  holes  with  hand  drill  and  twist  drill. 

(2)  Counter  sink  for  flat  or  oval  head  screws. 

(3)  Point  of  screwdriver  should  fill  slot  in  screw  head  (standard 
or  crossed  slot)  to  prevent  damage  to  screw  and  screwdriver. 

(4)  Wax  or  soap  screw  for  hard  wood. 

(5)  Guide  tip  of  screwdriver  with  left  hand. 

(6)  Automatic  screwdriver  requires  care  in  using. 

e.  Machine  screw  nuts  should  be  tightened  with  a  wrench. 

3.  Glues  and  gluing  (Demonstrate) 

a.  Variety  of  kinds 

(1)  Animal 

(2)  Casein 

(3)  Resin 

(4)  Contact  cement 

b.  Pieces  of  wood  must  fit  well 

c.  Apply  glue  to  surface  -  work  rapidly. 

^*     Clamp  -  prepare  clamps  prior  to  applying  glue 

(1)  Bar  or  cabinet 

(2)  "C" 

(3)  Hand  screws 
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e.  Remove  excess  glue  with  damp  cloth. 

f.  Observe  drying  time. 


4.  Joints  for  wood  (Display  each) 

^'  Butt  -  common,  cheap  construction 

b.  Rabbet  -  good  corner  joint  for  boxes 

c*  Dado  -  good  for  shelves 

d.  Dowel  -  table  tops,  rails  and  legs   (butt  joint  with  dowels  added) 

e.  Mortise  and  tenon  -  good  furniture  joints 

^*  Miter  joint  -  picture  frames,  window  screen  frames 

5.  Soldering  sheet  metals  (Demonstrate) 

a.  Clean  metals  -  copper,  gal.  iron,  black  iron,   tin  plate. 

b.  Clean  soldering  copper  or  iron. 

c.  Heat  and  tin  tip. 

d.  Select  acid  core  solder  -  50-50. 

e.  Apply  tip  to  joint  and  heat. 

f.  Apply  solder  and  sweat  joint,  avoid  fumes. 

g.  Solder  must  be  in  joint  -  not  on  surface. 

h.  Wash  off  acid  flux. 

6.  Brazing  and  welding  (Demonstrate) 

a.  Clean  metals,  chamfer  if  necessary. 

b.  Place  pieces  in  position  on  welding  table. 

c.  Put  on  welding  goggles. 

d.  Open  tank  valves. 

e.  Adjust  regulators,   light  and  adjust  touch. 

f.  Braze  with  brazing  rod  and  flux. 

(1)  Heat  to  cherry  red. 

(2)  Apply  rod. 

(3)  Allow  to  cool  slowly. 

g.  Weld  with  filler  rod. 

(1)  Puddle. 

(2)  Add  filler  rod. 

(3)  Allow  to  cool  slowly. 

h.  Shut  off  equipment. 

(Compare  welded,  brazed  and  soldered  joints  and  the  processes  involved.) 

7.  Riveting  sheet  metals  (Demonstrate) 

a.  Locate  holes. 

b.  '  Drill  or  punch  holes  in  metal  on  end  grain  wood  block. 

c.  Insert  rivet  and  draw. 

d.  Upset  rivet  shank  with  riveting  or  ball  peen  hammer.     Use  least  number 
of  sharp  blows  to  avoid  work  hardening  rivet. 

e.  Ornament  rivet  with  rivet  set  or  peen. 

8.  Sheet  metal  joints 

a.     Grooved  seam  -  for  stove  pipe,  cans,  etc. 

(1)  Provide  sufficient  material  for  seam. 

(2)  Bend  edges  to  be  joined  in  opposite  directions. 

(3)  Form  sheet  and  join. 
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(4)  Set  down  with  hand  groover  and  hanmier  over  conductor  stake. 

(5)  Solder. 

b.     Lap  joint  -  for  boxes,   trays,  etc, 

(1)  Provide  a  tab  for  joint, 

(2)  Bend  with  hand  seamer  or  brake, 

(3)  Solder, 

9.  Plastics  may  be  fused  together  with  a  solvent  cement  or  a  plastic  cement. 
Summary  Questions 

1,  What  advantage  does  a  dowel  joint  have  over  some  of  the.  othjex  joints? 

2,  In  making  the  bends  for  a  lap  joint,  how  are  the  bends  made? 

3,  What  is  a  rivet  set? 

4,  Name  three  kinds  of  nails, 

5,  What  are  the  advantages  of  using  nails?  Disadvantages? 

6,  Why  is  a  pilot  hole  necessary  when  driving  screws? 

7,  What  is  the  difference  between  brazing,  welding  and  soldering? 

8,  What  is  the  difference  between  gluing  and  cementing? 

Assignment 

1.  Read  your  text, 

2,  Select  the  proper  fasteners  for  your  job,  ^ 
Methods  of  Testing 

1,  Objective  test, 

2,  Fastener  identification. 

3,  Evaluation  of  selection  and  use  of  fasteners  and  assembly  techniques. 
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Lesson  12 


FINISHING 


Note  to  Instructor 

Mosi:  students  eagerly  await  the  moment  when  they  can  apply  a  finish  to  the 
project.     Be  sure  the  project  is  ready  for  a  finish  by  making  the  student  aware 
of  the  fact  that  once  a  scratch  or  blemish  is  covered  by  the  finish  it  will 
remain  there,  visible  evidence  of  a  lack  of  craftsmanship. 

A  cooperative  attitude  must  be  developed  toward  using  the  finishing  facilities 
as  they  will  be  more  crowded  at  times  than  desirable.     Also,  an  attitude  toward 
keeping  the  finishing  room  clean  and  neat  at  all  times  should  be  developed. 

As  you  introduce  this  unit,  ask  the  students  to  look  at  your  finished  samples 
and  to  react  to  them.     Also  show  them  the  samples  with  defects.     Ask  for  their 
comments . 

Objectives 

The  students  will  be  able  to 

1.  Select  the  various  materials  and  demonstrate  the  techniques  involved  in 
applying  finishes . 

2.  Cooperate  in  the  use  of  the  facilities  for  finishing. 

3.  Recognize  various  finishes  and  explain  their  advantages  and  disadvantages. 
Time  Required    One  to  two  days 

Instructional  Aids 

1.  Film,  "Industrial  Arts:    Wood  Finishing,"  #4386,  Georgia  Department  of 
Education  Film  Library 

2.  Display  illustrating  the  steps  in  the  finishing  process 

3.  Finished  samples  (Rubbed  down  where  appropriate) 

a.  Pine  -  enamel 

b.  Maple  -  varnish 

c.  Walnut  -  stain,  fill,  lacquer 

d.  Mahogany  -  stain,  fill,  lacquer 

e.  Copper  -  clear,  lacquer 

f.  Mild  steel  -  enamel 

4.  Finished  samples  with  defects 

a.  Tool  marks 

b .  Sand ing  s  era t  che  s 

c.  Improper  filling 

d.  Rubbing  defects 

e.  Runs  and  sags 

f.  Laps 

5 .  Chalkboard 

6.  Tools  and  Materials 

a.  Pieces  of  wood  (dressed) 

b.  Hand  scraper 


c. 

Garnet  paper  (1/2,  1/0,  2/0,  3/0,  A/0) 

d. 

Crack  fillers 

e. 

Shellac  and  alcohol 

f . 

Stain  (water,  oil,  NGR) 

g. 

Paste  wood  filler 

h. 

Copper  (sheet) 

i. 

Buffing  wheel 

j.  . 

Lacquer  and  thinner 

k. 

Pumice  stone 

1. 

Rubbing  oil 

m. 

Rubbing  block 

n. 

Wax 

o. 

Brushes 

P- 

Spray  gun 

q- 

Soldering  copper  and  damp  cloth 

r. 

Rags 

s. 

Varnish 

t. 

Paint  or  enamel 

In trod uction 

Finishes  are  classified  as  opaque  or  transparent.     Opaque  finishes,   such  as 
paint  and  enamel,  hide  the  material  under  thenu     They  are  usually  used  on 
inexpensive  woods  and  metals.     Transparent  finishes,  such  as  shellac,  lacquer 
and  varnish,  permit  the  material  under  them  to  show  through.     Fine  woods  should 
always  have  a  transparent  finish  applied,     Nonf errors  metals,  such  as  copper 
and  brass  usually  have  a  transparent  finish  applied  so  that  the  color  of  the 
metals  is  visible.     Aluminum  requires  no  finish  as  an  oxide  forms  on  its  surface 
and  protects  it  from  tarnishing. 

Finishes  are  applied  for  several  reasons.     On  wood,  the  finish  keeps  moisture 
out,  prevents  decay,  helps  kecip  it  sanitary  and  beautifies.     On  metals,  finishes 
beautify  and  prevent  oxidation. 

When  you  are  preparing  your  work  for  a  finish,  you  must  remove  all  visible  tool 
marks,  sanding  scratches,  dirt>  oil,  glue  and  the  like.     The  adage,  ''cleanliness 
is  next  to  Godliness,"  applies  htsre  too. 

While  work  is  being  finished  you  must  exercise  care  not  to  spoil  your  classmate's 
work. 

The  finishing  material  and  application  techniques  discussed  in  this  lesson  are 
presented  in  the  order  in  which  they  usually  occur.     See  if  you  can  develop 
the  correct  procedure  for  applying  each  type  of  finish  by  the  time  we  complete 
the  lesson. 

Subject  Matter  Outline 

1,      Prepare  the  surface  -  wood  (Display  materials  and  demonstrate  use). 

a.  Repair  damaged  portions. 

b.  Remove  mill  marks,  scratches,  etc. 

(1)  Scrape  r^v 

(2)  Abrasives  -  garnet  paper  1/2,  1/0,  2/0,  3/0,  4/0 
(a)    With  grain  only 

*Write  underlined  words  on  chalkboard. 
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(b)  Use  sanding  block 

(c)  Finish  sand  with  3/0  or  4/0. 

c.  Fill  cracks  and  holes, 

(1)  Shellac  stick 

(2)  Plastic  wood 

(3)  Putty 

(4)  Water  putty 

(5)  Glue  and  sawdust 

d.  Remove  all  glue,  oil,  and  dirt. 

e.  Raise  dents,  damp  cloth  and  soldering  copper, 

f.  Inspect  for  scratches. 

g.  Raise  grain  of  open  grain  wood^ . 

h.  Sand  with  4/0  garnet  finishing  paper. 


2.       Prepare  the  surface  -  metals  and  plastics 

a.  Copper 

(1)  Remove  scratches, 

(a)  Files 

(b)  Abrasives 

1,  Aluminum  oxide 

2,  Silicon  carbide 

(2)  Polish  and  buff, 

(3)  Clean  in  one  part  nitric  acid  and  four  to  six  parts  water. 

(4)  Rinse  in  water, 

b.  Aluminum  and  Plastics 

(1)  Remove  scratches, 

(a)  Files 

(b)  Water  and  pumice 

(2)  Polish  and  buff, 

c.  Galvanized  iron  -  remove  oil  film  and  etch    ^ith  vinegar. 


Stains  -  transparent   (Display  each) 

a.  Purpose  '  To  color  wood  more  uniformly.     Woods  such  as  cherry,  walnut, 
mahogany,  etc,  except  when  bleached,  are  always  stained  in  good 
furniture.     Stains  may  be  very  light, 

b.  Types 

(1)  Water  -  used  on  best  furniture 

(a)  Deep  penetration 

(b)  Great  variety  of  colors 

(c)  Does  not  fade 

(d)  Inexpensive 

(e)  Raises  grain 

(f)  Apply  with  brush  or  spray 

(g)  Drying  time  -  six  hours 

(2)  Oil  -  turpentine 

(a)  Rich,  mellow  tones 

(b)  Available  in  colors  of  most  important  furniture  woods 

(c)  Easy  to  mix 

(d)  Easy  to  apply  -  brush  on  and  wipe  off  with  rag 

(e)  Color  fades  with  exposure  to  light 

(f)  Drying  time  -  24  hours 

(3)  Non-grain  raising  -  NGR 


(a 
(b 


Recently  developed 
Good  penetration 
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(c)  Light  fast 

(d)  Apply  by  spraying 

(e)  Expensive 

(f)  Dries  in  two  to  four  hours 

c.  Application  (Demonstrate) 

(1)  Brush  with  grain  -  full  length.    May  be  sprayed. 

(2)  Stain  removable  parts  separately. 

(3)  Stain  inside  surfaces  first. 

(4)  After  dipping  the  brush,  begin  on  unstained  part  and  brush  into 
stained  portion. 

(5)  Stain  sapwood  first  and  allow  to  dry.     Do  general  staining 
afterward. 

(6)  When  dry,  apply  wash  coat  of  shellac  (one  part  shellac  -  five 
alcohol).     (Sand  lightly  with  4/0  when  dry.) 

(7)  Apply  stain  solvent  to  end  grain  before  staining  to  limit 
absorption  of  stain. 

(8)  Clean  brushes. 

d.  Some  articles  may  be  dipped. 


4.  Wood  fillers 

a.  Purpose  -  to  fill  pores  of  open-grained  woods  to  produce  a  perfectly 
smooth  surface. 

b.  Available  in  natural  or  colored  pastes.     Quick  dry  requires  about 
two  hours  to  dry;  others  24  hours.     Quick  dry  has  a  special  thinner. 

c.  Uses 

(1)  May  be  used  as  the  stain  on  dark  wood  (not  good  practice). 

(2)  Two-tone  effects  possible. 

d.  Application  (Demonstrate) 

(1)  Mix  filler  with  proper  thinner  to  consistency  of  thick  cream. 

(2)  Add  color  if  necessary. 

(3)  Brush  on  with  stiff  brush,  across  grain. 

(4)  Rub  off  when  gloss  begins  to  dull,  use  burlap  and  rub  across 
grain.     Best  work  requires  at  least  two  applications. 

(5)  If  filler  has  set,  moisten  rag  with  proper  thinner  to  remove 
excess . 

(6)  Stir  filler  each  time  before  dipping  out. 

(7)  Polish  lightly  with  soft  cloth,  with  grain. 

(8)  Allow  two  to  24  hours  to  dry,  depending  on  type  of  filler  used. 

e.  Close-grained  woods  are  given  a  coat  of  shellac  to  fill  the  pores. 
Woods  like  cherry  require  a  very  thin  paste  wood  filler. 

5.  Shellac 

a.  Available  in  "four-lb  cut"  in  orange  or  white.     Alcohol  is  solvent. 

b.  Application  (Demonstrate) 

(1)  Use  one  part  shellac  to  three  to  four  parts  alcohol  for  first 
coat;  one  part  shellac  to  two  alcohol  for  last  coats. 

(2)  Brush  with  the  grain. 

(3)  Pick  up  runs  immediately. 

(4)  Difficult  to  avoid  laps 

(5)  Allow  two  to  six  hours  to  dry. 

(6)  Rub  down  between  coats  with  2/0  steel  wool  -  with  grain. 

(7)  Finish  rubbing  with  FFF  powered  pumice  stone  and  oil. 

(8)  Clean  and  wax. 

(9)  Store  brush  with  bristles  in  shellac  or  clean  brush. 
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c.      French  Polish 

(1)  Apply  thin  films  of  shellac  with  pad. 

(2)  Use  linseed  oil  to  lubricate  pad. 

(3)  Difficult  and  tedious  to  apply  except  on  lathe 

6.  Varnish 

a.  Available  in  many  grades 

b.  Transparent,  dries  hard  and  resists  heat 

c.  One  of  the  best  finishes  for  furniture 

d.  Cracks,  dulls  and  becomes  ugly  with  age  if  not  cared  for 

(1)  Avoid  o7My  polishes. 

(2)  Avoid  rapid  temperature  changes. 

(3)  Avoid  sunlight. 

(4)  Keep  waxed. 

e.  Application 

(1)  Room,  clothes  and  article  must  be  dust-free. 

(2)  Room  temperature  -  80  degrees 

(3)  Use  varnish  as  it  comes  from  can.     Thinning  with  turpentine 
causes  it  to  lose  its  luster. 

(4)  Easy  to  apply;  brush  out  well,  avoid  piling  up.     Brush  with 
grain. 

(5)  Allow  24-48  honrs  to  dry. 

(6)  Clean  brush  or  store  with  bristles  in  covered  50%-50?o  turpentine- 
linseed  oil. 

(7)  Three  to  four  coats  usually  applied. 

(8)  Sand  with  2/0  paper  between  coats. 

(9)  Rub  down  last  coat  with  FFF  pumice  stone  and  oil  for  a  satin 
finish.     Rottenstone  and  oil  will  produce  a  highly  polished 
finish. 

7.  Linseed  Gil  Finish 

a.  Purpose  -  to  produce  a  soft  sheen  and  to  bring  out  the  color  and 
grain  in  the  wood. 

b.  Application 

(1)  Add  two  to  three  parts  of  turpentine  to  one  part  of  boiled 
linseed  oil. 

(2)  Fill  the  article  and  allow  48  hours  to  dry. 

(3)  Apply  oil  with  a  rag  -  use  plenty  of  oil;  allow  to  soak  in  for 
30  minutes. 

(4)  Rub  surface  hard  and  vigorously  with  a  dry  clean  cloth  to  prevent 
surface  from  becoming  sticky. 

(5)  Allow  24  hours  between  coats;  apply  at  least  three  to  four  coats. 

(6)  Repeat  (3)  and  (4)  every  three  months  for  two  to  three  years. 

CAUTION:  Rags  used  for  this  finish  are  apt  to  start  fires  due  to 
spontaneous  combustion.     Store  them  in  a  covered  metal  container. 

8.  Lacquer 

a.  Available  in  colors,  clear  and  water  white;  also  made  specifically 
for  wood  or  metal.     The  best  furniture  finish.     Clear  metal  lacquer 
keeps  copper  from  oxidizing. 

b.  Difficult  to  apply  on  all  but  small  objects  by  brushing.  Usually 
sprayed . 
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c.  Dries  quickly,  withstands  heat  and  cold,  does  not  crack  easily, 
resistent  to  water. 

d.  Application  *  brushing  (Denonstrate) 

(1)  Usually  must  be  thinned.     Use  lacquer  thinner  only. 

(2)  Apply  vith  soft  brush  and  work  rapidly.     Lay  on  rather  than 
brush. 

(3)  Two  to  three  coats  should  be  sufficient. 

(4)  Sanding  between  coats  necessary  only  to  remove  imperfections. 

(5)  Final  coat  may  be  sanded  with  5/0  wet  or  dry  paper  and  water 
and  then  rubbed  down  with  FFF  pumice  stone  and  oil,  cleaned  and 
waxed • 

(6)  Care  for  brush. 

e.  Application  *  spraying 

(1)  Select  spray  gun. 

(2)  Apply  sanding  sealer  to  wood.     Primer  to  metal. 

(3)  Sand. 

(4)  Apply  three  to  four  coats  of  lacquer, 

(5)  Thin  as  necessary. 

(6)  Hold  spray  gun  at  right  angles  six  inches  to  eight  inches  from 
work.     Keep  gun  moving. 

(7)  Use  35*40  lbs.  air  pressure. 

(8)  Spray  in  booth  only. 

(9)  Insure  adequate  ventilation. 
(10)     Clean  gun. 

Paint  and  enamel 

a.  Opaque  finishes  -  conceal  material  on  which  applied 

b.  Available  in  many  colors 

c.  Easy  to  apply 

d.  Application 

(1)  Surfaces  must  be  smooth  and  free  cf  oil  and  grease. 

(2)  Soft  and  pitchy  woods  should  be  shellacked  first. 

(3)  Porous  woods  should  be  filled. 

(4)  Add  about  one  pint  of  boiled  linseed  oil  to  one  gallon  of  flat 
paint  for  a  prime  coat  for  paint  or  enamel. 

(5)  Sand  lightly  between  coats;  apply  two  or  three  coats  after 
primer. 

(6)  Apply  last  coats  without  thinning. 

(7)  Allow  24-48  hours  to  dry. 

(8)  Enamels  may  be  rubbed  with  FFF  pumice  and  oil  when  dry. 

(9)  Clean  brushes. 

e.  Some  articles  may  be  dipped. 

NOTE:     A  primer  and  one  coat  of  paint  may  be  applied  first  and  a  coat  of 
enamel  used  for  the  finish  coat.    Good  enamels  dry  slowly  and  about  two 
to  four  days  should  be  allowed  for  thorough  drying. 

Brushes 

a.  Use  only  the  best  quality  brushes. 

(1)  Bristle,  hog 

(2)  Nylon  bristle  (not  for  NGR  stain  or  lacquer) 

b.  Cleanliness  is  extremely  important. 

c.  Clean  brushes  in  proper  solvent  after  using  and  wash  in  good  household 
detergent  and  water. 
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J 1.       Punice  stone  and  rotten  stone 

a.  Used  for  rubbing  down  last  coat  of  finish.     Rubbing  conpounds  are 
also  available. 

b.  Pumice  stone  and  water  nay  be  used  for  rubbing  down  between  coats 
as  well  as  last  coat. 

c.  Use  with  rubbing  oil  or  50-50  kerosene-lubricating  oil  nixture  for 
final  coat  only.     Oily  film  le ft  between  coats  creates  problerns , 

d.  Rotten  stone  is  finer  than  punice  stone  and  is  used  to  produce  a 
polished  finish.     Pumice  stone  produces  a  lustrous  finish. 

e.  Use  a  heavy  piece  of  felt  for  rubbing  down. 

f.  After  rubbing,  wipe  clean  and  spirit  off  oil  film  with  cloth  dampened 
in  alcohol. 

12.      Protect  a  good  finish  with  an  application  of  good  paste  wax.     The  wax  is 
replaced  more  easily  than  the  finish. 

a.  Rub  on. 

b.  Allow  to  dry  for  10-20  minutes. 

c.  Polish. 

Summary  Questions 

1.  When  would  you  use  an  opaque  finish?    A  transparent  finish? 

2.  Why  should  you  apply  a  transparent  finish  to  a  piece  of  »rahogany  or  copper? 

3.  Aluminum  is  given  a  silvery  appearance  by  polishing  and  buffing.    Why  is  it 
good  practice  not  to  lacquer  aluminum  as  we  do  copper? 

4.  Why  are  finishes  applied  to  materials? 

5.  Describe  the  procedure  for  applying  the  following  finishes 

a.  Paint 

b.  Enamel 

c.  Oil 

d.  Natural  maple  lacquered 

e.  Maple,  stained  and  varnished 

f.  Lacquered  walnut 

(Present  display  of  steps  in  the  finishing  process.) 

6.  Why  are  most  tine  furniture  woods  stained  to  at  least  a  small  degree? 

7.  Which  is  the  best  stain?    Which  is  the  easiest  to  apply? 

8.  Why  are  open-grain  woods  filled? 

9.  Explain  how  one  may  remove  paint  from  a  can  and  avoid  filling  the  rim  with 
paint? 

10.      Describe  the  proper  technique  for  applying  paint  to  a  surface  with  a  brush. 
(Present  the  film  "Industrial  Arts:     Wood  Finishing"  as  a  review  of  this  lesson.) 

Assignment 

1.  Study  your  text. 

2.  Select  and  apply  a  suitable  finish  to  your  work. 

3.  Have  selected  students  prepare  reports  on  the  manufacture  of  one  of  the 
various  finishes . 

4.  Have  a  student  or  two  visit  a  local  industry  that  applies  finishes  and 
report  on  the  process  to  the  class. 
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Methods  of  Testing 

1.  Objective  tests 

2.  Procedure  tests 

3.  Evaluation  o£  student's  application  of  knowledge 
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Le  s  s  on  13 


CARING  FOR  AIH)  MAINTAINING  TOOLS  AND  EQUIPMENT 


Note  to  Instructor 

This  lesson  is  planned  to  help  the  student  becone  familiar  with  how  the  tools 
in  the  laborator>^  are  cared  for  and  maintained.     He  should  have  so-e 
responsibility  in  caring  for  and  maintaining  tools  and  equipment.  The 
importance  of  this  should  be  stressed  constantly. 

At  the  start  of  the  course  all  tools  and  equipment  should  be  in  good  condition. 
As  the  course  proceeds,   all  students  should  be  required  to  share  in  tool 
sharpening  and  equipment  maintenance.     Only  a  few  may  be  trusted  to  sharpen 
saws,  auger  bits,  drills,  etc. 

Objectives 

The  students  will  be  able  to 

1.  Explain  the  necessity  of  caring  for  and  maintaining  tools  and  equipment. 

2.  Determine  when  a  tool  is  not  in  the  best  condition  and  explain  what 
remedial  measures  are  necessary. 

3.  Demonstrate  and  explain  the  proper  care  and  maintenance  of  machines. 

Time  Required    Two  to  three  days 
Instructional  Aids 

1.  Chalkboard 

2.  Film  -  "ABC  of  Hand  Tools"     (General  Motors  Corporation) 

3.  Tools 


a. 

Plane  iron 

h. 

Brace  and  bit 

b. 

Oil  stone  and  oil 

i . 

Hand  drill 

c . 

Grinder 

j- 

Scraper 

d. 

Wheel  dresser 

k. 

Mill  file 

e . 

Oily  rag 

1. 

Burnisher 

f . 

Claw  hammer 

m. 

Try- square 

g. 

Screwdriver 

Subject  Matter  Outline 

1.  Introduction 

a.  Essential  to  keep  tools  and  equipment  free  from  rust  and  in  good 
operating  condition. 

b.  Treat  tools  as  if  they  were  your  own,  which  they  are  while  in  this 
course • 

c.  Store  the  tool  properly  when  through  using  it. 

d.  A  good  craftsman  places  his  tools  on  the  bench  in  an  orderly  manner. 

2.  Maintaining  and  caring  for  cutting  edge  of  tools 
a.       Cutting  edge  tools 

(1)     Plane  iron 
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(2)  Chisels  and  turning  tools 

(3)  Hand  scrapers 

(4)  Spoke  shave 

(5)  Sloyd  knife 

b.  Inspect  for 

(1)  Dullness 

(2)  Nicks 

(3)  Bevel  rounded  or  worn  down 

c.  Sharpening  bevel  edge  tools  (Demonstrate) 
(1)     Grind  only  if  nicked  or  bevel  worn. 

(a)  Square  with  side. 

(b)  Length  of  bevel,  2-2  1/2  times  thickness  (25-30  degrees). 

(c)  Concave  bevel  results  from  shape  of  grinding  wheel. 

(d)  Wear  goggles. 

(e)  Keep  tool  cool . 

^^^^  when  dull  or  after  grinding. 

(a)  Place  whetting  oil  on  stone. 

(b)  Use  entire  surface  of  stone. 

(c)  Remove  wire  edge. 

(d)  Wipe  stone  cle.an. 

(e)  Replace  cover  on  stone. 

d.  Sharpening  scrapers  (Demonstrate) 

(1)  Cross  file  true  and  square,  round  comers  slightly. 

(2)  Draw  file 

(3)  Whet 

(4)  Burnish 

3.  Maintaining  and  caring  for  hand  planes 

a.  Check  for  missing  parts. 

b.  Prevent  rust . 

c .  Sharpen  plane  iron . 

d.  Check  all  adjustments. 

e.  Lay  on  side  when  not  in  use  or  return  to  panel. 

4.  Maintaining  and  caring  for  saws 

a.  Properly  place  on  panel  when  not  in  use. 

b.  Use  care  in  laying  on  bench. 

c.  Do  not  turn  saw  in  cut  to  split  off  waste. 

d.  Avoid  cutting  foreign  material  in  wood. 

e.  Do  not  bend  blade. 

f.  Wipe  with  oily  rag  to  prevent  rust. 

g.  Notify  instructor  when  saw  becomes  dull. 

5.  Maintaining  and  caring  for  auger  bits  and  drills 

a.  Place  in  rack  when  not  in  use. 

b.  Keep  free  from  rust. 

c.  Do  not  drop. 

d.  Report  broken  or  dull  bits  to  instructor. 

6.  Maintaining  and  caring  for  miscellaneous  hand  tools 
a.  Hammers 

(1)  Keep  iiead  tight  by  setting  wedges  deeper. 

(2)  Avoid  hitting  faces  of  two  hammers  together. 

(3)  Do  not  strike  handle. 
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(4)  Always  use  face  of  claw  hammer  when  striking  a  nail. 

(5)  Use  a  block  to  assist  leverage  when  drawing  nails. 

b.  Screw  drivers 

(1)  Keep  tip  properly  shaped  (Illustrate). 

(2)  Store  in  rack. 

(3)  Prevent  rusting. 
(4;     Use  correct  size. 

(5)     Do  not  use  as  pry  bar. 

c.  Squares 

(1)  Check  parts  for  straightness . 

(2)  Check  for  squareness  (Demonstrate). 

(3)  Prevent  rusting. 

(4)  Do  not  drop. 

d.  Vises 

(1)  Lubricate  working  parts  once  a  month. 

(2)  Check  to  see  if  securely  fastened  to  bench. 

(3)  After  using,  tighten  all  the  way  and  loosen  one  turn. 

(4)  Check  jaws  to  prevent  damage  to  material. 

e .  Wrenches 

(1)  Select  proper  size. 

(2)  Prevent  rust. 

(3)  Return  to  proper  storage. 

(4)  Clean  after  use. 

(5)  Report  broken  parts. 

f.  Files 

(1)  Clean  after  use  with  filecard. 

(2)  Do  not  use  without  handle. 

(3)  .  Right  file  for  right  job. 

(4)  Keep  file  in  individual  compartments  on  panel. 

(5)  Do  not  use  oil  on  file  (use  chalk). 

(6)  Do  not  drag  file  on  back  stroke. 

(7)  Avoid  too  little  pressure. 

(8)  Use  carbon  tetrachloride  to  clean. 

g.  Brace 

(1)  Place  properly  in  rack. 

(2)  Lubricate  moving  parts  with  light  oil. 

(3)  Do  not  tighten  jaws  too  tightly  without  bit. 

h.  Hand  drill 

(1)  Keep  properly  oiled. 

(2)  Do  not  tighten  without  drill  in  chuck. 

(3)  Return  to  rack  when  not  in  use. 

(4)  Use  only  round  shank  bits. 

i.  Oilstones 

(1)  Use  50%  kerosene  -  50%  light  oil. 

(2)  Keep  covered  when  not  in  use. 

(3)  Use  entire  surface  of  stone. 

(4)  Do  not  place  stone  in  vise. 

(5)  Do  not  drop. 


Maintaining  and  caring  for  power  equipment 
a.  Grinder 

(1)  Keep  wheels  true  and  sharp  by  dressing. 

(2)  Lubricate  when  necessary. 

(3)  Keep  guards  in  place;  rest  1/16"  from  wheel. 
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(2)  Chisels  and  turning  tools 

(3)  Hand  scrapers 

(4)  Spoke  shave 

(5)  Sloyd  knife 

b.  Inspect  for 

(1)  Dullness 

(2)  Nicks 

(3)  Bevel  rounded  or  worn  down 

c.  Sharpening  bevel  edge  tools  (Demonstrate) 

^^^"^  only  if  nicked  or  bevel  worn. 

(a)  Square  with  side. 

(b)  Length  of  bevel,  2-2  1/2  times  thickness  (25-30  degrees). 

(c)  Concave  bevel  results  from  shape  of  grinding  wheel, 

(d)  Wear  goggles . 

(e)  Keep  tool  cool. 

(2)    Uhet  when  dull  or  after  grinding. 

(a)  Place  whetting  oil  on  stone. 

(b)  Use  entire  surface  of  stone . 

(c)  Remove  wire  edge. 

(d)  Wipe  stone  clean. 

(e)  Replace  cover  on  stone. 

d.  Sharpening  scrapers  (Demonstrate) 

(1)  Cross  file  true  and  square,   round  comers  slightly. 

(2)  Draw  file 

(3)  Whet 

(4)  Burnish 

3.  Maintaiming  and  caring  for  hand  planes 

a.  Check  for  missing  parts. 

b.  Prevent  rust. 

c.  Sharpen  plane  iron. 

d.  Check  all  adjustments. 

e.  Lay  on  side  when  not  in  use  or  return  to  panel. 

4.  Maintaining  and  caring  for  saws 

a.  Properly  place  on  panel  when  not  in  use. 

b.  Use  care  in  laying  on  bench. 

c.  Do  not  turn  saw  in  cut  to  split  off  waste. 

d.  Avoid  cutting  foreign  material  in  wood. 

e.  Do  not  bend  blade. 

f.  Wipe  with  oily  rag  to  prevent  rust. 

g.  Notify  instructor  when  saw  becomes  dull. 

5.  Maintaining  and  caring  for  auger  bits  and  drills 

a.  Place  in  rack  when  not  in  use. 

b.  Keep  free  from  rust . 

c.  Do  not  drop. 

d.  Report  broken  or  dull  bits  to  instructor. 

6.  Maintaining  and  caring  for  miscellaneous  hand  tools 
a.  Hammers 

(1)  Keep  head  tight  by  setting  wedges  deeper. 

(2)  Avoid  hitting  faces  of  two  hammers  together. 

(3)  Do  not  strike!  handle. 
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(4)  Always  use  face  of  claw  haminer  when  striking  a  nail, 

(5)  Use  a  block  to  assist  leverage  when  drawing  nails. 

b.  Screw  drivers 

(1)  Keep  tip  properly  shaped  (Illustrate),  , 

(2)  Store  in  rack. 

(3)  Prevent  rusting. 

(4)  Use  correct  size. 

(5)  Do  not  use  as  pry  bar, 

c.  Squares 

(1)  Check  parts  for  straightness . 

(2)  Check  for  squareness  (Demonstrate) , 

(3)  Prevent  rusting, 

(4)  Do  not  drop, 

d .  Vises 

(1)  Lubricate  working  parts  once  a  month, 

(2)  Check  to  see  if  securely  fastened  to  bench, 

(3)  After  using,  tighten  all  the  way  and  loosen  one  turn, 

(4)  Check  jaws  to  prevent  damage  to  material, 

e .  Wrenches 

(1)  Select  proper  size, 

(2)  Prevent  rust, 

(3)  Return  to  proper  storage. 

(4)  Clean  after  use, 

(5)  Report  broken  parts, 

f.  Files 

(1)  Clean  after  use  with  filecard, 

(2)  Do  not  use  without  handle, 

(3)  Right  file  for  right  job. 

(4)  Keep  file  in  individual  compartments  on  panel, 

(5)  Do  not  use  oil  on  file  (use  chalk) , 

(6)  Do  not  drag  file  on  back  stroke, 

(7)  Avoid  too  little  pressure, 

(8)  Use  carbon  tetrachloride  to  clean, 

g.  Brace 

(1)  Place  properly  in  rack, 

(2)  Lubricate  moving  parts  with  light  oil, 

(3)  Do  not  tighten  jaws  too  tightly  without  bit, 

h.  Hand  drill 

(1)  Keep  properly  oiled, 

(2)  Do  not  tighten  without  drill  in  chuck, 

(3)  Return  to  rack  when  not  in  use, 

(4)  Use  only  round  shank  bits, 

i.  Oilstones 

(1)  Use  507o  kerosene  -  bOTL  light  oil. 

(2)  Keep  covered  when  not  in  use, 

(3)  Use  entire  surface  of  stone , 

(4)  Do  not  place  stone  in  vise. 

(5)  Do  not  drop, 

7,      Maintaining  and  caring  for  power  equipment 
a.  Grinder 

(1)  Keep  wheels  true  and  sharp  by  dressing, 

(2)  Lubricate  when  necessary. 

(3)  Keep  guards  in  place;  rest  1/16"  from  wheel. 
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(4)  Always  wear  goggles. 

b.  Drill  press 

(1)  Keep  belt  tight. 

(2)  Oil  when  needed. 

(3)  Always  remove  key  from  chuck. 

(4)  Clean  when  finished. 

(5)  Wear  goggles. 

(6)  Always  clamp  metals  before  drilling. 

(7)  Lubricate  as  necessary. 

c.  Wood  lathe 

(1)  Keep  live  center  sharp. 

(2)  Lubricate  as  necessary. 

(3)  Do  not  use  oversize  stock. 

(4)  Use  correct  speeds . 

(5)  Keep  lathe  tools  sharp. 

(6)  Clean  when  finished. 

(7)  Wear  goggles . 

d .  Jigsaw 

(1)  Keep  blade  tight. 

(2)  Oil  when  needed. 

(3)  Clean  when  through  using. 

(4)  Use  proper  speeds. 

(5)  Keep  hold  down  on  work. 

e .  Band  saw 

(1)  Relieve  tension  when  not  in  use. 

(2)  Oil  when  needed. 

(3)  Keep  table  clean  and  waxed. 

Summary  Questions 

1.  Name  six  cutting  edge  tools. 

2.  When  should  an  edge  tool  be  ground? 

3.  What  gives  the  edge  a  concave  shape? 

4.  What  is  used  to  achieve  a  razor  sharp  edge? 

5.  What  precautions  should  be  observed  to  prevent  rust  on  tools  and  equipment? 

6.  How  is  a  grinding  wheel  sharpened? 

7.  What  is  the  shape  of  a  correctly  ground  screwdriver  tip? 

8.  Explain  why  an  auger  bit  should  not  be  placed  in  the  hand  drill  chuck. 

9.  What  is  the  reason  for  using  the  entire  surface  of  an  oilstone  when 
whetting? 

10.      Explain  why  a  craftsman  keeps  his  tools  in  good  condition  and  arranges 
them  neatly  on  his  work  bench  while  working  with  them. 
(Introduce  and  present  film  ''ABC's  of  Hand  Tools. 

Assignment 

1.  Be  prepared  to  sharpen  various  tools. 

2.  Oil  machinery  as  directed. 

3.  Read  your  text. 

Methods  of  Testing 

1.  Give  objective  tests. 

2.  Evaluate  students*  ability  to  maintain  tools  and  equipment. 

3.  Observe  and  evaluate  students'  care  of  tools  and  equipment. 
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Lesson  14 


PRODUCT  ENGINEERING 


Product  Engineering  is  specifying,   interpreting  and  modifying  for  manufacture 
and  marketing  purposes  the  nature,   performance,  and  quality  characteristics  of 
a  product.     This  function  may  be  performed  by  a  person  or  group  of  persons  in 
industry.     They  would  specify  certain  materials,  processes  and  procedures  which 
have  to  do  with  the  manufacture  of  the  product.     These  persons  will  also  check 
for  performance  and  quality  characteristics  of  the  product  before  it  is 
manufactured  in  any  great  quantity. 

Product  Design  is  specifying  by  means  of  drawings,  instructions,  standard 
practices  and  otherwise,  the  shape,  composition,  performance  and  quality 
characteristics  required  of  products. 

Engineering  Testing  is  verifying  the  intended  product  compliance  with  established 
standards  for  quality,  performance,   reliability,  manuf acturability  and  service- 
ability.    These  engineers  evaluate  products  for  their  performance,  reliability, 
quality  and  serviceability.     In  addition  to  this,  they  evaluate  the  manufacturing 
systems,  operations  and  facilities  to  help  manufacture  the  best  product  for  the 
least  possible  cost.     They  make  charts  and  graphs  to  indicate  the  performance 
of  the  products  and  the  performance  of  the  manufacturing  system  to  produce  the 
product. 

Sales  Assistance  provides  engineering  aid  in  adapting  products  to  customers' 
requirements.     These  people  prepare  estimates  and  proposals  on  nonstandard 
products.     They  also  consult  with  the  engineers  and  designers  on  product 
applicability.     These  are  the  persons  in  industry  who  work  with  sales 
representatives  and  the  manufacturing  firm  to  assure  the  proper " installation 
of  the  product  for  the  best  service  results. 

Factory  Follow-Up  provides  engineering  assistance  to  eliminate  manufacturing 
difficulties.     When  there  is  a  change  in  design  by  the  designers,  factory 
follow-up  is  responsible  for  getting  the  changes  to  the  production  lines. 

Objectives 

The  students  will  be  able  to 

1.  Make  an  evaluation  of  a  saleable  product  that  will  meet  the  conditions  of 
effective  competition . 

2.  Create  plans  for  a  product  to  meet  new  needs,  or  new  models  of  old  products 
to  serve  new  uses.  ^ 

3.  Make  a  determination  of  the  attributes  of  a  finished  product. 

4.  Evaluate  the  values  of  the  service  a  product  is  expected  to  render. 

5.  Write  a  brief  report  on  how  industrial  testing  functions  and  makes  a 
contribution  to  the  consumer. 

6.  Evaluate  testing  functions  as  they  apply  to  the  product,  materials,  and 
processes. 

7.  Evaluate,  modify  and  consolidate  the  individual  estimates  to  get  a  product 
sales  forecast . 
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Time  Required    One  to  two  weeks 


Instructional  Aids 

1.  Films 

a.  '*A  Better  Way'' 

b.  "Cross  Section  of  America" 

c.  "Men  and  Machines,  Of" 

d.  "Aluminum  Is  Not  Only  Aluminum" 

2.  Filmstrips 

a.  "Industrial  Engineering,"  SVE  A636-2 

b.  "Production  Engineering,"  SVE  A636-3 

3.  Samples  of  various  types  of  materials    wood,  wire,  metal,  plastic,  paper, 
etc . 

4.  Charts 

a.  How  Steel  Is  Made  -  U.   S.  Steel 

b.  Mechanical  Drawing  Wall  Charts  (F.  Post  Co.) 

c.  Decimal  Equivalent  and  Tap  Drill  Sizes  (L.  S.   Starrett  Co.) 

d.  Products  of  American  Forest  -  American  Forest  Products  Industries, 
Inc . 

5 .  Pamphlets 

a.  "Engineering" 

b.  "Engineering  Development" 

c.  "Industrial  Engineering  Management" 

d.  "System  Analyist;     A  Software  Specialist" 

e.  "Student  Workbook:  .  Widening  Occupational  Roles  Kit" 

Introduction 

There  are  two  major  design  functions,  product  design  and  process  design. 
Product  design  determines  what  attributes  the  finished  product  should  have 
to  enable  it  to  give  the  required  customer  service.     Process  design  determines 
the  methods  and  conditions  that  are  required  to  make  a  product  that  has  these 
attributes.     Both  design  functions  must  be  realistic  in  dealing  with  the 
requirements  of  quantity,  time  and  cost.     Both  functions  result  in  or  affect 
the  determination  of  all  basic  types  of  standards  in  a  manufacturing  enterprise. 
These  functions,   therefore,  affect  all  classes  of  management  decisions,  directly 
and  indirectly. 

Subject  Matter  Outline 

1.      Product  design 

a.  Specifying  by  means  of 

(1)  Drawing 

(2)  Instructions 

(3)  Standard  practices 

(4)  Shape 

(5)  Composition 

(6)  Perfomance 

(7)  Quality  characteristics  required  of  products 

b.  Prepare  working  drawings 

c.  Prepare  instructions,  standard  practices,  materials,  specifications 
and  the  like. 
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2.  Engineering  test 

a.  Verifying  intended  product  compliance  with  established  standards  for 

(1)  Quality 

(2)  Performance 

(3)  Reliability 

(4)  Manufacturability 

(5)  Serviceability 

b.  Evaluate  product  performance,  reliability,   quality  and  serviceability. 

c.  Evaluate  manufacturing  systems,  operations  and  facilities. 

3.  Factory  follow-up 

a.  Provide  engineering  assistance  to  eliminate  manufacturing  difficulties 

b.  Interpret  product  designs  and  specifications. 

c.  Define  manufacturing  problems. 

d.  Secure  product  design  and  specification  changes. 

e.  Provide  engineering  advice- 

4.  Sales  assistance 

a.  Provide  engineering  aid  in  adapting  products  to  customers  use 
requirements . 

b.  Prepare  estimates  and  proposals  on  nonstandard  products. 

c.  Consult  on  product  applicability. 

d.  Direct  product  installations. 


Counselor  Interaction 

Begin  filling  out  student  record  book  in  "work."  Invite  students  to  review 
pamphlets  on  occupations. 


Suimnary 


The  functions  of  product  design  are 

a .  Exp  e  r imen t  a  t  i  on 

b.  Establishing  preliminary  specification 

c.  Making  preliminary  sketches  and  drawings 

d.  Making  models  or  prototypes 

e.  Testing  the  models 

f.  Analyzing  the  performance  of  the  models 

g.  Making  the  final  drawings 

The  function  of  product  engineering 

a.  Instigating  ideas 

b.  Planning  on  the  projects 

c.  Selection  of  the  projects 

d.  Establishment  of  the  priority  of  projects 

e.  Programming  of  projects 

f.  The  controlling  of  projects 
Engineering  tests 

a.  Saleable  product,   that  will  meet  the  conditions  of  competition 

b.  Requests  for  new  products  to  meet  new  needs,  or  new  models  of  old 
products  to  serve  new  uses 

c.  Involves  considerations  of  many  marketing,  manufacturing  and  financial 
problems 
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d.  Coordinates  the  work  of  the  plants  in  the  technical  design  and 
development  of  product 

e.  Participates  in  long-range  company  planning  with  particular  refcronce 
to  technical  developments  that  may  affect  new-product  offering  and 
requirements  for  new  facilities 

4.       Sales  assistance 

a.  Make  sales  forecasting  with  prediction  of  some  future  time  periods. 

b.  Forecasting  methods  with  the  distinguish  characteristics  basis 

(1)  Method  of  coordinating  opinion 

(2)  Statistical  forecasting  techniques 

(3)  Method  based  directly  on  market  research 

c.  Promotes  selling  activities  that  supplement  both  advertising  and 
personal  selling . 

Student  Activities 

1.  Have  students  organize  into  groups  and  design  a  product  (if  not  previously 
done)  that  can  be  produced  in  the  laboratory, 

2.  Have  students  test  product  to  see  if  it  holds  up  to  the  standards  set  when 
the  product  was  designed, 

3.  Have  students  evaluate  the  product  that  they  have  designed  and  produced  to 
see  if  they  have  produced  a  quality  product. 

4.  Have  students  list  and  discuss  the  problems  involved  in  manufacturing 
their  product. 

5.  Have  students  make  out  a  list  including  instruction,   standard  practices, 
specifications  and  materials  to  be  used  in  producing  the  product. 

6.  Have  students  study  and  compare  the  quality  of  two  identical  products 
manufactured  by  different  corporations. 

7.  Have  students  invite  a  sales  assistant  from  an  industry  to  talk  about 
product  installation. 

8.  Have  students  study  and  then  list  some  of  the  qualifications  of  a  good 
sales  assistant. 

9.  Have  students  involved  in  product  engineering  help  provide  advice  on 
manufacturing  problems . 

10.  Have  students  list  and  discuss  the  manufacturing  problems  in  their  group. 

11.  If  changes  are  needed,  have  students  follow  the  procedures  set  by  industry 
for  corrections. 

Evaluation 

Product  engineering  should 

a.  Prepare  working  drawings. 

b.  Evaluate  product  performance,  reliability  and  serviceability. 

c.  Secure  product  design  and  specification  changes. 

d.  Prepare  estimates  and  proposals  on  nonstandard  products. 
Product  design  should 

a.  Prepare  working  drawings. 

b.  Evaluate  product  performance,  reliability  and  serviceability. 

c.  Secure  product  design  and  specification  changes. 

d.  Prepare  estimates  and  proposals  on  nonstandard  products. 
There  are  two  major  design  functions,  product  design  AND  process  design. 
One  of  the  functions  of  factory  follow-up  is  to  secure  product  design  and 
make  specification  changes  when  necessary. 
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PATENT  FOR  NEW  PRODUCTS 


Lesson  15 


Note  to  Instructor 

After  the  search  has  been  completed,  it  is  necessary  to  determine  the  exact 
extent  of  coverage  that  can  be  obtained  on  the  original  ideas  or  inventions. 
This  is  the  final  phase  of  the  determination  as  to  whether  or  not  it  is 
desirable  to  file  patent  applications.     Here  the  advice  of  a  good  patent 
attorney  is  most  valuable.    With  their  background  of  experience  in  patent 
matters,  they  will  probably  be  able  to  guide  the  inventors  in  making  an  intelligent 
decision  in  this  matter.     The  actual  preparation  of  the  patent  should  be  done  by 
those  experienced  with  the  rigid  requirements  pertaining  to  drawings,  descriptions 
and  other  details  which  are  specified  by  the  patent  office. 

Objectives 

The  students  will  be  able  to 

1,  Make  out  a  patent  audit  sheet, 

2,  List  the  facts  and  details  required  for  a  patent  grant. 

3,  Explain  the  importance  of  patents  to  the  inventor,  industry,   the  nation. 
Time  Required    Two  days 

Instructional  Aids 

1,  Pamphlet    **The  Story  of  The  American  Patent  System,"  U.  S.  Govt,  Printing 
Office,  Washington,  D.  C.  20402 

2,  Chart    Patents  Issued  Since  1790 

3,  Copies  of 

a.  New  Product  Audit  Sheet 

b.  New  Product  Data  Sheet 

c.  New  Product  Survey  Sheet 

Introduction 

Under  the  patent  system,  American  Industry  has  flourished.    New  products  have 
been  invented,  new  uses  for  old  ones  discovered,  and  employment  given  to 
millions. 

Under  the  patent  system  a  small,  struggling  nation  has  grown  into  the  greatest 
industrial  power  on  earth. 

The  patent  laws  require  that  patent  specifications  provide  an  adequate 
description  of  the  invention.     This  description  should  be  sufficiently  clear 
so  that  a  person  skilled  in  the  field  of  applicability  of  the  patented  item 
can  make  and  use  it.     The  patent  must  also  contain  definite  statements  or 
claims  which  describe  the  uniqueness  of  the  invention  and  which  distinguish 
it  from  other  patents  already  in  force. 
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Sublect  Matter  Outline 


1.  Patent  for  new  product 

a.  Product  audit  sheet 

b.  Product  audit  conference 

(1)  Those  permanently  rejected 

(2)  Those  set  aside  for  reconsideration 

(3)  Those  selected  for  further  screening 

c.  Facts  about  the  new  product 

(1)  Facts  are  needed  to  support  the  audit 

(2)  Conclusions  concerning  the  product 

(a)  Is  it  practical? 

(b)  Can  it  compete? 

(c)  Can  it  be  protected  by  a  patent? 

d.  Data  sheet  on  new  product 
G,      Patent  survey 

(1)  Patentability  and  validity 

(2)  Patent  infringement  Survey 

(3)  Conflicting  patent  rights 

2.  The  patent  office 

a.  History 

b.  Procedure  for  obtaining  a  patent 

c.  Period  covered  by  a  patent,  copyright 

Student  Activities 

1.  Have  students  construct  and  fill  out  a  New  Product  Audit  Sheet  centered 
around  product  made  in  class, 

2.  Have  students  write  a  brief  report  explaining  the  importance  of  having 
a  new  product  patent, 

3.  Have  a  student  write  and  present  a  report  on  the  operation  of  the  patent 
office , 

Evaluation 

1.  What  is  a  patent? 

ANSWER:     A  patent  is  a  grant  by  the  Federal  Government  giving  an  inventor 
the  right  to  exclude  all  others  from  making,  using,  or  selling  his  invention 
within  the  United  States  and  its  territories. 

2.  Patents  related  to  mechanical,  chemical  or  electrical  are  good  for 

a,  four.  Seven,  or  fourteen  years 

b.  seventeen  years 

c,  no  certain  number  of  years 

d.  no  restriction 

3.  Patents  related  to  design  are  good  for 

a.  four,  seven,  or  fourteen  years 

b,  seventeen  years 

c,  no  certain  number  of  years 

d.  no  restriction 
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Production  involves  developing  the  most  economical  methods  and  plans  for 
manufacturing  authorized  products;  coordinating  the  required  manpower;  securing 
and  coordinating  materials,   facilities,   tools  and  utilities;  producing  products, 
and  consigning  them  to  the  marketing  activity  or  the  customer. 

Production  may  be  broadly  defined  as  the  area  or  phase  of  manufacturing  that 

is  concerned  with  the  actual  changing  of  natural  resources  into  useful  products. 

This  unit  on  production  is  one  of  the  most  important  units  of  the  study  of 
manufacturing.     Tn  no  way  is  it  implied  that  production  is  more  important  than 
another  area  of  activity,  but  all  other  activities  of  manufacturing  either 
lead  to  the  production  department  or  away  from  it.     Planning,   finance,  personnel, 
engineering,  management,  etc.   are  all  supported  by  the  efforts  and  outcomes  of 
production. 

Production  may  be  divided  into  six  sub-functions  within  an  industry     (1)  plant 
engineering,   (2)  industrial  engineering,    (3)  purchasing,    (4)  production  planning 
and  control,    (5)  manufacturing,  and  (6)  quality  control.     These  six  sub-functions 
must  be  studied  individually,  but  they  should  be  viewed  as  fully  integrated 
activities  of  production.     The  chart  on  the  following  page  shows  a  typical 
production  organization. 

Note  to  Instructor 

At  this  point  students  should  have  completed  a  very  important  phase  in  their 
study  of  manufacturing.     They  have  been  orientated  to  the  objectives  of  the 
course  and  have  mass  produced  their  first  product.     Further,,   the  students  have 
been  informed  of  the  organization  for  manufacturing  as  well  as  the  functions 
of  the  research  and  development  and  product  development  departments.  They 
should  now  be  ready  for  a  study  of  the  functions  of  production. 

Objectives 

The  students  will  be  able  to 

1.  Observe  five  in-plant  operators  and  accurately  record  the  time  each 
operator  spends  on  a  single  operation  and  then  make  an  analysis  of  the 
operation  and  write  suggestions  as  to  how  the  operation  may  be  made  more 
efficient. 

2.  Make  an  analysis  of  and  list  the  operations  and  processes  necessary  for 
production  of  a  given  prototype. 

3.  Make  drawings  of  necessary  jigs,  fixtures  and  patterns  for  production. 

4.  Construct  necessary  jigs,   fixtures  and  patterns  for  production. 

5.  Construct  a  flow  chart  designating  the  location  of  equipment  and  the 
sequence  of  processes  from  receiving  to  shipping. 

6.  List  at  least  10  methods  of  material  handling. 

7.  List  six  rules  governing  the  selection  of  equipment  utilized  in  material 
.handling. 
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Demonstrate  his  understanding  of  equipment  safety  by  scoring  lOOZ  (nore 
than  one  test  if  necessary  after  further  instruction)  on  a  teacher-made 
test . 

Compile  a  list  of  the  utility  services  available  in  and  to  the  plant. 
Sketch  a  floor  plan  of  the  plant  showing  the  location  of  each  utility 
service. 

Develop  a  form  to  be  used  as  facilities  maintenance  records. 
Demonstrate  ability  to  keep  maintenance  records  by  maintaining  a  record 
of  all  utility  repairs  and  services. 

Develop  a  system  for  maintaining  a  clean  and  safe  plant.     The  system  to 
be  developed  is  to  include  all  students  in  the  plant,   provide  a  time  limit 
of  five  minutes  and  meet  with  the  instructors  approval. 
Locate  and  identify  all  capital  equipment  on  a  floor  plan  of  the  plant. 
Compile  a  list  of  specifications  of  capital  equipment  from  information 
presented  him  by  the  instructor. 

Study  and  be  able  to  list  at  least  10  duties  of  a  purchasing  agent  of  an 
industry. 

Express  his  understanding  of  uninterrupted  flow  of  materials  and  services 
by  listing  at  least  five  ways  an  industry  would  lose  profits  should 
production  cease  due  to  lack  of  materials  and/or  services. 
Compile  a  list  of  two  suppliers  of  a  given  material  and  obtain  price 
quotations  from  each. 

Devise  a  purchase  agreement  which  will  contain  sufficient  amounts  of 
material  with  which  to  produce  a  specified  product. 
Establish  a  method  of  disposing  of  surplus  items  or  by-products  to 
maximize  profit  for  the  industry. 

Keep  student  management  informed  of  developments  concerning  materials 
which  could  affect  company  profit  or  performance. 

Contact  at  least  two  freight  carriers  and  obtain  rates  and  shipping  routes 
of  each. 

Prepare  an  acceptable  package  in  terms  of  freight  carrier  requirements 
and  product  being  shipped. 

Assist  in  unloading  carriers  and  correlate  shipping  tickets  with  purchase 

orders  and  place  them  on  file  and  inform  those  affected. 

Prepare  a  requisition  form  to  obtain  from  storage  sufficient  amounts  of 

materials  to  produce  a  given  number  of  selected  products. 

Utilizing  recommendations  of  plant  engineering,  prepare  a  flow  chart  in 

accordance  with  equipment  load  records  and  specify  time  and  place  for 

every  activity. 

Analyze  operation  instruction  sheets  from  industrial  engineering  and 
requisition  needed  tools,  jigs,   fixtures  and  patterns  from  storage. 
Inventory  all  parts  at  each  work  station  to  determine  compliance  with 
schedule  and  report  schedule  deviations  as  well  as  manufacturing 
accomplishments  to  those  concerned  at  the  end  of  each  work  session. 
Perform  necessary  operations  to  produce  parts  and  combine  parts  to 
produce  finished  products  to  conform  to  standards  established  by  quality 
control. 

Adjust  rejected,  improperly  manufactured  or  worn  parts  and  products  to  meet 
quality  control  standards. 

Establish  adequate  inspection  methods  as  well  as  designate  inspection 
locations  and  analyze  product  quality  in  accordance  with  limitations 
specified  by  engineering. 
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32.  Appraise  quality  of  products,  produce  and  maintain  control  charts  and 
indicate  acceptance  or  rejection  of  a  product  in  accordance  with  an 
established  schedule . 

33.  Communicate  orally  or  in  writing  to  others  about  occupational  abilities, 
interests  and  plans. 

34.  Explain  the  importance  of  all  work  in  our  society. 

35.  Elicit:  and  consider  suggestions  and  evaluations  regarding  given  work 
performance . 

36.  Participate  in  individual  and  group  experiences  which  contribute  to 
personal  development  (e.g.  discussion ,  reading ,  observation . ) 

37.  Demonstrate  the  ability  to  depend  on  others  and  to  be  depended  upon  in 
the  work  environment. 

38.  Seek  information  about  what  skills  are  needed  to  get  a  preferred  job. 

Time  Required    Four  to  six  weeks 
Instructional  Aids 

1.  Films 

a.  "Productivity  -  Key  to  American  Economic  Growth" 

b.  "Our  Mr.  Sun" 

c.  "Men  and  Machines,  Of" 

d.  "Tools" 

e.  "Industrial  Arts:     A  Safe  Shop" 

f .  "Air  Cargo" 

g.  "Future  In  Steel" 

h.  "The  Hough  Story" 

i.  "For  Every  Wheel  That  Turns" 

2.  Filmstrips 

a.  "Plant  Engineering"  #A636-4 

b.  "Industrial  Engineering"  #A636-2 

c.  "Production  Engineering"  #A636-3 

d.  "Quality  Control"  #A636-6 

e.  "Manufacturing"  #A636-5 

3.  Booklets 

a.  "Keys  To  Vocational  Decisions" 

b.  "Planning  My  Future" 

4.  Samples  of 

a.  materials  handling  symbols 

b.  order  forms,  production  report  forms,  monthly  report  forms,  etc. 

5.  Overhead  projector  and  transparencies 

Introduction 

Production  is  only  one  activity  area  of  the  manufacturing  process  and  must  be 
approached  with  this  fact  in  mind.     Production  is  charged  with  the  responsibility 
of  producing  a  product  using  the  most  economical  methods  and  plans.  This 
responsibility  is  fulfilled  by  organizing  the  department  into  functional  groups. 
One  approach  to  this  would  include:     plant  engineering,  in  charge  of  specifying 
or  approving,  installing,  maintaining  and  occasionally  constructing  the  buildings, 
utility  services  and  facilities  required  to  produce  the  product;  industrial 
engineering,  in  charge  of  planning  the  utilization  of  men,  facilities,  tools, 
jigs  and  fixtures  to  attain  the  desired  quantity  and  quality  of  output  at 
minimum  cost;  purchasing,  in  charge  of  securing,  when  required  and  at  minimum 
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cost,  the  quantity  and  quality  of  materials,  supplies,   services  and  equipment 
needed  to  operate  the  company;  production  planning  and  control,  charged  with 
preparing,   issuing  and  encouraging  compliance  with  schedules  of  the  men, 
materials,   facilities,   instructions  and  all  additional  items  required  to 
coirplete  manufacturing  orders  so  they  will  be  available  when  and  where  required; 
manufacturing,  charged  with  making  products  for  sale  by  changing  the  shape, 
composition  or  combination  of  materials,  parts  or  sub-assemblies;  quality  control, 
in  charge  of  establishing  acceptable  limits  of  variation  in  the  attributes  of 
a  product  and  reporting  the  status  of  maintaining  the  product  in  respect  to 
those  limits.     (Show  film  #1  ^'Productivity  -  Key  to  American  Economic  Growth") 

Subject  Matter  Outline 

1.      Plant  engineering  (specifying  or  approving,  installing,  maintaining  and 
occasionally  constructing  the  buildings,  utility  services  and  facilities 
required  to  produce  the  product.     Show  filmstrip  #A636-4  "Plant  Engineer- 
ing") 

a.  Utilities  design  and  operation  (providing  all  electricity  compressed 
air,  water,  heat  and  similar  services  needed) 

(1)  Analyze  utility  service  requirements. 

(2)  Design  or  specify  utility  service  system. 

(3)  Direct  and  approve  utility  service  installations. 

(4)  Operate  utility  service  systems. 

b.  Facilities  design  and  specification  (specifying  or  approving  all 
factory  and  office  equipment  and  buildings  and  directing  their  proper 
installation) 

(1)  Analyze  facilities  requirements. 

(2)  Design  or  specify  facilities. 

(3)  Direct  or  approve  facility  installation  or  construction. 

c.  Maintenance  (installing  and  maintaining  buildings,    facilities  and 
utility  s-^rvices  in  safe  operating  condition  and  occasionally 
constructing  buildings  and  facilities) 

(1)  Maintain  facilities,  utility  services  and  grounds. 

(2)  Relocate  and  install  facilities  and  utility  services. 

(3)  Clean  buildings. 

(4)  Keep  repair  records. 

(5)  Construct  minor  facilities  and  buildings. 

d.  Plant  equipment  control  (maintaining  specification  and  location 
records  on  all  capitalized  equipment) 

(1)  Keep  location  records  of  capital  equipment. 

(2)  Keep  equipment  specifications. 

(3)  Identify  capital  equipment. 


Counselor  Interaction 

Introduce  students  to  Keys  to  Vocational  Decisions  and  Planning  My  Future. 

Have  students  study  in  detail  the  specific  jobs  that  seem  to  fall  within  their 
range  of  interests,  abilities  and  personality  patterns.     Ask  students  to  give 
oral  or  written  reports  on  the  occupations  which  they  have  studied. 

Show  and  review  a  film  such  as  b,  "Our  Mr.  Sun." 
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1.  Analyze  the  utility  service  requirements  of  the  plant. 

2.  Make  a  list  of  all  utility  systems  used  in  the  plant. 

3.  Check  to  see  how  each  is  installed  and  operated. 

4.  Maintain  records  of  all  facility  repairs. 

5.  Make  a  record  of  the  modif iciations  of  any  facility  or  utility. 

6.  Maintain  a  clean  plant  using  a  predesigned  plan. 

7.  Filj»  out  an  inventory  chart. 

8.  Prepare  a  list  of  the  equipment  and  record  the  condition  that  the  tools 
and  equipment  are  in. 

9.  Fill  out  maintenance  reports  on  the  machines. 

10.  Draw  a  plant  layout,  designating  the  placement  of  the  capital  equipment. 

Teacher  Discussion  Topics 

1.  Point  out  the  major  utility  services  supplying  the  plant. 

2.  Point  out  that  the  industrial  arts  lab  will  be  the  "plant." 

3.  Point  out  why  we  have  different  utility  services. 

4.  Utilities  might  need  to  be  modified. 

5.  Modification  of  facilities,  if  needed,   should  be  discussed. 

6.  Establish  the  types  of  records  needed  to  identify  capital  equipment, 
equipment  specifications  and  the  location  of  capital  equipment. 

7.  Repair  records  should  be  established. 

8.  Develop  and  post  a  plan  for  cleaning  the  facility. 

2.      Industrial  Engineering  (planning  the  utilization  of  men,   facilities,  tool^s 
jigs  and  fixtures  to  attain  the  desired  quantity  and  quality  of  output  at 
minimum  cost.     Show  filmstrip  A636-2  "Industrial  Engineering." 

a.  .     Methods  study  (establish  the  best  methods  of  performing  necessary 

direct  or  indirect  production  tasks  excepting  materials  handling) 

(1)  Establish  operations  and  processes  required 

(2)  Establish  facilities  required,  design  tools,  jigs,   fixtures  and 
patterns 

(3)  Establish  standard  job  motions 

b.  Plant  layout  (establishing  the  best  physical  arrangement  of  facilities^ 
utilities  and  work  areas) 

(1)  Analyze  operations  and  processes  required 

(2)  Analyze  facilities  and  utilities  required 

(3)  Establish  space  requirements 

(4)  Select  adequate  plant  area 

(5)  Establish  relationships  of  facilities  and  utilities 

c.  Work  measurement  (establishing  time  standards  for  performing  necessaf? 
direct  and  indirect  production  tasks) 

(1)  Measure  operation  tim^ 

(2)  Appraise  performance 

(3)  Compute  allowed  time 

d.  Materials  handling  study  (establishing  the  best  ways  of  transporting 
within  the  company  its  products  or  items  used  in  their  manufacture) 

(1)  Analyze  operations  and  processes 

(2)  Establish  equipment 

e.  Tool,  jig,  fixture  and  pattern  manufacture  and  repair  (producing  and 
maintaining  the  required  tools,  jigs,  fixtures  and  patterns) 
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(1) 

(2) 
(3) 


Produce  authorized  tools,  jigs,   fixtures  and  patterns 

Repair  tools,  jigs,  fixtures  and  patterns 

Maintain  custody  of  tools,  jigs,   fixtures  and  patterns 


Counselor  Interaction 

i:incourage  students  to  explore  surrounding  industries.     Craftsmen  and  other 
workers  may  be  invited  to  discuss  their  jobs  with  the  class  or  specific  members 
of  the  class  might  visit  selected  industries  and  report  to  class  on  their 
experience.     Students  should  formulate  questions  to  be  asked  of  persons  in 
industry.     These  questions  should  be  designed  to  explore  the  work  requirements 
and  job  opportunities  and  to  learn  about  the  psychological  and  sociological 
dimensions  of  work- role  relationship,  social  demand  on  the  worker,  satisfactions, 
degree  of  independence,  etc. 


Student  Activities 

1.  Study  methods  of  operation  and  process  requirements  to  find  the  best 
method  of  performing  necessary  operations  for  the  production  of  a  product. 

2.  Study  detail  drawings  and  design  the  necessary  jigs,   fixtures  and  patterns. 

3.  Draw  a  p^'.ant  layout  including  machines  and  tools  in  accordance  with 
facility  and  utility  study  and  modification. 

4.  Plan  a  flow  chart. 

5.  Keep  time  chart  operations  of  production  in  order  to  standardize  work. 

6.  Study  and  recommend  the  best  materials  handling  methods. 

7.  Inspect  the  plant  and  list  those  items  which  are  unsafe. 

Teacher  Discussion  Topics     (Review  and  show  film  c  "Of  Men  and  Machines,"  or 
film  d  "Tools.") 

1.  Point  out  the  difference  between  direct  and  indirect  production  tasks. 

2.  Point  out  the  difference  between  production  and  materials  handling. 

3.  Demonstrate  necessary  tools  and  machines  which  are  essential  to  the 
production  of  jigs,  fixtures  and  patterns. 

4.  "ilmphasize  safety  measures.     (Review  film  e  "Industrial  Arts:     A  Safe 
Shop/0 

5.  Demonstrate  ways  of  establishing  time  standards. 

6.  Discuss  various  ways  of  moving  materials  within  the  plant. 

7.  Discuss  working  drawings  of  the  product  to  be  manuf av'^tured  and  point  out 
various  necessary  fixtures,  jigs  and  patterns  to  be  made. 

8.  Demonstrate  plant  layout  on  the  chalkboard  being  sure  to  include  all 
aspects  in  the  make  up  of  a  fl  ow  chart  and  see  that  one  is  made . 

9.  Rf^member!!  The  arrangement  of  machines,  tools  and  functions  should  be 
made  in  accordance  with  existing  or  modified  utilities,  facilities  and 
materials  handling  expediency. 

Purchasing  (securing  when  required  and  at  minimum  cost  the  quantity  and 
quality  of  materials,  supplies,   services,  and  equipment  needed  to  operate 
the  company) 

a.      Buying  (locating  and  negotiating  with  vendors  to  secure  needed  items 
or  services  of  the  desired  quality,  in  the  desired  quantity,  at  the 
desired  time,  at  a  minimum  cost) 
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(1)  Locate  suppliers 

(2)  Secure  quotations 

(3)  Select  supplier 

(4)  Prepare  purchase  agreement 

(5)  Advise  on  specifications  for  purchased  items 

Purchase  expediting  (seeing  that  purchased  items  and  services  arrive 
as  promised  by  vendors) 

(1)  Analyze  need  for  purchase  items 

(2)  Secure  items  when  required 

c.  Purchase  records  and  files  (mfcintaining  vendor  catalogs,  quotation 
requests,  purchase  orders,  material  specification  and  the  like) 

(1)  Keep  file  of  purchase  agreements 

(2)  Keep  library  of  supplier  catalogs 

(3)  Keep  file  t.f  supplier  quotations  and  records 

d.  Purchase  research  (analyzing  market  trends,  purchased  items  usage, 
buying  methods,  and  the  like  and  recommending  improved  purchasing 
practices) 

(1)  Analyze  market  statistics  and  purchasing  practices 

(2)  Recommend  courses  of  action 

e.  Salvage  sales  (securing  purchasers  for  items  not  in  regular  line  of 
products) 

(1)  Secure  purchasers  for  by-products  and  obsolete  or  surplus  items 

(2)  Determine  methods  of  disposal  for  items  not  sold 


Counselor  Interaction 

Help  students  develop  a  procedure  for  evaluating  performance  and  thex^eby  gain 
an  understanding  of  the  standards  industry  requires. 

Conduct  class  discussion  to  share  observations,  experiences  and  information • 
Rotate  leadership  role  in  group  discussions. 


Student  Activities 

1.  From  the  working  drawings  compile  a  list  of  materials  and  services  needed 
to  produce  the  product, 

2.  Consult  "Yellow  Pages"  of  the  telephone  directory  and  make  a  list  of 
suppliers  of  needed  materials. 

3.  Check  vendor  catalogs  and  compile  list  of  needed  materials. 

4.  Create  a  records  keeping  system  for  '*endor  catalogs,  quotation  requests, 
purchase  orders,  materials  specif ica^-ions,  etc. 

5.  Sample  vendors  and  obtain  prices  of  materials  needed. 

6.  Prepare  purchase  agreements  for  enough  materials  and  supplies  to  produce 
the  product. 

7.  Devise  a  method  of  disposing  of  by-products  or  surplus  items. 

8.  Select  a  material  which  is  usually  advertised  in  a  newspaper  and  record 
prices  weekly  for  approximately  six  weeks  and  determine  the  amount  of 
increase  or  decrease  in  the  price. 
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Teacher  Discussion 


Topics 


1.  Point  out  that  we  must  have  quality  materials  in  the  quantity  needed  at  a 
minimum  price. 

2.  Point  out  difference  between  a  firm  contract  and  an  estimate. 

3.  Emphasize  the  importance  of  writing  the  exact  specifications. 

4.  Discuss  purchased  parts  as  opposed  to  parts  that  we  must  construct  or 
produce . 

5.  Stress  the  importance  of  accurate  record  keeping. 

6.  Emphasize  the  importance  of  analyeing  market  trends  before  submitting  a 
purchase  order. 

7.  Surplus  items  must  be  taken  care  of  and  turned  into  a  profit  if  possible. 

8.  Be  sure  to  use  a  vendor  that  can  and  will  make  delivery  on  time. 

4.      Production  planning  and  control   (preparing,   issuing  and  encouraging 

compliance  with  schedules  of  the  men,  materials,   facilities,  instructions 
and  all  additional  items  required  to  complete  manufacturing  orders  so 
they  will  be  available  when  and  where  required.     Show  and  review  filmstrip 
#A636-3  "Production  Engineering.'*) 

a.  Traffic  (specifying  and  securing  transportation  media  that  best 
satisfy  the  receiving  and  shipping  requirements  of  the  company) 

(1)  Forecast  freight  rates 

(2)  Specify  routings  and  carriers  for  purchased  and  sold  items 

b.  Factory  receiving  (accepting  shipments  from  vendors,  reporting  on 
items  received  and  disposing  of  them  as  authorized) 

(1)  Unload  carriers 

(2)  Correlate  receipt  with  orders 

(3)  Cominimf.cate  data  concerning  receipts 

c.  Factory  shipping  (preparing  products  for  shipment  to  the  customer  or 
to  storagBc,  consigning  them  to  carriers  and  reporting  their  actions 
to  those  concerned.     Show  film  f  *'Air  Cargo.'*) 

(1)  Prepare  items  for  carriers 

(2)  Load  carriers 

(3)  Communicate  data  concerning  shipments 

d.  Materials  procurement  (supply  when  needed  all  direct  and  indirect 
materials  required  to  complete  an  order) 

(1)  Analyze  sales  orders  and  bills  of  materials 

(2)  Issue  requisitions 

e.  Operation  scheduling  (specify  the  most  practicable  combitation  of 
where  and  when  to  perform  every  activity  required  to  complete  an 
order) 

(1)  Maintain  equipment  load  records 

(2)  Specify  best  alternative  processes 

(3)  Specify  time  and  place  for  every  activity 

f.  Tool,  jig,   fixture  and  gauge  procurement  (supplying  when  needed  all 
facilities,  tools  and  gauges  required  to  cojnplete  an  order) 

(1)  Analyze  operation  instruction  sheets 

(2)  Requisition  needed  tools,   jigs,  fixtures  and  gauges 

g.  Production  instruction  distribution  (issuing  communication  media  to 
guide  and  collect  information  on  the  performance  of  every  task 
required  to  complete  an  order) 

(1)  Collect  or  prepare  all  instructions  and  related  papers 

(2)  Reproduce  required  copies 

(3)  Distribute  copies  to  affected  areas 
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5.      Manufacturing  (making  products  for  sale  by  changing  the  shape,  composition 
or  combination  of  materials,  parts  or  subassemblies) 
a.      Parts  manufacture  (creating  basic  units  of  a  complete  product) 

(1)  Check  equipment 

(2)  Produce  parts 

i.       Subassembly  (joining  two  or  more  parts  to  form  a  portion  of  a  complete 
product) 

(1)  Combine  parts 

(2)  Preliminary  assembly 

c.  Final  assembly  (joining  two  or  more  parts  or  subassemblies  to  form  a 
complete  product) 

(1)  Produce  finished  products 

(2)  Preliminary  check 

d.  Service  and  repair  (reworking  worn  or  improperly  manufactured 
products,   subassemblies  or  parts  to  meet  established  quality 
specifications) 

(1)  Repair  improperly  manufactured  parts  and  products 

(2)  Repair  or  replace  worn  parts  and  products 

NOTE:     The  necessity  of  providing  instructions  and  learning  experiences 

necessary  for  machine  and  tool  manipulation  cannot  be  overstressed . 
Training  for  operation  and  safety  procedures  on  a  machine  or  tool  in 
relation  to  the  task  to  be  accomplished  precedes  all  operations  in 
industry. 


Counselor  Interaction 

Give  the  students  an  opportunity  to  instruct  others  when  they  have  learned  a 
new  operation.  Help  them  to  test  and  improve  their  ability  to  give  instruc- 
tions. 

When  a  student  shows  interest  or  skill  in  a  particular  operation  performed  in 
class,  he  should  be  encouraged  to  become  familiar  with  the  occupation  in  which 
the  operation  is  performed.     This  may  be  accomplished  by  having  him  study  job 
descriptions  to  identify  related  occupations  or  by  letting  him  interview  local 
industrial  firms  to  find  out  what  job  opportunities  are  available  for  a  worker 
with  this  skill  and  interest. 


Student  Activities 

1.  Perform  necessary  operations  to  produce  parts  for  the  product, 

2.  Combine  parts  to  produce  finished,  product, 

3.  Repair  improperly  manufactured  or  worn  parts  and  products. 

4.  Learn  how  to  operate  machines  and  use  the  tools  necessary  to  produce  the 
product. 

Teacher  Discus^sion  Topics     (Show  and  discuss  film  h  ^'The  Hough  Story"  and 
filmstrip  #A636-5  "Manufacturing 

1.  Discuss  the  steps  and  procedures  for  the  production  of  parts. 

2,  Discuss  parts  fabrication* 
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h.  Dispatching  (initiating  production  tooling  by  releasing  production 
planning  instructions  to  those  affected  in  accordance  with  established 
time  schedules  and  task  sequence) 

(1)  Issue  paperwork  to  those  concerned 

(2)  Verify  time  schedules  and  task  sequences 

i.  Production  expediting  (aiding  manufacturing  activities  to  follow  the 
schedule  established  by  the  production  planning  function) 

(1)  Investigate  compliance  with  schedule 

(2)  Report  schedule  deviations  to  tho-se  concciTiGd 

j.      Performance  reporting  (advertising  of  production  accomplishments 
relative  to  instructions  issued) 

(1)  Collect  data  on  work  performed 

(2)  Report  manufacturing  accomplishments 

k.       Stores--keeping  (protecting  and  issuing  when  authorized  items  used  to 
produce  a  product,   perform  a  service  or  operate  a  company) 

(1)  Receive  items 

(2)  Protect  items 

(3)  Issue  stocked  items 

1.       Stores  cc'^trol  (establishing  what  materials,  other  than  finished 
products  v^ade  for  stock,  are  to  be  warehoused,  how  much  of  it  and 
where,  as  well  as  implementing  these  decisions  through  records  and 
requisitions) 

(1)  Determine  economic  lot  quantities 

(2)  Determine  reorder  quantities 

(3)  Standardize  stocked  items 

(4)  Plan  storage  area  locations 

(5)  Requisition  stocked  items 

Student  Activities 


1,  Obtain  rates  from  local  freight  lines, 

2,  Procedure  necessary  for  jigs,   fixtures,  patterns  and  gauges. 

3,  Devise  a  customer  order, 

4,  Devise  a  sales  stock  and/or  shop  order, 

5,  Devise  one  route  sheet,   load  chart,  schedule  chart  and  job  ticket, 

6,  Prepare  a  bill  of  lading, 

7,  Compile  a  package  of  engineering  specifications  to  include  blueprints, 
bills  of  materials,   shop  order  and  route  sheets, 

8,  Prepare  a  package  for  product  to  be  produced, 

9,  Create  a  method  of  stores--keeping  and  stores  control. 
10,  Assist  in  unloading  carriers  (delivery  trucks). 


Teacher  Discussion  Topics     (Show  and  review  film  g  ^'Future  in  Steel.") 


load,  route,  scheduling  and  job  ticket. 

J  for  woik  simplifications:     fixtures,  jigs,  patterns  and 

customer,  sales,  stock  and  shop. 
Lng  specification, 

jnts  of  effectiveness  and  performance  reporting. 
IS  for  stores--keeping  and  stores  control. 


I. 

Discuss 

2, 

Discuss 

3. 

Discuss 

4, 

Discuss 

gauges. 

5. 

Discuss 

6. 

Discuss 

7, 

Discuss 

8. 

Discuss 

9. 

Discuss 
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j.       Discuss  maintenance  of  products,  worn  parts  and  manufactured  parts. 

4.      The  teacher  must  provide  learning  experiences  on  how  to  operate  rnachino 

and  perform  tool  and  manipulative  tasks  necessary  in  producing  the  product. 

6.       Quality  control  (establishing  acceptable  limits  of  variation  in  the 

attributes  of  a  product  and  reporting  the  status  of  maintaining  the  product 
in  respect  to  those  limits.     Show  and  discuss  film  #9  "For  Every  Wheel 
That  Turns/' ) 

a.  Control  methods  development  (establishing  ways  of  preventing  or 
limiting  production  of  unacceptable  parts,   subassemblies  or  products) 

(1)  Analyze  product  quality  specifications 

(2)  Specify  inspection  locations 

(3)  Specify  insnection  methods 

(4)  Specify  control  methods 

b.  Gauge  control  (maintaining  the  accuracy  of  instruments  used  in  inspec- 
tion activities) 

(1)  Keep  gauge  location  and  maintains  records 

(2)  Store  iditi  gauges 

(3)  Inspect  and  repair  gauges 

c.  Inspection  and  test  (conducting  quality  control  measurements  and 
analyses,  rejecting  products,  recommending  the  halting  of  substandard 
production  processes  and  notifying  those  affected) 

(1)  Appraise  quality  of  product 

(2)  Maintain  control  charts 

(3)  Reject  or  accept  products 

d.  Customer  complaints   (investigating  and  reporting  manufacturing 
responsibility  for  products  alleged  faulty  by  dissatisfied  purchasers 
and  taking  steps  to  correct  operations  found  substandard) 

(1)  Investigate  validity  of  customer  complaints 

(2)  Advise  those  affected  of  company  liability  to  customer 

(3)  Secure  modifications  of  operations  and  products 

e.  Salvage  (determining  the  most  economical  methods  of  using  or  disposing 
of  rejected  or  obsolete  items  and  scraping  and  preparing  them  for 
those  users  or  disposition) 

(1)  Analyze  by-products  and  surplus  or  obsolete  items 

(2)  Determine  disposition  of  items 

(3)  Prepare  items  for  sale  or  use 

Student  Activities 

1.  Establish  ways  of  preventing  or  limiting  production  of  unacceptable  parts, 
subassemblies  or  products, 

2.  Maintain  the  accuracy  of  those  devices  used  in  the  inspection  activities. 

3.  Establish  procedures  for  halting  production  of  substandard  parts. 

4.  Maintain  inspection  records  as  to  number  of  parts,   subassemblies  or 
products  rejected  or  accepted, 

5.  Devise  methods  for  i.nveatigating  and  reporting  manufacturing 
responsibilities  for  products  alleged  faulty  by  dissatisfied  purchasers. 

6»      Devise  a  method  for  disposing  of  obsolete  or  rejected  items  and  scrap 
material . 

Teacher  Discussion  Topics  (Show  and  discuss  filmstrip  #A636-6  ''Quality  Control.") 
!•      Discuss  product  quality  specifications. 
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2.  Point  out  importance  of  methods  of  inspection. 

3.  Discuss  inspection  tolerances, 
A.  Discuss  inspection  devices. 

5.  Discuss  inspection  and  test  charts. 

6.  Discuss  customer  complaints  and  ways  of  dealing  with  such  ccrnplaints. 

7.  Discuss  methods  for  the  disposition  of  by-products  and  other  usable  items. 

Suggested  Evaluation  Items 
TR^JE  -  FALSE 

1,  The  en^  noorinr   Jepu.  Cmenl   is  rei>ponsib for  obtaining  patents  for  new 
products . 

2,  Mass  production  is  responsible  for  our  high  standard  of  living. 

3,  Selection  of  a  product  transportation  medium  would  take  into  consideration 
cost,   time  and  safe  handling, 

4,  Jigs  and  fixtures  are  materials  holding  devices  which  are  usually  made 
in  the  plant  and  not  bought  with  a  machine. 

5,  Some  type  of  quality  control  is  a  necessary  part  of  any  industry. 

6,  Quality  control  may  be  defined,   in  part,  as  the  department  of  industry 
which  establishes  acceptable  limits  of  variations, 

7,  Instead  of  "acceptable  limits  of  variations,"  we  can  use  "within  tolerance 
allowed"  and  mean  the  same  thing. 

MITLTIPLE  CHOICE 

8,  One  of  the  following  is  not  a  function  of  the  indu  -tvial  engineering 
department  in  industry, 

(a)  produce  authorized  tools,   jigs,   fixtures  and  patterns 

(b)  secure  product  design  and  specification  changes 

(c)  establish  facilities  required 

(d)  establish  relationships  of  facilities  and  utilities 

9,  Plant  engineering  is  concerned  with 

(a)  plant  layout 

(b)  operation  scheduling 

(c)  methods  Study 

(d)  plant  equipment  control 

10-      Which  of  the  following  is  not  a  function  of  the  manufacturing  department 
of  industry? 

(a)  produce  parts 

(b)  combine  parts 

(c)  repair  tools,  jigs,   fixtures  and  patterns 

(d)  produce  finished  products 

MATCHING 

11.      Listed  below  are  the  functions  and  sub-functions  of  the  production 

department  of  industry.     Place  the  letter  of  the  function  on  the  left 
in  the  blank  by  the  proper  sub- function  on  the  right.    The  letters  may 
be  used  more  than  once. 
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A.  Plant  engineering 

B.  Industrial  engineering 

C.  Purchasing 

D.  Production  planning  and 

E.  Manufacturing 
F-  Quality 


 Gauge  control 

 Salvage 

 Buying 

control   Part  manufacture 

  ?  e  and  repair 

agie  sales 

^      'Mgi'  ri '  all  procuiremer. . 

  erfarmance  reporting 

 Plant  layout 

 ^Work  measurement 

 Plant  equipment  control 

Maintenance 


COMPLETION 

12.  Before  a  new  employee  is  hired  to  work  in  the  production  department,  he 
must  be  interviewed  by  the   (production  f o r eman )  , 

13.  Mass  production  in  industry  has  broiiight  about  the  ability  to  (produce) 
products  in  greater      (quantities)        ,  more        (rapidly)   and  at  a 

(reduced)   cost  to  the  consumer. 
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MARKETING 


Lesson  17 


By  definition,  itiarketing  is  '^directing  and  encouraging  the  flov  of  -oods  from 
producer  to  the  consumer  or  user,"     It  is  generally  thought  of  as  just  the 
selling  of  a  product,  but  there  is  actually  a  great  deal  more  involved  than 
that.     Facts  relating  to  the  sale  and  transfer  of  products  must  be  gathered, 
recorded  and  analyzed  in  order  to  determine  who  and  where  the  customers  are, 
their  needs  and  wants,  when  and  how  they  will  buy  and  how  much  they  are  willing 
to  pay* 

Marketing  is  the  business  activity  through  which  human  wants  and  needs  are 
satisfied  by  the  exchange  of  goods  and  services  for  something  of  value,  such  as 
money.     It  involves  the  planning  necessary  to  offer  the  right  merchandise  at  the 
right  place,  at  the  right  time,   in  the  right  quantities  and  at  the  right  price. 

Marketing  consists  of  researching  the  potential  market,  advertising  and  promoting 
the  product,  planning  the  sales  and  obtaining  the  order,  getting  the  product  to 
the  customer  promptly,  in  good  condition  and  as  it  was  represented  to  the  customer 
by  the  sales  force. 

Marketing,  in  general,  may  be  divided  into  six  areas  or  phases  \;ithin  an  industry 

market  research,  advertising,  sales  promotion,  sales  planning,  sales  operatioiis 
and  physical  distribution. 

Note  to  toife  true  tor 

The  purpose  of  this  lesson  is  to  acquaint  the  student  with  the  problems  the 
manufacturer  faces  in  determining  the  potential  demand  which  will  affect  his 
choica  of  a  product  to  be  made,   the  procedures  followed  in  planning  the  advertising 
which  will  induce  the  customer  to  buy  the  product  and  the  development  of  the  sales 
promotion  and  planning  for  the  ptoduct. 

In  addition,  the  actual  selling  operation  will  be  presented  along  with  the  me i hods 
of  handling  the  product  and  transporting  it  to  the  customer. 

Finally,   the  student  will  be  shown  the  importance  to  a  manufacturer  of  maintaining 
good  relations  with  the  product  user  through  a  reasonable  and  comprehensible  plan 
of  product  service. 

Students  whose  family  members  are  involved  in  any  of  the  areas  of  marketing  and 
sales  should  be  especially  urged  to  take  an  active  part  in  the  classroom  activities 
when  thay  have  some  first-hand  information  concerning  the  subject  being  discussed. 

Objec  tives 

Th^  students  will  be  able  to 

1.  Recognize  the  importance  to  an  industry  of  good  market  research.  This  to 
be  demonstrated  by  an  evaluation  of  the  extent  to  which  interest  is  shown 
by  the  school's  student  body  in  a  proposed  industrial  arts  class  product. 
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2.     Explain  the  meaning  of  good  cus tCTner-manuf acturor  relaticns. 
^,     Evaluate  ccnsuner  products  found  in  the  bene  and  the  satisfaction  or 
dissatisfaction  of  the  actual  consumers  or  users. 

Survey  the  comnrjni ty ' s  citizens  actively  engaged  in  selling  and  servicing' 
products  to  ascertain  the  size  and  scope  of  such  or eanizaticns . 
Describe  the  importance  of  a  marketing  area  tc  a  ir^nuiactur ing  organization, 
n.     Err) lain  the  opportunities  available   In  the  mrketinp  areas  ci  inanuf actur inc . 

Tine  Required    Two  to  three  -weeks 


instructional  Aids 


1,  Films 

a.  "Effective  Listening'* 

b.  ''Prospecting*' 

c.  "Breakthrough  In  Transportation" 

d.  "Banking  In  Action" 

c,     "Follow  It  All  the  Way" 

f.  "Trucks  anc*  Your  Town" 

g.  "Hov  To  Investigate  Vocations" 

h.  "Choosing  Your  Occupation" 

2.  Overhead  projector  and  transparencies 
i.     Price  tags 

U.     Packages,  cans,  boxes,  wrappers 
3»     Job  descriptions 
6*     Radio  scripts,  newspaper  mats 
7*    Mail  order  catalogs 

8.  Questionnaires 

9.  Pamphlets  on  advertising  and  marketing 


Introduction 


Stated  briefly,  inarketing  is  directing  and  encouraging  the  flow  of  goods  from 
producer  to  consumer  or  user.     In  everyday  practice  selling  is  looked  on  only  as 
the  act  of  pricing  the  product  and  then  trying  to  persuade  the  prospective  buyer 
to  buy.     There  is  a  great  deal  more  to  marketing  than  this  limited  conception.  It 
has  been  remarked  tha^:  in  any  business  "nothing  happens  until  somebody  sells 
something."    And  this  selling  something  is  a  highly  specialized  procedure. 

The  potential  market  must  first  be  researched  to  determine  the  product  to  be  offered 
to  the  buying  public,  advertising  of  the  product  must  be  carried  out  through  its 
many  phases,  the  sale  of  the  product  must  be  promoted,  the  sales  effort  must  be 
planned,  the  actual  selling  operations  must  be  carried  out,  and  finally,  the  product 
must  be' delivered  into  the  hands  of  the  consumer  and  serviced  under  the  terms  of  the 
warranty • 

The  following  body  of  subject  matter  will  cover  all  of  the  above  and  is  designed  to 
give  the  student  an  insight  into  all  the  areas  of  marketing  a  product. 

c 

Subject  Matter  Outline 

1.    Marketing  Ree-arch    (the  gathering,  recording  and  analyzing  of  facts  relating 
to  the  transfer  and  sale  of  products) 
a.    Market  analysis  is  carried  out  through 
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(1)  questionnaires 

(2)  public  polls 

(3)  determining  past  customer  preferences 

(4)  determining  tho  extent  of  the  potential  market 

(5)  determining  che  characteristics  of  the  market 

b.  Product  requirements 

(1)  Getting  customer  attitudes  tovard  product 

(2)  Getting  customer  reactions  to  product  specification  and  prices 

(3)  Finding  preferences  of  color,   form  and  shape 

c.  Distribution  problems 

(1)  Recommending  policies  to  the  manufacturer 

(2)  Determining  the  location  of  the  market  in  relation  to  the 
manufacturer 's  facilities 


Counselor  Interaction 


Assist  students  in  suggesting  and  selecting  a  basic  list  of  questions  to  be 
asked  about  occupations «    Have  students  simulate  a  group  conference  and  then 
summarize  and  discuss  group  conference  findings.     Ask  students  to  suggest  means 
of  improving  classroom  participation.     Show  the  film  a,   "Effective  Listening." 

Help  the  students  explore  occupational  literature,^  Have  some  students  question 
community  employers  and  personnel  concerning  jobs  in  marketing.    Have  interested 
students  prepare  class  reports  on  jobs  in  marketing  and  then  let  them  act  out  the 
job  roles.    Have  students  prepare  bulletin  board  display  of  job  activities.  Show 
film  b.  "Prospecting." 


Student  Activities 


1.  Obtain  a  repott  of  a  poll  dealing  with  some  product  from  a  newspaper,  magazine 
or  weekly  reader. 

2.  Devise  a  form  for  and  take  a  sample  of  customer  preference  by  mall,  (class, 
school  or  community)  for  a  specified  product. 

3.  Tabulate  and  evaluate  the  information  gathered  through  (2)  above. 

4.  Conduct  a  written  poll  to  determine  which  color  preference  prevails  for  a 
chosen  proauct. 


Teacher  Discussion  Topics 

1.  Discuss  how  a  market  is  measured  and  evaluated. 

2.  Explain  how  distribution  problems  can  affect  selection  of  the  product  to  be 
manu factured* 

Relate  some  ways  by  which  customer  preference  can  be  ascertained. 
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Advertising    (the  non-personal  presenting  and  promoting  of  ideas,  products 
or  services  paid  for  by  a  sponsor) 
a.    Cait^aign  planning 

(1)  Preparing  the  advertising  budget 

a.  predicting  the  volume  of  aales 

b.  apportioning  funds  for  advertising 

(2)  Choosing  an  advertising  agency 

(3)  Testing  advertising  program  effectiveness 
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b.  Copy  presentation 

(1)  Conducting  consumer  motivation  studies 

a.  by  age  groups 

b.  by  income  levels 

c.  by  consumer  needs  and  luxuries 

(2)  Selecting  the  most  promising  appeals 

(3)  Preparing  the  advertising  copy 

c.  Selection  of  advertising  medium 
(1)     Choosing  the  medium 

a.  to  get  the  most  coverage  for  the  money  spent 

b.  finding  the  medium  most  suited  to  the  product  and  its  price 


c.     considering  the  time  element  involved 

(2)  Analyzing  the  medium  coverage 

a.  newspapers 

b.  radio 

c.  direct  mailing 

d .  handbills 

3 .  television 

(3)  Testing  medium  effectiveness  through  sample  areas 
d.     Production  of  the  advertising  copy 

(1)  Developing;  the  advertising  layouts 

a.  from  photographs 

b.  using  charts  and  graphs 

c.  drawings  or  other  art  work 

(2)  Procuring  plates,  art  work  and  scripts 

a.  writing 

b.  recording 

(3)  Printing  methods  based  on  volume  requirements 


Counselor  Interaction 

1.  Conduct  a  group  discussion  comparing  requirements  and  opportunities  in 
marketing  personnel. 

2.  Have  students  obtain  information  from  people  in  marketing  other  than  in  a 
company,   (i.e.,  shoe  salesman). 

3.  Have  students  compare  interests,  responsibility,  skills,  education,  rewards, 
etc.  of  various  marketing  personnel. 

4.  Have  students  role-play  shoe  salesman  and  computer  salesman. 

5.  Have  students  verbally  relate  jobs  in  marketing  to  their  Interests  and  needs. 

Show  film  g,  *'How  To  Investigate  Vocations." 


Student  Activities 

1.  Select  and  prepare  an  item  of  advertising  copy  for  the  sale  of  some  product. 

2.  Determine  the  different  rates  of  the  mediums  for  the  prepared  copy. 

3>f    List  some  of  the  advantages  and  disadvantages  of  advertising  by  radio, 
television,  newspaper,  direct  mail  and  handbills. 
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4.  Design  and  produce  a  two-culor  sign  by  the  silk-screen  process. 

5.  Take  a  photograph  of  some  product,  process  the  film  and  the  print  and  write 
copy  listing  the  product^s  good  features. 

Teacher  Discussion  Topics 

1.  Explain  and  show  how  planning  and  scheduling  of  advertising  is  carried  through. 

2,  Draw  a  comparison  between  the  costs  of  radio,  newspaper,   television  and  direct 
mail  advertising . 


3.     Sales  promotion     (supplementing  and  coordinating  personal  selling  and 
advertising  for  greater  effectiveness) 
a«     Program  development 

(1)  Selecting  programs 

a.  beyond  initial  advertising 

b.  concentration  on  programs  which  produce  most  results 

(2)  Preparing  and  directing  programs 

a .  personnel  for  programs 

b.  directing  and  coordinating 

c.  capitali^^ing  on  sales  trends 
b.     Sales  aids 

(1)  Selecting  sales  aids 

a,  select  those  most  suited  to  product  and  market 

b,  consider  most  factor  of  sales 

(2)  Preparing  and  distributing  £  =iles  aids 

a.  kits 

b.  displays 

c.  mobiles 

d.  sample  accomits 

Student  Activities 

!•     Prepare  a  listing  of  commonly  used  sales  aids. 

2.     Design,  sketch  and  build  a  display  to  be  used  as  a  sales  aid  for  marketing  a 
bicycle. 

Teacher  Discussion  Topics 

Display  and  explain  the  importance  of  catalogs  to  several  kinds  of  industries. 

4.     Sales  Planning     (planning  for  marketing  the  right  product  at  the  right  time, 
time,  in  the  right  place,  in  the  right  quantities,  at  the  right  price) 

a.  Sales  policies 

(1)  Need  for  sales  policies 

(2)  Formulating  sailing  plans 

a.  timing  of  product  introduction 

b.  seasonal  demands 

b.  Budgeting 

(1)  Forecasting  sales  (from  market  analysis) 

(2)  Selling  sales  quotas 
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a«    profit  on  salesinan's  time 
b.     coverage  of  market  territory 
(3)     Estimating  sales  costs 

a.  volume  of  production 

b.  salesman's  compensation 

c.  Pricing 

(1)  Establishing  price-profit  policies 

a.  how  much  to  get 

b.  competition  in  the  market 

(2)  Pricing  products  and  preparing  price  lists 

a.  lists  to  dealers  and  consumers 

b,  discounting  prices 

d.  Buying 

(1)  Selecting  goods  for  purchase 

a.  what  materials  are  cheapest  and  best 

b.  possible  material  changes  due  to  product  modification  during 
manufacturing  process 

(2)  Determining  purchasing  quantities 

a.  advantages  of  quantity  buying 

b.  storage  factors 

c .  price  fluctuations 

(3)  Selecting  sources  of  supply 

a.  reliability  of  supplier 

b.  transportation  considerations 

c.  prices  to  be  paid 

(4)  Terms  and  delivery  dates 

a.  lowest  price  not  always  best 

b.  cash  or  time  payment 

c.  delivery  scheduling 

(5)  Placing  firm  orders 

e.  Packaging 

(1)  Determining  the  functional  requirements 

a.  weight  of  product 

b.  size  of  product 

c,  form  of  product 

d,  durable  or  perishable  product 

(2)  Determining  requirements  to  aid  sales 

a.  eye  appeal 

b.  ease  of  customer  handling 

(3)  Developing  package  specifications 

Student  Activities 

1.  Write  a  200  word  report  on  how  a  final  selling  price  for  a  product  is  arrived 
at  by  a  manufacturer  or  a  dealer. 

2.  Write  a  100  word  report  on  the  importance  of  packaging  to  the  sale  of  a 
product. 

3.  Determine  the  packaging  requirements  for  a  certain  product  to  be  shipped  to 
a  specified  destination. 

4.  Design,  sketch  and  write  specifications  for  a  package  to  be  used  for  shipping 
a  table  model  radio. 
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5.     Sales  Operations     (transferring  products  to  customers  in  exchange  for  money) 

a.  Salesmen  procurement 

(1)  Analyzing  job  requirements 

a,  educational  level  required 

b.  type  of  market  sought 

(2)  Analyzing  sources  of  potential  customers 

a,  from  trade  sources 

b,  from  educational  institutions 

(3)  Attracting  potential  employees 

a.  by  word  of  mouth 

b.  through  want-ads 

c.  through  trade  journals 

(4)  Testing  applicants 

a ,  pers onal  interviews 

b,  previous  work  records 

c,  aptitude  tests 

(5)  Investigating  references 

a.  former  employers 

b.  credit  bureaus 

c.  personal  sources 

b.  Salesinan  training 

(1)  Sales  tools  and  training  classes 

a.  familiarization  with  product 

b.  customer  relations 
type  of  market 

d.  customer  prejudices 

(2)  Field  training 

a,  introduction  to  territory 

b,  working  with  experienced  personnel 

c.  Salesman  direction 

(1)  Assigning  territories  and  routes 

a.  geographical  factors 

b.  potential  volume  of  territory 

c.  sales  personnel  seniority 

(2)  Setting  performance  standards 

a.  costs  of  selling 

b.  expense  accounts 

(3)  Supervision  of  salesmen 

a.  ,     structure  of  sales  department 

b.  sales  reports 

d.  Salesman  compensation 

(1)  Selecting  plans  or  bases 

a.  salary 

b.  jalary  and  commission 

c.  commission 

d.  bonuses 

(2)  Psychic  satisfactions 

e.  Order  service 

.  (1)    Answering  inquiries 

a.  telephone 

b.  mail 
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(2)  Quoting  prices 

a.  inquiry  level 

b.  discount  levels 

(3)  Processing  orders 

a .  shipping  goods 

b.  inventory  control 

c.  salesman  credit 

d.  back-ordering  and  cancellations 
fo  Selling 

(1)  Selecting  potential  customers 

a.  those  in  the  product  field 

b.  financial  reliability 

(2)  Convincing  prospective  cus tomers 

a.  demonstrating  product 

b.  showing  how  customer  can  benefit 

c.  giving  customer  edge  over  competitors 

(3)  Securing  orders 
a.  presentation 


Counselor  Interaction 

lo     Have  students  prepare  a  checklist:  of  facts  about  a  job  (occupational 
information)  and  then  apply  the  checklist  to  jobs  previously  studied. 

2.    Have  students  write  their  preferences  to  checklist  items  and  compare 
their  interests  to  that  of  the  job  study. 

3o    Have  students  ask  parents  or  friends  to  complete  checklist  in  reference 
to  their  job. 

4.  Industrial  arts  teacher  and  counselor  complete  checklist  in  classroom 
in  reference  to  their  job. 

5.  Show  and  discuss  film  h,   "Choosing  Your  Occupation." 


Student  Activities 

1.  List  three  ways  in  which  salesmen  are  paid. 

2.  Make  a  list  of  the  qualifications  you  would  want  to  find  in  an  applicant 
for  a  job  in  your  manufacturing  company. 

Teacher  Discussion  Topics 

lo     List  some  good  features  and  some  drawbacks  to  a  career  in  selling.  Show 

film  e,  "Follow  It  All  the  Way." 
2.     Show  openings  in  the  fields  of  sales  appearing  in  want-ad  pages  of  local 

newspapers • 


b. 


closing  sales 

handling  cus tomer  complaints 
following  up  sales 


c . 


d. 


6.     Physical  Distribution     (moving  and  handling  products  from  the  point  of  stora 
to  the  point  of  consumption  or  use) 
a •  Warehousing 

(1)  Determining  storage  location  and  capacities 

a.  strategic  location  in  reference  to  market 

b.  determining  necessary  stock  level 

c.  time  necessary  for  delivery 

(2)  Performing  storekeeping  activities 

a,  damaged  merchandise 

b,  shifting  stock  for  convenience  or  freshness 

c,  keeping  inventory  of  stock  on  hand 
b.  Shipping 

(1)  Assembling  orders 

a,  shipping  personnel 

b,  preparing  product  for  carriers 

(2)  Selecting  transportation  medium 

a,  best  way  costwise 

b,  best  way  timewise 

c,  best  way  for  safe  handling  of  product 

(3)  Delivering  products 

a.  customer  pickup 

b,  FOB  shipments 

c.  company  transportation  routing 

d,  common  carriers 
c«     Product  service 

(1)  Handling  returned  products 

a,  crediting  customer 

b,  repairing  or  replacing 

c,  lost  or  stolen  goods 

do     soothing  irritated  customers 

(2)  Developing  and  administering  warranties 

a,  probability  of  product  going  bad 

b.  warranty  an  edge  over  competition 

c,  relative  cost  of  repairing  or  replacing 

d.  value  set  on  customer  satisfaction 

(3)  Providing  technical  service  to  customers 

a .  manufacturers  associations 

b.  technical  aspects  of  use  of  product 

Student  Activities 

1.  List  examples  of  currently  used  methods  of  transportation, 

2,  Design,  sketch  and  build  a  36'*  x  48"  display  board  showing  the  progress 
to  date  in  transportation  mediums.* 

Teacher  Discussion  Topics 

1,  Discuss  the  use  of  the  warehouse  in  marketing  and  the  relationship  between 
warehousing  and  shipping  for  prompt  customer  service.     Show  film  c, 
^^Breakthrough  in  Transportation/* 

2,  Point  out  the  importance  of  good  product  service  policies. 


Summary 


This  lesson  should  have  given  the  student  a  clearer  understanding  of  the  part 
played  by  the  marketing  division  of  any  manufacturing  industry.     Emphasis  and 
concentration  of  effort  should  be  placed  on  the  principal  divisions  of  the 
marketing  effort  as  follows 


1.  Marketing  Research  -  The  facts  relating  to  the  sale  and  transfer  of  the 
product  are  gathered,  recorded  and  evaluated. 

2.  Advertising  -  The  non-personal  presentation  and  promotion  of  ideas  and 
methods  which  will  induce  the  prospect  to  buy  the  product. 

3.  Sales  Promotion  -  Supplements  and  coordinates  the  personal  selling  effort 
and  increases  its  effect. 

4.  Sales  Planning  -  Endeavors  to  market  the  right  product  at  the  right  time, 
in  the  right  place,  in  the  right  quantities  and  at  the  right  price  for  both 
the  user  and  the  manufacturer. 

5.  Sales  Operations  -  The  actual  selling  effort  made  to  put  the  product  in  the 
hands  of  the  customer  in  exchange  for  money. 

6.  Physical  Distribution  -  Handles  and  moves  the  product  from  the  point  of 
manufacture  and/or  storage  to  the  point  of  consumption  or  use. 

The  student  should  realize  through  this  lesson  on  marketing  that  the  entire 
effort  of  manufacturing  is  directed  at  attd  is  dependent  upon  getting  the  product 
into  the  hands  of  the  customer  in  exchange  for  his  money. 

Sunmiar^  Questions  ✓ 

lo    Why  is  the  marketing  organization  a  most  important  part  of  any  manufacturing 
effort? 

2.  How  can  market  research  be  used  to  find  out  if  a  certain  product  has  a  good 
chance  of  selling. 

3.  In  what  ways  does  packaging  aid  in  the  sale  of  the  product? 

4.  Can  public  opinion  polls,  such  as  Gallup's,  be  effectively  used  in  market 
research? 

5.  Explain  what  is  meant  by  "customer  preference." 

6.  Why  is  the  careful  selection  of  an  advertising  medium  so  important  to  the 
selling  effort? 

7.  Are  there  times  when  radio  advertising  would  be  better  than  television 
advertising?  Why? 

8.  Why  is  the  catalog  of  products  so  important  in  selling  one  type  of  product 
and  not  another? 


Assignment 

1.  Prepare  a  list  of  10  different  products  which  are  not  manufactured  locally, 
but  are  warehoused  in  your  home  city  for  local  distribution. 

2.  Locate  and  bring  to  class  three  articles  appearing  in  magazines  or  newspapers 
V7hich  deal  with  marketing. 

3.  Prepare  a  list  of  the  common  carriers  in  your  area  which  transport  goods 
or  products  for  local  sale. 

4.  Bring  to  class  one  item  of  advertising  which  has  come  to  your  home  through 
the  United  States  mail. 

5.  Compile  a  list  of  topics  about  marketing  from  publications  found  in  the  school 
library  or  your  home. 

Er|c  99  . 


6.     On  a  24"  x  30"  piece  of  corrugated  board  or  hardboard,  mount  as  many 

different  types  of  packaging  as  you  can  find   (i.e.,  boxes,  bottles.,  bags, 
tubes,  etc.) • 

Evaluation 

The  following  are  some  representative  items  which  can  be  used  for  evaluating  the 
efforts  of  the  teacher  in  the  area  of  marketing 

A.     Objective  testing 
1.  Matching 

In  the  left-hand  column  are  listed  five  major  divisions  of  marketing. 
In  the  right-hand  column  are  some  phases  of  those  divisions.    Match  the 


letter  representing  the 

phase  in 

the 

blank  space  provided. 

Market  research 

B 

A. 

Company  transportation  routing 

Advertising 

D 

B. 

Questionnaires 

Sales  promotion 

E 

C. 

Securing  orders 

Sales  operations 

C 

D. 

Direct  mailing 

Product  distribution 

A 

E. 

Display  materials 

F. 

Drilling  and  reaming 

2.  Completion 

a.  The  gathering,  recording  and  analyzing  of  facts  relating  to  the 
trams fer  and  sale  of  products  is  called      market  research  . 

b.  Insuring  that  all  positions  in  a  manufacturing  industry  are  filled 

by  competent  persons  is  the  responsibility  of  the  personnel  

department, 

c.  The  money  paid  to  a  stockholder  as  a  result  of  the  company's  profit 
on  operations  is  called  a         dividend  . 

3.  a.     T  F    Any  selection  of  a  product  transportation  medium  should  take  Into 

consideration  cost,  time  to  deliver  and  safe  handling, 
b.     T  F    A  product  warranty  should  give  a  manufacturer  a  selling  edge  over 
a  competitor  who  issues  no  such  warranty. 

B.     Performance  test 

1.  Given  the  necessary  information,  write,  revise,  time  and  otherwise  prepare 

a  one-minute  rad      advertising  script  for  reading  at  the  local  radio  station. 

2.  An  alarm  clock  manufactured  in  your  home  town  must  be  shipped  overseas  by 
air  transport.     Design  and  build  a  shipping  carton  which  will  weigh  no  more 
than  eight  ounces,  measure  no  more  than  six  inches  on  any  side  and  keep  the 
clock  free  from  damage  when  dropped  from  a  height  of  10  feet  on  a  concrete 
floor. 


C,     Subjective  test 

1.  In  not  over  500  words,  explain  the  function  of  the  product  service  personnel 
employed  by  a  washing  machine  manufacturer, 

2.  In  one  page  or  less  describe  the  relation  of  an  advertising  agency  to  a 
lawnmower  manufacturer. 
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Lesson  18 


FINANCE  AND  CONTROL 


If  a  new  enterprise  is  to  be  solidly  launched,  attention  must  be  paid  to  the 
problem  of  financing.     The  capital  structure  of  the  new  enterprise  must  be 
planned,   the  current  need  for  working  capital  must  be  evaluated  and  methods 
must  be  worked  out  to  assure  its  availability.     The  industrial  promoter  or 
business  administrator  must  be  familiar  with  the  sources  of  capital  and  the 
methods  of  raising  it. 

There  are  different  kinds  of  capital.     Usually  the  common  meaning  of  the  word 
capital  is  the  single  term  used  to  cover  the  land,  buildings,  machinery,  tools 
and  materials  of  a  productive  enterprise.     Although  land  is  technically  capital, 
it  is  distinguished  from  the  other  means  of  production  because  they  can  be 
reproduced  and  land  cannot.     However,  businessmen  seldom  make  this  distinction. 
They  think  of  capital  in  terms  of  money. 

Financial  administration  requires  two  things.     One  is  an  organized  system  of 
accounting  that  gives  the  financial  administrator  a  record  of  past  operating 
results  and  the  current  financial  condition.     There  must  be  an  accurate 
understanding  and  interpretation  of  these  financial  records  to  appraise  the 
current  situation  at  any  time.     The  other  tool  is  budgeting--a  matter  of 
financial  planning  for  a  period  of  time. 

Finance  can  best  be  described  by  dividing  it  into  six  basic  departments.  The 
financial  planning  department  deals  with  obtaining  and  investing  funds  in  a 
way  that  will  be  most  beneficial  to  the  company.     The  tax  management  department 
plans  and  manages  the  company's  tax  liabilities.     The  financial  relations 
people  make  sure  that  relationships  with  existing  and  potential  companies  stay 
on  good  terms  when  dealing  with  monetary  matters.     The  custody  of  funds 
department  controls  the  actual  handling  of  receipts  and  money  to  be  paid  out. 
The  credit  and  collections  department  investigates  credit  and  collects  overdue 
payments.     The  final  section  of  finance  is  the  insurance  department  which 
secures  and  maintains  adequate  financial  protection  against  the  hazards  to 
which  a  corapany  is  exposed. 

The  control  department  maintains  records  on  company  operations  and  provides 
accounting  services  for  use  by  the  managers  in  planning  and  controlling  the 
business.     The  job  of  control  is  the  keeping  of  a  file  of  records  and  preparing 
reports  for  the  stockholders  to  meet  the  legal  and  tax  requirements  of  the 
company.     The  records  are  kept  on  all  company  operations  for  the  use  of  the 
managers  in  case  the  records  are  needed  again  for  a  similar  production  job. 

Note  to  Instructor 

This  lesson  is  planned  to  help  the  student  become  familiar  with  the  various 
financial  aspects  of  industry.     It  is  not  meant  to  be  all  inclusive,  but  to 
relate  the  basic  knowledge  of  the  major  role  in  financing  an  enterprise. 
Emphasize  that  finance  in  industry  consists  of  planning,  directing  and 
measuring  use  of  company  money. 


ERIC 


.101 


Objectives 

The  students  will  be  able  to 

1.  Identify  several  ways  of  producing  capital  for  industry. 

2.  Explain  the  importance  of  financial  affairs  in  industry. 

3.  Analyze  and  apply  methods  of  financing. 

4.  Without  the  aid  of  references,   list  and  briefly  describe  three  basic 
methods  utilized  in  industry  to  obtain  operating  funds. 

5.  Given  a  list  of  items  (includiiig  size,  name  of  parts,  etc.)  for  producing 
a  product  and  a  blank  bill  of  materials  form,   fill  in  the  necessary 
information  on  the  form  correctly  with  s  minimum  of  one  error. 

6.  With  the  aid  of  four  different  materials  price  lists,   compare  the  lists 
and  select  the  one  most  beneficial  to  the  company. 

7.  Given  a  standard  tax  rate  schedule  and  the  gross  intake  figures  fo:  zne 
company,   calculate  the  amount  of  money  to  be  paid  by  the  company  in  ta^es. 

8.  From  a  list  of  15  items,  identify  and  circle  only  those  items  that  might 
be  given  on  a  report  of  the  financial  status  of  the  company  with  a  minimum 
of  two  errors. 

9.  Given  a  blank  receipt,  write  a  receipt  of  a  specified  amount  to  John  Doe 
for  a  payment  on  a  bill,  exclusive  of  errors. 

10.  Given  a  standard  two  column  bookkeeping  form,  write  the  definition  of  each 
of  the  terms. 

11.  Given  a  group  of  five  credit  reference  forms  on  prospective  creditors, 
compare  and  select  only  one  that  would  be  most  desired  by  the  company. 

12.  From  a  group  of  three  insurance  policies,  select  the  one  most  adequate 
for  a  company  of  given  assets, 

13.  Identify  by  name  at  least  five  of  the  seven  monetary  receipts  used  in 
class • 

14.  Given  five  of  the  monetary  receipts  used  in  class,   fill  out  four  of  the 
five  forms  correctly. 

15.  Identify  by  name  the  bookkeeping  form  used  by  the  class  to  record  the 
money  taken  in  and  paid  out  in  salaries,  rent,  utilities  and  other 
necessary  materials. 

16.  Given  a  set  of  job  cards  (including  one  incorrectly  filled  out),  select 
the  one  with  errors  and  make  all  the  necessary  corrections. 

17.  Given  a  list  of  five  employees,   including  their  hourly  wage  and  hours 
worked,  compute  the  total  wages  for  each  employee  with  a  minimum  of  one 
error. 

18.  Given  a  bill  of  materials  (exclusive  of  cost)  and  a  price  list  of  the 
materials  for  a  product,  calculate  the  total  cost  of  the  materials  to 
within  1  percent  of  the  actual  cost. 

19.  Given  the  expenses  for  raw  materials,  direct  costs  and  indirect  costs  for 
producing  a  product,  calculate  the  profit  from  the  product  within  five 
cents  of  the  correct  amount. 

20.  From  a  list  of  expenses  for  raw  materials,  direct  coots  and  Indirect 
costs  for  producing  a  product,  calculate  the  manufacturer ' f  price  for  the 
product  within  five  cents  of  the  correct  amount. 

21.  Given  a  list  of  five  manufacturing  expenses  for  producing  a  product, 
circle  those  expenses  directly  related  to  direct  cost  and  underline  those 
related  to  indirect  cost  with  a  minimum  of  one  incorrect  item. 

22.  With  the  aid  of  a  chart  indicating  the  financial  status  of  the  company, 
demonstrate  his  understanding  of  the  information  by  orally  explaining 
the  information  on  the  chart. 
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23.  With  the  aid  of  a  flow  chart  for  a  production  operation,  identify  the 
sequential  order  through  which  the  material  will  flow. 

24.  Exhibit  the  ability  to  express  occupational  goals  in  terms  of  financial 
status  by  reacting  to  a  hypothetical  situation  involving  occupational 
grals  and  financial  status  of  a  person  seeking  to  obtain  these  goals. 

?5,       Exhibit  the  ability  to  differentiate  between  different  kinds  of  investments 
and  savings  by  preparing  and  presenting  a  program  emphasizing  investments 
and  savings  to  his  class  and/or  to  another  I.  A.  class, 

26.      Exhibit  the  ability  to  recognize  the  importance  of  investment  in  terms  of 
both  the  psychological  and  tangible  aspects.     His  decision-making  ability 
will  be  enhanced  by  his  going  through  the  procedure  of  purchasing  stock 
in  the  company  formed  in  the  class  and  evaluating  the  wisdom  of  his 
selection  by  determining  his  net  profit  or  loss  at  the  end  of  the  course. 

Time  Required    One  to  two  weeks 

Instructional  Aids 

1,  Films 

a.  '^American  Business  System:     Financial  Management'* 

b.  "The  Shareowner*' 

c.  '^Personal  Financial  Planning" 

d.  "Your  Earning  Power" 

e.  "How  To  Get  Where  You  Want  To  Go" 

2,  Two-column  bookkeeping  record  book,  receipt  book 

3,  Materials  price  list  (for  materials  being  used) 

4,  Samples  of 

a.  Credit  applications 

b.  Credit  cards 

c.  Sales  receipts  from  purchases  on  credit 

d.  Business  Forms  from  local  bank  (statements,  checks,  etc.) 

e.  Job  cards,   flow  charts 

5,  Resource  Persons 

a.  Business  teacher  and/or  math  teacher 

b.  Representative  from  the  local  bank  and/or  an  insurance  salesman; 
accountant 

Introduction 

Like  all  other  things  that  bear  the  label  finance  or  financial,  corporation 
finance  has  to  do  with  money.     As  a  field  of  study,   it  embraces  all  the 
theories ,  procedures ,  institutions ,  instruments ,  problems  and  policies  that 
are  involved  in  the  acquisition  and  use  of  money  by  business  corporations. 
For  small  manufacturing  firms,  financial  needs  are  relatively  small  and  may 
be  met  initially  through  the  personal  savings  of  the  promoter,  the  investments 
of  funds  by  his  friends  or  a  small  inheritance.     As  financial  needs  increase, 
the  corporate  system  relies  to  a  greater  extent  upon  stocks  being  sold  to  the 
public  and  investment  institutions. 

Subject  Matter  Outline 

1,        Finance  in  industry     (securing  adequate  operating  funds  at  minimum  cost, 

investing  r.urplus  funds  to  best  advantage  and  maintaining  a  good  pecuniary 
reputation  for  the  company.     It  consists  of  six  bacjic  departments.) 
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Financial  planning  (predicting  the  need  for  obtaining  or  investing 
funds) 

(1)  Predicts  needs  for  capital 

(a)  materials 

(b)  miscellaneous 

(2)  Develop  optimum  methods  of  obtaining  funds 

(a)  sale  of  stocks  and  bonds  (stock  represents  ownership  in  a 
corporation,  while  a  bond  is  like  an  lOU.  They  represent 
money  lent  to  a  corporation  or  a  government) 

(b)  common  stocks  (payment  of  dividends  is  determined  by 
business  trunds  -  gives  voting  rights) 

(c)  preferred  stocks  (paid  dividends  at  a  specified  rate 
regardless  of  company's  growth  -  some  have  voting  rights) 

(3)  Profits  received  from  previous  products 

(4)  Credit  (the  power  to  get  goods  or  services  by  giving  the 
promise  to  pay  money  or  goods  on  demand  or  at  a  certain  time  in 
the  future) 

(a)  consumer  v'^hort-term  -  small  amounts  -  seldom  over  three 
years) 

1,  installments  (payments  at  regular  intervals  -  fixed 
amount) 

2,  collateral  plans  (made  in  respect  to  amount  of 
collateral  the  borrower  has  control  of) 

3,  charge  accounts  (many  different  time  plans  available  - 
convenient  and  low  cost) 

4,  mortgage  (long-term  credit  but  has  a  disadvantage  of 
high  :(nterest  rate) 

(b)  corporate  (long-term  *  loans  vary  into  the  millions) 

1,  commercial  credit  (used  to  finance  production  cost  - 
Short'^term  credit  "  60  days  to  six  months) 

2,  investment  (for  purchase  of  capital  goods  -  long-term 
credit  *  usually  several  years) 

(5)  Forecast  mone;^>market  conditions 

(a)  questionnaire 

(b)  samples  of  product 

(c)  personal  contact 

(6)  Plan  working  capital  requirements 

Tax  management  (planning  and  managing  the  company's  tax  liabilities) 

(1)  Evaluate  tax  liability 

(2)  Minimize  the  cost  of  taxes 

(3)  Deal  with  taxing  bodies 

Financial  relations  (maintaining  relationships  with  existing  and 
potential  companies,  their  creditors  and  investors  on  all  monetary 
matters,  including  obtaining  of  all  accounting  for  funds) 

(1)  Maintain  goodwill  of  financiers  and  investors 

(2)  Report  to  financially  interested  parties 

(3)  Negotiate  financing  agreements 

(4)  Manage  investments 

(5)  Administer  pension  and  similar  funds 

Custody  of  funds  (controlling  the  physical  handling  of  receipts  and 
disbursements) 

(1)  Receive  and  disburse  funds 

(2)  Protect  funds 
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e.  Credit  and  collections  (controlling  exposure  to  bad  debts  and  losses 
and  collecting  overdue  payments) 

(1)  Establish  credit  policies 

(2)  Investigate  credit  references 

(3)  Collect  overdue  funds 

f.  Insurance  (securing  and  maintaining  adequate  financial  protection 
against  the  hazards  to  which  the  company  is  exposed) 

(1)  Appraise  and  evaluate  insurancr^  policies 

(2)  Plan  and  negotiate  coverage 


Student  Activities 
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1 .  Financial  planning 

a.  Determine  how  much  capital  is  required  in  acquiring  the  materials 
needed  for  a  particular  company's  operation, 

b.  Compute  the  amount  of  money  to  be  paid  out  in  wages  in  the  company 
(wages  paid  in  relation  to  importance  of  the  job). 

c.  Obtain  the  cost  of  the  materials  to  be  used  in  the  manufacture  of 
their  product. 

d.  Formulate  a  bill  of  materials  to  be  used  in  purchasing,   then  pass 

to  other  departments  for  evaluation  and  approval  and  voted  on  by  the 
board  of  directors. 

e.  Select  method  of  financing  the  production  of  all  products. 

f.  Either  go  to  the  bank  or  have  a  representative  of  the  bank  speak  to 
the  class  on  obtaining  loans. 

g.  Distribute  questionnaires  to  determine  the  market  probability  for  a 
proposed  product . 

h.  Sell  and  buy  stock  in  the  company. 

2.  Tax  management 

a.  Obtain  the  price  of  all  their  tools,   fixtures  and  machines  and 
calculate  the  percentage  of  all  their  holdings  to  find  out  what 
amount  would  be  taxable. 

b.  Develop  a  scale  to  determine  how  much  money  would  go  for  taxes  and 
how  much  would  be  grossed  by  the  company. 

c.  Have  a  representative  from  the  finance  department  in  a  local  industry 
to  come  in  and  speak  to  the  class  on  tax  management, 

3.  Financial  relations 

a.      Give  a  report  on  the  financial  status  of  the  company  at  each  organized 
meeting.     Include  total  capital  on  hand,  money  paid  out  for  wages  and 
materials,  profits  and  expected  capital  gain  for  a  specified  time. 

4.  Custody  of  funds 

a.  Organize  a  bookkeeping  system  that  would  include  money  taken  in, 
money  paid  out  in  salaries,  rent,   utilities  and  necessary  materials. 

b.  Write  receipts  for  all  monetary  transactions. 

5.  Credit  and  collecting 

a.      Establish  a  standard  credit  policy  for  their  company  (COD,  full 
payment  within  30  days  -  etc.). 

6.  Insurance 

a.  Take  inventory  of  the  laboratory  to  determine  how  much  capital  is 
tied  up  in  materials,  machines,   tools  and  basic  facilities. 

b.  Contact  an  insurance  salesman  and  negotiate  an  insurance  policy  for 
their  company. 

c.  Review  and  evaluate  several  insurance  policies  and  decide  which 
would  be  best  for  the  company. 
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2.      Control  (maintaining  and  preparing  reports  to  meet  corporate  legal  and 
tax  requirements  and  measure  the  results  of  the  company  operations  and 
providing  accounting  services  structured  for  use  by  managers  in  planning 
and  controlling  the  business) 

a.  General  accounting 

(1)  Maintain  tax  and  related  records 

(2)  Maintain  accounts  receivable  and  issue  bills 

(3)  Maintain  accounts  payable  and  initiate  payments 

(4)  Prepare  periodic  accounting  reports  and  statements 

b.  Cost  accounting 

(1)  Record  incurred  costs 

(2)  Maintain  supporting  records  for,  compute  and  Initiate  payment 
of  employee  earnings  and  deductions 

(3)  Develop  cost  standards 

(4)  Estimate  cost 

f^.      Planning  and  budgeting 

(1)  Project  profit  results  of  alternative  courses  of  action 

(2)  Develop  planned  costs  for  operations  and  for  products  and 
services 

(3)  State  authorized  plans  in  budgetary  and  planned  cost  formats 

(4)  Measure  actual  results  against  plans  and  standards  and  analyze 
variances 

d.  Internal  auditing  (assuring  the  accuracy  of  accounting  records  and 
adherence  to  standard  practices) 

(1)  Audit  financial  records 

(2)  Establish  clerical  work  flow 

(3)  Establish  clerical  work  methods 

(4)  Measure  clerical  work 

e.  System  and  procedures 

(1)  Control  creation  and  use  of  forms  and  reports 

(2)  Establish  clerical  work  flow 

(3)  Establish  clerical  work  methods 

(4)  Measure  clerical  work 


Counselor  Interaction 


1.  Secure  various  forms  to  demonstrate  the  services  offered  by  a  bank.  (The 
I. A.  or  math  teacher  can  serve  as  the  resource  person.) 

2.  Have  the  students  explore  and  determine  the  approximate  cost  of  reaching 
their  occupational  goals.     (Utilize  Occupational  Outlook  Handbook^ 
Chronicle  Career  Kit,  A  Summary  of  Colleges  and  Universities,  Chronicle 
and/or  college  catalogs.) 

3.  Have  the  students  make  a  budget  for  financing  their  occupational  goals. 
(Bring  in  math  teacher  to  explain  budgets  and  budgeting.)  Utilize 

a.  Film  c,  "Personal  Financial  Planning" 

b.  Film  d,  "Your  Earning  Power" 

Film  e,  "How  To  Get  Where  You  Want  To  Go" 

d.  Book,  Planning  My  Future 

e.  Pamphlets,  Finance  and  Accounting  Management  . 
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4,  Counselor  should  prepare  a  hypothetical  situation  involving  the  occupat ionnl 
goals  and  financial  status  of  a  person  seeking  to  attain  these  goals.  Ask 
students  to  react  individually  or  collectively. 

5,  Have  students  prepare  and  present  a  program  emphasizing  investments  and 
savings  to  his  class  and/or  to  another  I. A.  class. 


Student  Activities 

1,  General  accounting 

a.  Keep  a  filing  system  on  the  flow  of  the  money  in  the  company  that 
they  established  in  class. 

b.  Give  periodic  statements  to  the  board  on  the  financial  standing  of 
their  company. 

c.  Make  up  a  bill  that  could  be  given  to  persons  owing  the  company 
money. 

d.  Visit  a  local  industry  to  observe  how  the  general  accounting 
department  operates. 

e.  Set  up  a  two-column  bookkeeping  system  (may  solicit  help  from 
business  teacher). 

2,  Cost  accounting 

a.  Determine  the  cost  of  all  the  materials  that  they  are  going  to  use 
in  the  production  of  their  product . 

b.  Estimate  the  cost  of  materials  and  then  check  the  actual  cost  against 
theix  estimated  cost  to  see  how  the  figures  compare. 

c.  Set  up  a  pay  scale  for  the  employees  of  their  company  and  see  that 
they  are  paid  (may  be  points  for  so  many  hours  worked)., 

d.  Prepare  regular  financial  statements  on  sales  and  cost  of  sales  - 
product  profit  and  loss  statements. 

e.  Make  a  job  card  for  each  worker. 

f.  Check  job  card  for  errors  or  insufficient  information. 

3,  Planning  and  budgeting 

a.  Compare  the  cost  of  their  product  with  the  profit  to  see  if  the 
product  was  worthy  of  being  produced. 

b.  Set  up  a  budget  i'or  the  product  they  plan  co  produce. 

c.  Determine  the.  costs  for  materials,  direct  cost  (labor)  and  the 
indirect  expense  (overhead). 

d.  Calculate  the  manufacturer's  price  for  their  product. 

e.  Determine  the  percentage  of  total  costs  to  be  used  for  profit. 

4,  Internal  auditing 

a.      Make  charts  and  graphs  to  show  the  financial  status  of  the  company. 

5,  System  and  procedures 

a.  Set  up  a  flow  chart  for  the  mass  production  operations  of  their 
product. 

b.  Arrange  machines  in  the  lab  to  facilitate  the  flow  of  parts  when 
mass  producing  a  product. 

Summary  Questions 

1,  Why  is  it  important  for  a  company  to  keep  an  accurate  financial  record 
of  its  business? 

2,  List  and  explain  three  methods  by  which  a  new  company  might  acquire  funds 
for  its  operations. 
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3.  We  usually  refer  to  capital  in  terms  of  money,  but  it  also  applies  to 
other  things.    Name  five  other  items  that  are  considered  to  be  capital. 

4.  Why  would  a  large  company  utilize  a  double  entry  or  a  more  complicated 
bookkeeping  system  preferably  to  a  single  entry  system? 

5.  What  items  are  included  in  the  indirect  cost  of  producing  a  product? 
Direct  cost? 

6.  How  does  a  person  become  a  shareowner  in  a  corporation? 

7.  What  is  the  basic  difference  between  stocks  and  bonds? 

8.  What  are  the  three  major  items  needed  to  calculate  the  manufacturer's 
price  of  a  oroduct? 

9.  What  items  tire  included  in  a  bill  laterials? 

10.      What  are  the  three  major  items  you  should  consider  when  selecting 
prospective  creditors? 
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Lesson  19 

PERSONNEL  ADMINISTRATION 


Personnel  administration  includes  developing  and  administering  policies  and 
programs  for  providing  an  effective  organization  structure,   qualified  employees, 
equitable  treatment,  advancement  opportunities,   job  satisfaction  and  adequate 
job  security. 

Personnel  administration  may  be  broadly  defined  as  that  activity  area  of 
industry  which  is  concerned  with  maintaining  the  manpower  ^f  an  enterprise  or 
organization.     This  area  involves  the  quality  of  employees,  their  fitness  for 
work,  their  development,   their  attitudes  of  cooperation  and  loyalty  and  control 
of  labor  turnover.     At  the  same  time,   the  cost  of  manpower  must  be  held  within 
limits  dictated  by  the  economic  necessities  of  the  enterprise.  Obviously, 
wages  and  salaries  are  vital  factors  in  employee  relations. 

This  area  of  an  industry  serves  a  vital  role.     It  insures  that  all  positions 
are  filled  by  competent  people  at  reasonable  cost.     This  department  sees  that 
new  employees  receive  the  training  and  information  required  to  perform  their 
duties  effectively.     The  personnel  section  (aetennines  dollar  value  of  positions, 
insures  that  they  are  fair  and  equitable  in  relation  to  other  positions  and 
makes  sure  that  employees  are  fairly  compensated  for  their  labor. 

The  functions  or  responsibilities  of  personnel  administration  may  be  grouped 
into  five  major  classes--employment ,  wage  and  salary  administration,  inciustrial 
relations,  organization  planning  and  development  and  employee  services.  These 
different  divisions  could  be  considered  a  service  agent  of  an  industrial  enter- 
prise because  their  primary  objective  is  to  provide  aid  and  assistance  to  the 
other  areas  of  the  organization. 

Employee  services  section  i^*  concerned  with  the  welfare  of  each  individual 
employee.     The  making  of  a  h^^ py  and  satisfied  work  force  is  another  objective 
of  this  section.     There  are  two  reasons  for  these  goals--one  is  that  the  worker's 
effort  is  greatly  increased  when  the  morale  is  high,  and  the  other  reason  is 
to  make  employment  more  attractive  to  prospective  applicants. 

Employee  service?  may  be  grouped  under  five  headings  (1)  medical  services  which 
consist  of  providing  medical  treatment  for  employees  and  their  families  and 
other  things  such  as  insurance,   (2)  recreation  which  is  the  providing  of 
programs  and  facilities  f      the  enjoyment  of  the  employees,   (3)  personal  service 
or  the  providing  of  help,        h  Ps  counselors  or  financial  aid,  to  assist 
employees  in  their  daily  iiv.j,    (4)  safety  which  consist  of  the  establishment 
and  maintenance  of  a  safety  program,   (5)  protection  and  security  which  involves 
precautionary  measures  against  theft,   fire  and  other  hazards.     The  providing 
of  guards  or  watchmen,   security  people  and  the  like  would  be  under  this  heading. 

These  services  are  often  referred  to  as  fringe  benefits  because  they  usually 
are  offered  free  of  charge  to  the  employees.     The  importance  of  this  division 
is  rather  obvious  because  a  satisfied  worker  will  exert  his  full  potential  for 
the  betterment  of  the  company. 
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The  prime  task  of  the  wage  and  salary  secti.on  of  the  pcirsonnel  department  is 
to  insure  that  oach  employee  receives  a  fair  wage  for  the  work  he  does.  In 
order  to  perform  this  function  efficiently,   the  job  description  must  be 
ev-aluated  in  order  to  establish  salary  that  is  fair  and  equal  in  relation  to 
the  other  positions  in  the  company  and  in  competitive  companies.     A  major 
consideration  is  the  determination  of  the  best  method  for  paying  the  employees. 
Some  are  paid  on  a  piece  basis (for  example,   an  inspector  may  be  paid  according 
to  the  number  of  pieces  he  inspects  each  day)    Another  group  of  employees  might 
be  paid  on  an  hourly  basis   (a  machine  shop  operator  would  probably  be  paid  this 
way  because  the  operations  that  are  performed  are  constantly  changing).  Other 
employees  might  be  paid  on  a  weekly  or  yearly  basis,  such  as  the  management 
personne 1 . 

The  wage  and  salary  section  must  also  evaluate  the  performance  of  each  employee 
to  determine  the  appropriate  salary  increase.     This  is  known  as  merit  ratings. 

In  order  for  a  company  to  obtain  the  maximum  effort  from  an  employee,   he  must 
feel  that  he  is  a  part  of  the  organization.     The  wage  and  salary  section 
promotes  this  by  planning  and  administering  incentives  such  as  profit  sharing, 
stock  o\^mership,  bonus  plans,   retirement  plans  and  others. 

The  wage  and  salary  division  plans  and  administers  the  policies  on  working 
hours  and  absences,  work  schedules,  vacation  schedules,  etc.  that  are  fair 
to  both  the  employees  and  the  company  alike. 

The  primary  responsibilities  of  this  section  could  be  grouped  into  the  five 
major  headings  of  employee  classification,   rate  detenninaticn,  merit  rating, 
supplemental  compensation  and  work  schedule  control.     From  this  one  can  see 
the  prime  role  this  section  has  in  the  overall  efficiency  of  an  industrial 
organization . 

Industrial  relations  could  be  defined  as  the  insuring  of  a  harmonious  working 
relationship  between  management  and  employees.     In  order  to  achieve  this  goal, 
the  communications,   collective  bargaining,   employee  discipline  and  personnel 
research  functions  must  be  carried  out. 

One  of  the  prime  means  of  maintaining  a  good  relationship  is  throuP?;h 
communicating.     The  industrial  relations  division  is  responsible  fcr  providing 
the  ways  and  the  climate  for  the  exchange  of  information  between  lal.-^ or  and 
management.     Some  of  the  more  common  methods  are  suggestion  systems,  opinion 
surveys,  grievance  procedures  and  others. 

The  industrial  relations  department  works  with  local  union  officials  in 
negotiating  contracts  and  any  other  business  that  may  be  necessary  to  mcSintain 
accord . 

Employee  discipline  is  another  major  function  which  requires  the  development 
and  maintenance  of  work  regulations.     Some  examples  of  this  would  be  the  rules 
and  regulations  for  conduct,  disciplinary  measures  and  others. 

The  development  of  ways  to  improve  employee  attitudes  and  conditions  of  work 
are  responsibilities  of  the  industrial  relations  section.     To  accomplish  this 
objective,  personnel  techniques  f.nd  problems  must  be  studied  and  improved 
prav'^.tices  recommended. 
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In  summary,  we  eovld  say  that  maintaining  a  satisfied  working  force  is  the 
primary  responsibility  of  industrial  relations.    Management  must  be  made 
aware  ot  problems  of  labor  and,  in  turn,  labor  must  be  provided  explanations 
for  the  actions  of  management.     The  industrial  relations  area  acts  as  an 
established  channel  through  which  these  communications  flow. 

The  object  of  organization  planning  is  to  determine  the  structure  and  manpower 
requirements  of  the  company.     They  determine  how  many  people  will  be  needed 
for  the  different  operations  performed  on  a  product. 

Manpower  development  actually  states  its  objectives .     This  area  is  respoui^ible 
for  setting  up  performance  standards  and  determining  what  positions  require 
extra  or  specialized  training. 

In  order  to  develop  the  manpower  of  the  organization,   training  must  be 
administered.     The  development  of  ti.^=»  personnel  to  their  full  potential  is 
the  third  area  of  responsibility  of  this  section. 

At  first  glance,  one  might  conclude  that  this  section  is  not  as  important  as 
the  others  in  the  personnel  department.     In  making  this  evaluation,  the  purpose 
of  any  industry  must  be  kept  in  mind  and  that  is  to  make  money.     The  personnel 
must  develop  and  work  to  their  full  potential  if  this  purpose  is  to  be  achieved. 
So  the  final  conclusion  should  be  that  this  is  another  vital  link  in  the 
structure  of  industry. 

The  primary  responsibility  of  the  employment  section  in  a  personnel  departmeiit 
is  to  make  sure  that  each  position  or  vacancy  in  the  organization  is  filled 
with  a  person  qualified  to  do  the  work.     This  involves  a  great  deal  more  than 
simply  hiring  a  person.     The  requirements  and  specifications  of  the  job  must 
be  studied  in  order  to  determine  what  qualifications  are  demanded.  The 
employment  section  must  let  the  public  know  of  the  vacancy,  and  they  must 
select  the  best  means  such  as  radio,  newspaper,  etc. 

After  a  person  has  applied  for  the  position,  the  emploj^nant  division  must 
analyze  his  qualifications  and  make  a  decision  regarding  hi/?  potential  for  the 
job.     Once  the  person  is  employed,  this  section  is  respons'r.ile  for  indoctrination 
(the  responsibility  of  seeing  that  new  employees  receive  the  training  and 
information  that  is  needed  to  do  the  job). 

Another  duty  of  the  employment  division  is  that  of  promotion  and  transfer.  In 
order  to  do  this,  the  job  requirements  and  employee  qualifications  are  carefully 
studied.     If  more  information  concerning  an  emrIoyee*s  aptitude  and  abilities 
is  needed,  tests  are  administered.    When  an  eir    '03ree  Is  chosen  for  promotion 
or  transfer,  they  must  determine  the  training     j  will  need  before  he  can  take 
over  the  new  job. 

The  employment  section  is  also  responsible  for  releasing  or  firing  employees. 
This  must  be  done  in  a  manner  that  is  most  beneficial  to  the  individual  and 
the  company. 

From  the  above  list  of  duties,  one  can  easily  see  that  the  employment  division 
is  another  vital  area- for  the  progress  of  industry.     If  this  area  breaks  down 
the  entire  organization  suffers  as  a  result. 
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Objectives 


The  students  will  be  ablo  to 

1.  Describe  the  personnel  services  provid*.^  by  industry. 

2.  Compare  different  forms  of  wage  and  administration  charts. 

3.  Solve  problems  related  to  wage  and  Sa..    *     administration  in  the  student 
company. 

4.  Carry  out  wage  and  salary  administration  role  in  the  class  industry. 

5.  Develop  and  administer  a  fair  and  equitable  compensation  for  all  cf  the 
company  employees. 

6.  Explain  the  relationship  between  management  and  labor  as  it  is  related 

to  communications,  collective  ba  -gaining,  enjployee  discipline  and  personnel 
research. 

7.  Demonstrate  an  understanding  of  the  belief  that  "all  work  has  dignity." 

8.  Construct  a  line  and  staff  organization  chart  for  use  in  a  class  group 
study  of  a  major  indutitry. 

9.  Apply  the  principles  ct  good  orgcaization  in  his  leadership  role  in  the 
class . 

10.  Carry  out  a  management  role  in  industry. 

11.  Solve  problems  related  to  the  management  of  the  student  ccTmpany. 

12.  Explain  and  solve  problems  related  to  personnel  administration. 

TitVva  Required    Two  to  four  days 
Instructional  Aids 

1.  Films 

a.  *'Don't  Drop  Your  Guard" 

b.  "Labor  Movement:     Beginning  and  Growth  In  America" 

c.  "You  Are  There  at  the  Bargaining  Table" 

d.  "Aptitudes  and  Occupations" 

e.  "The  Bright  Young  Newcomer" 

f.  "Job  Evaluation" 

g.  "Personal  Qualities  for  Job  Success" 

2.  Time  and  motion  study  sheets 

3.  Medical  service  plan  from  an  industry 

4.  Bulletins  of  employee  services  offered  by  a  company 
5»      An  organization  chart  for  an  industry 

6.  Booklets 

a.  Safety  and  Prevention  of  Accidents,  National  Safety  Council,  425 
North  Michigan  Avenue,  Chicago,  Illinois  60611 

b.  First  Aid  Fire  Appliances,  N^^tional  Board  of  Fire  Underwriters,  85 
John  Street,  New  York,  New  York 

c.  Learn  and  Train  for  That  Job  Under  M.D.T.A.>  Georgia  Department  of 
Labor 

d.  You  Can  Get  That  Job,  Georgia  Departmeir*   Qf  Labor 
7»      Guest  speakers 

a.  School  nurse 

b.  Safey  engineer, 

c.  Emplo3m\ent  service  Ldpresentativ  ' 
Subject  Matter  Outline 

1.      Employee  services  (maintaining  the  general  welfare  of  employees  on  the 
job  and  assisting  them  with  problems  related  to  their  security  and 
personal  well-being) 
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a.      Medical  services  (preventing  diseases  and  physical  ailments  and 
injuries  while  on  the  job) 

(1)  Develop  and  administer  prevention  programs 

(2)  Examine  employees  and  job  applicants 

(3)  Provide  medical  treatment 

(4)  Educate  in  health  matters 


Counselor  Interaction 

1,  Have  the  school  nurse  talk  with  the  students  on  health  practices. 

2,  Have  a  personnel  manager  discuss  his  medical  plan. 


b.  Recreation  services  (making  company  employment  more  attractive  and 
satisfying  by  providing  recreational  programs  and  facilities  for 

.  employees) 

(1)  Conduct  athletic  activities 

(2)  Conduct  social  activities 

(3)  Provide  and  direct  employee  use  of  recreational  facilities 

c.  Personal  services  (provide  services  that  assist  employees  in  their 
daily  living.     Contribute  to  their  job  satisfaction.) 

(1)  Provide  insurance  cpunsel  or  protection 

(2)  Provide  legal  counsel 

(3)  Assist  with  housing  and  transportation  problems 

(4)  Operate  credit  union 

(5)  Provide  cafeteria  and  vending  machines 

d.  Safety  (develop  and  maintain  adequate  facilities  and  procedures  for 
preventing  on-the-job  accidents,)     (Invite  a  safety  engineer  to 
speak  to  the  class,) 

(1)  EstabX^/'h  safety  rules 

(2)  Conduct  jjfety  inspection 

(3)  Preveat  or  eliminate  hazards 

(4)  Educate  safe  practices 

(5)  Investigate  accidents 

Student  Activities 

1.  Conduct  safety  inspection 

2.  Make  safety  slogans 


Counselor  Interaction 

1.  Assist  students  in  preparing  a  graph  of  accidents. 

2.  Show  and  discuss  film  '*Doa't  Drop  Your  Gu^rd," 


e,      Protecti.on  and  security  (take  adequate  precautionary  measures  to 

safeguard  the  company,  its  employees  and  property  from  theft,  fire, 
espionage  and  similar  hazards) 
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(1)  Provide  guarJ  or  watchman  service 

(2)  Organize  fire  fighting  service 

(3)  Develop  and  administer  security  regulations 

Student  Activities 

1.  Role  playing  as  security  guard 

2.  Fire  chief 

3.  Check  with  local  law  enforcement  officers  for  police  protection  and  local 
fire  department  for  equipment  and  information  on  fire  protection. 

SuTTTmary 

Some  of  the  services  which  we  have  listed  are  at  least  partly  self-supporting, 

1.  e.,   food  service,  housing,  company  stores  and  insurance.    All  of  them, 
however,  represent  some  cost  to  management  in  the  usual  practice.    This  cost 
is  equivalent  to  tangible  compensation  to  employees  in  addition  to  their 
regular  pay--a  form  of  compensation  known  as  fringe  benefits.     The  cost  mzst 
be  justified  by  indirect  returns  to  the  enterprise  in  the  fotm  of  interest, 
loyalty,  cooperation  and  low  labor  turnover. 

2.  Wage  and  salary  administration  (insuring  that  employees  are  fairly  and 
equitably  compensated) 

a.  Employee  classification  (assigning  officially  each  employee  a 
position  that  is  clearly  and  accurately  defined  as  to  its 
responsibilities  and  requirements) 

(1)  Prepare  job  descriptions 

(2)  Assign  a  proper  title  to  each  position 

(3)  Periodically  audit  correctness  of  job  descriptions 

Student  Activities  -  Prepare  a  job  description  and  title. 

b.  Rate  determination  (setting  dollar  values  on  positions  that  are 
fair  and  equitable  in  relation  to  other  positions  In  the  company 
and  to  similar  positions  in  the  competitive  labor  market) 

(1)  Analyze  jobs  as  described  in  job  descriptions 

(2)  Evaluate  rate  jobs  (display  time  and  motion  study  sheets) 

(3)  Conduct  rate  surveys 

(4)  Develop  rate  scales 

c.  Merit  ratings  (appraising  objectively  the  performances  of  each 
employee  in  relation  to  the  duties  and  responsibilities  of  his 
assigned  position) 

(1)  Develop  merit  rating  programs  (display  job  description) 

(2)  Conduct  merit  rating  reviews 

(3)  Analyze  merit  rating  results 

Student  Activity  -  Develop  a  merit  rating  program. 

d.  Supplemental  compensation  (provide  monetary  incentives,  in  addition 
to  basic  vages  and  salaries,  to  promote  initiative  and  achievement) 

(1)  P  an  and  administer  profit  sharing  plans 

(2)  Plan  and  institute  stock  option  plans 

(3)  Plan  and  administer  bonus  plans 

(4)  Plan  and  institute  retirement  plans 
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(5)     Plan  a-id  adninister  incentive  plans 


Student  Activity 

1.  Develop  a  profit  sharing  plan. 

2.  Develop  a  credit  union. 

e.      Work  schedule  control  (establishing  working  hours  and  periods  of 

absence  with  and  without  pay  that  are  fair  to  employees  and  coinp:^ny 
alike) 

(1)  Plan  and  administer  policies  on  x^orking  hours  and  absences 
(some  companies  use  three  eight-hour  shifts;   some  four  six^hour 
shifts) 

(2)  Plan  and  administer  work  schedules 

(3)  Plan  and  administer  vacation  schedules 

Student  Activity  -  Make  a  plan  for  absences  from  class. 
Summary 

It  is  important  to  bear  in  mind  that  satisfactory  personnel  relations  are  not 
solely  the  result  of  skillful  and  considerate  dealings  with  people.  Employees 
are  obviously  concerned  with  tangible  benefits  of  pay,  hours,  workir^  conditions, 
job  security  and  an  opportunity  to  get  ahead.     These  matters,  often  beyond  the 
scope  of  personnel  staff  activity,  are  usually  reflections  of  the  policies, 
character  and  prosperity  of  the  company. 

3.  Industrial  relations  (insuring  that  the  working  relationship  between 
manag^nent  and  employees,   the  job  satisfaQtior  and  work  opportunities 
for  the  company's  personnel  are  developed  and  maiatained  in  the  best 
interests  of  the  company  and  its  employees) 

a.       Communications  (providing  the  means  and  climate  for  developing  ideas 
and  exchanging  information  throughout  the  company) 

(1)  Develop  channels  for  presenting  information  to  employees 

(2)  Plan  and  administer  a  suggestion  system 

(3)  Conduct  opinion  surveys 

(4)  Develop  grievance  procedures 

Student  Activities 

1.  Make  a  suggestion  box. 

2.  Conduct  an  opinion  survey. 


Counselor  Interaction 

1.  Invite  an  industrial  relations  director  to  talk. 

2.  Show  and  discuss  film  b,  ^'Labor  Movement:    Befiinnine ..and  Growth  In 
America, 
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b.      Collective  bargaining  (attain  accord  with  officially  reccgnized 

and  established  employee  organizations  in  the  inanner  best  meeting 
the  interests  of  the  company  and  its  employees) 

(1)  Negotiate  agreements 

(2)  Interpret  and  administer  agreements 

Student  Activity  -  Form  a  labor  organization 


Cou.iselor  Interaction 

1.  Invite  a  ¥av7yer  to  discuss  legal  aspects. 

2.  Invite  a  labor  leader  (business  manager)  to  discuss  labor  unions. 

3.  Show  and  discuss  film  c,  ''You  A7*e  There  at  the  Bargaining  Table." 


c.      Employee  discipline  (develop  and  maintain  effective  work  regulations 
and  create  and  promote  harmonious  working  relationships  with 
employees) 

(1)  Establish  rules  and  regulations  for  conduct 

(2)  Establish  and  administer  disciplinary  measures 

Student  Activity  -  Make  a  list  of  your  likes  and  dislikes  concerning  your 
class  experiences. 


Counselor  Interaction 

1.  Make  a  short  sur^rey  of  what  students  like  and  dislike  about  their  company. 

2.  Show  and  discuss  film  d,  "Aptitudes  and  Occupations.'' 


Summary 

The  control  of  attitudes  and  the  promulation  of  company  policies,   ideals  and 
objectives  ax^e  problems  in  communication  between  management  and  employees. 
Morale,  loyalty  and  cooperation  -are  cojollaries  of  mutual  understanding.  The 
worker  must  be  confident  of  the  integrity,   fairness  and  ability  of  management. 
Similarly,  management  must  be  aware  of  the  problems  and  attitudes  of  the 
employees.     Communications  are  difficult  when  the  enterprise  is  so  large  that 
personal  contacts  between  the  high"  command  and  the  men  in  the  ranks  cannot  be 
maintained.     Breakdown  of  communications  is  one  of  the  frequent  causes  on 
inroads  of  labor  agitators  into  the  ranks  of  organiza*"ions  that  previously 
enjoyed  close  relationships  between  management  .md  labor. 

4.      Organization,  planning  and  development  (Insuring  that  the  company  is 
effectively  organized  and  capably  staffed) 

a.      Organization  planning  (determining  the  organizational  structure  and 
manpower  requirements  that  will  most  effectively  and  economically 
meet  company  objectives) 
(1)    Analyze  key  position  requirements 
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(2) 
(3) 
(4) 
(5) 


A" alyze  organizational  strucLure 
Recommend  organizational  changes 
Forecast  manpower  requirements 
Forecast  manpower  resources 


Student  Activities 

1.  Make  an  organization  chart. 

2.  Compile  ads  for  jobs  -  chart  trends. 


Counselor  Interaction 

1.  Assist  the  students  in  conducting  a  job  survey, 

2.  Invite  an  industrialist  to  speak. 


b.  Manpower  development  (establishing  performance  standards  for  key 
positions  and  identifying  areas  in  which  incumbents  must  grow  in 
order  to  attain  them) 

(1)  Develop  performance  standards 

(2)  Appraise  performance 

(3)  Plan  individual  development  programs 

Student  Activity  -  Perform  a  motion  and  time  study. 


Counselor  Interaction 

Invite  representative  from  industry  to  discuss  their  production  program. 


c.      Training  (develop  existing  personnel  to  their  full  potential  for 
attaining  established  performance  standards) 

(1)  Plant  training  programs 

(2)  Prepare  training  programs 

(3)  Train  leaders  ^ 

(4)  Conduct  training  programs 

(5)  Evaluate  training  results 


Counselor  Interaction 

1.  Introduce  students  to  catalog  information  on  sources  Ox  training. 

2.  Have  an  area  vocational-technical  school  director  review  training 
opportunities. 
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Summary 


Organization  of  some  sort  has  always  existed  among  groups  of  people  engaged  in 
a  commor*  objective.     In  the  simplest  fonn,  there  is  no  :nore  ''structure'*  than 
that  of  boss  or  leader  with  one  level  of  subordinates.     As  needs  arise,  the 
boss  assigns  tasks  to  subordinates  and  directs  their  efforts.     Stable  divisions 
of  responsibility  or  systematized  grouping  of  individuals  may  not  exist. 

5.       Employment  (insuring  that  all  positions  are  filled  by  competent  personnel 
at  reasonable  cost  is  the  most  basic  respons  bility  of  a  personnel  staff 
in  an  organization.     It  often  involves  extensive  recruiting,  scientific 
appraisal  of  qualifications,   screening  of  applicants  and  the  actual 
apsignment  to  jobs  in  r  me  cases) 

a.  Recruitment  (searcaing  for  and  attracting  applicants  qualified  to 
fill  vacant  positions) 

(1)  Analyze  job  requirements 

(2)  Develop  job  specifications  for  each  position 

(3)  Analyze  sources  of  potential  employees 

(4)  Develop  methods  for  attracting  potential  employees 

Student  Activities  -  Show  and  discuss     ilm  e,  ''The  Bright  Young  Newcomer*' 
and/or  film  f,  ''Job  Evaluation/*) 

b.  Selection  (analyzing  the  qualifications  of  applicants  and  deciding 
upon  those  who  show  the  most  potential) 

(1)  Interview  applicants 

(2)  Test  applicants 

(3)  Investigate  re^  nces 

(4)  Evaluate  applic 


Student  Activities 


1.  Fill  out  a  self -inventory  form. 

2.  Participate  in  job  interviews  and  give  company  test. 

3.  Formulate  interview  procedures  and  forms. 

4.  R  le  play  as  employer  or  employee. 


c.  Indoctrination  (seeing  that  new  employees  receive  the  training  and 
information  required  to  perform  their  duties  effectively) 

(1)  Orient  new  employees 

(2)  Determine  ^raining  requirement  of  new  employees 

(3)  Follow-up  performance  of  new  employees 

(4)  Show  films  on  safety 

d.  Promotion  and  transfer  (placing  current  employees  in  positions  that 
better  utilize  theii  capabilities) 

(1)  Analyze  job  specifications 

(2)  Analyze  employee  qualifications 

(3)  Test  employees 

(4)  Evaluate  employees 

(5)  Determine  training  requirement  of  employees 

(6)  Follow-up  performance  in  new  position 
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Student  Activities  -  Plan  and  present  a  trainir::  prograr  for  an  operative. 
Show  and  discuss  filn  g,  "Personal  Qualities  iz-  Jcb^Succ-ss . " 

e.       Separation  ispvcrinr  connections  vich  enployees  in  a  -annor  r^ost 
beneficial  to  the  co-npanv) 
(1)     Conduct  exit  interviews 
(2^     Analyze  tumo^"^r 

^  ^)     ZxTiployees  execute  eval:;ation  of  ccripany  (prepared   form  of 
employee  r  '   foelines  ab^.  :it  company  erplo>Tient  practices. 

Sunmary 

Most  employment  transactions  in  industry  are  to  satisfy  immediate  needs.  The 
substantial  enterprise  also  builds  for  the  future.     In  planning  for  the  future, 
many  concerns  periodically  employ  new  men  for  apprenticeships  and  as  long-term 
trainees  for  key  positions.     The  trade  schools,   colleges  and  educational  insti- 
tutions  within  large  industries  are  the  principal  srources  for  this  type  of 
employee . 

Summary  (Questions 

What  is  an  organization? 

What  is  meant  by  (  ic  line  of  an  organization? 
Define  staff. 

What  is  the  difference  between  authority  and  responsibility?     How  are 
they  related? 

In  what  ways  does  collective  bargaining  affect  goveminent? 
Explain  how  a  union  uses  collective  bargaining? 

Give  example  of  two  rules  that  would  affect  employee  discipline. 
What  are  some  of  the  rules  that  govern  company  employees? 
What  is  a  closed  shop?    How  is  it  related  to  industry? 
How  do  economic  and  social  factors  affect  wages  and  salary  policv? 
What  is  the  effect  of  supply  and  deraand  on  wages  and  salaries? 
What  is  meant  by  merit  rating? 

State  some  objectives  which  may  be  served  by  merit  rating. 
Discuss  the  importance  of  wage  and  salnry  policy  in  an  industrial 
enterprise. 

What  is  labor  turnover?    Explain  its  significance. 

Discuss  the  employment  activities  as  to  methods  of  locating  candidates 
and  methods  of  selection. 

Describe  the  ways  in  which  employee  training  may  be  accomplished. 
What  is  a  time  and  motion  study? 

What  constitutes  employees'  services  or  welfare  in  the  personnel  program? 
Describe  health  service  as  a  personnel  division  function. 
Give  three  reasons  for  employees'  services,  and  their  limitations. 
Why  should  health  services  be  extended  to  workers  families? 
Describe  the  procedures  which  may  be  used  for  determining  a  candidate's 
fitness  for  a  job,  including  job  specifications  and  application  forms. 


1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
1^. 

12! 
13. 
14. 

15. 
16. 

17. 
13. 
19. 
20. 
21. 
22. 
23. 


IXTERNAL  RELATION. 


'fhe  Industrial  Revolution  has  had  an  e.fecc  on  the  grv^w:h 
About   1800,    little  need  existed  f  r.  r  exrens:  .-e  srockh-^l 
::!;ip.s  with  employer?  were  en  a  fac-    to  fare  basis.  T:;-..-- 
with   other  companies   to  worry  abou:  .     CoTrmunitv  rel,i.t:^:-^ 
needed.     Everybody  knew  every  on-:  ei 


Now,   instead  of  family  owned  operations,   firms  have  e\  jlved  into  c  .^rr  ora  t  i  ons 
with  perhaps  over  100,000  stockholders  who  cay  live  all  over  the  world.  SoTr^e- 
where  along  the  line,  a  department  for  cornmunicating  with  th:    -  people  had  to 
be  evolved.     A  company  might  have  50,000  salesmen,  office  help,  accountants 
and  production  employees.     These  people  need  to  be  inforr?.ed,    their  ir^orales 
must  be  buili  and  suggesti^^ns  need  to  be  made  to  them.     A  .oT.pany  niieht  have 
25  plants  in  ten  different  states  and  foreign  countries.     CortmuniL  at  ion  is 
needed.     A  company  has  thousands  of  customers  and  fierce  corr.r  vt  i  t  i  on  .  Tht-r*? 
is  a  problem  to  keep  alive  the  already  established  interests   in  the  c.^moanv 
and  new  interests  must  be  won. 


It  is  the  responsibility  of  management  to  see  that  policies  are  understood. 
accepted  and  intelligently  applied  by  all  employees  in  developing  good 
relations  with  people  inside  as  well  as  outside  the  organization. 

External  relations  is  a  function  of  every  operating  di^^artment  head  as  well  as 
line  and  staff  executives  of  the  manufacturing,  marketing  and  finance  depart- 
ments.    The  policies  of  each  department  of  a  company  was  designed  to  r^aintain 
good  relations  with  one  or  more  specific  publics.     Sales  policy  seeks  good 
relations  with  customers,  distributors  and  dealers;  purchasing  policy  cultivator, 
the  goodwill  of  suppliers;  and  personnel  and  labor  policy  works  toward  improved 
employee  relations. 


Note  to  Instructor 

External  relations  is  concerned  with  the  image  a  company  has  in  the  community 
and  nation.     Its  primary  objective  is  the  development  of  goodwill  with  the 
public.     In  order  to  achieve  this  goal,  attitudes  and  opinions  must  be  gathered 
and  evaluated.     For  example,   company  nei/sletters  or  newspapers,  magazines  .-I'rtd 
financial  reports  may  be  made  available  to  creditors  and  investors.  Other 
approaches  --^v  Kg  news  releases  for  local  newspapers,  radio  or  television. 
Social,  ci  ad  charitable  organizations  may  bt;  evaluated  and  the  extent  of 

conipany  pa.  ^  ^ipation  determined.     Also,  company  participation  in  industrial, 
technical  and  professional  organizations  should  be  decided.     All  of  these 
responsibilities  are  handled  by  this  department. 

External  relations  may  be  divided  into  two  groups.     The  communications  and 
information  section  is  responsible  for  collecting  and  releasing  information 
that  will  have  a  favorable  influence  en  the  public  toward  the  company.  The 
second  section  is  concerned  with  public  activities  and  coordination.  This 
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division  reconunends  and  coordinates  company  participation  in  civic,  social, 
industrial,    technical  and  profes?;ional  organii:atious . 

Objec  ti  .  es 

The  students  will  bo  able  lo 

1.  Define  the  role  which  the  external  relations  department,  plays  in  industry. 

2.  Identify  the  kinds  of  work  done  by  external  relations  personnel. 

3.  List  the  requirements,   opportunities  and  working  conditions  of  external 
I'elations  personnel. 

Time  Required     Three  to  four  days 

Introduc  tion 

External  relation,   as  a  profession  or  organizational  c^ctivity,  has  grown 
amazingly  within  the  last  few  decades.     Large  corporations,  medium- s ized 
businesses  and  even  small  companies  spend  millions  of  dollars  on  their 
external  relations  department.     Six  basic  areas  are  involved  in  external 
relations.     These  six  are 

1.  Communication  and  information.     Communications  and  information  is  an 
important  factor  in  the  running  of  a  company.     The  attitude  of  the 
surrounding  publ ic - -bo th  affiliates  and  non- a f filiates- -have  great  bearing 
on  the  company.     Without  the  goodwill,   so  to  speak,  of  the  people,  the 
industry  itself  will  suffer.     An  example  of  hew  an  industry  will  gain 
with  the  support  of  the  poeple  is  a  general  one... an  industry  informs  the 
people  what  the  industry  can  do  for  them--hov  it  will  aid  and  benefit  them. 
Favorably  convinced,   the  people  support  the  industry,  and  the  industry 
thrives . 

2.  Attitude  and  opinion  appraisal.     Attitude  and  opinion  appraisal  is 
important  to  the  company.     By  conducting  opinion  polls   they  learn  the 
attitudes  the  people  have  about  products,  procedures  and  the  company  as 
a  whole.     When  the  opinions  are  learned,    they  are  kept  up  with.  The 
policies  and  practif.es  can  be  evaluated  by  surveys  measuring  attitudes  and 
opinions.     If  through  evaluation,  a  company  finds  that  public  opinion  is 
not  good,   they  can  plan  and  recommend  methods  of  improvement. 

3.  Employee  information  exchanges.     Keeping  employees  informed  about  what  they 
are  doing  and  how  the  public  feels  about  what  they  are  doing  has  a  great 
bearing  on  their  attitudes.     Keeping  the  employees  up  to  date  can  be  done 
by  giving  them  published  or  verbal  information.     This  information  should 

be  distributed  as  much  and  as  quickly  as  possible  through  announcements, 
special  bulletins  and  verbal  interpretation. 

4.  Creditor  and  investor  communications.     This  phase  of  communications  prepares 
an  annual  report  on  pertinent  data  concerning  the  company.     The  mobile  hcjme 
industry  uses  this  technique  heavily  in  their  business.     Charts  showing 
company  growth  or  sales  are  most  prominent.     The  information  found  and 
presented  gives  a  visual  support  to  the  reports. 


The  creditor  and  investor  cortimunications  are  in  charge  of  ihe  planning  of 
special  and  annual  stockholder  meetings.     In  this  planning,   the  material 
to  be  presented  comes  from  every  department.     This  data  is  compiled  for  ihe 
presentation  to  the  stockholders.     Through  this  form  of  communication,  the 
stockholders  will  get  a  clea^^  view  of  the  company's  movement. 

5.  Public  communication.     Public  communications  is  probably  the  busy 
department  in  communications  and  information.     This  department  filters 
all  data  to  be  presented  to  the  open  public   through  written  and  oral 
presentation.     Before  any  information  can  be  released,   it  must  be  approved 
or  recommended  by  the  public  communications  department.  Effective 
relations  must  be  maintained  with  the  mass  communication  media  for  proper 
presentation  of  data.     The  data  that  is  filtered  through  this  department 
reflects  the  company  and  its  activities.     Therefore,   the  importance  of 
this  department  cannot  be  measured, 

6.  Public  activities  coordination.     Public  activities  coordination  is 
responsible  for  determining  the  extent  of  participation  in  public  affairs. 
This  division  recommends  and  coordinates  the  company's  participation  in 
public  projects.     Some  examples  o£  this  would  be  evaluating  civic,  social, 
educational  and  charitable  organizations;   recommending  form  and  extent  of 
company  support;  and  coordinating  company  participation. 

Another  activity  that  this  department  is  responsible  for  is  the  extent  of 
company  participation  in  business  associations  such  as  industrial, 
technical  and  professional  organizations.     The  same  steps  are  involved  in 
this  activity  as  those  previously  stated        evaluation,  recommendation 
and  coordination. 

This  division  plays  an  important  role  in  the  image  that  a  company  has  in 
the  community,  state  and  nation.     This  image  also  affects  the  economic 
status  of  the  enterprise  by  the  attitude  that  is  exhibited  by  public 
toward  the  product  and  employtnent. 

Subject  Matter  Outline 

1.     Communications  And  Information 

a.  Attitude  and  opinion  appraisal 

(1)  Gather  and  evaluate  public  opinions 

(2)  Recommend  methods  £ot  their  improvement 

b.  Employee  information  exchanges 

(1)  Questionnaires 

(2)  Management  and  employees 

(3)  Working  conditions 

c.  Creditor  and  investor  c<7inmunications 

(1)  Stockholders 

(2)  Profit 

(3)  Wages 

(4)  Service? 

d«     Public  communications 

(1)  Bulletin  boards 

(2)  Letters 
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(3)  Magazines 

(4)  Newspapers 


Student  Activities 

1.  Produce  products  needed  by  a  charitable  organization  such  as  retarded 
children's  school  or  orphan's  home. 

2.  Discuss  industries  or  businesses  found  in  the  area  and  discuss  the  general 
feelings  of  the  class  toward  the  industry  or  business. 

3.  Divide  into  groups,  select  an  established  business  and  evaluate  that 
business  through  interviews  with  the  public . 

4.  Have  a  public  external  relations  representative  from  a  nearby  industry 
visit  the  class  and  give  a  short  lecture  on  the  importance  of  the 
communication  and  information  link  between  the  public  and  the  industry. 

5.  Set  up  a  mock  industry  producing  a  ce'^tain  product.     Have  groups  take  a 
poll  among  their  peers  to  determine  their  general  opinions  and  attitudes. 
If  both  good  and  bad  opinions  are  presented,  have  the  students  evaluate 
the  effects  of  their  opinions .     With  this  evaluation ,  have  students  plan 
methods  of  correcting  and  improving  opinions  and  attitudes  pertaining  to 
their  project. 

6.  Compile  examples  of  publications  containing  internal  information.  Have 
the  students  publish  and  distribute  comparable  announcements. 

7.  Present  a  report  on  the  phase  of  production  of  greatest  interest. 

8.  Stage  a  special  stockholders  meeting.     Have  students  participate  by  giving 
reports  and  discussing  the  findings. 


Counselor  Interaction 

Secure  resource  person  from  external  relations  department  to  talk  on  require- 
ments and  opportunities  in  his  field. 


2.     Public  Activities  Coordination 

a.  Civic  affair  participation     (Recommend  and  coordinate  company 
participation  in  a  public  project  to  benefit  the  nation,  community  or 
some  segment  of  the  population.) 

b.  Association  and  society  relations     (Recommend  and  coordinate  company 
participation  in  industry,  management,  technical  and  professional 
organizations • ) 

Student  Activities 

1.  Prepare  information  release  to  public  through  news  media  about  the 
operation  of  company. 

2.  Have  a  company  representative  speak  to  the  class  on  maintaining  effective 
relations  with  mass  communications  media. 

3.  Prepare  an  article  for  the  local  newspaper  which  will  contain  information 
about  the  mass  production  project* 

4.  Determine  what  will  be  done  with  the  profit  from  the  company.  Also 
determine  what  technical  and  professional  organizations  the  company  should 
be  members  of. 
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5.  Bring  in  clippings  fror.  newspapers  and  periodicals  on  indus  trial 
participation  in  public  projects. 

6.  Visit  a  local  industry  and  make  a  list  of  the  civic  affairs  and  business 
associations  in  which  they  participate. 

3.     Career  in  industrial  and  public  relations 

a.  Requi  rem.ents 

b.  Opportunities 

Student  Activities 

Obtain  information  on  jobs,  wages  and  fringe  benefits  from  industries  and 
employment  agencies. 

Summary 

1.  The  external  relations  department  must  know  the  corporations  plans  and 
policies  in  order  to  decide  what  information  to  release. 

2.  It  is  important  that  the  external  relations  department  portray  a  favorable 
image  of  the  company  to  the  public. 

SumrTiary  Questions 

Completion 

1.  Planning  what  information  to  release  is  one  of  the   

  departments  activities. 

2.  Stimulating  better  feelings  between  

and   is  one  function  of  the  external 

relations . 

3.  The    department  helps  in  the  preparation 

and  distribution  of  facts  to  stockholders. 

Essay 

1.  Name  a  corporation  that  you  think  has  a  good  external  relations  department 
and  explain  why  you  feel  this  way. 

2.  What  relation  does  the  external  relations  department  have  with  the  nevs 
media? 


124 


Lesson  21 


SECRETARIAL  AND  LEGAL  AFFAIRS 


Secretary  rii  functions   in  a  corporation  are  advising,  preparing,  executing  and 
protecting  announcemencs  snd  records.     Also  involved  are  documenting  actions, 
or  intended  actions  of  company  owners,   their  elected  representatives  and  the 
corporation  as  a  legal  entity. 

The  primary  responsibility  of  the  secretarial  section  is  to  keep  the  stockholders 
well  informed  on  the  wide  range  of  activities  that  contribute  to  corporate 
growth  and  health.     The  secretarial  staff  is  in  constant  touch  with  the  financial 
community,  passing  on  information  about  the  company,  good   or  bad^  which  will 
be  helpful  in  the  public  evaluation  of  company  perfofmance  and  prospects.  The 
staff  keeps  the  corporation  informed  about  the  annual  meeting.     This  meeting 
is  really  a  forum,  an  opportunity  for  management  and  shareholders  to  meet  on 
a  face-to-face  personalized  basis. 

The  secretarial  staff  prepares  a  report  which  informs  stockholders  who  were 
unable  to  attend  the  annual  meetings  of  the  discussions,  questions  and  answers 
between  management  and  stockholders. 

The  legal  functions  include  performing,  or  causing  to  be  performed,   such  duties 
as  are  required  by  law  or  the  by-laws  of  the  corporation  and  appraising  and 
advising  the  company  on  all  phases  of  its  operations  and  irelations  from  a  legal 
viewpoint . 

A  company,  corporation  or  industry  in  general  is  governed  and  regulated  first, 
by  the  laws  of  the  land;   second,  by  the  provisions  of  its  charter;  and  third, 
by  its  by-laws.     This  part  o£  the  activity  can  be  broadly  defined  as  performing 
all  duties  and  actions  that  are  required  in  following  the  statutory  obligations 
of  the  local,   state  and  national  governments  plus  the  charter  and  by-laws  of  the 
company. 

Legal  affairs  must  appraise,  advise,  counsel  and  prepare  documents  for  the 
company  in  accordance  with  the  charter  and  by-laws.     Provisions  are  made  in  the 
charter  affecting  the  charter  itself,   the  by-laws,  stock,  voting  and  director's 
responsibility.     By-laws  provide  for  such  details  as  organization,  administra- 
tion and  business  routine  which  are  not  prescribed  by  the  charter.     The  legal 
aspects  of  this  activity  area  may  be  divided  into  corporate  affairs,  employee 
affairs,   financial  affairs  and  patent  affairs. 

Note  To  Instructor 

This  lesson  deals  with  the  secretarial  affairs  and  might  be  received  better  by 
the  students  if  they  could  visualize  a  setting  such  as  the  secretary's  office. 
The  equipment  would  include  desks,  chairs,  typewriters,   adding  machines, 
dictaphone  or  other  recording  machines  and  secretary-size  filing  cabinets. 
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This  facility,  if  not  an  integral  part  of  the  corporation  business  office, 
would  probably  be  veiy  close  to  it  because  otttgoing  correspondence,  signed  by 
company* representatives ,   frequently  has  binding  consequences. 

The  students  will  be  able  to 

1.     Participate  in  meaningful  experiences  of  secretarial  affairs. 
2-     Exhibit  a  basic  knowledge  of  the  background  information,  advantag^es  and 
disadvantages  of  secretarial  affairs. 

3.  Negotiate  an  agreement. 

4.  Demonstrate  a  basic  knowledge  and  ability  to  perform  the  activities  related 
to  secretarial  work. 

5.  Demonstrate  an  understanding  of  corporate  affairs  and  corporation  la^;. 

6.  Explain  the  function  of  the  stock  exchange  and  how  it  affects  corporations. 

7.  Demonstrate  an  understanding  of  the  importance  of  legal  and  secretarial 
affairs  in  a  corporation  and  relate  this  understanding  to  everyday 
problems  and  decision  making. 

Time  Required    Three  to  five  days 

Instructional  Aids 

1,  Films 

a.  "Fortune  Seekers,"  #1029 

b.  "What  Is  A  Corporation?'^  Coronet  Films,  Chicago,  Illinois,  50501 

2,  Filmstrips 

a.  "Are  Manners  Important*' 

b.  "Are  You  A  Good  Citizen" 

c.  "Control  Your  Emotions" 

3,  Charts 

a.  New  York  Stock  Exchange  Common  Stock  Index 

b.  How  an  order  is  executed  on  the  New  York  Stock  Exchange 

c.  Stock  certificate 

4,  References 

a.  Portfolio  of  Teaching  Aids,  New  York  Stock  Exchange,  11  Wall  Street, 
New  York,  10005 

b.  Index  to  Legal  Periodicals,  H.  W,.  Wilson  Company,  Vol.  62,   6^69,  No,  9. 

c.  Dacev,  Norman,  How  to  Avoid  Probate,  Crown  Pub.  Inc.,  N.Y,,  1965 

d.  Using  Bank  Credit,  Am.  Bankers  Assn.,  12  East  36th  St,,  N,Y. ,  10017 

e.  Roscoe,  Organizing  For  Production,  page  90-91,  481,  482,  515 

f.  Amrine,  Organizing  For  Production,  page  444^445. 

g.  The  Story  of  the  American  Patent  System,  U.  S.  Patent  Office,  Washingtc 
D.  C. 

5 ,  Newspapers 

a.     Wall  Street  Journal 

h .  Local  papers 

6,  Examples  of  union  badges  and  union  membership  cards 

7,  Employer's  first  report  of  injury  form 
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Introduction 


Every  company  or  industry  niust  have  a  system  for  leadership  and  organization. 
The  primary  responsibilif ies  of  the  secretarial  and  legal  affairs  sections  are 
to  keep  the  stockholder  well  informed  on  the  wide  range  of  activities  that 
contribute  to  corporate  growth  and  health. 

The  functions  of  a  complete  secretarial  and  legal  affairs  staff  may  be 
summarized  as  stockholder,  board  of  directors  and  corporate  affairs. 

Subject  Matter  Outline 

1.     Stockholder  Affairs 

a.  Advising  stockholders 

(1)  The  duties  of  stockholders 

(2)  The  legal  counsel  of  stockholders 

(a)  The  individual  stockholders 

(b)  The  rights  of  collective  stockholders 

(c)  Stockholders  right  to  sell,  vote  and  inspect  records 

b.  Preparing  for  use  of  stockholders 

(1)  Agenda 

(2)  Proxy  statements 

(3)  Resolutions 


Counselor  Interaction 

1.  Introduce  game  -  collective  bai-gaining  SRA 

2.  Introduce  Occupational  Exploration  Kit  —  SRA 

3.  Introduce  Widening  Occufiational  Roles  Kit  SRA 

4.  Show  and  discuss  filmstrips  (1)     "Are  Manners  Important?"     (2)     "Are  You 
A  Good  Citizen?"     (3)     "Control  Your  Emotions" 


Student  Activities 

1.  Make  a  job  analysis  of  secretary. 

2.  Invite  the  school  secretary  to  speak  to  the  class. 

3.  Make  a  chart  listing  the  responsibilities  of  a  secretary  in  a  corporation. 

4.  Form  a  company  and  sell  stock  to  other  members  of  the  company. 

5.  Make  up  shares  and  determine  how  much  each  share  o£  stock  should  sell  for. 
5.     Write  claims  for  the  stockholders. 

7 •     Give  a  financial  report* 

8,     Attend  a  stockholders  meeting.     Take  minutes  and  other  records  of  stock- 
holder actions  and  report  \his  information  to  those  members  who  could  not 
attend. 

2.     Secretarial  affairs  and  the  board  of  directors 

a.     The  owners  or  stockholders  elect  a  board  of  directors 

(1)  The  board  elects  officers 

(2)  Determines  the  profits 
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(a)  Shares  of  stork 

(b)  Actions  of  owne rs 

b.     The  secretary  prepares  and  advises  on 

(1)  Agendas  and  resolutions 

(2)  Minutes  and  records 

(3)  Conrnittee  s true ture 

Student  Activities 

1.  Elect  a  board  of  directors  for  the  company.     Each  share  of  stock  counts 
as  one  vote. 

2.  Have  a  board  of  directors  meeting  in  regard  to  the  project. 

3.  Attend  a  board  of  directors  meeting  of  some  company  close  to  the  school. 

(Show  and  discuss  film  a,  "Fortune  Seekers/^ 

3.     Corporation  and  secretarial  affairs 

a.  Prepare  report 

b .  Stockholders  approval 

(1)  Prepare  and  maintain  legal  documents 

(2)  Advise  on 

(a)  taxes 

(b)  subsidiary  companies 

(c)  pox^/er  of  directors 

(d)  power  of  officers 

(e)  power  of  stockholders 

Student  Activities 

1.  Draw  up  a  charter  for  their  corporation. 

2.  Check  into  the  legal  aspects  of  selling  the  product. 

3.  Check  to  see  if  the  product  has  ever  been  patented. 

Teacher  Discussion  Topics 

1.  Select  ads  in  paper  showing  salaries,  experience  necessary  and  education 
required  for  jobs. 

2.  The  board  of  directors  has  final  authority  in  all  corporate  matters  except 
those  reserved  for  the  stockholders. 

3.  The  term  of  office  is  usually  one  to  three  years,  but  it  is  common  for 
members  to  be  re-elected. 

4.  Each  state  has  laws  which  tax  the  corporation's  income.     These  taxes 
regulate  the  sale  of  its  securities. 

5.  Whether  or  not  the  corporation  has  interstate  business,  the  federal  tax 
on  the  income  must  be  paid. 

6.  In  a  merger  one  company  is  absorbed  into  another  and  the  absorbed  company 
ceases  to  exist. 

7.  An  agenda  is  a  list  of  things  to  be  dealt  with  at  a  meeting. 
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Introducrion  to  Legal  Affairs 


The  functions  of  the  legal  affairs  department  of  industry  may  be  divided  into 
corporate  affairs,  employee  affairs,  financial  affairs  and  patent  affairs- 

(Show  ar/\  discuss  film  b,  "What  Is  A  Corporation?"; 

1.     Corporate  affairs 

a .     Company  incorporation 

(1)  Stockholder  approval 

(2)  Preparing  legal  documents 

(3)  Advising  on 

(a)  Taxes 

(b)  Subsidiary  company 

(c)  Affiliated  companies 

(d)  Power  of  directors 

(e)  Power  of  officers 

(f)  Power  of  stockholders 

Student  Activities 

1.  Bring  in  daily  New  York  Stock  Exchange  reports  from  the  local  paper. 

2.  Bring  in  examples  of  stock  and/or  legal  documents. 

2.     Employee  affairs 

a.  Counseling  the  company;  advising 

b.  Compensation  matters 

(1)  Welfare  matters 

(2)  Employee  agreements 

Student  Activities 

1.  Find  an  article  in  the  newspaper  or  magazine  concerning  collective 
bargaining  and  write  an  interpretation  of  it. 

2.  Write  a  report  on  labor  unions,  their  advantages  and  disadvantages.  Be 
prepared  to  give  this  report  in  class* 

3.  Have  the  unio:i  and  management  groups  draw  up  a  plan  for  the  payment  of 
compensation  in  the  event  of  illness. 

4.  After  reading  union  articles,  discuss  the  question,  "What  is  a  Union?'' 

5.  Elect  union  officers:     president,  vice-president,  secretary  and  treasurer. 


Counselor  Interaction 

1.     Invite  a  lawyer  to  speak  to  the  class 

2*     Orient  students  by  preparing  questions  prior  to  the  lawyer's  visit. 

3.  Make  a  job  analysis  of  the  field  of  law« 

4.  Discuss  a  lawyer  conducting  personal  affairs  in  court. 

5.  Role  playing  -  "A  lawy(sr  defending  an  employee  in  the  corporation"  and  "a 
lawyer  defending  the  corporation." 
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^.     Secure  an  applicaiio:,  for      workers  permit:.     Discuss  the  Child  Labor  Law. 
It  possible,   invire  a  l:\bor  represcrr Jiative  fron  t'la  state  eTr.Dio'vment 
office. 

7.     Write  a  short  story  depicting  the  importance  of  loyalty  to  the  corporatio 
or  when  legal  counsel  Is  necessary. 

3.     Financial  aiiairs 

a.     Credits   (V.Tnen  one  uses  tr^de  credit  one  r.erely  relies  on  credit 

purcliasGS  oi  materialb,   tools  or  equipnent.     Credit  instruments 

used  in  this  nanner  are  legally  called  notes.) 
0.     Advantages  and  disadvantages  of  credit 

c.  Advantages  and  disadvantages  of  owner  financing 

d.  Advantages  and  disadvantages  of  bonds 
Advantages  and  disadvantages  of  comnon  stock 

f.    Advantages  and  disadvantages  of  perferred  stock 

Student  Activities 


1.  Take  a  field  trip  to  observe  the  finance  department  of  an  industry. 

2.  Have  a  speaker  from  a  finance  department  come  in  to  speak  to  the  class. 

3.  Set  up  a  finance  department  to  determine  the  flow  of  money  in  the  company, 

4.  Patent  affairs 

a.     Counseling  on  protection  of  products  and  processes 

(1)  Trade  names 

(2)  What  is  a  patent 

(a)  IJhat  is  the  term  of  a  patent 

(b)  May  the  term  of  a  patent  by  extended 

(c)  Who  may  obtain  a  patent 

(d)  How  does  one  apply  for  a  patent 

(e)  Where  may  a  search  be  conducted 


Student  Activities 


1.  Draw  up  a  protective  patent  for  some  element  of  design  in  the  product 
being  manufactured. 

2.  Make  a  list  of  questions  to  ask  a  corporation  president  before  an  interview 
or  class  visit. 


Teacher  Discussion  Topics 

1.  Give  a  brief  introduction  to  collective  bargaining.    Ask  the  question, 
**If  all  of  you  were  workin«;  for  a  company  and  you  wanted  a  25<:  raise,  what 
would  be  the  best  method  to  use  to  insure  a  raise?  " 

2.  Collective  bargaining  is  people  joining  together  collectively  for  a 
common  goal. 

3.  Divide  class  into  two  groups.     One  group  to  represent  members  of  a  union; 
the  other  group  to  represent  management.     Decide  on  a  grievance  and  have 
the  group  negotiate  it. 

4.  What  compensations,  other  than  salary  or  wages,  are  sometimes  given 
employees  by  corporations? 

5.  What  advantages  can  be  derived  from  appointing  key  persons  to  form  a 
committee  and  assigning  them  a  problem  that  each  can  contribute  to  the 
solution. 
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INSTRUCTIONAL  AIDS  APPENDIX 
for 

Industrial  Arts  for  the  Middle  Grades 


MANUFACTURING 
1970 


Note:     In  addition  to  the  instructional  aids  referred  to 
in  the  bulletin,  this  appendix  lists  other  films 
that  may  be  substituted  for  those  indicated. 


ERIC 


131 

.  ^8Z 


WORKING  S/\FELY  IN  THE  SHOP  -'UAH  3 

Presents  the  three  essential  points  of  shop  safety--hov  to  keap  a  shop 
safe  for  work;  how  to  dress  for  safety  while  working  in  the  shop  and  how 
to  operate  safely  such  tools  as  the  grinder,  circular  saw,  jig  saw,  drill 
press,  jointer,   lathe  and  disk  sander.     10  £iiin.  FS  i 

Source:     Georgia  State  Department  of  Educiition  Film  Libraries 

SURVEY  OF  OCCUPATIONAL  IIATURITY 

Prepared  by  participants  in  EPPA  Institute. 

PERSONAL  DATA  QUESTIONNAIRE 

Prepared  by  participants  in  EPPA  Institute. 

KUDER  GENERAL  INTEREST  SURVEY,  FORM  E 

This  survey  measures  an  individual's  degree  of  preference  for  activities 
in  10  areas.     Particularly  effective  for  use  with  junior  high  school 
students  as  part  of  a  comprehensive  exploratory  program.     Vocabulary  is 
on  sixth  grade  level.     Suitable  for  grades  6-12. 

Source:     Science  Research  Associates 
259  East  Erie  Street 
Chicago,  Illinois  60611 

WHAT  I  LIKE  TO  DO,  A  SURVEY  OF  CHILDREN'S  INTERESTS 

This  easy-to-read  interest  inventory  identifies  a  youngster's  preference 
in  art,  music,  social  studies.,  active  plfiy,  quit^t  play,  manual  arts, 
home  arts  and  science.     Suitable  for  grades  4-7. 

Source:     Science  Research  Associates 
259  East  Erie  Street 
Chicago,  Illinois  60611 

OHIO  VOCATIONAL  INTEREST  SURVEY 

Designed  to  assist  students  with  their  educational  and  vocational  plans. 
With  its  data-people-things  approach  to  occupational  counseling,  OVIS  is 
ideally  suited  for  group  and  individual  exploration  of  the  world  of  work. 
Must  be  computer  scored  by  company. 
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Source:  Harcourt, 
757  Third 
New  York, 


World  &  Brace 
Avenue 

New  York  10017 
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Lesson  2 


ORGANIZATION 


Films 

1.       PRODUCTIVITY  -  KEY  TO  AMERICA'S  ECONOMIC  GRCWTH    Free     (1964)     Color    28  m: 

This  film  reviews  some  of  the  new  innovations  developed  through  research. 
Some  of  thesa  are  improved  cars,  cyclotrons,  airplanes  and  gem  machining. 
What's  in  the  future?    Proving  grounds  and  market  surveys  will  tell  this 
to  some  extent,  (sh) 

Source:     Doall  Company 
Film  Librarian 
254  North  Laurel  Ave. 
Des  Plaines,  Illinois  60016 

2..     TO  REACH  THE  DAWN    Free     (1966)     Color    28^  min. 

This  is  the  story  of  the  Reynolds  Metals  Company.     It  follows  R.  S. 
Reynolds  from  his  courting  days,  his  cleanser  factory.  World  War  I,  his 
four  sons,  World  War  II,  aluminum  production  and  products  of  peace  to  a 
world  wide  organization.  (jh,sh) 

Source:  Elliott  Film  Company 
1114  Nicollet  Avenue 
Minneapolis,  Minnesota  55403 

3.  WORLD  OF  HENRY  FORD,  THE    Free     (1963)     Color    35  min. 

This  film  follows  the  life  of  Henry  Ford.     It  begins  at  his  birth  and 
looks  at  the  world  scene  at  that  time.     Topics  covered  are  the  quadracycle, 
early  auto  racing,  better  roads,  urbanization,  tractors,  international 
relations,  rouge  plant,  modern  facilities  and  trends.  (jh) 

Source:     Ford  Motor  Company 
Ford  Film  Library 
The  American  Road 
Dearborn,  Michigan  48121 

OR 

4316  Telegraph  Avenue 
Oakland,  California  94609 

4.  GOING  PLACES    Rental    $2.40    Color    10  min.  #CSC-322 

In  this  animated  film  a  fictitious  company  is  formed  and  develops  into  a 
huge  industry.     The  film  covers  all  major  concepts  of  American  industry. 
A  good  introduction  and  follow-up  discussion  is  needed  to  reduce  the  humor 
that  is  present. 
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Source:     Audio-Visual  Center 
Indiana  University 
Blooming  ton  5  Indiana  47405 

MODERN  CORPORATION    Free     (1966)     Color    30  min. 

This  is  the  story  of  the  formation  and  operation  of  a  corporation.  11 
starts  from  a  single  owner  proprietorship,  goes  to  a  partnership  and 
leads  to  a  corporation.     Each  is  explained  very  well.     Such  topics  as 
balance  sheets,   liabilities,  dividends,  assets,  net  worth  and  stock 
exchanges  are  discussed.     There  is  also  a  discussion  of  competition  among 
corporations .     (jh,  sh) 

Source:     Educational  Films  Inc. 

201  North  Occidental  Road 
Los  Angeles,  California 

EDDIE  INCORPORATED    Rental    $1.50     (:^.960)     Color    30  min. 

This  film  describes  some  of  the  basic  principles  of  a  corporation.  A 
youngster  wants  to  set  up  a  lemonade  stand  and  goes  to  st?»    a  lawyer  about 
incorporating.     The  lawyer  points  out  the  need  to  keep  a  balance  between 
employers,   investors,  and  customers.     Such  things  as  community  relations, 
research  and  marketing  also  are  covered.     (elem.  jh) 

Source:     The  American  Legion 

HELP  YOURSELF  TO  OWNERSHIP    Free     (1955)     B&W    10  min. 

This  film  takes  a  brief  look  at  cooperatives.     Many  different  types  of 
cooperatives  are  discussed  as  well  as  what  benefits  the  members  receive 
from  belonging  to  a  cooperative.  (jh) 

Source:     Midland  Cooperatives 
Attention :  Library 
739  Johnson  Street,  N.  E. 
Minneapolis,  Minnesota  55413 

SMALL  BUSINESS,  U.S.A.     Free     (1958)     B&W    33  min. 

This,  is  the  story. of  main  street.     Enterprises  come  and  go  because  they 
can  or  cannot  meet  competition.     There  is  no  one  formula  for  success,  but 
necessary  ingredients  include  merchant  instinct,  know-how,  buying  skill, 
selling  skill,   financial  management,   record  keeping,  willingness  to  take 
advi'.ee  and  integrity.     (jh,  sh) 

Source:     Georgia  State  Film  Libraries 

BRIDGE,  THE    Free     (1964)     B&W    20  min. 

This  film  shows  how  industry  can  work  with  school  officials  in  fighting 
against  high  school  students  dropping  out  of  school.     Several  programs 
are  described.     These  include  STEP  (Solution  To  Employment  Problems), 
work-study  and  Knock-Out  Drop-Out  programs,  (jh) 
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Source : 


National 


Association 


of  Manufacturers 


Filmstrips     (May  be  purchased  under  ESEA  and  NDEA) 
WIDENING  OCCUPATIONAL  ROLES  KIT,  Grades  6-9 

Work  gives  each  student  the  oppor^^"      7  to  explore  for  himself  the  complex 
areas  of  career  opportunity,     Th     's,  designed  to  help  the  student  expand 

his  knowledge  of  the  world  of  v;   -k,  ecognize  families  of  related  jobs,  to 

develop  a  deeper  understanding        n.^  own  abilities  and  interests  and  to  learn 
about  the  type  and  extent  of  education  needed  to  prepare  adequately  for  various 
occupations. 

Source:     Science  Research  Associates,  Inc. 
259  East  Erie  Street 
Chicago,  Illinois  60611 

5-2200  Widening  Occupational  Role  Kit    List:  $199,00 

Net:  149,50 

PREPARING  FOR  THE  JOBS  OF  THE  70' s  #D-213 

Investigates  the  changing  economic  and  cultural  patterns  as  we  move  into  the 
1970' s,  and  relates  them  to  the  education  and  training  required  today  to  meet 
the  needs  of  the  next  decade.     Two  full-color  filmstrips;  2  2*'(p  seconds) 
Part  1:   76  frames  /15  min.     Part  2:  69  frames  /14  min.     Library  of  Congress 
#Fi  A  663626  $35.00 

Source:     Guidance  Associates/HarcO^rt  Brace  and  World 
Pleasantville,  New  York  10570 

PREPARING  FOR  THE  WORLD  OF  WORK  D-188 

Underscores  the  need  for  the  student  to  begin  planning  early  for  many 
occupations  and  suggests  what  kind  of  information  his  counselor  can  provide. 
Helps  establish  some  guideline  for  students  in  judging  whether  or  not  they 
possess  the  aptitudes  required  for  specific  job  families.     Five  major  areas 
of  home  economics,   trade  and  industry,  agricultural,  distributive  and  business 
are  discussed.     Two  color  filmstriPs;  2  12*»  Ip  second    Part  1:  60  frames,  12^ 
min.     Part  2:  84  frames,  16^  min,   ^  Library  of  Congress  A66-3119  $35,00 

Source:     Guidance  Associates 
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Lesson  3 


RESEARCH  AND  DEVELOPMENT 


Films  and  related  materials 

1.  RESEARCH  AND  DEVELOPMENT 

Source:     P.  le  Co. 

Pubii^c  ivelatiuns  Office 
Box  599 

Cincinnati,  Ohio 

2.  SCIENTIFIC  METHOD 

Presents  the  scientific  method  as  a  tool  for  the  logical  solution  of 
problems.     Outlines  the  steps  of  the  scientific  method,  illustrates  that 
the  method  can  work  in  many  areas  and  demonstrates  the  phases  of  the 
method. 

Source:     Georgia  State  Film  Libraries 

3.  INDUSTRIAL  RESEARCH  -  KEY  TO  PROGRESS    Free     B&W     14  min. 

This  film  reviews  some  of  the  new  innovations  developed  through  research 
Some  of  these  are  improved  cars,  cyclotrons,  airplanes  and  gem  machining 
What's  in  the  future?  Proving  grounds  and  market  surveys  will  tell  this 
to  sori^e  extent. 

Source:     National  Association  of  Manufacturers  \ 
Film  Bureau 
277  Park  Avenue 
New  York,  New  York  10017 

4.  PHOTOG'c^PHY  AT  WORK    Free    Color    60  min. 

This   film,  narrated  by  Chet  Huntley,   shows  the  vast  uses  of  photography 
in  in'dustry  for  the  purpose  of  research.     They  use  time  lapse  and  fast 
and  slow  motion  photography.     Some  of  the  interesting  processes  that  are 
shown  are  explosive  metal  forming  and  multiple  soldering  in  electronics. 
The  first  half  of  the  film  is  very  applicable  to  manufacturing. 

Source:     Eastman  Kodak  Film  Library 
Rochester,  New  York  14650 

5.  JOBS  IN  ATOIIC  ENERGY 

Show5J  various  diversifications  of  employment  opportunities  provided  by 
development  of  atomic  energy*     Scientists,  technicians  and  labors  are 
seen  at  work  in  atomic  research,  power  production,  agriculture,  medicine 
and  industrial  application. 

Source:     Georgia  State  Film  Libraries 
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6.       SCIENTIFIC  METHOD  IN  ACTION 


f  Galileo  and  Dr.   Jonas  Salk  to  Illustrate  steps  in  the 
md  also  man's  use  of  this  method  in  his  daily  activities 
: he  world  about  him. 

Source:     Georgia  State  Film  Libraries 

7.  MEN  AND  MACHINES,  OF    Free    Color    27  min. 

A  group  of  production  research  men  work  to  improve  production  of  telephone 
parts.     The  film  shows  many     i:  the  problems  that  men  encounter  in  new 
methods  of  production  and  how  they  are  solved. 

Source:     Sterling  Movies,  U.S.A.,  Inc. 
43  West  61  Street 
New  York,  New  York  10023 

8.  CAVALCADE  OF  FIBERS    Free    Color    18  min. 

This  film  is  concerned  with  the  evolution  of  synthetic  fibers.     It  starts 
by  giving  a  brief  history  of  natural  fibers  and  early  methods  of  weaving 
them.     It  then  goes  into  the  development  of  rayon,  acetate  and  nylon. 
There  is  also  a  discussion  of  fundamental  and  applied  research. 

Source:     Dupont  Denemours  &  Co.,  Inc. 
Motion  Picture  Section 
Advertising  Department 
Wilmington,  Delaware  19898 

9.  MAI^-MADE  MIRACLES        INDUSTRY  ON  PARADE    Free     B6W    12  min. 

This  film  looks  briefly  at  synthetic  materials  that  man  has  developed. 
Included  are  artificial  plasma,  cortisone,  rubber,  gems,  plastics  and 
clothing . 

Source:     National  Association  of  Manufacturers 
Film  Library 
277  Park  Avenue 
New  York,  New  York  10017 

10.       CROSS  SECTION  OF  AMERICA    Free     Color    22  min. 

This  film  shows  all  of  the  tests  given  automobiles  at  the  General  Motors 
proving  grounds  at  Milford,  Michigan. 

Source:     General  Motors  Corporation 
Public  Relations  Staff 
Film  Library 
General  Motors  Building 
Detroit,  Michigan  48202 
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Uses  experiments 
scientific  metho 
and  und  e  r  s  t  and  i n . 


11. 


AMERICAN  LOOK        INTRODUCTORY  AND  DEVELOPMENT  AREAS    Color    Free     29  min. 


The  film  shows  modern  designs  brought  about  by  designers  today.  Discuss^ 
packaging  and  design  principles  along  with  design  procedures.     They  niakL- 
use  of  many  materials. 

Source.     Jam  Handy  Organization 

2821  East  Grand  Boulevard 
Detroit,  Michigan  48211 

12 •      AGRICULTURE,   RESEARCH  AND  YOU    Free     (1964)     Color    28  min. 

Research  has  created  a  new  dynamic  agriculture  with  the  primary  need 
being  to  change  unproductive  land  into  productive  land.     Work  is  being 
done  to  fight  plant  diseases,  produce  better  quality  products,  return 
land  to  production  through  irrigation,  meet  the  demands  of  the  customer 
and  control  animal  diseases. 

13.  CHANGE  FOR  THE  BETTER    Free    Color    20  min. 

This  film  is  concerned  with  change  and  how  aluminum  is  the  cause  and 
result  of  modem  change.     Change  has  also  been  advanced  by  the  television 
and  transistor  radio.     There  are  some  good  shots  of  the  *'good  old  days." 

Source:     Association  Films,  Inc. 
561  Hillgrove  Avenue 
LaGrange,  Illinois  60525 

14.  A  BETTER  WAY    Free     Color    30  min. 

There  must  always  be  a  better  way.     Numerical  control  is  the  answer  to 
making  things  better.     Tapered  run  machines  used  in  shipbuilding  are  much 
more  efficient  than  ordinary  tooling  methods.     Instead  of  handfilling 
candle  forms,  automatic  machines  now  do  this  with  the  use  of  a  computer, 
telecredit  nabs  a  burglar  in  the  act.    Many  industries  are  finding 
numerical  control  the  answer  to  more  efficient,  more  economical  and  more 
profitable  business. 

Source:     Modern  Talking  Pictures 

15.  ALUMINUM  IS  NOT  ONLY  ALUMINUM    Free    Color    12  min. 

This  film  is  centered  around  the  theme,  "you  get  more  than  16  ounces  in 
every  pound  frewn  Alcoa.**     It  is  a  summation  of  the  various  extras  given 
an  Alcoa  customer.     These  include  design  services,  research  and  develop- 
ment facilities,  manufacturing  assistance,  sales  aids  and  advertising 
support.    Alcoa's  modem  handling  equipment  is  thoroughly  explained. 
Early  movie  flash  backs  add  a  bit  of  delightful  nonsense  to  the  film. 

Source:     Association  Films,  Inc. 
561  Hillgrove  Avenue 
LaGrange,  Illinois  60525 
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16. 


WONDERPUL  WORLD  OF  QUALITY  PAINTS,  THE    Free     Colo.-     15  min. 


The  O'Brien  Corporation  is  constantly  working  to  improve  the  beauty, 
methods  of  application  and  life  of  their  paints.     This  film  looks  briefly 
at  the  various  activities  of  their  research  department.     Quality  control 
is  emphasized.     There  is  a  short  section  on  the  manufactured  paint  from 
raw  materials. 

Source:     The  O'Brien  Corporation 

17.  BIGGEST  SHOVEL    Free     Color    12  min. 

This  is  the  story  of  the  world's  largest  shovel.     Jc  was  designed  and 
built  by  Bucyrus-Erie  to  pick  up  their  sales.     It's  formally  called  the 
38-50B  stripping  shovel  and  stands  220  feet  high*     The  film  shows  the 
design,  the  making  of  parts,   putting  it  together  on  the  scene  and  its 
actual  operation. 

Source:     Bucyrun-Erie  Company 

Sales  Promotion  Division 
P.  0.  Box  56 

South  Milwaukee,  Wisconsin  53172 

18.  MOLTEN  MAGIC    Free    Color    12  min. 

A  brief  history  pf  glass  blowing  as  done  in  Jamestown  is  shown.     The  need 
for  glass  bottles  became  evident  and  bottling  machines  had  to  be  invented. 
Animation  shows  how  these  bottling  machines  work* 

Source:     Glass  Containers  Manufacturers  Institute,  Inc. 
Director  of  Information 
99  Park  Avenue 
New  York,  New  York  10016 

19.  PORTRAIT  IN  PLASTICS    Free     Color    20  min* 

This  is  the  story  of  George  Eastman  and  his  work*     His  first  work  was  with 
photographic  films  and  cameras.     Then  he  stumbled  onto  plastics*  The 
process  of  producing  some  of  these  is  shown  along  with  testing  and  their 
applications . 

Source:     Eastman  Kodak 
Film  Library 

Rochester,  New  York  14650 

20.  SEEING  IS  BELIEVING    Free    B&W    10  min* 

This  film  shows  the  development  of  a  movie  camera  that  will  take  400 
pictures  per  second*     It  was  developed  to  aid  the  engineer  or  repairman 
in  using  slow  motion  to  analyze  how  a  machine  is  working*     Such  things  as 
milk  dropping  into  coffee,  popcorn  popping,  soap  bubbles  bursting,  milling 
machines,  cutting  and  switching  equipment  working  are  shown  with  the  aid 
of  this  slow  motion  camera. 

Er|c 


Other  Related  Guidance  Films  and  Materials 


1.  PLANNING  YOUR  CAREER 

Advises  students  to  plan  their  careers  by  (1)  learning  about  thenisolvos, 
(2)  finding  out  about  careers  that  interest  them  and  (3^  comparing  t\\  - 
selves  to  the  requirements  of  selected  v^ratioo' 

SoT.irce;     Georgia  State  Film  Library 

2.  FINDING  YOUR  ORBIT  -  Student  Record  Book 

The  purpose  of  this  bookl  ^  is  t:o  develop  in  the  student  the  ability  to 
think  of  himself  in  terms  of  his  abilities-  interests  and  aptitudes  and 
to  utilize  this  informat i -^ti  in  investigating  realistic  post-school 
occupational  and  educatioztal  opp'Ortunities,     It  attempts  to  help  the  student 
ascertain,  accept,  undersxand  and  apply  the  revelant  facts  about  himself 
to  the  pertinent  facts  abonit  the  occupational  and  educational  world  which 
he  will  learn  through  a  program  of  planned  laxploratory  activities. 

Source:     Chronical  Guidance  Publications,  Inc. 
Moravia,  New  Ycr^ 

3.  MOMENT  OF  DISCOVERY  (about  the  work  of  scientists) 

Source:     Educators  Guide  to  Free  Films trips 
Educators  Progress  Service 
Randolph,  Wisconsin 

4.  MARKET  RESEARCH  MANAGEMENT 

Source:     Proctor  and  Gamble  Company 
Public  Relations  Department 
P.  0.  Box  599 
Cincinnati,  Ohio 

5.  INDUSTRIAL  ENGINEERING  MANAGEMENT 

Source:     Proctor  and  Gamble  Ccenpanry 
Public  Relatirms  Department 
P.  0.  Box  599 
Cincinnati,  Ohio 

6.  ENGINEERING  DEVELOPMENT 

Source:     Proctor  and  Gamble  Company 
Public  Relations  Department 
P.  O.  Box  599 
Cincinnati,  Ohio 
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7. 


ENGINEERING 


Source:     Proctor  and  Gamble  Company 
Public  Relations  DepartrmPMl 
P.  0.  Bom  599 
Cincinnati,  Ohio 

8.  HIGH  SCHOOL  SELECTION  AND  YOUR  CAREER,   Parts  1  and  2 

Source:     Guidance  Associates 

Pleasantsville,  New  York 

Type:        Records  and  filmstrips 

9.  JUNIOR  OCCUPATIONAL  BRIEFS 

The  kit  contains  400  briefs  arranged  aicGording  to  interests  and  educational 
levels.     Interests  are  arranged  by  jobs  dealing  with  things,  people, 
animals  and  ideas.     Educational  levels  are  based  on  jobs  requiring  high 
school  or  less,  high  school  plus  special  training  and  college  graduation 
or  graduate  school. 

Source:     Science  Research  AssociaLes,  Inc, 
259  East  Erie  Street 
Chicago,  Illinois  60611 

10.      WIDENING  OCCUPATIONAL  ROLES  KIT  (WORK) 

A  student  record  book,  grades  5-9.     The  purpose  of  this  booklet  is  to 
foster  vocational  maturity  by  an  understanding  of  himself,  broaden  his 
knowledge  of  the  world  of  work,  acquaint  him  with  the  training  necessary 
for  a  variety  of  vocations  and  promote  his  understanding  of  other  people 
and  their  work. 

Source:     Science  Research  Association 

11  •       THE  MANY  FACES  OF  TECHNOLOGY 

Source:     U.  S,  Department  of  Labor 
Bureau  of  Labor  Statistics 
Suite  540,   1371  Peachtree  Street,  N.  E. 
Atlanta,  Georgia  30309 

Cost:        Free  in  single  copies 

12,       SYSTEM  ANALYST:     A  SOFTWARE  SPECIALIST 

Source:     U.  S,  Department  of  Labor 
Bureau  of  Labor  Statistics 
Suite  540,   1371  Peachtree  Street,  N.  E. 
Atlanta,  Georgia  30309 

Cost:        Free  in  single  copies 
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13.  CAREERS  IN  TECHNICAL  OCCUPATIONS  (OE-80032) 

Source:     U.  S.  Department  of  Health,  Education  and  Welfare 
Office  of  Education 
Washington,        C.  20202 

14.  USAEC:     WHAT  IT  IS,  WHAT  IT  DOES 

Source:     U.  S.  Atomic  Energy  Commission 

Division  of  Technical  Information  Extension 
P.  0.  Box  62 

Oak  Ridge,  Tennessee  37830 
Type:        Short  papers  and  booklets 

15.  RADIOLOGICAL  HEALTH  SPECIALISTS  AND  TECHNICIANS 

Source:     U.  S.  Atomic  Energy  Commission 

Division  of  Technical  Information  Extension 
P.  0.   Box  62 

Oak  Ridge,  Tennessee  37830 
Type:        Short  papers  and  booklets 

16.  SHOULD  YOU  BE  A  SCIENTIST 


Source:     U,   S.  Atomic  Energy  Commission 

Division  of  Technical  Information  Extension 
P.  0.  Box  62 

Oak  Ridge,  Tennessee  37830 


Type:        Short  papers  and  booklets 

17.      THE  TECHNICIANS  AND  TOMORROW 

Source:     General  Electric  Company 
Room  801 

570  Lexington  Avenue 

New  York,  New  York  10022 

Brochures:  Free 


Sources  of  Reference s 


1.      RESEARCH  AND  DEVELOPMENT  FUNCTION 

Tha  Market  Orientation  of  Research  and  Development 
COMMON  BODY  OF  KNOWLEDGE 
American  Management  Association 
347  Madison  Avenue 
New  York,  New  York 
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2.  CHEMISTRY  OF  PETROLEUM  REFINING 
American  Petroleum  Institute 

3.  THIS  IS  OIL  -  REFINING  OIL  FOR  ENERGY  -  THE  STORY  OF  MANUFACTURING 
Shell  Oil  Company 

Public  Relations  Department 
Tulsa,  Oklahoma 

4.  THE  STORY  OF  THE  AMERICAN  PATENT  SYSTEM 
Supt.  of  Documents,  U.  S.  Printing  Office 
Washington,  D.  C.  20402 

5.  INDUSTRIAL  RESEARCH  REPORT  or  magazine 
P.  0.  Box  2689 

Clinton,  Iowa  52732 

6.  HOW  BASIC  TOOLS  CREATED  CIVILIZATION 
DoAll  Company 

254  North  Laurel  Avenue 
Des  Plaines,  Illinois 

7.  GENERAL  INDUSTRY 
Lindbeck  and  Lathrop 
Chas,  A.  Bennett,  Inc, 
Peoria,  Illinois 

8.  DESIGN  FOR  DECISION 
Bross,  Irvin 

The  Macmillan  Co. 
New  York,  New  York 

9.  MANUFACTURING  IN  THE  SCHOOL  SHOP 
Hawes,  Robert  &  Schaefer 
American  Technical  Society 
Chicago,  Illinois 

10,      AMERICAN  FOREST  PRODUCT  INDUSTRIES 
1835  K.  Street,  N.  W,, 
Washington,  D.  C.  20006 
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Lesson  16 


PRODUCTION 


Films 

1.  PRODUCTIVITY        KEY  TO  AMERICA'S  ECONOMIC  GROWTH    Free     (1964)  Color 
28  min. 

Through  the  years  increased  productivity  has  been  the  key  to  America's 
economic  growth.     Various  industries  are  explored  to  see  how  they  have 
progressed  through  the  years  and  added  to  economy  of  the  United  States. 
Mechanical  inventions  have  greatly  helped  the  farmer  increase  production. 
Competition  has  helped  provide  better  products  at  lower  prices.  Problems 
resulting  from  this  ever  changing  economy  are  also  discussed. 

Source:     #7011  Georgia  State  Film  Libraries  and 
DoAll  Company 
Film  Librarian 
254  North  Laurel  Avenue 
Des  Plaines,  Illinois  60016 

2.  OUR  MR.   SUN      Free    Color    60  min, 

"Our  Mr,  Sun**  combines  entertainment  and  information,  using  actors, 
animated  charar  r.ers  and  filmed  scenes  from  all  over  the  world.     It  is  a 
story  within  a  story  and  opens  with  Dr,  Research  and  the  writer  trying 
to  tell  the  story  of  the  sun  and  what  it  means  to  life  on  the  earth.  Some 
of  the  things  covered  are  attitudes  held  by  ancient  man,  physical  properties 
of  the  sun,  how  the  sun  bums,  how  the  sun  produces  food  and  man's  attempts 
to  harness  the  sun's  energy. 

Source:     Wisconsin  Telephone  Company 
Public  Relations  Department 
740  North  Broadwav 
Room  240 

Milwaukee,  Wisconsin  53202 

3.  MEN  AND  MACHINES,  OF    Free     (1963)     Color    27  min, 

A  group  of  production  research  men  work  to  improve  production  of  telephone 
parts.     The  film  shows  many  of  the  problems  that  men  encounter  in  new 
methods  of  production  and  how  they  are  solved. 

Source:     Sterling  Movies 

43  West  61  Street 

New  York,  New  York  10O23 
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4. 


TOOLS    Free    #2001    11  min. 


Depicts  the  development  of  tools  from  sticks,  antlers,   shells  and  bones 
by  early  man.     Explains  how  each  man  made  his  own  tools  for  survival. 
Points  out  that  similar  tools  are  still  being  used  and  shows  many  modern 
hand  tools  and  equipment. 

Source:     Georgia  State  Film  Library 

5.  INDUSTRIAL  ARTS:     A  SAFE  SHOP    Free    ^i^497     12  mln. 

Describes  safety  rules  applicable  to  the  industrial  arts  shop.     Shows  such 
measures  as  the  use  of  proper  clothing,  goggles  and  shields;  the  spacing 
of  work  areas;   the  use  of  power  tools  and  hand  tools;  the  disposal  of 
waste;  the  storage  of  lumber  and  inflamable  liquids;  the  care  of  electrical 
equipment  and  proper  conduct  in  the  shop. 

Source:     Georgia  State  Film  Library 

6.  AIR  CARGO    Free    Color    30  min. 

This  film  stresses  the  importance  of  air  freight  in  today* c  ^-Torld  where 
time  is  so  crucial.     Several  different  kinds  of  jets  are  looked  at.  Also, 
different  methods  of  loading  planes  are  covered.     The  film  touches  upon 
pre-transit,  packaging,   loading,  muscle  action,  mechanical  action,  pressure, 
storage,  distribution,   limitations  and  facilities. 

Source:     Association  Films  Inc. 

561  Hillgrove  Avenue 
LaGrange,  Illinois  60525 

7.  FUTURE  IN  STEEL    Free    Color    28  min. 

This  film  ties  together  very  well  the  processes  of  the  steel  industry  and 
the  vast  array  of  engineering  opportunities  available.     Every  aspect  of  the 
steel  industry  from  mining  and  unloading  the  raw  materials  to  the  manage- 
ment and  office  work  is  covered.     It  offers  an  excellent  overview  of  the 
steel  industry. 

Source:     Roa*s  Films 

1696  North  Astor  Street 
Milwaukee,  Wisconsin  53202 

8.  HOUGH  STORY,  THE 

''There  is  no  such  thing  as  a  doubtful  unit."    This  is  the  central  theme 
of  the  film.     The  Hough  Division  of  International  Harvester  produces  rubber 
tire  tractors  such  as  the  Payloader  and  Paydozer.     The  film  takes  the 
audience  through  the  factory  and  shows  how  special,  high  alloy  steel  is 
made^  how  automatic  tooling  is  used;  how  parts  are  assembled;  how  units 
are  shot,  blasted  and  painted  and,  finally,  how  information  is  processed 
to  be  used  in  the  distribution  of  parts.     Inspection  in  all  areas  and 
with  complicated  equipment  is  emphasized  constantly. 


ERIC 


146 

o37 


Source:     Modei'n  Talking  Picture  Service 
114  Nicollet  Avenue 
Minneapolis,  Minnesota  55403 

OR 

16  Spear  Street 

San  Francisco,  California  94105 
FOR  EVERY  WHEEL  THAT  TURNS    Free     Color     30  min. 

This  is  the  story  of  a  tire  from  design  to  actual  road  testing.  The 
main  part  of  the  film  is  devoted  to  the  process  of  making  a  tire.  This 
begins  by  mechanically  conditioning  made  by  molecular  modification.  Using 
pressure,  the  tire  begins  to  take  shape.     In  a  large  heated  press  the 
final  forming  is  done .     Inspection  then  takes  place  and  actual  road  tests 
are  made  before  the  tire  is  considered  1007o  ready. 

Source:     Association  Films,  Inc. 
561  Hillgrove  Avenue 
LaGrange,  Illinois  60525 

HEART  OF  THE  MATTER    Free     Color    20  min. 

The  film  is  concerned  with  the  production  of  steel  tools «  Performance 
value  and  maximum  life  as  far  as  production  is  concerned  are  of  prime 
importance  in  producing  tool  steel.     The  operations  in  forming  the  tool 
are  discussed.     These  include  machining,  heat  treating,  grinding  and  the 
final  measuring  of  the  carbide  concentration  of  the  steel  (which  determines 
the  character  of  the  tool). 

Source:     Latrobe  Steel  Company 

Latrobe,  Pennsylvania  15650 

OR 

L.  S.   Starrett  Company 
Educational  Division 
121  Crescent  Street 
Athol,  Massachusetts  01331 

DIE  CASTING        HOW  ELSE  WOULD  YOU  MAKE  IT    Free    Color    44  min. 

Die  casting  is  the  process  of  injecting  pressurized  molten  metal  into  a 
die.    Many  areas  of  conditioning  are  discussed.     Some  of  the  outstanding 
areas  are  mechanical,  heat,   forming  and  finishing.    Many  ways  of  forming 
are  shown  to  emphasize  the  point  that  die  casting  is  the  only  economical 
way  in  certain  instances.     The  machinery  used  is  also  discussed. 

Source:     Alcoa  Aluminum 

Aluminiim  Company  of  America 
Motion  Picture  Section 
794  Alcoa  Building 
Pittsburgh,  Pennsylvania  15219 
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DRAMA  OF  METAL  FORMING    Free     Color    30  min. 


Metal  forming  can  be  divided  into  pressing,   squeezing  and  rolling  opera- 
tions •     Each  of  these  and  the  machines  used  are  discussed  in  detail.  The 
processes  included  are  hot  rolling,   shearing,  cold  rolling,  annealing, 
forging,  drop  forging,  rotary  forging  and  extrusion. 

Source:     Shell  Oil  Company 
Film  Library 

450  North  Meridian  Street 
Ind ianapol is ,  Ind iana  46204 

OR 

430  Peninsular  Avenue 

San  Mateo,  California  94401 

13,  STORY  OF  PRODUCTIVITY,  THE    Free     Color    30  min. 

This  film  is  a  discussion  of  the  Hall  of  Progress  th.;.  t  is  operated  by  the 
DoAll  Company,     In  lecture  form,  a  narrator  describes  a  large  sun  wheel 
on  which  America's  industrial  growth  is  outlined. 

Source:     DoAll  Company 
Film  Librarian 
254  North  Laurel  Avenue 
Des  Plaines,  Illinois  60016 

14,  TOOLS  AND  RULES  FOR  PRECISION  MEASURING    Free    B&W    40  min. 

This  film  begins  by  giving  early  means  of  measurement  such  as  the  cubit, 
hand,  span  and  foot.     It  then  stresses  the  need  for  uniformity  and 
precision  in  interchangeable  parts,     A  short  history  of  Leroy  Starrett 
and  his  business  is  presented.     The  film  is  mainly  devoted  to  the  applica- 
tion of  the  many  precision  tools  manufactured  by  Starrett, 

15,  STYLING  AND  THE  EXPERIMENTAL  CAR    Free     Color    18  min. 

This  film  discusses  the  role  of  the  stylist  in  designing  car  styles  that 
are  functional,  yet  pleasing  to  look  at.     Ideation  and  planning  are  covered 
thoroughly.     Also,  prototype  and  model  are  discussed.     Several  experimental 
cars  are  examined. 

Source:     Ford  Motor  Company 
Ford  Film  Library 
The  American  Road 
Dearborn,  Michigan  48121 

16,  B-D  CONTROLS-THE  CONSCIENCE  OF  A  COMPANY    Free    Color    10  min. 

Quality  control  at  Becton-Deckinson  Company  makes  them  a  leader  in  the 
production  of  quality  sterile,  disposable  syringes.     Some  control  methods 
are  shown. 
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Source:     Associated  Films,  Inc. 

561  Hillgrove  Avenue 
LaG range ,   111 inoi s 
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17.  HULL  1679    Free     Color    30  min. 

"Hull  1679"  is  the  story  of  the  fabrication  and  assembly  of  a  106,500  ton 
tanker.     Actual  construction  is  shown.     There  is  a  discussion  on  the  number 
of  specialized  skills  necessary  to  complete  the  job.     Some  sea  trials  are 
shorn. 

Source:     Roa's  Films 

1696  North  Astor  Street 
Milwaukee ,  Wisconsin  53202 

18.  DUPONT  STORY,  THE    Free    Color    40  min. 

Mr.  Dupont,  an  immigrant  from  France,  began  by  producing  gunpowder.  The 
company  grew  and  changed  hands  many  times,  but  it  never  fell  apart.  There 
was  continuous  research  being  conducted.     Dynamite  was  produced.  Then 
they  diversified  and  such  products  as  lacquers,  artificial  leather, 
plastics,  dyes  and  nylon  resulted.     Management  policies  are  also  touched 
upon. 

Source :     Dupont  and  Company 

Motion  Picture  Section 
Advertising  Department 
Wilmington,  Delaware  19898 

19.  WORLD  OF  HENRY  FORD,  THE    Free     Color    35  min. 

The  film  goes  through  the  life  of  Henry  Ford.     It  begins  at  his  birth  and 
looks  at  the  world  scene  at  the  time.     Topics  covered  are  the  quadracycle, 
early  auto  racing,   the  Model  T,   the  assembly  line,  better  roads,  urbaniza- 
tion, tractors,   international  relations.  Rouge  Plant,  modem  facilities 
and  trends. 

Source:     Ford  Motor  Company 
Ford  Film  Library 
The  American  Road 
Dearborn,  Michigan 

20.  NEW  HORIZONS  IN  ALUMINUM  BRAZING    Free     Color     24  min. 

Research  has  led  the  way  to  economical  and  efficient  aluminum  brazing. 
There  are  three  types  of  aluminum  brazing:     torch  brazing,   furnace  brazing 
and  dip  brazing.     Each  is  discussed  thoroughly.     Alcoa  has  also  done  much 
research  on  filler  metal  and  now  offers  many  sizes  and  forms.     The  latest 
development  is  brazing  sheet  that  already  contains  a  layer  of  filler  metal. 

Source:    Association  Films 

561  Hillgrove  Avenue 
LaGrange,  Illinois  60625 
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21. 


AMERICAN  ROAD    Free     Color    39  min. 


The  mud  trail  was  a  way  of  life,  but        V^^^P^rtat ion  methods  improved 
so  did  the  roads.     This  film  follows  -rt^/^  cJ^V^^^pment  of  the  Ford  Motor 
Company  from  Henry  Ford's  quadracycle  [/^  IVaxurious  Lincoln.  The 

Model  "A"  and  ''T*'  are  covered  along  vdt^i  t;*^^  ^^sembly  line  methods  needed 
to  produce  them  cheaply.     Roads  were  r:^^^^^  t^^f^t^^r,   filling  stations  grew 
and  travel  all  over  the  country  become  ^^L^^i^^ly  inexpensive. 

Source:     Ford  Motor  Company 
Ford  Film  Library 
The  American  Road 
Dearborn,  Michigan    48 12 1 

22.  MACHINES    Free    y/1344     10  min. 

Shows  a  small  boy  running  vainly  to  k^^^  uP  yi^h  older  metnbers  of  the 
Rangers  Club  who  are  riding  bicycles,   tf^Mg  ^.ilv^gtrating  man's  dependence 
upon  machines.     Exhibits  and  demonstrates  t^^  c^iperation  of  simple  machines 
such  as  the  lever,   the  inclined  plane^  i^h^  ^u^-^ey,   the  wedge  and  the  screw. 
Explains  how  a  door  knob  and  a  pencil   ^l^^rP^b^^  are  elaborations  of  quite 
primitive  machines. 

Source:     Georgia  State  Film  Library 

23.  ABC  OF  HAND  TOOLS,  THE    Free    Color    25  mtti* 

Completely  animated,  a  primitive  pete   j^iHoti^^r^tes  the  wrong  use  of  hand 
tools.     The  correct  way  is  then  shown^    \e  ^iltn  covers  haintners,  screw- 
drivers, pliers,  wrenches,   files,  saw^j   ^Ki^^l^,  drills  atid  punches. 

Source:     General  Motors 

Public  Relations  Staff 
Film  Library 
General  Motors  Building 
Detroit,  Michigan  48202 

24.  DON'T  DROP  YOUR  GUARD    Free    Color  iCDft^iti* 

Machine  guards  should  always  be  used  }p)  t\^e  t^p^rator.     Th^  film  shows  a 
few  scenes  of  different  kinds  of  guards  at^^  V^^^t  happens  if  they  are  not 
used. 

Source:     Aetna  Life  Affiliated  Compani^^^ 
Filmstrips 

1.      INDUSTRY  IN  TWENTIETH  CENTURY  AMERICA 

A  set  of  five  color  filmstrips  with  33*  recordings  dealing  with 

the  following  subjects  and  relating  thi^/       :t<id\jstrial  arts-  Price-^about 
$40.00. 
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Manufacturing  -  #A636-5 

Plant  Engineering  -  #636-4 

Production  Engineering  -  #636-3 

Industrial  Engineering  -  #636-2 

Quality  Control  -  -'-'636-6 

Source:     Society  for  Visual  Education,  Inc. 
1345  Diversey  Parkway 
Chicago,   Illinois  60614 

Books  and  Booklets 

1.  Lifton,  Walter  M.     Keys  to  Vocational  Decisions 

Science  Research  Associates,  Inc.,  1964 
Chicago ,  Illinois 

This  text  combines  10  of  the  SRA  Guidance  Series  Booklets  in  a  sequence 
that  leads  the  student  to  learn  about  himself,  his  study  habits,  skills 
future  education  and  career, 

2.  Hill,  Wendell  P.     Planning  My  Future 

Science  Research  Associates,  Inc. 
Chicago,  Illinois 

This  text  contains  self-administered  tests  and  inventories  that  help  guide 
the  student  in  making  preliminary  educational  as  well  as  vocational 
decisions . 
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Lesson  17 


MARKETING 


F  i  1ms 

1.  EFFECTIVE  LISTENING 

Demonstrates  the  importance  of  effective  listening  in  the  communication 
process,  points  out  the  major  obstacles  of  effective  listening  and 
discusses  the  ways  in  which  good  listening  habits  can  be  developed. 

Source:     Georgia  State  Film  Library 

2 .  PROSPECTING 

An  animated  training  film  which  explains  that  the  foundation  of  successful 
selling  is  a  systematic  method  of  locating  prospective  buyers.  Presents, 
through  interviews  with  salesmen,   three  effective  systems  for  selecting 
prospective  buyers. 

Source:     Georgia  State  Film  Library 

3.  BREAKTHROUGH  IN  TRANSPORTATION    Free    Color    20  min. 

Examines  the  development  of  the  semi-trailer  traveling  on  rails  as  a 
boxcar.     Special  attention  Is  given  to  the  materials-handling  aspects  of 
this  form  of  freight  hauling.     A  brief  section  is  shown  on  coupling  and 
getting  the  cars  ready  for  transit. 

Source:     Baltimore  &  Ohio  Railways 
3900  Terminal  Tower 
Cleveland,  Ohio  44113 

4.  BANKING  IN  ACTION 

A  brief  history  of  banking  Is  given  which  includes  such  things  as  the 
National  Currency  Act,  the  Federal  Reserve  System  and  the  Federal  Deposit 
Insurance  Corporation.     It  also  shows  how  the  automobile  industry  led  to 
business  and  consumer  financing. 

Source:     Association  Films,  Inc. 
561  Hillgrove  Avenue 
LaGrange,  Illinois  60525 

5.  FOLLOW  IT  ALL  THE  WAY    Free    Color    25  min. 

This  is  the  story  of  a  salesman  trying  to  sell  a  new  line  of  women's 

apparel  to  the  J.  C.  Penney  Company.     The  buyer  takes  the  salesman  on  a 

tour  of  the  plant  and  shows  how  they  test  materials  before  purchasing. 

EKLC 


Source:     Association  Films,  Inc, 
561  Hillgrove  Avenue 
LaGrange,   Illinois  60525 

6.  TRUCKS  AND  YOUR  TOWN 

This  film  stresses  the  importance  of  the  moving  of  industry  from  urban 
to  rural  areas.     It  gives  a  short  history  of  trucking  and  delves  into  rho 
many  uses  of  and  kinds  of  trucks  operating  today. 

Source:     Sterling  Movies  U.A.A.  Inc. 
43  West  61st  Street 
New  York,  New  York  10023 

7.  HOW  TO  INVESTIGATE  VOCATIONS 

Considers  how  to  interpret  vocational  guidance  tests,  how  to  apply  this 
information  to  different  vocations,  how  to  raise  questions  related  to  a 
specific  job  and  how  to  gain  actual  job  experience. 

Source:     Catalog  of  Classroom  Teaching  Films 

Georgia  State  Department  of  Education 
Atlanta,  Georgia 

8.  CHOOSING  YOUR  OCCUPATION 

Outlines  the  services  available  for  helping  one  to  choose  an  occupation; 
describes  various  tests  to  determine  one's  interests,  abilities  and 
personality  patt:em;  suggests  information  which  one  needs  concerning  his 
chosen  occupation. 

Source:     Catalog  of  Classroom  Teaching  Films 

Georgia  State  Department  of  Education 
Atlanta,  Georgia 

9.  ALUMINUM  IS  NOT  ONLY  ALUMINUM 

This  film  is  a  summation  of  the  various  extras  given  each  Alcoa  customer. 
These  include  design  services,  research  and  development  facilities, 
manufacturing  assistance,  sales  aids  and  advertising  support. 

10.       AMERICAN  LOOK 

This  film  shows  modem  designs  brought  about  by  designers  today.  It 
discusses  packaging  and  design  principles  along  with  design  procedure. 
Many  materials  are  shown  being  used. 

Source:     Jam  Handy  Corporation 

2821  East  Grand  Boulevard 
Detroit,  Michigan  48211 
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11. 


STEADY  WORK  STEADY  PAY 


Factories  have  to  keep  full  evTip]  o'rr.ent  to  iriaintain  a'  3tr^r.z  econoirv.  Tc 
eliininate  unenployr.ent ,   industry  has  to  have  different  T:^rcducts  for 
seasonal  periods,   produce  what  is  tletT^anded,   find  new  uses  for  eld  rrc  iuot 
anticipate  needs  and  find  year-round  jobs.     Examples  *or  each  arc  i:iv>_-n. 

Source:     National  Association  of  Manufacturers 
Filin  Bureau 
277  Park  Avenue 
New  York,  Nev  York  1G017 

12.       ONWARD  AND  UPIMRD 

This  film  is  concerned  with  in-service  training  of  employees  to  keep  them 
familiar  with  modern  trends.     Such  things  as  training  aids,  conventions, 
customers  and  mobile  school  units  are  discussed. 

Source:     National  Association  of  Manufacturers 
Filni  Bureau 
277  Park  Avenue 
New  York,  New  York  10017 

Book 

Hoppock,  Robert    Occupational  Information,  New  York,  McGraw-Hill  Book 
Company,  1967. 

Pamphlets 

"Advertising /Brand  Management" 
"Field  Advertising  Management" 
"Market  Research  Management" 
"Research  and  Development" 

Source:     The  Proctor  and  Gamble  Company 
Public  Relations  Department 
P.  0,  Box  599 
Cincinnati ,  Ohio  45201 
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Lesson  18 


FINANCE 


Filir.s 

1.  AMERICAN  BUSINESS  SYSTEM:     FINANCIAL  MANAGEMENT     Rental:     $5.40  MW 
29  iT^in.  --BS-100 

First  and/or  second  level  American  industry  developmental  area.  The 
fiUi  starts  by  showing  the  financial  workings  of  a  simple  business 
(restaurant),   then  moves  to  the  National  Cash  Register  Company  and  shows 
how  a  business  of  this  size  goes  about  obtaining  more  capital  funds, 
(jh,  sh,  coll) 

Source:     Audio-Visual  Center 
Indiana  University 

2.  THE  SHARE  OWNER    Free    Color    12  min. 

A  small  child  gets  a  share  of  stock  for  his  birthday,  but  he  would  rather 
have  a  train.     A  resident  of  Shareownersville  explains  to  him  some  basic 
facts  about  the  stock  he  owns.     These  include  the  types  of  people  that 
own  stocks  and  what  his  share  in  a  company  means  to  him. 

Source:     Sterling  Movies 

3.  PERSONAL  FINANCIAL  PLANNING    11  min.  799 

Emphasizes  the  need  for  prudent  financial  habits  even  in  times  of  economic 
prosperity.     Helps  students  see  the  relationship  between  financial  planning 
and  their  own  attainment  of  long-range  as  well  as  immediate  goals.  (j-s) 

Source:     Georgia  State  Film  Library 

4.  YOUR  EARNING  POWER    9  min.  1370 

Presents  five  conditions  which  influence  earning  powef:     economic  conditions, 
the  kind  of  job  selected,   the  amount  of  one's  education,   personal  qualities 
and  one's  ability  to  produce.     Suggests  preparation  for  work  while  still 
in  school,  with  these  points  in  mind.  (j-s) 

Source:     Georgia  State  Film  Library 

5.  HOW  TO  GET  WHERE  YOU  WANT  TO  GO 

Source:     Jam  Handy  Organization 

Film  Distribution  Department 
2821  East  Grand  Boulevard 
Detroit,  Michigan  48211 
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6. 


TECIAL  :REP0RT  TO  STOQCHOLDERS    Free     (1952)     Color    10  min. 


his  cora:)letely  animated  film  shows  how  General  Mills  did  financially  in 
li  one  year  period.     A  train  starts  out  full  of  money  and  it  makes  stops 
::t;  expenses,  taxes  and  stockholders.    Working  dollars  are  then  discussed 
.a  some  detail.     (jh,  sh) 

iource:     General  Mills 

7.  3F:in\'D  THE  TICKER  TAPE     Free     (1956)     Color    21  min. 

:iost  of  this  film  is  concerned  with  the  history  of  the  American  Stock 
-•xchange.     It  goes  back  to  the  gold  rush  and  explains  how  brokers  become 

'cessary  when  corporations  began  to  form.     It  shows  the  New  York  Curb 
..;,;ency.     There  is  also  an  example  of  how  stocks  are  bought  over  the 
telephone.     (jh,  sh) 

Source:     Ideal  Pictures 

8.  THE  SPECULATORS    Free     20  min. 

This  film  discusses  the  necessity  of  having  speculators  in  the  commodity 
(grain)  market.     It  discusses  such  things  as  debt,  profit  and  bear.  It 
explains  the  function  of  the  Chicago  Board  of  Trade.     There  is  also  a 
small  section  on  information  processing  as  it  applies  to  the  stock  market. 

Source:     Sterling  Movies 

9.  B/iJ^KING  IN  ACTION    Free     (1963)     Color    20  min. 

Banks  lend  money  to  all  kinds  of  industries.     They  also  sell  savings  bonds 
for  the  federal  government.    A  brief  history  of  banking  is  given  which 
includes  such  things  as  the  National  Currency  Act,  the  Federal  Reserve 
System  and  the  Federal  Deposit  Insurance  Corporation.     It  ends  with 
information  showing  how  the  auto  industry  led  to  business  and  consumer 
financing.  (jh) 

Source:     Association  Films 

10.  WHAT  IS  A  CORPORATION? 

Source:     Coronet  Films 

Coronet  Building 
Chicago,  Illinois  60601 

11.  USING  BANK  CREDIT 

Source:     American  Banker  Association 
12  East  36th  Street 
New  York,  New  York  10017 
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12,       FINANCIAL  MANAGt>!ENT 


ERIC 


Source:     Indiana  University  Audio-Visual  Center 
Blooming ton,  Indiana  A7A01 

Books 

Planning  My  Future    Grades  7-9     5-1127  (paperback) 

This  text  contains  self-administered  tests  and  inventories  that  help 
guide  the  student  in  making  preliminary  as  well  as  vocational  decisions. 

Source:     Science  Research  Associates,  Inc. 
259  East  Erie  Street 
Chicago,  Illinois  60611 

Cost:        List--$1.20;  Net--$0.90 

Pamphlets 

Finance  and  Accounting  Management 

They  Play  For  Money 

Source:     The  Proctor  and  Gamble  Company 
Public  Relations  Department 
P.  0.  Box  599 
Cincinnati,  Ohio  45201 

Cost:        Free  if  ordered  on  school  letterhead  stationary 
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?ERSoyc;EL 


Filns 

1.  DON'T  DROP  YOUR  GUARD    Free     Color     10  inin. 

First  level  American  industry  developmental  area.    Machine  guards  shcT:lc 
always  be  used  by  the  operator.     The  film  shows  a  fev  scenes  of  different 
kinds  of  guards  and  what  happens  if  they  are  not  used.     (elem,  jh) 

Source:     Aetna  Life  Affiliated  Companies 

2.  LABOR  MOVEMENT:     BEGINNINGS  AND  GRCfWTH  IN  AMERICA    14  min.  4191 

Highlights  the  significant  developments  in  labor's  organization  in  the 
United  States  from  1873  through  the  merger  of  the  AFL  and  CIO.  Depicts 
the  role  played  by  Samuel  Gompers  in  the  development  of  American  trade 
unions.     Points  out  the  factors  which  helped  and  hindered  the  growth  of 
labor  unions.     Uses  still  pictures  from  contemporary  publications  to 
illustrate  the  violence  of  the  railroad  strike  of  1877,   the  1892  Homestead 
Steel  strike  and  the  1894  pullman  car  strike  in  Chicago.     Relates  the 
importance  of  organized  labor  to  American  industry  and  commerce.     C  (i-s) 

Source:     Georgia  State  Film  Library 

3.  YOU  ARE  THERE  AT  THE  BARGAINING  TABLE    Free     B&W    38  min. 

Second  or  third  level  American  industry  developmental  area.  Collective 
bargaining  between  the  Roger's  Corporation  and  the  International  Brother* 
hood  of  Papermakers  is  the  topic  of  this  film.     The  discussion  depicted 
is  one  concerning  wage  rates.     An  actual  bargaining  session  is  viewed. 
The  narrator  gives  some  explanatory  material  throughout.     (sh,  coll,  ad) 

Source:     Illinois  Central  Railroad  Company 

4.  APTITUDES  AND  OCCUPATIONS  (SECOND  EDITIW)     16  min.  4002 

Shows  a  group  of  students  and  their  counselor  examining  scholastic 
achievement,  aptitude  and  interest  test        the  basic  types  used  to  guide 
students  toward  the  selection  of  a  satisfying  occupation.     Basic  groups 
of  aptitudes  and  interests  ato  illustrated  in  relation  to  occupational 
categories.     Stresses  that  tests  must  be  supplemented  by  individual 
counseling  and  consideration  of  one's  scholastic  record  and  extracurricular 
activities .     c  (j-s-c) 

Source:     Georgia  State  Film  Library 
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5. 


BRIGHT  YOUNG  NEWCaTER,  THE    8  rnin.  -921 


Shows  that  by  failing  to  properly  channel  the  initiative  of  a  new  worker, 
a  supervisor  is  presented  with  an  unpleasant  ultimatum  by  his  senior  clerk. 
Asks  what  the  supervisor  could  have  done  to  avoid  friction  among  his  staf:'. 
MCGH  (s) 

Source:     Georgia  State  Film  Library 

6.  JOB  r;ALUATlON    10  min.  1636 

Considers  how  job  evaluations  aid  management  in  d<3terTTiining  requirements, 
duties  and  pay  scales  of  jobs.     The  work  of  job  analysts  and  time-study 
engineers  is  described.    MGHT     (sh,  c) 

Source:     Georgia  State  Film  Library 

7.  PERSONAL  QUALITIES  FOR  JOB  SUCCESS     10  min.  1502 

Through  job  interviews  of  several  high  school  graduates,  the  personality 
requisite  for  job  success  are  illustrated.     Initiative,  good  personal 
appearance,  businesslike  habits,  willingness  to  accept  criticism  and  the 
ability  to  get  along  with  people  are  discussed.     C  (j"s) 

Source:     Georgia  State  Film  Library 

8.  PLAI^NING  YOUR  CAREER    11  min,  4858 

Students  are  advised  to  plan  their  careers  in  three  main  steps:  first, 
to  learn  about  themselves;  second,  to  find  out  about  careers  that  interest 
them  and  third,   to  compare  themselves  to  the  requirements  of  selected 
vocations.    Follows  a  high  school  student  as  he  works  with  his  school 
guidance  counselor  in  seeking  occupational  information  relative  to  his 
selection  of  a  career.     EB  (j-s) 

Source:     Georgia  State  Film  Library 

9.  SAFETY  IN  THE  SHOP  C-T    11  min.  408 

Dramatizes  three  typical  shop  accidents  and  shows  how  poor  supervision 
or  inadequate  training  may  have  been  the  real  cause.     Emphasizes  the 
supervisor's  responsibility  in  teaching  and  maintaining  safe  practices 
in  the  shop.  DU 

Source:     Georgia  State  Film  Library 

10.       SAFETY  WITH  EVERYDAY  TOOLS     11  min.  1524 

Cites  three  safety  rules  to  help  children  avoid  accidents  -  keep  tools 
neatly,  use  the  right  tool  and  use  tools  correctly.    Demonstrates  how 
children  can  work  with  scissors,  knives,  saws  and  other  tools.     C  (p-e-j) 

Source:     Georgia  State  Film  Library 
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11. 


ABC  OF  HAND  TOOLS,  THE    Free     Color    26  min. 


First  level  American  industry  introduction  area  of  safety.  Completely 
animated.     Primitive  Pete  demonstrates  the  wrong  use  of  hand  tools. 
The  correct  way  is  then  shown.     The  film  covers  hammers,  screwdrivers, 
pliers,  wrenches,   files,  saws,  chisels,  drills  and  punches.     (jh,  sh) 

Source:     General  Motors 

12.  CHOOSING  YOTJR  OCCUPATION     11  min.  615 

Outlines  the  services  available  for  helping  one  to  choose  an  occupation. 
Describes  various  test  to  determine  one's  interests,  abilities  and 
personality  pattern.     Suggests  information  which  one  needs  concerning 
his  chosen  occupation.     C  (j-s) 

13.  WRONG  WAY  BUTCH    Rental:     $3.75    B&W    10  min.  #3014 

First  level  Anierican  industry  safety  area  of  industrial  relationships. 
Film  >hows  what  not  to  do  as  far  as  safety  measures  in  the  shop  are 
concerned.     (jh,  sh) 

Source:     Bureau  of  Audio-Visual  Instruction 

14.  ONWARD  AND  UPWARD:     INDUSTRY  ON  PARADE    #415    Free    B&W    12  min. 

First  level  American  industry  d^ivelopraental  area.     This  i'ilm  is  concerned 
with  in-service  training  of  employees  to  keep  them  familiar  with  modem 
trends.     Such  things  as  training  aids,  conventions,   customers  and  mobile 
school  units  are  discussed.  (jh) 

Source:     National  Association  of  Manufacturers 

15.  APPRENTICE  TRAINING    Free     (1952)     B&W    25  min. 

First  or  second  level  American  industry  developmental  area.     This  film 
takes  a  comprehensive  look  at  an  apprentice  program  beginning  with  applying 
for  an  apprenticeship  and  ending  with  the  certificate  of  completion. 
Various  aspects  of  an  apprentice  program  are  shown.     Some  of  these  are 
the  apprenticeship  committee,  vocational  school,  on-the-job  experience, 
theory  work  and  promotion*     (jh,  sh) 

Source:     U.  S.  Department  of  Labor 

16.  STEADY  WORK,  STEADY  PAY     (1964)     B&W    20  min. 

First  level  American  industry  developmental  area.     Factories  have  to  keep 
full  employment  to  keep  a  strong  economy.    To  eliminate  unemployment 
industry  has  to  have  different  products  for  seasonal  periods,  produce 
what  is  demanded,  find  new  uses  for  old  products,  anticipate  needs  and 
find  year  round  jobs.     Examples  of  each  are  given.     (jh,  sh) 

Source:    National  Association  of  Manufacturers 

Er|c 

"~"  ,  711 


17.       EASIER  WAY    Rental     $2.25     B6cW  #0627 


First  level  American  industry  developmental  area.     The  film  shows  the 
easiest  way  of  doing  work  is  also  the  most  efficient.     Movements  are 
analyzed  so  that  motions  become  easier  and  shorter.     (jh,  sh) 

Source:     Bureau  of  Audio-Visual  Instruction 

ADDRESSES 

Aetna  Life  Affiliated  Companies 
Information  and  Education  Department 
151  Farming ton  Avenue 
Hartford,  Connecticut  06115 

Bureau  of  Audio-Visual  Instruction 
Post  Office  Box  2093 
1312  West  Johnson  Street 
Mcdison,  Wisconsin  65701 
Telephone:  262-1644 

General  Motors  Corporation 
Public  Relations  Staff 
Film  Library  OR 
General  Motors  Building 
Detroit,  Michigan  48202 

National  Association  of  Manufacturers 
Film  Bureau 
277  Park  Avenue 
New  York,  New  York  10017 

Illinois  Central  Railroad 
Library  of  Audio-Visual  Aids 
Room  302A 

135  East  11th  Place 
Chicago,  Illinois  60605 

U.   S.  Department  of  Labor 
Bureau  of  Apprenticeship  and  Training 
819  North  6th  Street 
Milwaukee,  Wisconsin 


General  Motors  Corporation 

Public  Relations  Staff 

Film  Library 

504  Montgomery  Street 

San  Francisco,  California  94104 


EXTERNAL  REIATIONS 


Lesson  20 


Films 

1.  MR.  PUSH-A- BUTTON    Free     Color    28  min. 

First  level  American  industry  developmental  area.     In  this  film  a  Navy 
missile  officer  is  concerned  more  with  the  proper  functioning  of  his 
equipment  than  with  his  crew.     He  wanted  the  whole  syst:em  mechanized 
until  he  dreamed  one  day  how  a  ship  could  not  operate  without  a  crew  of 
men.     His  attitude  then  changed. 

Source:     Ninth  Navsl  District 

Public  Affairs  Film  Library 
Building  1 

Great  Lakes,  Illinois 

2.  FIRE  FIGHTING  IN  THE  NUCLEAR  AGE    Free     Color     14  min. 

First  level  American  industry  developmental  area.  In  fighting  an  atomic 
fire,  there  are  special  precautions  necessary.  The  important  considera- 
tions are  time,  distance  and  shielding.  The  technique  is  illustrated  on 
a  practice  fire. 

Source:     Ideals  Pictures 

1010  Church  Street 
Evanston,  Illinois  60605 

3.  GROUP  PORTRAIT    Free     Color    28  min. 

First  level  American  industry  developmental  area.     Twelve  independent 
merchants  belong  to  the  National  Automobile  Dealers  Association  that 
constantly  perform  some  civic  duty  are  looked  at.     Service  ranged  from 
coaching  little  league  baseball  to  rescue  work  during  the  Alaskan  earth- 
quake in  1964. 

Source:     Roa's  Films 

1696  North  Astor  Street 
Milwaukee,  Wisconsin  53202 
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SECRETARIAL  AND  LEGAL 

Kits 

1.  OCCUPATIONAL  EXPLORATION  KIT 

Provides  students  with  a  systematic,  personalized  approach  to  job 
investigation . 

Source:     Science  Research  Associates,  Inc. 

2.  WIDENING  OCCUPATIONAL  ROLES  KIT 

WORK  gives  each  student  the  opportunity  to  explore  for  himself  the  complex 
areas  of  career  opportunities. 

Source:     Science  Research  Associates,  Inc. 

3.  CHRONICLE  GUIDANCE  CAREER  KIT 

Source:     Chronicle  Guidance  Publication 
Maravla,  New  York 

4.  Game    COLLECTIVE  BARGAINING    $1.90  15-902 

Participants  play  roles  of  either  management  or  union  negotiators  at  a 
collective  bargaining  session. 

Source:     Science  Research  Associates,  Inc. 

Filmstrips 

Source:     Catalog  of  Classroom  Teaching  Films 

State  Department  of  Education  -  Georgia 

1.  ARE  MANNERS  IMPORTANT?    11  min.  788 

Emphasizes  the  importance  of  good  manners  in  getting  along  with  people, 

(j-8) 

2.  ARE  YOU  A  GOOD  CITIZEN?     11  min.  653 

Stresses  the  need  for  organized  youth  activities  and  shows  how  they  can 
be  influencial  in  establishing  such  a  program.  (j-s) 

Q         3.      CONTROL  YOUR  EMOTIONS    15  min.  4014 

ERIC 

hriimi^mrffitniiin  Illustrates  the  need  for  well  balanced  emotions.  (e-j-s) 


;  .nis 

1.  FORTUNE  SEEKERS  #1029 

Source:     Georgia  State  Film  LibrarC^^ 

2.  WHAT  IS  A  CORPORATION? 

Source:     Coronet  Films 

Coronet  Building 
Chicago,,  Illinois  50501 

3.  SECRETARY,  THE:     A  NORMAL  DAY     (Seo^o^^d  ^d^^^ion)     11  mln.     1926  Color 
page  189 

Follows  JoM's.  activities  through  a  n^^o^a)^  d^y  in  a  modern  office.  As 
an  executive,  she  makes  appointment  \    ^t:^%t^  visitors,  processes  mail, 
supervises  files,  organizes  a  busiti-V^  C^Xff   takes  dictation  and  transcribes 
Emphasizes  desirable  personal  quali  a  secretary.  C 

Source:     Georgia  State  Film  Library 

4.  SECRETARY,  THE:     TAKING  DICTATION     {^/^^a^^  edition)     11  min.     1925    page  189 

Demonstrates  that  a  good  secretary      «  t^H  Proper  materials  organized  to 
respond  quickly  to  the  boss's  dictat£t/Dt\  c^^l^     she  knows  correct  posture, 
how  to  indicate  special  instruction:^,   Vtj^^  t^  interrupt  ^nd  when  not  to,' 
how  to  ''key"  dictation  to  letters  ^V^^red  and  other  routine 

dictation  procedures.    Also  included  ^^c?^V^^g  telephone  conversations 
and  taking  the  minutes  of  a  meeting  .  Q 

Source:     Georgia  State  Film  Library 

5.  SECRETARY,  THE:     TRANSCRIBING     (SecC^^^  e^^st^i^n)     10  min.     1924    page  189 

Demonstrates  how  a  good  secretary  dc3^^  t^'^ttS^ription  efficiently.  She 
places  work  materials  to  avoid  wast^n^  it»^^iOt\^  establishes  priorities  so 
that  rush  items  get  out  first  and  u^^^  t5^ita%  techniques  which  produce 
neat  letters  quickly.     Also  included  ^Agi^^  letter  forms  and  procedures 
for  transcribing  from  a  dictating  m^^i^ttt^*  Q 


Source:     Georgia  State  Film  Library 
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PREFACE 


This  Rate  Training  Manual  is  one  of  a  series  of  training  manuals  pre- 
pared especially  for  enlisted  personnel  of  the  U^.  Navy  and  Naval  Reserve 
who  are  preparing  for  advancement  to  TDl  and  TDC. 

The  Manual  ofQualifications  for  Advancement,  NavPers  18068  (Series), 
has  been  used  as  a  guide  in  the  selection  of  content  for  this  training 
manual.  Trainees  should  become  familiar  with  the  qualifications  for  ad- 
vancement prior  to  starting  work  on  this  manual.  Also,  the  trainees 
should  carefully  study  the  bibliography  contained  inNavPers  10052  (latest 
revision)  and  the  material  recommended  there  in  conjunction  with  this 
training  manual. 

Of  the  12  chapters  in  this  training  manual,  11  are  concerned  with  the 
technical  aspects  of  the  TD  rating.  Chapter  1  contains  introductory  infor- 
mation with  which  the  trainee  should  familiarize  himself  before  studying 
the  other  chapters. 

Basic  Electricity,  NavPers  10086  (current  edition),  and  Basic  Elec- 
tronics, NavPers  10087  (current  edition),  contain  essential  background 
information  for  the  TD  rating.  Some  U.S.  Armed  Forces  Institute  courses, 
the  content  of  which  are  closely  related  to  the  TD  rating,  are  listed  in 
the  Reading  List. 

This  Rate  Training  Manual  has  been  prepared  by  the  Navy  Training 
Publications  Center,  NAS  Memphis,  Millingtoh,  Tennessee,  for  the  Bureau 
of  Naval  Personnel.  Credit  is  given  to  the  Naval  Air  Technical  Training 
Center,  located  at  NAS  Memphis,  Millington,  Tennessee,  the  Naval  Ex- 
amining Center,  Great  Lakes,  Illinois,  and  the  Naval  Training  Device 
Center,  Orlando,  Florida,  for  technical  reviews. 


1969  Edition 


THE  UNITED  STATES  NAVY 


GUARDIAN  OF  OUR  COUNTRY 

The  United  States  Navy  is  responsible  for  maintaining  control  of  the  sea 
and  is  a  ready  force  on  watch  at  home  and  overseas,  capable  of  strong 
action  to  preserve  the  peace  or  of  instant  offensive  action  to  win  in  war. 

It  is  upon  the  maintenance  of  t^^s  control  that  our  country's  glorious 
future  depends;  the  United  States  Navy  exists  to  make  it  so. 


WE  SERVE  WITH  HONOR 

Tradition,  valor,  and  victory  are  the  Navy's  heritage  from  the  past.  To 
these  may  be  added  dedication,  discipline,  and  vigilance  as  the  watchwords 
of  the  present  and  the  future. 

At  home  or  on  distant  stations  we  serve  with  pride,  confident  in  the  respect 
of  ourcountry,  our  shipmates,  and  our  families. 

Our  responsibilities  sober  us;  our  adversities  strengthen  us. 

Service  to  God  and  Country  Is  pur  special  privilege.  We  serve  with  honor. 


THE  FUTURE  OF  THE  NAVY 

The  Navy  will  always  employ  new  weapons,  new  techniques,  and 
greater  power  to  protect  and  defend  the  United  States  on  the  sea,  under 
the  sea,  and  in  the  air. 

Now  and  in  the  future,  control  of  the  sea  gives  the  United  States  her 
greatest  advantage  for  the  maintenance  of  peace  and  for  victory  in  war. 

Mobility,  surprise,  dispersal,  and  offensive  power  are  the  keynotes  of 
the  new  Navy.  The  roots  of  the  Navy  lie  in  a  strong  belief  in  the 
future,  in  continued  dedication  to  our  tasks,  and  in  reflection  on  our 
heritage  from  the  past. 

Never  have  our  opportunities  and  our  responsibilities  been  greater. 
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"Members  of  the  Unites  States  Armed  Forces  Reserve  Components, 
when  on  active  duty,  are  eligible  to  enroll  for  USAFI  courses,  services, 
and  materials  if  the  orders  calling  them  to  active  duty  specify  a  period  of 
120  days  or  more,  regardless  of  the  time  specified  in  the  active-duty 
orders." 


CHAPTER  1 

TRADEVMAN  RATING 


This  Rating  Training  Manual  is  designed  to 
aid  the  TD2  in  preparing  for  advancement  to  TDl 
and  the  TDl  in  preparing  for  advancement  to 
TDC.  It  is  based  primarily  on  the  professional 
requirements  or  qualifications  for  TDl  and  TDC, 
as  specified  in  the  Manual  of  Qualifications  for 
Advancement,  NavPers  18068  (Series).  In  pre- 
paring for  advancement  examinations,  this  man- 
ual should  be  studied  in  conjunction  with  Military 
Requirements  for  Petty  Officers  1  &C, NavPers 
1 0057  (Series) .  The  latter  covers  the  military  re- 
quirements for  all  senior  petty  officer. 

It  should  be  kept  in  mind  that  any  changes 
in  the  professional  qualifications  occurring  after 
the  Change  4  revision  of  the  ''Quals*'  Manual 
may  not  be  reflected  in  the  information  given 
in  this  manual. 

In  preparing  this  Rate  Training  Manual, 
every  effort  has  been  made  to  cover  profes- 
sional matters  adequately  and  yet  within  reason- 
able bounds.  It  has  been  designed  to  give  the 
prospective  TDl  or  TDC  a  good  working  knowl- 
edge of  all  subjects  covered  by  the  professional 
qualifications  for  advancement.  It  inchides  a 
great  deal  of  new  material  required  as  a  result 
of  new  equipment  and  new  or  revised  mainte- 
nance programs. 

Since  senior  TD's  are  largely  occupied  with 
planning,  supervision,  and  training,  this  manual 
has  been  slanted  for  maximum  use  in  these 
phases.  A  manual  of  this  type  cannot  present 
all  the  detailed  knowledge  which  is  required  in 
every  duty  assignment.  Particular  details  should 
always  be  checked  in  applicable  manuals  or  in- 
structions. 

A  brief  summary  of  the  contents  of  this  Rate 
Training  Manual  is  given  in  the  following  para- 
graphs. 

O  Chapter  2  presents  information  concerning 

the  various  records  and  reports  required  for 
training. equipment.   It  also  provides  informa- 


Chapter  3  continues  the  discussion  of  ad- 
ministering the  training  device  activity  with 
information  relative  to  maintaining  the  equip- 
ment with  maintenance  personnel. 

Chapter  4  presents  a  description  of  some  of 
the  newer  test  equipment  in  the  maintenance  of 
trainers. 

Chapter  5  and  6  contain  the  principles  of  air 
conditioning  with  applications  to  air  conditioners 
used  with  training  equipment. 

Chapters  7  and  8  concern  the  principles  of 
television  with  specific  application  to  closed 
circuit  television  used  with  training  devices. 

Chapters  9,  10,  and  11  contain  descriptions 
of  analog  and  digital  computers.  Chapter  11 
specifically  provides  information  for  the  main- 
tenance of  digital  computers  used  in  training 
equipment. 

Chapter  12  provides  descriptions  of  tactical 
trainers  used  to  train  individuals  and  crews  to 
develop  proficiency  in  their  tactical  mission. 

The  remainder  ofthis  chapter  contains  infor- 
mation that  will  help  you  in  preparing  for  ad- 
vancement. It  is  strongly  recommended  that 
you  study  this  chapter  carefully  before  beginning 
intensive  study  of  the  remainder  of  this  Rate 
Training  ManuaU 


ENLISTED  RATING  STRUCTURE 

The  present  enlisted  rating  structure  in- 
cludes two  types  of  ratings:  general  ratings 
and  service  ratings. 

GENERAL  RATINGS  are  designed  to  pro- 
vide paths  of  advancement  and  career  develop- 
ment. A  general  rating  identifies  a  broad 
occupational  field  of  related  duties  and  functions 
requiring  similar  aptitudes  and  qualifications. 
General  ratings  provide  the  primary  means  to 
identify  billet  requirements  and  personnel  quali- 
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and  Naval  Reserve  personnel  may  hold  general 
ratings. 

Subdivisions  of  certain  general  ratings  are 
identified  as  SERVICE  RATINGS,  These  ser- 
vice ratings  identify  areas  of  specialization 
within  the  scope  of  a  general  rating.  Service 
ratings  are  established  in  those  general  ratings 
in  which  specialization  is  essential  for  efficient 
utilization  of  personnel.  Although  service 
ratings  can  exist  at  any  petty  officer  level,  they 
are  most  common  at  the  P03  and  P02  levels. 
Both  Regular  Navy  and  Naval  Reserve  personnel 
may  hold  service  ratings. 


THE  TD  RATING 

The  Tradevman  rating  is  a  general  rating 
and  is  included  in  the  Navy  Occupational  Avi- 
ation Group  IX.  This  grouping,  however,  does 
not  limit  the  assignment  of  Tradevman  to 
aviation  activities;  it  only  groups  the  ratings  with 
the  activities  having  primary  interest  in  the 
training  and   performance   of  TD  personnel. 

Figure  1-1  illustrates  the  paths  of  advance- 
ment for  Airman  Recruit  to  Master  Chief 
Tradevman,  Warrant  Officer  (W-4),  or  Limited 
Duty  Officer.  The  advancement  path  through 
the  TD  rating  is  emphasized  by  the  illustration. 

Shaded  areas  in  figure  1-1  indicate  career 
status  from  which  qualified  enlisted  personnel 
may  advance  to  Warrant  Officer  (W-1),  and 
selected  Commissioned  Warrant  Officers  (W-2 
and  W-3)  may  advance  to  Limited  Duty  Officer. 
Personnel  in  enlisted  rates  and  Warrant  ranks 
not  in  a  shaded  area  (fig.  1-1)  may  advance  only 
as  indicated  by  the  connecting  arrows.  Addi- 
tional information  concerning  promotion  to  War- 
rant Officer  and  Commissioned  Officer  is  pre- 
sented later  in  this  chapter. 

The  Manual  of  Qualification  for  Advance- 
ment, NavPers  18068  (Series),  states  that 
Tradevmen  install,  repair,  modify,  and  maintain 
audio/visual  aids;  perform  organizational  and 
intermediate  level  maintenance  on  training  de- 
vices; operate  and  maintain  equipment  used  in 
conjunction  with  training  devices;  operate  train- 
ing devices  and  ancillary  equipment  to  train 
and  maintain  the  proficiency  of  individuals 
and/or  teams;  assist  in  development,  operation, 
and/or  improvement  of  training  progrkms  of 
supported  activities;  and' 'construct,  devise,  or 
obtain  training  aids. 

T'K*^    TiTM     ^■,*^4.  ^•.^l^r^^J  1.^    .t 
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Figure  1-l.^Paths  of  advancement. 


records  and  prepare  reports;  order  and  identify 
publications;  maintain  current  shop  files  of 
directives  and  other  publications;  identify  and 
order  parts,  tools,  and  equipment;  maintain 
inventory  records;  use  schematic  diagrams, 
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In  addition  to  the  above  listed  requirements 
for  TDl,  the  TDC  must  be  qualified  to  review 
and  evaluate  completed  inspection  forms  and 
reports;  analyze  reports  of  discrepancies  and 
malfunctions  and  determine  corrective  action; 
schedule  and  assign  workload,  determine  repair 
procedures  for  training  devices;  interpret  di- 
rectives from  higher  authorities;  and  maintain 
quality  control  of  work  performed. 

A  wide  variety  of  assignments  is  available 
to  the  Tradevman.  In  addition  to  the  various 
types  of  maintenance  activities  to  which  lower 
rates  personnel  are  assigned,  the  TDl  and. TDC 
are  eligible  for  assignment  to  instructor  duty 
as  well  as  a  number  of  other  desirable  billets. 
Most  of  these  billits  are  under  the  management 
control  of  BuPers  and  are  directly  associated 
with  training.  Others  are  associated  with  re- 
search, testing,  or  evaluation.  Som^  of  the  billets 
to  which  the  TDl  and  TDC  may  be  assigned  are 
described  briefly  as  follows: 

1.  Fleet  submarine  and  fleet  ballistic  mis- 
sile submarine  trainers:  Operating  and  main- 
taining trainers  used  to  train  submarine  crews. 
These  trainers  are  located  at  New  London, 
Connecticut;  Charleston,  South  Carolina;  Key 
West,  Florida;  Mare  Island,  California;  and 
Pearl  Harbor. 

2.  Guided  missile  ships:  Operating  and 
maintaining  guided  missile  simulation  equip- 
ment. 

3.  Radar  bomb  scoring  unit:  Evaluation  of 
tactical  bombing  operations.  They  are  located 
at  Pinecastle,  Florida;  Sigonella,  Italy;  Seattle, 
Washington;  and  Japan. 

4.  Naval  Training  Device  Center,  regional 
and  area  Offices:  Assisting  in  the  procure- 
ment, installation,  evaluation,  and  maintenance 
of  training  devices.  Regional  and  area  offices 
are  located  at  activities  within  the  area  as- 
signed to  the  particular  office.  The  TD  con- 
ducts acceptance  tests  and  evaluation  of  training 
devices. 

5.  Fleet  Airborne  Electronics  Training 
Units:  Operating  and  maintaining  instrument 
trainers,  operational  flight  trainers,  weapon 
system  trainers,  and  radar  trainers. 

6.  Closed  Circuit  Television  Systems:  Op- 
erating and  maintaining  of  closed  circuit  tele- 
vision systems  along  with  producing  and 
directing  educational  telecasts.  These  systems 
are  located  at  Dam  Neck,  Virginia;  Charleston, 
South  Carolina;  and  Pearl  Harbor,  Hawaii. 


of  these  involve  research:  others  may  involve 
testing  or  evaluation.  An  example  of  such  an 
assignment  is  the  Air  Crew  Equipment  Liiboni- 
tory,  Philadelphia,  Pennsylvania.  Its  mission  is 
to  test  and  evaluate  new  flight  clothing  for  high 
speed  and  space  flight. 

For  a  listing  of  other  programs  and  projects, 
reference  should  be  made  to  the  Enlisted  Trans- 
fer Manual. 

Instructor  duty  is  available  to  senior  Tradev- 
man in  the  following  schools: 

1.  Aviation  Familiarization  School  (Class 

2.  Avionics  Technician  (Class  A). 

3.  Tradevman  School  (Class  A). 

4.  Tradevman  School  (Class  B). 

5.  Avionics  Intermediate  Course  (Class  B). 

6.  Avionics  Advanced  Course  (Class  B). 

It  is  also  possible  that  the  senior  TD  may 
be  assigned  to  the  Navy  Training  Publications 
Center,  Memphis,  as  a  technical  writer  in  the 
preparation  of  Rate  Training  Manual  materials- 
This  Rate  Training  Manual  is  an  example  of 
such  materials. 

Another  possibility  is  assignment  to  the 
Examining  Center,  Great  Lakes  as  an  item 
writer  for  the  examination  materials  for  the 
Tradevman  rating. 

Instructor  billets  are  normally  filled  on  a 
voluntary  basis.  Detailed  information  con- 
cerning assignment  to  instructor  duty  is  con- 
tained in  the  Enlisted  Transfer  Manual,  NavPers 
15909-A. 

Personnel  may  indicate  their  desire  for 
assignment  to  a  specific  program  or  project  by 
indicating  it  in  the  ''remarks''  block  of  their 
TD  Data  Card,  NavPers  2926. 

You  have  now  worked  within  the  Tradevman' s 
rating  long  enough  to  realize  the  importance 
of  the  rating  to  naval  aviation  and  shipboard 
training.  The  personnel  who  man  naval  air- 
craft and  ships  depend  upon  you  for  much  of 
their  training.  The  operational  commanders 
rely  upon  you  to  help  keep  their  personnel  in  the 
highest  state  of  readiness  for  the  successful 
accomplishment  of  their  assigned  missions. 
You  must  realize  that  the  utmost  care  and  ef- 
ficient workmanship  are  demanded  of  men  of 
your  rating. 

In  order  to  acquire  the  skills  and  knowledge 
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several  schools  and  courses  that  TD's  are 
eli^ble  to  attend.  These  are  as  follows: 

1.  Tradevman  (Class  A). 

2.  Tradevman  (Class  B). 

3.  Avionics  Advanced  Course  (Class  B). 

In  addition  to  the  above  listed  schools,  there  are 
several  factory  and  class  schools  that  are 
available  to  TD's  in  particular  billets. 

With  newly  developed  weapons  and  associated 
equipment,  the  work  of  the  TD  is  more  im- 
portant than  ever  before.  Advanced  methods  of 
tactical  operations;  the  increased  use  of  de- 
tection equipment,  special  weapons,  and  guided 
missiles;  more  efficient  training  methods;  and 
more  sophisticated  support  equipment  demand 
their  share  of  attention.  New  typec  of  com- 
puters, launching  and  handling  equipment,  sur- 
face craft,  aircraft,  and  testing  equipment  are 
rapidly  becoming  part  of  the  daily  stock-in- 
trade  of  the  TD.  It  is  imperative  that  he  keep 
abreast  of  these  fast-breaking  technological 
developments  to  remain  a  leader  in  the  Tradev- 
man rating. 

Among  the  duties  of  all  Tradevman  is  to 
contribute  to  the  maximum  availablility  and 
utilization  of  training  devices  by  proper  main- 
tenance supervision  of  the  electrical,  electronic, 
and  mechanical  equipment  used  in  a  trainer. 

Thus  as  the  leading  TD  you  are  going  to  be 
vitally  concerned  with  carrying  out  the  activities' 
mission,  and  the  Navy's  Mission,  through 
people— which  is  naval  leadership. 

As  a  result  of  the  naval  leadership  program 
a  considerable  amount  of  material  related  to 
naval  leadership  for  the  senior  petty  officer  is 
available  to  you.  Studying  this  material  will 
make  you  aware  of  your  many  leadership  re- 
sponsibilities as  a  senior  petty  officer  and  will 
also  be  of  great  help  to  you  in  developing  your 
leadership  qualities.  However,  it  will  not,  in 
itself,  make  you  a  good  leader.  Leadership 
principles  can  be  taught,  but  a  good  leader 
acquires  that  quality  only  through  hard  work 
and  practice. 

As  you  study  this  material  containing  leader- 
ship traits,  keep  in  mind  that  probably  none  of 
our  successful  leaders  possessed  all  of  these 
traits  to  a  maximum  degree,  but  a  weakness 
in  some  traits  was  more  than  compensated  for 
by  strength  n  others.  Critical  self-evaluation 
will  enable  you  to  realize  the  traits  in  which 
you  are  strong,  and  to  capitalize  on  them. 
At  the  same  time  you  must  constantly  strive 
to    improve  on  the  traits  in  which  you  are 


Your  success  as  a  leader  wiii  be  decided, 
for  the  most  part,  by  your  achievements  in 
inspiring  others  to  learn  and  perform.  This  is 
best  accomplished  by  personal  example. 


ADVANCEMENT 

By  this  time,  you  are  probably  well  aware  of 
the  personal  advantages  of  advancement— higher 
pay,  greater  prestige,  more  interesting  and  chal- 
lenging work,  and  the  satisfaction  of  getting 
ahead  in  your  chosen  career.  By  this  time, 
also,  you  have  probably  discovered  that  one  of 
the  most  enduring  rewards  of  advancement  is 
the  training  you  acquire  in  the  process  of  pre- 
paring for  advancement. 

The  Navy  also  profits  by  your  advancement. 
Highly  trained  personnel  are  essential  to  the 
functioning  of  the  Navy.  By  advancement,  you 
increase  your  value  to  the  Navy  in  two  ways: 
First,  you  become  niore  valuable  as  a  person 
who  can  supervise,  lead,  and  train  others  and 
second,  you  become  more  valuable  a3  a  techni- 
cal specialist  and  thus  make  far-reaching  con- 
tributions to  the  entire  Navy. 

Since  you  are  studying  for  advancement  to 
POl  or  CPO,  you  are  probably  already  familiar 
with  the  requirements  and  procedures  for  ad- 
vancement. However,  you  may  find  it  helpfiil  to 
read  the  following  sections.  The  Navy  does  not 
stand  still.  Things  change  all  the  time,  and  it 
is  possible  that  some  of  the  requirements  have 
changed  since  the  last  time  you  went  up  for  ad- 
vancement. Futhermore,  you  will  be  responsible 
for  training  others  for  advancement;  therefore, 
you  will  need  to  know  the  requirements  in  some 
detail. 

HOW.  TO  QUALIFY 
FOR  ADVANCEMENT 

To  qualify  for  advancement,  a  person  must: 

1.  Have  a  certain  amount  of  time  in  grade. 

2.  Complete  the  required  military  and  pro- 
fessional training  manuals. 

3.  Demonstrate  the  ability  to  perform  all  the 
PRACTICAL  requirements  for  advancement  by 
completing  applicable  portions  of  the  Record  of 
Practical  Factors,  NavPers  1414/1  (formerly 
NavPers  760). 

4.  Be  recommended  by  his  commanding 
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5.  Demonstrate  his  KNOWLEDGE  by  passing 
a  written  examination  on  (a)  military  require- 
ments, and  (b)  professional  qualifications. 

Some  of  these  general  requirements  may  be 
modified  in  certain  ways.  Figxire  1-.',  give-^  an 
overall  view  of  the  requirements  for  advance- 
ment of  active  duty  personnel;  figure  1-3  gives 
this  information  for  inactive  duty  personnel. 

Remember  that  the  requirements  for  ad- 
vancement can  change.  Check  with  your  educa- 
tional services  office  to  be  sure  that  you  know 
the  most  recent  requirements. 

When  you  are  training  lower  rated  person- 
nel, it  is  a  good  idea  to  point  out  that  advance- 
ment is  not  automatic.  Meeting  all  the  require- 
ments makes  a  person  ELIGIBLE  for 
advancement,  but  it  does  not  guarantee  his  ad- 
vancement. Such  factors  as  the  score  made  on 
the  written  examination,  length  of  time  in  serv- 
ice, performance  marks,  and  quotas  enter  into 
the  final  determination  of  who  will  actually  be 
advanced. 

HOW  TO  PREPARE 
FOR  ADVANCEMENT 

Preparation  for  advancement  includes  study- 
ing the  qualifications,  working  on  the  practical 
factor  J,  studying  the  required  Rate  Training 
Manuals,  and  studying  any  other  material  that 
may  be  specified.  To  prepare  yourself  for  ad- 
vancement, you  will  need  to  be  familiar  with 
(1)  the  "Quals"  Manual,  (2)  the  Record  of  Prac- 
tical Factors,  NavPers  1414/1,  (3)  a  NavPers 
publication  called  Training  Publications  for 
Advancement,  NavPers  10052  (Series),  and  (4) 
Rate  Training  Manuals.  The  following  sections 
describe  these  materials  and  give  some  infor- 
mation on  how  to  use  them  to  the  best  advan- 
tage. 

''Quals"  Manual 

The  Manual  of  Qualifications  for  Advance- 
ment, NavPers  18068  (Serief^),  gives  the  mini- 
mum requirements  for  advancement  to  each  rate 
within  each  rating.  This  manual  is  usually 
called  the  "Quals"  Manual,  and  the  qualifica- 
tions themselves  are  often  called  'Equals. ^  The 
qualifications  are  of  two  general  types:  (1)  mil- 
itary rc^quirements,  and  (2)  professional  or  tech- 
nical qualifications.  Military  requirements 
apply  to  all  ratings  rather  than  to  any  one  rating 
alone.  Professional  qualifications  are  technical 


or  professional  requirements  that  are  directly 
related  to  the  work  of  each  rating. 

Both  the  military  requirements  and  the  pro- 
fessional qualifications  are  divided  into  subject 
matter  groups.  Then,  within  each  subject  mat- 
ter group,  they  are  divided  into  PRACTICAL 
FACTORS  and  KNOWLEDGE  FACTORS. 

The  qualifications  for  advancement  and  a 
bibliography  of  study  materials  are  available 
in  your  educational  services  office.  The  "Quals** 
Manual  is  changed  more  frequently  than  Rate 
Training  Manuals  are  revised.  By  the  time 
you  are  studying  this  training  manual,  the  "quals" 
may  have  been  changed.  Never  trust  any  set  of 
"quals"  until  you  have  checked  the  change  number 
against  an  UP-TO-DATE  copy  of  the  "Quals'' 
Manual. 

In  training  others  for  advancement,  empha- 
size these  three  points  about  the  "quals'': 

1.  The  "quals"  are  the  MINIMUM  require- 
ments for  advancement.  Personnel  who  study 
MORE  than  the  required  minimum  will  have  a 
great  advantage  when  they  take  the  written  ex- 
aminations for  advancement. 

2.  Each  "qual"  has  a  designated  rate  level— 
chief,  first  class,  second  class,  or  third 
class.  You  are  responsible  for  meeting  all 
"quals"  specified  for  the  rate  level  to  which  you 
are  seeking  advancement  AND  all  "quals"  speci- 
fied for  lower  rate  levels. 

3.  The  written  examinations  for  advance- 
ment will  contain  questions  relating  to  the  prac- 
tical factors  AND  to  the  knowledge  factors  of 
BOTH  the  military  requirements  and  the  pro- 
fessional quafications. 

Record  of  Practical  Factors 

A  special  form  known  as  the  Record  of 
Practical  Factors,  NavPers  1414/1,  is  used  to 
record  the  satisfactory  performance  of  the  prac- 
tical factors.  This  form  lists  all  military  and 
all  professional  practical  factors.  Whenever  a 
person  demonstrates  his  ability  to  perform 
a  practical  factor,  appropriate  entries  must  be 
made  in  the  DATE  and  INITIAL  columns.  As  a 
POl  or  CPO,  you  will  often  be  required  to  check 
the  practical  factor  performance  of  lower  rated 
personnel  and  to  report  the  results  to  your 
supervising  officer. 

As  changes  are  made  periodically  to  the 
"Quals"  Manual,  new  forms  of  NavPers  1414/1 
are  provided  when  necessary.  Extra  space  is 
allowed  on  the  Record  of  Practical  Factors  for 
entering  additional  practical  factors  as  they  are 
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ACTIVE  DUTY  ADVANCEMENT  REQUIREMENTS 


REQUIREMENTS ' 

El  to  E2 

E2  to  E3 

—  T  to 

to  E4 

to  E5 

to  E6 

tE6toE7 

t  E7  to  E8 

t  E8  to  E9 

SERVICE 

4  mos. 

service — 
or 

comple- 
tion of 
recruit 

training. 

6  mos. 
as  E"2. 

6  mos. 
as  E-3. 

12  mos. 
as  E-4. 

24  mos. 
as  E-5. 

36  mos. 
as  E-6. 
8  years 

total 
enlisted 
service. 

36  mos. 

as  E-7. 

Sot  11 
years 
total 

service 

must  be 
enlisted. 

24  mos. 
as  E-8. 
10  of  13 
years 
total 
service 
must  be 
enlisted. 

SCHOOL 

Recruit 
Training. 

Class  A 
for  PR3, 
DT3,  PT3. 
AME  3, 
HM  3 

Class  B 
for  AGC 
MUC, 
MNC. 

PRACTICAL 
FACTORS 

Locally 
prepared 
check- 
offs. 

Records  of  Practical  Factors,  NavPers  1414/1,  must  be 
completed  for  E-3  and  q\\  PC  odvancements. 

PERFORMANCE 
TEST 

SpeciFied  ratings  must  complete 
applicable  performance  tests  be- 
fore taking  examinations. 

ENLISTED 

PERFORMANCE 

EVALUATION 

As  used  by  CO 
when  approving 
advancement. 

Counts  toward  performance  factor  credit  in  ad- 
vancement multiple. 

EXAMINATIONS** 

Locally 
prepared 
tests. 

See 

below. 

Navy-wide  examinations  required 
for  all  PO  advancements. 

Navy-wide, 
selection  boord. 

NAVY  TRAINING 
COURSE  (INCLUD- 
ING  MILITARY 
REQUIREMENTS) 

Required  for  E-3  and  all  PO  advancements 
unless  waived  because  of  school  comple- 
tion, but  need  not  be  repeated  if  Identical 
course  has  already  been  completed.  See 
NavPers  10052  (current  edition). 

Correspondence 
courses  and 
recommended 
reading.  See 
NavPers  10052 
(current  edition). 

AUTHORIZATION 

Commanding 
Officer 

U.S.  Naval  Examining 
Center 

Bureau  of  Navel  Personnel 

All  advancements  require  commanding  officer's  recommendation . 
t  1  year  obligated  service  required  for  E-5  and  E-6;  2  years  for  E-6,  E-7,  E-8  and  E-9. 
#  Military  leadership  exam  required  for  E-4  and  E-5. 
**  For  E-2  to  E-3,  NAVEXAMCEN  exams  or  locally  prepared  te^ts  may  be  used. 


Figure  1-2*— Active  duty  ac3ve.ncement  requirements. 
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INACTIVE  DUTY  ADVANCEMENT  REQUIREMENTS 


REQUIREMENTS  * 

El  toE2 

E2to  E3 

E3  to  E4 

E4to  E5 

E5to  E6 

E6  to  E7 

E8 

E9 

TOTAL 

TIME 

IN 

GRADE 

4  mos. 

6  mos. 

15  mos. 

1 8  mos. 

24  mos. 

36  mos. 

36  mos. 

24  mos. 

TOTAL 
TRAINING 
DUTY  IN 
GRADE  t 

14  days 

14  days 

14  days 

14  days 

28  days 

42  days 

42  days 

r 

28  days 

PERFORMANCE 
TESTS 

Specified  ratings  must  complete  applicable 
performonce  tests  before  taking  exami- 
nation. 

DRILL 

PARTICIPATION 

Satisfactory  participation  as  a  member  of  o  drill  unit. 

PRACTICAL  FAaORS 
(INCLUDING  MILITARY 
REQUIREMENTS) 

Record  of  Practical  Factors,  NavP^rs  1414/1,  must  be  completed 
for  ail  advancements. 

NAVY  TRAINING 
COURSE  (INCLUDING 
MILITARY  REQUIRE- 
MENTS) 

Completion  of  applicobde  course  or  courses  must  be  entered 
in  service  record. 

EXAMINATION 

Standard 
Exam 

Standard 

Exam 

or 

Rating 
Training. 

Standard  Exam 
required  for  all  PO 
Advancements. 

Standard  Exam, 
Selection  Board. 
Also  pass  Mil. 
Leadership 
Exam  for  E*4 
and  E>5. 

AUTHORIZATION 

Commanding 
Officer 

U.S.  Naval  Examining 
Center 

Bureau  of  Naval 
Personnel 

*  Recommendation  by  commanding  officer  required  for  all  advancements. 
\  Active  duty  ^i^eriods  may  be  substituted  for  training  duty. 


Figure  l-3»— Inactive  duty  advancement  requirements. 
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published  in  changes  to  the  ''Quals^'Manual.  The 
Record  of  Practical  Factors  also  provides  space 
for  recording  demonstrated  proficiency  in  skills 
which  are  within  the  general  scope  of  the  rate 
but  which  are  not  identified  as  minimum  quali* 
fications  for  advancement.  Keep  this  in  mind 
when  you  are  training  and  supervising  other 
personnel.  If  a  person  demonstrates  profi* 
ciency  in  some  skill  which  is  not  listed  in  the 
''quals''  but  which  is  within  the  general  scope  of 
the  rate,  rf  port  this  fact  to  the  supervising 
officer  so  that  an  appropriate  entry  can  be 
made   in   the   Record   of   Practical  Factors. 

When  you  are  transferred,  the  Record  of 
Practical  Factors  should  be  forwarded  with 
your  service  record  to  your  .  f'xt  duty  station. 
It  is  a  good  idea  to  check  and  sure  that  this 
form  is  actually  inserted  in  your  service  record 
before  you  are  transferred.  If  the  form  is  not 
in  your  record,  you  may  be  required  to  start  all 
over  again  and  requalify  in  practical  factors 
that  have  already  been  checked  off.  You  should 
also  take  sor^,e  responsibility  for  helping  lower 
rated  personnel  keep  track  of  their  practical 
factor   records   when   they  are  transferred. 

A  second  copy  of  the  Record  of  Practical 
Factors  should  be  made  available  to  each  man 
in  pay  grades  E-3  through  E*8  for  his  personal 
record  and  guidance. 

NavPers  10052 

Training  Publications  for  Advancement,  Nav- 
Pers 10052  (Series)  is  a  very  important  publica- 
tion for  anyone  preparing  for  advancement.  This 
publication  lists  required  and  recommended  Rate 
Training  Manuals  and  other  reference  material 
to  used  by  personnel  worl:ing  for  advance- 
ment. NavPers  10052  (Series)  is  revised  and 
issued  once  eacii  year  by  the  Bureau  of  Naval 
Personnel.  Each  revised  edition  is  identified 
by  a  letter  following  the  NavPers  number. 
When  using  this  publication,  be  SURE  you  have 
the  most  recent  edition. 

The  required  and  recommended  references 
are  listed  by  rate  level  in  NavPers  10052 
(Series),  It  is  important  to  remember  that  you 
are  responsible  for  all  references  at  lower 
rate  levels,  as  well  as  those  listed  for  the  rate 
to  which  you  are  seeking  advancement. 

Rate  Training  Manuals  that  are  marked  with 
an  asterisk  (*)  in  NavPers  10052  (Series)  are 
MANDATORY  at  the  indicated  rate  levels.  A 
mandatory  training  manual  may  be  completed 
by  (1)  passing  the  appropriate  Enlisted  Corre- 


spondence Course  that  is  based  on  the  mandatory 
training  manual,  (2)  passing  locally  prepared 
tests  based  on  the  information  given  in  the  man- 
datory training  manual;  or  (3)  in  some  cases, 
successfully  completing  an  appropriate  Nav\' 
school. 

When  training  personnel  for  advancement, do 
not  overlook  the  section  of  Navl*ers  10052 
(Series)  which  lists  the  required  and  recom- 
mended references  relating  to  the  military  re- 
quirements for  advancement.  All  personnel 
must  complete  the  mandatory  military  require- 
ments training  manual  for  the  appropriate  rate 
level  before  they  can  be  eligible  to  advance. 
Also,  make  sure  that  personnel  working  for 
advancement  study  the  references  which  are 
listed  as  recommended  but  not  mandatory  in 
NavPers  10052  (Series).  It  is  important  to  re- 
member that  ALL  references  listed  in  NavPers 
10052  (Series)  may  be  used  as  source  material 
for  the  written  examinations,  at  the  appropriate 
levels. 

Rate  Training  Manuals 

There  are  two  general  types  of  Rate  Training 
Manuals.  Manuals  (such  as  this  one)  are  pre- 
pared for  most  enlisted  rates  and  ratings,  giving 
information  that  is  directly  related  to  the  pro- 
fessional qualifications  for  advancement.  Ba£;ic 
manuals  give  information  that  applies  to  more 
than  one  rate  and  rating. 

Rate  Training  Manuals  are  revised  from  time 
to  time  to  bring  them  up  to  date.  The  revision 
of  a  Rate  Training  Manual  is  identified  by  a 
letter  following  the  NavPers  number.  You  can 
tell  whether  a  Rate  Training  Manual  is  the  latest 
edition  by  checking  the  NavPers  number  (and 
the  letter  following  the  number)  in  the  most 
recent  edition  of  List  of  Training  Manuals  and 
Correspondence  Courses,  NavPers  10061 
(Series). 

Rate  Training  Manuals  are  designed  for  the 
special  purpose  of  helping  naval  personnel  pre- 
pare for  advancement.  By  this  time,  you  have 
probably  developed  your  own  way  of  studying 
these  manuals.  Some  of  the  personnel  you 
train,  however,  may  need  guidance  in  the  use  of 
Hate  Training  Manuals.  Although  there  is  no 
single  "besf*  way  to  study  a  training  manual, 
the  following  suggestions  have  proved  useful  for 
many  people: 

1.  Study  the  military  requirements  and  the 
professsional  qualifications  for  your  rate  before 
you  study  the  training  manual,  and  refer  to  the 
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'Equals''  frequently  as  you  study.  Remember, 
you  are  studying  the  training  manual  primarily 
to  meet  these  'Equals.'' 

2.  Before  you  begin  to  study  any  part  of  the 
training  manual  intensively,  get  acquainted  with 
the  entire  manual.  Read  the  preface  and  the 
table  of  Contents.  Check  through  the  index* 
Thumb  through  the  manual  without  any  particu- 
lar plan,  looking  at  the  illustrations  and  reading 
bits  here  and  there  as  you  see  things  that 
interest  you. 

3.  Look  at  the  training  manual  in  more  de- 
tail, to  see  how  it  is  organized.  Look  at  the 
table  of  contents  again.  Then,  chapter  by  chap- 
ter, read  the  introduction,  the  headings,  and  the 
subheadings.  This  will  give  you  a  pretty  clear 
picture  of  the  scope  and  content  of  the  manual. 

4.  When  you  have  a  general  idea  of  what  is 
in  the  training  manual  and  how  it  is  organized, 
fill  in  the  details  by  intensive  study.  In  each 
study  period,  try  to  cover  a  complete  unit — it 
may  be  a  chapter,  a  section  of  a  chapter,  or 
a  subsection.  The  amount  of  material  you  can 
cover  at  one  time  will  vary.  If  you  know  the 
subject  well,  or  if  the  material  is  easy^  you  can 
cover  quite  a  lot  at  one  time.  Difficult  or  un- 
familiar material  wUl  require  more  studytime. 

5.  In  studying  each  unit,  write  down  ques- 
tions as  they  occur  to  you.  Many  people  find 
it  helpful  to  make  a  written  outline  of  the  unit 
as  they  study,  or  at  least  to  write  down  the  most 
important  ideas. 

6.  As  you  study,  relate  the  information  in 
the  training  manual  to  the  knowledge  you  already 
have.  When  you  read  about  a  process,  a  skill, 
or  a  situation,  ask  yourself  some  questions. 
Does  this  information  tie  in  with  past  experi- 
ence? Or  is  this  something  new  and  different? 
How  does  this  information  relate  to  the  qualifi- 
cations for  advancement? 

7.  When  you  have  finished  studying  a  unit, 
take  time  out  to  see  what  you  have  learned.  Look 
back  over  yox  notes  and  questions.  Without 
looking  at  the  training  manual,  write  down  the 
main  ideas  you  have  learned  from  studying  this 
unit.  Do  not  just  quote  the  manual.  If  you  can- 
not give  these  ideas  in  your  own  words,  the 
chances  are  that  you  have  not  really  mastered 
the  information. 

8.  Use  Enlisted  Correspondence  Courses 
whenever  you  can.  The  correspondence  courses 
are  based  on  Rate  Training  Manuals  or  other 
appropriate  ^^exts.  As  mentioned  before;  com- 
pletion of  a  mandatory  Rate  Training  Manual 
can  be  accomplishedby  passing  an  Enlisted  Cor- 


respondence Course  based  on  the  training  man- 
ual.* You  will  probably  lind  it  helpful  to  take 
other  correspondence  courses,  as  well  as  those 
based  on  mandatory  training  manuals.  Taking  a 
correspondence  course  helps  you  to  master  the 
information  given  in  the  training  manual ,  and  also 
gives  you  an  idea  of  how  muchyouhave  learned. 

INCREASED  RESPONSIBILITIES 

When  you  assumed  the  duties  of  a  P03,  you 
began  to  accept  a  certain  amount  of  responsibility 
for  the  work  of  others.  With  each  advancement, 
you  accept  an  increasing  responsibility  in  mili- 
tary matters  and  in  matters  relating  to  the  pro- 
fessional work  of  your  rate.  When  you  advance 
to  PCI  or  CPO,  you  will  find  a  noticeable  in- 
crease in  your  responsibilities  for  leadership, 
supervision,  training,  working  with  others,  and 
keeping  up  with  new  developments. 

As  your  responsibilities  increase,  your  abil- 
ity to  communicate  clearly  and  effectively  must 
also  increase.  The  simplest  and  most  direct 
means  of  communication  is  a  common  language. 
The  basic  requirement  for  effective  communica- 
tion is  ther<?fore  a  knowledge  of  your  own 
language.  Use  correct  language  in  speaking  and 
in  writing.  Remember  that  the  basis  purpose  of 
all  communication  is  understanding.  To  lead, 
supervise,  and  train  others,  you  mut^i:  be  able 
to  speak  and  write  in  such  a  way  that  others 
can  understand  exactly  what  you  mean. 

Leadership  and  Supervision 

As  a  POl  or  CPO,  you  will  ge  regarded  as 
a  leader  and  supervisor.  Both  officers  and  en- 
listed personnel  will  expect  you  to  translate  the 
general  orders  given  by  officers  into  detailed, 
practical,  on-the-job  langua^'^  that  can  be  under- 
stood and  followed  by  relatively  inexperienced 
personnel.  In  dealing  with  your  juniors,  it  is 
up  to  ynu  to  see  that  they  perform  their  jobs 
correctly.  At  the  same  time,  you  must  be  able 
to  explain  to  officers  any  important  problems  or 
needs  of  enlisted  personnel.  In  all  military 
and  professional  matters,  your  responsibilities 
will  extend  both  upward  and  downward. 

Along  with  your  increased  responsibilities, 
you  will  also  have  increased  authority.  Officers 
and  petty  officers  have  POSITIONAL  author ity- 
that  is,  their  authority  over  others  lies  in  their 
positions.  If  your  CO  is  relieved,  for  example, 
he  no  longer  has  the  degree  of  authority  over 
you  that  he  had  while  he  was  your  CO,  although 
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he  still  retains  the  military  authority  that  all 
seniors  have  over  subordinates.  As  a  POl, 
you  will  have  some  degree  of  positional  au- 
thority; as  a  CPO,  you  will  have  even  more. 
When  exercising  your  authority,  remember  that 
it  is  positional— it  is  the  rate  you  have,  rather 
than  the  person  you  are,  that  gives  you  this 
authority. 

A  Petty  Officer  conscieniv  yusly  and  proudly 
exercises  his  authority  to  carry  out  the  respon- 
sibilities he  is  given.  He  takes  a  personal  inter- 
est in  the  success  of  both  sides  of  the  chain  of 
command  .  ,  ,  authority  and  responsibility.  For 
it  is  true  that  the  Petty  Officer  who  does  not 
seek  out  and  accept  responsibility,  loses  his 
authority  and  then  the  responsibility  he  thinks 
he  deserves.  He  must  be  sure,  by  his  example 
and  by  his  instruction,  that  the  Petty  Officers 
under  him  also  accept  responsibility.  In  short, 
he  must  be  the  leader  his  title— Petty  Officer- 
says  he  is. 

Training 

As  a  POl  or  CPO,  you  will  have  regular  and 
continuing  responsibilities  for  training  others. 
Even  if  you  are  lucky  enough  to  have  a  group  of 
subordinates  vfho  are  all  highly  skilled  and  well 
trained,  you  will  sail  find  that  training  is  nec- 
essary. For  example,  you  will  always  ha  re- 
sponsible for  trainii'ig  lower  rated  personnel 
for  advancement.  Also,  some  of  your  best 
workers  may  be  transferred;  and  inexperienced 
or  poorly  trained  personnel  may  be  assigned  to 
you.  A  particular  job  may  call  for  skills  that 
none  of  your  personnel  have.  These  and  similar 
problems  require  that  you  be  a  training  spe- 
cialist—one who  can  conduct  formal  and  informal 
training  programs  to  qualify  personnel  for  ad- 
vancement, and  one  who  can  train  individuals 
and  groups  in  the  effective  execution  of  assigned 
tasks. 

In  using  this  training  manual,  study  the  in- 
formation from  tv;o  points  of  view.  First,  what 
do  you  yourself  need  to  learn  from  it?  And 
second,  how  would  you  go  about  teaching  this 
information  to  others? 

Training  goes  on  all  the  time.  Every  time 
a  person  does  a  particular  piece  of  work,  some 
learning  is  taking  place.  As  a  supervisor  and 
as  a  training  expert,  one  of  your  biggest  jobs 
is  to  see  that  your  personnel  learn  the  RIGHT 
things  about  each)  job  so  that  they  will  not  form 
bad  work  habits.  An  error  that  is  repeated  a 
few  times  is  well  on  its  way  to  becoming  a  bad 
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habit.  You  will  have  to  learn  the  difference 
between  oversupervising:  and  not  enough  super^ 
\ising:.  No  one  can  do  his  best  work  with  a 
supervisor  constantly  supervising;.  On  the  other 
hand,  you  cannot  turn  an  entire  job  over  to  an 
inexperienced  person  ai:d  expect  him  to  do  it 
correctly  without  any  help  or  supervision. 

In  training  lower  rated  personnel,  emphasize 
the  importance  of  learning  and  using  correct 
terminology.  A  command  of  the  technical  lan- 
guages of  your  occupational  field  enables  you  to 
receive  and  convey  information  accurately  and 
to  exchange  ideas  with  others,  A  person  who 
does  not  understand  the  precise  meaning  of 
terms  used  in  connection  with  his  work  is 
definitely  at  a  disadvantage  whenhe  tries  to  read 
official  publications  relating  to  his  work.  He  is 
also  at  a  great  disadvantage  when  he  takes  the 
examinations  for  advancement.  To  train  others 
in  the  correct  use  of  technical  terms,  you  will 
need  to  be  very  careful  in  your  own  use  of 
words.  Use  correct  terminology  and  insist 
that  personnel  you  are  supervising  use  it  too. 
You  v/ill  find  the  Record  of  Practical  Fac- 
tors, NavPers  1414/1,  a  useful  guide  in  planning 
and  carrying  out  training  programs.  From  this 
record,  you  can  tell  which  practical  factors  have 
been  checked  off  and  which  ones  have  not  yet 
been  done.  Use  this  information  to  plan  a  train- 
ing program  that  will  fit  the  needs  of  the  per- 
sonnel you  are  training. 

On-the-job  training  is  usually  controlled 
through  daily  and  weekly  work  assignments. 
When  you  are  working  on  a  tight  schedule,  you 
will  generally  want  to  assign  each  person  to  the 
part  of  the  job  that  you  know  he  can  do  best* 
In  the  long  run,  however,  you  will  gain  more  by 
assigning  personnel  to  a  variety  of  jobs  so  that 
each  person  can  acquire  broad  experience^  By 
giving  people  a  chance  to  do  carefully  supervised 
work  in  areas  which  they  are  relatively  inex- 
perienced, you  will  increase  the  range  of  skills 
of  each  person  and  thus  improve  the  flexibility 
of  your  working  group^ 

Working  With  Others 

As  you  advance  to  POl  or  CPO,  you  will  find 
that  many  of  your  plans  and  decisions  affect  a 
large  number  of  people,  some  of  whom  are  not  ^ 
even  in  your  own  occupational  field.  It  becomes 
increasingly  important,  therefore,  for  you  to 
understand  the  duties  and  the  responsibilities 
of  personnel  in  other  ratings.  Every  petty  officer 
in  the  Navy  is  a  technical  specialist  in  his  own 
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field.  Learn  as  much  as  you  can  about  the  work 
of  others,  and  plan  your  own  work  so  that  it 
will  fit  into  the  overall  mission  of  the  organiza- 
tion. 

Keeping  Up  With 
New  Development 

Practically  everything  in  the  Navy— policies, 
procedures,  puDlications,  equipment,  systems- 
is  subject  to  change  and  development.  Asa  POl 
or  CPO,  you  must  keep  yourself  informed  about 
changes  and  new  developments  that  affect  you  or 
your  work  in  any  way. 

Some  changes  will  be  called  directly  to  your 
attention,  but  others  will  be  harder  to  find.  Try 
to  develop  a  special  kind  of  alertness  for  new 
information.  When  you  hear  about  anything  new 
in  the  Navy,  find  out  whether  there  is  any  way 
in  v;hich  it  might  affect  your  work.  If  so,  find 
out  more  about  it. 


SOURCES  OF  INFORMATION 

As  a  POl  or  CPO,  you  must  have  an  exten- 
sive knowledge  of  the  references  to  consult  for 
accurate,  authoritative,  up-to-date  information 
on  all  subjects  related  to  the  military  and  pro- 
fessional requirements  for  advancement. 

Publications  mentioned  in  this  chapter  are 
subject  to  change  or  revision  from  time  to  time- 
some  at  regular  intervals,  others  as  the  need 
arises.  When  using  any  publication  that  is 
subject  to  revision,  make  sure  that  you  have  the 
latest  edition.  When  using  any  publication  that 
is  kept  current  by  means  of  changss,  be  sure 
you  have  a  copy  in  which  all  official  changes 
have  been  made. 

As  listed  in  NavPers  10052,  the  following 
training  manuals  and  publications  will  be  ex- 
tremely helpful  for  additional  study  in  preparing 
for  advancement: 

1.  Basic  Electricity,  NavPers  10086-B. 

2.  Basic  Electronics,  NavPers  10087-B. 

3.  Basic  Handtools,  NavPers  10085-A 

4.  Basic  Machines,  NavPers  10624-A 

5.  Tradevman  3  &  2,  NavPers  10376-C. 

6.  Fluid  Power,  NavPers  1S193-A. 

7o  Manual  for  Navy  Instructors,  NavPers 
16103-B. 

8.  Aerodynamics  for  Naval  Aviators,  Nav- 
Weps  00-80T-80. 

9.  All  Weather  Flight  Manual,  NavWeps 
00-.80T-60. 


The  reading  list  at  the  beginning  of  this  manual 
also  includes  USAFIcourses  that  offer  additional 
background  material.  The  educational  services 
officer  will  always  have  the  most  up-to-date 
information  and  training  manuals  applicable  to 
the  TD. 

In  addition  to  training  manuals  id  publica- 
tions, training  films  furnished  a  valuable  source 
of  supplementary  information.  Films  that  may 
be  helpful  are  listed  in  the  U,S.  Navy  Film 
Catalog,  NavAir  10-1-777. 


ADVANCEMENT  OPPORTUNITIES  FOR 
PETTY  OFFICERS 

Making  chief  is  not  the  end  of  the  line  as  far 
as  advancement  is  concerned.  Proficiency  pay, 
advancement  to  Senior  (E-8)  and  Master  (E-9) 
Chief,  and  advancement  to  Warrant  Officer  and 
Commissioned  Officer  are  among  the  oppor- 
tunities that  are  available  to  qualified  petty 
officers.  These  special  paths  of  advancement 
are  open  to  personnel  who  have  demonstrated 
outstanding  professional  ability,  the  highest 
order  of  leadership  and  military  responsibility, 
and  unquestionable  moral  integrity. 

PROFICIENCY  PAY 

The  Career  Compensation  Act  of  1949,  as 
amended,  provides  for  the  award  of  proficiency 
pay  to  designated  enlisted  personnel  who  possess 
special  proficiency  in  a  military  skill.  Profi- 
ciency pay  is  given  in  addition  to  regular  pay 
and  allowances  and  any  special  or  incentive  pay 
to  which  you  are  entitled.  Certain  enlisted  per- 
sonnel in  pay  grades  E-4  through  E-9  are  elibible 
for  proficiency  pay.  Proficiency  pay  is  allocated 
by  ratings  and  NEC's,  with  most  awards  being 
given  in  the  ratings  and  NEC's  which  are  desig- 
nated as  critical.  The  eligibility  requirements 
for  proficiency  pay  are  subject  to  change.  In 
general,  however,  you  must  be  recommended  by 
your  commanding  officer,  have  a  certain  length 
of  time  on  continuous  active  duty,  and  be  career 
designated. 

ADVANCEMENT  TO  SENIOR 
AND  MASTER  CfflEF 

Chief  petty  officers  may  qualify  for  the  ad- 
vanced grades  of  Senior  and  Master  Chief  which 
are  now  provided  in  the  enlisted  pay  structure. 
These  advanced  grades  provide  for  substantial 
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increases  in  pay,  together  with  increased  re- 
sponsibilities and  additional  prestige.  The 
requirements  for  advancement  to  Senior  and 
Master  Chief  are  subject  to  change  but,  in 
general,  include  a  certain  length  of  time  in 
grade,  a  certain  length  of  time  in  the  naval 
service,  a  recommendation  by  the  commanding 
officer,  and  a  sufficiently  high  mark  on  the 
Navy-wide  examination.  The  final  selection 
for  Senior  and  Master  Chief  is  made  by  a 
regularly  convened  selection  board. 

Examination  Subjects 

Qualifications  for  advanceme*^.t  to  Senior 
Chief  Petty  Officer  and  Master  Chief  Petty 
Officer  have  been  developed  and  published  in 
the  Manual  of  Qi  iliHcations  for  Advancement 
NavPers  18068  (Stries).  They  officially  estab^ 
lish  minimum  military  and  professional  quali- 
fications for  Senior  and  Master  Chief  Petty 
Officers. 

Training  Publications  for  Advancement,  Nav- 
Pers 10052  (Series)  contains  a  list  of  study 


references  which  may  be  used  to  study  for 
both  military  and  professional  requirements. 

The  satisfactory  completion  of  the  corres- 
pondence course  titled  Na\T  Regulations,  Nav- 
pers  10740-A,  is  mandatory  for  advancement 
to  E-8,  and  the  course  titled  Military  Justice 
in  the  Navy,  NavPers  10993,  is  required  of  all 
personnel  advancing  to  E-9. 

ADVANCEMENT  TO  WARRANT 
AND  COMMISSIONED  OFFICER 

The  Warrant  Officer  program  provides  op- 
portunity for  advancement  to  warrant  rank  for 
E-6  and  above  enlisted  personnel.  E-6's,  to  be 
eligible,  must  have  passed  an  E-7  rating  exam 
prior  to  selection. 

The  LDO  program  provi  a  path  of  acJ- 
vnnrement  from  warrjnt  oiiicer  to  coimmis- 
sioned  officer,  LDO's  are  limited  ,  asi  are 
warrants,  in  their  duty,  to  the  broad  technical 
fields   associated   with   their  former  rating. 

If  interested  in  becoming  a  warrant  or  com- 
missioned officer,  ask  your  educational  services 
officer  for  the  latest  requirements  that  apply 
to  your  particular  case. 
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ADMINISTRATION  AND  SUPPLY 


Chief  and  first  class  petty  officers  must 
reco^ize  the  fact  that  they  are  an  important 
part  of  the  administration  organization.  As 
Icadiui^  petty  officers,  their  duties  entail  not 
only  the  ability  to  instruct  with,  operate,  and 
maintain  highly  specialized  training  devices, 
but  they  must  also  be  able  to  perform  many 
administrative  duties.  These  include  the  prep- 
aration of  correspondence  and  reports;  using 
the  proper  supply  procedures  for  the  procure- 
ment, issue  accountability,  and  disposition  of 
equipment,  parts,  and  supplies;  and  supervision 
of  enlisted  personnel. 

Their  duties  also  include  making  recom- 
mendations to  the  training  crevice  officer  rela- 
tive to  the  improvement  of  procedures  and 
practices  as  well  as  operational  improvement, 
modification,  and  alteration  of  training  devices 
and  training  aids.  Each  TD  plays  an  important 
role  in  formulating  operational  procedures, 
improving  maintenance  techniques,  and  overall 
improvement  of  the  division  to  better  accomplish 
its  assigned  mission.  He  can  do  this  properly 
only  when  he  has  a  clear  understanding  of 
policies  and  procedures  as  well  as  his  place 
within  the  organization. 


OFFICE  ADMINISTRATION  AND 
SUPERVISION 

CORRESPONDENCE  PROCEDURES 

The  petty  officer  in  charge  of  the  training 
device  office  must  be  able  to  prepare  and  super- 
vise the  preparation  of  official  correspondence. 
Since  uniformity  in  the  preparation  of  corre- 
spondence is  necessary  in  the  Department  of 
the  Navy,  all  official  corresponaence  must  be 
prepared  in  accordance  with  the  base  instruc- 
tions contained  in  chapter  16,  U.S.  Navy  Regu- 
lations; BuPers  Manual ,  NavPers  1 5791- A; 
Navy  Correspondence  Manual,  SecNav  Instruc- 


tion 5216.5  (Series);  SecNav  Instruction  5211.3 
(Series);  and  coniniuni<"ations  instructed  and  re 
latt  J  publications  issued  by  the  Chief  of  Naval 
Operations. 

Naval  Letters 

In  preparing  a  naval  letter,  bond  paper  is  used 
for  the  original,  while  plain  manifold  (tissue) 
paper  is  used  for  carbon  copies*  When  letter- 
head paper  is  not  available,  the  letterhead  is 
typed  or  stamped  in  the  center  of  the  page,  six 
lines  or  1  inch  from  the  top  of  the  paper.  The 
file  number,  serial  number,  etc.,  are  blocked 
2  inches  from  the  right  of  the  page, 

''From"  is  typed  seven  lines  below  the  last 
line  of  the  address  in  the  letterhead  or  four 
lines  below,  when  prepared  for  mailing  in  a 
window  type  envelope.  "From,"  "To",  and 
"Via"  are  singled  spaced.  "Subject,"  "Refer- 
ence," "Enclosure,"  and  the  space  between 
paragraphs  are  doubled  spaced.  The  signature 
begins  at  the  center  of  the  page,  four  lines 
below  the  last  line  typed.  "Copy  to"  is  blocked 
at  the  left  margin,  two  lines  below  the  last  line 
of  the  signature  information.  The  left  margin 
is  1  inch  wide.  Sample  copies  are  shown  in  the 
Navy  Correspondence  Manual. 

Official  letters  assigned  a  security  clas- 
sification (Top  Secret,  Secret,  etc.)  are  re- 
quired to  have  a  serial  number  assigiied  for 
identification  purposes.  Routine  correspondence 
need  not  be  assigned  a  serial  number  unless:  a 
serial  number  is  required  by  the  officer  in 
charge  of  the  activity  preparing  the  correspon- 
dence. Procedures  for  preparing  and  handling 
classified  correspondence  are  contained  in  the 
Department  of  the  Navy  Security  Manual  for 
Classified  Information,  OpNavInstruction  5510.1 
(Series),  and  Automatic,  Time-Phased  Down- 
grading and  Declassification  System,  OpNav 
Instruction  5500.40  (Series). 
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Naval  Speedletters 

A  naval  speedletter  is  a  form  of  correspon- 
dence intended  primarily  for  use  within  the 
Department  of  the  Nav\^-  It  is  used  for  an  urgent 
routine  communication  and  is  prepared  on 
NavGen  Form  1006.  With  approvalof  the  appro- 
priate official,  the  speedletter  may  also  be  used 
for  corre.-spondence  with  persons  or  agencies 
outside  the  Department  of  the  Navy. 

The  primary  purpose  of  the  speedletter  form 
is  to  call  attention  to  the  rommunir  ition  s-^  IhaL 
it  iF  han  u  1  ai?  promptly  as  possible  by  the 
recipient.  When  it  is  necessary  to  expedite  the 
delivery  of  a  speedletter,  it  may  be  sent  by  air- 
mail or  special  delivery,  or  both.  The  speed- 
letter  blank  is  so  designed  that,  if  space  permits, 
a  reply  may  be  made  on  the  same  blank  if  the 
originator  has  supplied  an  extra  copy  of  the 
letter.  When  an  extra  copy  has  not  been  re- 
ceived, the  reply  may  be  made  on  the  same 
form  if  an  official  record  copy  is  not  required. 
A  sample  speedletter  is  shown  in  the  Navy 
Correspondence  Manual. 

Business  Form  Letters 

The  business  form  letter  is  used  for  corre- 
spondence addressed  to  persons  or  agencies 
outside  the  Department  of  the  Navy.  However, 
if  the  outside  addressee  is  familiar  with  the 
naval  letter,  it  may  be  used  instead  of  the  busi- 
ness form  letter. 

The  first  page  of  the  business  form  letter 
is  typed  on  letterhead  paper.  If  printed  letter- 
head paper  is  not  available,  the  name  and  ad- 
dress of  the  activity  are  typed  on  plain  bond 
paper.  Continuation  pages  are  typed  on  plain 
bond  paper.  Further  instructions  regarding 
stationery  and  copies  are  given  in  the  Navy 
Correspondence  Manual. 

A  business  letter  of  less  than  one  page  in 
length  is  centered  on  the  page  so  that  is  presents 
a  well-balanced  appearance,  A  short  letter 
may  be  doubled  spaced,  and  it  may  be  typed  with 
the  left  and  right  margins  as  wide  as  2  inches. 
Full  pa^e  and  multiple  page  letters  are  typed 
with  1-inch  margins. 

Messages 

The  TD  may  be  required  to  send  a  message 
when  time  does  not  permit  the  use  of  a  naval 
letter  or  speedletter.  For  example,  an  im- 
mediate replacement  may  be  required  for  a 


malfunctioninst  training  de\ice  to  continue  a 
specific  training  program. 

Messages  are  released  by  an  authorized 
officer  wh^  is  thoroughly  familiar  -A^ith  the 
existing  instructions  concerning  drafting  and 
preparation  of  messages.  They  must  be  brief 
and  concise,  and  the  number  sent  should  be 
kr^pt  to  a  minimum.  Maximum  use  should  be 
made  of  the  United  States  Mail  an^  .r 
service. 

i:>ijdorsements 

Endorsements  are  used  to  approve,  dis- 
approve, or  comment  on  the  content  of  a  letter 
which  is  forwarded  through  one  or  more  ad- 
dressees before  reaching  its  final  destination. 
When  there  is  adequate  space  remaining  on  a 
page,  the  first  and  subsequent  endorsements 
are  placed  on  the  same  page  containing  the 
basic  letter  or  prior  endorsement.  Plain  bond 
paper  is  used  for  the  original  of  an  endorse- 
ment and  manifold  (tissue)  paper  is  used  for 
carbon  copies. 

When  an  endorsement  is  typed  below  the 
preceding  basic  letter  or  a  preceding  endorse- 
ment, a  dash  line  is  placed  one  line  below  the 
last  line  in  the  preceding  communication.  The 
originator's  code  is  placed  one  line  below  the 
dash  line.  If  endorsements  are  started  on  a 
new  page  where  no  dash  line  is  required,  the 
originator*s  code  is  typed  six  lines  from  the 
top  of  the  paper. 

The  format  of  an  endorsement  is  much  the 
same  as  that  of  a  naval  letter  except  for  the 
heading  as  illustrated  in  the  Navy  Correspon- 
dence Manual, 

Enclosures 

Enclosures  to  naval  letters  are  used  to 
further  describe  or  identify  the  subject  or 
item(s)  for  which  the  letter  is  written. 

Enclosures  to.  naval  letters,  joint  letters, 
multiple  address  letters,  speedletters,  endorse- 
ments, or  business  form  letters  are  labeled 
to  associate  them  with  the  communication  of 
which  they  are  a  part.  Multiple  copies  of  the 
same  material  may  be  considered  as  a  single 
enclosure  and  only  the  first  copy  need  be  la- 
beled. The  number  of  copies  transmitted 
must,  however,  be  indicated  in  the  enclosure 
notation  in  the  letter.  The  label,  placed  in  the 
lower  margin  of  the  first  page  of  the  enclose 
ure,  may  be  typed,  stamped,  or  written. 
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Enclosures  may  be  sent  with  the  letter  or 
under  separate  cover  with  a  copy  of  the  letter. 
Enclosures  to  be  sent  under  separate  cover 
without  3  copy  of  the  f  •:  war^-'ne:  I'^^'^er  attached 
are  identified  by  th^  or:  -L  .  .^^sure''  .and  the 
number,  the  abbre^^^'.  >  t'd  , \;tio":io.nir;l  title  of  the 
addresser,  the  abbreviation  -'Itr,''  arid  the  date 
of  tibe  letter  as  follows: 


material  within  th'e  folders  accord,  ~  das- 
sifiration  number  assigned,    L.trr     .  vities 

du.nt  the  filing  system  t-^  -^s  by 

pr^iA.,:':'in(r  folders  r.  H  'riilv  f     t\\-  :^\  •  .\1ect 

g.r'/MUK';  but  also  for  the  |..  inxT'  ni'  .Kiry 
gr  .)ups- 

RECORDS  AND  REPORTS 


Enclosure  (2)  NAVTRADEVCEN 
Itr  1  July  1969 

Enclosures  to  be  forwarded  with  the  letter 
are  numbered  consecutively  be^nning  with  1  as 
follows:     Enclosure  (1);    Enclosure  (2);  etc. 

When  a  multiple  page  document  is  forwarded 
as  an  enclosure,  only  the  top  page  need  be 
labeled.  For  detailed  instructions  on  the  prep- 
aration and  forwarding  of  enclosures,  consult 
the  Navy  Correspondence  Manual. 

FILING  PROCEDURES 

The  Navy  filing  system  is  set  forth  in  the 
Navy  Directives  System,  SecNav  Instruction 
P5215a  (Series).  This  system  is  used  by  the 
entire  Navy  as  the  standard  subject  classification 
system  for  the  filing  of  all  correspondence, 
records,  reports,  and  other  documents. 

It  is  the  responsibility  of  the  petty  officer 
in  charge  of  an  office  to  set  up  an  adequate 
filing  system  in  accordance  with  that  outlined 
in  the  Navy  Directives  System.  The  filing 
system  is  established  in  relation  to  the  size 
and  volume  of  correspondence  processed  by  the 
particular  office  concerned.  The  larger  the 
volume  of  material  which  must  be  filed,  the 
more  elaborate  the  filing  system  must  be  to 
handle  the  traffic.  The  main  objective  of  any 
filing  system  is  to  facilitate  the  finding  of  any 
item  in  the  files  with  the  minimum  amount  of 
time  and  effort. 

An  index  should  be  prepared  and  placed  in 
the  front  of  each  file,  listing  the  contents  in  the 
proper  classification  number  order.  The  stand- 
ard subject  classification  numbers  (outlined  in 
SecNav  Instruction  P5215.1  (Series)  are  used  in 
the  Navy  for  filing  all  correspondence  and  direc- 
tives and  consist  of  13  major  groups.  Small 
activities  may  adapt  these  groups  to  their  needs 
by  preparing  file  folders  for  a  minimum  number 
of  these  major  subject  groups  and  arranging 


In  order  to  have  a  smooth-running:  division, 
it  is  important  to  develop  an  efficient  system 
for  keeping  records  and  reports.  Reports 
normally  required  by  training  device  divisions 
are  listed  in  table  2-1  and  in  the  Training  De- 
vice Guide,  NAVSO  P-530-2.  Certain  other 
reports  pertaining  to  device  utilization  and 
training  of  personnel  are  often  required  by  the 
local  command.  A  tickler  file  in  which  all 
reports  are  listed  according  to  date  required 
(weekly,  monthly,  or  quarterly)  is  most  helpful. 
Organizing  this  file,  however,  is  only  the  first 
step  in  establishing  a  workable  system.  The 
petty  officer  who  is  responsible  for  training 
device  reports  must  also  develop  a  well- 
organized  method  for  compiling  the  information 
required. 

TD  Data  Card 

The  TD  Data  Card  (NavPers  2926)  is  used  by 
all  rated  TD*S  and  TD  designated  strikers  to  sub- 
mit to  BuPers  (B2141)  information  required  for 
the  distribution  and  rotation  of  TD  personnel.  In- 
structions for  making  this  report  are  contained 
in  Chapter  9  of  the  Enlisted  Transfer  Manual. 
Since  the  contents  of  this  report  are  us^ed  in 
determining  duty  assignments  for  TR ADEVMAN, 
it  is  imperative  that  all  information  submitted 
be  complete,  accurate,  and  up  to  date. 

Each  man  must  submit  a  TD  Data  Card  120 
days  after  reporting  to  a  new  duty  station  and 
again  6-7  months  prior  to  his  tour  completion 
date>  listing  such  information  as  date  enlist- 
ment expires.  Navy  Enlisted  Classification  Code, 
schools  completed,  previous  duty  stations,  pres- 
ent duties,  devices  on  which  he  is  qualified, 
marital  status,  number  of  dependents,  and 
whether  he  is  a  maintenance  man,  an  instructor, 
or  both.  Choices  for  future  duty  assignments 
should  also  be  listed.  Information  on  these 
cards  should  be  kept  up  to  date;  therefore, 
changes  that  would  affect  future  assignments 
should  be  reported  promptly. 
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Utili?'  ■ion  and  Maintenance 

Repor     avTraDe\<:en  Form  10171/4- 

Ihis  report  is  made  to  show  utilization  and 
maintenance  of  certain  cognizance  5:ymbol  ^'ZO" 
training  de^^ces. 

OpNavInstruction  10171.4  promulgates  re- 
sponsibilities and  procedures  for  Navy  and 
Marine  activities  to  report  utilization  and  main- 
tenance data  monthly  on  the  specified  devices, 
using  NavTraDevCen  Report  Form  10171/4, 
which  is  an  automatic  data  processing  card. 
This  form  replaces  OpNav  Form  10171. lA 
(Major  Aviation  Training  Device  Utilization  Re- 
ports), and  OpNav  Form  10171-2  (Major  Sur- 
face/Submarine Training  Device  Use  and  Main- 
tenance Reports). 

The  instruction  directs  that  reporting  activ- 
ities send  the  filled»in  report  to  the  Naval  Train- 
ing Device  Center  (Code  4211),  Orlando,  Florida 
32813,  no  later  than  the  7th  working  day  of  the 
month  following  thereportingperiod.  Objectives 
of  the  revised  reporting  system  are  as  follows: 

1.  To  standardize  the  reporting  of  utilize 
tion  and  maintenance  data  on  selected  aviation, 
surface  subsurface,  and  land  warfare  training 
devices. 

2.  To  reduce  reaction  time  for  training  de- 
vice support. 

3.  To  improve  training  device  effectiveness 
in  support  of  Navy  and  Marine  Corps  training 
requirements. 

Additional  information  on  this  reporting  sys- 
tem can  be  obtained  through  the  appropriate 
NavTraDevCen  Regional  or  Area  office,  or  by 
referring  to  OpNavInstruction  10171.4. 

Request  for  funds 

Form  NTDC  7303/1  (Rev) 

Information  for  making  an  allotment  request 
for  installation,  maintenance,  and  modification 
is  contained  inNavTraDevCen Instruction  7303.1 
(Series),  which  can  be  found  in  the  Training 
Device  Guide,  NavTraDev  P-530-2.  Although 
this  request  may  be  handled  by  the  Comptroller's 
Office  rather  than  by  the  training  device  office, 
all  Tradevmen  should  be  familiar  with  proce- 
dures involved -in  requesting  and  utilizing  an 
allotment.  AUtoments  are  discussed  later  in 
this  chapter  in  the  section  on  supply  procedures. 


Contract  Field  Ser\ices 
Report,  NTDC  4700/2 

This  report  notifies  the  Naval  Trainins:  De- 
\ice  Center  of  the  work  performed  by  contract 
service  engineers  and  sipiifies  that  their  work 
has  been  performed  in  a  satisfactory  manner 
and  that  proper  use  is  being  made  of  their 
services.  If  such  is  not  the  case,  the  officer 
signing  the  report  adds  an  appropriate  endorse- 
ment stating  the  facts. 

The  procedure  for  requesting  the  help  of 
contract  service  engineers  is  described  later 
in  this  chapter  in  the  section  on  administrative 
assistance  by  the  Center, 

Report  of  Damaged  or 
Improper  Shipment,  DD6 

The  purpose  of  this  report  is  to  improve 
shipping  materials  and  methods.  As  shOAvn  in 
table  2-1,  it  is  used  for  reporting  any  unsatis- 
factory packing  and/or  ship/ping  procedvires.  It 
must  be  carefully  filled  out  and  photographs  or 
sketches  should  be  included  whenever  they  will 
serve  to  clarify  the  report.  Any  suggestions 
for  improving  shipping  procedures  should  also 
be  included  in  the  report. 

If  an  urgently  needed  device  is  r  'eived  in 
a  damaged  condition  and  is  beyond  locui  repair, 
two  additional  copies  of  the  report  are  filled 
out  and  sent  to  the  Training  Device  Center, 
along  ^with  a  request  for  replacement  of  the 
device.  The  Center  then  takes  steps  for  prompt 
replacement  of  the  device,  as  well  as  overhaul 
of  the  damaged  device. 

Training  Device  Modification 
Request,  NTDC  Form  4720-2 

Device  modification  is  discussed  in  detail 
in  this  chapter  in  the  section  on  administrative 
assistance  furnished  by  the  Center.  NavTra- 
DevCen  Instruction  4720.1  (Series),  contained  in 
the  Training  Device  Guide,  NavTraDev  P-.530-2, 
gives  complete  instructions  for  making  out  the 
modification  request  form. 

Modification  Completion 
Report,  TDC  4720/4 

This  report  is  a  post  card  which  is  filled 
out  and  sent  to  the  center  as  soon  as  a  modifi- 
cation is  completed. 
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SUPERVISION  OF  PERSONNEL 

As  a  Tradevman  First  Class  or  Chief,  you 
may  be  assi^ed  to  a  billet  in  which  you  may 
be  i  r quired  to  supervise  instructors  who  teach 
in  a  ^ssroom,  shop,  or  on  some  type  of  syn- 
thetic training  de\^ce.  In  such  a  billet,  it  is 
your  responsibility  to  insure  that  the  correct 
subject  matter  and  skills  are  being  taug:ht.  In 
addition,  the  presentation  must  be  so  effective 
that  the  trainees  learn  the  required  knowledge 
and  skills  well  enough  to  perform  the  jobs  for 
which  they  are  responsible.  Supervision  must 
be  constructive  and,  at  the  same  time,  eliminate 
mediocre  teaching. 

NavPers  799,  Guide  for  Observation  of  In- 
struction, ii  designed  for  use  in  supervision 
of  actual  instruction.  This  form  particularly 
adapted  for  group  instioiction  in  classrooms  and 
in  situations  where  the  usual  lesson  plan  or- 
ganization is  required  and  practical. 

All  supervisory  personnel  should  review  the 
Manual  for  Navy  Instructors,  NavPers  16103-C, 
before  beglninning  observations.  The  use  of 
NavPers  ForTii  799,  Guide  for  Observation  of 
Instruction,  is  prescribed  there,  and  the  pro- 
cedure is  explained  on  the  reverse  side  of  the 
form.  It  is  desirable  to  make  written  sugges- 
tions or  comments  on  as  many  items  as  pos- 
sible in  preference  to  merely  checking  satis- 
factory, excellent,  poor,  or  otherwise.  Write 
in  favorable  comments  on  excellent  items  as 
well  as  suggestions  on  items  which  need  im- 
provement. 

Training  device  learning  situations  involve 
additional  factors  not  usually  present  in  class- 
room instruction.  Safety  first  and  prevention 
of  damage  to  expensive  equipment  and  training 
devices  are  often  items  of  paramount  importance 
when  the  students  are  being  taught  in  training 
devices.  Most  of  this  type  of  instruction  centers 
around  student  practice.  Actual  instruction  pro- 
cedures in  a  drainer  may  vary  from  one  student 
to  another  dlu«  "to  individual  differences  and 
different  Itvels  of  experience.  For  this  rea- 
son, instructor  supervisors  must  not  only  be 
thoroughly  familUr  with  the  technical  skills 
required  but  alio  the  best  methods  to  present 
information  to  the  students. 

A  ccatinuing  program  of  training  is  neces- 
sary to  make  the  TD's  better  at  their  jobs  and 
eligible  for  advancement.  Usually  about  an 
hour  each  day  is  a  reasonable  amount  of  time 
to  set  aside  for  training  purposes.  Of  course, 
the  training  should  not  always  be  formal;  it  may 


be  a  srroup  discussion  on  maintenance  and 
operating  problems.  As  a  senior  TD,  you  may 
be  given  the  responsibility  of  establishing  such 
a  program. 

An  excellent  propram  of  training  is  to  have 
each  TD  give  a  series  of  lessons  on  the  equip- 
ment that  he  operates  and  maintains.  He  can 
point  out  the  characteristics  and  special  troubI<^s 
that  may  be  peculiar  to  certain  of  his  equip- 
ments. He  can  also  point  out  short  cuts  in 
servicing  his  equipment.  One  of  the  principal 
objectives  is  to  have  each  TD  know  as  much  as 
possible  about  each  training  device  at  his 
activity.  This  type  of  program  gives  the  entire 
di\nsion  information  and  some  working  know- 
ledge of  each  equipment.  One  of  its  benefits  is 
flexibility  in  assignment  of  personnel. 

Pay  particular  attention  to  the  training  of 
men  who  are  weak  in  one  or  two  phases  of  the 
work.  If  a  man  lacks  skill  in  a  certain  type  of 
work,  give  him  a  chance  to  practice  it  along- 
side a  skilled  worker. 

Do  not  use  hit-or-miss  methods  of  teach- 
ing. Give  the  man  a  definite  job  to  do  and 
check  him  occasionally  on  the  job.  Give  him 
all  the  help  you  can.  Try  to  plan  his  <  raining 
so  that  he  can  acquire  the  most  knowledge 
and  skill  in  the  least  amount  of  time. 

Whrn  one  of  your  better  men  is  working 
on  an  unusually  difficult  job,  have  some  of 
the  other  men  watch  the  operation.  This  pro- 
cedure is  invaluable  from  the  standpoint  of 
training,  and  it  also  serves  as  a  well-deserved 
compliment  to  the  man  who  is  dolr.g  the  work. 

In  addition  to  training  on  specific  trainers 
or  equipment,  overall  training  in  basic  prin- 
ciples should  be  stressed.  Through  lecture 
and  discussion  and  correspondence  course  study, 
the  man  may  be  taught  the  theory  i  nd  principles 
of  electronic  equipment  maintenance.  Through 
demonstration  they  may  be  shown  the  right 
way  to  analyze  the  trouble  in  a  piece  of  elec- 
tronic equipment  and  to  effect  a  repair.  How- 
ever, assuming  that  he  has  the  proper  back- 
ground information,  a  TD  learns  best  by  doing. 
On-the-job  training  produces  the  real  skill  in 
the  repair  of  equipment.  Dexterity,  precision, 
and  the  feeling  for  the  tools  used  in  repair  work 
come  only  with  experience. 

As  a  senior  Tradevman,  you  are  responsible 
for  seeing  that  the  lowf-.r-rated  petty  officers 
and  strikers  in  your  unit  receive  the  proper 
training  to  enable  them  to  advance  in  rating. 
This  requires  knowledge,  thought,  and  planning. 
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Table  2-1. —Training 


Name  of 
report 


Instructions  for 
making  report 


Form 
No. 


Frequency 


Date  due 


TD  Data  Card. 

j  Enlisted  Transfer 
Manual,  NavPers 
15909,  Chapter  9 

NavPers  2926 
(Rev). 

120  days  after  re- 
porting to  a  new 
duty  station,  6- 
7  months  prior 
to  TCD,  and  when 
significant  data 
changes  occur. 

Not  specified. 

j 

Utilization  and 
Maintenance 
Report. 

OpNavInst  10171,4. 

NavTraDevCen 
Form 
10171/4. 

Aviation,  Surface, 
Subsurface  and 
land  training  de- 
vices: Monthly. 

Must  be  submitted 
no  later  than 
the  7th  working 
day  of  the  month 
following  the 
reporting  period. 

Request  for 
Funds . 

NavTraDevCen 
Instruction 
7303. 1 
(series). 

TDC  7303/1. 

Quarterly. 

Must  be  received 
by:   1  June  for 
1st  quarter,  15 
Sept.  for  2nd 
quarter,  15  Dec. 
for  3rd  quarter, 
15  Mar,  for  4th 
quarter. 

Contract  Field 
Service  Re- 
port. 

NavTraDev  P-530-2 
and  back  of  report 
form„  (Contract 
service  engineer 
is  responsible). 

TDC  4700/2 
(Rev). 

Weekly,  or  at  con- 
clusion of  en- 
gineer's services 
if  such  services 

wc  1  cr  ivji  a,       1  ivju 

of  less  than  a 
consecutive  week. 
A  report  is  com- 
pleted for  each 
type  of  device 
serviced. 

Not  specified. 

Report  of 
Damaged  or 
Improper 
Shipment. 

NavSup  Manual, 
Vol.  II  Para- 
graph 27059. 

NavTrr.Dev  P-530-2. 

Form  DD  6. 

As  required. 

Report  promptly 
when  damaged 
shipment  is 
received. 

ERIC 
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for  valuable  tools  and  equipment.  He  should 
see  that  custody  cards  are  made  out  for  series 
12000  (formerly  title  '^B'O  tools  and  equipment. 
These  include  such  items  as  portable  power 
tools,  gages,  micrometers,  and  special  sets  of 
handtools.  Tools  which  are  of  a  high  "pilfer- 
able"  nature  should  be  accounted  for  at  regular 
intervals. 

Tools  and  equipment  used  outside  the  shop 
should  be  made  up  in  kits  and  stowed  in  con- 
venient toolboxes.  Tools  used  in  the  shop  may 
be  marked  with  a  distinctive  color  for  identifi- 
cation. If  so  marked,  they  are  not  easily  mixed 
with  tools  that  belong  to  other  shops. 

SAFETY  PRECAUTIONS 

The  development  of  safety  consciousness  is 
an  important  part  of  every  supervisor's  re- 
sponsibility. Safety  in  shops  cannot  be  taught  in 
a  lesson  or  even  in  a  series  of  lessons.  Safety 
is  actually  a  combination  of  attitudes  and  proper 
work  habits  which  can  best  be  developed  by 
repeated  empha.^is  of  safety  practices  at  all 
times  and  focusing  attention  on  the  prevention 
of  accidents. 

Safety  instruction  should  emphasize  both  the 
physical  elements  (those  inherent  in  a  nriachine 
or  in  the  operation  of  a  machine)  and  the  human 
elements  (ignorance,  carele;3sness,  fatigue, 
etc.).  Every  operation  should  call  attention  to 
the  safety  factors  involved.  The  supervisor 
should  be  alert  at  all  times  for  evidences  of 
carelessness  and  call  them  to  the  attention  of 
the  personnel  immediately. 

Accidents  do  not  just  happen--they  are 
caused.  Many  accidents  can  be  prevented  by 
discovering  and  eliminating  the  causes.  All 
analyses  of  operations  that  will  be  carried  out 
in  the  shop  should  include  analyses  of  saiety 
factors.  Investigating  and  analyzing  accidents 
will  help  prevent  their  recurrence. 

TRAINING  MAINTENANCE  PERSONNEL 

If  the  TDC  in  charge  of  a  shop  has  a  well- 
planned  program  for  introducing  new  personnel 
to  the  work  in  the  shop,  he  has  taken  a  most 
constructive  step  toward  building  shop  morale. 
One  of  the  best  stimulants  for  the  development 
of  high  morale  among  new  personnel  is  to  have 
them  realize  that  the  CPO  appreciates  their 
feeling  of  strangeness  and  is  aware  of  their 
desire  to  make  good.  There  is  often  a  gap 


between  the  point  at  v/hich  a  new  man  is  as- 
signed and  the  time  at  which  he  has  developed 
into  a  satisfied  worker.  Proper  introduction  to 
the  new  work  bridges  this  gap,  turning  an  ill -at- 
ease  person  into  a  confident  and  interested 
worker.  The  chief  is  responsible  for  acquainting 
him  with  the  working  area  and  for  developing 
him  into  a  satisfied,  well-balanced  worker  in 
his  unit.  During  the  early  employment  period, 
many  of  the  things  told  to  the  new  man  ''go  In 
one  ear  and  out  the  other"  because  his  interest 
is  centered  on  getting  to  the  job,  rather  than  on 
what  he  is  told  about  the  job. 

The  TDC  will  find  it  a  profitable  procedure 
to  review  with  each  man  such  matters  as  his 
duties,  drills,  liberty  and  leave  regulations,  and 
similar  policies.  This  initial  indoctrination  need 
not  take  long,  but  the  senior  TD  should  be 
sincerely  interested  in  becoming  acquainted 
with  the  man  and  providing  essential  information 
about  the  department  and  work.  The  initial 
contact  should  be  made  primarily  to  win  the 
man's  confidence.  The  chief  may  later  turn 
the  man  over  to  a  qualified  petty  officer  who  is 
capable  of  completing  the  introduction  process 
and  the  early  training  necessary.  In  most  cases, 
considerable  information  can  be  given  by  an 
experienced  petty  officer  selected  by  the  chief. 

In  carrying  out  this  responsibility  the  CPO 
must  do  a  certain  amount  of  planning  if  the 
instructions  necessary  for  the  proper  indoctri- 
nation of  the  new  worker  are  to  be  accomplished 
effectively. 

At  this  point,  it  may  be  well  to  indicate  one 
fundamental  difference  between  the  work  of  a 
supervisor  and  that  of  his  men.  The  men  work 
with  machines  and  material,  while  the  super- 
visor works  through  people  to  produce  the 
desired  results  with  the  machines  and  material. 
The  machines  may  be  operating  perfectly  and 
the  materials  may  be  of  the  best  quality,  but 
unless  the  men  who  handle  them  are  properly 
instructed,  adjusted  to  their  work,  and  cogni- 
zant of  their  place  in  tiie  organization  and  of  the 
policies  of  the  department,  they  will  act  be 
satisfied  workers. 

:.'he  chief  is  responsible  for  developing  high 
morale  in  his  shop.  The  first  step  is  attained  by 
properly  indoctrinating  each  man  at  the  time 
he  reports  aboard.  The  three  general  areas  of 
indoctrination  are: 

1.  Those  dealing  with  facts,  such  as  the 
rules  and  regulations. 

2.  Those  dealing  with  the  man's  attitudes 
or  feelings,  his  confidence  in  the  organization, 
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i^ride  in  the  job,  and  respect  for  his  fellow 
^rkers. 

3.  Those  dealing  with  skills,  5;afe  working 
habits,  and  quality  of  work. 

To  aid  in  developing  men  for  greater  re- 
sponsibilities is  an  ;ill  hands  job.  Each  person 
not  only  must  be  rei^.eptive  to  that  which  helps 
to  develop  himself,  but  must  also  help  to 
develop  those  who  ac-sist  him.  However,  th 
CPO  in  charge  has  the  direct  responsibility 
to  see  that  all  subordinate  petty  officers  under- 
stand their  work  and  its  relation  to  the  function 
of  the  shop. 

Additional  information  which  will  aid  in  the 
training  of  maintenance  personnel  is  contained 
in  Military  Requirements  Petty  Officer  1  &  C, 
NavPers  10057-B.  NTDC  field  service  engineers 
may  be  used  to  provide  specialized  on-the-job 
training  for  maintenance  personnel.  Arrange- 
ments for  such  assistance  is  normally  made 
through  the  cognizant  Regional  or  Area  Office 
of  the  Naval  Training  Device  Center. 


MAINTENANCE  AND  REPAIR 

The  advanced  Tradevman  has  already  de- 
veloped certain  techniques  in  troubleshooting 
training  devices.  However,  this  portion  of  the 
chapter  summarizes  in  a  general  way  certain 
techniques  or  methods  that  may  be  applied  to 
almost  any  type  of  electronic  equipment. 

The  necessity  for  a  thorough  knowledge  of 
the  fundamentals  of  electricity,  and  electronics 
cannot  be  emphasized  too  strongly  in  perform- 
ing any  type  of  logical  and  systematic  trouble- 
shooting. The  entire  concept  of  effect-to-cause 
reasoning  is  based  on  a  thorough  knowledge  of 
these  fundamentals. 

Because  of  the  complexitjr  of  most  naval 
electronic  circuits,  a  malfunction  can  be  the 
result  of  the  complete  failure  of  a  small  com- 
ponent or  a  small  change  of  value  of  a  critical 
characteristic  of  a  component.  The  first  situa- 
tion requires  the  replacement  of  a  part;  the 
second  situation  may  frequently  be  corrected  by 
adjustments.  It  is  this  complexity  that  requires 
the  development  of  a  practical  and  logical 
approach  whereby  the  possible  simple  causes 
are  established  or  eliminated  first.  The  difficult 
ones  can  then  be  pinpointed  quickly.  If  necessary, 
replacements  should  be  made  prior  to  adjust- 
ments, otherwise  the  difficulty  in  isolating  a 
faulty  component  may  be  greatly  increased. 


In  all  failures  of  electronic  equipment, 
telltale  evidence  exists  that  will  reveal  the 
system,  major  unit,  or  component  in  which 
the  trouble  exists.  Therefore,  the  first  step 
in  troubleshootir*g  should  be  localization.  This 
localization  process  must  be  broken  down  into 
three  phases— system  localization,  unit  localiza- 
tion, and  component  localization.  System  local- 
zation  involves  localization  of  the  trouble  to 
a  system  primarily  by  operational  responses 
and,  in  the  case  of  operational  trainers,  by 
instrument  indications.  Unit  localization  in- 
volves localization  of  the  trouble  to  a  unit, 
primarily  by  using  a  system  data  flow  chart, 
block  diagram,  or  signal  flow  chart.  Component 
localization  involves  localization  of  the  trouble 
to  the  defective  component  within  the  unit  by 
voltage  tests,  signal  tracing,  and  resistance 
tests. 

System  troubleshooting,  or  localization  of  a 
trouble  to  a  part}cular  system,  is  a  logical 
application  of  equipment  familiarization  and  a 
practical  utilization  of  symptom  indication.  In 
operational  trainers  the  task  of  locating  the 
trouble  may  be  simplified  by  operational  checks 
or  instrument  indications.  Instrument  indica- 
tions should  give  sufficient  information  to  enable 
the  TD  to  localize  the  trouble  to.  one  of  the 
major  systems. 

Unit  troubleshooting  requires  the  use  of 
block  diagrams,  signal  flow  charts,  and  the  sys- 
tem data  flow  which  are  usually  found  in  the 
maintenance  handbook.  The  use  of  an  oscillo- 
scope permits  the  comparison  of  waveforms 
in  isolating  a  trouble  to  a  faulty  unit. 

Component  troubleshooting  is  the  localization 
of  the  trouble  to  a  particular  component.  The 
schematic  diagram,  wiring  diagram  trouble- 
shooting charts,  tube  location  diagrams,  and 
other  maintenance  information,  which  are  found 
in  the  equipment  instruction  book,  assist  the 
TD  in  localizing  the  faulty  component.  Obvious 
troubles,  such  as  open  filaments  and  fuses, 
loose  connections,  or  arcing,  can  usually  be 
determined  by  visual  inspection  and  the  presence 
of  unusual  odors. 

Tube  failures  are  common;  therefore,  tubes 
that  are  thought  to  be  faulty  should  be  tested 
and  the  bad  ones  replaced  by  tubes  known 
to  be  good.  Intermittent  ^.roubles  may  be  caused 
by  loose  elements  in  tubes,  and  the  shock 
test  may  be  used  to  locate  the  trouble. 

Signal  tracing  through  the  unit  to  a  faulty 
stage  is  the  most  often  used  procedure.  The 
size  of  the  unit  would  determine  whether  signal 
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tracing  by  states  or  isolating  the  unit  into 
subunits  by  checking  input  and  output  wave- 
forms would  be  the  best  procedure  to  follow. 
Once  the  stage  is  determined,  voltage  and 
resistance  checks  should  be  made.  When  in- 
correct voltages  are  found,  resistance  checks 
may  be  made  to  establish  the  cause.  Voltage 
and  resistance  indications  are  also  included  in 
the  equipment  instruction  book. 

If  the  TD  is  observant  and  employs  analytical 
and  logical  effect-to-cause  reasoning,  the 
troubleshooting  procedure  can  be  shortened 
considerably.  Often  the  faulty  unit,  or  even 
the  component,  may  be  singled  out  before 
removing  a  single  panel  or  inspecting  a  single 
computer. 

PREVENTIVE  MAINTENANCE 

Most  training  devices  comprise  both  com- 
plex electronic  units  and  delicate  mechanical 
equipment.  Satisfactory  operation,  therefore, 
requires  employment  of  the  best  standard 
maintenance  procedures  for  both  types  of  equip- 
ment in  order  to  maintain  the  trainers  in  the 
best  operating  condition.  It  is  necessary  to 
adopt  a  systematic  procedure  iGt  both  daily  and 
periodic  inspection  and  servicing  with  the  ob- 
jective of  anticipating  and  forestalling  trouble, 
making  immediate  repairs,  and  in  general 
assuring  uninterrupted  and  smooth  functioning  of 
all  units  of  the  trainers. 

Failure  in  the  equipment  di^^-ing  continued 
use  may  range  from  sudden  breu.iiown,  where 
the  seat  of  the  trouble  is  at  once  clear,  to 
general  overall  wear  and  deterioration  of  the 
various  components  over  a  long  period  of  time. 
Particularly,  gu\ard  against  general  overall 
deterioration  by  conducting  complete  inspec- 
tions and  testSj  both  daily  and  at  periodic 
intervals. 

A  log  must  be  maintair  '  to  record  all 
failures,  alterations^  and  t  ^vations  con- 
cerning the  equipment,  thus  pe*.,  iti.ig  a  valu- 
able systematic  use  of  accumulated  operational 
and  maintenance  e:^erience. 

Periodic  Inspections 

The  main  operating  units  of  the  ti-ainer  must 
be  checked  each  day.  It  is  desirable  to  make 
daily  visual  and  operational  inspections  to 
anticipate  functional  difficulties.  The  Handbook 


of  Operation  and  Maintenance  gives  detailed 
information  on  how  the  checks  and  inspections 
should  be  conducted. 

The  daily  inspection  should  include  both 
a  visual  and  an  operational  check.  The  trainer 
should  be  checked  visually  for  loose  leads, 
improper  connections,  leaking  capacitors,  etc., 
prior  to  applying  power  to  the  equipment.  The 
observations  of  the  operational  function  of  a 
trainer  and  the  indications  received  will  aid 
in  establishing  whether  the  trainer  is  functioning 
properly.  An  imp:.oper  indication  will  aid  In 
localizing  the  trouble  to  a  component  assembly 
or  subassembly. 

The  daily  inspection  will  often  reveal  dis- 
crepancies that  may  be  corrected  at  that  time 
with  minimum  amounts  of  labor  and  parts. 
Such  discrepancies,  if  left  uncorrected,  might 
result  in  a  major  maintenance  problem. 

The  complete  system  should  be  checked  at 
regular  intervals.  Experience  will  determine 
how  often  these  checks  are  necessary.  However, 
it  is  better  to  check  too  often  than  to  permit 
breakaown  to  occur.  The  Handbook  of  Operation 
and  Maintenance  Instixictions  will  provide  in- 
formation on  how  periodic  inspections  should 
be  carried  out.  To  insure  that  the  equipment  is 
maintained  in  its  best  condition  and  at  peak 
performance,  the  following  general  procedures 
should  be  followed: 

1.  Always  keep  equipment  clean. 

2.  Measure  the  outputs  of  all  power  supplies 
at  frequent  intervals.  Make  any  necessary 
adjustments. 

3.  Make  visual  checks  of  functioning  of  all 
mechanical  units,  such  as  motors,  gf^nrs,  dif- 
ferentials, bearings,  etc.,  that  are  visible  when 
equipment  is  in  operation. 

4.  Become  familiar  with  normal  sounds  of 
relays  and  rotating  parts;  characteristic  ap- 
pearance of  tubes  and  dials;  and  temperatures 
of  tubes,  transformers,  motors,  and  resistor 
assemblies  while  the  equipment  is  in  opera- 
tion. 

5.  Always  tighten  all  holddown  screws  on 
cable  mounting  lugs  and  terminal  boards  when- 
ever maintenance  is  performed  on  the  trainer. 
However,  it  is  not  advisable  to  tighten  setscrews 
on  gears,  shaft  couplings,  and  other  rotating 
components  as  a  routine  procedure  while  per- 
forming other  maintenance.  Such  tightening  could 
introduce  backlash,  disturb  critical  adjustments, 
or  strip  the  screw  threads. 
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CORRECTIVE  MAINTENANCE 

In  maintaining  and  servicing  operational 
trainers,  it  is  of  primary  importance  to  look 
for  simple  malfunctions.  The  method  suggested 
below  offers  a  good  procedure  for  recognition 
and  location  of  trouble: 

1.  Observation  of  controls  and  instruments. 

a.  Do  all  controls  have  proper  loading 
for  the  operational  condition  existing? 

b.  Do  all  instruments  register  tlie  ap- 
propriate indications? 

c.  Do  all  instruments  follow  properly 
when  operational  conditions  change? 

2.  Analysis  for  possible  cause. 

a.  K  trouble  exists,  is  it  confined  to  a 
single  system? 

b.  Is   it   electrical   or   mechanical  in 
nature? 

c.  If   electrical,    can  it  be  caused  by 

(1)  a  faulty  power  supply? 

(2)  a  bad  tube  or  tubes? 

(3)  an  open  circuit? 

(4)  a  short  circuit? 

(5)  an  open  potentiometer? 

d.  If  the  trouble  is  mechanical,  can  it  be 
caused  by 

(1)  a  loose  cam? 

(2)  a  broken  microswitch? 

(3)  a  jammed  shaft? 

(4)  fouled  gear  teeth? 

3.  Study  of  schematic  drawings. 

a.  Before  using  tools  or  test  instruments, 
study  the  system  and  chassis  schematics  and 
analyze  the  problem  as  follows: 

(1 )  Break  the  trouble  down  into  causes 
which  could  originate  in  a  certain  system  or 
systems. 

(2)  Localize  the  trouble  to  an  area  of 
the  trainer. 

(3)  Determine,  if  possible,  which 
chassis  is  originating  the  trouble. 

4.  Preliminary  testing. 

a.  After  the  system  or  chassis  causing 
the  trouble  has  been  tentatively  determined^use 
the  necessary  tools  and  test  instruments  to 
determine  which  components  are  causing  the 
trouble  and  adjust  or  replace  them  as  required. 

b.  It  is  rarely  necessary  to  realine  the 
entire  trainer.  It  may  be  assumed  that  since  the 
trainer  was  operating  properly  prior  to  the  oc- 
currence of  the  trouble,  all  potentiometJrs, 
cams,  switches,  etc.,  were  then  in  proper  aline - 
ment.  Minor  adjustments  are  normally  made  as 


required  during  regular  inspection  and  mainte- 
nance periods.  Therefore,  an  adjustment  must 
never  be  undertaken  until  it  first  has  been 
definitely  ascertained  that  tlie  adjustment  is 
necessary.  In  many  cases  what  appears  to  be 
niisalinement  will  prove  to  be  a  defective  tube, 
potentiometer,  or  some  similar  fault. 

c.  In  no  case  should  any  adjustment  be 
attempted  until  the  equipment  has  been  turned 
on  for  sufficient  time  to  assure  that  all  compo- 
nents have  arrived  at  a  stable  operating  tem- 
perature condition.  Adjustments  made  before  the 
equipment  has  had  time  to  warm  up  will  ordi- 
narily be  faulty. 

d.  Testing  and  alinement  cannot  be  per- 
formed with  inaccurate  or  inferior  test  equip- 
ment and  instruments.  The  instruction  handbook 
for  the  trainer  will  itemize  the  approved  test 
equipment. 

Not  until  the  above  checks  are  made  should 
additional  tests  be  undertaken.  The  trouble- 
shooting charts  in  the  maintenance  handbooks 
give  typical  troubles  and  their  causes,  but  for 
obvious  reasons  they  are  not  intended  as  com- 
plete guides  to  troubleshooting. 

By  mainiaining  acci^rate  maintenance  logs 
it  can  be  determined  if  troubles  occurring  in 
the  trainer  are  caused  from  particular  parts 
or  circuits.  A  particular  component  may  con- 
tinually break  down  because  of  unusually  high 
voltage,  or  methods  used  when  operating  the 
trainer.  The  records  of  continuing  trouble  will 
show  a  trend  of  future  breakdowns.  A  study  of 
the  operation  of  the  circuitry  may  indicate  that  a 
change  in  operating  procedures  is  necessary,  or 
a  modification  to  the  trainer  should  bo  made. 

The  procedures  set  forth  in  the  latest  edition 
of  NavTraDevCen  Instruction  4T:;;0. 1  are  to  be 
followed  when  accomplishing  a  modification  or 
when  an  activity  desires  assistance  in  develop- 
ing a  modification. 

(See  the  Training  Device  Guide,  NAVSO 
P-530-.2.) 

SUPERVISING  REPAIR  WORK 

One  of  the  most  important  duties  of  a  senior 
Tradevman  is  that  of  supervising  repair  work. 
He  instructs  personnel  concerning  the  different 
repair  jobs  which  must  be  done.  He  chC;cks  on 
the  progress  of  the  work,  and  gives  additional 
advice  or  instructions  when  necessary.  He 
should  also  check  the  job  to  see  that  it  has  been 
performed  and  completed  properly  and  in  ac- 
cordance with  his  instructions. 
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After  the  CPO  in  charge  has  obtained  com- 
plete information  on  a  new  job  and  has  decided 
what  repairs  or  replacements  are  necessary,  he 
must  then  decide  who  is  to  the  job.  In  order 
to  make  this  decision,  the  chiof  must  know  what 
experience  the  men  ha%'e  had  with  different  types 
of  repair  work,  and  what  skills  they  have  in 
operating  test  equipment  and  in  using  tools. 

When  the  workload  is  light  and  time  is  avail- 
able, the  chief  can  assign  new  jobs  to  relatively 
inexperienced  personnel  in  order  to  give  them 
training  and  experience.  However,  if  a  job  must 
be  performed  in  a  short  time,  the  chief  will  gen- 
erally assign  the  job  to  one  of  the  best  men.  In 
routine  assignments,  the  more  complicated  ar*i 
difficult  repair  work  is  given  to  the  higher  rated 
men  and  the  less  difficult  jobs  are  given  to  the 
lower  rated  men.  The  assignment  of  a  new  job 
also  depends  a  great  de^'  ^^pon  the  availability 
of  tools,  test  equipment,  and  personnel. 

STARTING  THE  JOB 

The  man  who  is  going  to  do  the  re^.air  job 
must  be  given  detailed  information  on  how  the 
job  is  to  be  performed.  The  senior  TD  should 
be  careful  to  see  that  the  man  fuV.y  understands 
What  he  is  going  to  do,  so  as  to  prevent  any  mis- 
takes due  to  raisunderstanding  of  instructions. 
The  amount  of  instruction  depends  upon  the 
knowledge  and  experience  of  the  man  concerned. 
If  he  is  an  experienced  rated  man,  it  may  only 
be  necessary  to  tell  him  what  repairs  must  be 
accomplished.  Inexperienced  men  will  need  ad- 
ditional instructions  on  what  test  equipment  to 
use,  and  the  proper  procedure  to  follow.  Men 
should  understand  that  they  are  free  to  ask  any 
questions  in  case  they  are  in  doubt  about  any  de- 
tails in  doing  their  assigned  work.  Men  will  ask 
questions  when  it  is  to  their  advantage  to  do  so. 

In  addition  to  giving  instructions  on  how  a 
job  should  be  accomplished,  it  is  also  advisable 
to  give  information  concerning  the  importance  of 
the  job,  the  origin  of  the  job,  and  the  part  that 
each  person  will  play  in  accomplishing  the  com- 
plete repair  job.  In  general,  men  are  interested 
in  why  a  job  is  necessary,  and  how  it  is  to  be  ac- 
complished, and  will  usually  turn  out  better  work 
when  they  have  a  clear  picture  of  the  total  job. 

CHECKING  PROGRESS  OF  WORK 

The  assignment  of  work  is  only  the  first  step 
in  processing  a  job.  The  chief  who  is  in  charge 
must  know  his  men.  He  should  have  a  fairly 
good  idea  of  each  man's  skill  and  ability,  as  well 


as  his  knowledge  regarding  the  operation  of 
equipment  and  accomplishing  repair  work. 

The  best  way  in  which  the  TD  supervisor 
can  obtain  this  knowledge  is  to  make  frequent 
inspections  and  check  the  i-rocrress  of  work 
being  performed.  In  thzt  vvay,  he  will  have  a 
good  idea  as  to  which  jobs,  or  which  men,  will 
require  the  most  supervising;. 

When  checking  on  the  prog:ress  of  work, 
the  senior  TD  should  be  sure  that  the  men  are 
observing  proper  safety  precJ^^Jtions  in  regard 
to  themselves  and  the  equipiT.ent  they  are 
operating.  In  addition,  he  should  see  that  each 
man  is  using  the  proper  tools,  and  note  the 
quality  of  work  being  performed. 

In  case  of  any  doubt,  the  chief  should  check 
to  see  that  the  men  understand  his  instructions 
properly  and  are  doing  the  work  correctly.  If 
necessary,  the  chief  should  provide  additional 
instructions  to  give  a  better  understanding  of  the 
job,  or  to  improve  workmanship.  By  frequently 
talking  to  the  men  and  answering  their  questions, 
th?  chief  can  prevent  work  and  material  from 
being  wasted,  as  could  be  the  case  if  he  were 
not  available  to  ffive  the  correct  details.  The 
chief  who  has  interest  and  confidence  in  his  men 
and  their  work  will  find  that  men  have  confidence 
in  him  as  a  good  supervisor. 

Complications  may  develop  on  some  repairs 
which  may  require  additional  planning  and  re- 
vised repair  procedures.  By  observing  the 
progress  of  the  various  jobs,  and  whether*  any 
are  ahead  or  behhid  the  planned  schedule,  the 
supervisor  will  br:  able  to  change  the  schedule 
in  or(ier  to  preveiu  '^cittlenecks. " 

CHECKING  ON  COMPLETED  JOBS 

When  a  job  has  been  completed,  the  senior 
TD  in  charge  should  inspect  and  approve  the 
work.  Inspection  is  necessary  to  insure  that  the 
repair  job  or  the  replacement  parts  will  be 
satisf  tory.  Inspection  of  repaired  equipment 
and  r  liacement  parts  may  be  accomplished 
either  visually  or  by  means  of  measuring  in- 
struments. In  addition,  tests  are  performed  to 
check  the  condition  of  repaired  equipment. 

The  senior  PO  is  responsible  for  determin- 
ing whether  the  repair  job,  including  replacement 
parts,  meets  the  following  standards: 

1.  Have  the  repaired  parts  been  correctly 
installed  in  accordance  witii  instructions? 

2.  Is  the  repaired  item  or  replacement  part 
free  from  defects  in  material  and  workmanship? 
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3.  Have  all  parts  or  accessories  to  the  re- 
paired equipment  been  replaced  or  reinstalled 
correctly? 

4.  Has  the  proper  replacement  part  been 
used  in  making  repairs? 

5.  Has  the  part  or  item  been  properly 
checked  and  deemed  read}^  for  service? 

The  above  are  some  of  the  thin^d  a  chief 
must  consider  before  the  job  is  completed  and 
the  enuipment  ready  vo  be  used.  No  one  should 
allow  repair  work  to  be  considered  complete 
until  the  chief,  the  TD  repairman,  snd  the 
operator  of  the  equipment  are  satisfied. 

INSTALLATION  OF  TFAINmG  DEVICES 

In  order  to  have  the  device  available  for  uti- 
lization as  soon  after  its  arrival  as  possible  and 
to  insure  optimum  maintenance  and  perform- 
ance, certain  preparations  should  be  made  as 
soon  afr  .delivery  of  a  device  is  anticipated.  If 
assistance  in  planning  is  required,  the  cognizant 
Regional  or  Area  Office  of  the  Naval  Training 
Device  Center  (NTDC)  should  be  contacted. 

Space  and  power  requirements  for  the  device 
should  be  ascertained  in  advance  of  delivery. 
The  necessary  arrangements  for  installation  of 
the  device  should  be  made.  This  may  include 
building  modifications,  additional  electrical 
power  and  power  equipment,  and  any  other  per- 
tinent equipment  or  supplies,  if  power  require- 
ments are  unusual,  or  if  the  device  or  training 
system  is  large,  it  may  be  nec^rssary  to  obtain 
the  assistance  of  the  local  public  v<?oxks  depart- 
ment. These  requirements  are  usually  stated  in 
the  publications  pertainine:  to  the  device,  or  they 
may  be  obtained  from  the  appropriate  regional 
or  area  office. 

Personnel  requirements  for  installation  and 
maintenance  of  the  device  should  be  anticipated 
prior  to  its  arrival.  If  additional  TD's  are  re- 
quired, an  increase  in  the  station  personnel 
allowance  must  be  made.. 

If  a  new  device  is  of  such  complexity  that  the 
NTDC  considers  factory  training  of  Tradevmen 
to  be  necessary,  then  the  NTDC  will  automatic- 
ally make  arrangements  for  '  '  training.  Key 
personnel  from  the  receiving  .  des  attend 
the  course.  The  course  is  usually  conili"  "ted  in 
advance  of  shipping  the  device  to  al-.ow  rV^/ming 
details  to  be  completed. 

Specialized  technical  assistance  is  often 
necessary  for  the  installation  and  initial  main- 
tenance period  of  complex  devices.  NTDC  nor- 
mally provides  this  assitance  under  the  terms 


of  th'V  -contract  with  the  manufacturer. 

•'pecial  tools,  which  may  be  required  for 
at  _  laintenance,  areu.sually  furnished  as  de- 
vice accessories.  Requirements  for  repair  parts 
should  be  anticipated  and  ?.ction  taken  as  soon 
as  receipt  of  the  new  device  is  made  known. 

Early  planning  for  the  device's  arrival  also 
includes  the  provisions  for  the  funding  of  the 
installation.  Allotments  are  provided  for  this 
program  and  requests  for  funds  are  made  in 
accordance  with  NTDC  Instruction  7303.1 
(through  current  change). 

After  the  device  arrives,  the  CPO  in  charge 
of  the  installation  should  see  that  adequate  pre- 
cautions are  taken  during  the  installation,  both 
as  to  safety  of  personnel  and  care  of  the  device. 
If  a  NTDC  field  service  engineer  or  contract  en- 
gineer is  assigned,  the  CPO  should  see  that  the 
necessary  manpower  and  facilities  are  available. 

Evaluation  of  the  device  is  conducted  after 
all  adjustments  have  been  accompli:  ^.  >d  and  a 
predetermined  operating  time  has  elai?B6d.  This 
evaluation  is  accomplished  with  or  without  the 
assistance  of  NTDC.  From  the  rt;.suits  of  this 
evaluation,  the  cognizant  training  agency  will 
be  advised  of  the  feasibility  of  further  pro- 
curements and  possible  modifications  if  neces- 
sary- 

INSTRUCTIONAL  USE  OF 
TRAINING  DEVICES 

In  the  utilization  of  training  devices,  con- 
siderable emphasis  is  often  placed  upon  the 
number  of  hours  of  training  time  secured. 
While  it  is  important  that  a  trainer  be  used 
as  many  hours  per  day  as  possible,  quantity 
without  quality  will  probably  result  in  a  com- 
paratively Small  increase  in  student  proficiency. 
The  devices  alone  do  not  train  men;  a  well- 
planned  and  well-managed  program  is  neces- 
sary. 

It  is  essential  that  a  device  be  used  at  its 
full  trr>.inin£5  potential.  A  poor  training  prop  ram 
or  negligf^n  ?/?  in  administering  a  good  program 
msy  have  adverse  effects  on  the  student's 
i  eruonvi.  jvce  in  the  aircraft  Poorly  devised  and 
bac^Jy  d;.ninistered  training  programs  can  be 
da  ^ 

p  i  '-^  au  u  rg ent  and  tim  e-  consu ming  ad- 
ministrative  responsibility  to  secure  and  main- 
tain a  sfiioothly  functioning  prOi;^ram  which 
adequately  trains  students  in  those  areas  which 
are  required  for  the  Fafe  and  efficient  per- 
formanc?   of  their  missions  in  the  aircraft. 
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The  development  and  administration  of  an  ef- 
fective program  is  not  an  easy  task,  nor  is 
it  something  that  can  be  done  and  then  forgot- 
ten. Qjice  a  program  is  put  into  operation, 
it  is  continually  necessary  to  locate  deficiencies 
and  to  correct  malpractices.  Hesponsible 
authorities  cannot  blithely  assume  that  any  train- 
ing program  is  being  conducted  in  an  effect'  "e 
manner.  Ineffective  and  dangerous  practices  may 
not  be  apparent  to  the  casual  observer;  there- 
fore, a  system  of  quality  control  must  be  devised 
for  identifying  these  practices. 

REQUIREMENTS  FOR  QUALITY  CONTROL 

Training  device  utilization  to  date  has  brought 
to  the  forefront  four  requirements  whichappear 
critical  for  controlling  the  quality  of  training. 
These  requirements  are  discussed  in,  the  fol- 
lowing paragraphs. 

Adherence  to  the  Training  Program 

Once  a  training  program  has  been  developed, 
that  program  should  be  followed  until  changed 
for  good  ari  sufficient  reasons.  When  individual 
instructois  deviate  from  a  prescribed prograai, 
they  often  detract  from  the  effectiveness  of 
training.  Even  small  deviations  are  often  harm- 
ful because  they  seem  to  breed  further  altera- 
tions, and  the  end  result  is  freqv':  Jiiy  a  chaotic 
program  in  which  no  one  knows  V;bnt  type  of 
training,  if  any,  the  average  student  is  receiv- 
ing. Once  a  training  program  is  established, 
provisions  should  be  made  to  insure  that  the 
training  program  is  carried  out  as  it  was 
planned. 

Validity  of  Information 

Every  effort  should  be  made  to  insure  thac 
instructors  are  giving  students  the  correct 
information  on  each  procedure  taught  during  a 
course.  The  teaching  of  incorrect  procedures 
must  be  identified  as  soon  as  possible  to 
protect  the  student. 

Frequently  these  incorrect,  and  possibly 
dangerous,  procedures  are  hard  to  detect.  They 
usually  enter  the  program  because  of  insuf- 
ficient information  regarding  the  procedure  or 
because  of  unauthorized  deviations  from  the 
training  program.  Constant  research  is  neces- 
sary to  obtain  accurate  and  definite  informa- 
tion on  procedures  used  in  the  air.  To  this 
end,   flight   trainer   personnel   must  actively 


seek  and  secure  the  support  of  student  and 
flight  training  personnel. 

Maintenance  of  Equipment 

Irregular  trainer  malfunctions  will  occur 
which  can  have  extremely  undesirable  training 
consequences.  If  training  is  given  when  mal- 
functions are  present,  the  possibility  exists  that 
the  unorthodox  procedures  required  to  by  pass 
trainer  malfunctions  will  carry  over  to  the 
aircraft.  This  is  especially  likely  when  in- 
experienced pilots  and/or  crewmembers  are 
being  trained.  If  malfunctions  are  not  corrected 
within  a  reasonable  period  of  time,  training 
personnel  may  give  up  and  begin  to  ''live 
with''  the  deficiencies.  When  instructor  or 
administrative  personnel  discover  malfunctions 
that  result  in  the  teaching  of  procedures  which 
do  not  apply  to  the  aircraft,  they  should  take 
steps  immediately  to  insure  the  correction  of 
these  malfunctions. 

Scheduling  of  Students 

Improper  scheduling  can  have  serious  ef- 
fects on  student  and  insti^ctor  morale  as 
well  as  reduce  the  effectiveness  of  training. 
The  primary  requirements  for  proper  schedul- 
ing are: 

1.  Each  student  must  receive  all  the  train- 
ing time  that  has  been  allocated  to  him. 

2.  Each  student  should  meet  the  pvoficiency 
requirements  specified  for  the  particular  course 
to  which  he  is  assigned. 

3.  In  the  case  of  crew  trainers,  crew 
j  itegrity  should  be  maintained  for  training, 
if  permanent  crews  are  used  in  the  aircraft. 

4.  Each -student  should  be  allowed  to  com- 
plete th^  prescribed  course  without  unneces- 
sary interruptions. 

5.  A  pilot  or  crewmember  who  has  recently 
completed  a  course  must  not  be  sent  back 
for  more  training  just  to  ''fill  quotas." 

OBTAINING  INFORMATION  FOR  USE 
IN  IMPROVING  TRAINING  QUALITY 

This  section  su'^'^f^sts  a  number  of  pro- 
cedures for  securing  information  which  can  be 
used  to  correct  deficiencies  in  training 
programs.  If  this  type  of  information  is  not 
available,  it  will  be  found  very  difficult  to 
make  worthwhile  improvements,  since  real 
deficiencies  will  probably  remain  undetected. 
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Methods  for  correcting  the  deficiencies  are  dis- 
cussed later. 

Monitoring  Training  Sessions 

Frequent  monitoring  of  flights,  briefings, 
critiques,  and  other  instructional  sessions  by 
supervisory  personnel  are  effective  ways  to 
obtain  information  regarding  the  degree  to  which 
instructors  adhere  to  the  prescribed  program, 
and  to  insure  accuracy  in  the  information  given 
to  students  b>  instructors. 

Supervisory  pr  oonnel  can  attend  training 
sessions  and  look  for  deficiencies  in  the  con- 
duct of  the  program.  These  deficiencies  should 
be  recorded  as  soon  and  as  specifically  as 
possible.  General  impressions  should  be 
avoided,  since  suggestions  based  on  such  im- 
pressions will  be  of  little  help  to  the  instructor 
in  improving  his  techniques.  It  is  important 
to  remember  that  the  true  situation  may  not 
be  easily  observed  by  a  supervisor.  Most 
instructor  are  not  at  their  best  when  being 
observed,  and  some  will  consciously  alter 
their  methods  when  an  observer  is  present. 

In  some  cases  it  may  be  possible  to  make 
a  tape  recording  of  the  training  session.  Much 
can  be  learned  in  this  way,  and  instructors 
seldom  resent  this  type  of  monitoring  as  long 
as  they  have  been  informed  that  it  will  be 
periodically  done. 

Analyzing  Student  Performance  Checks 

Performance  checks  can  Berve  as  sources 
of  unbiased  information  on  some  aspects  of 
training.  These  records  of  each  student's  per- 
formance are  filled  out  by  the  instructors  dur- 
ing the  flight.  Analyses  of  information  obtained 
from  the  form  employed  in  administering  such 
checks  have  pro/ed  useful  to  supervisory 
pei'sonnel  in  improving  the  quality  of  training. 

The  following  are  some  examples  of  the 
types  of  information  which  can  be  obtained 
from  analyzing  performance  checks: 

1.  Since,  observations  recorded  on  the  per- 
formance checks  serve  as  the  basis  for  cor- 
rective instructions  during  the  critique,  a  key 
function  of  the  instructor  is  to  recognize  and 
record  the  student's  errors.  If  -he  observations 
are  made  completnv  and  correctly,  thj  in- 
structor can  infO'  a  the  students  of  their  faulty 
procedures  and  suggest  corrective  actions. 
An  analy sis  of  the  e rro rn  r  ;0 rded  by  an 
instructor  can  give  an  indication  of  his  teach- 
ing ability  by  providing  such  information  as 


the  average  number  of  errors  he  record^;  for 
each  of  the  normal  and  emergency  procedure  ' 
included  in  the  flight.  If  an  instructor  con- 
sistently observes  few  or  no  faults  ictunlly 
present  in  procedures,  or  neglects  certain 
procedures,  the  soundness  of  instruction  during 
the  critique  is  questionable  and  student  errors 
are  likely  to  be  repeated, 

2.  '^Command  decisions''  made  by  the 
students  regarding  flight  procedures  or  equip- 
ment breakdowns  may  make  it  necessar\'  for 
the  instructor  to  deviate  from  the  prepared 
training  outline  by  eliminating  one  or  more 
of  the  scheduled  procedures.  However,  it  is 
possible  that  a  poor  instructor  vvill  eliminate 
an  unjustifably  large  nu:£iber  of  procedures 
from  the  training.  Such  a  pi  ^,^/cice  on  the 
part  of  a  poor  in^tiiactor  can  seriously  reduce 
the  effectiveness  of  training,  since  a  student 
nf.ay  not  have  a  chanc<  to  practice  all  the  pro- 
cedures that  have  been  carefully  selected  for 
inclusion  in  the  course.  The  number  of 
procedures  completely  omitted  from  the  pro- 
gram by  each  instructor  can  be  obtained  by 
reviewing  the  performance  checks  which  he  has 
filled  out. 

3.  Some  instructors  tend  to  make  their 
training  flights  shorter  than  required  by  the 
curriculum.  This  practice  deprives  the  students 
of  trainer  time  that  has  been  allocated  to  them 
and  results  in  reduced  trainer  utilization.  It 
also  indicates  that  the  instructor  is  eliminating 
certain  procedures  from  the  flight.  The  length 
of  each  flight,  as  reported  on  the  performance 
checks,  can  be  used  to  obtain  the  average 
length  of  the  periods  conducted  by  each  in- 
stinictor. 

4.  Within  certain  commands,  crew  integrity 
is  a  requirement  for  the  effective  utilization 
of  multiplace  flight  trainers.  Whenever  pos- 
sible, crews  who  are  regularly  flying  together 
should  report  for  flight  trainer  practice  together. 
Crew  substitutions  after  a  course  has  started 
can  be  harmful  and  should  be  approved  only 
under  exceptional  circumstances.  Information 
regarding  crew  integrity  can  be  obtained  from 
the  form  used  with  performance  checks. 

Collecting  Opinions  and 
Suggestions  From  ;!^'Mdents 

The  opinions  j'r'  suggestions  of  students 
have  proved  to  be  valuable  sources  of  infox-ma- 
tion  for  improving*  programs.  This  information 
can  be  obtained  by  having  the  students  fill 
out  a  questionnaire  consisting  of  a  number  of 
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u-ell-designed  items,  or  by  having  supervisor>' 
personnel  intc-rview  the  students  after  they  com- 
plete training.  Of  these  two  methods,  the 
questionnaire  has  some  advantages  since  it 
will  give  a  record  of  a  large  number  of  student 
reSi  onses  which  can  be  tabulated  for  report 
purposes,  and  it  requires  less  of  the  super- 
visor's time.  However,  the  interview  will  result 
in  more  detailed  information  on  student  opinions 
and  suggestions.  In  practice,  it  is  probably 
be^t  to  use  a  combination  of  the  two  methods. 
The  questionnaire  can  be  used  with  all  oX  the 
students  to  obtain  an  overall  appraisal  of  the 
program;  whereas,  the  interview  can  be  used 
occassionally  to  obtain  detailed  information  and 
suggestions  pertaining  to  persistent  problem 
arpas. 

General  topics  upon  which  student  opinion 
and  suggesti'^ns  cin  be  obtained  are: 

1.  Differences  between  the  trainer  and  the 
aircraft  wnich  could  possibly  have  an  adverse 
effect  on  the  student's  subsequent  performance 
in  the  aircraft, 

2.  Type,  amount,  and  value  of  instruction 
given  during  briefings,  critiques,  flights,  and 
lortures. 

3.  Appropriateness  of  the  procedures  given 
during  the  training  periods  as  well  as  the 
relative  empha.^es  given  to  various  procedures. 

4.  Methods  of  conducting  flights  witn 
emphases  on  the  realism  and  the  adequacy 
of  the  buildup  to  emergencies. 

When  personal  signatures  are  required  on 
questionnaires,  students  tend  to  try  to  please 
the  instructor  with  their  answers,  no  matter 
how  much  assurance  is  given  that  their 
criticisms  will  not  be  used  against  them. 
This  tendency  can  be  reduced  by  not  requiring 
the  students  to  put  their  names  on  the  question- 
naire. Truth,  even  when  it  hurts,  should  be 
sought  with  such  questionnaires,  it  must  be 
realized  that  student  opinions  are  not  full 
substitutes  for  scientific  investigations  of  the 
worth  of  a  training  device  or  a  training  pro- 
gram. When  opinions  are  obtained  from  a  suf- 
ficiently large  g.^oup  of  students,  they  can  be 
a  useful  and  readily  available  source  of  in- 
formation. However,  they  may  be  misleading 
if  they  are  not  properly  interpreted. 

Gathering  Information 
From  Outside  Sources 

Some  of  the  informb^tion  needed  to  keep 
a  training  program  up  to  date  must  be  obtained 
from  sources  outside  the  training  unit.  Super- 


visory and  instructor  personnel  should  have  the 
m».  :  recent  information  available  on  current 
procedures  and  the  operation  of  the  aircraft. 
The  following  are  some  of  the  publications 
which  are  helpful: 

1.  The  Pilot's  Handbook  for  the  aircraft 
simulated. 

2.  Aircraft  manufacturers'  publications. 

3.  Pertinent  Bureau  instructions. 

4.  Naval  Aviation  News. 

5.  Pubi:; nations  of  the  U.S.  Navai  Aviation 
Safety  Center,  NAS,  Norfolk,  Viriginia. 

6.  Federal  Aviation  Agency  publications 
such  as  the  Flight  Information  Manual  ar.^! 
ANC  Procedures  for  the  Control  of  A^r  Traf- 
fic. 

METHODS  FOR  IMPROVING 
TRAINING  QUALITY 

Accurate  and  well-defined  information  in 
the  areas  mentioned  intheprece  .ingparagraphs 
serves  as  the  basis  for  initiating  continuing 
and  realistic  administrative  actions  for  im- 
proving the  training  program.  In  fact,  many  of 
the  methods  of  collecting  information,  by  their 
mere  use,  tend  to  improve  the  quality  of 
training.  Methods  which  have  proved  successful 
in  effecting  irxiprovement  in  synthetic  device 
programs  are  discussed  below. 

Staff  Meetings 

Staff  meetings  are  one  of  the  most  useful 
and  efficient  methods  for  making  improvements 
in  a  program.  During  these  meetings,  the  divi- 
sion officer,  leading  chiei,  and/or  the  petty 
officer  in  charge  of  instructors  can  discuss 
existing  deficiencies  in  the  program  and  can 
initiate  corrective  measures.  Most  of  the  meet- 
ings will  require  only  the  presence  of  the  in- 
structors, but  for  certain  topics,  it  may  be 
advisable  to  have  maintenance  personnel  also 
present  so  that  they  can  gain  an  understanding 
of  how  good  trainer  maintenance  can  help 
solve  the  problems  involved.  Listed  in  the  below 
paragraphs  are  some  suggested  topics  for  staff 
meetings. 

STAFF  RECOMMENDATIONS.-Supervisors 
should  encourage  instructor  and  maintenance 
personnel  to  make  any  recommendations  they 
have  for  improving  the  program.  These  recom- 
mendations should  be  freely  discussed  and  a 
decision  made  by  the  supervisor  on  whether  or 
not   to   incorporate   them  into  the  program. 
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I^STRUC  TOR  D E  FIC IE  NC  IE S .  -  P lOC  edu  re  s 
tf^^t  are  being  incorrectly  taught  should  be 
<:^Mieci  to  the  attention  of  the  instructors.  In 
^  5^f  meeting,  this  must  be  done  in  such 
^  v^'^y  that  even  the  poorest  instructor  -v^ill 
r^Q>t  ^^el  he  is  being  ridiculed.  Criticism  should 
^Iv^ys  be  constructive.  Telling  a  group  ot  man 
t^at  they  need  to  improve  does  little  good 
i>^\less  they  are  also  given  some  suggestions 
Oh  ho-w  to  improve-  Whenever  possible,  in- 
^t^-uctors  should  be  complimented  on  above- 
^V^rrage  performance.  Instructors  whose  per- 
i^rt^^ce  is  poo^  should  be  individually  inter- 
Vie'^^d  so  that  their  specific  deficiencies  may 
Pointed  out  to  them  and  suggestions  for 
li^provement  given. 

PROCEDURE  REVIEWS.--Review6  of  the 
^bo^^^dures  taught  in  the  trainer  should  be 
JJ^ld  periodically  to  insure  that  everyone  is 
t^^aching  these  procedures  correctly.  Whenever 
jT^vi^ions  are  made,  they  should  be  discussed 
thoroughly  and  immediately  incorporated  into 
i^e  Pi^ogram.  Supervisors  should  be  certain  that 
i^ey  wake  definite  decisions  on  controversial 
t'^pjcs  discussed  at  staff  meetings.  If  this  is  not 
c^^n^i  or  ii  these  decisions  are  net  emphasized, 
<^Qn^iderable  confusion  may  result. 

^h- The -Job  Training 

O^od  on-the-job  training  for  instructors  and 
i^ai^tenance  men  is  essential,  Sug^'estions  for 


training  maintenrnce  py^^sOnn^l  were  sriven 
earlier  in  this  chapter,  f  ^air^lng  for  instmctorss 
should  include  fivini:  th^  trainer  through  ^^^h 
procedure  they  viU  toe  ^eauir^ci  to  in^jtrurt, 
observing  an  experieuc^c^  ^^is^ructor,  and'in^U>\ 
instructing  unier  the  /^PeA'ision  of  an  ex- 
perienced instructor,  possible,  flight  tini^ 
in  the  aircraft    . mulalei^  should  ^\so  be  aiven. 

Obtaining  Student,  Statior^ 
and  Command  Support 

To  conduct  an  efl  <  ^iVe  training  program^ 
training  personnel  mu^^ctv^eiy^eeK  and  secure 
the  support  of  student,  station,  and  command 
persoEinel.  Without  thei/  support,  little  can  be 
accomplished. 

Since  new  developments  are  Constantly  be  in^ 
made  in  the  manufactu^Te  d  training  devices, 
the  officers  in  charge  (^^  tJie  tr^ning  program 
at  a  station  or  in  a  sqi^^cirOn  may  not  be  fully 
aware  of  the  capabilities  ^f  operational  flight 
trainers.  As  a  trainirag  J^^ograi^  is  being  plan- 
ned, it  is  often  helpful  provicj^  familjanza- 
tion  in  the  equipme  it  ^ey  persQr^neJ.  These 
people  should  be  snc  mt^e  Mtur^of  thetraiiiing 
that  can  be  given,  and  si/^Uld  he  (Consulted  as 
the  syllabus  is  set  \\p  so  that  the  greatest 
possible  coordination  l/^tween  tr^aining  on  ^he 
ground  and  training  irx[P^  air  ^Uj  be  achi^^ved. 
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CHAPTER  4 


ELECTRONIC  TEST  EQUIPMENT 


A  Tradevman  must  be  able  to  t3st,  adjust, 
and  repair  equipments  containing  electronic  cir- 
cuits such  as  power  supplies,  voltage  andpowei* 
amplifiers^  phase  detectors,  amplitude  ^iid- 
ulatorSj  and  servomechanisms-  He  must 
capable  of  testing  these  circuits  for  continuity 
shorts,  and  grounds;  and  measuring  electrical 
quantities  such  as  voltage,  current,  power, 
frequency,  and  phase  angles.  This  chapter  dis- 
cusses  the  application  of  electronic  test  equip- 
ment as  well  as  some  of  the  equipment  circuits. 

Many  of  the  ^^-ueral  purpose  electronic  test 
instruments  are  described  in  detail  in  tl  o  Rate 
Training  Manuals  Basic  Electricity,  /Pers 
10086-B,  Basic  Electronics,  NavPers 
and  Tradevman  3  &  2,  NavPers  10376  low- 
ever,  this  chapter  provides  information  on  the 
selection  of  proper  test  instruments  and  their 
operating  limitations. 


MEASURING  INSTRUMENTS 

Maintenance  shops  are  equipped  withvarious 
types  of  meters.  They  range  in  complexity  from 
a  simple  plug-in  ammeter  to  an  electronic  volt- 
ohm  ammeter.  The  repairman  must  exercise 
judgement  in  the  sel?ction  of  the  proper  test 
instrument  to  insure  the  desired  results.  He 
must  not  only  base  his  selection  on  the  type  of 
meter  and  its  operating  ranges,  but  must  also 
consider  the  effect  the  meter  will  have  on  the 
circuit  bein^r  tested. 


MULTIMETER  AN/PSM-4C 

The  Multimeter  AN/PSM-4C  (fig.  4-1)  is 
desirrned  to  permit  the  technician  to  make 
measurements  of  voltage,  resistance,  and  cur- 
rent with  a  completely  self-contained  portable 
instrument.  It  can  measure  either  a-c  or  d-c 
voltagej,  d-c  resistance,  or  direct  current  in  a 


wide  range  of  values.  This  capability  covers 
the  basic  requirements  for  a  portable  tester  of 
this  type.  All  leads  and  accessories  are  stored 
in  a  compartment  built  into  the  cover,  which 
remains  with  the  instrument  at  al-  ^.imes.  The 
cover  forms  a  watertight  seal  when  clamped 
over  the  face  of  the  meter.  While  the  instrument 
is  in  use,  the  cover  clamps  over  the  back  of  the 
meter  keeping  the  accessory  compartment  ron- 
venient  to  the  operator.  Batteries  used  with  the 
meter  are:  one  BA-30  (1.5  volts)  and  one  BA- 
261/u  (22.5  volts.) 

In  the  accessory  compartment  there  if  a 
pair  of  standard  test  leads  (one  red  and  one  black) 
which  are  used  for  most  applications  of  the  in- 
strument. These  leads  have  elbow  probes  on  one 
end  to  conn  -M.  the  lead  into  the  circuit  jacks 
on  the  instrument.  They  have  probe  tips  <m  the 
other  end,  which  have  threaded  shoulders  to 
accept  the  alligator  clips  which  are  screwed 
on.  These  parts  are  used  to  make  ail  measure- 
ments, except  i-c  voltage  over  !,000  volts. 

For  measuring  d-c  voltages  over  1,000 volts, 
a  special  high  voltage  probe  is  provided,  and  is 
used  in  c  onjunction  with  the  standard  black  lead. 
One  end  of  the  lead  has  a  threaded  tip  which 
screws  on  a  post  in  the  face  of  th??  meter  (labeled 
5,000  VDC  MULTIPLIER)^  The  other  end  of  the 
lead  has  ahigh  voltage  multiplier  assembly  made 
of  red  plastic  with  a  clear  plastic  and  and  termi- 
nates in  a  crocodile  clip  at  the  end  of  a  short 
piece  of  flexible  wire.  The  clear  plastic  end  al- 
lows the  operator  to  observe  the  glow  of  a  neon 
lamp  when  there  is  high  voltage  present.  This  is 
a  warning  to  the  operat'  that  there  is  high  volt- 
age pres  ?nt  at  the  clip  and  that  he  should  not 
touch  it.  The  neon  lamp  is  in  series  with  a  100- 
megohm  resistor  within  the  housing.  When  a  high 
voltage  is  being  measured,  the  current  passes 
through  the  lamp  making  it  glow,  through  the 
resistor,  and  through  the  armature  of  the  meter. 

There  are  three  controls  on  the  face  of  the 
meter.  One  is  a  10-positon  rotary-switch  in  the 
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1.  High  voltage  p'-obe.  8. 

2.  Alligator  clips.  9. 

3.  Telephone  plug.  10. 

4.  Standard  test  lead  (red).  11  . 

5.  Standard  test  lead  (black).  12. 

6.  Function  switch.  13. 

7.  Current  and  voltage  range  s'^I^ctor.  14. 


5,000  VDC  multiplioi . 
■f  1,000  VDC  (red  lead). 
1,000  VAC  (red  lead). 
Zero  ohms. 
+  10  amps  (red  lead). 
4  Volts/MA/ohms  (red  lead) 
Common  (black  lead). 


Figure  4-1 . ---Multimeter  AN/PSM-4C. 
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lowir  left-hand  corner  which  is  used  as  a  function 
s^'itch.  Five  of  the  positions  on  this  switch  are 
used  to  set  up  different  resistance  scales.  Two 
of  tne  positions  are  for  selection  of  d-c  vo^^age 
measurement  (direct  a.nd  reverse).  The  normal 
position  of  the  switch  is  in  the  DIREC  T  position. 
If  a  neprative  voltage  Is  to  be  measured,  the  switch 
is  nioved  to  the  REVERSE  position.  (NOTE: 
Never  switch  leads  to  read  a  reverse  or  negative 
voltage.)  One  position  of  the  switch  is  marked 
ACV;  in  chis  position  the  meter  may  be  used  to 
read  a-c  voltage*  A  rectifier  in  the  instrument 
changes  the  a-c  voltage  to  an  equivalent  d-c  value 
which  is  applied  to  the  meter.  One  position  is 
marked  OUTPUT^  in  this  position  the  a-c  portion 
of  mixed  a-c  and  d-c  voltage  may  be  read.  The 
last  position  of  the  switch  is  used  when  measuring 
direct  current  and  is  marked  DC  with  three 
ranges  {fiA,  MA,  AMPS)  indicated  to  the  right  of 
the  letters  DC.  In  the  lower  right-hand  corner  is 
an  eight-position  switch  used  to  select  current 
and  voltage  ranges. 

Near  the  center  of  the  meter  is  a  control 
marked  ZERO  OHMS.  This  Control,  which  is  a 
continuously  variable  adjustment,  is  used  to 
zero  the  meter  thus  compensating  for  battery 
aging  in  the  ohmmeter  circuits.  This  control  is 
adjusted  until  the  meter  indicates  full-scale  de- 
flection (indicating  zero  ohms)  when  the  function 
switch  is  set  at  one  of  the  resistance  range  posi- 
tions an*^  the  meter  probei?  are  shorted  together. 
To  pre\  nt  erroneous  readings  when  switching  to 
a  different  position,  a  check  of  the  meter  zero 
indication  is  always  necessary. 

The  Multimeter  AN  PSM-4C  is  designed  to 
make  the  following  electrical  measurements: 

1.  Measure  direct  current  up  to  10  amperes. 

2.  Meastire  resistances  up  to  300 megohms. 

3.  Measure  d-c  voltages  up  to  5,000  volts. 

4.  Measure  a-c  voltages  up  to  1,000  volts. 

5.  Measure  output  voltages  up  to  500  volts. 
Input  impedance  for  measuring  d-c  voltages 

is  20,000  ohms-per  volt  and  is  accurate  to  within 
3  percent  of  full-scale  (4  percent  for  the  5,000 
VDC  scale).  When  measuring  a-c  voltages,  the 
input  impedance  is  1,000  ohms-per  volt  and  is 
accurate   to   within   5  percent  of  full  scale. 

Under  normal  conditions,  no  routine  service 
inspection  is  necessary  beyond  visual  examina- 
tion at  established  inspection  periods.  If  the  in- 
strument is  to  be  stored  for  periods  of  6  months 
or  longer,  the  batteries  must  be  ;?emoved  to  pre- 
vent corrosion.  The  periodic  inspection  should 
include  removal  of  the  battery  case  cover  to 
facilitate  inspection  of  battery  connections.  If 


the  instrument  is  used  under  extreme  tenii:-?'ra- 
ture  conditions,  a  \-lsual  in>  f  tion  zd  all  rarts 
should  be  made  at  least  once  month.  N  .  ri- 
odic  maintenancv  is  required  except  for  inspec- 
tion, test,  and  replacement  of  batteries. 


MILLIOHMMETER  AN  USM-21A 

The  NavT  does  not  normally  supply  its 
maintenance  facilities  with  an  instrument  con- 
sisting solely  of  an  ohmmeter.  The  ohmmerer 
is  normally  incorporated  with  the  voltmeter  to 
form  a  multimeter.  The  AN/USM-21A  is  the 
exception  to  this  rule  and  available  for  special 
applications. 

This  ohmmeter  is  a  low  range  ohmmeter 
capable  of  measuring  resistances  in  the  ran^o 
of  10  milliohnis  or  less.  Most  ohmmeters  read 
zero  at  suchalowvaluev  Several  troubleshooting 
problems  can  be  solved  easily  with  such  an  in- 
struments One  of  the  mo?t  common  and  trouble- 
some problems  is  to  find  the  exact  location  of 
a  short  circuit  in  a  power  distribution  circuit 
involving  many  parallel  paths « 

In  using  a  milliohmmeter,  several  problems 
are  encountered.  These  problems  include  stray 
circuit  resistances  such  as  contact  resistance, 
test  lead  resistance,  and  switching  resistance. 
In  using  the  conventional  low  range  ohmmeters, 
the  primary  limitation  is  the  contict  resistance 
at  the  test  probes. 

The  AN/USM-21A  was  designed  principally 
to  overcome  the  contact  resistanc  i^  problem.  A 
measured  current  is  passed  through  the  test 
circuit  by  /neans  of  a  heavy  set  of  clips.  Using 
an  auxiliary  set  of  test  leads  which  carry  very 
little  current,  the  resulting  voltage  drop  across 
the  test  circuit  is  measured  by  a  sensitive  mil- 
livoltmeter  which  senses  this  voltage. 


ELECTRONIC  METERS 

Electronic  meters  are  used  primarily  for 
the  same  purposes  as  the  nonelectronic  meters. 
Some  characteristics  of  their  operation,  how- 
ever, give  them  definite  advantages.  In  the 
electronic  multimeter,  the  current  and  resis- 
tance measuring  circuits  function  in  a  manner 
identical  to  the  corresponding  nonelectronic 
measuring  instruments.  The  measurement  of 
voltage,  however,  involves  the  use  of  an  am- 
plifier which  in  turn  requires  the  meter  be 
calibrated  prior  to  use» 
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Proper  calibration  anduseof  iheinstrumencs 
vary  siiehtly  according  to  m^xiel.  Details  are 
in*-  ^.  ted  in  the  Operation  Instmction  Manual 
for    .ch  model. 

The  ordinary  voltmeter  has  several  ois- 
advantasces  that  make  it  practically  useless 
for  measiirinp  voltae:es  in  hiech  impedence  cir-^ 
cuits.  For  example,  suppose  that  the  plate 
voltaece  of  a  pentode  amplifier  is  tobe  measured. 
(See  fi^.  4-2.)  When  the  meter  is  connected 
between  the  plate  and  cathode  of  the  electron 
txibe,  the  meter  resistance  Rj^  is  placed  in 
parallel  with  the  effective  plate  resistance Rgff, 
thereby  lowering  the  effective  plate  resistance. 

The  effective  plate  resistance  is  in  series 
with  the  plate  load  resistor  R^,  and  this  series 
circuit  appears  across  the  supply  voltage,  Ebb, 
as  a  voltage  divider. Since  the  overall  resistance 
is  lowered,  current  through  Rl  will  increase, 
the  voltage  acro.ss  Rl  will  also  increase,  and 
the  voltage  across  Rgff  will  <'ecrease«  The 
result  is  an  incorrect  indication  of  plate  volt- 
age, and  is  called  loading  effects 


the  plate  po  ^ver  supply  is  constant  at  200  volts. 


then  the  plate  current 


200  V 


or  0.001 


AT.  93 

Figure  4-2. —Loading  effect  created 
by  m-^  ^^-  ' '  sistance. 


Calculation  of  Loading  Effect 


Before  the  voltmeter  is  connected,  the  plate 
current  is  determined  by  the  effective  resis- 
tance of  the  plate  circuit,  the  plate  load  re- 
sistor, and  the  plate  voltage.  If  the  tube  has 
an  effective  resistance  of  100,000  ohms,  a 
plate   load    resistance  of  100,000  ohms,  and 


200,000ir 

ampere.  The  plate  voltage  (plate  to  cathode) 
is  0.001  X  100,000.  or  100  volts. 

Assume  that  the  voltmeter  used  to  me^isiire 
the  plate  voltage  of  the  tube  has  a  sensitivitv 
3f  1.000  ohms  per  vol\  and  the  selected  metei* 
range  is  from  0  to  250  volts.  The  meter  will 
the'  have  a  resistance  of  250.000  ohms.  This 
resistance  in  pai.<iilt?i  witli  Uie  tube  resistance 
of  lOO.DOO  ohms  produces  an  effective  resis- 
tance of  71,400  ohms  in  series  with  the  plate 
load  resistor.  The  total  resistance  across  the 
B  supply  is  therefore  171.400  ohms  instead  of 
the  200.000  ohms  before  the  meter  was  applied, 
ard  the  current  through  the  lo.'id  resistor  is 
200  v 

171  400n  '  0.00117  ampere.  Across  the  plate 
load  resistor  the  voltage  drop  is  0.00117  x 
100.000.  or  117  volts,  and  the  plate-to-cathode 
voltage  on  tue  tube  is  200  -  117,  or  83  volts 
when  the  meter  is  connected,  thus  causing  an 
error  of  17  volts.  The  lower  the  sensitivity  of 
the  meter,  the  greater  the  error  will  be:  in 
the  example,  the  error  of  17  volts  when  the 
reading  should  be  ^00  volts  is  a  17  percent 
error. 

A  meter  having  a  sensitivity  of  20,000  ohms 
per  volt  and  a  250-volt  maximum  scale  reading 
would  introduce  an  error  of  about  1  percent. 
However,  in  circuits  where  very  high  impedances 
are  encountered,  such  as  in  grid  circuits  of 
electron  tubes,  even  a  meter  of  20,000  ohms  per 
volt  sensitivity  would  impose  too  much  of  a  load 
on  the  circuit. 


VTVM  Advantages 

.\nother  limitation  of  the  alternating  current, 
rectifier  type  voltmeter  is  the  shuntixig  effect 
at  high  frequencies  of  the  relatively  large  capac- 
itance of  the  meter's  rectifier.  This  shunting 
effect  may  be  t.  ilminated  by  replacing  the  usual 
metallic  oxide  rectifier  with  a  diode  electron 
tube;  the  output  of  the  rectifier  is  applied  to  the 
grid  of  an  amplifier.  The  plate  circuit  of  the 
amplifier  contains  the  d-c  meter.  Such  a  device 
is  called  an  electron  tube  voltmeter  or  a  vacuum 
tube  voltmeter,  usuiilly  abbreviated  VTVM >  Vol- 
tages at  frequencies  up  to  500  megahertz  and 
sometimes  even  higher,  can  be  measured  accu- 
rately with  this  type  of  meter.  The  frequency 
limitation  is  determined  by  the  model  of  VTVM, 
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The  input  impedance  of  a  VTVM  is  large,  and 
therefore  the  <*urrent  drawn  from  the  circuit 
whose  voltage  is  being  measured  is  small  and  in 
most  cases  negligible.  The  main  reason  for  using 
a  vacuum  tube  voltmeter  is  to  overcome  the  load- 
ing effect  by  taking  advantage  of  the  VTVM 's  ex- 
tremely hig;  input  impedance.  A  VTVM  that  is 
used  extensively  for  electronics  maintenance 
is  the  TS-505  multimeter,  which  was  discussed 
in  the  TRADEVMAM  3  and  2,  NavPers  10376-C, 

Phase  Angle  Voltmeters 

The  overall  accuracy  of  many  electronic 
equipments  is  determined  by  measuring  phase 
angles  in  computing  transformers,  computing 
amplifiers,  and  resolver  systems.  In  the  past, 
one  of  the  most  common  methods  used  for  meas- 
uring phase  shift  or  phase  angles  between  sig- 
nals was  observing  patterns  on  an  oscilloscope. 
With  this  method,  it  was  hard  to  determine  small 
angles,  and  difficult  to  translate  various  points 
into  angles  and  sines  of  angles.  The  most  limiting 
'actor  in  using  oscilloscope  patterns  developed 
vhen  one  of  the  signals  contained  harmonic  dis- 
ortion  or  noise. 

In  any  complex  waveform  containing  a  funda- 
mental frequency  and  harmonics,  measuring 
phase  shifts  presents  problems.  In  most  appli- 
cations, interest  lies  In  the  phase  relationship 
of  the  fundamental  frequency,  regardless  of  the 
phase  relationship  of  any  harmonics  which  may 
be  present.  One  of  the  requirements  of  a  phase 
measuring  device  is  to  measure  the  phase  dif- 
ference between  two  discrete  frequencies,  re- 
gardless of  the  phase  and  amplitude  of  other 
components  of  the  waveform. 

the  basic  block  diagram  of  a  phase  angle 
voltmeter  is  shown  in  figure  4-3*  There  are 
two  inputs— the  signal  and  the  reference^  Both 
channels  contain  filters  which  pass  only  the 
fundamental  frequency.  All  other  frequencies 
are  highly  attenuated*  Each  channel  has  a  vari- 
able amplitude  control  and  amplifiers  to  increase 
the   variety  of  signals  that  can  be  checked^ 

A  calibrated  phase  shifter  is  inserted  into 
one  channel;  that  channel  signal  can  be  phase 
shifted  to  correspond  to  the  other  channel.  This 
is  detected  in  the  phase  dectector  and  observed 
on  the  meter. 

The  calibrated  phase  shifter  is  made  up  of 
a  switch  (whose  position  corresponds  to  the  0° 
90"*,  180**,  and  270°  phase  shift)  and  a  potenti- 
ometer (whose  dial  is  calibrated  from  0°  to 
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Figui^e  4-3.— Phase  angle  voltmeter, 
block  diagram. 

90°)o  The  total  phase  shjtt  is  made  up  of  the 
sum  of  the  two  readings « 

The  pnase  detector  is  a  balanced  diode  bridge 
type  demodulator.  Its  output  is  proportional  to 
the  signal  frequency  amplitude  times  the  cosine 
of  the  angle  of  phase  difference  between  the  signal 
input  and  the  reference  input. 

If  the  refereiice  input  is  phase  shifted  until 
it  is  in  phase  or  180°out  of  phase  with  the  signal 
input,  the  output  from  the  phase  detector  is  pro- 
portional to  the  signalinput  amplitude  (the  cosine 
of  the  angle  is  unity).  If  the  reference  input  is 
phase  shifted  until  it  is  90°  or  270''  from  the 
signal  input,  the  phase  detector  output  is  zero 
(the  cosine  of  the  angle  is  zero). 

The  point  at  which  the  two  signals  are  in 
phase  or  180°  out  of  phase  is  the  point  of  max- 
imum deflection  on  the  meter.  The  difference 
between  the  in  phase  and  the  180°  out  of  phase 
points  is  in  the  direction  in  which  the  needle 
swings— not  the  distance  it  swings.  As  the  point 
of  maximum  deflection  is  approached,  the  rate 
of  change  of  the  meter  reading  decreases  be- 
cause the  cosine  has  a  small  rate  of  change 
near  0°.  This  makes  it  difficult  to  read  the 
exact  point  of  maximum  deflection*, 

Because  the  cosine  has  a  maximum  rate  of 
change  as  it  approaches  90°  (and  thus  gives  a 
better  indication  on  the  meter),  most  commer- 
cial voltmeters  are  set  to  determine  the  point 
at  which  the  signals  are  90°outof  phase— "quad- 
rature." When  the  voltmeter  is  set  for  this  point, 
there  must  be  some  way  of  converting  the  phase 
shifter  reading  so  that  it  shows  the  correct 
amount  of  phase  shift  rather  than  90°  more  or 
less  than  the  actual  amount.  Some  confusion 
exists  in  this  area  because  different  manufac- 
turers have  different  methods  Ojl  determining 
the  signal  quadrant*.  Manufacturers  also  differ 
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on  whether  the  final  reading  is  a  leading  or  a 
lagging:  phase  shift.  This  means  the  technician 
must  be  familiar  with  as  many  types  of  phase 
angle  voltmeters  as  the  Navy  has  in  the  field. 
He  cannot  assume  that  the  method  he  uses  to 
determine  phase  angle  on  one  type  of  meter  can 
be  used  on  another;  nor  can  he  assume  that,  be- 
cause one  meter  gives  him  a  leading  angle  be- 
tween signal  and  reference  waveforms,  another 
manufacturer's  meter  also  gives  leading  phase 
shift. 

Differential  Voltmeter 

The  differential  voltmeter  is  a  reliable  pre- 
cision item  of  test  equipment.  Its  general  func- 
tion is  to  compare  an  unknown  voltage  with  an 
internal  reference  voltage,  and  to  indicate  the 
difference  in  their  values.  The  differential  volt- 
meter in  most  common  use  in  Navy  applications 
is  the  803D/AD  (fig.  4-4). 

The  803D/ AD  is  usable  as  an  electronic  volt- 
meter, as  a  precision  potentiometer,  and  as  a 


megohmmeter.  It  can  also  be  used  to  measure 
the  excursions  of  a  voltage  about  a  reference 
valueo  Ease  of  operation,  inherent  protection 
from  any  accidental  overload,  and  high  reliabilty 
of  readings  are  additional  advantages  of  the  in- 
strument. It  is  accurate  enough  for  precision 
work  in  calibration  laboratories,  yet  rugged 
enough  for  general  shop  use.. 

The  heart  of  the  unit  is  a  precision  500- volt 
d-c  reference  power  supply.  This  500  volts  can 
be  precisely  divided  into  increments  as  small  as 
10  microvolts  by  means  of  5  voltage  dials.  Un- 
known a-c  or  d-c  voltage?  are  matched  against 
the  precise  internal  voltage  until  no  deflection 
occurs  on  the  panel  meter^  The  unknown  voltage 
is  then  simply  read  from  the  voltage  dials.  In 
the  highest  null  sensitivity  range,  a  potential 
difference  between  unknown  and  reference  volt- 
age as  small  as  0.01  volts  causes  full  scale 
meter  deflection. 

At  null,  the  differential  voltmeter  presents 
an  "infinite**  input  impedance  to  the  voltage 
under  measurement,  almost  completely  elim- 
inating circuit  loadings 

A  functional  schematic  diagram  of  the  dif- 
ferential voltmeter  is  shown  in  figure  4-5.  The 
principal  circuit  divisions  are  as  follows: 

1.  A  500-^volt  d-c  reference  power  supply. 

2.  Precision  voltage  divider  network- 

3.  VTVTvI 

4.  Chopper-amplifier 

5.  Converter  and  converter  power  supply. 

The  system  circuitry  is  designed  with  two 
separate  common  returns.  One  of  these,  the 
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Figure  4-4p —Differential  Voltmeter, 
Model  803D/AD 
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Figure  4-5. —Differential  voltmeter, 
functional  schematic  diagram. 
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return  for  the  converter  power  supply  and  ref- 
erence power  supply,  provides  a  safety  factor 
for  personnel  and  a  capability  for  measuring 
a  potential  difference  between  two  voltages.  The 
other,  which  is  the  common  return  of  theVTVM 
power  supply,  is  connected  to  the  known  ref- 
erence voltage  output  from  the  precision  voltage 
divider  network.  This  arrangement  provides  a 
constant  d-c  voltage  of  +  108  volts  across  the 
differential  amplifier  regardless  of  the  d-c 
potential  applied  to  the  grid„ 

D-C  REFERENCE  i^OWER  SUPPLY. -A  full 
wave  rectifier  with  its  associated  filter  network 
supplies  a  d-c  voltage  of  approximately  1,000 
volts  to  a  conventional  electron  controlled  volt- 
age regulator .  The  regulated  output  is  maintained 
at  500  volts  i  0.01  percent* 

In  the  500  V  DC  position,  the  RANGE  switch 
(S2E)  passes  this  500  volts  directly  to  the  pre- 
cision voltage  divider.  In  the  50  V  DC,  5V  DC, 
and  0«5  V  DC  positions,  range  resistors  S2F 
divide  the  reference  voltage  to  50,  5,  and  0.5 
voits  d.c,  respectively^  In  all  a-c  positions 
of  the  RANGE  switch,  only  5  volts  of  the  ref- 
erence supply  is  usedy  due  to  the  fact  that  the 
maximum  output  of  the  a-c  to  d-c  converter 
is  5  voltSu 

PRECISION  VOLTAGE  DIVIDER. -Each  of 
the  four  precision  voltages  available  from  the 
reference  supply  must  be  made  adjustable 
through  a  precision  divider  string  so  that  un- 
known voltages  may  be  nulled  or  matched  ex- 
actly„  The  five  decade  resistor  strings  (fig. 
4-6)  accomplish  this  function. 

Note  that  each  string,  with  the  exception  of 
the  first,  parallels  two  resistors  of  the  string 
that  precedes  it.  Between  the  two  wipers  of  84, 
there  is  a  total  resistance  of  40K  and  a  total 
voltage  of  100  volts  d.c.  with  the  R^\NGE  switch 
in  the  500  V  DC  position.  Across  the  wipers 
of  S5,  S6,  and  S7,  there  are  10,  1,  and  0.1  volts 
d.c.,  respectively.  Switch  S8  selects  increments 
of  0.01  volt  d.c.  from  the  last  decade^  These 
voltages  are  reduced  by  a  factor  of  10  for  each 
successively  lower  voltage  range^ 

All  resistors  of  each  decade  are  matched 
and  all  decades  are  matched  for  each  instru- 
mentjf  providing  an  overall  divider  accuracy  of 
0.005  percent. 

With  the  NULL  switch  in  any  null  range, 
the  output  of  the  precision  voltage  divider  ap- 
pears at  the  prid  of  one-half  of  the  VTVM  dif- 
ferential amplifier.  A  one  two-hundredths  am- 
pere (5  milliampere)  fuse  protects  this  output. 
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Figure  4-6. —Precision  voltage  divider 


VACUUM  TUBE  VOLTMETER. -When  op- 
erating in  the  differential  mode,  output  voltage 
from  the  precision  voltage  divider  appears  on 
the  grid  of  V4B,  one-half  of  the  differential  am- 
plifier. (See  fig.  4-7.)  The  unknown  voltage  ap- 
pears on  the  grid  of  V4A,  the  other  half  of  the 
differential  amplifier «  Any  difference  between 
these  potentials  is  indicated  by  the  meter 
coupled  between  the  cathodes  of  V4A  and  V4B. 
When  the  output  voltage  exactly  matches  the 
unknown,  the  meter  reads  zero  and  no  cur- 
rent is  drawn  from  the  source  being  measured, 
because  the  same  potential  exists  on  both  sides 
of  the  input  resistances. 

When  used  as  a  conventional  VTVM,  the  grid 
of  V4B  is  connected  to  the  0-volt  bus,  or  nega- 
tive binding  post.  With  the  range  switch  in  the 
0.5  V  DC  position,  the  unknown  voltage  appears 
diirectly  on  the  grid  of  V4A  and  the  meter  indi- 
cates the  approximate  value  of  the  unknowno 
Input  divider  resistors  maintain  the  0  to  0.5 
grid  voltage  range  for  all  instrument  voltage 
ranges^  The  input  resistance  of  the  instrument 
in  the  VTVM  position  is  10  megohms. 

CONVERTER.— All  a-c  measurements  are 
made  by  first  converting  the  a-c  input  to  a  d-c 
voltage.  The  converter  provides  a  maximum 
d-c  output  of  5  volts  for  a  maximum  a-c  input 
of  5  volts  rms.  In  the  5  V  AC  position,  range 
switch  sections  of  S2A  and  S2B  couple  the 
converter  amplifier  input  directly  to  the  binding 
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Figure  4-7. —Differential  amplifier. 

post.  In  the  50  V  AC  and  500  V  AC  positions, 
input  attenuators  reduce  the  unknown  a.c.  to 
provide  a  maximum  of  5  volts  a-c  input  to  the 
first  converter  amplifier. 

The  overall  frequency  response  of  the  con- 
verter is  essentially  flat  from  30  Hz  to  10  kHz. 

POWER  MEASUREMENTS 

It  is  often  necessary  to  check  the  power 
consumption  and  the  input  and  output  signal 
power  levels  of  electronic  equipment.  The  de- 
termination of  d-c  power  is  comparatively  sim- 
ple; the  unit  of  power  (the  watt)  is  the  product 
of  the  potential  in  volts  and  the  current  in  am- 
peres. Therefore^  a  few  basic  circuit  measure- 
ments may  be  taken  and  the  power  computed  by 
means  of  Ohm's  law. 

To  make  accurate  a-c  power  measurements, 
the  phase  angle  of  the  voltage  and  current  must 
be  considered.  The  measurement  of  a^c  power 


is  further  complicated  by  the  frequency  limita- 
tions of  various  power  meters.  If  there  is  no 
phase  difference,  a-c  power  may  be  computed 
in  the  same  manner  as  d-c  power,  by  determin- 
ing the  average  value  of  the  product  of  the  volt- 
age and  current* 

Electric  power  at  a  line  frequency  of  approxi- 
mately 60  Hz  may  be  measured  directly  by  a 
dynamometer  type  wattmeter.  This  type  of 
meter  (discussed  in  Basic  Electricity)  indicates 
the  actual  power;  and  therefore,  the  phase  angle 
of  the  voltage  and  current  does  not  have  to  be 
determined-  Normally,  the  exact  power  con- 
sumption of  equipment  is  not  necessary  for 
maintenance,  and  a  current  measurement  is 
sufficient  to  decide  whether  the  power  consump- 
tion is  within  reason* 

In  the  audiofrequency  range,  power  levels 
have  to  be  determined  in  the  course  of  routine 
checks  and  during  corrective  :aaintenance  pro- 
cedureso  When  working  with  audiofrequency 
amplifiers,  it  is  ordinarily  easier  and  more 
convenient  to  measure  voltage,  current,  and  im- 
pedance and  then  compute  the  power  than  it  is 
to  measure  power  directly. 

Power  measurements  for  audiofrequency 
circuits  are  usually  indicated  in  terms  of  de- 
cibels (db),  decibels  referenced  to  1  milliwatt 
(dbm),  or  volume  units  (vu)«  The  power  gain  of 
an  amplifier  can  be  expressed  in  db«  The  power 
level  of  a  sinusoidal  signal  compared  to  a  1 -mil- 
liwatt reference  is  indicated  an  dbm-  The  power 
level  of  a  complex  signal,  su€h  as  voice,  music, 
or  multiplexed  information,  compared  to  a  ref- 
erence level  of  1  milliwatt  is  indicated  in  vu« 

Many  a-c  voltmeters  have  scales  calibrated 
in  decibels  or  volume  units.  Such  meters  are 
useful  for  making  measurements  where  direct 
indication  in  decibels  is  desired*  However,  it 
must  be  remembered  that  these  are  voltmeters, 
and  that  power  mea^iurements  are  not  meaning- 
ful unless  the  circuit  impedance  is  known^  (The 
topic  of  decibels  is  discussed  in  some  detail  in 
Basic  Electronics.) 

At  radiofrequencies  below  the  UHF  range, 
power  is  usually  determined  by  voltage,  current, 
and  impedance  measurements.  One  common 
method,  used  to  determine  the  output  power  of 
RF  oscillators  and  radio  transmitters,  consists 
of  connecting  a  known  resistance  to  the  equip- 
ment output  terminals,  measuring  the  current 
flow  through  the  resistance,  and  then  calculating 
the  power  as  the  product  of  I^R.  Since  the  power 
is  proportional  to  the  current  squared,  the  meter 
scale  can  be  calibrated  to  indicate  power  units 
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directly «  A  thermocouple  ammeter  is  usually 
used  for  measurement  of  RF  currento  The  re- 
sistor used  to  replace  the  normal  load  is  usually 
specially  designed  to  have  low  reactance,  and 
has  the  ability  to  dissipate  the  required  amount 
of  power.  Such  resistors  are  commonly  called 
''dummy  loads''  or  ''dummy  antennas  J' 

In  the  UHF  and  SHF  portion  of  the  radiofre-- 
quency  spectrum,  it  is  usually  diificult  to  ac-- 
curately  measure  the  voltage,  current,  and 
impedance.  These  basic  measurements  may 
change  greatly  at  slightly  different  points  in  a 
circuit,  and  are  appreciably  affected  by  small 
changes  in  the  placement  of  parts  in  the  vicinity 
o^the  tuned  circuits.  To  measure  the  output  of 
microwave  radio  or  radar  transmitters,  test 
instilments  which  convert  RF  power  to  another 
form  of  energy  such  as  light  or  heat,  can  be 
used  to  indirectly  measure  the  power.  A  method 
which  measures  the  heating  effect  of  a  resistor 
load  on  a  stream  of  passing  air  can  be  used. 
Accurate  measurement  of  large  magnitude  power 
can  be  achieved  by  measuring  the  temperature 
change  of  a  water  load.  The  most  common  type 
of  power  meter  for  use  in  this  frequency  rage 
employs  a  bolometer.  The  bolometer  is aloading 
device  that  undergoes  changes  of  resistance  as 
changes  in  the  power  dissipation  occur^  Re- 
sistance is  measured  before  and  after  RF  power 
Is  applied,  and  power  can  be  determined  by  the 
change  in  resistance. 

Field  Intensity  and  Noise 

The  magnitude  of  the  electric  field  of  a  radio 
wave  at  a  given  point  is  known  as  the  "field  in- 
tensity" or  "field  strength"  of  that  wave,  and  is 
usually  measured  in  terms  of  millivolts  or  mic- 
rovolts per  metero  The  field  strength  of  a  radio 
wave  is  determined  by  measuring  the  RF  volt- 
age induced  in  a  receiving  antenna.  The  unit  of 
field  strength  is  the  volt  per  meter;  but  since 
the  actual  values  of  induced  voltage  are  quite 
smallj,  the  microvolt  per  meter  is  a  more  con- 
venient unic  in  practical  applications. 

Several  types  of  test  equipment  are  available 
for  the  measurement  of  field  strength  and  noise. 
They  are  known  as  "radio  test  sets/  "field 
strength  meters,"  and  "radio  noise  meters.^ 
These  instruments  can  be  used  to  indicate  either 
the  relative  or  the  absolute  magnitude  ot  the 
■field  intensity  of  the  energy  radiated  by  a  trans- 
mitter antenna.  The  equipment  necessary  for  a 
specific  test  is  determined  by  the  frequency  of 
the  signal  to  be  measured  and  the  accuracy  re- 
quired. Field  strength  and  noise  measurements 


are  required  to  determine  antenna  efficiency^ 
directivity  characteristics,  and  signal  coverage. 
This  information  is  valuable  for  selectinsc  an- 
tenna sites  and  for  detecting  spurious  harmonic 
radiation.  Interference,  either  radiated  or  con- 
ducted, can  be  detected  and  located  by  the  use 
of  radio  test  sets. 

The  measurement  of  relative  field  strength 
can  be  made  with  rather  simple  test  equipment; 
sometimes  a  grid-dip  meter  will  suffice.  Other 
test  equipment  circuits  utilize  a  pickup  antenna 
and  a  diode  (or  crystal)  detector  in  connection 
with  a  microammeler.  In  circuits  using  this 
combination,  the  meter  reading  indicates  the 
relative  strength  of  the  field  acting  on  the  pick- 
up antenna,  and  is  not  directly  proportional  to 
the  field  intensity  because  of  the  nonlinearity 
of  the  detector. 

More  elaborate  test  equipment,  for  the  mea- 
surement of  absolute  field  intensity,  compares 
the  voltage  induced  in  a  pickup  antenna  with  a 
voltage  generated  by  a  self-contained  calibrated 
oscillator*  The  antenna  is  connected  to  a  sensi- 
tive receiver,  which  usually  incorporates  two 
calibrated  attenuators,  one  between  the  antenna 
and  mixer  stage^  and  the  other  in  the  first  IF 
amplifier  stage.  A  meter  in  the  test  equipment 
measures  the  diode  current  in  the  second  de- 
tector and  inr^icates  the  field  intensity,  usually 
in  terms  of  microvolts  per  meter. 

In  (A)  of  figure  4-8>  a  schematic  of  a  simple 
type  of  crystal  detector  field  strength  meter  is 
shown.  The  crystal  detector  is  mounted  in  the 
center  of  a  pickup  antenna,  whose  length  ideally 
is  one-half  wave  at  the  frequency  of  the  received 
signal.  The  crystal  is  coupled  to  a  0-1  railli- 
ammeter  through  radiofrequency  choko  coils. 
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Figure  4-8.  —Field  strength  meters. 
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The  induced  signal  is  rectified  by  the  crystal, 
and  the  resulting  current  is  indicated  on  the 
milliammeter.  This  type  of  meter  is  used  at 
distances  of  four  or  five  wave'o^ngths  from  the 
transmitting  antenna  and  for  low  power  trans- 
mitter measurements. 

In  (EO  of  figure  4-8,  a  schematic  of  a  con- 
siderably more  sensitive  field  strength  meter 
is  sbowr .  Tube  VI  is  an  RF  amplifier,  the  out- 
put of  which  is  impedance  coupled  to  the  diode 
section  of  V2,  a  detector-amplifier.  The  rec- 
tified sigTial  voltage  is  developed  across  Rl, 
one  end  of  which  is  attached  to  the  filament- 
cathode  of  the  amplifier  tube.  The  voltage 
developed  across  Rl  controls  the  plate  current 
of  V2  which  is  read  on  the  milliammeter  in  the 
plate  lead.  The  amount  of  change  in  the  plate 
current  is  an  indication  of  the  strength  of  the 
signal  induced  in  the  pickup  antenna  of  tho 
field  strength  meter. 

Tube  V2  is  a  variable  mu  pentode.  In  this 
type  of  amplifier,  large  signal  voltages  are 
amplified  by  a  relatively  small  amount,  and 
t^mall  signal  voltages  receive  much  greater 
aniplification„  The  ec-ib  curve  of  such  a  tube 
is  essentially  a  logarithmic  curve.  As  a  re- 
sult of  this  fact,  the  meter  in  vacuum  tube 
field  strength  circuits  of  this  type  can  be  cali- 
brated directly  in  decibels,  a  logarithmic  unit 
of  power  or  voltage  level. 

When  using  field  strength  meters,  errors 
and  erractic  readings  can  be  caused  by  the 
presence  of  objects  or  persons  near  either 
the  radiating  source  or  the  test  meter,  resuldng 
in  shadows  and  reflections  in  the  radiated  field. 

The  antenna  of  the  test  meter  should  always 
be  extended  to  its  full  length  so  as  to  keep  its 
effect  on  the  tuning  circuit  constants 

Many  types  of  field  strength  indicators  are 
intended  for  use  within  25  feet  of  the  equipment 
being  tested  when  antenna  adjustments  are  made 
to  achieve  maximum  radiation.  The  distance 
which  results  in  the  most  satisfactory  operation 
of  the  instrument  for  this  test  varies  with  the 
type  of  equipment  being  tested.  Usually  it  is 
desirable  to  select  a  distance  for  the  measure- 
ments which  give  a  meter  reading  at  about  half- 
scale 

FREQUENCY  MEASUREMENT 

Frequency  measurements  are  often  an  essen- 
tial part  of  preventive  and  corrective  mainte- 
nance for  electronic  equipment.  Rotation  fre- 
quencies of  some  mechanical  devices  must  be 


determined.  The  output  frequency  of  electric 
power  generators  is  checked  when  the  en2:ine  is 
started  and  during  preventive  maintenance  rou- 
tines. Equipment  which  operates  in  the  audio- 
frequency range  must  be  adjusted  to  operate  at 
the  correct  frequencies.  Radio  transmitters 
must  be  accurately  tuned  tc>  th^i  assigned  fre- 
quencies to  provide  reliable  communications  and 
avoid  interfering  with  radio  circuits  operating  on 
other  frequencies.  Radar  sets  must  be  properly 
tuned  to  obtain  satisfactory  performance. 

The  rotation  frequency  of  rotating  machinery 
such  as  radar  antennas,  servomotors,  and  other 
types  of  electric  motors  can  be  measured  by  the 
use  of  a  stroboscope.  Stroboscopic  methods  com- 
pare the  rate  of  one  mechanical  rotation  or 
vibration  with  another  or  with  the  frequency  of 
a  fluctuating  source  of  illumination.  Tachome- 
ters can  be  used  to  measure  the  rotation  fre- 
quency of  armatures  in  electric  motors,  dynamo- 
tors,  and  engine-driven  generators. 

The  electrical  output  frequency  of  a-c  power 
generators  can  be  measured  directly  by  vibrat- 
ing reed,  turned  circuit,  or  crossed-coil  iron- 
vaiie  type  meters.  The  vibrating  reed  device  is 
the  simplest  type  of  frequency  meter,  and  has 
the  advantage  of  being  rugged  enough  to  be  moun- 
ted on  generator  control  panels.  It  is  also  used 
to  check  the  line  voltage  in  the  shop  to  insure 
that  the  proper  frequency  is  supplied  to  the 
equipment  and/or  test  sets* 

Frequency  Meters 

^'Frequency  meter"  is  a  term  generally  ap- 
plied to  denote  an  item  of  test  equipment  which 
is  used  to  indicate  the  frequency  of  an  external 
signal.  Although  some  models  of  frequency 
meters  generate  signals  having  a  basic  fre- 
quency, they  should  not  be  confused  with  that 
class  of  test  equipment  known  as  signal  gene- 
rators. (Signal  generators  are  discussed  later  in 
this  chapter.)  The  signal  generator  develops  a 
frequency  used  to  operate  an  external  circuit; 
the  frequency  meter  measures  the  frequency 
of  a  signal  developed  in  an  external  circuit. 

As  mentioned  previously,  some  frequency 
meters  generate  a  signal  frequency;  others  do 
not.  The  group  in  which  no  frequency  is  generated 
internally  in  properly  called  a  "wave meter.''' 
Wavemeters  are  of  two  basic  types— reaction  and 
absorption.  Those  frequency  meters  which  do 
generate  an  internal  frequency  may  use  either 
electronic  or  mechanical  oscillation  as  the 
frequency  generator. 
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Measurement  Methods 

Frequency  measurements  in  the  audiofre- 
quency range  can  be  made  by  the  comparison 
method  or  \:>y  a  direct-reading  frequency  meter. 
Frequency  comparison  can  be  made  by  the  use 
of  a  calibrated  audiofrequency  signal  generator 
in  conjunction  with  either  an  oscilloscope  or  a 
modulator  and  a  zero-^beat  indicator  device. 
Direct-reading  frequency  measurements  can  be 
made  by  Instruments  using  series  frequency- 
selective  electrical  networks,  bridge  test  sets 
having  null  indicators,  or  counting  type  frequency 
meters. 

Frequency  measurements  for  radio  equip- 
ment are  made  during  tuning,  preventive  main- 
tenance, and  corrective  maintenance  proce- 
dures.  The  type  of  test  equipment  selected 
depends  on  the  frequency  to  be  measured  and 
the  required  accuracy.  Signal  frequencies  of 
radio  transmitters  which  operate  in  the  low 
frequency  to  the  VHF  range  are  normally  meas- 
ured by  absorption  type  wavemeters,  reaction 
type  wavemeters,  heterodyne  type  frequency 
meters,  or  calibrated  radio  receivers.  Where 
accuracy  is  not  of  prime  importance,  rapid 
frequency  checks  may  be  made  by  the  absorption 
type  wavemeter.  Since  the  wavemeter  is  rela- 
tively insensitive,  it  is  very  useful  in  deter- 
mining the  fundamental  frequency  in  a  circuit 
generating  multiple  harmonics.  Calibration  of 
test  equipment  to  measure  signals  in  this  fre- 
quency range  can  be  checked  by  comparison 
with  standard  frequency  signals  broadcast  by 
the  National  Bureau  of  Standards. 


Heterodyne  Type  Meters 


A  heterodyne  type  frequency  meter  usually 
consists  of  a  heterodyne  oscillator,  an  RF  har- 
monic amplifier,  a  crystal-controlled  oscillator, 
a  mixer  or  detector,  a  modulator,  an  AF  output 
amplifier,  and  a  means  for  indicatinsfrequency. 
(See  fig:.  4-9.)  Most  models  are  ^i^rnished  with 
a  set  of  calibration  charts  pciving;  the  dial  read- 
ings for  the  frequencies  listed,  together  with 
a  table  of  the  crystal  harmonics,  thus,  a  com- 
plete and  accurate  frequency  coverage  over 
the  designed  range  is  provided.  Some  models 
indicate  the  frequency  directly  on  dials. 

The  crystal-controlled  oscillator  operates 
at  a  fixed  frequency,  but  is  also  capable  of 
emitting  various  harmonic  frequencies  of  the 
crystal  for  use  as  check  frequencies.  These 
checkpoints  are  then  used  for  adjusting  the 
heterodyne  oscillator,  thus  insuring  more  ac- 
curate operation.  Provisions  are  usually  made 
within  the  crystal-controlled  oscillator  for  pre- 
cise adjustment  to  its  assigned  fundamental  fre- 
quency. 

The  TS-186D/UP  test  instrument  is  a  gen- 
eral purpose,  crystal-controlled,  heterodyne 
type  of  frequency  meter  used  to  measure  the 
frequency  of  transmitters,  oscillators,  or  sig- 
nal generators.  It  provides  both  visual  and  aural 
indications  of  signal  frequency  by  means  of  a 
beat  indicating  meter,  headphones,  and  a  video 
output  jack  for  observation  on  an  oscilloscope, 
as  desired.  A  vernier  tuning  dial  and  an  asso- 
ciated calibration  chart  are  used  in  makingfre- 
quency  measurement  determinations.  The  in« 
strument  is  usable  for  either  field  or  depot 
level  maintenance  testing. 

The  RF  input  is  rr-uted  through  waveguide 
and  coaxial  cable  to  a  detector  mixer,  where 
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Heterodyne  type  frequency  meters  are  avail- 
able in  several  varieties.  Although  they  all  func- 
tion in  the  same  general  manner,  some  differ- 
ences exist  in  the  manner  of  accomplishing  their 
purpose. 

Test  instruments  of  this  class  generate  a  sig- 
nal within  the  test  set.  This  signal  is  mixed  with 
a  signal  from  the  equipment  under  test  to  obtain 
a  beat  frequency.  The  frequency  of  one  signal 
is  then  changed  to  obtain  a  zero  beat.  (The  beat 
frequency  is  the  difference  frequency  which  re- 
sults from  heterodyning  two  signals,  A  zero 
beat  is  obtained  when  heterodyning  two  signals 
of  the  same  frequency.)  The  frequency  of  the 
unit  under  test  may  be  determined  by  reading 
the  frequency  indicator  of  the  test  set. 
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Figure  4-9. —Crystal-calibrated  heterodyne 
frequency  meter,  block  diagram. 
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it  is  mixed  wth  the  output  of  a  heterodyne  os- 
cillator. From  these  inputs,  the  difference  sig- 
nal is  then  routed  through  an  audio  amplifier. 
A  crystal  oscillator,  when  substituted  for  the 
input  signal,  is  used  to  check  the  frequency 
calibration  of  the  heterodyne  oscillator.  This 
checking  is  done  at  specified  checkpoints  near 
the  frequency  at  which  the  frequency  measure- 
ment is  to  be  made. 

A  d-c  milliammeter  is  included  for  the  fol- 
lowing functions: 

1.  Help  to  indicate  a  zero  beat. 

2.  Measure  the  grid  current  of  the  crystal 
oscillator  when  used, 

3.  Measure  the  cathode  current  of  the  de- 
tector mixer. 

4«  Measure  the  cathode  current  of  the  het- 
erodyne oscillator. 

5.  Measure  the  cathode  current  of  the  var- 
ious indicators. 

A  selector  switch  determines  which  value 
is  to  be  measured.  The  indicator  circuit  causes 
a  dip  in  meter  reading  near  the  zero-beat  in- 
dication«  The  meter,  however,  does  not  respond 
to  frequencies  less  than  100  Hz;  therefore,  a 
pair  of  headphones  is  used  to  provide  more 
accurate  indications  of  zero  beat.  The  video 
output  is  obtained  through  a  jack  in  the  output 
of  the  detector  mixer  circuit. 

The  instrument  is  usable  for  CW,  MCW,  or 
pulsed  signals  in  the  frequency  range  of  100  to 
10,000  MHz,  with  signal  input  magnitudes  of  500 
u  to  Iv.  The  bandpass  of  the  audio  amplifier 
is  100  Hz  to  100  kHz,  audio  output  impedance 
is  600  ohms.  For  airborne  use,  the  equipment 
is  usable  up  to  altitudes  of  10,000  feet  without 
requiring  additional  pressurization. 

Wavemeters 

Wavemeters  are  calibrated  resonant  cir- 
cuits used  to  measure  frequency.  Although  the 
accuracy  of  wavemeters  is  not  as  high  as  that 
of  heterodyne  frequency  meters,  they  have  the 
advantage  of  being  comparatively  simple  and 
can  be  easily  carried  about. 

Any  type  of  resonant  circuit  may  be  used  in 
wavemeter  applications.  The  exact  kind  of  cir- 
cuit employed  depends  on  the  frequency  range 
for  which  the  meter  is  intended.  Resonant  cir- 
cuits consisting  of  coils  and  capacitors  are  used 
for  low  frequency  vavemeters.  Butterfly  cir- 
cuits, adjustable  transmission  line  sections,  and 
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resonant  cavities  are  \ised  in  VHF  and  micro- 
wave Instruments. 

There  are  three  basic  kinds  of  wavemeters— 
the  absorption,  the  reaction,  and  the  transmis- 
sion types. 

Absorption  wavemeters  are  composed  of  the 
basic  resonant  circuit,  a  rectifier,  ani  a  meter 
for  indicating  the  amount  of  current  induced  into 
the  wavemeter.  In  use,  this  type  of  w?vemeter 
is  loosely  coupled  to  the  circuit  to  be  measured. 
The  resonant  circuit  of  the  wavemeter  is  then 
adjusted  until  the  current  meter  shows  a  maxi- 
mum deflection.  The  frequency  of  the  circuit 
under  te:5t  is  then  determined  from  the  calibra- 
ted dial  of  the  wavemeter. 

The  reaction  type  of  derives  its  name  from 
the  fact  that  it  is  adjusted  until  a  marked  reac- 
tion occurs  in  the  circuit  being  measured.  For 
example,  the  wavemeter  is  loosely  coupled  to 
the  grid  circuit  of  an  oscillator,  and  the  resonant 
circuit  of  the  meter  is  adjusted  until  it  is  in 
resonance  with  the  oscillator  frequency. 

The  setting  of  the  wavemeter  dial  is  made 
by  observing  the  grid  current  meter  in  the  os- 
cillator. At  resonance,  the  wavemeter  circuit 
takes  energy  from  the  oscillator,  causing  the 
grid  current  to  dip  sharply.  The  frequency  of 
the  oscillator  is  then  determined  from  the  cali- 
brated dial  of  the  wavemeter. 

This  type  is  commonly  referred  to  as  a 
"grid-dip^  meter,  and  is  discussed  in  Basic 
Electronics. 

The  transmission  wavemeter  is  an  adjust- 
able coupling  link.  When  it  is  inserted  between 
a  source  of  radiofrequency  energy  and  an  in- 
dicator, energy  is  transmitted  to  the  indicator 
only  when  the  wavemeter  is  tuned  to  the  fre- 
quency of  the  source- Transmission  wavemeters 
are  widely  used  in  measuring  microwave  fre- 
frequencies^  Units  of  this  type  are  included  in 
echo  boxes.  The  additional  provisions  for  echo 
boxes  permit  additional  testing  functions. 

SEMICONDUCTOR  TESTERS 

Since  semiconductors  have  replaced  vacuum 
tubes  in  many  new  equipments,  the  testing  of 
semiconductors  has  become  increasingly  vital. 
Two  basic  types  of  equipment  are  discussed  in 
this  section.  They  are  the  crystal  diode  testex^ 
and  the  curve  tracing  tester. 

MKER  CRYSTAL  TEST  SET 

Mixer  Crystal  Test  Set,  Type  390,  is  used 
to  provide  an  accurate  and  reliable  indication 
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of  the  quality  of  mixer  crystals.  Its  accuracy 
is  comparable  to  that  of  more  elaborate  lab- 
oratory test  setups,  but  its  testing  versatility 
is  more  limited. 

The  quality  of  a  mixer  crystal  can  be  de- 
termined by  measurement  of  its  conversion  loss 
and  noise  temperature.  The  Type  390  is  designed 
specifically  to  perform  these  tests  on  crystals 
intended  for  use  at  frequencies  of  10, 000 MHz  and 
lower.  For  crystals  used  at  frequencies  above 
that  figure,  the  readings  are  relative— crystals 
can  still  be  selected  in  the  order  of  compara- 
tive quality. 

Conversion  loss  is  defined  as  the  ratio  of 
the  power  available  from  the  RF  signal  source 
to  the  power  available  at  the  IF  output  of  the 
mixer.  Noise  temperature  is  defined  as  the 
ratio  of  the  IF  noise  power  available  from  the 
crystal  to  the  thermal  noise  power  available 
from  a  resistance  (equal  to  the  RF  resistance 
of  the  crystal)  at  room  temperature.  The  theory 
of  the  mixer  crystal  test  set  is  based  on  the 
fact  that  the  minimum  conversion  loss  and 
noise  temperature  can  be  determined  from  the 
degree  of  nonlinearity  of  the  static  voltage- 
current  (E  -I)  curve  of  a  mixex-  crystal. 

The  Type  390  measures  this  nonlinearity  by 
measuring  the  incremental  change  in  crystal 
current  (Ai)  caused  by  an  incremental  change 
in  voltage  (Ae)  applied  to  the  crystal  in  the 
"forward"  direction.  Adjustment  is  made  to 
the  variable  resistor  RlOl  with  the  CAL-TEST 
switch  in  the  CAL  position.  (See  fig.  4-10.)  If 
the  E-^I  curve  of  the  crystal  under  test  were 
linear,  a  midscale  reading  would  be  obtained 
on  meter  MlOl  when  SlOl  was  switched  to  the 
TEST  position.  If  the  reading  actually  obtained 
is  below  midscale,  the  E-1  curve  of  the  crystal 
is  nonlinear.  The  amount  by  which  the  reading 
falls  below  the  midscale  point  is  a  measure  of 
the  degree  of  crystal's  nonlinearity.  The  lower 
the  meter  reading  below  midscale,  the  more 
nonlinear  the  E-1  curve  for  that  crystal,  and 
the  lower,  its  conversion  loss  and  noise  tem- 
perature. 

Figure  4-10  is  a  schematic  diagram  of  the 
test  set.  The  initial  adjustment  of  voltage  Vj 
is  made  using  variable  resistor  RlOl  with  the 
CAL-TEST  switch  SI 01  in  the  CAL  position. 
(An  incorrect  adjustment  of  RlOl  may  apply 
excessive  voltage  to  MlOl,  causing  damage  to 
the  pointer.  For  this  reason, RlOl  should  ?.lways 
be  set  fully  clockwise  before  switching  to  the 
CAL  position.)  (See  fig.  4-11.) 
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♦  SECTION  (1)  OF  SWITCH  S101  MAKES 
BEFORE  SECTION  (2) 
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Figure  4-10.  -  Mixer  Crystal  Test  Set, 
Type  390  schematic  diagram. 


Fixed  resistors  R102,  R104,  R105,  and  R106 
determine  the  limits  to  which  Vi  can  be  adjusted. 
The  voltage  increment  (Ae)  is  established  by 
R103  and  R107  when  in  the  TEST  position;  it 
has  the  same  value  for  all  crystals. 

When  a  crystal  is  to  be  tested,  it  is  placed 
in  crystal  holder  XI 01.  The  crystal  should  al- 
ways be  handled  by  the  base;  -'hile  inserting  the 
crystal,  any  static  charge  should  be  removed 
by  touching  the  base  to  the  grounding  spring 
on  the  holder.  The  switch  is  set  to  the  CAL  posi- 
tion, and  RlOl  is  adjusted  until  the  meter  in- 
dication coincides  with  the  calibration  scale 
reading  of  RlOl.  When  SI 01  is  moved  to  the 
TEST  position,  MlOl  indicates  the  quality  of 
the  crystal.  With  the  aid  of  a  chart  supplied 
with  the  test  set,  the  reading  of  MlOl  can  be 
converted  to  the  actual  conversion  loss  and 
noise  temperature.  Block  sections  on  the  meter 
scale  help  ease  the  acceptance  or  rejection  of 
crystals  according  to  the  type  being  tested. 
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Figure  4-11. -Type  390  crystal  test  setl 


TRANSISTOR  CUPxVE  TRACER 
(TEKTRONIX  575) 

The  Transistor  Curve  Tracer  575  is  em^ 
ployed  to  plot  or  trace  characteristic  curves 
of  transistors  and  other  semiconductor  devices. 
There  are  two  different  methods  for  plotting 
the  characteristic  curves  of  a  transistor.  One 
is  to  apply  d-c  voltages  and  take  measurements 
point  by  point.  The  other  method  is  to  use  Chang- 

ERIC  ' 


ing  voltages  and  display  the  curve  on  an  oscillo- 
scope. 

The  575  displays  the  curves  by  the  use  of 
the  oscilloscope.  There  are  several  advantages 
in  the  use  of  the  second  method.  To  begin  ^A-ith, 
it  is  faster  and  more  accurate  than  the  point- 
by-point  method.  The  point-by-point  method 
may  allow  small  irregularities  in  the  charac- 
teristics to  go  undetected.  Since  heat  is  a  major 
factor  in  transistor  operation,  errors  caused 
by  heat  are  reduced  because  the  periods  of  ap- 
plied power  are  shorter.  Another  definite  ad- 
vantage is  that  permanent  records  of  the  curves 
traced  out  on  the  oscilloscope  .Tiay  be  easily 
produced  at  a  reasonable  cost  by  the  use  of 
photographic  equipment. 

This  equipment  is  also  provided  with  a  self- 
calibration  test.  The  operator  can  quickly  re«- 
assure  himself  of  the  accuracy  of  the  test  set 
by  the  use  of  this  built-in  calibration  check,  ;n 
case  a  displayed  curve  deviates  from  the  pub- 
lished nominal  characteristic  curve.  The  fol- 
lowing paragraphs  describe  briefly  how  the 
575  works  and  oi?.tlines  a  method  for  determining 
dial  settings  for  transistors  found  in  the  fleet. 

An  illustration  of  the  front  panel  of  the 
equipment  is  shown  in  figure  4-12.  As  can  be 
seen  the  controls  are  grouped  into  five  blocks, 
with  a  test  connector  panel  at  the  base  of  the 
test  set.  In  addition  to  the  block  arrangement 
the  panel  is  also  color  coded  to  simplify  the 
operation.  The  collector  currents  and  voltages 
are  referenced  by  the  sections  of  the  panel 
etched  in  red;  the  sections  etched  in  blue  refer 
to  the  base  currents  and  voltages.  An  excep- 
tion  to  this  color  code  is  when  a  common  base 
transistor  configuration  is  being  tested,  at  that 
time  the  blue  is  in  reference  to  the  emitter. 

In  the  description  of  the  five  functional  di- 
visions  that  follows,  refer  to  figure  4-12  for 
the  item  numbers  listed;  a  functional  block 
diagram  is  also  given  in  figure  4-13. 

The  collector  sweep  circuit  supplies  the 
transistor  under  test  with  a  collector  voltage 
which  is  the  output  of  a  full-wave  rectifier 
without  any  fUtering.  The  6O-H2  line  voltage  is 
supplied  to  the  full-wave  rectifier  and  the  output 
of  the  rectifier  is  I2O-H2  pulses.  The  output 
waveform  varies  from  zero  volts  to  some  peak 
value  which  can  be  controlled  from  the  front 
panel  (item  2  and  4).  The  peak  voltage  can  be 
varied  in  two  ranges,  from  0  to  20  volts  and 
from  0  to  200  volts.  The  polarity  of  the  sweep 
voltage  can  be  reversed  in  order  to  check  both 
PNP-  and  NPN~type  transistors  (item  3).  A 
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variable  amount  of  resistance  can  be  placed  be- 
tween the  collector  sweep  supply  and  the  tran- 
sistor under  test  in  order  to  limit  the  maxi- 
mum amount  of  collector  dissipation  (item  1). 

Base  Step  Generator 

The  step  generator  develops  currents  and 
voltages  which  change  value  in  stairstep  fash- 
ion in  synchronization  '«ith  the  collector  sweep 
voltage  (items  12,  16,  17,  and  18).  The  output 
of  the  generator  can  be  reversed  in  polarity 
and  can  be  connected  to  either  the  base  or  the 
emitter  of  the  transistor  under  test  (item  13). 
The  number  of  steps  can  be  varied  from  4  to 
12  according  to  the  type  of  display  desired 
(item  14). 

Display  Function 

The  display  function  includes  the  three 
major  functional  blocks  remaining;  the  vertical 
and  horizontal  amplifiers,  and  the  cathode-ray 
tube.  (A  description  of  the  operation  of  a  cathode 
-ray  tube  is  given  in  Basic  Electronics;  an  os- 
cilloscope was  discussed  earlier  in  this  chapter.) 

The  horizontal  and  vertical  amplifiers  of 
the  cathode-ray  tube  display  can  be  driven  by 
several  different  inputs,  depending  upon  what 
characteristics  are  of  interest  (item  9).  The 
horizontal  amplifier  can  select  any  four  inputs 
and  display  one  of  them  on  the  horizontal  axis. 
The  four  inputs  are  base  volts,  collector  volts, 
base  current  or  base-source  volts,  and  external. 
In  the  base  volts  position,  the  horizontal  amplU 
fier  is  connected  to  the  base  of  the  transistor 
under  test.  In  the  collector  volts  position,  the 
horizontal  amplifier  is  connected  to  the  collector 
of  the  traiisistor  under  test.  Both  of  these  inputs 
have  several  positions  so  that  the  scaling  fac- 
tor can  be  changed.  The  base-current  or  base- 
source  volts  position  connects  the  output  of  the 
base  step  generator  into  the  horizontal  amplifier. 
The  external  position  connects  the  horizontal 
amplifier  to  two  coax  connectors  on  the  rear  of 
the  instrument. 

The  vertical  amplifier  can  also  select  from 
four  different  inputs:  collector  MA,  base  volts, 
base  current  or  base-source  volts,  and  external. 
Base  volts,  base  current  or  base-source  volts, 
and  external  positions  are  the  same  as  (described 
for  the  horizontal  amplifier,  but  in  the  collector 
MA  position,  the  vertical  axis  will  give  a  plot  of 
collector  current. 


IKTER  PR  ETING  TH  E  DIS  P  L  A  Y .  -  As  t  h  e 
ooUector  voltas:e  clansies  from  zero  to  some 
peak  value  and  back  to  zero  a£:ain,  the  step  ven- 
erator output  remains  at  some  specific  level 
and  then  chans:es  to  some  new  level  for  the  next 
collector  voltaece  cycle.  The  collector  volt.i2:e 
is  swept  at  a  rate  of  120  Hz  and  the  step  gen- 
erator chanajes  steps  or  level  after  every  cycle 
(in  the  240  steps  per  second,  the  step  generator 
changes  both  the  zero  point  of  the  collector 
sweep  and  at  the  maximum  point).  Figure  4-14 
is  a  plot  of  collector  sweep  voltage  and  base 
step  generator  current.  It  should  be  noted  that 
the  collector  sweep  makes  a  complete  excur- 
sion, while  the  base  is  at  some  steady  value. 
As  the  next  collector  sweep  starts,  the  base 
current  is  changed  to  the  next  value  of  current 
selected  by  the  dials  on  the  front  of  the  instru- 
ment,  and  again  the  base  current  will  remain 
steady  while  the  collector  voltage  is  varied, 

As  previously  mentioned,  the  waveforms  of 
figure  4-14  can  be  reversed  by  switches  on  the 
front  panel  in  order  to  check  either  PNPor  NPN. 

Figure  4-15  is  a  plot  of  collector  voltage  and 
collector  current  for  given  values  of  base  cur- 
rent for  an  NPN  transistor.  For  this  type  of 
transistor,  it  is  a  convention  to  have  the  lower 
left-hand  corner  represent  zero  collector  volt- 
age and  current.  In  this  graph,  it  was  arbitrarily 
decided  that  each  division  to  the  right  of  the 
lower  left-hand  corner  of  the  horizontal  axis 
would  represent  a  collector  voltage  change  of 
one  more  volt  positive.  This  would  indicate  a 
collector  voltage  swing  of  zero  to  10  volts  posi- 
tive. The  vertical  axis  is  a  plot  of  collector  cur- 
rent varying  from  zero  milliamperes  in  the 
lower  left-hand  corner  to  10  milliamperes  at 
the  top  of  the  graph  in  1  milliampere  steps.  The 
different  lines  on  the  graph  represent  different 
values  of  base  current;  in  this  case,  each  line 
represents  a  change  of  0.01  milliampere.  If 
this  graph  had  been  for  a  PNP  rather  than  for 
an  NPN,  the  upper  right-hand  corner  would  have 
represented  zero  collector  voltage  and  zero 
collector  current.  The  divisions  to  the  left 
would  have  represented  ngative  collector  volt- 
age and  the  divisions  downward  from  the  top 
would  have  indicated  the  amount  of  negative 
current.  This  would  have  made  the  family  of 
curves   to  appear  as  shown  in  figure  4-16. 

These  curves  are  known  as  the  static  col- 
lector chracteristics  for  a  common  emitter 
configuration  or  output  characteristics  curve. 
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Chapter  4-ELECTRONIC  TEST  EQUIPMENT 


Two  identical  test  probes  are  supplied  as 
standard  oscilloscope  equipment.  Isolation  net- 
works are  built  into  the  probes  to  reduce  the 
input  loading  effect  of  the  oscilloscope*  The 
nomial  scope  input  of  1  megohm  shunted  by  30 
pf  is  changed  to  10  megohms  shunted  by  10  pf 
at  the  probe  tip«  This  results  in  a  voltage  drop 
of  10  to  1  in  the  probe. 

DESCRIPTION  OF  CONTROLS  AND  CON- 
NECTORS«— The  controls  and  connectors  of  the 
oscilloscope  which  are  normally  used  by  the 
operator  are  shown  in  figure  4-28  and  are  de- 
scribed in  table  4-1.  The  numbers  in  figure 
4-28  relate  each  control  to  the  descriptive  te:it 
in  table  4-1,  and  do  not  indicate  a  preferred 
order  of  operation.. 

SINGLE-SWEEP  O  P  E  R  A  TI O  N.-Single- 
sweep  operation  is  intended  for  viewing  tran- 
sients and  other  signals  v;hich  cannot  be  viewed 
using  normal  recurrent-sweep  operation^  In 
single-sweep  operation,  the  sweep  generator  is 
disabled  at  the  end  of  each  sweep  and  must  be 
triggered  before  it  can  generate  another  hori- 
zontal Sweep  trace«  The  sweep  generator  can 
be   triggered   automatically  with  an  external 
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Figure  4-28o —Oscilloscope  front  panel. 

signal  or  manually  with  the  SWEEP  MODE  con- 
trol. Detailed  instructions  for  single-sweep 
operation  are  given  in  the  Maintenance  Instruc- 
tions ManuaL 


Table  4-1.— Description  of  front  panel  controls  and  connectors 
(index  numbers  refer  to  fig,  4-28), 


Item 


Dv  ■'-nription  and  Function 
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POWER  Switch.  In  ON  position,  turns  on  all  power  to  the  oscilloscope;  in  OFF  position, 
removes  all  power  from  oscilloscope.  The  adjacent  indicator  lamp  is  illuminated  when 
the  oscilloscope  i^  turned  on. 

CALIBRAIOR  Switch  and  VOLTS-MV  Connectors.  A  1-kc  square  wave  calibration  signal 
is  provided  at  the  VOLTS  and  MV  connectors,  with  a  peak-to-peak  amplitude  (in  volts 
or  millivolts  depending  on  the  connector  usod)  corresponding  to  the  CALIBRATOR 
switch  position.  With  the  CALIBRATOR  switch  set  at  CURRENT,  a  1-kc  square  wave 
with  5  ma  peak  current  (with  source  impedance  of  200K)  is  provided  at  the  VOLTS 
connector. 

BEAM  FINDER  Pushbutton.  Used  to  locate  off-screen  traces  when  the  oscilloscope  beam 
has  been  driven  off-screen.  When  this  button  is  pressed,  the  beam  is  confined  to  the 
screen,  brightened  and  defocused.  Then  the  beam  can  be  centered  on  the  screen  by 
adjusting  the  HCVilZONTAL  POSITION  and  VERTICAL  POSITION  controls  while  holding  the 
BEAM  FINDER  pushbutton  depressed.  Release  of  the  pushbutton  returns  the  oscillo- 
scope to  normal  functioning. 

SCALE  Control.  Adjusts  the  brightness  of  the  graticule  illumination. 

INTENSITY  Control.  Adjusts  the  brightness  of  the  oscilloscope  trace. 
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Item 


Table  4-1.— Description  of  front  panel  controls  and  connectors 
(index  numbers  refer  to  fig.  4-28)- -Continued. 


Description  and  Function 


FOCUS  Control, 
control. 


Adjusts  the  sharpness  of  the  trace  in  conjunction  with  the  ASTIGMATISM 


7 
8 


10 


11 

12 
13 


14 

15 
16 

17 


ASTIGMATISM  Control.  Adjusts  the  sharpness  of  the  trace  in  conjunction  with  the  FOCUS 
control. 

VERTICAL  POSITION  Control  (black).  Adjusts  the  vertical  position  of  the  Channel  A 
presentation  (Channel  B  has  an  identical  control). 

POLARITY  Switch  (red).  Selects  the  direction  of  beam  deflection  for  Channel  A  present- 
ation; in  +  UP  position,  a  positive  signal  deflects  the  beam  upward  (Channel  B  has  an 
identical  control). 

SENSITIVITY  Switch  (black)  and  VERNIER  Control  (red).  These  controls  select  the  sen- 
sitivity of  the  CHANNEL  A  input  circuit.  Each  step  of  the  switch  is  calibrated  in  VOLTS/ 
Cm  of  vertical  deflection.  With  the  VERNIER  control  in  the  CALIBRATED  position, 
sensitivity  exactly  corresponding  to  the  switch  setting  is  provided.  Turning  the  VERNIER 
control  counterclockwise  from  the  CALIBRATED  position  reduces  the  he "-^ht  of  the 
displayed  waveform  and  provides  continuous  adjustment  of  sensitivity  betwet^n  steps. 
(Channel  B  has  identical  controls.) 

AC-DC  Switch.  Selects  capacitive  (AC)  or  direct  (DC)  coupling  for  the  vertical  input 
signal.  Set  to  DC  for  viewing  pulses  longer  than  about  .01  second  or  when  the  DC 
component  of  the  signal  is  desired.  Set  to  AC  to  avoid  beam  displacement  due  to  DC 
voltage  on  signal  (Channel  B  has  an  identical  control). 


BNC).  Receives  the  input  signal  to  Channel  A  (Channel  B  has  an 


INPUT  Connector  (type 
identical  connector). 

Vertical   Presentation   Selector   Switch.   Selects   mode  of  CRT  presentation  of  trace(s) 
from  the  dual-channel  preamplifier:  CHANNEL  A  only;  CHANNEL  B  only;  A-B  (dif- 
ference between  Channel  A  and  Channel  B);  ALTERNATE  (Channel  A  and  Channel  B 
in  sequence  on  alternate  sweeps);  CHOPPED  (Channel  A  and  Channel  B  on  alternate 
segments  of  each  sweep). 

GATE  OUTPUT  Connector  (type  BNC).  Provides  a  +50-volt  unblanking  pulse  during  hori- 
zontal sweep  time  of  trace.  Connected  to  ground  during  retrace. 

HORIZONTAL   POSITION   Control.  Adjusts  the  horizontal  position  of  the  presentation. 


SWEEP  OUTPUT  Connector  (type  BNC).  Provides  a  ramp  voltage  (approximately 
+  50  volts)  which  coincides  with  the  internal  horizontal  sweep. 


50  to 


SWEEP  TIME  Switch  (black)  and  VERNIER  Control  (red).  These  controls  select  the  hori- 
zontal sweep  rate.  The  switch  is  calibrated  in  1-2-5  steps,  in  MICROSECONDS/CM, 
MILLISECONDS/CM,  and  SECONDS/CM.  With  the  VERNIER  control  in  the  CAL 
(calibrated)  position,  the  sweep  rate  corresponds  exactly  to  the  switch  setting.  Turning 
the  VERNIER  control  counterclockwise  from  the  CAL  position  slows  the  sweep  and 
provides  continuous  adjustment  of  sweep  rate  between  steps. 
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Item 

18 
19 

20 


21 
22 
23 


Table  4-1.— Description  of  front  panel  controls  and  connectors 
(index  numbers  refer  to  fig.  4-28)--Continued. 


Description  and  Function 


INPUT  Connector  (type  BNC).  Accepts  an  external  sweep  triggering  signal. 

TRIGGER  SOURCE  Switch  (black).  Selects  source  of  the  sweep  triggering  signal  (power 
LINE,  INTernal,  EXTernal  AC,  or  EXTernal  DC). 

SWEEP  MODE  Control  (red).  Provides  a  variable  adjustment  of  the  sensitivity  of  the 
sweep  circuit  to  the  trigger  signal.  Allows  selection  of  either  triggered  or  /'ree  running 
oweep  by  rotating  the  control  pointer  to  either  the  left-hand  (TRIGGER)  or  right-hand 
(FREE-RUN)  sector.  When  turned  fully  counterclockwise  to  the  PRESET  position, 
provides  greatest  sensitivity  and  permits  stable  triggering  with  nearly  all  signals. 

TRIGGER  SLOPE  Switch  (red).  Selects  the  portion  of  the  triggering  waveform  which 
triggers  the  sweep:  +  (positive-going  slope)  or  -(negative-going  slope). 

TRIGGER  LEVEL  Control  (black).  Selects  the  amplitude  point  on  the  input  signal  wave- 
form at  which  the  sweep  will  be  triggered  (range  is±  30  volts  from  the  center  0  position). 

SWEEP  UNCAL  Indicator.  Is  illuminated  when  the  combined  settings  of  the  SWEEP  TIME 
and  HORIZONTAL  DISPLAY  switches  place  the  sweep  at  an  uncalibrated  speed. 


24 
25 

26 


27 


28 


INPUT   Connector   (type   BNC).   Accepts   an   externally  applied  horizontal  input  signal. 

AC-DC  Switch.  Selects  capacitive  coupling  (AC)  or  direct  coupling  (DC)  for  the  external 
horizontal  inpat  signal.  Set  to  DC  for  externally-driven  sweep  times  longer  than  1 
millisecond  or  when  the  DC  component  of  the  signal  is  desired.  Set  to  AC  to  avoid  beam 
displacement  due  to  DC  voltage  on  signal. 

HORIZONTAL  DISPLAY  Switch  (black)  and  EXTERNAL  VERNIER  Control  (red).  Within 
its  EXT  SENSITIVITY  sector,  the  switch  selects  the  sensitivity  of  the  horizontal  input 
circuit  to  an  external  signal,  in  VOLTS/CM  of  horizontal  deflection.  With  the  EXTER- 
NAL VERNIER  control  in  the  CAL  position,  sensitivity  exactly  corresponding  to  the 
switch  setting  is  provided.  Turning  the  EXTERNAL  VERNIER  control  counterclockwise 
froni  the  CAL  position  reduces  the  width  of  the  displayed  waveform  and  provides 
continuous  adjustment  to  sensitivity  between  steps.  Within  its  INTERNAL  SWEEP 
MAGNIFIER  sector,  the  HORIZONTAL  DISPLAY  switch  in  the  XI  position  selects  the 
internal  sweep  as  established  by  the  SWEEP  TIME  switch.  In  the  X2  through  XlOO 
positions,  the  HORIZONTAL  DISPLAY  switch  expands  the  waveform  presentation 
horizontally  by  a  factor  corresponding  to  its  setting,  by  increasing  the  sweep  speed  a 
corresponding  amount  over  that  selected  by  the  SWEEP  TIME  switch. 

ARMING  INPUT  Connector  (type  BNC).  Accepts  the  external  signal  which  arms  the  in- 
ternal sweep  circuit  to  allow  triggering  of  one  sweep  when  the  SWEEP  OCCURENCE 
switch  is  set  to  SINGLE.  (The  arming  signal  must  be  a  pulse  of  +  15  to  +  25  volts  with 
a  duration  of  1  to  200  microseconds.) 

SWEEP  ARMED  Indicator.  Indicates  that  the  sweep  circuit  is  ready  to  be  triggered  by  an 
external  or  internal  pulse  for  a  single  sweep.  Lamp  extinguishes  after  sweep  starts. 
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Table  4-1,— Description  of  front  panel  controls  and  connectors 
(index  numbers  refer  to  fig.  4-28)--Continued. 


Item  Description  and  Function 


29  INTENSITY  MODULATION  Switch  and  INPUT  Connector  (type  BNC).  Selects  NORMAL 
mode  (no  intensity  modulation)  or  EXTERNAL  modulation  of  trace  intensity.  INPUT 
connector  is  for  the  external  intensity  modulating  signal;  20  volts  will  provide  com- 
plete blanking  of  a  trace  of  normal  intensity. 

30  SWEEP  OCCURRENCE.  Selects  either  NORMAL-  or  SINGLE-sweep  operation. 


DUAL-TRACE  OPERATION.-Dual-trace 
operation  is  used  to  compare  two  different  input 
signals,  such  as  the  input  and  output  signals  of 
an  amplifier  or  networkc 

The  vertical  plug-in  provides  two  types  of 
dual-trace  operation  as  selected  by  the  Vertical 
Presentation  Selector  Switch  (item  13,  fig.  4-28) 
ALTERNATE  and  CHOPPED.  On  ALTERNATE 
operation,  the  output  of  one  channel  is  shown  on 
the  CRT  during  one  sweep  and  the  output  of  the 
other  channel  during  the  next  sweep.  On 
chopped  operation  channels  are  switched  at  a 
1-MHz  rate,  so  both  signals  appear  in  alternate 
1-^sec  segments  during  each  sweep. 

Alternate  operation  is  for  comparing  two 
signals  which  require  use  of  high  sweep  speeds* 
However,  for  the  most  accurate  time  compari- 
sons, the  sweeps  must  be  triggered  by  an  ex- 
ternal signal  that  is  synchronized  with  both 
vertical  signals*  In  many  cases,  one  of  the 
vertical  signals  can  be  used  as  the  trigger 
signal  (by  making  appropriate  external  con- 
nections). Internal  triggering  on  the  vertical 
signal  cannot  be  used  because  of  the  instability 
that  might  be  produced  by  the  dual-channel 
display  switching.  When  signal  frequency  per- 
mits, greater  accuracy  can  be  obtained  by 
comparing  the  two  signals  during  a  single 
sweep,  as  made  possible  by  the  chopped  oper- 
ationo 

Chopped  operation  ig  for  comparing  two 
signals  while  using  sweep  speeds  below  about 
5  ^isec  per  cm  (which  are  low  compared  to  the 
1-MHz  switching  rate).  This  type  operation  per- 
mits precise  time  comparisons  because  both 
signals  are  displayed  during  the  same  sweep. 
In  general,  external  triggering  is  required. 
If  internal  triggering  is  attempted,  the  1-MHz 

O 
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switching  signal  may  trigger  the  sweep  and 
cause  an  unstable  presentation* 

OPERATOR'S  MAINTENANC  E^-Mainte- 
nance  of  the  oscilloscope  by  operating  person- 
nel is  limited  to  checking  and  adjusting  vertical 
sensitivity  and  balance,  cleaning  the  air  filter 
in  the  cooling  air  inlet,  and  replacing  fuses. 
In  many  cases  a  calibration  adjustment  is  re- 
quired when  replacing  tubes  and  semiconductors 
Therefore,  only  qualified  technicians  should 
attempt  replacement  of  such  parts-  Operating 
personnel  other  than  those  qualified  to  make 
calibration  adjustments  should  refrain  from  re- 
pair of  this  type  except  in  an  emergency* 

The  useful  life  of  an  oscilloscope  can  be 
materially  extended  by  using  normal  care  in 
handling  and  operating*  When  in  use,  the  area 
behind  the  cooling  air  inlet  must  be  kept  clear 
to  allow  free  flow  of  the  cooling  air  through  the 
ventilating  door*.  This  oscilloscope  is  provided 
with  a  thermal  switch  to  protect  from  over- 
heating. If  the  instrument  goes  off  during  use, 
removal  of  the  dual  trace  preamplifier  plug-in 
unit  will  allow  the  operator  to  view  a  neon  type 
indicator  lamp*  If  the  lamp  is  lit,  the  oscil- 
loscope is  overheated*  Turn  off  the  power  and 
investigate  the  cause  of  overheating* 

CAUTION:  This  instrvment  contains  voltages 
as  high  as  8,600  volts,  which  can  be  fatal* 
Turn  the  instrument  off  before  touching  any 
internal  part* 

SYNCHROSCOPE 

The  synchroscope,  which  is  widely  used  in 
radar  testing,  is  an  adaptation  of  the  oscillo- 
scope* A  trace  is  produced  only  when  it  is 
initiated  by  an  input  trigger,  as  contrasted  with 
the  continuous  sawtooth  sweep  provided  by  the 
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oscilloscope.  Synchroscope  circuits  are  similar 
to  oscilloscope  circuits  except  for  the  signal 
channel  and  the  sweep  channeL  These  circuits 
are  shown  in  block  diagram  form  in  figure  4-29. 

The  signal  channel  of  a  typical  synchroscope 
includes  an  input  circuit,  which  is  usually  in  the 
form  of  a  72-ohm  adjustable-step  attenuator. 
Various  degrees  of  attenuation  are  available, 
and  the  dial  is  calibrated  to  indicate  how  much 
attenuation  is  present.  This  attenuator  insures 
that  all  signals,  regardless  of  amplitude,  pro- 
duce about  the  same  input  level  to  the  amplifier 
section.  Following  the  attenuator  is  an  artificial 
delay  line,  which  is  a  low  pass  filter  with  a  cut- 
off frequency  higher  than  the  highest  frequency 
to  be  passed,  and  which  has  an  impedance  of  72 
ohms.  The  delay  line  is  terminated  with  a  72- 
ohm  gain  control.  One  purpose  of  the  delay 
line  is  to  delay  presentation  of  the  signal  to  be 
observed  until  the  sweep  trace  has  been  ini- 
tiated by  an  undelayed  portion  of  the  input  signaL 
If  the  delay  line  were  not  used,  the  initial 
portion  of  the  waveform  would  not  appear  on 
the  trace,  because  a  certain  amount  of  time  is 
required  for  the  input  signal  voltage  to  rise  to 
the  level  needed  to  trigger  the  sweep  circuit. 
With  the  delay  line  in  use,  the  signal  does  not 
reach  the  amplifier  until  one-half  microsecond 


after  the  trace  starts;  as  a  result,  the  entire 
pulse  is  seen.  A  secondary  purpose  of  the  delay 
line  is  to  provide,  by  means  of  reflection,  a 
series  of  accurately  spaced  pulses  suitable  for 
calibration  of  short  time  intervals. 

To  accomplish  the  secondary  purpose,  a 
switch  is  provided  to  cause  a  mismatch  in  the 
termination  of  the  delay  line.  When  a  sharp 
pulse  is  fed  into  the  line,  a  series  of  reflections 
occurs  similar  to  those  shown  in  figure  4-30. 
Since  the  time  required  for  a  pulse  to  travel 
down  the  line  and  back  is  1  microsecond,  a 
series  of  pulses  occurring  1  microsecond  apart 
is  produced.  Each  successive  pulse  is  smallei 
because  of  the  losses  in  the  delay  line,  but 
enough  pulses  are  visible  for  most  high  speed 
calibration  purposes. 

The  gain  control  feeds  a  wideband  or  video 
amplifier,  which  is  connected  to  the  vertical 
deflection  plates.  In  addition,  an  external  con- 
nection is  provided  to  the  vertical  plates. 

The  horizontal  circuit  consists  of  a  sync 
switch  for  either  internal  or  external  sync,  a 
sync  amplifier  with  a  gain  control,  and  a  start- 
stop  sweep  generator,  which  will  not  develop  a 
sweep  voltage  until  a  pulse  of  sufficient  ampli- 
tude is  supplied.  The  duration  of  the  sweep, 
or  sweep  speed,  is  made  adjustable  from  a  very 
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few  microseconds  to  about  250  microseconds. 
The  sweep  generator  is  followed  by  a  conven- 
tional horizontal  amplifier.  Since  the  trace  is 
triggered  by  the  input  signal,  the  synchroscope 
may  be  used  to  observe  nonperiodic  pulses,  such 
as  those  occurring  in  a  radar  system  with  an 
unstable  PRF  generator. 

In  later  designs,  it  is  common  to  find  pro- 
visions for  calibration  of  input  voltages  and 
sweep  time.  Voltage  calibration  is  made  by 
comparing  the  unknown  voltage  with  a  variable- 
voltage  pulse  of  known  value,  generated  inter- 
nally«  The  calibrating  pulse  is  adjusted  to  be 
equal  in  amplitude  to  the  unknown  voltage;  the 
value  is  then  read  from  the  dial  that  controls 
the  calibrating  pulse.  Sweep  time  calibration  is 
made  with  the  aid  of  marker  pulses  produced  by 
accurately  adjusted  tuned  circuits.  The  marker 
pulses  appear  on  the  trace  as  a  series  of  bright 
dots  spaced  at  intervals  chosen  by  the  operator. 
In  a  typical  synchroscope,  marker  intervals  of 
0-2,  1,  10,  100,  and  500  microseconds  may  be 
selected  in  accordance  with  time  duration  of  the 
pulse  under  test;  for  greater  accuracy,  inter- 
polation may  be  used* 
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Figure  4-30. —pulse  reflection  on 
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WAVE  ANALYZER 

The  wave  analyzer  is  used  to  measure  am- 
plitude and  frequency  of  the  components  of  a 
steady  state  complex  electrical  waveform. 
These  include  the  components  of  harmonic  dis- 


tortion, inter  modulation  distortion,  hum,  and 
noise. 

Specific  uses  of  the  wave  analyzer  include 
the  measurements  of  distortion  components  in 
AF  equipments;  radio  receivers  and  trans- 
mitters; oscillators,  amplifiers^  and  vacuum 
tube  circuits  in  general;  harmonic  studies  of 
electrical  power  system  and  electrical  ma- 
chinery, hum  measurement  in  a-c  operated  com- 
munication equipment;  and  noise  analysis.  As 
a  sharply  tuned  voltmeter,  it  is  useful  in  the 
measurement  of  the  transmission  of  character- 
istics of  electric  wave  filters  and  as  a  null  de- 
tector for  impedance  bridges.  The  unit  may  be 
used  as  a  detector  for  intermodulation  distor- 
tion measurements  when  a  two-signal  audio 
generator  is  used  as  a  source- 

The  wave  analyzer  discussed  in  the  following 
paragraphs  is  a  heterodyne  type  vacuum  tube 
voltmeter.  The  IF  amplifier  includes  a  selec- 
tive filter  using  three  quartz  crystals.  The 
use  of  a  heterodyne  method  makes  it  possible 
to  vary  the  frequency  response  while  using  a 
fixed  frequency  filter. 

The  output  of  the  local  oscillator  and  the 
whole  of  the  complex  waveform  to  be  examined 
are  fed  to  a  balanced  modulator  where  their 
combination  produces  both  sum  and  difference 
frequencies,  or  sidebands  in  the  output.  The 
original  of  the  complex  waveform  is  not  passed 
by  the  modulator  intermediate  frequency  output 
transformer  and  the  local  oscillator  carrier 
frequency  is  suppressed  in  the  output  because 
of  the  two-tube,  balanced  modulator  employed. 

The  50-kHz  component  of  the  upper  sideband, 
proportional  to  the  voltage  of  that  frequency 
present  in  the  original  wave  to  which  the  main 
dial  is  set,  is  selected  and  amplified  by  the  inter- 
mediate stages.  The  step  attenuators  provide 
for  measurement  of  a  wide  range  of  voltages. 

The  equipment  is  mounted  in  a  shielded  oak 
cabinet,  and  all  critical  parts  are  hermetically 
sealed. 

A  detailed  discussion  of  wave  analyzers  is 
beyond  the  scope  of  this  training  manual,  but 
the  foregoing  discussion  should  serve  to  famil- 
iarize the  TD  with  some  of  the  basic  principles 
used  in  the  design  of  a  wave  analyzer. 
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CHAPTER  5 

PRINCIPLES  OF  AIR  CONDITIONING 


The  term  ''air  conditioning'^  is  often  erro- 
neously construed  to  mean  the  cooling  of  a 
given  mass  of  air.  When  correctly  defined, 
it  is  the  process  of  treating  air  so  as  to 
control  its  temperature,  humidity,  cleanliness, 
and  distribution  to  meet  the  requirements  of 
the  conditioned  space.  It  can  be  stated  that  true 
air  conditioning  requires  mechanical  ventila- 
tion, addition  of  heat,  removal  of  heat,  control 
of  humidity  conditions,  and  filtering. 

The  construction  and  operation  of  most 
electronic  equipment  require  controlled  tem- 
perature and  humidity  conditions.  To  obtain 
the  desired  atmospheric  control  from  air- 
conditioning  equipment  requires  space,  a  source 
of  power,  and  routine  maintenance.  Training 
devices,  because  of  their  limited  space,  usually 
utilize  compact  units.  This  normally  increases 
the  maintenance  requirements  of  the  equipment. 
The  most  widely  accepted  configuration  for 
training  devices  is  the  self-contained  air- 
conditioning  unit;  that  is,  complete  air  handling, 
cooling,  heating,  humidifying,  and  dehumidify- 
ing  equipment  are  designed  to  fit  into  one 
compact  package. 

This  chapter  and  the  following  chapter  are 
intended  to  provide  the  TD  with  a  general 
knowledge  of  air  conditioning  and  types  of 
air-conditioning  systems  used  in  training  and 
training  devices.  Subjects  discussed  include  air- 
conditioning  requirements,  theory  of  operation, 
and  maintenance.  Air-conditioning  equipments 
will  vary  from  trainer  to  trainer,  but  the  general 
theory  remains  the  same. 

REFRIGERANTS 

The  system  which  provides  mechanical  cool- 
ing is  commonly  referred  to  as  the  refrigera- 
tion system.  The  refrigeration  system,  whether 
it  is  a  part  of  an  air  conditioner,  a  refrigerator, 
water  cooler,  or  numerous  commercial  instal- 
O 
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lations,  operates  on  the  same  general  prin- 
ciple using  a  refrigerant. 

Mechanical  refrigeration  systems  use  as  the 
primary  refrigerant  some  liquid  that  has  a 
boiling  point  lower  than  water  but,  in  changing 
from  liquid  to  vapor  at  low  pressures  and 
temperatures,  absorbs  a  lesser  quantity  of  heat. 
Most  refrigerants  commonly  used  today  require 
close-to-atmospheric  pressures  in  the  system, 
and  thus  leaking  tendencies  and  overwork  of 
compressors  are  reduced  to  a  minimum. 

FREON-12 

Dichlorodiflouromethane  is  known  as  Freon- 
12,  Genetrrn  12,  or  Isotron  12.  In  some  texts, 
you  will  fLid  it  referred  to  as  Refrigerant- 12, 
or  R-12.  In  training  courses  it  is  generally 
called  Freon-12.  It  has  a  boiling  point  of  minus 
21.7°  F,  and  would  immediately  boil  if  ex- 
posed to  ordinary  room  temperature  and  atmos- 
pheric pressure.  It  must  therefore  be  kept  under 
pressure  if  it  is  to  be  maintained  in  a  liquid 
state;  and  this  pressure  will  vary  according 
to  the  ambient  temperature.  Its  freezing  point 
(minus  247°  F)  is  a  temperature  not  likely 
to  be  encountered  in  operating  conditions. 

Freon-12  has  now  replaced  to  a  great  ex- 
tent such  refrigerants  as  ammonia,  sulfur 
dioxide,  or  methyl  chloride,  which  because  of 
their  toxic  and  explosive  character  have  caused 
many  fatalities. 

The  chief  advantages  of  this  refrigerant  are 
as  follows: 

1.  It  is  odorless  and  tasteless  in  concentra- 
tions of  less  than  20  percent  by  volume  in  air. 

2.  It  is  nontoxic;  but  by  reducing  the  oxygen 
content  in  a  working  space,  it  can  cause  suf- 
focation. 

3.  It  is  nonexplosive  and  nonflammable; 
although  it  decomposes  in  the  presence  of  an 
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open  flame,  forming  irritating  and  toxic  gases, 
it  will  not  ignite. 

4.  It  is  noncorrosive  in  contact  .vith  the 
metals  that  are  commonly  employed  in  refrig- 
eration units;  it  will,  however,  corrode 
magnesium  and  aluminum  alloys  that  contain 
magnesium. 

5.  It  is  chemically  stable  up  to  at  least 
1 ,000^  F;  above  that  temperature,  it  decom^  ses, 
forming  corrosive  and  poisonous  products. 

6.  It  acts  as  a  solvent,  loosening  and  re- 
moving particles  of  dirt,  scale,  or  oil  within 
the  system.  However,  it  will  eat  away  natural 
rubber  gaskets;  therefore,  neoprene  or  some 
other  synthetic  rubber  must  be  used. 

7.  It  mixes  readily  with  oil,  and  thus  sim- 
plifies the  lubrication  of  the  plant  by  acting 
as  a  carrier  of  oil  to  moving  parts  and  as  an 
aid  in  returning  the  oil  from  the  evaporator. 
This  last  characteristic  is  important,  since  an 
excess  of  oil  in  the  evaporator  will  form  an 
insulating  film  between  the  refrigerant  and  the 
inside  surface  of  the  evaporator. 

The  disadvantages  of  Freon-12,  from  an 
operating  standpoint  are  as  follows: 

1.  It  has  a  low  latent  heat;  and  as  a  result, 
absorbs  only  about  51  Btu  for  every  pound 
of  refrigerant  that  boils  off  in  the  evaporator 
at  S""  F,  when  condensing  temperature  is  86°  F. 
This  low  latent  heat  necessitates  the  circula- 
tion of  a  large  volume  of  refrigerant  per  ton 
of  refrigeration. 

2.  n  concentrations  of  20  percent  or  more, 
Freon-12  produces  a  phosgene  gas  if  exposed 
to  an  open  flame. 

3.  In  its  liquid  form,  Freon-12  can  cause 
severe  frostbite  (extra  care  must  be  taken  to 
avoid  this),  Siiice  the  refrigerant  has  no  notice- 
able odor,  leaks  may  escape  notice. 

The  disadvantages  of  the  low  latent  heat 
(51  Btu  per  pound  of  refrigerant)  can  be  empha- 
sized by  comparing  it  with  the  refrigeration 
ton  (12,000  Btu  per  hour).  Thus,  a  1-ton  unit 
would  have  to  boil  off  a  minimum  of  approxi- 
mately 235  pounds  of  refrigerant  per  hour 
to  maintain  the  cooling  capacity  of  12,000 
Btu  per  hour. 

Because  of  the  capacity  of  Freon-12  to 
absorb  water,  utmost  caution  is  necessary  to 
prevent  the  entrance  of  water  (or  water-laden 
air)  into  the  system.  Any  excessive  moisture 
in  the  system  can  cause  freezeups  at  the 
expansion  valve.  This  characteristic  is  one 
that  Freon  -12  shares  with  all  refrigerants 
O      whose  boiling  point  is  below  32°  F. 
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REFRIGERATIOX  CYCLE 

OPERATION 

As  the  refrigerant  flows  througnthe primar\- 
(or  basic)  refrigeration  componentKS,  it  assumes 
four  different  and  distinct  states  of  character. 
These  four  states  of  refrigerant  (fig.  5-1) 
are  as  follows: 

1.  Low-pressure  gas  (input  side  of  the 
compressor). 

2.  High-pressure  gas  (output  side  of  the 
compressor), 

3.  High-pressure  liquid  (output  side  of  the 
condenser  coil  and  liquid  receiver). 

4.  Low-pressure  liquid  (output  side  of  the 
expansion  valve). 

After  passing  through  the  evaporator  coil, 
the  refrigerant  returns  to  a  low-pressure  gas, 
and  the  cycle  is  repeated  until  the  unit  is 
shut  off.  The  following  sequence  of  operation 
traces  the  flow  of  refrigerant  through  its 
cycle  and  explains  whtre  the  changes  take  place. 

Whf^n  the  compressor  starts,  it  draws  refrig- 
erant gas  from  the  low-pressure  (suction)  side 
of  the  refrigeration  system.  Mechanical  action 
of  the  compressor  changes  the  refrigerant  into 
a  high-pressure  gas.  This  gas  is  normally 
cold  when  it  enters  the  compressor,  but  it 
becomes  hot  during  compression. 

The  hot  high-pressure  gas  leaves  the  com- 
pressor's high-pressure  (discharge)  side  and 
flows  directly  to  the  condenser  coil.  The  heat, 
produced  when  the  gas  was  compressed  and 
which  was  removed  from  the  conditioned  space, 
is  dissipated  with  a  finned  coil  by  the  air- 
stream  drawn  through  this  coil  by  the  condenser 
fan.  This  cooling  effect  gradually  changes  the 
high-pressure  gas  into  a  high-pressure  liquid. 

From  the  condenser  coil,  the  refrigerant 
flows  to  the  receiver  which  acts  as  a  reservoir 
for  storing  the  liquid  refrigerant.  After  leaving 
the  receiver,  the  high-pressure  liquid  flows 
through  the  thermostatic  expansion  valve.  Here 
the  refrigerant  is  changed  into  a  low-pressure 
liquid  and  is  metered  into  the  evaporator 
coil. 

Upon  entering  the  evaporator  coil,  the  low- 
pressure  liquid  changes  (boils)  to  a  low-pressure 
gas.  This  change,  from  liquid  to  gas,  produces 
a  cooling  effect  within  the  evaporator  coil  and 
the  coil  becomes  cold.  A  stream  of  air  is  directed 
over  the  cold  coil.  The  air  is  cooled  and  then 
directed  to  the  space  to  be  cooled. 
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After  leaving  the  evaporator  coil,  tlie  re- 
::rigera.nt  returns  to  the  low-pressure  (suction) 
side  of  the  compressor. 

The  foregoing  cycle  is  repeated  as  long 
5:s  the  compressor  is  operating.  As  can  be 
seen  from  the  above,  the  flow  of  refrigerant 
i.s  from  the  compressor  to  the  condenser 
coil,  then  to  the  receiver,  to  the  expansion 
ralve,  to  tbe  evaporator  coil,  and  back  to  the 
compressor. 

MAJOR  COMPONENTS 

Compressor 

The  compressor  is  used  to  remove  (draw) 
gas  from  the  evaporator  and  increase  the 
pressure  of  the  gas  sufficiently  for  operation 
of  the  remainder  of  the  system.  Thus,  by 
increasing  the  pressure  of  the  gas,  the  tem^ 
perature  is  raised  above  that  of  the  medium 
(air  or  water)  surrounding  the  condenser, 
permitting  heat  to  flow  to  the  medium. 

The  size  and  the  type  of  compressor  vary 
according  to  the  installation  and  the  require-^ 
ments  of  the  air-conditioning  system.  Com- 
pressors may  be  divided  into  three  general 
groups-^reciprocating,  rotary,  and  centrifugal. 
A  second  classification,  as  to  type  of  compres- 
sor, is  the  open,  semihermetic,  and  fUll- 
hermetic  type.  The  function  of  the  compressor 
is  the  same  in  all  three  types,  but  the  mecha- 
nical means  for  accomplishing  this  task  differs 
considerably. 


OPEN  RECIPROCATING  TYPE. --This  type 
of  compressor  is  driven  by  an  external  means. 
W'hich  is  normally  belt-driven  or  direct-driven 
thi-ough  coupling.  One  of  the  simplest  ways  of 
achieving  high  gas  pressures  is  to  draw  a 
large  quantity  of  gas  into  a  cylinder  through 
an  intake  or  suction  valve  (fig.  5-2)  by  means 
of  the  partial  vacuum  produced  by  the  down- 
ward  movement  of  a  piston.  The  piston  is 
actuated  by  a  crank  arm  or  connecting  rod 
attached  to  a  crankshaft,  which  is  rotated 
by  the  external  driving  force. 

As  the  piston  is  moving  down  toward  its 
lowest  position,  the  cylinder  is  completely 
filled  with  low-pressure  gas.  As  indicated  in 
figure  5-2  (A),  the  suction  (intake)  valve  opens 
when  the  pressure  inside  the  cylinder  is  less 
than  the  pressure  in  the  suction  line  leading 
to  the  cylinder.  A  common  pressure  at  the 
suction  valve  is  about  37  psig  (pounds  per 
square  inch  gage). 

When  the  piston  has  reached  the  lowest 
point  of  its  travel,  it  begins  to  move  upward 
(fig.  5-2  (B)),  and  the  intake  (suction)  valve 
closes.  The  intake  valve  closes  when  the  pres- 
sure inside  the  cylinder  becomes  greater  than 
that  in  the  suction  line. 

The  gas  that  has  been  compressed  is 
delivered  to  the  high-pressure  (discharge)  line 
through  the  discharge  valve.  As  the  piston 
moves  upward,  the  valve  opens  when  it  senses 
that  the  pressure  inside  the  cylinder  is  higher 
than  that  in  the  high-pressure  line.  A  common 
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Figure   5-2.— Operating  cycle  of  a  reciprocating  compressor. 
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pressure  at  the  discharge  valve  would  be  about 
126  psig.  The  valves,  therefore,  serve  as 
one.-way  traffic-flow  controllers;  they  permit 
the  gas  to  flow  in  one  direction  only,  and 
Only  when  the  pressures  are  of  the  correct 
amount. 

The  open  type  compressor  has  the  advantage 
of  supporting  large  systems.  Also  the  power 
source  can  be  any  prime  mover.  The  fact 
that  the  compressor  is  driven  by  an  external 
source  of  power  through  a  shaft  creates  operat- 
ing disadvantages.  Sealing  around  the  shaft 
must  be  maintained  to  prevent  gas  on  the  inside 
of  the  compressor  body  from  leaking  outward 
into  the  atmosphere.  The  exposed  belt  drive 
or  rotating  couplings  may  prove  dangerous  to 
operating  personnel.  This  type  of  compressor 
system  requires  considerable  space  for  operat- 
ing- 

SEMIHERMETIC  RECIPROCATING  TYPE,- 
This  type  compressor  has  the  compressor  and 
direct  drive  motor  housed  within  one  casing 
or  casting  (fig-  5-3).  The  operation  of  the 
compressor  is  the  same  as  the  open  type 
compressor.  Both  units  are  housed  in  a  com- 
mon enclosure  which  eliminates  some  of  the 
disadvantages  of  the  open  type  unit.  The  weight 
and  space  consumed  are  much  less  than  that 
required  by  the  open  type  compressor. 

FULL  -  HERMETIC  RECIPROCATING 
TYPE.— The  full-hermetic  unit  (fig.  5-4)  is  a 
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Figure  5-3.— Bolted  type  semihermetic  com- 
pressor motor  assembly. 


completely  closed  motor  and  compressor  welded 
into  a  pressed  steel  casing:.  This  prevents  any 
type  of  field  maintenance,  and  requires  that 
servicing  be  performed  at  very  specialized 
compressor  overhaul  centers,  normally  the 
compressor  manufacturer's  plant.  This  type 
compressor  has  all  the  advantages  of  semi- 
hermetic  compressors  plus  additional  weight 
saving  because  of  the  much  lighter  pressed 
steel  casing. 

ROTARY.— Another  common  type  of  com- 
pressor is  the  rotar>^  Wpe.  This  has  some 
distinct  advantages  as  far  as  vibration  and 
moving  parts  are  concerned.  The  materials 
used  in  construction  are  very  similar  to  those 
of  the  reciprocating  pump,  but  its  operation 
is  different.  The  major  difference  is  that  the 
pumping  effect  is  produced  by  a  rotary  motion 
rather  than  a  reciprocating  motion.  Figure  5-5 
illustrates  an  internal  view  of  the  assembly 
where  the  motor  and  compressor  are  mounted 
in  the  same  shell. 

The  operation  of  the  stationary  blade  com- 
pressor is  illustrated  in  figure  5-6.  The  shaft 
rotates  in  a  chamber  so  that  the  eccentric 
or  offcentered  disk  rubs  constantly  against 
the  outer  wall  of  the  chamber.  Referring  to 
figure  5*6,  the  sequence  of  operation  can  be 
followed.  With  the  chamber  filled  with  gas 
(A),  the  eccentric  starts  to  rotate.  As  the 
eccentric  roates  (B),  gas  imprisoned  ahead 
of  the  eccentric  is  compressed  and  the  void 
behind  the  eccentric  sucks  low-pressure  gas 
into  the  chamber  in  preparation  for  the  fol- 
lowing cycle.  As  rotation  continues  ((C),  (D), 
and  (E)),  the  imprisoned  gas  is  compressed 
into  a  smaller  space,  building  up  the  pressure 
and  temperature,  and  finally  forcing  the  gas 
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Figure  5-4.— FuU-hermetically  sealed  compres- 
sor motor  assembly. 
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Figure  5-5.— Hermetic  rotary  compressor. 


TD.401 


into  the  high-pressure  side  (or  discharge  side) 
of  the  system. 

Another  version  of  the  rotary  type  com- 
pressor is  the  rotating  blade.  It  differs  from 
the  compressor  described  above  in  that  one  or 
more  pairs  of  blades  are  rotated  in  place 
of  the  eccentric.  As  these  blades  rotate,  they 
trap  low-pressure  gas  from  the  suction  line 
and  force  the  gas  into  smaller  and  smaller 
spaces  until,  at  the  discharge  lines,  the  gas 
leaves  as  a  high-pressure,  high-temperature 
gas. 

Compressor  Motors 

The  driving  mechanism  or  the  source  of 
power  fjr  compressor  units  is  usually  an 
electric  motor.  The  type  and  the  size  of  the 
motor  vary  with  the  requirements  of  the  partic- 
ular installation.  Two  general  types  of  motors 
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used  are  the  open  and  sealed  motors.  The 
open  type,  normally  a  capacitor  motor  (fig. 
5-7),  is  a  common  type  motor  used  in  the 
air- conditioning  field. 

The  capacitor  type  motor  is  normally  a  split- 
phase  motor  with  a  capacitor  connected  in 
series  or  parallel  with  the  windings  to  aid 
in  the  starting  or  running  of  the  motor.  In 
a  capacitor- run  motor  the  capacitor  is  used 
to  aid  the  running  winding,  and  is  connected 
in  parallel  with  the  running  winding.  The 
capacitor-start  motor  derives  its  name  from 
the  use  of  a  capacitor  connected  in  series  with 
the  starting  winding  and  aids  the  starting  torque 
of  the  motor.  Since  the  capacitor  start  is  the 
most  common  motor  used  in  air-conditioning 
equipment,  it  is  discussed  in  greater  detail. 

&i  the  capacitor-start  motor,  the  capacitor, 
Centrifugal  switch,  and  starting  winding  are 
normally  connected  in  series.  The  capacitor 
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Figure  5-7.— Capacitor  type  motor. 
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is  in  the  housing  mounted  on  top  of  the  frame; 
the  centrifugal  switch  is  mounted  in  the  rear 
end  bell  (right  end,  fig.  5-7);  the  starting  wind- 
ing is  the  smaller  diameter  wire  and  is  usually 
placed  on  top  of  the  running  winding. 

The  centrifugal  switch  is  in  the  closed 
position  when  the  motor  is  not  running.  When 
voltage  is  applied  to  the  motor,  the  capacitor- 
start  motor  acts  as  a  two-phase  motor  when 
starting.  The  starting  winding  aided  by  the 
capacitor  <:auses  the  rotor  to  rotate.  When 
the  rotor  reaches  75  percent  of  its  rated  rpm, 
the  centrifugal  switch  is  discoraiected,  taking 
the  capacitor  and  starting  winding  out  of  the 
circuit  (fig.  5-8).  The  motor  continues  to  run, 
but  now  as  a  single-phase  induction  motor. 
More  detailed  information  on  motors  may  be 
found  in  Basic  Electricity,  NavPers  10086- B. 
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The  troubles  encountered  in  the  capacitor 
type  motor  are  few,  and  they  deal  mainly  wth 
the  mechajiical  condition  of  the  motor.  There  is 
a  possibility  that  the  centrifugal  switch  may 
become  worn.  Also,  an  open  or  short  circuit 
may  occur  in  the  capacitor  or  in  the  field 
windings.  The  mechanical  troubles  encountered 
are  common  to  most  types  of  motors.  The 
most  common  of  these  are  the  following: 

1.  Worn  bearings. 

2.  Excessive  end  play. 

3.  Excessive  vibration. 

4.  Dirty. 

5.  Worn  motor  mounts. 

Very  frequent  starting  of  the  motor  may 
result  in  overheating,  which  many  times  will 
cause  the  capacitor  and/or  the  windings  to 
fail.  If  the  motor  will  not  start,  but  simply 
has  the  characteristic  hum,  it  is  a  sign  that 
the  capacitor  or  the  centrifugal  switch  points 
have  failed  or  the  starting  winding  is  open. 


CAPACITOR 


TCRMtNAL 
STRtP 


MOTOR 

LINE 
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Figure  5-8.— Capacitor  type  motor  schematic. 

It  is  a  simple  matter  to  substitute  a  good 
capacitor  for  the  questioned  one.  If  the  motor 
still  does  not  start,  the  trouble  is  possibly 
in  the  centrifugal  switch  or  the  starting  wind- 
ing. A  continuity  check  should  quickly  determine 
the  fault. 

The  basic  operation  of  the  hermetic  type 
motor  is  essentially  the  same  as  the  open 
type.  There  are  some  definite  differences  be- 
cause of  the  motor  being  mounted  in  a  sealed 
container  (fig,  5-4)  with  the  compressor. 
Brushes  and/or  open  points  cannot  be  used  in 
the  hermetic  motor  because  the  arcing  would 
gradually  disintegrate  the  refrigerant  and  the 
oil  in  the  unit.  Therefore,  an  external  means 
^must  be  used  to  disconnect  and  connect  the 
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various  windings,  and  all  torque  must  be  de- 
veloped by  induction  only.  The  electrical 
terminals  which  carry  the  circuit  through  the 
dome  (container)  must  be  electrically  insulated 
from  the  dome;  they  must  alsc  be  leakproof. 

The  higher  starting  torque  required  for 
those  units  which  start  under  load  necessitates 
the  use  of  large  conductors  in  the  starting  cir- 
cuit. This  required  starting  torque  is  usually 
obtained  by  using  one  of  several  electrical 
devices.  Usually,  manufacturers  attempt  to 
provide  starting  power  equal  to  twice  the  lun- 
ning  power.  In  other  words,  the  attempt  is 
to  have  a  1/6-horsepower  motor  produce  one- 
third  horsepower  during  starting.  Likewise, 
various  methods  are  used  to  disconnect  the 
special  starting  devices  after  the  mot&r  has 
approached  its  full  speed. 

The  two  common  types  of  motors  used  are 
the  split-phase  and  capacitor- start  motor.  As 
in  the  open  type  motor  described  above,  the 
split-phase  motor  has  its  starting  and  ruaning 
windings  mounted  within  the  stator  shell  (fig. 
5-9).  In  the  split-phase  motor,  these  two  wind- 
ings are  made  into  foi.r  coils  each  with  the 
starting  winding  positioned  at  an  actual  45° 
around  the  stator  from  the  running  winding. 
This  positioning  puts  the  starting  winding  90 
electrical  degrees  from  the  running  wind- 
ings. Smaller  size  wire  is  used  in  the  start- 
ing winding.  This  smaller  wire  opposes  the  cur- 
rent and  builds  up  its  magnetic  field  slower  than 
the  running  winding.  This  slower  buildup  causes 
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Figure  5-9.— A  1/4-horsepower  split-phase 
hermetic  motor. 

86 


Chapter  6 -AIR- CONDITIONING  SYSTEMS 


COOL  AIR 
DISCHARGED 
INTO  ROOM 


ROOM 


HEATED  AIR  FROM 
CONDENSER  DISCHARGED 
OUTDOORS 


EVAPORATOR 
AND  FAN 


COMPRESSOR, 
CONDENSER 
AND  FAN 


WARM  ROOM  AIR 
TO  BE  COOLED 


OUTDOORS 


OUTDOOR  AIR 
TO  CONDENSER 


Figure  6-2. —Air  distribution. 
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Figure  6-3.— Refrigerant  cycle  components. 


the  compressor  motor  terminal  box.  The  other 
powerline  from  fuse  FX  to  the  other  side  of 
the  motors  is  first  routed  through  selector 
switch  S3  and  the  thermostat  S4  on  the  control 
console. 

When  the  master  selector  switchS3  is  placed 
in  the  FAN  position,  the  circuit  is  completed  to 
the  condenser  and  evaporator  fan  motors.  The 
fans  or  blowers  circulate  air  in  an  out  of  the 
cockpit  area  through  ducts  connected  to  the  air -in 
and  air-out  ports  of  the  air-conditioning  system. 
(See  fig.  6-4.) 

When  the  master  selector  switch  S3  is  placed 
in  the  COOL  position,  the  circuit  is  completed 
through  the  thermostat  84  to  the  compressor 
motor  terminal  box  (fig.  6-5).  The  compressor 
unit  uses  a  capacitor-start,  capacitor-run  in- 
duction motor  to  drive  the  1-hp  sealed  com- 
pressor. In  addition  to  the  starting  capacitors, 
a  running  capacitor  is  included  to  reduce  the 
power  factor  after  the  starting  c?,pacitors  are 
removed  from  the  circuit.  The  tlieru^^il  over- 
load switch  S5,  a  part  in  the  compressor  motor 
terminal  box,  opens  the  pov/er  circuit  to  the 
compressor  in  case  of  overheating  or  excessive 
current  drain. 

The  compressor  and  associated  refrigeration 
components  provide  cool  air  as  long  as  the 
thermostat  contacts  (S4)  remain  closed.  When  the 
predetermined  temperature  is  reached,  the  con- 
tacts open,  removing  power  from  the  compressor 
motor.  The  circuit,  through  the  right-hand 
contacts  of  the  master  selector  switch,  still 
provides  power  to  the  evaporator  and  condenser 
fan  motors  which  continue  to  circulate  the  air. 


The  schematic  for  the  circuit  operation  is 
illustrated  by  figure  6-5.  A  220-volt  single- 
phase  a-c  supply  from  the  main  circuit  breaker 
panel  is  supplied  to  the  relay  actuated  air- 
conditioning  contactor  Kl  which  is  controlled  by 
a  START  switch  SI  and  a  STOP  switch  S2.  When 
switch  SI  is  depressed,  a  circuit  is  completed 
to  energize  relay  Kl,  which  closes  the  contacts. 
Closing  contact  C2  holds  the  relay  closed  through 
the  STOP  switch  S2  which  is  normally  closed, 
depressing  the  STOP  switch  S2  opens  the  holding 
ircuit  of  Kl  and  power  is  disconnected  from 
le  system.  When  actuated,  the  contacts  of  Kl 
oute  220  volts  a.c.  to  the  motor. 

The  powerline  from  fuse  F2  connects  a 
common  line  to  one  side  of  the  evaporator  fan 
motor,  condenser  fan  motor,  and  terminal  R  of 


MULTIPLE  STAGE  SYSTEMS 

Multiple  air-conditioning  systems  are  used 
where  large  amounts  of  conditioned  air  are 
required.  One  example  of  this  type  system  is 
used  where  the  trainer  is  mounted  in  a  truck 
trailer.  Operating  equipments  and  training  space 
are  condensed  into  the  limited  confines  of  the 
truck  trailer  and  require  conditioned  air  for 
proper  operation.  (See  fig.  6-6.) 

A  multiple  system  provides  the  flexibility 
necessary  to  efficiently  meet  widely  varying 
demands.  The  multiple  air-conditioning  system 
has  as  many  refrigeration  systems  as  it  has 
compressors.  The  multiple  air  conditioner  in 
figure  6-7  shows  the  two  separate  systems. 
The  refrigeration  cycle  is  the  same  for  both 
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1.  Evaporator  fan. 

2.  Conditioned  air  coil. 

3.  Condenser  fan  and  motor. 

4.  Liquid  receiver, 

5.  E^qpansion  valve. 


6.  Hermetic  compressor/motor, 

7.  Capacitor  box. 

8.  Compressor  motor  junction  box. 

9.  Relay. 

10.  Liquid  line  strainer. 
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Figure  6-4.— Model  IOC  air-conditicning  unit. 


systems.  Each  system  can  be  operated  inde- 
pendently, if  necessary.  During  automatic  op- 
eration, the  number  of  systems  in  use  at  one 
time  depends  upon  the  requirements  imposed 
by  the  thermostat. 

As  can  be  seen  by  examining  figure  6-7, 
this  air  conditioner  has  two  compressors,  two 
condenser  fans,  two  heater  stages,  two  evap- 
orators, and  one  air  circulating  blower.  The 
control  panel  provides  switches  for  selecting  the 
mode  of  operation  of  the  system.  The  selector 
switch  has  five   positions   as  follows:  cool. 


heat,  ventilate,  off,  and  service.  Also  provided 
on  the  control  panel  are  six  service  switches 
used  for  maintenance.  The  electrical  connection 
of  the  components  is  illustratedby  the  schematic 
diagram  in  figure  6-8. 

The  mode  of  operation  of  the  system  (fig. 
6-8)  is  controlled  by  the  master  selector  switch 
SI .  This  selector  switch  is  an  8-wafer,  5-.position 
switch  (shown  in  position  C)  selecting  C  (cool), 
H  (heat),  V  (ventilate),  O  (off)  and  S  (service). 
The  two  stage  thermostat  (shown  in  position  C) 
determines    from    the    selected  temperature 
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Figure  6-5.— System  schematic. 
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whether  the  system  provides  cool  or  warm  air. 
The  humidistat  (shown  in  the  humidify  position) 
determines  whether  moisture  is  added  or  re- 
moved from  the  conditioned  air.  The  sixservice 
switches  (shown  in  the  OFF  position)  provides 
the  maintenance  crew  with  a  means  to  activate 
an  individual  circuit  without  operating  the  com- 
plete system.  The  control  circuit  voltage  is 
brought  into  the  system  on  line  1  of  the  power 
source. 

Placing  the  master  selector  switch  SI  (fig. 
6-8)  in  the  V  position  selects  ventilation  as  the 
mode  of  operation.  Line  1  voltage  (115  v)  is 
applied  through  terminal  E  to  the  center  of  wafer 
1  of  switch  SI.  With  the  switch  in  the  V  position, 
the  circuit  is  completed  through  the  switch  to  the 
circulating  fan  service  switch  S7  and  then  to  the 
control  solenoid  of  the  circulating  fan.  The 
control  solenoid  closes  and  220  volts  is  applied 
to  the  circulating  fan  (blower).  When  SI  is  in 
the  V  position,  the  other  circuits  are  not 
completed,  thus  only  the  blower  runs. 

The  system  is  placed  in  the  cool  mode  of 
operation  by  turmng  the  master  selector  switch 
SI  to  the  C  position.  The  circulating  fan  also 
operates  with  SI  in  this  position.  When  the  source 


voltage  is  supplied  to  the  circulating  fan  control 
solenoid,  the  solenoid  is  energized  and  closes 
contacts  CI.  The  closing  of  the  contacts  allows 
the  source  voltage  to  flow  through  the  contacts 
to  the  2nd  wafer  .of  the  SI  switch.  The  circuit 
continues  from  contact  C  of  Si  to  the  two  W 
contacts  (Wl  and  W2)  of  thcf  thermostat  and 
contact  C3  of  the  humidistat.  With  the  thermostat 
in  the  position  shown  in  figure  6-8,  the  circuit 
is  completed  from  contact  Wl  to  contact  CI 
of  the  1st  stage  cooling  thermostat  and  then  to 
wafer  5  of  SI.  The  circuit  continues  through  to 
the  No.  1  compressor  service  switch  (S2) 
applying  115  volts  to  the  time  delay  relay 
and  the  dual  pressure  cutouts,  and  then  to  the 
control  solenoid  of  the  No.  1  compressor.  En- 
ergizing the  control  solenoid  of  the  No.  1 
compressor  starts  the  compressor  and  closes 
contacts  C2  which  applies  voltage  to  the  control 
solenoid  of  the  condenser  fans.  Notice  that 
power  must  be  applied  to  the  circulating  fan 
before  the  compressor  can  be  turned  on,  and 
that  the  condenser  fan  starts  simultaneously 
with  the  compressor. 

If  the  No.  1  compressor  does  not  supply 
sufficient  cooling,   the   second  stage  cooling 
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Figure  6-6.  -Traiierized  air-^conditioning  system. 

Dehumidifying  is  accomplished  by  cooling  the 
air  below  its  dewpoint  with  the  No.  1  compressor 
and  reheating  the  air  to  the  proper  temperature 
with  the  No.  1  heater.  When  the  relative  humidity 
becomes  too  high,  the  humidistat  closes  contact 
C3  to  H3  routing  115  volts  through  wafer  4 
of  SI,  through  the  normally  closed  contacts 
of  the  No.  2  compressor  control  solenoid  C3, 
to  the  No.  1  heater  solenoid.  Thus,  the  1st 
stage  heater  and  the  No.  1  compressor  botli 
operate  when  the  humidistat  calls  for  de- 
humidification.  Kowever,  if  the  2nd  stage  ther- 
mostat closes  causing  the  No.  2  compressor  to 
operate,  the  normally  closed  contacts  of  C3 
open,  and  the  No.  1  heater  becomes  inoperative. 
The  reheat  cycle  of  the  No.  1  heater  cannot 
be  uBed  if  both  compressors  are  required  to 
keep  the  temperature  within  the  requirements 
of  the  thermostat. 

The  humidifier  cannot  be  turned  on  when  the 
cooling  cycle  is  selected.  Voltage  to  the  humidi- 
fier is  routed  through  wafer  3  of  SI  which  is 
open  except  when  SI  is  in  the  heat  position. 


thermostat  closes  (W2  and  C2)  applying  11 5  volts 
to  the  center  contact  of  wafer  7  of  SI.  (NOTE: 
A  temperature  differential  exists  between  the 
two  stages  of  the  two  stage  thermostat  as  dis- 
cussed in  chapter  5  of  this  course.)  With  the 
master  selector  switch  in  the  C  position, 
115  volts  from  wafer  7  is  routed  (through  contact 
C  of  SI)  through  the  No.  2  compressor  service 
switch  (S3)  and  then  to  the  time  delay  relay. 
With  the  contacts  of  the  delay  relay  closed- 
voltage  from  the  No.  2  compressor  service 
switch  (S3)  continues  through  to  the  control 
solenoid  of  the  No.  2  compressor  which  applies 
three-phase  power  to  start  the  compressor. 
When  the  master  selector  switch  is  placed  in 
the  cool  position,  the  time  delay  relay  will 
not  allow  both  compressors  to  start  at  the  same 
time.  The  No.  2  compressor  lags  the  No.  1 
compressor  by  about  5  seconds  (due  to  the 
time  delay  relay),  allowing  the  No.  1  compressor 
to  start  before  placing  the  additional  starting 
load  of  the  No.  2  compressor  on  the  power 
supply. 
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1.  Condenser  coils— 1st  10. 
and  2nd  stages. 

2.  Condenser  fans. 

3.  Air  circulation  blowen  11. 

4.  Refrigeration  compo- 
nents—1st  stage.  12. 

5.  Air  filters. 

6.  Evaporator— 1st  stage.  13. 

7.  Heater  coils. 

8.  Evaporator— 2nd  stage.  14. 

9.  Refrigeration  compo- 
nents—2nd  3tage.  15. 
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Figure  6-7.— Dual  air-conditioner 
system. 


When  heating  is  desired,  the  master  selector 
switch  SI  is  rotated  to  the  H  position.  As 
in  the  ventilating  and  cooling  position,  the 
circulating;  blower  control  solenoid  receives 
voltage  from  wafer  1  of  SI.  The  control  solenoid 
of  the  circulating  blower  energizes,  closing 
contacts  CI,  routing  voltage  through  wafer  2 
of  SI  to  contacts  W  (Wl  and  W2)  of  the  ihermo- 
stat  and  C3  of  the  humidistat.  Assuming  that 
the  temperature  has  dropped  sufficiently  to  close 
contacts  W2  and  H2  of  the  2nd  stage  thermostat, 


voltage  is  routed  to  wafer  8  of  SI  and  to  the 
control  solenoid  of  the  No.  1  heater.  If  the 
temperature  falls  low  enough,  contacts  Wl  and 
HI  of  the  1st  stage  thermostat  closes.  Voltage 
is  then  routed  through  wafer  6  of  SI  to  the 
control  solenoid  of  the  No.  2  heater  applying 
tliree-phase  power  to  the  heater  coils.  Notice 
that  none  of  the  heaters  are  energized  unless 
the  circulating  fan  control  solenoid  has  been 
energized,  which  closes  contacts  CI. 

Humidification  can  be  accomplished  in  the 
heating  cycle  when  required  by  the  humidistat. 
When  the  humidistat  contacts  C3  and  H4  close, 
voltage  is  routed  through  wafer  3  of  SI  to  the 
humidistat.  The  humidifier  atomizes  water  into 
the  air  supply  to  bring  the  relative  humidity 
back  up  to  the  comfort  zone  as  selected  by  the 
humidistat. 

When  maintaining  the  system,  the  master 
selector  switch  SI  is  placed  in  the  S  position. 
When  SI  is  placed  in  the  S  position,  contacts 
of  wafer  1  route  115  vrlts  to  all  six  of  the 
service  switches.  This  allows  the  individual 
components  to  be  turned  on  and  off  as  required 
for  maintenance.  The  complete  system  could  be 
operated  manually  if  training  conditions  required 
air  conditioning  and  the  automatic  control  system 
would  not  function  properly.  The  circulating  fan 
should  always  be  turned  on  before  urning  on 
either  the  compressors  or  the  heaters  to  prevent 
damage  to  the  equipment. 

SYSTEM  REFINEMENTS 

Some  air-conditioning  systems  utilize  an 
operation  referred  to  as  "automatic  pump- 
down."  When  cooling  is  no  longer  required, 
valves  close  and  the  system  automatically  places 
itself  in  a  pumped-'^owri  condition.  This  means 
that  practically  all  of  the  refrigerant  is  pumped 
into  the  receiver  tank.  A  thermostatically  opera- 
ted »^olenoid  valve  is  used  in  the  place  of  the 
king  valve  at  the  output  of  the  receiver  tank. 
When  cooling  is  no  longer  required,  this  valve 
closes  allowing  no  mor*?*  liquid/ gas  to  return 
to  the  compressor.  This  action  continues  until 
the  low-pressure  cutout  interrupts  power  to  the 
compressor. 

Safety  controls  are  incorporated  in  systems 
that  utilize  heater  coils.  The  heater  safety  cir- 
cuit is  designed  to  prevent  heaters  from  opera- 
ting when  the  circulating  fan  is  off.  The  safety 
cutout  switch  is  placed  in  the  vicinity  of  the 
heaters  and  opens  the  heater  circuit  when  it 
senses  an  extremely  high  temperature. 
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Most  trailerizedunits  have  interlock  switches 
which  prevent  the  energizing  of  the  air  condi- 
tioner when  the  condenser  fan  doors  are  closed. 

Sometimes  in  cold  weather  the  outside  air 
is  so  cold  that  the  low-pressure  cutout  does 
not  allow  the  compressor  to  start  even  though 
the  thermostat  inside  the  training  space  requires 
that  cooling  be  provided.  In  Ms  event  a  -'cold 
start''  thermostat  applies  power  to  the  heater 
of  a  time-delay  relay.  After  a  given  time  delay, 
the  loW".pressure  cutout  is  bypassed  so  as  to 
energize  the  compressor  control  solenoid.  After 
the  system  starts  operating,  the  automatic  con- 
trol system  reverts  to  its  normal  operation. 

In  many  systems  condenser  fans  are  on 
constantly  when  the  compressors  are  operating. 
On  cold  days  this  would  cause  a  very  low  head 
pressure,  resulting  in  abnormal  operation  of 
the  cutout  switches.  As  head  pressure  decreases, 
an  automatic  condenser  fan  control  cuts  off  one 
or  more  of  the  condenser  fans.  On  very  cold 
days,  it  would  be  possible  to  operate  one 
compressor  with  no  condenser  fans  running. 

MAINTENANCE 

To  insure  the  efficient  operation  of  air- 
conditioning  equip^riont,  a  program  of  preventive 


and  corrective  maintenance  is  very  important. 
The  procedures  for  a  particular  system,  as  set 
forth  in  the  manufacturers  maintenance  manuals 
should  be  closely  followed.  These  procedures 
differ  from  one  system  to  another.  The  infor- 
mation provided  in  this  section  if.  general  in 
coverage  to  provide  the  TD  witn  an  overall 
view  of  the  maintenance  problems  of  air- 
conditioning  systems;  it  shoula  not  be  used  in 
place  of  the  manufacturer's  maintenance 
manual. 


PREVENTIVE 


Preventive  maintenance  is  better  than  waiting 
for  an  adverse  condition  to  develop,  and  then 
having  to  correct  it.  This  helps  to  prevent  loss 
of  training  time  and  costs  of  materials.  The 
important  factors  in  the  maintenance  of  an  air^ 
conditioning  system  are  the  same  three  factors 
that  should  be  observed  in  the  use  of  all 
mechanical  equipment:  cleanliness,  lubrication, 
and  periodic  inspection. 

NavTraDevCen  Instruction  10230.1  sets  forth 
the  preventive  maintenance  program  shown  in 
table  6-1. 


Table  6-1.— Preventive  maintenance  checklist. 
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Description 


1.  When  a  unit  is  equipped  with  a  humidifier  and  is  being  used  for  heatinc  and 
humidifying,  check  the  water  level  in  the  reservoir  and  fill  i  needed. 

^hnL  I'f  ^i"^''^  l"'^  "^'^^^      ^^^^t       complete  set  of  extra  filters 

should  be  available  for  each  unit). 


3.  Check  air  circulating  fan  belt  for  tightne?^  (When  "squeezing"  the  belt 
between  forefinger  and  thumb,  the  belt  should  not  move  more  than  1  inch  If  the 
be  t  nioves  more  than  1  inch,  then  slippage  wiU  occur,  causing  inoperation  of  the 
motoO  tightness  results  in  bearing  or  belt  failure  and  may  overload  the 

4.  Check  the  refrigerant  sight  glass  of  each  stage  for  indication  of  a  low 
refrigerant  charge.  If  a  low  charge  is  indicated,  locate  and  repair  the  leak  ?nd 
1?  tE^s^ght  gis?""'  ^  indicated  by  bubbles  or  a  milky  appearance 

5    Inspect  the  evaporator  coils  for  cleanliness.  If  dirty,  brush  with  c  lone 
bristle  brush  and  remove  dirt  with  a  vacuum  fdeaner. 
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WEEKLY  or 
every  100 
hours  of 
Operation 

WEEKLY 


WEEKLY 


WEEKLY 
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Table  6-1. —  Preventive  maintenance  checklist  —Continued. 


ERIC 


Description 

Interval 

6.  Inspect  the  condenser  coils  for  cleanliness.  If  dirty,  proceed  as  in  item  5. 

VONTHLY 

7.  When  the  unit  is  equipped  with  a  nuniicuiier,  cnecK  ine  numiauier  lor 
operation  and  lubricate.  Use  a  light  oil. 

9  MONTH'S 

o.   witn  a  Clean  ury  cioui,  wipe  un  uie  uiici  xiilcx,  ouiciiuiu  vclavco,  o^gm. 
glasses,  heat  exchanger,  and  the  thermostatic  e;q)ansion  valve.  Check  the 
tightness  and  general  condition  of  each  component  as  it  is  cleaned. 

2  MONTHS 

y.  L^necK  me  nearers  to  ue  oure  uidi  wirco  duu  iicalct  iiiuuiiLiiig  uualo  «. i o 
tight.  Be  sure  heater  fins  are  clean,  not  bent,  and  that  no  wires  are  touching  the 
heaters. 

2  MONTHS 

lU.   unecK  tns  mounting  uoits  anu  setscrewo  lor  iigninebb  uu  t^uiiucii&ci  diiu  dii 
circulating  fans,  fan  shafts,  and  motor  shafts.  Check  the  blower  wheel  and  fan 
scroll  clearances^ 

2  MONTHS 

11.  Wipe  off  the  compressor  with  clean  dry  cloths;  look  for  and  make  repairs 
to  the  following: 

2  MONTHS 

a.   Loose  bolts. 

b.  Loose  capillary  connections. 

c.  Frayed  or  broken  wires. 

d.   Loose  valve  caps  and  gage  port  plugs. 

e.  Oil  leaks  beneath  compressor  and  around  gaskets. 

12.   MAKE  SURE  ALL  OPEN  VALVES  ARE  iJACK  SEAIEU. 

13.  Check  each  stage  for  refrigerant  leaks  using  a  halide  torch  or  other 
precision  leak  detector.  Check  items  sucn  as  iiare  nurs,  weiaea  t.uiaitit.Liuii&, 
bolted  connections,  all  types  of  fittings,  valves,  pack  nuts,  coil  manifolds,  and 
return  bends.  Check  any  place  where  oil  has  been  found  for  refrigerant  leaks; 
repair  any  leaks  found. 

2  MONTHS 

14.  Check  the  electrical  system  completely  for  cleanliness,  loose 
terminals,  loose  connections,  loose  mounting  bolts  or  screws,  frayed  wires,  and 
loose  components.  Also  check  contactors  for  normal  opening  and  closing. 

2  MONTHS 

15.  Check  all  pressure  switches  for  correct  settings  and  tightness  of  mounting 
brackets.  Refer  to  the  maintenance  manual. 

2  MONTHS 

16.  Check  overflow  pipes  in  reservoir  and  drain  pans  and  clean  out  any  dirt  or 
sediment. 

17.  Check  all  clamps,  mounting  brackets,  and  the  tightness  of  all  components. 

2  MONTHS 
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Table  6-1,— Preventive  maintenance  checklist  —Continued. 


Description 


18.  Inspect  all  air  inlet  and  outlet  openings  for  obstructions. 

19.  On  all  units  where  applicable,  lubricate  circulating  fan  motors  and 
condenser  fan  motors  and  all  other  parts  as  required. 

20.  Be  sure  all  access  panels  and  cabinet  panels  are  securely  tightened  in 
place  to  prevent  air  leaks. 


Interval 
2  MONTHS 
2  MONTHS 

2  MONTHS 


NOTE:  Item  13  of  table  6-1  is  very  important 
because  all  oil  leaks  found  in  ?he  area  of  the 
compressor  denote  excessive  leakage  of  the 
refrigerant.  The  refrigerant  is  present  with  the 
oil  in  the  crankcase  of  tiie  compressor  and  nny 
leakage  of  this  Oar     a  leakage  jf  the  refrigerant. 

CAUTION:  When  there  is  a  ver>'  serious 
refrigerant  leak,  the  concentration  of  the  halogen 
gas  being  burned  in  the  acetylene  mixture  is 
high,  and  this  results  in  a  deep  purple,  lazy 
flame  of  the  leak  detector.  This  lazy  purpie 


deadly 
Do  not 
do  not 
purple 


flame  is  producing  phosgene  gas,  a 
poison  v/ith  the  odor  of  new  cut  hay. 
use  a  torch  in  a  confined  area  and 
breathe  the  gas  coming  off  a  lazy 
flame  of  a  leak  detector.  Just  as  soon  as  a 
purpJe  flame  occurs,  withdraw  the  test  probe. 
Make  certain  there  is  plenty  of  circulating  air 
to  blow  this  gas  out  of  the  confined  space. 
Then  use  the  torch  to  locate  the  leak.  Repair 
the  leak  as  necessary. 

As  stated  in  table  6-1,  cleaning  is  best 
accomplished  by  using  a  vacuum  cleaner  or  soft 
hairbrush.  The  ventilating  fins  on  the  condenser 
and  evaporator  are  made  of  very  thin  metal 
and  bend  easily.  Extreme  care  should  be  taken 
not  to  bend  the  fins  as  bent  fins  obstruct  the 
passage  of  air. 

Maintenance  and  overhaul  on  motors  should 
be  performed  in  accordance  with  the  instructions 
contained  in  the  manufacturer's  maintenance 
manual. 

When  placing  new  equipment  into  operation, 
and  even  when  starting  up  a  system  that  has 
been  out  of  operation  for  a  period  of  time,  you 
should  give  the  entire  system  a  checkover.  Use 
a  straightedge  to  insure  that  the  compressor  and 
motor  pulleys  are  in  line.  Check  the  belt  tension. 
Remember  that  if  there  are  two  or  more  V-belts 
on  one  drive,  they  mr-.t  have  identical  tensiion; 
otherwise,  one  will  carry  more  than  its  share  of 
the  load,  overheat,  and  wear  out.  When  one 


V^belt  of  a  multiple  set  must  be  replaced, 
change  the  whole  set,  in  order  to  insure  uni- 
formity of  length  and  tensior 

Refer  to  the  manufact\;  er's  maintenance 
luaiiUal  for  various  setup  and  insi^vrXTtion 
procedures. 

CORRECTIVE 

Faulty  operation  of  any  air-conditioning  sys- 
tem is  indicated  by  very  definite  symptoms,  the 
symptoms  differ  according  to  air-  and  water- 
cooled  systems.  These  symptoms  may  be  caused 
by  one  or  more  incorrect  conditions  which  must 
be  eliminated  in  a  step-by-step  process  of  cor- 
rective measures.  The  trouble  symptoms, 
Causes,  and  corrections,  included  in  tables  6-2 
and  6-3,  are  general  in  coverage  to  present 
examples  of  possible  troubles.  However,  the 
mantifacturer's  maintenance  manual  generally 
contains  troubles  and  remedies  as  applied  to  the 
specific  system  and  should  be  used  when  main- 
taining the  equipment. 

Quiet  operation  of  air-conditioning  systems 
is  not  only  desirable  but  is  very  important 
where  training  spaces  are  concerned.  To  test 
for  excessive  noise,  operate  the  system  at 
maximum  load.  Then  listen,  both  outdoors  and 
indoors,  for  noisy  operation  of  the  equipment. 

Locate  the  noise  sources  in  respect  to  parts 
of  the  equipment,  and  try  to  analyze  them. 
A  frequent  cause  of  operating  noise,  for  example, 
is  an  unbalanced  fan.  Loose  belts,  faulty  motor 
bearings,  or  misalinement  of  components  can 
result  in  noisy  operation  of  the  unit.  The  defects, 
if  neglected,  may  become  a  major  repair 
problem. 

In  correcting  defects,  however,  personnel 
should  not  tamper  with  such  components  as 
hermetically  sealed  refrigeration  equipment,  or 
factory  calibrated  automatic  controls.  Refer  to 
the  maintenance  manual  for  the  scope  of  field 
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Table  6-2. —Trouble  dia^osis  chart— water-cooled  condensers. 


Symptom  or  difficulty 

Condition  may  be  due  to 

Correction 

High  head  pressure 

Air  or  noncondeixsable  gas  in 
system. 

Purge  air  from  condenser. 

Inlet  water  warm  or  insufficient 
water  flowing  through 
condenser- 

Check  for  obstmction  in  condenser 
water  supply  strainer  or  partially 
Closed  valve. 

Check  water  regulating  valve. 

Too  much  gas  in  condenser. 

Clean  condenser  water  tubing. 

Condenser  clogged  or  limed. 

Draw  off  refrigerant  into  service  drum. 

Low  head  pressure 

Too  much  water  flowing  through 
condenser. 

Regulate  water  inlet  valve. 

Water  too  cold.  Hand  operated 
valve  is  unthrottled. 

Reduce  quantity  of  water  as  above. 

Leaky  suction  or  discharge 
valves. 

Test  with  gages.  If  leaking,  replace. 

Shortage  of  refrigerant. 

Add  refrigerant. 

High  suction  pressure 

Overfeeding  of  expansion  valve. 

Regulate  e;q)ansion,  check  bulb 
attachment. 

Leaky  suction  valve. 

Remove  head,  examine  valve  disks,  or 
rings.  Replace  if  worn. 

Discharge  valves  leak  slightly. 

Examine  valves,  replace  if  necessary. 

Low  Suction  pressure 

Restricted  liquid  line  and  ex- 
pansion valve  or  suction 
screens. 

Insufficient  gas  in  system. 

Pump  down,  remove,  examine,  and 
clean  screens. 

Check  for  gas  shortage. 

Too  much  oil  circulating  in 
system. 

Check  for  too  much  oil  in  circulation. 
Remove  oil. 

Improper  adjustment  of  e^qpan- 
sion  valve,^. 

Adjust  valve  to  allow  more  flow. 

Stuck  or  frozen  expansion  valve. 

Tap  or  thaw  expansion  valve  as 
necessary. 

Compressor  is  inter- 
mittent during 
high  pressure 
output 

Insufficient  water  flowing  through 
condenser;  clogged  condenser. 

Determine  if  water  has  been  turned  off. 
Adjust  water  regulating  valve. 
Check  for  limed  condenser  or  ob- 
struction in  water  stramer. 
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Table  6-2. -Trouble  dia^osis  chart-water-cooled  condensers  -Continued. 

Symptom  or  difficulty 

Condition  may  be  due  to 

Correction 

Compressor  is  inter- 
mittent during: 
high  pressure 
output-^  Continued. 

High  pressure  cutout  incorrectly 
set. 

System  overcharged  with 
refrigerant. 

(See  high  head  pressure.) 

Check  setting  of  high  pressure  cutout. 

High  pressure  ciitout  may 

due  "    i-  <un  .;nde:iiier 
capacity  because  condenser  tubes 
are  submerged.  Draw  off 
refrigerant. 

Compressor  is  inter- 
mittent durir  IT  low 
pressure  cutout. 

Coils  in  refrigerators  clogged 
with  frost. 

Liquid  suction  or  e^qpansion 
valve  screens  dirty. 

Thermal  bulb  on  expansion 
valve  has  lost  its  charge. 

(See  low  suction  pressure, 
above.) 

Defrost  coils. 

Pump  down  and  clean  screens. 

Detach  thermal  bulb,  hold  in  the  palm 
of  one  hand,  gripping  the  suction 
line  with  the  other  hand.  If  flooding 
throu£:h  is  observed,  the  bulb  has 
not  lost  its  charge.  If  not  flooding 
through,  replace  expansion  valve. 

Compressor  runs 
continuously. 

Improper  functioning  of  the  low 
pressure  control  switch. 

Overloaded  compressor. 

oncrtage  oi  refrigerant  (with 
temperature  control). 

Suction  or  discharge  valves  leak 
badly. 

Head  gasket  blown  between 
cylinders. 

Adjust  or  replace  switch. 

Start  additional  compressor  if  system 
is  arranged  for  isolating  loads 
carried  by  more  than  one  unit  in 
operation. 

Test  refrigerant;  if  insufficient,  add 
proper  amount  necessary.  Test  for 
leaks. 

Test  valves;  if  leaking,  remove  head  of 
compressor  and  repair  or  replace. 

Replace  gasket. 

Compressor  noisy 

Vibration  because  not  bolted  to 
foundation  rigidly, 

roo  much  oil  in  circulation 
causing  hydraulic  knock. 

Bolt  down  rigidly. 
Check  oil  level. 
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Table  6-2.  —Trouble  diai^nosis  rhari— water  c^'Oied  condenser's  — Continuc-cl 


Symptom  or  difficult)-  ; 

Co:  iitj.  ,  -.uw  oe  due  to 

Comj'.r-  .-i.sv.'r  noisy 
—  Continued. 

jjius,  -■ceLi:ir:cs,  etc. 

Dtrternune  location  oi  caus^.  a,    a".  .'T 
replace  compressor. 

Oil  leaves  crankcase 

Leaking  piston  rings  or  worn 
cylinder. 

Replace  rings  or  compressor,  or 
rebore  and  refit. 

On  starting,  suction  pressure 
di  jps  too  r^ipidly. 

Run  the  compressor  iiitermittently. 

Oil  <inp^  not  rpfiirti  to 

crankcase. 

Valvp  iti  nil  fptllTTi  litip  fln^Pfi  or* 

stuck  shut. 

Compressor  will  not 
start  r 

Overload  tripped;  fuses  blov/n. 

Reset  overload,  replace  fuses  and 
examine  for  cause  or  condition. 

No  charge  of  refrigerant  in 
system  operated -by  a  low 

Recharge. 

Solenoid  valve  on  liquid  line 
closed. 

Replace  or  repair. 

No  voltage  or  low  VvViage. 

Check  for  voltage. 

Water  valve  chatters 

Water  pressure  too  high. 

Reduce  water  pressure. 

Cylinders  and 
crankcase 
sweating. 

Too  much  oil  in  circulation. 

Examine  for  conditions  of  refrigerant 
and  oil  charge.  Correct  the 
condition. 

Liquid  refrigerant  in  circulation. 

Crankcase  frosting 

Liquid  refrigerant  returning  to 
compressor. 

Adjust  expansion  valve. 

Table  6-3. —Trouble  diagnosis  chart— air-cooled  condensers. 

Symptom  or  difficulty 

Condition  may  be  due  to 

Correction 

High  head  pressure 

Airflow  to  condenser  restricted. 

Remove  loose  articles  that  would  teiid 
to  restrict  the  flow  of  air. 

Air  or  noncondensable  gas  in 
system. 

Purge  air  from  system. 

Overcharge  of  refrigerant. 

Draw  off  refrigerant  into  service  drum. 

Low  head  pressure 

Leaky  suction  or  discharge 
valve. 

Test  with  gage,  if  leaking,  replace. 
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Table  6-3.  -Trouble  diagnosis  chart-air-cooled  condensers  -Continued. 


ERIC 


Synipicm  jr  difficulty 

Condition  may  be  due  to 

1  Correction 

Low  head  pres- 
sure— Continued. 

;  Shortage  of  refrigerant. 

}  Add  refrigerant. 

Low  suction  pressure 

:  Restricted  liquid  line,  expansion 
^^alve  screen,  or  suction 
screens. 

^         uuvviij  iciiiuvc,  exo-iiiine,  3nu  ciesn 
i  screens. 

1  Insufficient  gas  in  system. 

Check  for  gas  shortage. 

j  Too  much  oil  circulating  in 
j  system. 

v^ntft.K  lor  too  mucn  on  in  circulation. 
Remove  oil. 

1  Improper  adjustment  of  expan- 
sion valves. 

Adjust  valve  to  allow  more  flow. 

Stuck  or  frozen  ejqjansion  valve. 

Tap  or  thaw  expansion  valve  as 
necessary. 

High  suction  pressure 

Ov^erfeeding  of  expansion  valve. 

Regulate  expansion  valve,  check 
thermal  bulb  attachment. 

Leak>^  sU'.'Uon  or  dischar^;  r 
valves. 

Test  with  gages;  i^ leaking,  replace. 

Compressor  is  inter- 
mittent during 
high  pressure 
cutout. 

Insufficient  air  flowing  through 
condenser. 

Remove  any  debris  tliat  would  block  the 

High  pressure  cutout  incorrectly 
set. 

Check  setting  of  high  pressure  cutout. 

System  overcharged  with  refrig- 
erant. High  pressure  cutout 
tripping  due  to  insufficient 
condenser  capacity. 

Draw  off  refrigerant  into  service  drum. 

Air  or  noncondensable  gases  in 
system. 

Purge  air  from  condenser. 

Compressor  is  inter- 
mittent during  low 
pressure  cutout^ 

Coils  in  refrigerators  clogged 
with  frost.  Suction  or  expan- 
sion valve  screens  clogged. 

Thermal  bulb  on  expansion  valve 
has  lost  charge. 

Pump  down  and  clean  screens. 

Detach  thermal  bulb  from  suction  line 
and  hold  in  palm  of  hand,  gripping 
the  suction  line  with  the  other  hand. 
If  flooding  through  is  observed,  bulb 
has  not  lost  its  charge.  If  no  flood- 
ing through  is  observed,  replace 
expansion  valve. 
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Chapter  6 -AIR- CONDITIONING  SYSTEMS 


Table  6-3. —Trouble  dia^osis  chart— air-cooled  condensers  —Continued. 

Compressor  is  inter-  |  Condition  may  be  due  to  Correction 
Tiittent  during  low  '  \ 
'ressure  cutout  i 
—  Continued.  | 

 I  


(See  low  suction  pressure  above.)  (See  low  suction  pressure  above.) 

Compressor  runs 
continuously. 

Shortage  of  refrigerant. 

Suction  or  discharge  valves  leak 
badly. 

Head  gasket  blown  between 
cylinders. 

Liquid,  suction  or  e3q)ansion 
valve  screen  clogged.  (With 
temperature  control.) 

Improper  control  settings,  stuck 
electrical  contacts. 

Test  for  leaks.  Add  refrigerant. 

Test  valves.  K  necessary,  repair  or 
replace. 

Replace  gasket. 

Pump  down  and  clean  screens. 

Readjust  control  settings,  clean  and 
adjust  contacts. 

Compi^ssor  noisy. 

Vibration;  not  bolted  to  founda- 
tion rigidly. 

Too  much  oil  in  circulation 
causing  hydraulic  knock. 

Wear  of  parts  such  as  piston 
pins,  eccentrics,  etc. 

Excessive  high  head  pressure. 
Lack  of  lubricating  oil. 

Bolt  down  rigidly. 
Check  oil  level. 

Determine  location  of  cause.  Repair  or 
replace  compressor. 

Check  reason  for  high  head  pressure 
and  correct. 

Check  oil  level  and  add  as  required. 

Oil  does  not  return  to 
crankcase. 

Valve  in  oil  return  line  closed  or 
stuck  shut. 

Open. 

Compressor  will  not 
start. 

Overload  tripped,  fuses  blown. 

No  charge  of  refrigerant  in 
system  operated  by  a  low 
pressure  control  switch. 

Solenoid  valve  on  liquid  line 
closed. 

No  voltage  or  low  voltage. 

Reset  overload,  replace  fuses,  and 
examine  for  cause. 

Recharge. 

Replace  or  repair. 
Check  for  voltage. 

Oil  leaves  crankcase 

Leaky  piston  rings  or  worn 
cylinders. 

Replace  rings  or  compressor,  or 
rebore  and  refit. 
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Table  6-3.— Trouble  diagnosis  chart— air-cooled  condensers  -Continued. 


Symptom  or  difficulty  1          Condition  may  be  due  to 

i 

Oil  leaves  crank- 
case— Continued. 

On  starting,  suction  pressure 
drops  too  rapidly. 

Run  the  compressor  intermittently. 

Cylinders  and  crank- 
case  sweatings 

Too  much  oil  in  circulation. 

Liquid  refrigerant  returning  to 
compressor. 

Examine  for  conditions  of  refrigerant 
and  correct  the  condition. 

Crankcase  frosting 

Liquid  refrigerant  returning  to 
compressor. 

Adjust  expansion  valve. 

Head  gasket  leaks 

Head  bolts  stretched  or  washers 
crushed. 

Examine  gasket,  replace  if  necessary. 
Tighten  head  bolts.  Replace 
washers. 

(NOTE:  Head  bolts  are  generally 
tightened  with  a  torque  wrench.) 


maintenance.  K  the  repair  of  the  system  can 
not  be  accomplished  by  authorized  adjustments 
or  repairs,  assistance  should  be  requested  in 
accordance  with  instructions  contained  in  Train- 
ing Devices  Guide,  NAVSO  P-530-2, 

Repair  Equipment 

Small  tools  required  for  repair  operations 
are  hammers,  hacksaws,  tube  and  wire  cutters, 
pipii^  tools,  wrenches,  pliers,  screwdrivers, 
files,  and  hand  levels.  Also  needed  is  such 
equipment  as  a  halide  torch,  gas  torch,  pressure 
gages,  and  a  refrigerant  charging  assembly. 
(See  fig.  5-9.)  Many  air-conditioning  manu- 
facturers  furnish  a  set  of  special  tools  for 
maintaining  the  specific  system  of  equipments. 

Service  gages  come  in  the  form  of  a  gage 
manifold  with  the  necessary  valves  and  connec- 
tions. The  pressure  gage  is  on  one  side,  and 
the  compound  gage  on  the  other.  (See  fig.  6-10.) 
The  gages  are  mounted  on  a  manifold  which 
has  three  line  connections  and  two  shutoff 
valves  that  separate  the  gage  openings  from 
the  centerline  connection.  This  manifold  enables 
the  repairman  to  connect  his  gages  to  the 
system  and  allows  him  to  charge  and  discharge 
a  system,  check  the  pressures,  add  oil,  and 
any  other  required  operations. 

er|c  1 


As  shown  in  figure  6-10,  the  manifold  gage 
(A)  is  connected  by  a  flexible  charging  line  to 
the  suction  side  (D)  of  the  compressor.  The 
pressure  gage  (B)  is  connected  to  the  discharge 
side  (C)  of  the  compressor.  The  manipulation 
of  the  manifold  shutoff  valves  for  the  various 
operations  is  illustrated  in  figure  6-11. 

To  install  the  gages  shown  in  figure  6-10 
proceed  as  follows: 

1.  Remove  the  cap  of  the  compressor  suction 
service  valve,  and  turn  the  valve  stem  outward 
as  far  as  it  will  go  to  its  back  seat.  This  closes 
off  the  service  gage  port  from  the  compressor 
crankcase  and  suction  line. 

2.  Remove  the  plug  from  the  gage  port,  and 
replace  it  with  a  flared  tube  connector  fitting. 

3.  Connect  the  flared  tube  fitting  with  the 
flexible  tube  on  the  30-inch  vacuum,  150 -lb 
compound  gage  side  of  the  manifold. 

4.  Move  the  valve  stem  of  the  suction 
searvice  valve  inward,  off  the  back  seat,  about 
one -half  turn,  and  tighten  the  gland  nut. 

5.  Crack  the  valve  on  the  compound  gage 
side  of  the  manifold,  to  allow  air  in  the  flexible 
line  to  escape  through  the  service  drum 
connection. 

6.  Repeat  the  same  procedures  to  connect 
the  pressure  gage  side  of  the  gage  manifold 
to  the  service  port  of  the  DISCHARGE  service 
valve. 
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Figure  7-7,  —TV  camera  lenses. 


from  small  and  short  to  large  and  long.  The 
purpose  of  the  various  lenses  vary  from  the 
wide-angle  lens  for  large  area  coverage,  to 
the  telephoto  lens  for  narrow  coverage  at  long 
distances. 

A  special  lens  called  the  "zoom"  lens  is 
used  for  special  effects.  This  lens  can  be 
varied  from  the  normal  visual  coverage  to 
distant  closeups.  In  some  installations  the 
lens  is  manually  adjusted,  while  in  other  TV 
cameras  it  is  motor  driven.  The  lens  may  be 
adjusted  either  manually  or  by  an  automatic 
motor-driven  device* 

FOCUSING 

Adjusting  or  changing  the  distance  between 
the  focal  plane  and  the  lens  is  termed  focusing. 


To  aid  in  accurate  focusing,  cameras  of  the 
view  and  press  type  have  a  focusing  screen 
which  is  a  piece  of  ground  glass  placed  at  the 
focal  plane  of  the  camera  on  which  the  subject 
is  focused.  This  device  provides  a  definite 
plane  upon  which  the  eyes  may  focus,  and  in- 
sures that  the  image  formed  by  the  lens  is 
focused  upon  the  same  plane.  The  focusing 
screen  should  never  be  confused  with  the  focal 
plane 

Wtdn  the  distance  from  the  lens  to  the 
object  focused  upon  is  changed,  there  must  be 
a  corresponding  change  in  the  distance  from 
the  lens  to  the  focal  plane. 

When  the  lens  is  focused  on  an  object  so 
distant  that  the  light  rays  reflected  from  it 
are  essentially  parallel,  these  rays  converage, 
after  refraction  by  the  lens,  at  the  point  of 
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principal  focus.  The  point  of  principal  focus 
i  on  the  principal  focal  plane  which  is  at  a 
Qi  tance  of  one  focal  length  behind  the  lens. 
Therefore,  the  lens  is  said  to  be  on  infinity 
focus. 

If  this  distant  obj(?ct  is  moved  closer  to  the 
lens  or  the  lens  is  moved  closer  to  the  object, 
the  distance  between  the  focal  plane  and  the 
lens  must  be  increasea  to  keep  the  image  sharp. 
When  the  distance  between  the  lens  and  ihe 
focal  plane  is  not  extended  as  the  object  is 
moved  closer  to  the  lens,  the  image  of  the 
object  becomes  blurred  or  out  of  focus.  Hence, 
as  explained  earlier,  the  size  of  an  image 
formed  by  a  lens  is  dependent  upon  two  factors; 
the  distance  from  the  lens  to  the  object  focused 
upon,  and  the  focal  length  of  the  lens. 

In  most  types  of  photography  it  is  necessary 
to  have  several  objects  which  are  at  different 
distances  in  sharp  focus.  This  means  com- 
promise because  the  lens  cannot  focus  directly 
on  several  objects  at  different  distances  from 
the  lens.  If  it  is  focused  directly  on  a  point 
near  the  lens,  the  distant  point  is  not  sufficiently 
sharp.  Then  aga^n,  if  it  is  focused  exactly  on 
the  far  point,  the  near  poinl  is  out  of  focus. 
The*  best  overall  sharpness  of  both  points 
can  be  obtained  by  focusing  the  lens  a  little 
in  front  of  the  halfway  mark  between  the  near 
and  far  points.  (See  fig.  7-8.) 


The  term  relative  aperture  means  the  ratio 
between  the  effective  aperture  of  the  lens  and 
its  focal  length.  The  relative  aperture  of  a 
lens  is  controlled  by  two  factors:  the  diameter 
of  the  beam  of  light  passed  by  the  lens;  and 
its  focal  length,  which  governs  the  size  of  the 
area  over  which  the  light  is  spread.  Then, 


Where 

F  =  focal  length 

D  =  diameter  of  the  effective  aperture 

f   =  f/number,  or  the  relative  aperture 

EXAMPLE:  What  is  the  f/number  of  a  lens 
that  has  a  focal  length  of  8  inches  and  the 
diameter  of  the  effective  aperture  is  2  inches? 
By  using  the  formula. 


f  =  4 


TD.  445 

Figure  7-8.  —Focusing  in  front  o.C 
the  halfway  mark. 


THE  f- VALUE  OF  A  LENS 

To  use  the  lens  advantageously,  the  TDmust 
thoroughly  understand  the  relation  between  the 
aperture  and  the  brightness  of  the  image  pro- 
duced at  the  focal  plane. 

ERiC 


Therefore,  the  lens  has  a  relative  ap<^rture  of 
f/4. 

Simple  arithmetic  shov/s  that  the  area  of  a 
circle  varies  as  the  square  of  its  diameter. 
Photographically,  this  means  that  when  the 
diameter  of  the  opening  is  made  smaller,  less 
light  is  admitted  and  the  image  formed  by  the 
beam  of  light  passing  through  the  smaller 
opening  becomes  dim.  Furthermore,  as  the 
size  of  the  opening  in  the  lens  is  reduced,  the 
ratio* 


between  the  aperture  and  the  focal  length  is 
increased.  Then  as  the  f/number  becomes 
larger,  the  size  of  the  relative  aperture  is 
decreased. 

The  focal  length  of  the  lens  is  the  other 
factor  which  affects  the  brightness  of  the  image 
formed  upon  the  focal  plane.  Figure  7-9  depicts 
how  this  principle  of  the  lens  affects  image 
brightness. 
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^OCAi  PLANE  APPEARS  B»'-3'-'' 


OtAPHPAo**  IS  Same  OiAM- 

ETtR  FOR  BOTH  lENS 


SAME  SIZE 
FOCAL  PLANE 
APPEARS  01 M 


FOCAL  LENGTH  20" 
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Figure  7-9.— Image  brightness 
affected  by  focal  length. 


The  strength  or  intensity  of  the  light  ad- 
mitted by  a  lens  varies  inversely  at  the  focal 
plane  as  the  square  of  the  distance  it  must 
travel  (from  the  lens  to  the  focal  plane). 

Since  the  f/ number  is  a  ratio  of  focal 
length  and  the  lens  diameter,  all  lenses  which 
have  the  same  f/numbers,  regardless  of  focal 
length  should  give  the  same  amount  of  light 
on  the  focal  plane;  that  is,  if  all  the  other 
factors  that  affect  image  brightness  remain 
constant. 


THE  DIAPHRAGM 

There  is  placed  in  every  lens  assembly 
some  mechanical  device  for  controlling  the 
amount  of  light  which  passer*  through  the  lens. 
This  mechanism  may  have  a  iixed  size,  or  it 
may  be  designed  to  alloNV  a  selection  among 
a  number  of  sizes  that  can  be  given  to  the  aper- 
ture in  a  lens.  This  device  is  a  diaphragm  (or 
iris)  and  is  frequently  called  stops.  It  is 
located  within  the  lens  to  cut  off  or  obstruct 
the  marginal  rays  while  permitting  the  more 
central  rays  to  pass.  Most  lenses  have  a 
series  of  thin  metal  leav  *^or  this  purpose. 
These  leaves  are  arrani  ind  shaped  to 
provide  an  approximately  circui«.r  opening  which 
can  be  changed  in  size  when  desired.  This  device, 
which  is  used  to  f  orm  and  control  the  size  of  the 
aperture  or  opening  in  the  lens,  is  called  an  iris 
diaphragm.  (See  fig.  7-10.) 

The  diaphragm  or  iris  is  controlledby  a  ring 
or  a  lever  by  which  its  aperture  size  can  be 
changed.  By  using  this  ring  or  lever,  an  index 
mark  can  be  brought  into  line  with  the  numbers 
that  indicate  the  measured  f-value  of  the  ap- 
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Figure  7-10. —The  iris  and 
iris  diaphragm. 


ertur e.  As  these  index  numbers  increase  in  size, 
the  opening  decreases  in  size-  Furthermore, 
these  numbers  are  so  chosen  that  by  moving  the 
index  pointer  to  the  next  larger  number,  the 
amount  of  light  admitted  is  cut  in  half;  it  should 
be  recalled  here  that  the  first  or  lowest  number 
in  t'^^e  series  is  usually  an  exception.  All  these 
numbers  may  not  fall  exactly  within  this  ratio, 
but  they  are  sufficiently  close  for  practical 
purposes.  However,  the  TD  will  find  that  the 
exact  variation  in  all  of  these  values  is  in 
proportion  to  the  squares  of  their  numbers^ 
For  example,  f/4  admits  four  times  more  light 
than  f/8  because  the  square  of  f/4  is  contained 
in  the  square  of  f/8  exactly  four  times. 

DEPTH  OF  FIELD 

The  hyperfocal  distance  of  the  lens  is  defined 
as  the  distance  from  the  optical  center  of  the 
lens  to  the  nearest  point  in  acceptdble  sharp 
focus  when  the  camera  is  focused  on  infinity  at 
any  given  f / number « 

Depth  of  field  is  the  range  of  distances  on 
the  near  and  far  side  of  the  plane  focused  upon 
within  which  all  objects  are  in  acceptably  sharp 
focus.  When  a  lens  is  focused  at  infinity,  the 
hyperfocal  distance  of  that  lens  is  define'd  as 
the  near  limit  of  the  depth  of  field,  while  in- 
finity is  the  far  distance.  When  the  lens  is  fo- 
cused on  the  hyperfocal  distance,  the  depth  of 
field  would  be  from  exactly  half  that  distance 
to  infinity.  Figure  7-11  shows  a  typical  depth 
of  field  of  a  lens^ 

The  depth  of  field  of  a  lens  is  controlled  by, 
and  all  computations  are  based  upon,  the  dis- 
tance focused  upon  and  the  hyperfocal  distance* 
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Figure  7-11.  -Depth  of  field. 

In  addition,  it  should  be  recalled  that  the 
hyper  focal  distance  of  a  lens  is  affected  by  the 
focal  length  and  the  f/ number  of  the  lens.  Con* 
sequently,  the  following  factors  control  the 
depth  of  field: 

1.  Focal  length  of  the  lens. 

2.  f/number  used  (the  size  of  the  diaphragm 
opening). 

3.  Distance  from  the  lens  to  the  object 
being  focused. 

A  short  focal  length  lens  has  a  greater 
depth  of  field  than  a  long  focal  length.  Hence, 
the  shorter  the  focal  length  of  the  lens  used, 
the  greater  the  depth  of  field. 

Depth  of  field  increases  as  the  lens  opening 
(aperture)  is  decreased  because  the  size  of  the 
cones  of  light  decreases  in  proportion  to  the 
aperture  as  shown  in  figure  7-12. 

Physical  limitations  in  the  design  of  lenses, 
discovered  in  the  laws  of  geometry,  make  it 
impossible  to  manufacture  a  lens  of  uniform 
quality  and  performance  from  its  center  to  its 
edges.  Therefore,  to  obtain  the  best  quality 
with  most  lenses,  many  manufacturers  recom- 
mend eliminating  the  use  of  the  lens  edge  by 
decreasing  the  diaphragm  opening  about  two 
stops  from  the  largest  aperture.  This  recom- 
mended stop,  about  two  full  stops  below  the 
maximum  aperture  for  moderately  fast  lenses. 
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Figure  7-12-  -Effect  of 
diughragm  on  depth  of  field. 

O 
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is  termed  the  critical  aperture,  or  the  optimum 
aperture.  The  critical  aperture  for  a  particular 
lens  refers  to  the  stop  where  the  lens  renders 
the  best  definition.  The  critical  aperture  for 
any  lens  may  be  found  in  the  mnnufacturer's 
information  pamphlet  accompanyino-  the  lens  or 
from  the  manufacturer. 

LENS  CAPE 

The  lens  is  one  of  the  most  important  parts 
of  the  camera  unit-  It  is  certainly  an  important 
item,  since  the  remainder  of  the  equipment  is 
of  little  value  without  a  lens.  For  this  reason 
the  lens  should  be  g:iven  considerate  and  care- 
ful treatment.  Severe  damage  to  a  lens  can 
result  from  careless  handling  or  improper 
stowage.  By  caring  for  and  handling  lenses  as 
outlined  in  the  following  paragraphs,  any  lens 
should  normally  outlast  the  camera  unit  on  which 
it  is  mounted- 

The  glass  used  in  lens  construction  is  much 
softer  than  ordinary  glass.  Therefore,  it  can- 
not be  treated  like  any  other  piece  of  glass.  The 
lens  must  be  protected  from  shocks,  force,  and 
compression,  since  any  oneof thesewillproduce 
great  differences  in  the  inte^^nal  structure  of  the 
glass. 

The  lens  barrel  should  not  be  forced  into  a 
mount  nor  compressed  in  any  other  manner, 
because  force  and  compression  will  produce 
changes  in  the  internal  structure  of  the  glass- 

The  perspiration  and  natural  oils  from  the 
fingers  cause  deterioration  of  the  lens  surface 
polish  and  dim  the  image.  Keep  the  lens  cap 
on  when  not  using  the  lens.  This  not  only  pro- 
tects the  surface,  but  it  also  requires  Ijss 
cleaning  of  the  lens. 

The  lens  should  not  be  subjected  ■  :)  chemical 
fumes,  steam,  salt  spray,  excessive  heat,  or 
moisture^  If  the  lens  is  necessarily  exposed  to 
any  oneof  the  above,  it  should  be  given  a  thorough 
cleaning  before  storing. 

Lenses  should  never  be  stored  in  spaces 
which  are  excessively  warm  or  damp.  They 
will  remain  in  good  condition  if  stored  in  air 
of  average  humidity  at  about  70°  F.  Further- 
more, each  lens  should  be  mounted  ready  for 
use,  and  tne  storage  shelves  arranged  to  hold 
each  lens  mount  vertically.  As  a  result,  each 
lens  is  supported  by  its  own  lens  rings  at  the 
point  where  the  least  strain  is  placed  on  the 
cells. 

In  areas  where  the  temperature  and  humidity 
are  high,  the  lenses  should  be  stored  in  a  dry 
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locker.  Each  time  they  are  removed  for  use, 
they  should  be  cleaned  and  polished  before 
being  returned  to  the  locker.  They  should  also 
be  inspected  at  re^lar  intervals  as  a  precaution 
against  fun^s  growths. 

Cleaning  the  Lens 

Cover  a  table  with  a  clean  blotter  or  paper 
to  prevent  the  possibility  of  damage  to  the 
lens  surfaces  if  they  should  coir.e  in  contact 
with  the  table.  First  dust  the  outer  surfaces 
of  the  lens  with  a  cameTs-hair  brush  to  remove 
the  larger  particles  which  may  scratch  the 
surface.  Then  spray  the  surface  with  a  r  ecom- 
mended lens  cleaning  fluid  and  wipe  gently 
with  lens  tissue,  using  a  circular  motion  and 
light  pressure. 

Treat  the  outer  sir-face  of  the  other  cell  in 
the  same  manner,  and  examine  the  assembly 
by  looking  through  it.  Further  cleaning  should 
not  be  needed^ 

MULTIPLEXER 

To  televise  motion  picture  film,  slides,  or 
any  prepared  visual  material,  a  specially  con* 


structed  unit  called  an  optical  multiplexer  (fic:. 
7-13)  is  used.  One  or  more  motion  picture 
projectors  are  mounted  on  a  base  unit.  A  drum 
type  slide  projector  is  also  provided.  These 
projectors  are  aimed  at  a  box  containing  a  sys- 
tem of  semimirrors  (a  reflective  surface  throuirh 
which  light  will  also  pass).  The  pickup  camera 
is  aimed  at  the  semimirrors,  allowing  the 
camera  to  pick  up  and  transmit  pictures  from 
any  one  projector  or  any  combination  of  the 
projectors. 

A  local  control  unit  is  mounted  on  the  base 
unit  for  the  operator's  control  of  the  projectors. 
Control  of  the  multiplexer  can  be  reassigned  to 
a  remote  station. 

The  projection  of  the  pictures  from  the 
projectors  to  the  camera  is  illustrated  in  figure 
7-14.  The  light  rays  from  the  slide  projector 
(fig.  7-14  (A))  pass  straight  througli  the  senii- 
mirrow.  The  projection  from  the  motion  picture 
projectors  (fig.  7-14  (B)  and  (C))  is  reflected 
from  the  semimirrors  to  the  camera. 

Variac  transformers,  located  in  the  base 
unit,  control  the  illuminating  voltage  for  each 
projector*  Varying  the  projector  lamp  illumina- 
tion is  necessary  for  good  reproduction. 
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Figure  7-13. —Optical  multiplexer. 
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Figure  7-14.—Biock  diagrexi  of  a 
multiplexer. 

PICKUP  TUBES 

The  type  of  pickup  tvbe  used  in  various 
cam-v":  a  units  is  determined  by  the  intended  use 
of  the  camera.  The  amount  of  illumination 
available  for  the  pickup  tube  is  also  a  deter- 
mining factor.  The  amount  of  light  required 
by  the  pickup  tube  is  rated  in  foot-candles 
(ft-c).  The  least  number  of  ft-c  required  by  the 
pickup  tube  indicates  the  sensitivity  of  the  tube* 

The  following  pickup  tubes  represent  typical 
types  and  their  uses.  Other  types  are  in  use 
and  many  be  encountered  as  one  becomes 
familiar  with  the  various  TV  systems, 

ICONOSCOPE 

One  of  the  first  pickup  tubes  developed  was 
the  iconoscope.  Its  present  use  is  relatively 
limited  to  high  illumination  installations  (multi- 
plexer). However,  its  principle  of  operation 
affords  a  fundamental  example  of  a  pickup 
tube. 

Figure  7-15  shows  the  structure  of  the 
iconoscope  type  of  picture  tube.  The  image 
of  the  object  is  formed  on  the  mosaic  by  the 
lens  system.  The  mosaic  is  composed  of  many 
thousands  of  tiny  isolated  elements,  thus  allow- 
ing the  picture  to  be  analyzed  into  a  fineness  of 
detail  that  is  limited  onl^  '  ^he  size  of  the 
individual  "islands'*  and  b^  .;e  size  of  the 
scanning  electron  stream. 

The  islands,  or  globules,  a>'.:  ^  r  ..:^ited  on 
a  sheet  of  mica,  the  back  surLi'ic  A  which 
has  a  continuous  metallic  coating.  Thus,  each 
globule  is  capacitively  coupled  to  the  continuous 
metallic  coating  which  serves  as  the  signal 
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Figure  7-15.  —Structure  of 
an  iconoscope 


electrode.  When  a  scene  is  for  ••ed  on  the 
mosaic,  the  globules  emit  photoelvro irons  and 
become  electrically  charged  by  an  amount 
proportional  to  the  brightness  of  the  picture 
elements.  As  the  line  scanning  electron  stream 
comes  along,  the  electrons,  having  a  velocity 
generated  by  approximately  1,000  volts,  strike 
these  globules  and  discharge  them  to  an  equilib- 
rium voltage.  The  basis  of  operation  is  due  to 
secondary  emitted  electrons  caused  by  bombard- 
ment of  the  mosaic  by  the  high  velocity  electron 
beam.  The  collector  ringcollects  the  secondary 
electrons  (the  number  is  determined  by  the 
r9lative  charges  on  the  mosaic)  and  provides 
a  path  through  the  developing  resistor  to  the 
metallic  plate.  The  electron  flow  through  R 
is  indicative  of  the  light  intensity  variations 
focused  on  the  mosaic. 

The  amount  of  discharge  is  proportional  to 
the  accumulated  charge  stored  up  since  the 
previous  electron  scan-  The  discharge  of  the 
globules  is  capacitively  coupled  to  the  con- 
tinuous metallic  backplate.  In  this  way  the 
scanning  beam  produces  a  series  of  el^-ctrical 
signals  om  the  globules  in  th  -^  mosaic,  and 
one  collecting  electrode  furnishes  a  connecting 
P^j'^i'v'  \  \'T  the  lead  to  the  \-ideo  amplifier. 

signal  from  the  collecting  electrode  is 
h-jn*^::.  v  il^illivolt,  and  its  frequency  components 
may  vary  from  30  Hz  to  as  high  as  several 

The  iconoscope  picture  tube  requires  800 
ft-c  of  light  and  is  now  mostly  limited  to  motion 
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picture  pickup  work  found  in  multiplexer  equip- 
ment. In  this  tube,  both  the  scene  to  be  trans- 
mitted and  the  electron  stream  are  projected 
onto  the  same  side  of  the  photosensitive  surface. 
Because  the  electron  stream  has  an  ac- 
celerating voltage  of  approximately  1,000  volts, 
considerable  energ>^  is  present  in  the  beam  and 
much  of  the  performance  of  the  iconoscope 
depends  upon  secondary  emission  in  t^aarging 
and  discharging  the  globules  on  the  mosaic. 


VIDICON  TUBE 

The  Vidicon  camera  pickup  tube  (fig.  7-16) 
has  a  transparent  conductive  coating,  called  the 
signal  electrode,  on  the  inner  surface  of  the 
faceplate;  a  layer  of  photoconductive  material 
deposited  on  the  signal  electrode,- an  accelerating 
electrode;  a  focusing  electrode;  and  a  cathode 
emitter  for  producing  a  beam  of  electrons. 

The  beam  of  electrons  is  directed  toward 
the  layer  of  photoconductive  material  (on  the 
cathode  side  of  the  signal  electrode)  at  a 
medium  velocity  because  of  the  relatively  low 
acceK  -^-ating  potential  between  the  cathode  and 
the  accelerating  electrode.  A  sharp  beam  is 
formed  by  the  electrostatic  field  of  the  focus 
electrode  and  the  axial  magnetic  field  of  the 


focus  coil  surrounding  the  tube.  The  electron 
beam  is  deflected  by  the  deflection  coil  in  such 
a  way  as  to  scan  the  photoconductive  layer. 
When  no  light  is  permitted  to  reach  this  layer, 
its  resisti\ity  is  extremely  high.  One  side 
of  the  layer  is  maintained  at  cathode  potential 
through  contact  with  the  scanning  beam,  and  the 
other  side  is  maintained  at  a  small  positive 
potential  of  0  to  70  volts  by  direct  contact  with 
the  signal  electrode. 

When  light  from  the  scene  being  televised 
passes  through  the  faceplate  and  is  focused 
onto  the  photoconductive  layer,  the  resistivity 
of  this  material  (which  had  been  extremely 
high)  is  reduced  in  proportion  to  the  amount 
of  light  reaching  it.  Because  th-^  potential 
gradient  between  adjacent  elements  of  the  photo« 
conductive  layer  is  much  less  than  the  potential 
grandient  between  opposite  sides  of  the  layer,, 
electrons  from  the  beam  side  of  the  layer 
leak  by  conduction  to  the  other  side  between 
scans  of  the  electron  beam.  Consequently,  the 
potential  of  each  element  on  the  beam  side 
approaches  the  potential  of  the  signal  electrode 
side  and  reaches  a  value  that  varies  with  the 
amount  of  light  falling  on  the  element.  On  the 
next  scan,  the  electron  stream  replaces  a 
number  of  electrons  on  each  element  just  suf- 
ficient to  return  it  to  the  potential  of  the 
cathode.    Because  each  element  is  effectively 
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Figure  7-16.  —Structure  of  Vidicon  tube. 
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a  small  capacitor,  a  capacitive  current  is  pro- 
duced in  the  sig:nal-electrode  circuit  that  cor- 
responds to  the  electrons  deposited  as  the  ele- 
ment is  scanned.  When  these  electrons  flow 
throug:h  the  load  resistor  in  the  signal-electrode 
circuit,  a  \'oltap^e,  which  becomes  the  video 
signal,  is  produced. 

Associated  with  the  Vidicon  tube  are  the 
alinement  coil,  the  focus  coil,  and  the  deflec- 
tion "Oils.  The  alinement  coil  produces  a 
magnetic  field  that  is  variable  in  both  magnitude 
and  direction  and  is  used  to  adjust  the  direction 
of  the  electron  beam  so  that  it  is  parallel  to 
the  field  of  the  focus  coiL  Control  of  the  aline- 
ment coil  current  is  accomplished  in  the  control 
unit. 

The  focus  coil  surrounds  the  Vidicon  tube 
and  establishes  a  magnetic  field  along  the  axis 
of  the  tube.  It  is  connected  between  the  +300- volt 
and  the  +150-vclt  power  supplies  through  a 
resistor  that  is  located  in  the  rotatable  section 
of  the  base  unit. 

The  vertical  and  horizontal  deflection  coils 
are  excited  by  linear  sawtooth  currents  from 


the  control  unit.    These  currents  produce 
field  that  causes  the  beam  to  scan  the  photo- 
sensitive layer. 

IMAGE  ORTHICON 

The  image  orthicon  (fis:.  7-17)  is  an  ultra- 
sensitive television  camera  pickup  tube.  The 
tube  requires  only  8  to  40  ft^c  of  liRht  and 
is  used  in  modern  conventional  and  closed 
circuit  television  systems.  When  this  tube  is 
used,  a  light  image  from  the  subject  (arrow  at 
extreme  left)  is  picked  up  by  the  camera  lens 
and  focused  on  the  light-senslt:;ve  face  of  the 
tube,  releasing  electror>:  fron^  each  of  the 
thousands  of  tiny  globules  in  pvi^,;ortion  to  the 
intensity  of  the  light  striking  it. 

These  electrons  are  directed  on  parallel 
courses  from  the  baC''-:  of  the  tube  face  to  the 
target,  from  which  tach  striking  electron  lib- 
erates several  more  electrons,  leaving  a  pat^rrn 
of  proportionate  positive  charges  on  the  tront 
of  the  target.    When  the  back  of  the  targ;et  is 
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Figure  7-17.  —Structure  of  image  orthicon. 
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scanned  by  the  bej-in  from  the  electron  gun 
in  the  base  of  the  tube,  enou2:h  electrons  are 
deposited  at  each  point  to  neut:  Jlze  the  posi- 
tive chars:es,  the  rest  of  the  beam  returning 
as  sho^Jvn  in  fissure  7-17,  to  a  series  of  elec- 
tron multiplier  stag:es  or  dynodes,  snrround- 
ins:  the  prun. 

Each  dynode  is  a  metallic  disk  with  open- 
ings similar  to  a  pinwheel  and  operates  at  a 
positii-e  potential  of  200  to  300  volts  g:reater 
than  the  preceding  dynode.  Multiplication  oc- 
curs throug:h  secondary  emission  at  eachdynode. 
If  five  dynode  stages  are  employed,  each  with 
a  gain  of  4,  them  (4  x  4  x  4  x  4'  x  4)  a  gain  of 
approximately  1,000  is  realized  in  tho  multiplier 
section.  Considering  the  gain  of  5  in  the  image 
section,  the  overall  gain  of  the  image  orthicon 
is  5,000  which  allows  this  particular  pickup 
tube  to  operate  with  relatively  less  light  than 
the  iconoscope  or  vidicon.  The  electrons  from 
the  last  dynode  are  routed  through  a  signal 
developing  resistor  to  an  extremely  high  B 
plus  voltage.  The  outpu*  signal  is  then  coupled 
to  the  first  stage  of  video  an:plification. 

OTHER  CAMERA  TUBES 

The  ''image  dissector"  is  another  type  of 
television  ^  mera  tube  in  common  use.  In  such 
a  tube,  the  scene  is  focused  upon  a  continuous 
photosensitive  surface  (such  as  a  film),  and 
the  resulting  photoemission  is  focused  as  a 
pattern  by  suitable  focusing  fields  and  ac- 
celerated toward  small  collecting  aperture. 
The  whole  photoe\rctric  pattern  of  streaming 
electrons  is  then  deflected  in  a  scanning  process, 
so  that  individual  area3  of  the  picture  are  suc- 
cessively brought  to  impinge  upon  the  small 
aperture.  The  electron  stream  collected  in  this 
manner  Is  amplified  by  several  stages  of 
electron  multipliers  used  secondary  emission. 
The  output  of  the  multipliers  is  then  fed  to  a 
video  amplifier. 

Another  type  of  scene  scanning  (camera) 
tube  is  called  et  "flying  spof*  scanner.  This 
scanner  is  ^;sed  to  project  slides  or  still 
pictures. 

The  complete  scanner  (fig- 7-18)  requires  the 
following  units: 

1. *  A  standard  sync  generator. 

2.  A  sweep  unit  for  ofc^  ^ecting  the  electronic 
beam  of  a  cathode~ray  tube  with  a  short  per- 
sistence phosphor  (ordinary  picture  tube). 


3.  Optical  means  tor  imaging  the  raster  (the 
^Mumination  of  the  picture  tube)  on  variable 
uensity  or  opaque  subject  matter. 

4.  A  multiplier  type  photocell  to  collect 
either  the  transmitted  or  reflected  light  and 
represent   the   variable   density   or  variabl 
reflection  as  an  instantaneous  voltage  variation 
with  time. 

5.  Suitable  mixing  circuits  to  provide  com- 
posite video  output.  The  raster  traced  out  on 
the  shore  persistence  screen  results  in  a 
moving  light  source  which  is  the  basis  of  the 
whole  operation. 

Because  the  decay  time  of  the  moving  point 
source  of  light  is  relatively  long  ''ompared 
to  the  period  of  the  highest  frequency  com- 
ponents desired  in  the  video  signal,  special 
peaking  circuits  (to  be  described  later)  must 
be  used.  The  multiplier  type  photocell  produces 
a  high  level  output  signal  with  good  signal- 
to-noise  ratio.  In  order  to  get  high  resolution 
(good  detail)  in  the  video  output  signal,  the 
low  frequency  components  in  the  output  must 
be  attenuated  considerably  to  bring  up  the  high 
frequency  components.  This  may  be  accom- 
plished with  selective  amplifiers,  with  RC 
networks,  or  with  RL  networks. 

When  a  slide  is  to  be  transmitted,  the 
raster  traced  out  on  the  cathode-ray  tube  is 
imaged  optically  on  the  side  to  be  reprc  Juced. 
Condenser  lenses  are  used  past  this  focal  plane 
to  collect  the  maximum  light  energy  passing 
through  the  slide,  and  to  converge  this  energy 
to  the  aperture  dimensions  of  the  multiplier 
photocell. 


BASIC  CAMERA  CIRCUITS 

The  purpose  of  camera  amplifier  circuits 
is  to  ampliiy  the  extremely  low  output  signal 
from  the  pickup  tube.  The  video  signals  must 
be  increased  in  amplitude  to  overcome  tube  and 
circuit  noises.  Random  circuit  noise  and  hum 
will  impose  itself  into  the  video  output. 

The  camera  circuits  are  carefully  designed 
to  amplify  the  high  and  low  frequencies  equally. 
The  output  of  the  piclcup  tube  (fig.  7-19)  must 
be  as  large  as  possible.  The  output  circuit 
contains  high  resistance  which  gives  good  gain 
to  low  frequencies,  but  low  gain  to  high  fre- 
quencies. Because  video  signals  contain  both 
frequencies,  stages  of  amplification  are  designed 
to  amplify  one  frequency  more  than  other 
frequencies. 
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Figure  7-18, --Slide  scanner  using  flying  spot  scanner. 


The  video  amplifier  (VI)  amplifies  the  video 
sip^nal  from  the  pickup  tube,  TheloAvfrequencles 
axcJ  amplified  more  than  the  high  frequencies. 
(Note  wave  forms  showing  frequency  response  of 
each  block.)  V2  is  part  of  a  ''peaker''  circuit 
whose  function  is  to  amplify  the  high  frequencies, 


AVhile  the  video  amplifier  (V3)  amplifies  all  fre- 
quencies. The  video  signal,  having  been  am- 
plified, is  routed  through  a  cathode-follower 
amplifier  (V4).  V4  is  used  to  match  the  im- 
pedances of  the  camera  unit  to  the  control  unit 
via  coaxial  cables. 
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Figure  7-19.  —Camera  unit  block  diagraxri. 

The  camera  unit  (fi^.  7-20)  of  the  X8F1 
CCTV  system  provides  an  example  of  camera 
unit  circuits.  The  detailed  descriptions  of  in- 
dividual circuits  are  contained  in  Basic  Elec- 
tronicSy  NavPers  10087-B. 

VI  is  the  schematic  presentation  of  the 
Vidican  pickup  tube.  Like  the  common  sche- 
matic presentation  of  electronic  tubes,  the  tube 
elements  of  VI  are  electronically  the  same; 


however ,    the   terminology   employed  differ^; 

,.^evv';:^at.  The  filaments  of  the  tube  require 
filamem  voltage  and  c-irrent.  The  control 
grid  is  referred  to  as  cue  beam  co-.trol,  while 
the  plate  is  called  the  tar&,ct  contr»^l. 

The  vide?  signal  leaves  the  pickup  tube 
(VI)  on  pir*  C  of  the  tube.  A  variable  d-c 
focusing  voltage  is  appUec  to  pin  6  of  VI  \'ia 
the  decoupling  network  F5  and  C4.  A  fixed 
positive  accelerating  voltage  l<  applied  to  pin 
5  of  VI  through  the  contacts  of  Kl,  from  pin  16 
of  Jl.  Kl  is  normally  closed  when  operatini^. 
A  variable  beam  control  bias  and  vertical 
banking  pulses  are  applied  to  pin  2  of  VI  from 
pin  15  of  Jl.  A  pulse  derived  from  the  hori- 
zontal deflection  yoke  through  SI  (s'l:oA\ai  in 
normal  position)  is  differentiated  by  and  R3, 
clipped  by  CRl  and  R4,  and  applied  to  the 
cathode  of  VI  as  a  sharp  positive  horizontal 
blanking  pulse. 


TD.  457 

Figure  7-20. —Camera  unit,  device  X8F.\. 
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The  synchronized  \ndeo  output,  taken  from 
pin  C  of  VI ,  is  fid  to  V2and  V3,  which  are  con-- 
nected  as  cascode  amplifiers  (a  grounded- 
cathode  input  stage  feedin^c  a  grounded-grid 
second  stage).  The  input  signal  appears  at  the 
•  ^trol  grids  of  V2.  The  voltage  di\ider  net- 
work for  the  output  tube  V3  is  Rll,  R13,  R14, 
and  The  output  signal  from  the  plates  of 

V3  is  developed  across  the  shunt  peaking  net- 
work R14  ard  L2  with  decoupling  by  a  5  and 
C9.  The  signal  is  coupled  through  the  series 
peakliig  network  R16,  LI,  and  CIO  to  the  control 
grid  of  V4, 

V4A  a  cathode-follower  circuit  with  the 
cathode  resistor  (R201)  for  the  circuit  located 
in  the  camera  control  unit.  The  cathode  resistor 
develops  the  video  signal  in  the  camera  control 
•init  from  the  camera  unit.  Location  of  the 
cathode  resistor  in  the  camera  control  unit 
r^^iuces  signal  loss  normally  associated  with 
lon^  connecting  cables.  Switches  SI  and  S2 
reverse  the  connections  to  the  horizontal  and 
vertical  deflection  vokes,  changing  the  picture 
from  le^t  to  right  and  upside  down,  respectively. 
This  allows  the  operator  to  check  the  centerin 
of  the  deflection  circuits. 

Relay  Kl  is  a  protective  switch  1  e 
pickup  tube.  If  either  the  horizontal  uie 
vertical  deflection  signals  fail,  V5  will  not 
conduct,  allowing  Kl  to  open.  Thus,  the  ac- 
cel*:^ratiu:i  voltage  is  removed  from  pin  5  of  VI. 
A  portion  of  the  vertical  deflection  signal  is 
routed  through  CI 4  to  the  control  grid  of  V4Bl 
The  amplified  signal  coupled  through  C16  is 
rectified  by  \;R2  and  applied  as  positive  bias 
to  the  control  grid  of  V5.  Similarly,  a  pulse 
from  pin  8  of  Jl  passes  throughClS,  is  rectified 
by  CR3,  and  Is  applied  as  positive  bias  to  the 
suppressor  grid  of  V5.  Kl  is  in  the  plate 
circuit  of  V5;  and  as  long  as  plate  current 
flows,  the  relay  stays  energized.  If  the  bias 
voltago  on  either  pin  1  or  pin  7  of  V5  is 
removed,  the  tube  will  stop  conducting,  causing 
Kl  to  deenergize.  When  Kl  is  deenergized, 
voltage  is  removed  from  pin  5  of  VI,  and  the 
grid  is  grounded  through  R41,  This  ci:^cuit 
protects  the  target  screen  from  burning  due 
to  the  scanning  electron  beam  stopping. 


COMPOSITE  VIDEO 

The  composite  video  signal  contains  all  the 
information  needed  to  reproduce  the  picutre. 
Included  is  the  video  from  the  camera  unit, 


synchronizing  pulses  to  synchronize  the  trans- 
mitter signal  with  the  receiver,  monitor^  and 
blanking  pulses  to  obliterate  the  retrace  signals 
from  the  picture  tube*  The  video  signal  is  com- 
bir.ed  with  the  blanking  pulse  (fig.  7-21):  the 
sync  pulse  is  placed  on  top  of  the  blanking 
pulse. 

In  the  composite  video  signal,  successive 
values  of  voltage  and  current  amplitudes  are 
shown  against  values  of  time  during  the  scan- 
ning of  three  hcrikT/ntal  lines.  During  the  time 
when  blankini,  jjirJ  ;3ync  pulses  are  being  trans- 
mitted, no  video  is  appearing.  The  ov::rall 
signal  amplitude  is  divided  into  two  parts:  the 
lower  75  percent  is  for  the  \'ideo,  and  the 
upper  25  percent  is  devoted  to  synchronizing 
Ises.  Standardization  is  necessary  to  insure 
.  xt  the  transmitted  signal  is  suitable  for  ali 
r  eceivers/ monitors. 

The  lowest  amplitudes  correspond  to  th^ 
whitest  parts  of  the  picture.  The  picture  be- 
comes blacker  as  amplitude  increases  toward 
75  percent-  This  standard  of  transmission  is 
called  "negative  transmission,^  which  is  defined 
as  decreasing  signal  amplitude  for  decreasing 
light  intensities.  As  the  level  reaches  75  per- 
ent,  the  grid  cuts  off  the  picture  tube  and  the 
absence  of  light  establishes  the  blackest  level, 
which  is  the  case  when  the  blanking  level 
occurs. 

Details  of  the  horizontal  blanking  and  sync 
pulse  are  shown  in  fiprare  7-22.  The  interval 
of  the  complete  scan  is  63.5  microseconds 
since  horizontal  frequency  is  15,750  Hz.  The 
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Figure  7-21.  —Composite  video  signal. 
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Figure  7-22.  —Composite  video 
time  allocatj  ns. 


horizontal  blanking  pulse  is  10.16  microsec- 
onds, or  about  16  percent  of  total  sweep.  The 
sync  pulse,  superimpostd  on  the  pedestal, 
occupies   5.08  microseconds  or  one-half  the 
blanking:  time. 

The  part  of  the  pedestal  just  before  the 
sync  pulse  (0.254  microsecond)  is  called  the 
"front  porch";  the  portion  following  the  sync 
pulse  (4.826  microseconds)  is  called  the  "back 
por  The  front  perch  blanks  the  ri^ht  side 

of  i..e  picture  screen  just  oefore  the  sync  pulse 
begins.  Flyback  occurs  with  the  leading  edge 
of  the  sync  pulse  and  continues  for  4.42  micro- 
seconds of  the  back  porch.  The  next  sweep 
starts,  but  the  left  side  of  the  screen  is  blanked 
for  0.406  microsecond  of  the  starting  sweep. 
This  action  strives  to  maintain  a  straight  left 
edge. 

The  vertical  blanking  pulse  blanks  the  picture 
during  retrace  time  when  ihG  electron  beam 
has  completed  one  field  and  is  returned  to  the 
top  ready  to  start  the  next  field.  Immediately 
following  the  last  active  line,  the  video  signal 
is  brought  up  to  the  black  level  by  the  vertical 
retrace^ 

So  far  in  the  discussion  little  has  been 
said  about  the  special  form  of  the  combined 
synchronizing  pulses.  The  form  and  the  timing 
of  the  synchronizing  pulses  are  such  that  the 
horizontal  and  vertical  oscillators  are  triggered 
at  exactly  the  right  instant  to  keep  the  sweep 
in  the  camera  tube  and  the  sweep  in  the  picture 


tube  locked  in  strrp.  Beo.rus-  rhr  i:  r:r. 
oscillator  must  be  tri^ic  •  •.  d  ci-jr::.::  t:.-  v^-rti.-; 
sync  pulse  tto  prevent  n-'^TiZ'K'.:  '  ■  v 
from  drift:. out  of  contrni;,  tiiv  vrrti-.-.i: 
pulse  is  serrated,  as  sho*.vn  in  fi-r^r^-  7-23; 
that  is,  the  vertical  pulse  is  cl.-^;  p-'-d  i::!-^^  -i>: 
pieces.  The  fluctuations  r^  sultinc  f r  st-r- 
rations  do  not  affc-^ct  the  orf-raTMn  -^i  ^!>- 
vertical  oscillator,  but  serve  -^nlv  k  t  .  thr 
horizontal  oscillator  properly  triir^T'-'ri -i. 

In  addition  to  the  serratioiis  m  th^  v-Ttic,;! 
pulse,  equalizing  pulses  are  necessarv  l>^f<*i^ 
and  after  each  vertical  pulse.  The  nt-ces.<ity 
for  the  equalizing  pulses,  labeled  E  in  figure 
7-23  (B),  may  be  explained  jis  follows: 

First,  it  is  assumed  that  no  equaiizia:^  pulses 
are  used,  as  in  fisrare  7-23  (A).  If  the  vertio  li 
pulse  is  inserted  at  the  end  of  the  fieM,  ^v!nc^. 
occurs  simultaneously  with  the  end  (^f  a  Mi 
horizontal  line  (part  (1)),  the  firing  potential 
of  the  vertical  oscillator  is  reached  at  the 
correct  time  to  produce  the  desired  interlaced 
scan. 

If  the  vertical  pulse  is  inserted  at  the  end 
of  a  field,  which  occurs  simultaneously  with  the 
end  of  a  half  horizontal  line  (part  (2)),  the 
firing  potential  of  the  vertical  oscillator  is 
reached  too  early.  This  results  from  the  fact 
that  the  slight  charge  on  the  capacitor  in  the 
triggering  circuit  of  the  vertical  oscillator  (due 
to  each  horizontal  pulse)  does  not  have  time 
to  leak  off  before  the  vertical  puis  arrives. 
The  resisdual  voltage  across  this  capacitor,  plus 
the  voltage  due  to  the  verti  al  pulse,  causes 
the  vertical  oscillator  to  fire  too  soon. 

Secondj.  the  situation  is  corrected,  as  shown 
in  figure  7-23  (B),  by  the  use  of  equalizing 
pulses.  The  buldup  of  the  vertical  pulse  across 
the  capacitor  now  begins  at  the  same  point 
regardlers  of  whether  the  vertical  pulse  arrives 
at  the  end  of  a  full  line  or  at  the  end  of  a  half 
line.  In  other  words,  the  equalizing  pulses 
cause  the  potential  on  the  capacitor  to  be  at  the 
same  level  (at  the  same  time  the  vertical  pulse 
arrives)  regardless  of  whether  the  vertical  pulse 
occurs  at  the  end  of  a  half  line  or  at  the  end 
of  a  full  line.  Although  not  shown  in  the  figure, 
equalizing  pulses  are  alsousedafter  the  vertical 
pulses. 

A  better  idea  of  the  form  of  sync  pulses 
may  be  obtained  from  a  study  of  figure  7-24. 
It  may  be  seen  that  a  number  of  horizontal 
scans  are  lost  during  the  vertical  flyback 
time. 
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Figure  7-23.  —Synchronizing  pulse  forms.   (A)  Without  equalizing  pulses; 

(B)  with  equalizing  pulses. 


CONTROL  UNIT 

The  sync  pulse  generator  is  located  in  the 
control  unit  of  the  CCTV  system,  device  X8F1 
(fig*  7-25).  The  purpose  of  the  master  oscil- 
lator (sync  pulse  generator)  is  to  generate  the 
basic  oscillating  signal  which  provides  the 
vertical  and  horizontal  blanking  pulses  and  the 
sync  pulses. 

The  output  of  the  master  oscillator  sends 
a  3K5  kHz  signal  to  the  phantastron  counter 
circuit  where  the  vertical  frequency  of  60  Hz  is 
developed.  Q  Hz  output  is  also  sent  to 

the  horizont        unter  and  sweep  circuits. 

Outputs  from  the  horizontal  and  vertical 
sweep  circuits  are  sent  to  the  Camera  unit  for 
synchronizing  the  pickup  tube.  Both  vertical 
and  horizontal  pulses  are  routed  to  the  blanking 
mixer  circuit  where  the  combined  pulses  are 
sent  to  the  composite  video  mixer.  Video  from 
the  camera  unit  and  the  sync  pulses  are  mixed 
and  leave  the  control  unit  as  the  composite 
video  signal. 


A  schematic  diagram  is  included  for  each 
block  contained  in  figure  7-25.  When  studying 
the  individual  circuit  diagrams,  refer  to  figure 
7-25  to  maintain  overall  continuity  of  the  system. 

SYNC  GENERATORS 

The  master  oscillator  circuits  (fig.  7-26) 
develop  the  timing  signals  for  the  entire  CCTV 
system. 

V401A  and  its  associated  components  com- 
pose a  single  swing  blocking  oscillator.  The 
oscillating  frequency  of  31.5  kHz  (fundamental 
frequence)  is  determined  by  the  RC  time  of 
C418,  R4bO,  and  R447.  At  the  same  time  the 
tank  circuit  consisting  of  C416  and  L401  oscil- 
lates at  94.5  kHz.  With  these  two  circuits  os- 
cillating at  the  same  time,  tiie  fundamental 
frequency  (with  the  stabilizing  si>>"nal  super- 
imposed on  it  at  94.5  kHz)  appears  on  the  con- 
trol grid  of  V401A.  The  output  signal  from  the 
cathode  of  V401A  is  fee  to  TP405,  a  test  point 
where  the  output  of  the  oscillator  can  be 
checked. 
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Figure  7-24.  —  Form  of  sync  pulses 
the  output  integrator  and 
differentiator  voltages. 


From  TP405  the  signal  has  two  paths  to 
follow:  First,  one  through  C420  to  the  grid  of 
V402A;  and  second,  one  through  C419  to  the 
grid  of  V401B«  V401B  is  a  bviffer  amplifier 
used  to  separate  oscillating  staples.  The  output 
(31.5  kHz  pulses)  leaving  the  plate  of  V401B 
goes  to  the  phantastron  counter  circuits.  (See 
fig.  7-25-) 

The  other  signal  from  TP405  (coupled  through 
C420)  goes  to  the  grid  of  the  multivibrator 
V402A  (fig.  7-26).  The  time  constant  of  the 
circuitry  components  is  designed  to  trigger  on 
every  other  pulse  received  from  V401A.  Thus 
with  a  31.5-kHz  input,  the  output  is  15,750  Hz. 
Assuming  that  V402A  is  cut  off,  V402B  is  con- 
ducting. A  positive  spike  from  V401A  brings 
V402A  out  of  cutoff.  Increasing  the  plate  cur- 
rent of  V402A  causes  an  increase  in  voltage  drop 
across  R460,  which  is  reflected  on  the  cathode 
of  V402B.  The  rise  in  cathode  potential  causes 
an  increased  bias  on  V402B  which  decreases 
conduction.  This  decrease  is  amplified  by  the 
discharge  of  C421  through  R462,  drivingthe  grid 
further  negative.  This  action  continues  until 
V402B  goes  to  cutoff. 

V402A  continues  conducting  with  V402B  cut 
off  until  C420  discharges  at  an  exponential  rate 
to  allow  V402B  to  start  conduction  again.  V402A 
conducts  five  times  as  long  as  V402B  and 
results  in  a  pulse  output  which  is  horizontal 
blanking. 

The  plate  output  of  V402B  is  a  square  wave 
varying  around  a  positive  potential.  The  signal 


is  coupled  through  C422  and  applied  to  the  grid 
of  V403A  and  CR401.  CR401  is  a  clamper, 
limiting  the  positive  square  wave  and  clamping; 
the  negative  pulses  at  zero. 

The  output  of  the  cathode  follower  (V403A) 
is  a  negative-going  waveform  which  is  routed 
to  pin  3  of  J102  which  in  turn  is  connected  to 
the  horizontal  sweep  circuits.    (See  fig.  7-25.) 

COUNTER  CIRCUITS 

The  vertical  countdown  circuits  (fig.  7-27) 
consist  of  a  series  of  counter  circuits  which 
divide  the  frequency  of  the  resulting  pulses  by 
5,  7,  5,  and  3  to  produce  ultimately  the  60-Hz 
vertical  drive  pulse. 

The  31.5-kHz  signal  from  V401,  the  master 
oscillator,  comes  into  the  circuit  through  C402 
to  the  cathode  of  V404A.  The  phantastron  tube 
(V405)  is  designed  so  that  the  control  grid  con- 
trols tube  current  and  the  suppressor  grid  con- 
trols plate  current  only. 

By  reviewing  the  static  voltages  indicated 
on  V404A  and  V405,  the  static  condition  of  V405 
can  be  determined.  Plate  current  is  cut  off  by 
the  suppressor  grid  of  V405«  Screen  grid  cur- 
rent is  maximum,  causing  35  volts  to  be  present 
at  the  cathode^  The  control  grid  is  also  at  a 
potential  of  35  volts.  With  no  plate  current 
flowing,  the  voltage  at  pin  5  (V405)  and  pin  2 
(V404A)  is  approximately  175  volts.  The  voltage 
divider  formed  by  R409  and  R410  places  170 
volts  on  the  cathode  of  V404A.  At  this  time 
V404A  is  conducting  and  plate  current  at  V405 
is  at  cutoff.  However,  screen  grid  current  of 
V405  is  at  maximum., 

A  negative  pulse  appears  on  the  cathode  of 
V404A  and  drives  the  cathode  negative  in  respect 
to  the  plate.  V404A  conducts  harder,  sending 
the  effect  of  the  spike  through  C401  to  the  con- 
trol grid  (pin  1)  of  V405.  The  negative-going 
control  grid  of  V405  reduces  screen  grid  cur- 
rent and  cathode  voltage.  As  the  cathode  voltag^e 
goes  below  19  volts,  the  suppressor  grid  allows 
plate  current  to  flow,  reducing  the  plate  voltage 
below  170  volts.  As  the  plate  voltage  decreases 
toward  20  volts  (see  waveform  at  pin  5  of 
V405),  C401  cannot  change  instantaneously. 
C401  discharges  at  its  reactance  rate  through 
R402,  R401,  the  power  supply,  R406,  and  V405. 
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Figure  7-25, -Control  unit,  device  X8F1. 
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This  discharge  path  forms  an  extremely  long 
RC  time  constant.  As  this  discharge  time  is 
occurring  the  control  grid  voltage  slowly 
rises.  The  cathode  voltage  also  rises,  increas- 
ing the  bias  between  the  cathode  and  suppressor 
grid-  The  bias  continues  to  increase  until  plate 
current  ceases  and  screen  grid  current  again 
takes  control. 

During  the  discharge  time  of  C401,  four 
more  pulses  appear  at  the  cathode  of  V404A, 
but  have  no  effect  on  V405«  Thus,  the  cathode 
of  V405  will  react  to  one  input  pulse  for  five 
incoming  pulses.  The  output  frequency  has 
changed  from  an  incoming  frequency  of  31.5 
kHz  to  6.3  kHz,  a  division  of  five.  Notice  that 
the  waveform  at  TP401  shows  a  decreased 
pulse  every  fifth  position,  indicating  that  one 
pulse  out  of  five  is  affected  by  the  sequencing 
of  the  phantastron  V405. 

The  output  from  the  cathode  of  V405  iB 
coupled  through  C403  to  the  cathode  of  V404B, 


V404B  operates  the  same  as  V404A  by  shuttling 
the  6.3'-kHz  pulse  signal  to  the  control  grid  of 
V406,  the  seven-to-one  phantastron.  The  size 
of  C404  is  such  that  V406  pulses  once  for  every 
seven  input  pulses.  The  frequency  changes 
from  6300  Hz  to  900  Hz,  a  division  of  seven. 

The  cathode  output  of  V406  is  coupled  via 
C405  to  the  cathode  of  V404C.  V404C  and 
V407  comprise  a  five-to-one  phantastron  and 
produce  an  output  of  180  Hz. 

The  cathode  output  from  V407  is  differen- 
tiated by  C407  and  R432,  and  is  coupled  to  the 
grid  of  V408A  by  C408.  V408  is  a  cathode- 
coupled  multivibrator.  It  is  timed  to  cycle  on 
every  third  input  pulse  which  produces  an  output 
frequency  of  60  Hz.  The  output  signal  from  the 
plate  of  V408B  is  routed  via  R437  through  C410 
to  J401.  This  supplies  the  vertical  frequency 
for  the  vertical  blanking  and  sweep  circuits. 

A  positive-going  60-Hz  pulse  is  coupled 
from  the  cathodes  of  V408  to  coupling  capacitor 
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Figure  7-26.  -Oscillator  circuit,  device  X8F1. 


C409.  A  negative-going  60-Hz  pulse  is  coupled 
from  the  plate  of  V408B  to  coupling  capacitor 
C412.  V409  is  a  phase  detector  used  to  syn- 
chronize the  master  oscillator  with  a  60-Hz 
line  frequency  to  eliminate  "line  crawl"  as  a 
result  of  60-Hz  pickup  in  the  various  circuits. 
It  also  maintains  a  fixed  ratio  between  the  60-Hz 
vertical  signal  and  the  15,750  Hz  generated  by 
the  master  oscillator.  This  action  results  in  a 
good  stable  interlaced  scanning  raster.  With 
a  positive  signal  at  the  bottom  of  R442  and  a 
negative  signal  at  the  top  of  R441,  a  60-Hz  sine 
wave  is  injected  through  R443  to  the  center  point 
of  R442  and  R441.  ^ 

With  the  AFC  (automatic  frequency  control) 
smtch,  S201,  in  the  "lock"  position,  frequency 
stabilization  is  maintained.  If  the  phase  of  the 
positive  pulsfe  tends  to  lag  behind  the  60-Hz 
sine  wave,  the  conduction  of  the  diode  V409B 
increases.  If  the  negative  pulse  applied  to  the 
cathode  of  V4(S9A  tends  to  lead,  conduction  of 
V409A  also  increases.  A  positive  d-c  voltage 
is  present  at  the  output  of  the  phase  detector 
if  the  pulse  tends  to  lag,  A  negative  d-c  voltage 
is  present  if  the  pulse  tends  to  lead.  In  either 
case,  the  voltage  is  directly  imposed  at  the 
Q  -Tid  of  V40JiB,  controlling  plate  current.  The 


conduction  of  V403B  is  through  R447  whose 
wiper  arm  is  connected  to  the  control  grid  of 
the  31.5-kHz  master  oscillator.  Thus,  if  the 
control  grid  of  V401  (master  oscillator)  is  made 
less  positive,  C418  (fig.  7-26)  now  has  a  new 
discharge  reference.  Cutoff  time  of  V401  in- 
creases, therefore,  the  output  frequency  de- 
creases in  proportion  to  the  amount  of  d-c 
voltage  feedback  from  V403B.  The  opposite 
would  occur  for  an  increase  in  positive  voltage 
at  the  grid  of  V401. 

Switch  S201  is  placed  in  the  "unlock" 
position  when  adjustments  are  to  be  made  to 
the  phantastron  counting  circuits.  When  SZOl 
is  "unlocked,"  a  ground  is  placed  at  the  tie 
point  of  R441  and  R442.  This  allows  the  shifting 
of  the  counter  circuits  for  frequency  adjust- 
ments. 

Counter  circuits  may  take  various  configura- 
tions. The  use  of  blanking  oscillators  or  binary 
scalers  maybe  employed  in  place  of  phantastron 
counters.  Binary  scalers  are  an  arrangement 
of  bistable  multivibrators  (flip-flops)  in  cascade 
to  perform  countdown  by  7,  5,  5,  and  3  to 
produce  a  60-Hz  output  from  the  master  oscil- 
lator frequency  of  31.5  kHz. 
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Each  flip-flop  will  divide  the  input  by  a 
factor  of  2,  Arranged  in  cascade,  a  block  of 
3  flip-flops  with  feedback  from  the  last  one 
to  the  first  one  will  provide  a  countdown  of 
7:1.  The  purpose  of  the  feedback  pulse  is  to 
allow  each  7th  pulse  at  the  input  to  affect  the 
7:1  counter.  A  basic  typical  block  diagram  is 
illustrated  in  figure  7-28. 


SWEEP  AND  BLANKING 
GENERATORS 

The  sweep  and  blanking  generators  along 
with  the  blanking  mixer  (fig.  7-25)  develop  the 
timing  signals  for  the  scanning  of  the  pickup 
tube  and  the  blanking  pulses  to  blank  the 
receiver/monitor  picture  screen. 

In  the  device  X8F1,  sync  pulses  for  the 
receiver/monitor  are  clipped  and  separated 
from  the  blanking  pulses  (25  percent  of  the 
blanking  pulses  are  employed  for  synchroniza- 
tion). Some  systems  have  sync  pulses  (shorter 
duration)  riding  on  top  of  the  blanking  pulses; 
all  systems  require  some  form  of  synchroniza- 
tion pulses  for  retrace  action. 

The  circuits  of  the  vertical  and  horizontal 
sweep  and  blanking  generators  are  shown  in 
figure  7-29, 

The  vertical  negative  pulses  enter  the  cir- 
cuit at  pin  4  of  J102  and  are  coupled  through 
CI  28  to  the  grid  of  V107A.  V107A  amplifies 
and  inverts  the  signal  which  is  coupled  f!om 
the  plate  of  V107A  through  CI  33  to  the  grid  of 

31.5  Hz  6.3  kH2 


V108A,  Here  the  pulse  is  formed  mto  a 
trapezoidal  pulse  for  a  constant  rise  in  current 
which  is  necessary  in  the  inductive  output 
circuit.  The  pulse  is  again  shaped  by  C135  and 
R153  and  coupled  through  CI 34  to  the  vertical 
output  amplifier  (V108B).  The  positive  voltage 
towards  which  CI  35  charges  can.  be  varied  by 
the  "vertical  size"  control  R148.  This  varies 
the  amplitude  of  the  trapezoidal  pulse.  The 
operating  point  and  the  savJtooth  current  are 
coupled  from  the  plate  of  VIOBB  thraup:h  the 
top  lead  of  T102  to  the  "centering''  control 
R141.  From  R141  the  sawtooth  is  routed  to 
pin  18  of  J402  via  pin  7  of  J102.  From  T102 
the  other  lead  (bottom)  goes  to  pin  6  of  J102 
and  then  to  pin  6  of  J402. 

The  driven  horizontal  circuit  receives  a 
15,750  Hz  negative  square  pulse  from  the  sync 
p;enerators*  This  pulse  is  applied  to  pin  3  of 
J102,  and  is  coupled  through  CI  16  to  the 
control  grid  of  V104A.  The  pulse  is  amplified 
by  V104A  and  V105A  and  used  to  discharge 
C120,  which  in  conjunction  with  R133  forms 
the  horizontal  trapezoidal  pulse.  The  pulse  is 
further  amplified  by  V105B  and  VI 06.  Pulse 
amplitude  is  adjusted  by  R128,  pulse  shape  is 
controlled  by  R129,  and  centering  is  determined 
by  R140.  The  output  transformer  TlOl  couples 
the  sweep  pulse  through  pins  1  and  2  o:!  J102 
to  pins  20  and  8  of  junction  block  J402. 

The  negative  horizontal  drive  pulse,  pr  esent 
at  pin  3  of  J102,  is  routed  to  the  control  grid 
of  VIOIA  via  C102«  In  VIOIA  tho  pulse  is 
amplified  and  coupled  as  a  positi\^e  pulse  through 
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Figure  7-28,  -Block  diagram  of  typical  binary  countdown  circuit. 
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Figure  7-29.  —Sweep  and  blanking  generators. 
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CI  03  to  the  grid  of  VIOIB.  VIOIB,  a  paraphase  establish  a  reference  level  for  the  video  signals, 

amplifier,   produces   two  pulses   of  opposite  The  horizontal  drive  pulse  applied  to  pin 

polarity  through  the  coupling  capacitors  C104  3  of  J102  is  also  routed  to  the  gridof  V102A 

and  C105  to  connector  pins  PI  and  P2.  These  via  C107.    VI 02  is  the  horizontal  blanking  am- 

pulses   are  used   in  the  video  amplifier  to  plifier  which  amplifies  the  pulse  and  applies 
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it  as  a  positive  pulse  to  the  cathode  of  VI 03 A 
via  CI 09.  The  neerative  vertical  pulse  at  the 
plate  of  V107B  is  coupled  to  the  control  grid  of 
VI 03 A  via  CI  06. 

The  horizontal  and  vertical  pulses  are 
combined  and  amplified  by  VI 03 A  and  applied 
to  the  grid  of  V103B  via  cil3  and  CRIOI.  R121, 
R122,  and  CRIOI  form  a  wave  shaping  net^work 
which  straightens  the  leading  edges  of  the 
pulses.  The  output  of  the  sync  amplifier  (VI 03B) 
is  shaped  by  C114  and  R123  and  coupled  to  pin 
7  of  JlOl  by  C137„  The  blanking  output  is 
routed  to  the  video  amplifier  where  it  is  com- 
bined with  the  raw  video  from  the  camera 
circuit  and  produces  composite  video* 

VIDEO  TRANSMISSION  CIRCUITS 

The  video  amplifier  (fig.  7-30)  contains 
the  circuits  for  amplifying  the  raw  video  from 
the  camera  unit  and  inserting  the  blanking 
and  clamping  pulses „  (See  the  block  diagram, 
fig.  7->25.) 

The  raw  video  from  the  camera  unit  is 
connected  to  the  video  input  jack  (fig.  7-30) 
and  is  coupled  -through  C201  to  the  grid  of 
V201A.  The  amplitude,  or  gain,  of  the  video 
is  varied  by  R1406  which  varies  the  bias  of 
V201.  V201A  and  V201B  are  connected  as  a 
cascode  amplifier  (a  circuit  having  the  gain  of 
a  pentode  and  the  low  noise  level  of  a  triode). 

The  plate  output  of  V201B  goes  through 
L201  and  is  coupled  by  C202  to  the  grid  of 
V202A-  V202  is  another  cascode  amplifier  with 
adjustable  peaking  by  C208. 

The  output  from  the  plate  of  V202B  goes 
through  L202  and  C211  to  the  grid  of  V203. 
Aperture  distortion  results  when  the  electron 
beam  in  the  pickup  tube  is  too  large  to  indi- 
vidually sweep  each  particle  of  the  photosensi- 
tive plate.  The  splashing  effect  results  in  a  very 
small  amount  of  loss  in  resolution.  The  loss 
occurs  in  the  high  frequencies  of  the  video.  V203, 
operating  as  an  aperture  corrector,  attempts 
to  exaggerate  the  amplification  of  the  high  fre- 
quencies while  at  the  same  time  amplifying  the 
low  frequencies.  The  amplified  video  from  the 
plate  of  V203A  goes  through  R223  and  L203 
(shifts  signal  phase  to  lead  the  lagging  effect 
of  C214)  to  the  junction  of  C203  and  C214. 
C214  offers  a  low  impedance  return  to  the 
cathode  of  V203A  for  high  frequencies.  They 
are  again  amplified.  AlHrequencies  are  coupled 
through  C203  to  pin  2  of  V203B.  The  output 
from  V203B  is  developed  across  R225,  peaked 


by  L204,  and  is  coupled  through  C222  to  the 
grid  of  V206A. 

The  blanking  pulse  from  the  blanking  mixer 
circuit  (fig  7-25)  comes  into  the  circuit  (fig, 
7-30)  through  pin  6  of  J201  to  the  control  grid 
of  V204A.  V204A  amplifies  the  pulse  and  tlie 
output  from  the  plate  goes  to  the  grid  of 
V204B.  CR201  and  CR202  clamp  the  voltage 
at  a  positive  2  volts  d*c.  The  pulse  is  amplified 
at  V204B  and  the  signal  goes  from  pin  3  of 
V204B  to  pin  3  V206. 

The  negative  and  positive  pulses  at  PI  and 
P2  are  coming  from  the  clamper  VI 01  (fig. 
7-29).  These  pulses  are  routed  to  the  cathodes 
of  V205A  and  V205B  (fig.  7-30).  V205  is  called 
a  "keyed  clamper.''  The  "keyed  clamper" 
restores  the  d-c  reference  level  of  the  video 
to  insure  the  constant  reference  to  the  "black 
level."  The  reference  level  is  adjusted  by  HI  56. 

The  pulses  on  the  cathodes  of  V205  are 
equal  in  amplitude  and  180°  out  of  phase.  When 
the  video,  which  is  coupled  through  C222,  appears 
at  the  plates  of  V205,  the  conduction  of  either 
or  both  diodes  maintains  the  video  at  a  con- 
stant reference  point.  R156  is  adjusted  so  that 
the  reference  voltage  is  a  positive  2  volts. 

The  blan'King  pulse  from  the  cathode  of 
y204B  also  appears  on  the  cathode  of  V206A. 
The  control  grid  of  V206A  receives  the  raw 
video  from  C222.  If  sync  pulses  were  needed, 
they  would  also  be  inserted  at  this  point.  The 
combined  sigiials  are  amplified  in  V206A  and 
coupled  to  th?  cathode  of  V206B.  The  relatively 
large  blanking  pulse  is  amplified  along  with 
the  weak  raw  videOv  The  output  waveform 
at  the  plates  of  V2C6  which  appears  to  be  ex- 
aggerated is  limited,  or  clipped,  by  CR203 
which  brings  the  ratio  of  the  blanking  pulse 
down  as  compared  with  the  video.  (See  the 
waveforms  on  each  side  of  CR203.)  The  purpose 
of  the  pedestal  clipper,  CR203,  is  to  clip  the 
upper  portion  of  the  sync  (if  included)  and 
blanking  pulses  to  produce  a  clean  square 
pedestal.  The  composite  video  signal  from 
CR203  goes  to  the  grid  of  V207A  via  L205  and 
C227. 

The  purpose  of  V205C  is  to  prevent  the 
inverse  voltage  rating  of  CR203  from  being 
exceeded  and  also  to  assist  CR203  in  its  clip- 
ping action.  The  plate  is  normally  negative 
with  respect  to  the  cathode.  If  the  inverse 
voltage  attempts  to  increase,  the  diode  will 
conduct,  lowering  the  cathode  voltage  of  CR203. 

The  purpose  of  the  "white  clipper,"  R486, 
is  to  reduce  the  amplitude  of  the  excessive 
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video  white  signals  in  order  that  the  lower 
level  background  information  is  not  destroyed, 
V207B,  R486,  R269,  R244,  and  R262  form  a 
voltage  divider  from  to  ground.  The  poten- 
tial at  the  wiper  of  R486  is  applied  through 
R246  to  the  cathode  of  CR204.  The  potential 
existing  between  R269  and  R244  is  applied 
through  L206  to  the  anode  of  CR204.  The  po- 
tential across  CR204  is  therefore  controlled 
by  the  position  of  R486.  It  is  adjusted  for  1 
volt  reverse  bias  on  CR204, 

The  video  signal  appears  at  the  tie  point  of 
CR204  and  C227.  If  the  white  video  Signals  go 
negative  enough  to  overcome  the  reverse  bias 
of  1  volt,  CR204  will  conduct.  This  limits  the 
negative-going  swing  of  the  video. 

The  output  composite  video  from  the  plate 
of  V207A  is  Coupled  through  0230  to  the  video 
output  jack,  A  cable  from  the  output  jack  con- 
nects the  control  amplifier  video  system  to 
the  video  system  in  the  receiver/monitor  (fig. 
7-31). 

The  composite  video  supplied  the  monitor 
video  circuit  is  coupled  through  CI 01  to  the 
control  grid  of  the  video  amplifier  (VlOl),  Low 
frequency  compensation  is  achieved  by  C102, 
while  LI  serves  as  a  shunt  peaking  coil  for  high 
frequency  compensation.  The  contrast  control 
(R117),  which  is  connected  to  the  cathode  of 
VI 01  through  R102  and  Jl,  varies  the  gain  of 


the  video  amplifier. 

The  output  of  VI 01  is  coupled  throu2:h  CI 04 
to  the  control  grid  of  the  video  amplifier  (VI 02). 
L2  is  a  shunt  peaking;  coil,  and  L3  is  a  series 
peaking  coil.  CI 05  is  a  variable  adjustment  for 
low  frequency  compensation. 

L3  and  CI 06  couple  the  output  of  VI 02  to 
V103B  and  to  the  control  s^rid  of  the  picture 
tube  (V104).  V103B  is  called  a  d-c  restorer 
which  establishes  a  stable  reference  level  for 
the  fluctuating  signal  ready  to  be  placed  on  the 
picture  tube.  The  circuit  evaluates  the  incoming: 
signals  and  establishes  the  average  of  all  the 
pulses  as  a  reference.  The  large  negativepulses 
cause  V103B  to  conduct  heavily,  and  its  conduc- 
tion path  allows  a  short  discharge  time  for  CI 06. 
The  short  discharging  path  through  Rill  and 
V103B  causes  Rill  to  develop  a  small  negative 
voltage.  When  C106  starts  to  charge,  its  only 
path  is  through  R112  and  Rill  and  therefore 
appears  as  a  long  RC  time  in  relation  to  the 
path  for  a  negative-going  signal. 

All  incoming  signals  are  referenced  in 
respect  to  the  potential  across  Rill  to  ground. 
The  action  maintains  a  stable  video  signal  for 
the  picture  tube. 

The  high  voltages  at  pin  10  and  the  cap  of 
VI 04  are  supplied  fronx  the  detiection  and  high 
voltage  power  supply,  described  later  in  this 
chapter. 
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POWER  SUPPLY 

The  power  supply  for  the  control  unit  also 
supplies  the  operating  voltages  for  the  camera 
unit.  The  power  supply  is  a  standard  heavy- 
duty,  full-wave  r  ectifier  system  with  electronic 
reflation. 

LINE  AMPLIFIER 

When  the  camera  unit  or  the  receiver/ 
monitor  unit  is  located  at  a  distant  point  from 
the  control  unit,  a  booster  called  a  line  am* 
plifier  is  used.  When  additional  receiver/moni* 
tor  units  are  desired,  the  line  amplifier  provides 
additional  signal  levels. 

Input  composite  video  signals  are  connected 
to  the  video  input  jacks  Jl  and  jr  (fig.  7-32). 
When  only  one  input  cable  is  to  be  used,  a  75- 
ohm  resistor  is  connected  from  the  other  input 
jack  to  ground,  providing  the  power  impedance 
termination  for  the  cable  in  use.  The  input 
cable,  from  the  control  unit  connected  toJl,can 
be  continued  to  another  line  amplifier  by  con- 
necting another  cable  to  J2  and  on  to  another 
line  amplifier  or  monitor. 

The  input  signal  is  coupled  through  CI  to  the 
contro  grid  of  VI.  Fixed  negative  bias  is  placed 
on  VI  by  BTl.  BTl  contains  two  mercury 
bias  cells  producing  2.7  voles  d.c.  The  fixed 
bias  is  used  to  increase  the  low  frequency  re- 
sponse by  allowing  the  cathode  of  VI  to  be 
grounded.  The  screen  grid  of  VI  is  connected 
to  B4-  via  R3  and  R5.  The  output  from  the  plate 
of  VI  is  routed  through  LI  and  R2,  and  is  de- 
veloped across  shunt  peaker  L2.  The  coupling 
capacitor  C3  routes  the  signal  through  R7  to 
the  control  grii  of  V2,  and  through  R8  to  the 
control  grid  of  V3. 

Resistor  P6  serves  as  the  grid  leak  resis- 
tance for  both  V2  and  V3.  Resistors  R7  and  R8 
are  grid  limiting  resistors  to  prevent  the  con- 
trol grids  from  drawing  current.  Gain  controls 
R18  and  R20  vary  the  outputs  of  V2  and  V3, 
respectively.  Parallel  outputs  are  coupled 
across  C4  and  C5  with  high  frequency  peaking 
by  L3  and  R22  to  output  jacks  J3  and  J4. 

The  power  supply  provides  the  filament  and 
B+  voltages  required  by  the  amplifier  circuits. 
The  circuit  is  a  full- wave  rectifier  with  elec- 
tronic regulation. 

The  regulator  tube  maintains  a  fixed  poten- 
tial on  the  plate  of  V7,  across  R34  and  R35, 
and  on  pins  3  and  4  of  VF.  The  regulated  B+ 
voltage  is  present  at  the  top  of  R36.  If  the  B+ 
voltage  should  decrease,  the  decrease  would 


be  present  along  the  line  at  the  top  of  R36.  Since 
H31,  R30,  and  R33  form  a  volta^r.^  divider 
network,  a  proportional  part  of  the  decreased 
voltage  is  present  at  the  connectin^:  point  of 
R31  and  R33.  This  point  is  also  connected  to 
the  cathode  of  V5B.  This  decreasing;  voltaG:e 
at  the  cathode  of  V5B  causes  its  plate  current 
to  increase.  The  increasedplate  current  causes 
the  plate  voltage  to  drop,  which  is  reflected 
(direct  coupled)  on  the  grid  of  V5A.  The  lower 
grid  voltage  causes  an  increase  in  the  plate  volt- 
age of  V5A  which  also  controls  the  grid  voltag:e 
of  both  V6A  and  V6B.  This  change  in  control 
grid  voltage  causes  an  increas  ii;  plate 
current  of  V6.  The  increased  plate  current 
flows  through  R33,  R30,  R31,  R26  and  R27. 
Increased  current  through  R30  and  R31  places 
of  higher  voltage  at  the  top  of  the  resistors. 
An  increasing  voltage  at  this  point  brings  the 
B+  voltage  back  to  its  proper  value. 

SYNCHRONIZING  CIRCUITS 
The  previous  discussion  on  closed  circuit 
TV  was  focused  primarily  on  delivering  the 
video  signal  to  the  picture  tube.  Equally  im- 
portant, from  the  point  of  view  of  overall 
receiver  operation,  is  the  system  by  which  the 
various  circuits  are  synchronized  with  those 
at  the  transmitter  and  made  to  function  together 
to  produce  the  desired  picture.  As  had  been 
stated  before,  the  blanking  pulses  and  the 
horizontal  and  vertical  synchronizing  (sync) 
pulses  are  amplified  in  the  various  stages  along 
with  the  video  information. 

The  detected  composite  video  signal  (contains 
synchronization  pulses,  blanking  pulses,  and 
video)  is  applied  to  the  control  grid  or  cathode 
(depending  on  phase)  of  the  picture  tube.  The 
video  information  intensity  modulates  the  scan- 
ning electron  beam  producing  varying  degrees 
of  black  through  white  information  on  the  screen. 
The  blanking  pulses  cut  the  picture  tube  off  to 
prevent  a  visual  indication  of  retrace.  The 
sync  pulses  are  present  but  have  no  effect  since 
they  are  present  during  the  time  the  picture 
tube  is  cut  off  and  only  drive  the  tube  beyond 
cutoff. 

After  detection  the  composite  video  signal 
is  also  fed  to  a  sync  separation  or  clipper 
stage.  The  vertical  and  horizontal  sync  signals 
are  removed  from  the  composite  video  sigiial 
and  filtered.  Following  this,  the  pulses  are 
amplified  and  reshaped  according  to  the  needs 
of  the  synchronization  and  sweep  systems.  A 
block  diagram  of  the  synchronization  circuits 
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Figure  7-32.— Line  amplifier,  device  X8F1. 


is  shown  in  figure  7-33  with  the  associated 
pulse  waveforms. 

The  horizontal  sync  signal  fires  the  hori- 
zontal oscillator  at  exactly  the  right  instant 
to  maintain  the  proper  synchronization  between 
the  horizontal  sweep  in  the  receiver  picture 
tube  and  the  horizontal  sweep  in  the  transmitter 
camera  tube.  The  output  of  the  horizontal  os- 
cillator is  formed  into  a  sawtooth  waveform; 
it  is  then  amplified  and  applied  to  the  horizontal 
deflection  coils. 

The  vertical  sync  signal  fires  the  vertical 
oscillator  at  the  right  instant  to  maintain  the 
proper  synchronization  between  the  vertical 
sweep  in  the  receiver  picture  tube  and  the 


vertical  sweep  in  the  transmitter  camera  tube. 
As  in  the  case  of  the  horizontal  oscillator  output, 
the  vertical  oscillator  output  is  formed  into  a 
sawtooth  were  (modified  into  a  trapezoidal 
form);  it  is  then  amplified  and  applied  to  the 
vertical  deflection  coil. 

SYNC  SEPARATORS 

Sync  separation,  or  sync  clipping,  may  be 
accomplished  by  the  use  of  circuits  employing 
diodes,  triodes,  or  pentodes.  A  simplified  cir- 
cuit of  a  diode  sync  separator  is  shown  in  figure 
7-34.  During  the  time  the  sync  voltage  is  ap- 
plied to  the  input,  thr  diode  plate  is  positive 
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Figure  7-33.  -Block  diagram  of  synchronizing  circuits. 
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with  respect  to  the  cathode,  and  capacitor  C  is 
charged  through  the  low  resistance  of  the  con- 
ducting diode.  Between  pulses,  capacitor  C 
discharges  through  R  and  thus  maintains  a 
negative  bias  between  plate  and  ground;  this 
cuts  off  all  signals  up  to  the  blanking  level.  The 
bias  is  maintainGd  at  approximately  the  blanking 
level,  and  only  the  sync  signal  causes  pulses  of 
current  to  flow  through  RL,  across  which  the 
output  is  taken. 


The  output  pulses  consist  of  the  horizontal 
sync  pulses,  the  equalizing  pulses,  and  the 
serrateu  vertical  sync  pulses.  These  pulses 
are  fed  to  filter  circuits  that  separate  the 
vertical  sync  pulses  from  the  horizontal  sync 
pulses. 


The  problems  involved  in  removing  (sync 
clipping)  the  sync  signals  from  the  composite 
signal,  and  in  amplifying,  separating,  and  utiliz- 
ing those  signals  to  control  the  horizontal  and 
vertical  oscillators  are  treated  only  in  a  general 
way  in  this  section.  There  are  many  methods  of 
solving  these  problems,  and  therefore  a  detailed 
treatment  of  each  method  is  not  possible  in  this 
training  manual. 


Separation  of  Vertical  and 
Horizontal  Sync  Pulses 

Because  the  repetition  rate  of  the  vertical 
sync  pulses  is  60  pulse<=  per  second  and  that 
of  the  horizontal  sync  pulses  is  15,750  pulses 
per  second,  they  can  be  separated  by  filters. 

One  filter,  the  high-pass  filter,  is  used  to 
pass  and  shape  the  trigger  voltages  for  the 
horizontal  oscillator  (a  multivibrator  or  block- 
ing oscillator)  as  shown  in  figure  7-35.  The 
circuit  in  this  figure  has  a  short  time  constant 
with  respect  to  the  period  (width)  of  the  horizontal 
pulse.  The  output  signal  is  developed  across  R. 

The  leading  edge  of  the  square-wave  input 
pulses  causes  a  rapid  charge  of  C  through  R. 
The  trailing  edge  causes  an  equally  rapid  dis- 
charge of  C  through  R.  The  flow  of  charge  and 
discharge  currents  through  R  causes  the  sharp 
spikes  of  output  voltage,  as  shown  in  figure  7-35, 
Only  one  spike  in  each  pair  (for  example,  the 
positive  spike)  is  needed  to  trigger  the  hori- 
zontal oscillator.  The  other  spike  of  the  pair 
occurs  at  a  time  when  the  oscillator  is  in- 
sensitive to  triggering  pulses. 

The  low-pass  filter  used  to  pass  and  shape 
the  trigger  voltages  for  the  vertical  oscillator 
(a  multivibrator  or  blocking  oscillator)  is  shown 
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Figure  7-34.  — Dii 

in  figure  7-36.  The  RC  time  constant  is  long 
with  respect  to  the  width  of  each  serration  in 
the  vertical  pulse.  Because  of  the  long  time 
constant  in  the  integrator  circuit,  C  does  not 
have  time  to  discharge  during  the  interval 
between  serrations.  However,  the  RC  time 
constant  is  short  compared  to  the  period  of  the 
combined  vertical  serrated  pulses.    Thus,  C 
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e  sync  separator. 

figure  7-37.  The  composite  video  signal  with 
negative  blanking  appears  at  the  video  input 
jack.  R118  is  the  sync  clip  level  (gain)  po- 
tentiometer from  which  the  desired  amplitude 
of  signal  is  coupled  through  CI 09  to  the  control 
grid  of  V105. 

C112  and  R123  form  a  grid  leak  bias  network 
for  V106A.    With  grid  leak  bias  and  low  plate 
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Figure  7-35.  --High-pass  filter  for 
horizontal  sync. 

Both  vertical  and  horizontal  pulses  present 
at  the  plate  of  V106B  are  routed  to  the  differen- 
tiator network  consisting  of  C125  and  R147, 
This  network  permits  the  horizontal  pulses  to 
pass  and  are  coupled  by  C126  to  the  frequency 
comparing  network. 


SWEEP  CIRCUITS 


.  version  of  a  blocking;  oscillator 
is  shown  in  figure  7-38  (A).  When  plate  and 
filament  voltages  are  applied  to  the  tube,  plate 
current  begins  to  flow.  A  voltage  is  induced  in 
the  grid  circuit  (via  transformer  T)  that  makes 
the  grid  positive  with  respect  to  ground,  and 
the  plate  current  is  thereby  increased  rapidly 
to  saturation.  Capacitor  C2  charges  rapidly 
during  the  time  that  grid  current  flows.  At 
saturation  the  plate  current  and  field  about  T 
stop  increasing.  The  voltage  induced  in  the 
secondary  of  T  drops  to  zero,  and  therefore 
the  induced  positive  grid  voltage  drops  to  zero. 
Capacitor  C2  begins  to  discharge  through  R2 
and  the  plate  current  falls;  the  field  of  T  col- 
lapses. The  voltage  induced  in  the  secondary 
of  T  is  now  of  a  polarity  that  aids  the  discharge 
of  C2.  The  grid,  therefore,  becomes  more 
negative  with  respect  to  ground,  and  plate  current 
falls  rapidly  to  zero.  When  the  plate  current 
is  cut  off,  T's  primary  field  reverses,  causing 
the  voltage  at  the  plate  of  VI  to  be  higher  than 

Capacitor  C2  continues  to  discharge  rela- 
tively slowly  through  R2.  This  action  maintaina^ 
a  negative  charge  on  the  grid  for  an  appreciable 
length  of  time.  The  time  (equal  to  the  period 
between  the  pulses  produced  by  the  oscillator) 


ERIC 


Chapter  7-CLOSED  CIRCUIT  TV 


vertical  s/nc 
Signals  to 
iNf  egrator 


F  ROM 
SYNC 
CLIPPER 


'EQUALISING  ■ 
PULSES 


SERRATED 
RT  I  C  AL  --.J 
PULSE 
27.3^1.  SEC 


EQUALIZING 
—  PULSES  - 


m 


I  -1 


190.44 

-  fJLSEC 

k-^--3H  H 

VERTICAL 

PULSE  WIOTH^  190.44  [J.  SEC 
FIELD  PERIOD^  16,666.6  [J.  SEC 


SYNC  PULSES 
TO  VERTICAL 
OSCILLATOR 


-LONG  TIME 
CONSTANT 


(WITH  RESPECT  TO  THE  PERIOD, OR 
WIDTH, OF  THE  VERTICAL  PULSE) 


o- 


INTE6RAT0R 
(  LOW-  PASS  FILTER) 


TD.  473 

Figure  7-36. —Low-pass  filter  for  vertical  sync  pulses. 


MULTIVIBRATOR 

A  synchronized  multivibrator  circuit,  which 
produces  a  sawtooth  output,  is  shown  in  figure 
7-38  (B).  The  sync  pulses  can  control  the  firing 
of  the  multivibrator  if  the  frequency  of  the 
multivibrator  is  slightly  less  than  the  frequency 
of  the  sync  pulses. 

VERTICAL  SWEEP 


vertical  linearity  control  (R145)  varies  the 
bias  of  V109,  thereby  controlling  the  gain  of 
V109.  Both  of  these  controls  (R143  and  R145) 
will  vary  the  amplitude  of  the  vertical  sweep 
signal.  Transformer  TlOl  is  used  to  couple  the 
vertical  sweep  to  the  deflection  coils  on  the 
picture  tube  through  J2. 

The  development  of  the  required  trapezoidal 


ERIC 


TRADEVMAN  1  &  C 


ERIC 


Chapter  7~CL0SED  CIRCUIT  TV 


TD.476 

Figure  7-39, —Vertical  sweep 
circuit  device  X8F1, 


circuit  (fig.  7-41).  The  horizontal  oscillator 
VlllA  is  a  (free  running)  modified  Armstrong 
type  oscillator.  The  grid  tank  consists  of  LIOIA 
(upper  half),  C133,  C134,  C135,  C136  (capacitive 
current  coupler)  and  V103A,  a  capacitive  reac- 
tance tube.  C133,  C134,  and  C135  are  connected 
in  parallel  to  provide  stability  in  the  event  of 
tolerance  fluctuations  of  any  one  capacitor. 
The  tickler  coil  is  in  the  cathode  circuit  of 
VlllA  and  is  shown  as  the  lower  half  of  LI 01  A; 
CI 37  places  the  bottom  of  the  oscillator  tank 
circuit  at  a-c  ground.    CI 38  couples  the  tank 


signal  is  developed  across  R158  the  grid  re- 
sistor. The  plate  circuit  of  VlllA' consists  of 
a  ringing  coil  (70  kHz  to  90  kHz)  L102  that  is 
dampened  by  R 160.  R159  limits  current  to  pro- 
vide the  proper  plate  potential  for  the  oscillator. 

The  frequency  of  the  oscillator  is  deter- 
mined by  the  size  of  R158  and  the  grid  tank 
circuit.  With  the  oscillating  sine  wave  from  the 
oscillator  driving  the  discharge  tube  (VlllB), 
the  sawtooth  developed  at  the  plate  of  VlllB  is 
less  than  the  necessary  53«34  microseconds 
(sweep  time)  and  the  decay  time  much  longer 
than  10.16  microseconds  (blanking  time).  LI 02 
is  placed  in  the  plate  circuit  of  VlllA  to  com- 
pensate for  the  incorrect  waveform  and  to 
cause  VlllB  to  generate  a  sawtooth  of  the  de- 
sired rise  and  decay  time  (note  waveform  at 
LI 02).  LI 02  is  a  ringing  coil  placed  in  the 
circuit  to  generate  the  large  signal  pulsing  at 
1 5,750  Hz.  The  coil  has  an  internal  resonant  fre- 
quency from  70  to  150  kHz.  R160  is  placed  in 
parallel  with  LI  02  as  an  oscillation  damping  re- 
sistor (swamping).  The  output  of  VlllB  is  sent 
to  the  horizontal  deflection  and  high  voltage 
circuits. 

AUTOMATIC  FREQUENCY 
CONTROL  (AFC) 

In  the  sweep  circuits  discussed  thus  far,  the 
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Figure  7-41 . -Horizontal  sweep  circuit,  device  X8F1, 
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the  filter  directly  to  the  horizontal  and  vertical      permits  the  passage  of  short  bursts  of  noise 
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Figure  7-42. --Systems  of  horizontal  sync  control. 
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The  second  method  of  isolating  the  hori- 
zontal sweep  oscillator  from  noise  bursts  is 
shown  in  figure  7-42  (B).  As  in  the  previous 
system,  a  frequency  (or  phase)  discriminator 
is  used.  It  compares  the  sync-signal  input  from 
the  filter  or  sync  amplifier  with  the  input  feed- 
back from  the  horizontal  sweep  amplifier  and 
produces  a  d-c  output  that  is  proportional  to 

i.1  i.    jiijij^  rnu  ^  ^       1^  __.i^«^u  i-u  ^  ^   J  « 


LI 01 A  induces  a  voltage  in  LIOIB  which  is 
180°  out  of  phase  with  the  oscillator  voltage. 
This  voltage  is  then  applied  to  the  plates  of 
VI 10.  Sync  pulses  coupled  from  the  sync  sep- 
arator by  C126  are  also  placed  on  the  plates  of 
VllO.  The  phase  of  the  sync  pulse  is  the  same 
on  both  plates. 

The  purpose  of  the  discriminator  is  to  com- 
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oscillator  frequency  back  into  phase  with  the 
sync . 

If  the  horizontal  synchronization  is  lost 
temporarily,  the  horizontal  frequency  slug  (hold 
control  LI 01  A)  can  be  adjusted  to  lock  the  pic- 
ture in  sync.  The  automatic  frequency  control 
circuit  generally  holds  the  picture  in  sync 
through  one-half  rotation  of  the  hold  control. 
The  range  through  which  the  oscillator  can  be 
varied  manually  by  the  hold  control  and  still 
hold  the  picture  in  sync  is  called  the  hold-in- 
range  or  lock-in-range.  The  range  of  fre- 
quencies through  which  the  AFC  clrcuut  will 
react  and  can  lock-in  the  oscillator  after  sync 
has  been  lost  is  called  the  pull-in-range.  The 
pull-in-range  is  always  less  than  the  hold-in- 
range. 

The  horizontal  hold  control  should  be  set  at 
the  middle  of  its  hold-in-range  so  that  the  os- 
cillator can  be  pulled  into  sync  easily  when 
changing  channels. 

Blanking  of  the  picture  screen  has  the  timing 
o;  the  sync  and  blanking  pulses  in  the  trans- 
mitted signal,  but  the  flyback  is  determined  by 
deflection  circuits  in  the  receiver/monitor. 
The  position  where  the  black  blanking  bars 
appear  on  the  picture  screen  depends  upon  the 
phase  of  the  scanning  in  the  receiver/monitor 
deflection  circuit  with  respect  to  the  blanking 
pulses  in  the  received  video  signal.  If  the 
receiver/monitor's   horizontal   system  shifts 


Associated  with  thehigh  voltage  power  supply 
is  the  ''boosted  B4-"  power  supply.  This  voltap:e 
is  derived  from  the  conduction  of  a  diode,  which 
conducts  during  a  portion  of  the  horizontal 
sweep.  The  voltage  is  filtered  and  applied  to 
special  circuits  withui  the  receiver/monitor 

The  voltages  in  the  deflection  and  hip:^  v 
age  section  range  up  to  30,000  volts  and  pre- 
sent a  constant  hazard  to  maintenance  person- 
neU  Safety  precautions  referred  to  in  this 
training  manual  and  manufacturer's  maintenance 
manuals  should  be  carefully  observed, 

FLYBACK  METHOD 

The  three  tubes  used  in  the  high  voltag:e 
system  are  specially  constructed  to  supply  the 
required  voltages  and  currents.  The  horizontal 
output  (driver)  tube  VI  is  a  pentode  desig:ned 
for  high  currents  and  voltage.  V3  is  the  high 
voltage  diode  which  rectifies  the  voltage  for 
the  picture  tube.  The  damper  tube  (V2)  is  a 
diode  which  aids  V3  in  developing  the  extremely 
high  voltage  and  in  supplying  the  boosted  B4- 
voltage, 

A  sawtooth  voltage  (approximately  70  v) 
from  the  horizontal  oscillator  is  coupled  by  C2 
and  Rl  to  the  control  grid  of  VI.  VI  will 
normally  use  grid  leak  bias.  Cathode  bias  is 
developed  by  C3  and  R2.  This  is  a  protective 
bias  to  limit  Dlate  current  in  the  event  that  th^ 
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causing  the  oscillation  to  decay  to  zero.  The 
damped  current  in  the  deflection  coils  again 
starts  the  beam  moving  from  left  to  right. 

The  oscillating  action  of  the  output  circuit  is 
approximately  70  k  Hz-7  microseconds  for 
one-half  pulse,  the  time  of  the  horizontal  re- 

Boosted  B+  Voltage 

Current  flowing  through  V2  (fig.  7-43) 
charges  the  boost  capacitor  {C5)  to  the  regular 
300  V  B+.  The  a-c  deflection  voltage  across  L2 
makers  the  plate  voltage  of  V2  100  volts  more 
posteve  during  horizontal  trace  time.  This 
causes  C5  to  charge  to  400  volts,  the  boosted 
B+  value.  C4  and  L6  form  a  filter  network  for 
the  voltage. 

High  Voltage 

The  pulse  produced  in  the  horizontal  outpui 
circuit  (fig.  7-43)  during  the  first  half-cycle  of 
oscillation  for  the  flyback  is  used  to  develop 
the  high  voltage  for  the  picture  tube.  This  is 
accomf^lished  by  stepping  \ip  the  a-c  flyback 
voltage  and  supplying  it  to  the  plate  of  the  high 
voltage  rectifier  (V3). 

During  retrace,  a  negative  pulse  of  1,000 
to  2,000  volts  is  produced  in  the  output  circuit 
and  is  impressed  into  the  flyback  secondary. 


is  from  3,000  to  6,000  volts  due  to  the  step-up 
action  from  L2.  L3  provides  a  step-up  pulse 
that  is  from  9,000  to  20,000  volts  for  the  plate 
of  the  high  voitnfre  rertifi  the 
pulse  appears  on  Uie  piate  of  V3,  mc  tube  con- 
ducts and  charges  C8.  Since  the  frequency  is 
15,750  Hz,  the  charging  of  C8  is  sufficient  to 
provide  filtering. 

The  drive  control  (CI)  varies  the  amount 
of  sawtooth  voltage  present  at  the  grid  of  VI 
by  actsng  like  a  voltage  divider.  The  width 
control  (L5)  is  in  parallel  with  part  of  the 
secondary  winding  L2.  Varying  L5  varies  the 
inductajice  which  will  widen  the  raster. 

The  amount  of  boosted  B+  voltage  varies  as 
C5  chairges  and  discharges.  The  operation  of 
the  out?3Ut  tube  (VI)  can  be  controlled  by  shift- 
mg  the  phase  of  the  boosted  B+  and  the  saw- 
tooth grid  voltage.  Adjusting  the  linearity  con- 
trol (L6)  will  afiect  the  stretching  of  the  center 
portion  of  the  screen. 

The  adjusting  of  the  horizontal  controls  has 
timree  effects:  drive  affects  the  left  side,  linear- 
ity affects  the  center,  and  width  affects  the 
rsght  side  of  the  screen. 

AIDTOTRANSFOPMER  METHOD 

In  the  autotransformer-coupled  horizontal 
ouitput    circuit    (fig.  7-44),   the  primary  and 
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The  filament  power  supply  is  obtained  from  a 
secondary  winding  composed  of  one  or  two  turns 
of  wire. 

In  this  type  of  circuit,  failure  of  the  low  vol- 
tage supply  automatically  removes  the  high  vol- 


tage. This  is  an  advantageous  arrangement  be- 
cause if  the  horizontal  sweep  were  removed, 
without  removing  the  high  voltage  at  the  same 
time,  the  screen  might  be  damaged  at  the  point 
where  the  electron  beam  strikes  it. 


CHAPTER  8 


CLOSED  CIRCUIT  TV 
MAINTENANCE  AND  APPLICATION 


REMOTE  OUTPUT 

The  metho*^  of  transmitting  the  amplitude- 
modulated  television  picture  signal  is  similar 
to  the  familiar  system  of  sound  transmission 
in  the  standard  AM  radio  broadcast  system.  In 
both  systems  the  amplitude  of  an  RF  carrier 
is  caused  to  vary. 

In  TV  broadcasting  the  composite  video 
signal  modulates  a  high  frequency  carrier  wave. 
The  modulated  picture  carrier  is  the  composite 
video  signal  containing  all  the  information 
needed  for  picture  reproduction.  At  the  receiver 
the  picture  signal  is  detected  to  recover  the 
composite  video  signal  which  is  then  used  to 
reproduce  the  picture. 

In  CCTV  the  transmitter  is  a  low  powered 
system  which  radiates  the  signal  over  a  selected 
coverage.    Conventional  TV  receivers  receive 


mission  is  called  "vestigial  sideband."  The 
video  occupies  4.  5  MHz,  leaving  the  remaining  1 .5 
MHz  for  the  sound  portion  and  channel  separa- 
tion. In  installations  that  require  sound,  a 
separate  FM  transmitter  is  employed.  FM 
transmitters  are  discussed  in  Basic  Electronics, 
NavPers  10087-B. 

The  CCTV  transmitting  system  employs  a 
relatively  simple  circuit  (fig,  8-1).  The  raw 
video  from  the  camera  unit  connects  to  the 
circuit  at  the  control  grid  of  VIA.  VIA,  VIE, 
and  V2A  are  conventional  video  amplifiers  utiliz- 
ing shunt  peaking,  V2B  is  a  pentode  video 
amplifier,  CRl  in  the  grid  circuit  of  V2B  acts 
as  a  d-c  restorer  which  maintains  the  black 
level  of  the  video  at  a  constant  voltage.  The 
video  signal  on  the  control  grid  and  the  sync 
pulses  coupled  on  the  cathode  are  combined  in 
V2B  to  produce  the  composite  video  signal.  The 
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V3B  is  an  electron-coupled  oscillator.  The 
oscillating  tank  consists  of  L6,  C13,  and  C14. 
Adjusting  C14  varies  the  frequency  from  54  to 
88  MHz  (channels  2  through  6).  The  output  of  the 
oscillator  is  coupled  from  the  plate  of  V3B 
through  Cll  to  the  cathode  of  V3A. 

V3A  is  the  modulator  output  tube.  The  com- 
posite video  is  applied  to  the  control  grid  at 
an  established  value  by  the  d-c  restorer  (CR2). 
CP2  conducts  on  the  positive  peaks,  thereby 
clamping  the  composite  video  at  a  negative  value. 
The  RF  oscillator  sine  wave  is  applied  to  the 
cathode  of  V3A.  Amplitude-modulated  output  is 
coupled  through  C9  to  the  RF  output  terminals. 
An  antenna  system  can  be  connected  for  radia- 
tion of  the  signal,  or  the  output  connected  to 
power  amplifiers  for  long  range  transmission. 

REMOTE  RECEPTION 

In  common  with  other  electronic  receiving 
equipments,  the  TV  transmission  line  functions 


to  convey  (with  minimum  distortion  and  mini- 
mum loss)  the  signal  from  the  antenna  to  the 
receiver.  To  satisfy  these  requirements,  tlie 
line  should  be  balanced  to  ground  (that  is,  each 
of  the  conductors  should  have  the  same  capac- 
itance with  respect  to  ground);  and  the  primary 
of  the  input  circuit  should  be  centertapped. 
Undesired  signals  induced  in  the  line  are  thus 
balanced  out  and  do  not  affect  the  operation  of  the 
receiver.  To  reduce  losses,  the  transmission 
line  should  have  low  effective  resistance,  and  the 
characteristic  impedance  should  be  the  required 
value  to  match  the  antenna  and  the  receiver  input 
for  maximum  power  transfer. 

A  number  of  transmission  lines  may  be  used 
with  television  receivers;  for  example,  the 
twisted  pair,  the  shielded  pair,  the  coaxial  line, 
or  the  tvin  line. 

The  type  of  antenna  used  will  vary  with  the 
particular  installation.  The  antennas  shown  in 
figure  8-2  are  some  of  the  simpler  types.  The 
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primary  purpose  of  all  TV  antennas  is  to  inter- 
cept the  maximum  amount  of  desired  signal 
energy  and  to  make  it  available  at  tlie  input  of, 
the  transmission  line. 

Several  factors,  such  as  economy,  flexibility, 
low  loss,  and  impedance  n?atch,  have  led  to  wide- 
spread use  of  the  300-ohm  twin  line.  The  con- 
ductors, spaced  at  a  distance  of  about  3/8  inch, 
are  embedded  in  a  plastic  ribbon.  Although  this 
type  of  line  has  several  good  features,  it  should 
be  pointed  out  that  v/eathering  will  change  its 
characteristic  impedance;  and,  because  of  alack 
of  shielding,  its  use  may  not  be  advantageous  in 
itreas  where  there  is  a  large  amount  of  electrical 
disturbances.  Most  shipboard  and  aircraft  in- 
stallations utilize  shielded  transmission  lines, 
as  they  have  for  other  VHF  and  UHF  installa- 
tions, and  for  the  same  purposes. 


TELEVISION  TUNERS 

Television  tuners,  like  those  of  communica- 
tions receivers,  consist  essentially  of  three 
parts:  the  RF  amplifier,  the  oscillator,  and  the 
mixer.  The  function  of  the  front  end  (composed 
of  the  RF  amplifier,  the  oscillator,  and  the 
mixer)  is  to  amplify  the  relatively  weak  input 
signal  of  the  desired  frequency,  to  produce  a 
locally  generated  RF  signal  of  the  correct  fre- 
quency, and  to  mix  these  two  frequencies  in  such 
a  "WSiv  as  to  nrodiip*^  the 
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Figure  8-3. -Block  diagram  of  TV  front  end. 

a  popular  tuner  in  which  the  inductance  is  varied 
over  the  tuning  range  while  the  capacitance 
remains  constant. 

RF  AMPLIFIERS 

Because  the  television  signal  available  at 
the  input  of  the  television  receiver  is  weak,  it  is 
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Figure  8-4.— Tuner  RF  amplifer. 


Neutralization  is  not  necessary  for  operation 
on  the  low  band  because  of  the  compact  arrange- 
ment of  the  circuit  and  the  tube  connections* 
Likewise,  neutralization  is  unnecessary  for 
operation  on  the  high  band  because  L3  and  C2 
(the  distributed  capacitance  to  ground)  forma 
series-resonant  circuit  (resonant  at  the  center 
of  the  high  band)  from  the  plate  of  VI  to  ground. 
The  signal  voltage  across  L3  varies  the  potential 
of  the  cathode  of  V2  with  respect  to  ground; 
and,  because  the  grid  is  grounded,  the  signal 
is  applied  effectively  between  the  cathode  and 
the  grid  of  V2.  This  arrangement,  in  effect, 
nullifies  the  shunting  distributed  capacitance 
insofar  as  injecting  undesired  noise  or  de- 
generation into  the  grid  circuit  of  VI  and 
V2. 


OSCILLATORS 

Although  many  radio  receivers  employ  a 
common  tube  for  the  oscillator  and  mixer,  it  is 
usually  more  satisfactory  for  frequencies  used  in 
commercial  TV,  to  use  a  separate  oscillator 
tube.  Triodes  are  generally  used  in  one  of  a 
number  of  possible  circuit  arrangements. 


The  ultra-audion  oscillator,  similar  in  many 
respects  to  the  Colpitts  oscillator,  is  often 
employed.  In  other  receivers,  the  Hartley  cir- 
cuit, tw  Colpitts  circuit,  or  some  form  of  push- 
pull  arrangement  is  used.  Oscillators  are  dis- 
cussed in  Basic  Electronics,  NavPers  10087-B. 

The  fine  tuning  control  is  included  in  the 
oscillator  circuit. 


MIXERS 

The  mixer  tubes  commonly  used  in  TV  re- 
ceivers are  triodes  or  pentodes.  As  inthe  case 
of  RF  amplifiers,  triode  mixers  are  less  noisy 
than  pentodes.  However,  they  lack  the  gain  of 
pentodeso  Diodes  introduce  little  or  no  noise, 
but  they  do  not  add  gain.  Energy  is  coupled 
from  the  oscillator  into  the  mixer  by  capacitive 
or  inductive  means.  Mixers  are  also  discussed 
in  Basic  Electronics. 


VIDEO  CIRCUITS 

Video  IF  amplifiers  perform  essentially 
the  same  functions  that  are  performed  by  the  IF 


ERIC 


<3i 


TRADEVMAN  1  &  C 


amplifiers  in  superheterodyne  radio  receivers. 
However,  bandpass  considerations,  vestigial 
sideband  transmission,  the  necessity  for  trap- 
ping unwanted  sound  and  video  beat  frequencies, 
and  other  factors  make  the  design  of  video  IF 
amplifiers  somewhat  difficult.  A  detailed  dis- 
cussion of  the  various  types  of  video  IF  amp- 
lifiers is  beyond  the  scope  of  this  training 
manual.  However,  the  overall  problems  and 
some  of  the  methods  used  to  solve  them  are 
given. 

Perhaps  the  best  approach  is  to  list  the 
various  problems  inherent  in  the  videoIF  section 
of  a  television  receiver  and  to  indicate  one  or 
more  methods  of  solving  each  of  the  problems. 

FIRST:  For  RF  spectrum  economy,  the 
lower  video  sideband  is  greatly  suppressed,  and 
the  video  information  is  contained  largely  in 
the  unsuppressed upper  sideband.  The  remaining: 
portion  of  the  lower  sideband  is  the  vestigial 
sideband.  The  general  form  of  the  television 
RF  spectrum  is  shown  in  figure  8-5. 

Because  it  is  impracticable  to  remove  all 
of  the  lower  sideband,  the  response  curve  of 
the  video  IF  stage  must  have  a  special  form. 
In  general,  the  response  curve  is  similar  to 
that  shown  in  figure  8-6.  It  may  be  seen  that 
the  video  IF  has  a  higher  frequency  than  the 
sound  IF.    This  results  from  the  fact  that  the 


local  oscillator  operates  at  a  higher  frequency 
than  that  of  the  incoming  signal. 

That  portion  of  the  sidebands  extending:  1.25 
MHz  on  both  sides  of  the  video  carrier  contains 
more  energy  than  the  sidebands  beyond  1.25 
MHz  (fig  8-5).  This  results  from  the  fact  that 
both  upper  and  lower  sidebands  exist  in  the  1.25 
MHz  bandwidth  in  the  immediate  vicinity  of  the 
video  carrier;  whereas,  beyond  1.25  MHz  only 
the  upper  sideband  is  present.  If  the  IF  amp- 
lifiers were  flat  over  the  video  band,  the  fre- 
quencies between  0  and  1.25  MHz  on  each  side  of 
the  video  carrier  would  be  overemphasized  at 
the  second  detector.  In  other  ords,  the  amp- 
litude of  these  signal  frequ^acies  would  be 
greater  than  that  of  the  remaining  frequencies 
in  the  upper  sideband  of  the  video  signal 
because  of  the  increased  energy  associated  with 
the  frequencies  between  0  and  1.25  MHz  on  each 
side  of  the  video  carrier. 

In  order  to  achieve  uniformity  in  the  mag- 
nitude of  the  output  video  signal  for  all  fre- 
quency components,  the  IF  stages  are  adjusted 
so  that  the  video  IF  carrier  falls  about  halfwa^ 
down  on  the  upper  slope  of  the  response  curve. 
The  lows  are  therefore  amplified  less  than  the 
highs,  and  a  more  uniform  response  is  achieved. 
For  example,  a  receiver  tuned  to  channel  3 
having  a  video  carrier  of  6U25  MHz  may  have 
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Figure  8"6«— Video  IF  response  curve. 


a  local  oscillator  frequency  of  107  MHz.  The  IF 
bandwidth  will  then  extend  from  107-61.25  = 
45.75  to  107-65.25  =  41.75,  or  a  total  of 
45.75-41.75  =  4  MHz„  In  the  alinement  of  video 
IF  stages,  this  adjustment  is  very  important. 

SECOND:  Because  the  response  charac- 
teristic of  the  RF  and  converter  stages  is 
intentionally  broadeiied  to  pass  the  desired 
range  of  frequencies  (6  MHz),  the  sides  of  the 
response  curve  taper  off  gradually.  This 
means  that  under sirable  frequencies  may  be 
passed  through  to  the  video  IF  system,  which 
may  cause  horizontal  bars  to  appear  on  the 
picture.  For  example,  it  is  assumed  that  a 
television  receiver  employing  a  split-sound 
system  is  tuned  to  channel  3.  (In  a  split- 
sound  system  the  audio  is  taken  off  before  the 
detector  stage;  whereas,  in  intercarrier-sound 
systems  the  audio  is  taken  off  after  the  detec- 
tor stage.)  The  frequencies  (39.75  MHz,  41.25 
MHz,  and  47.75  MHz)  that  may  cause  trouble 
on  the  television  screen  are  indicated  in  figure 
8-6.  The  39.75  MHz  beat  note,  caused  by  the 
combining  of  the  video  carrier  (67.25  MHz)  of 
channel  4  with  the  local  oscillator  frequency 
(107  MHz),  is  close  enough  to  the  desired  fre- 
quencies to  be  passed  through  to  the  video  IF 
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system.  Likewise,  the  47.75  MHz  beat  note, 
caused  by  the  combining  of  the  sound  carrier 
(59.75  MHz)  of  channel  2  with  the  local  oscil- 
lator frequency  (107  MHz),  is  close  enough  to 
be  passed  also-  Of  course,  the  sound  IF  (41.25 
MHz)  of  channel  3  is  the  signal  most  likely  to 
get  through  and  must  be  trapped  out.  In  inter- 
carrier  systems  this  frequency,  which  beats 
with  the  video  IF  to  produce  the  4.5  MHz 
sound  IF,  must  not  be  removed  until  after  the 
sound  IF  (4.5  MHz)  has  been  fed  to  the  audio 
channels. 

Some  representative  trap  circuits  are  shown 
in  figure  8-7.  An  absorption  trap  is  shown  in 
part  (A).  The  trap  is  tuned  to  the  undesired 
frequency,  and  the  output  voltage  (at  the  unde- 
sired frequency)  developed  across  L  is  greatly 
reduced.  It  is  therefore  effectively  removed 
from  the  input  to  the  next  stage* 

A  degenerative  trap  is  shown  in  figure  8-7 
(B).  At  its  resonant  frequency  (the  undesired 
frequency)  the  trap  offers  a  high  impedance 
and  this  causes  degeneration  and  reduced  gain 
at  that  frequency. 

A  series-resonant  trap  is  shown  in  figure 
8-7  (C).  The  trap  is  tuned  to  the  undesired 
frequency  and  thus  shunts  these  frequencies 
around  the  input  of  the  stage. 
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Figure  8-7.— Trap  circuits. 


The  parallel-resonant  trap,  shown  in  figure 
8-7  (D),  offers  a  high  impedance  to  the  un- 
desired  frequency.  Thus,  the  offending  volt- 
age is  dropped  across  the  trap  circuit  and  is 
not  available  at  the  input  of  the  next  stage. 

Although  trap  circuits  are  commonly  em- 
ployed in  the  video  IF  stages,  they  are  some- 
times also  included  in  the  video  amplifier  of 
television  receivers, 

THIRD:  In  order  to  pass  the  necessary  wide 
band  of  frequencies,  most  television  receivers 
employ  a  stagger -tuned  IF  system.  Each  stage 
is  tuned  to  a  slightly  different  frequency  to 
broaden  the  overall  response  curve.  As  an 
example,  it  may  be  assumed  that  a  quality  tele- 
vision receiver,  employing  split  sound  and  stag- 
ger tuning,  is  tuned  to  channel  3.  It  may  be 
assumed  also  that  the  local  oscillator  operates 
at  107  MHz. 

The  video  IF  is 

107   MHz   -   61.25  MHz  -  45.75  MHz 
and  the  sound  IF  is 

107   MHz   -  65.75  MHz  =  41.25  MHz 


The  various  tuned  circuits  in  the  IF  section 
(together  with  the  traps)  are  shown  in  fi^re 
8-8  (A).  The  various  frequencies  in  the  vicinity 
of  the  video  IF  are  so  chosen  that  the  overall 
response  curve  is  similar  to  that  shouTi  in  (B). 

VIDEO  DETECTORS 

The  video  detector  in  a  television  receiver 
performs  essentially  the  same  function  as  the 
second  detector  in  a  superheterodyne  amplitude- 
modulated  radio  receiver^  It  rectifies  the  signal 
(video  and  sync  pulses)  fed  to  it  by  the  video 
IF  system,  removes  the  IF  components,  and 
feeds  the  remaining  signal  and  sync  information 
to  the  video  amplifier.  Various  circuit  arrange- 
ments, employing  either  diode  electron  tubes  or 
crystals,  are  used  by  the  manufacturers  of  tele- 
vision receivers^ 

One  type  of  diode  detector  is  shown  in  figure 
8-9  (A).  Two  methods  of  connecting  the  detector 
are  shown.  The  output  of  VI  has  a  negative 
picture  phase^  and  V2  has  a  positive  picture 
phase. 

In  figure  8-9  (A),  the  low  amplitude  positive- 
going  picture  signals  correspond  to  the  brighter 
portions  of  the  picture  and  higher  amplitudes 
correspond  to  progressively  darker  portions  of 
the  picture*  This  corresponds  to  the  negative 
picture  phase. 

The  low  amplitude  negative-going  picture 
signals  of  V2  correspond  to  the  brighter  portions 
of  the  picture  and  higher  amplitudes  correspond 
to  progressively  darker  portions  of  the  picture. 
This  corresponds  to  the  positive  picture  phase« 

The  concept  of  negative  picture  phase  may 
be  made  clearer  from  the  following  considera- 
tions. A  video  signal  having  a  negative  picture 
phase  causes  the  cathode  of  the  picture  tube  to 
be  driven  in  a  positive  direction  beyond  cutoff 
during  the  blanking  pulses.  During  the  darker 
portions  of  the  picture,  the  cathode  is  biased 
in  the  poiiitive  direction,  but  not  to  cutoff.  Con- 
sequently, few  electrons  reach  the  picture  tube 
screen,  and  the  screen  is  relatively  dark.  During 
the  brighter  portions  of  the  picture  the  cathode  is 
driven  only  slightly  in  the  positive  direction,  and 
many  electrons  reach  the  picture  tube  screen. 
The  screen  is  therefore  relatively  bright. 

The  concept  of  positive  picture  phase  may  be 
made  clearer  from  the  following  considerations^ 
A  video  signal  having  a  positive  picture  phase 
causes  the  grid  of  the  picture  tube  to  be  driven 
negative  below  cutoff  during  the  blanking  pulses^ 
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During  the  darker  portions  of  the  picture  the 
grid  is  driven  considerably  negative,  but  not 
to  cutoff.  Consequently,  fewer  electrons  reach  the 
picture  tube  screen,  and  the  screen  is  relatively 
dark.  During  the  brighter  portions  of  the  pic- 
ture, the  grid  is  driven  only  slightly  negative, 
and  many  electrons  reach  the  picture  tube 
screen.  The  screen  is  therefore  relatively 
bright » 

In  the  United  States,  negative  transmission 
is  used;  that  is,  the  television  signal  is  trans- 
mitted with  the  negative  picture  phase.  In  cer- 
tain other  countries,  positive  picture  trans- 
mission is  used. 

The  output  of  the  detector  in  the  receiver 
may  have  a  positive  or  a  negative  picture  phase 


as  indicated  in  figure  8-9  (A),  irrespective  of 
the  type  of  transmission  used.  In  either  case, 
the  video  amplifiers  must  supply  a  signal  having 
a  positive  picture  phase  to  the  grid  of  the  pic- 
ture tube.  If  the  signal  is  applied  to  the  cathode 
of  the  picture  tube,  it  must  have  a  negative 
phase. 

The  strength  of  the  signal  at  the  output  of 
the  detector  is  not  sufficient  to  drive  the  picture 
tube,  and  therefore  one  or  more  stages  of  video 
amplification  are  necessary. 

The  circuit  arrangement  of  a  video  crystal 
detector  is  Shown  in  figure  8-9  (B)«  The  crystal 
performs  essentially  the  same  function  as  the 
diodes. 
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VIDEO  AMPLIFIERS 
AND  D-C  RESTORERS 

Video  Amplifier  Design  Problems 

After  the  video  signal  (containing  the  video 
information  and  the  blanking  and  sync  pulses) 
has  been  rectified  in  the  second  detector,  it 
must  be  amplified  in  one  or  more  video  am- 
plifiers before  it  is  applied  to  the  picture  tube. 
Because  a  wide  band  of  frequencies  must  be 
passed  without  discrimination  by  the  video 
amplifiers,  they  must  be  carefully  designed. 
Special  high  and  low  frequency  compensating 
circuits  must  be  used  to  extend  the  approximate 
range  of  frequencies  passed  from  30  hertz  to 
4  MHz.  In  other  words,  frequency  distortion  must 
be  eliminated  as  much  as  possible. 

The  low  frequency  video  components  include 
the  low  frequency  a-c  variations  (represented 


on  the  picture  screen  as  portions  of  the  image 
that  do  not  contain  fine  detail),  the  blanking 
pulses,  and  the  sync  yulses  (vertical  and  hori- 
zontal). The  high  frequency  video  components 
are  the  high  frequency  a-c  variations  that  pro- 
duce the  fine  detail  on  the  picture  screen.  In 
addition  to  the  low  frequency  and  the  high  fre- 
quency components  in  the  transmitted  signal, 
there  is  a  zero  frequency,  or  d-c,  component 
present. 

If  all  of  the  frequency  components  are  not 
properly  amplified  in  the  video  amplifier  sec- 
tion, a  distorted  image  is  produced*  The  distor- 
tion may  appear  as  a  lack  of  fine  detail,  a  lack 
of  image  sharpness  in  the  larger  objects,  or  a 
lack  of  contrast. 

In  addition  to  frequency  distortion,  phase 
distortion  must  also  be  eliminated  as  much  as 
possible*  In  effect,  phase  distortion  means 
that  certain  components  (frequencies)  that  make 
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up  complex  waveforms  are  not  passed  by  the 
amplifier  in  the  same  length  of  time  that  other 
frequencies  are  passed.  For  example,  in  re- 
sistance-coupled amplifiers  the  coupling  capac- 
itor and  the  grid  resistor,  acting  together, 
cause  a  phase  shift  that  varies  with  the  frequency. 

Phase  distortion  may  alter  the  background 
of  the  picture  shown  on  the  television  screen; 
portions  that  should  be  white  may  be  gray  or 
even  black.  At  the  lower  frequencies,  excessive 
phase  shift  may  cause  larger  objects  to  be 
blurred  on  the  screen.  At  the  higher  frequencies, 
excessive  phase  shift  causes  the  fine  detail  to 
be  blurred. 

Methods  of  Eliminating 
Frequency  and  Phase  Distortion 

Video  frequency  amplifiers  are  discussed 
in  Basic  Electronics.  It  is  pointed  out  that  the 
average  resistance-coupled  amplifier  has  a  flat 
response  of  only  a  few  thousand  hertz  and  is 
therefore  not  suitable  for  amplifying  video 
frequencies. 

In  order  to  amplify  the  higher  frequencies 
as  much  as  the  middle  range  of  frequencies,  it 
is  necessary  to  use  some  form  of  high  frequency 
compensation.  This  type  of  compensation  com- 
monly takes  the  form  of  shunt  compensation  or 
series  compensation  or  a  combination  of  both. 

In  a  resistance-coupled  amplifier  the  output 
capacitance  of  the  first  amplifier  stage,  the 
distributed  capacitance  of  the  wiring,  and  the 
input  capacitance  of  the  second  amplifier  stage 
tend  to  shunt  the  high  frequencies  of  the  first 
stage  to  ground,  thereby  leaving  less  output 
voltage  at  these  frequencies  available  to  the 
second  stage.  The  high  frequencies  are  there- 
fore not  amplified  as  much  as  the  middle  range 
of  frequencies. 

This  shunting  effect  may  be  compensated 
for  (or  the  frequency  range  extended)  by  the 
use  of  a  small  inductor  inserted  in  series  with 
the  plate  load.  The  value  of  this  inductor  is  so 
chosen  that  it  will  neutralize  the  distributed 
(output  and  input)  capacitance  of  the  circuit.  That 
is,  this  inductor  together  with  the  distributed 
capacitance,  forms  a  parallel-resonant  circuit 
that  is  resonant  at  a  frequency  where  the 
response  curve  begins  to  fall  appreciably.  The 
frequency  range  is  thereby  extended.  This  type 
of  compensation  is  called  shunt  compensation, 
and  the  coils  are  called  peaking  coils. 

Series  compensation  may  also  be  used.  In 
this  case,  a  small  inductor  is  added  in  series 


with  the  coupling  capacitor  and  forms  a  series- 
resonant  circuit  (resonant  at  a  frequency  where 
the  response  curve  begins  to  drop)  with  the  dis- 
tributed capacitances.  At  resonance,  increased 
current  flows  through  these  capacitances,  and 
larger  voltages  are  available  at  the  input  of 
the  amplifier  tube.  To  prevent  a  sharp  peak  in 
the  response  curve,  a  resistor  is  shunted  across 
the  series  inductor 

In  order  to  amplify  the  lower  frequencies 
as  much  as  the  middle  or  high  range  of  fre- 
quencies, it  is  necessary  to  use  some  form  of 
low  frequency  compensation.  At  low  frequencies, 
the  reactance  of  the  coupling  capacitor  is  large 
and  much  of  the  signal  voltage  is  dropped  there 
and  is  not  available  at  the  grid  input.  A  large 
coupling  capacitor  could  be  used;  but  if  this 
were  done,  the  stray  capacitance  and  leakage 
current  would  be  increased.  Of  course,  a 
coupling  capacitor  introduces  some  phase  shift  at 
low  frequencies. 

Both  the  loss  in  gain  and  the  increase  in  phase 
shift  at  the  lower  frequencies  may  be  compen- 
sated for  in  part  by  dividing  the  load  resistor 
into  two  parts  and  bypassing  one  part  with  a  ca- 
pacitor. At  the  lower  frequencies  the  plate  load 
includes  both  resistors,  and  therefore  the  output 
voltage  is  higher.  At  the  higher  frequencies  a 
portion  of  the  load  is  effectively  bypassed  by  the 
capacitor,  and  the  output  is  proportionately 
lower« 


D-C  Restorers 

The  d-c  restorer  (or  clamper)  restores  the 
d-c  component  of  a  pulse  v/aveform  after  this 
component  has  been  removed  by  the  passage 
of  the  waveform  through  the  coupling  capacitor 
in  the  video  amplifier  stage.  It  is  necessary  to 
reinsert  the  correct  d-c  component  at  the  input 
of  the  television  picture  tube  if  the  correct  level 
of  background  illumination  is  to  be  maintained. 
Also,  if  the  correct  d-c  component  is  not  re- 
inserted, the  blanking  level  will  vary  (instead  of 
remaining  constant,  as  it  should),  and  retrace 
lines  will  appear  on  the  screen  during  the  time 
the  blanking  voltage  is  insufficient  to  cut  off  the 
picture  tube  during  retrace. 

The  average  brightness  of  one  scanned  line 
may  differ  widely  from  the  average  brightness 
of  another  scanned  line,  as  indicated  in  figure 
8-10  (A). 

The  average  d-c  component  depends  on  the 
average  brightness  of  a  scanned  line.  Alow  d-c 
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component  in  the  negative  direction  means  that 
there  exists  a  high  level  of  brightness  during 
that  line;  a  high  d-c  component  in  the  negative 
direction  means  that  there  exists  a  low  level  of 
brightness  during  that  line.  The  average  d-e 
component  therefore  establishes  the  blanking 
leveU 

Figure  8-10  (B)  illustrates  what  happens 
when  the  d-c  component  is  removed  by  the 
passage  of  the  video  signal  through  a  coupling 
capacitor.  Although  the  picture  tube  may  be 
biased  so  that  it  is  not  driven  in  a  positive 
direction  beyond  a  certain  value,  nevertheless 
the  blanking  level  varies  and  the  retrace  is 
often  visible.  The  background  brightness  level 
also   differs  from   that  at  the  transmitter. 

Simplified  circuits  of  two  types  of  d-c 
restorers  are  shown  in  figure  8-11  •  The  function 
in  each  case  is  to  restore  the  d-c  component 
that  was  lost  when  the  video  signal  passed 
through   the   coupling  capacitor  of  the  video 


amplifier.  D-c  restoration  is  accomplished 
by  adding  to  the  instantaneous  a-c  signal  enough 
d-c  voltage  to  bring  the  blanking  voltage  to  the 
cutoff  point. 

The  action  of  the  d-c  diode  restorer  may 
be  explained  in  the  following  manner:  Without 
the  diode  the  input  signal  voltage  has  the  ap- 
pearance of  that  shown  in  figure  8-10  (B), 
During  the  negative  portion  of  the  cycle  (when 
the  blanking  and  synchronizing  pulses  are  active) 
the  diode  (fig  8-11  (A))  conducts  because  its 
cathode  is  negative  and  its  plate  is  positive. 
This  action  occurs  because  the  self-induced 
voltage  across  L  opposes  the  B  supply  voltage 
and  exceeds  the  value  between  point  B  and 
ground.  Capacitor  C  charges  rapidly  through 
the  diode  and  has  the  polarity  indicated.  The 
amount  of  the  charge  (voltage  across  C)  depends 
on  the  strength  of  the  input  signal. 

During  the  positive  portion  of  the  signal, 
shown  above  the  0  line  in  figure  8-10  (B),  the 
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diode  cannot  conduct,  and  C  (fig.  8-11  (A))  dis- 
charges relatively  slowly  through  R.  A  positive 
potential,  which  reduces  the  bias  on  the  picture 
tube,  is  thus  applied  between  grid  and  cathode 
during:  the  scan  interval  between  the  blanking 
pulses.  During  this  interval  the  diode  is  effec- 
tively an  open  circuit,  and  the  \ndeo  signal  ap- 
pears across  R  in  series  w^th  the  d-c  voltage 
supplied  by  C.  The  greater  the  input  voltage, 
the  less  the  net  bias  remaining  on  the  grid  of 
the  picture  tube  and  the  higher  the  average 
brightness.  Thus  the  condition  existing  in  figure 
8-10  (A),  is  reestablished. 

A  grid  leak  d-c  restorer  circuit  is  shown  in 
figure  8-11  (B),  The  incoming  video  signal  has 
a  negative  picture  phase,  and  the  d-c  component 
is  missing;  the  output  video  signal  has  a  positive 
picture  phase,  and  the  d-c  component  is  re- 
stored, or  reinserted. 

The  action  of  the  grid  leak  may  be  explained 
simply-  There  is  no  fixed  bias  on  the  t\ibe,  and 
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Figure  8-11. —Simplified  circuits 


the  grid  goes  positive  whenever  a  positive  pulse 
is  applied.  Grid  current  flows,  and  C  charges 
rapidly  through  the  conducting  grid  circuit.  If  a 
large  pulse  is  applied,  a  large  amount  of  grid 
current  flows  and  a  large  bias  is  developed.  If 
a  small  pulse  is  applied,  a  small  amount  of  grid 
current  flows  and  a  small  bias  is  developed. 
These  two  actions  tend  to  stabilize  the  plate 
current  at  the  same  level  during  the  pulses  of 
current;  that  is,  the  blanking  pulses  are  lined 
up  at  the  same  level  as  they  were  before  the 
d-c  component  was  removed.  During  the  in- 
terval between  blanking  pulses,  C  discharges 
slowly  through  Rq, 

It  should  be  emphasized  that  the  bias  re- 
mains essentially  constant  (because  of  the  long 
time  constant  of  C  and  Rq)  during  the  interval 
between  blanking  pulses.  If  this  were  not  true, 
the  d-c  component  would  be  lost. 


TELEVISION  SOUND  SYSTEMS 

The  sound  system  of  a  television  receiver 
is  essentially  the  same  as  that  of  an  FM  re- 
ceiver. Because  FM  receivers  are  described  in 
Basic  Electronics,  it  is  unnecessary  to  des- 
cribe them  in  detail  in  this  chapter.  An  impor- 
tant difference,  however  is  the  system  used  for 
IF  amplification.  There  are  two  systems  inuse: 
the  split-sound  system  and  the  intercarrier- 
sound  system. 

SPUT-SOUND  SYSTEM 

A  simplified  version  of  a  split-sound  system 
is  shown  in  figure  8-12.  Although  a  large  num- 
ber of  the  newer  television  receivers  use  inter- 
carrier  sound,  some  sets  still  employ  the  split- 
sound  system.  In  the  split-sound  system  the 
sound  IF  is  removed  at  the  output  of  the  con- 
verter (or  from  the  first  video  IF)  and  ampli- 
fied in  a  series  of  sound  IF  amplifiers. 


intercarrier-sound  system 

A  simplified  version  of  an  intercarrier  sys- 
tem is  shown  in  figure  8-13.  This  system  is 
now  used  in  most  commercial  sets.  Its  obvious 
advantage  is  that  the  sound  is  amplified  along 
with  the  video,  which  means  fewer  audio  stages 
are  necessary*, 
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The  carrier  IF  in  the  output  of  the  RF  unit 
is  the  same  as  those  in  the  output  of  the  RF  unit 
in  the  split-sound  system^  BecausethelF  stages 
in  the  intercarrier  system  must  pass  both  the 
picture  and  the  sound  IF  carrier,  the  bandpass 
must  be  wide  enough  to  pass  both  of  theses  fre- 
quencies. 

Although  both  video  and  sound  IF  carrier 
frequencies  (with  their  sidebands)  are  amplified 
in  the  IF  stages  the  sound  IF  is  not  amplified 
as  much  as  the  picture  IF.  Bykeeping  the  sound 
IF  level  much  lower  than  the  picture  IF  level, 
a  4.5  MHz  beat  note,  containingonly  the  modula- 
tion of  the  original  RF  sound  carrier,  is  obtained 


at  the  second  detector^  This  beat  note  is  the 
difference  in  frequency  between  the  sound  car- 
rier IF  and  the  picture  IF  and,  in  fact,  is  the 
sound  IF  signal  after  it  has  passed  the  second 
detector^  The  difference  between  the  video  and 
sound  carrier  frequencies  forms  the  basis  of 
the  sound  IF  and  is  always  4.5  MHz. 

The  4.5  MHz  sound  is  extracted,  as  shown 
in  figure  8-13  from  the  video  amplifier  by  a 
4.5  MHz  trap.  The  sound  IF  then  passes  through 
a  sound  IF  amplifier,  which  also  serves  as  a 
limiter.  The  signal  is  then  passed  to  a  ratio 
detector  and  to  an  audio  amplifier  and  speaker. 
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AUDIO  DETECTOR 


When  the  ratio  detector  is  used  in  the  sound 
system  of  a  tele\'lsion  receiver,  three  or  more 
tubes  are  required  for  the  sound.   Even  more 
tubes  are  required  when  the  discriminator  is 
employed. 

For  additional  economy  of  tubes,  the  gated- 
beam  tube  is  sometime^?  used  as  the  FM  de- 
tector in  television  receivers.  (It  is  also  used 
in  FM  receivers,)  Only  one  additional  tube  (out- 
put tube)  is  required  in  the  audio  portion  of  the 
intercarrier-sound  system  employing  the  gated- 
beam  tube  because  this  tube  amplifies  and  de- 


tects the  signal.  A  simplified  version  of  the 
gated-beam  tube  and  the  associated  circuits  is 
shown  in  figure  8-14. 

The  sound  IF  signal  is  applied  to  the  iirid 
of  the  tube  by  the  series-resonant  input  circuit. 
This  provides  some  voltage  step-up.  If  a  e:iven 
potential  is  applied  to  either  the  input  grid  or  the 
quadrature  grid,  the  plate  current  will  not  exceed 
a  certain  value  even  if  the  other  grid  is  made 
much  more  positive.  On  the  other  hand,  if  the 
potential  on  either  of  the  grids  is  negative  enough, 
plate  current  cutoff  will  occur  no  matter  what 
potential  isappliedtotheother  grid.  In  any  case, 
plate  current  does  not  flow  unless  the  potentials 
on  both  grids  are  above  the  cutoff  value.  The 
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amount  that  an  incoming  signal  is  permitted 
to  chane:e  the  plate  current  is  thus  limited. 

A  parallel-resonant  circuit,  tuned  to  the 
center  frequency  of  the  sound  IF,  is  connected 
betu'een  the  quadrature  grid  and  ground.  This 
high-Q  circuit  is  actually  the  heart  of  the  FM 
detector. 

Assume  that  an  unmodulated  signal  is  applied 
to  the  sound  IF  input  circuit*  A  voltage,  the  net 
value  of  which  depends  on  the  strength  of  the 
signal  and  the  setting  of  the  bias  resistor,  is 
applied  between  the  input  grid  and  cathode. 
Electrons  approaching  the  quadrature  grid  in- 
duce a  current  in  the  parallel-resonant  circuit. 
The  resultant  voltage  between  the  quadrature 
grid  and  ground  is  90°  out  of  phase  with  the 
voltage  between  the  input  grid  and  ground  (fig. 
8-14  (C))«  Therefore,  the  tube  can  conduct  only 
when  both  voltages  are  above  the  cutoff  voltage. 

Now  assume  that  a  frequency-modulated  sig* 
nal  is  applied  to  the  input  grid.  When  the  input 
signal  is  below  the  resting  frequency,  the 
parallel-resonant  circuit  becomes  inductive. 
The  quadrature  grid  voltage  is  less  than  90° 
out  of  phase  with  the  input  grid  voltage,  as 
shown  in  figure  8-14, 

When  the  input  signal  is  above  the  resting 
frequency,  the  parallel-resonant  circuit  be- 
comes capacitive.  The  quadi'ature  grid  voltage 
is  then  more  'han  90°  out  of  phase  with  the  input 
grid   voltage,   as   shown  in  figure  8-14  (D). 

Because  plate  current  flows  only  when  there 
is  a  positive  potential  on  the  quadrature  and 
the  input  grid,  the  k'elative  time  durations  of 
current  flow  are  as  indicated  in  figure  8-14. 
Th3  volume  control  and  the  capacitor  intheplate 
circuit,  in  effect,  smooth  out  the  current  pulses 
and  develop  the  audio  signal  voltage  across  the 
volume  control. 

SYSTEM  ANALYSIS 

The  key  to  effective  maintenance  is  the  ability 
to  analyze  the  complete  system  in  operation, 
determining  how  each  section  affects  the  other. 
In  troubleshooting  a  television  system,  symp- 
toms can  be  obtained  by  viewing  the  picture  tube 
and  listening  to  the  sound  system.  A  summary 
of  the  overall  system  operation  is  the  first  step 
in  analyzing  troubles, 

SUMMARY 

The  objective  in  television  is  to  convert 
light  reflections  from  an  object  into  equivalent 


electrical  impulses  so  that  with  the  help  of 
control  and  scan  circuits  the  imace  of  the 
object   may   be   reproduced  at  the  receiver. 

The  complete  details  of  a  picture  or  object 
cannot  be  transmitted  (with the  system  currently 
being  used)  simultaneously.  They  must  be  sent 
bit  by  bit  in  rapid  sequence  so  that  with  the  aid 
of  persistence  of  vision  the  picture  may  be  seen 
as  a  whole.  This  method  of  transmitting  a  picture 
in  parts,  or  bit  by  bit,  is  called  scannino;. 
(See  fig.  7-2)  In  the  United  States,  scanning 
(both  in  the  camera  tube  and  in  the  picture 
tube)  is  from  left  to  right  and  from  top  to 
bottom^,  In  order  to  avoid  objectionable  flicker 
without  increasing  the  horizontal  scanning  speed, 
and  without  increasing  the  bandpass  require- 
ments of  the  composite  TV  signal,  each  of  the 
thirty  complete  frames  that  are  scanned  out  each 
second  is  divided  into  two  fields.  That  is, 
during  the  first  field  every  other  line  is  scanned, 
and  during  the  second  field  the  lines  missed 
during  the  first  field  are  covered^  This  system 
of  scanning  is  called  interlaced  scannings  (See 
fig.  7*3)  Essentially  the  same  net  effect,  as 
far  as  the  viewer  is  concerned,  is  obtained  by 
the  shutter  action  in  moving-picture  projectors. 

In  one  type  of  camera  tube  the  electronbeam, 
under  the  influence  of  the  deflection  coils,  scans 
across  the  mosaic,  which  is  composed  of  minute 
globules  of  a  light-sensitive  compound.  The  in- 
dividual globules  have  charges  that  are  propor- 
tional to  light  incident  on  them„  The  electron 
beam  neutralizes  the  charges,  and  the  resultant 
instantaneous  electron  flow  from  the  common 
backplate  of  the  mosaic  through  a  resistor  de- 
velops an  instantaneous  signal  voltage.  The  suc- 
cession of  signal  voltages  is  amplified,  and  along 
with  the  blanking  and  synchronizing  voltages, 
is  used  to  modulate  the  video  carrier  wave^ 
Blanking  voltages  are  used  to  blank  out  the 
electron  beam  in  both  the  camera  and  the  picture 
tubes  during  the  horizontal  and  vertical  retrace 
times.  Synchronizing  voltages  are  injected  dur- 
ing the  blanking  periods  to  synchronize  the  hori- 
zontal sweeps  and  the  vertical  sweeps  at  the 
transmitter  and  the  receiver. 

Because  an  image  may  contain  a  vast  amount 
of  detail,  a  wide  range  of  frequencies  must  be 
transmitted  for  satisfactory  viewing.  Therefore, 
the  transmitter  and  receiver  circuits  must  be 
capable  of  passing,  without  distortion,  a  wide 
range  (about  4,5  MHz)  of  frequencies. 

Although  the  audio  signals  are  transmitted 
along  with  the  video  signals,  the  audio  and  the 
video  systems  are  essentially  separate  systems. 
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The  \'ideo  carrier  is  amplitude  modulated  and 
the   sound   carrier   is  frequency  modulated. 

Because  the  tele\'ision  signals  present  at  the 
recei\'ing  antenna  are  often  very  weak,  it  is 
necessary  to  use  a  high-gain  antenna.  (See  fig. 
8-2.)  Out-of-phase  signals  may  arrive  (after 
reflection)  at  the  rear  of  the  antenna,  and  may 
make  the  use  of  a  highly  directional  antenna 
desirable.  Various  types  of  commercial  anten- 
nas are  available  for  both  the  VHF  and  UHF 
bands.  The  UHF  antennas  are  smaller,  and 
therefore  elaborate  arrays  that  would  be  too 
cumbersome  at  lower  frequencies  are  some- 
times used. 

Television  "front  ends"  (tuners)  have  much 
in  common  with  radio  front  ends.  However, 
bandpass  considerations^  wide  tuning  range, 
high  frequency  operation,  and  reception  in 
fringe  areas  have  introduced  design  problems. 
Front  ends  are  composed  of  an  RF  amplifier, 
a  local  oscillator,  and  a  mixer.  (See  fig.  8-3.) 
The  cascode  amplifier  is  a  popular  television 
RF  amplifier.  It  produces  fairly  high  gain  and 
introduces  very  little  noise.  The  oscillator  and 
the  mixer  sections  of  TV  receivers  are  generally 
included  in  separate  tube  envelopes  in  order 
to  achieve  maximum  frequency  stability. 

A  number  of  tuning  methods  are  used  in  TV 
front  ends.  Rotary  switches  that  connect  the 
correct  inductors  and  capacitors  for  the  desired 
channel  are  often  employed.  In  some  systems 
the  "tuned  line"  is  used,  and  in  other  the  turret 
tuner  is  used.  The  Inductuner,  one  of  the  few 
continuous  tuners,  tunes  over  the  entire  tuning 
range. 

Bandpass  requirements,  vestigial  sideband 
transmission,  and  the  necessity  for  trapping  out 
undesired  frequencies  have  introduced  problems 
in  the  design  of  video  IF  amplifiers.  Stagger 
tuning  is  employed  to  obtain  the  desired  band- 
pass. In  order  to  avoid  overemphasizing  the 
frequencies  adjacent  to  the  video  carrier,  the 
video  IF  stages  are  adjusted  so  that  the  video 
IF  falls  approximately  halfway  down  on  the  slope 
of  the  video  IF  bandpass^  Resonant  trap  circuits 
are  used  to  absorb  and  dissipate  the  energy  con- 
tained in  the  undesired  frequencies. 

The  video  detectors  commonly  employed  are 
electron  tubes  or  crystal  diodes.  (See  fig.  8-9,) 
The  output  of  the  detector  may  have  positive 
or  negative  picture  phase,  depending  on  the  way 
the  diode  and  elements  of  the  picture  tube  are 
connected. 

After  the  video  signal  has  been  rectified  in 
the  video  detector,  it  is  amplified  in  one  or  more 


amplifiers  before  it  is  applied  to  the  picture  tube. 
Because  a  wide  band  of  frequencies  must  be 
passed  without  discrimination  by  the  \ideo  am- 
plifiers, they  must  be  carefully  designed.  Special 
high  and  low  frequency  compensating  circuits 
must  be  used  to  extend  the  approximate  range  of 
frequencies  passed  from  30  Hz  to  4  MHz.  In 
other  words,  frequency  distortion  must  be  elimi- 
nated as  much  as  possible.  In  order  to  pass  the 
required  wide  band  of  frequencies,  some  form  of 
shunt  compensation  or  series  compensation  or  a 
combination  of  both  is  used.  Likewise,  phase  dis- 
tortion must  be  eliminated  as  much  as  possible. 
Phase  distortion  is  reduced  bythe  proper  design 
of  the  coupling  circuits. 

The  d-c  component  of  a  pulse  waveform  must 
be  restored  after  it  has  been  removed  by  the  pas- 
sage of  the  waveform  through  the  coupling  ca- 
pacitor in  the  video  amplifier  stage.  It  is  the 
function  of  the  d-c  restorer  to  reinsert  the  cor- 
rect d-c  component  at  the  input  of  the  television 
picture  tube  so  that  the  correct  level  of  back- 
ground illumination  is  maintained.  Diode  or  grid 
leak  r  estorers  are  the  t3rpes  often  used. 

Synchronizing  circuits  are  exceedingly  im- 
portant in  TV  receivers.  These  circuits  separate 
the  sync  pulses  from  the  composite  \ideo  signal, 
and  in  turn  separate  the  horizontal  from  the 
vertical  sync  pulses. 

The  horizontal  sync  pulses  are  used  to 
trigger  the  horizontal  oscillator  (a  multivi- 
brator or  a  biu)Cjcing  oscillator)  at  the  correct 
instant  to  keep  the  horizontal  sweep  of  the  re- 
ceiver in  step  with  the  horizontal  sweep  of  the 
transmitter.  If  the  horizontal  oscillator  does  not 
lock-in  properly,  the  picture  gives  the  appear- 
ance of  tearing. 

The  output  of  the  horizontal  oscillator  is  fed 
to  a  circuit  (for  example,  a  discharge  tube)^ 
which  gives  the  voltage  pulse  the  proper  trape- 
zoidal sawtooth  form.  The  pulse  is  then  ampli- 
fied and  fed  to  the  deflection  yoke.  It  is  common 
practice  to  utilize  the  inductive  kick  due  to  the 
horizontal  flyback  in  the  output  transformer  to 
produce  the  high  voltage  for  the  picture  tube. 
The  output  transformer  has  an  autotransformer 
arrangement,  which  effectively  adds  the  neces- 
sary additional  inductance.  Included  in  this  stage 
is  the  damper  tube  which  dampens  oscillations 
and  provides  boosted  B+. 

The  vertical  sync  pulses  are  used  to  trigger 
tlie  vertical  oscillator  (a  multivibrator  or  a 
blocking  oscillator)  at  the  correct  instant  to  keep 
the  vertical  sweep  of  the  receiver  in  step  with 
the  vertical  sweep  of  the  transmitter.    If  the 
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vertical  oscillator  does  not  lock-in  properly, 
the  picture  will  "roll*  downward  or  "jump" 
upward. 

The  pulse  from  the  vertical  oscillator  is 
properly  shaped >  amplified,  and  fed  to  the  yoke 
as  sawtooth  current. 

In  the  intercarrier  system,  the  sound  and 
the  video  signals  are  amplified  in  the  same  IF 
system  of  amplifiers.  At  the  video  detector,  or 
in  a  circuit  following  the  video  detector,  the 
sound  IF  is  removed  and  fed  to  the  sound  IF 
amplifier,  which  also  acts  as  a  limiter.  A  ratio 
detector  or  a  discriminator  may  be  used  as  the 
FM  detector.  A  gated-beam  tube  is  sometimes 
used  as  the  FM  detector.  When  this  tube  is  used, 
the  sound  IF  stage  may  be  omitted.  After  the 
FM  sound  signal  has  been  detected,  it  is  fed  to 
the  audio  amplifier  and  the  speaker. 

UNIT  ISOLATION 

When  troubleshooting  a  system  the  first 
step  is  to  isolate  the  probable  trouble  to  one 
major  unit.  Figure  8-15,  which  illustrates  the 
major  units  of  the  system,  shows  that  the  video 
signal  starts  at  the  camera  and  goes  to  the  con- 
trol unit.  From  the  control  unit  the  signals  are 
sent  to  the  monitorsby  way  of  acable  and  then  to 
the  receivers  via  air  transmission. 

If  one  video  monitor/receiver  develops  trou- 
ble, the  first  check  to  make  is  to  observe  the 
other  monitors.  For  example,  if  the  other 
monitors/receivers  are  working  normally,  it  can 
be  assumed  that  the  camera  unit  and  control 
unit  are  functioning  property.  The  trouble  must 
be  either  in  the  video  monitor/receiver  or  in 
the  connecting  cables. 

When  all  monitors/receivers  have  the  same 
trouble,  the  trouble  must  be  in  some  unit  that 
is  common  to  them.  Inthis  casethe  control  unit 
or  the  camera  unit  may  be  the  source  of  trouble. 
Checking  the  input  to  the  control  unit  with  an 
oscilloscope  will  determine  the  operation  of  the 
camera  unit.  Correct  video  signals  appearing  at 
the  video  input  jack  eliminates  the  camera  unit. 
This  isolates  the  trouble  to  the  control  unit. 
Procedures  contained  in  the  manufacturer's 
maintenance  manual  will  aid  the  TD  in  finding 
the  faulty  component, 

CIRCUIT  ISOLATION 

Observing  the  picture  on  thereceiver/moni- 
tor  furnishes  the  TD  with  valuable  symptoms 


of  trouble.  The  sound  system  operation  is  heard 
through  the  speaker.  The  operating  condition  of 
practically  all  other  circuits  (fig.  8-16)  is  dis- 
played on  the  picture  tube^ 

Reviewing  the  block  diagram  (fig.  8-16)  uill 
show  how  the  operation  of  the  individual  cir- 
cuits is  related  to  the  other  circuits.  The 
low  voltage  power  supply  furnishes  voltages 
for  the  whole  receiver*  Trouble  in  this  circuit 
affects  both  the  ^adeo  and  sound.-  The  received 
video  and  sound  must  pass  through  the  tuner 
section;  trouble  in  this  circuit  results  in  both 
video  and  sound  trouble.  The  high  voltage  sup- 
ply furnishes  the  voltages  to  the  picture  tube 
for  the  picture  raster.  Trouble  in  this  circuit 
would  affect  the  brightness  of  the  raster  only, 
while  video  and  sound  could  be  normal.  How- 
ever, in  this  case  the  video  is  present  but  can- 
not be  seen  because  the  picture  tube  is  not 
illuminated. 

The  sweep  systems  are  free  running  and  not 
dependent  upon  received  signals  to  start  their 
operation.  When  the  horizontal  sweep  system 
starts  oscillating,  energy  is  supplied  to  the  high 
voltage  supply  circuit  and  the  picture  tube  is 
illuminated.  If  the  raster  is  present,  the  sweep 
circuits  are  operating.  If  no  video  (picture)  is 
present,  the  trouble  circuit  is  one  that  affects 
the  picture  only.  Referring  to  figure  8-16, 
it  can  be  seen  that  the  video  received  at  the  input 
(antenna)  passes  through  the  tuner  and  then 
through  the  video  section  to  the  picture  tube. 
If  sound  is  heard,  it  can  be  assumed  that  the 
tuner  is  normal .  This  further  isolates  the 
trouble  to  the  video  amplifiers. 

While  it  is  beyond  the  scope  of  this  training 
manual  to  describe  all  the  possible  troubles  en- 
countered, the  examples  in  table  8-1  illustrate 
the  technique  used  to  isolate  a  trouble  in  a  com- 
plex system  into  a  isimple  circuit  problem.  Table 
8-1  is  based  on  a  typical  receiver  circuit  using 
intercarrier  sound  with  the  sound  takeoff  circuit 
in  the  video  system,  shown  as  a  broken  line  in 
figure  8-16. 

COLOR  TV 

The  contents  of  chapter  7  and  this  chapter 
•  have  been  concerned  with  the  pickup,  control, 
transmission,  and  reception  of  black  and  white 
pictures.  This  achievement  in  itself  is  indica- 
tive of  modern  technology.  The  addition  of  color 
TV  has  made  training  aids  more  realistic  in  that 
the  trainees  see  the  actual  colors  of  the  scene. 
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Figure  8-26.— PLAT  system,  general  arrangement. 


TRADEVMAN  1  &  C 


speed,  and  waveoff  signal.  This  camera  output 
is  displayed  simultaneously  with  the  output  of 
either  the  centerline  cameras  or  the  island 
camera, 

A  manned  camera,  located  on  the  island 
structure  approximately  40  feet  above  the  flight 
deck,  picks  up  the  aircraft  as  it  passes  over  the 
centerline  cameras,  "zooms  in"  for  a  closeup, 
and  follows  the  arresting  wire  back  to  its  batt- 
ery position  to  determine  whichof  the  four  wires 
was  engaged.  If  the  aircraft  bolters,  the  camera- 
man follows  it  as  it  departs  the  ship«  The  is- 
land camera  is  aLso  used  to  pick  up  launches, 
providing  the  ship's  combat  information  center 
with  immediate  takeoff  information  and  per- 
mitting all  ready  rooms  to  keep  direct  contact 
with  deck  operations. 

The  video  tape  recorder,  located  in  the  PLAT 
control  room,  records  one  video  signal  and  two 
audio  signals  on  a  standard  90-minute  reel  of 
video  tape  2  inches  wide.  As  the  tape  requires 
no  processing,  the  recording  can  be  played  back 
immediately.  Later  it  can  be  erased  and  the  tape 
used  again  to  capture  the  next  landing  operation. 
One  of  the  two  audio  channels  records  conver- 
sation between  landing  operation  personnel  and 
the  pilot.  The  second  is  a  «cue»  track  which  can 
be  used  for  additional  commentary  during  pilots' 
debriefing  or  for  accident  analysis. 


An  integrated  system  of  picture  monitors 
(TV  sets)  keeps  carrier  control  and  informa- 
tton  centers  in  constant  touch  with  each  step 
of  landing  or  takeoff.  A  monitor  in  the  combat 
information  center,  for  example,  lets  below  deck 
technicians  actually  see  aircraft  approach  as 
well  as  read  it  on  a  conventional  radar  screen. 
Landing  operation  personnel  cross-check  the 
"physical"  landing  with  the  monitor  picture 
while  movement  of  the  arrested  aircraft  to  for- 
ward areas  can  also  be  plotted  from  the  same 
screen,  Readyroom  monitors  allow  personnel 
not  involved  in  the  operation  to  evaluate  a  pilot's 
general  performance  or  reaction  to  specific 
emergencies. 

After  a  mission  is  completed,  pilots  and 
landing  operation  personnel  can  watch  a  minute- 
by-minute  playback  of  the  entire  landing  opera- 
tion. Errors  in  judgment  or  procedure  can  be 
pointed  out  while  the  operation  is  still  fresh. 
Details  impossible  to  remember  are  re-created 
in  their  entirety  on  tape  to  lend  authoritative 
reference  to  the  hasty  and  often  cryptic  notes 
made  during  the  operation.  Later  the  same  tape 
can  be  used  to  help  train  new  pilots  long  before 
their  first  carrier  landing  is  ever  attempted. 
These  tapes  can  also  be  invaluable  for  training 
new  personnel  who  have  never  seen  aircraft 
making  actual  carrier  arrestments. 
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CHAPTER  9 

ANALOG  COMPUTERS 


GENERAL  PRINCIPLES 
OF  COMPUTERS 

Computers  can  add,  subtract,  multiply,  and 
divide,  or  do  calculus  problems  at  speeds  far 
beyond  the  capacity  of  the  human  brain.  They 
produce  correct  answers  in  numerical  form  for 
use  by  statisticians,  or  in  physical  form  for 
the  control  of  machinery,  military  equipment 
such  as  gun  directors,  and  synthetic  training 
devices  such  as  operational  trainers. 

Computers  are  often  called  mechanical 
brains  because  many  of  them  operate  on  princi- 
ples similar  to  those  of  the  human  brain.  Un- 
like the  human  brain,  however,  properly  oper- 
ated and  maintained  computers  have  no 
unaccountable  inconsistencies.  They  behave  in 
a  fixed  pattern;  and  any  man  who  understands 
this  pattern  can  control  and  repair  the  ma- 
chines. Computers  operate  according  to  basic 
mathematical  rules,  and  contain  only  such 
simple  elements  as  vacuum  tubes,  capacitors, 
variable  resistors,  motors,  gears,  relays,  and 
synchros.  All  the  operator  or  repairman  needs 
is  a  sound  knowledge  of  computer  principles 
and  operation,  plus  the  ability  to  understand  the 
function  and  capabilities  of  the  machines  he 
may  be  called  upon  to  operate  and  repair. 

All  computers  take  input  information,  give 
meaning  to  it  in  a  prescribed  manner,  and  pro- 
duce output  information.  In  a  slide  rule,  for 
example,  a  strip  is  moved  to  indicate  one  input. 
The  operator  scans  the  strip  to  locate  the  sec- 
ond input,  opposite  which  the  output  is  indicated. 
Because  the  strip  is  graduated  according  to  the 
logarithms  of  numbers,  the  output  will  be  the 
multiplication  of  the  inputs.  The  sum  of  the 
logarithms  of  the  two  inputs  is  equal  to  the 
logarithm  of  their  product.  If  a  problem  re- 
quires a  series  of  calculations,  the  operator 
merely  transfers  the  answers  from  one  step  of 
the  problem  to  the  next,  repeating  the  process 
as  often  as  necessary. 

er|c  v. 


Modern  computers  carry  out  all  steps  auto- 
matically once  the  operator  has  provided  the 
input  information.  These  inputs  are  measurable 
quantities  which  represent  simple  numbers  or 
physical  units  such  as  temperature,  speed,  or 
pounds.  Computing  elements  give  purpose  to 
the  information  by  operating  according  to  mathe- 
matical laws  to  perform  the  processes  of  add- 
ing, multiplying,  integrating,  etc.  Outputs  are 
numerical  or  physical  quantities  corresponding 
to  the  inputs  and  the  mathematical  operation 
performed. 

COMPUTER  TYPES 

In  their  present  stage  of  development,  com- 
puters operate  on  one  of  two  basic  principles 
and,  as  a  result,  can  be  classified  into  two 
major  systems:  digital  and  analog.  (NOTE: 
Basic  Electronics,  NavPers  10087-B,  contains  a 
discussion  of  both  analog  and  digital  principles. 
The  Tradevman  should  be  familiar  with  the 
contents  of  this  course  before  studying  the  ma- 
terial that  follows.)  Although  this  chapter  is 
concerned  primarily  with  analog  computer  prin- 
ciples and  chapter  10  with  digital  computer 
principles,  a  brief  comparison  of  the  two  sys- 
tems follows. 

In  the  typical  digital  computer,  quantities 
are  handled  by  counters  which  register  in- 
creases or  decreases  in  discrete  (separate) 
steps.  All  mathematical  processes  are  reduced 
to  a  series  of  additions  or  subtractions.  For 
example,  in  the  digital  method  of  operation, 
2  X  3  is  handled  as  2  +  2  +  2.  In  all  cases,  the 
sequences  of  the  additions  (or  subtractions)  are 
controlled  so  that  they  conform  to  the  statement 
of  an  equation  to  be  solved  or  to  the  necessary 
steps  of  an  arithmetical  computation  to  be  car- 
ried out. 

When  digital  computers  are  employed,  com- 
plicated mathematical  operations  must  be  re- 
duced  to   arithmetical  operations  before  the 
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problems  can  be  solved.  The  digits  represent- 
ing the  input  information  are  fed  into  the  com- 
puter and  stored  or  ''memorized.''  The  digits 
are  then  added  or  subtracted  according  to  in- 
structions provided  ro  the  machine.  Outputs 
repres£_:iing  the  results  of  the  computations 
are  recorded  on  magnetic  devices  (tapes,  drums, 
etc.),  on  graphs,  on  punched  cards,  or  in  some 
cases,  converted  into  typewritten  answers. 

Analog  computers  differ  in  several  funda- 
mental ways  from  digital  machines.  These  dif- 
ferences include  the  manner  in  which  the  inputs 
are  presented,  the  number  of  basic  operations 
involved,  and  in  the  degree  of  accuracy  of  the 
computations. 

In  typical  analog  computers,  the  inpu  Jata 
are  represented  by  physical  quantities,  such  as 
voltages,  shaft  rotations,  or  mechanical  dis- 
placements. Unlike  digital  inputs,  these  quan- 
tities are  continuously  variable  rather  than 
varying  in  steps.  Operating  in  response  to  the 
inputs,  the  analog  computer  provides  a  contin- 
uous solution  Wi.ich  is  correct  at  every  instant, 
whereas  the  digital  system  must  go  through  a 
certain  sequence  of  steps  before  arriving  at  an 
answer. 

Analog  components  perform  a  number  of  dif- 
ferent kinds  of  operations  including  addition, 
subtraction,  multiplication,  integration,  and  dif- 
ferentiation, as  well  as  other  basic  mathemati- 
cal processes.  The  components  are  intercon- 
nected and  vary  in  complc^xity  with  the  number 
of  processes  for  which  the  computer  is  designed. 

In  general,  analog  computers  are  not  as  ac- 
curate as  comparable  digital  machines  since 
analog  accuracy  is  limited  by  the  accuracy  with 
which  physical  quantities  can  be  measured.  If 
accuracy  in  c.ie  order  of  0.1  to  5  percent  is 
satisfactory,  analog  equipment  will  give  ade- 
quate performance  with  the  advantage  of  rela- 
tively low  cost.  Operational  trainers  are  ex- 
amples of  devices  which  employ  analog  computer 
pri?;rCiples;  another  familiar  example  is  the 
simple  slide  rule,  which  is  widely  used  by  en- 
gineers and  technicians. 

COMPUTER  CLASSIFICATION 

Computers  may  be  further  classified,  based 
on  their  construction,  as  follows: 

1.  Mechanical. 

2.  Electronic. 

3.  Electromechanical. 

Mechanical  computers  utilize  mechanical 
quantities   to  represent  the  input  and  output 


values.  They  normally  contain  devices  that  add, 
subtract,  multiply,  or  divide  by  means  of  ^ediv 
ratios,  shaft  rotations,  etc.  Examples  of  these 
devices  are  discussed  in  chapter  11  of  Tradev- 
man  3  &  2,  NavPers  10376-C. 

Electronic  computers  utilize  electrical  units, 
such  as  voltage  amplitude  and  phase,  resist- 
ance, electrical  pulses,  and  other  electrical 
units  to  represent  physical  quantities.  Com- 
puters of  this  type  normally  contain  electronic 
and  magnetic  amplifiers,  phase  detectors,  mod- 
ulators, and  demodulators. 

Electromechanical  computers  represent 
numbers  or  variables  in  both  electrical  and 
mechanical  units.  A  typical  application  may 
employ  both  electrical  and  mechanical  inputs 
to  a  servomechanism  and  have  a  mechanical 
output. 

In  actual  practice,  computers  used  in  train- 
ing devices  will  not  normally  be  of  anyone  type, 
but  will  contain  some  features  of  all  tynes.  Their 
classification  is  based  on  the  predominant  type 
of  computing  device  found  in  the  equipment. 


ANALOG  MATHEMATICAL 
OPERATIONS 

There  are  a  number  of  requirements  which 
an  analog  computer  used  in  a  training  device 
must  fulfill.  Primarily,  it  must  possess  suffi- 
cient accuracy  to  solve  a  problem  within  the 
required  limits.  It  must  be  constructed  in  a 
manner  whereby  it  can  withstand  the  stress  of 
constant  use  and  require  a  minimum  of  mainte- 
nance. It  is  also  advantageous  from  the  main- 
tenance j^tandpoint  for  a  computer  to  use  as 
many  similar  components  as  practicable,  keep- 
ing the  number  of  spare  parts  to  a  minimum. 
Therefore,  the  TD  may  expect  to  find  equipment 
that  has  rearranged  simple  equations  from  their 
Simplest  form  to  one  that  is  more  complicated 
mathematically  for  reasons  not  readily  ap- 
parent to  the  Tradevman.  Many  of  the  com- 
puters used  in  training  devices  have  been  de- 
signed around  equation  rearrangement. 

IMPLICIT  PROBLEM  SOLVING 

The  use  of  computers  to  solve  complex 
problems  does  not  always  afford  direct  solution 
to  all  parts  of  the  problem.  Thus,  the  solution 
may  be  based  on  indirect  or  implicit  methods. 

Implicit  problem  solving  may  accomplish 
subtraction  by  means  of  addition,  division  by 
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means  of  multiplication,  the  extraction  of  a 
square  root  by  means  of  squaring:,  and  differen- 
tiation by  means  of  integration.  The  following 
is  a  comparison  of  explicit  and  implicit  meth- 
ods of  problem  solving: 

EXPLICIT  IMPLICIT 


Subtraction    c  =  a  -  b 
Square  root    c  =\/^ 
Division         c  =  a/b 


c  +  b  -  a 
c^  =  a 
cb  =  a 


Implicit  problem  solving  assumes  that  the 
solution  of  a  problem  is  already  known;  i.e., 
the  answer  is  part  of  the  solution.  An  example 
of  this  would  be  the  equation  ^  =  a  +  b  sir 
where  a  and  b  are  angular  displacements. 
The  answer  6^  appears  on  both  sides  of  the 
equation  and  is  therefore  expressed  in  its  im- 
plicit form.  To  express  this  equation  in  ex- 
plicit form,  it  would  contain  an  infinite  series. 
The  first  five  terms,  which  may  be  considered 
an  approximate  answer,  are  as  follows:  0  =  a  + 
b  sin  a  +  0.5b2  sin2a+ 0.125b3  (3  sin  3a  -  sin  a) 
-f  0.166b4  (2  sin  4a  -  sin  2a)  +  ...  .  The  solu- 
tion of  even  this  approxiination  by  an  analog 
computer  would  require  a  large  number  of  cir- 
cuits. However,  if  the  implicit  form  is  used, 
only  thi'ee  components  need  be  used,  a  position 
servo  with  a  resolver,  a  summing  amplifier, 
and  an  inverter.  (See  fig.  9-1.) 

The  magnetic  resolver  has  the  function  b  as 
its  input  and  is  controlled  by  the  6  servo.  The 
sine  output  (b  sin  e)  is  applied  along  with  func- 
tion a  to  the  summing  amplifier  for  addition. 
The  output  is  fed  to  the  inverter  and  now  repre- 


sents a  4-  b  sin  6,  which  equals  6,  This  sisnal 
is  then  fed  to  the  servoamplifier.  This  closed 
loop  servosystem  assures  that  the  implicit  re- 
lation is  made  true,  even  if  it  is  initially  in- 
correct. If  6  does  not  equal  a  ^  b  sin  6,  then 
there  will  be  an  output  from  the  summing  am- 
plifier and  thus  ar.  input  to  the  servo.  This  will 
cause  the  servo  to  drive  in  such  a  direction 
and  to  such  a  position  until  the  inverting  am- 
plifier output  is  again  zero.  If  eitiier  of  the 
two  variables  change  (a  or  b),  then  an  error 
signal  exists  which  drives  the  servo  until  the 
error  is  again  zero,  stopping  the  servo  at  the 
new  value  for  Of  thus  keeping  the  relation  true. 

T  ie  use  of  the  implicit  technique  is  found 
frequently  in  computers.  There  are  numerous 
computations  for  which  the  implicit  method  may 
be  more  accurate  or  more  convenient,  based  on 
the  information  available  to  the  computer. 
Servomechanisms  and  amplifiers  utilizing  nega- 
tive and  positive  feedback  are  well  suited  for 
instrumentation  of  implicit  operations^ 

REPRESENTATION  OF  QUANTITY 

For  the  purpose  of  this  chapter,  representa- 
tion of  quantity  may  be  defined  as  that  physical 
quantity  used  by  an  analog  computer  to  repre- 
sent a  specific  input  quantity.  Thus,  for  exam- 
ple, in  a  training  device  computer,  a  specific 
quantity,  distance  from  the  station  to  the  flight 
trainer,  may  be  identified  with  a  d-c  voltage 
fed  to  the  analog  computer  for  solution  of  the 
tracking  problem. 

Table  9-1  indicates  the  types  of  representa- 
tion which  may  be  encountered  in  analog  com- 
puters. 

Table  9-2  gives  some  advantages  and 
disadvantages    of    the    two  general  types  of 
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Figure  9-1.— Analog  circuit  for  the  implicit 
formula  6  =  a  +  b  sin  6. 


Table  9-i, --Mechamcal  and  electrical 
representations  in  computers. 


^22 


Mechanical 

Electrical 

Force 

Voltage 

Pressure 

Current 

Torque 

Charge 

Linear  displacement 

Impedance 

Angular  rotation 

Frequency 

Linear  velocity 

Phase 

Angular  velocity 

Linear  acceleration 

Angular  acceleration 
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 jrabl^9-2^^  of  mechanical^ndel^ctrical  methods  of  representation. 


Mechanical 


Advantages 


Simpler  and  easier  to 

understand. 
Few  adjustments. 
Contain  no  electronic 

components  subject  to 

failure. 


Disadvantages 


Subject  to  friction 

and  wear. 
Requires  precision 
components. 


Electrical 


Advantages 


Flexibility. 
Replacements  are 

normally  standard 

parts. 
Accuracy. 
Weight 

Speed  of  response. 


Disad\'antages 


Electronic  parts  failures. 
Components  may  change 
value  causing  drift. 


representation.  Regardless  of  the  apparent 
advantages  some  methods  of  representation  may 
have,  all  methods  are  found  in  training  devices. 

IDENTITY  OPERATIONS 

For  the  purpose  of  this  discussion,  an 
identity  operation  may  be  defined  as  any  oper- 
ation that  does  not  change  the  aiathematical 
quantity  represented.  E^mples  of  identity  op- 
erations are  changes  in  scale  facr.or,  voltage 
level,  impedance,  and  data  representation. 

Change  in  Scale  Factor 

A  clear  concept  of  scale  factor  is  necessary 
in  the  understanding  of  computers.  Often  it  is 
necessary  to  convert  a  computing  voltage  value 
to  the  quantity  that  it  represents.  An  example 
of  this  is  as  follows.  The  maximum  range  of  a 
computer  is  240,000  yards;  the  maximum  volt- 
age level  that  the  amplifiers  are  capable  of 
handling  is  12  volts.  The  scale  factor  is  then 
equal  to: 


scale  factor 


scale  factor 


scale  factor  = 


analog  units 

physical  units  (equation units) 
12  volts 


240,000  yards 

1  volt 
20,000  yards 


This  scale  factor  states  that  1  volt  represents 
20,000  yards. 


If  the  scale  factor  and  the  analog  units  are 
known,  the  physical  units  (equation  units)  may 
be  found  as  follows:  (assume  an  analog  voltage 
of  3  volts). 


physical  units  (equation  units)  =  ^."^^Qg  ""^ts 
physical  units  =  3  volts  -4 


scale  factor 

1  volt 
'20,000  yards 

physical  units  =  3  volts  x  ^M^J3lM 

=  60,000  yards 

If  the  scale  factor  and  the  physical  units  are 
known,  the  analog  units  may  be  found  as  follows: 

analog  units  =  physical  units  x  scule  factor 

analog  units  =  60,000  yards  x  i^^'^^^  

^  20,000  yards 

analog  units  =3x1  volt  =  3  volts 

Any  change  in  analog  units  wihtout  a  corre- 
sponding change  in  equation  units  will  result  in 
a  change  in  scale  factor.  To  illustrate  this, 
consider  the  following  example: 

A  10- volt  positive  d-c  signal  is  selected  to 
represent  a  range  of  1,000  yards. 


scale  factor  = 


+10  volts 
1,000  yards 

0,01  volt  per  yard 
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If  the  10-volt  sio^al  is  fed  through  a  d-c  ampli- 
fier having  a  voltage  gain  of  10,  the  analog;  unit 
is  now  equal  to  100  volts.  The  scale  factor  is: 

,    .    .  +100  volts 

scale  factor  ^  ^^qOO  yardi 

=  0.1  volt  per  yard 

Thus,  the  scale  factor  was  changed  by  the  action 
of  the  amplifier. 

When  the  multiplier  is  less  than  one,  simple 
networks  of  resistance,  capacitance,  or  induc- 
tance may  be  used.  Wiien  the  constant  of  mul- 
tiplication is  greater  than  one,  amplifiers  whose 
^ain  has  been  accurately  calibrated  may  be 
used. 

Change  of  Voltage  Level 

Computers,  such  as  those  utilizing  addition 
and  subtraction,  must  frequently  change  or  shift 
the  voltage  level  or  reference  to  that  level  usa- 
ble by  subsequent  components  or  units.  A  pos- 
sible example  of  a  shift  in  voltage  level  is  found 
in  direct-coupled  amplifiers  where  the  equip- 
ment is  limited  by  the  output  of  the  d-c  supply 
for  the  amplifier. 

Change  of  Impedance 

A  change  in  output  impedance  may  be  re- 
quired to  match  the  various  sections  of  a  com- 
puter. This  may  be  accomplished  by  the  use  of 
networks,  and  in  some  cases  the  use  of  cathode 
followers  or  other  amplifiers  employing  feed- 
back. 

COMPONENTS  OF 
ANALOG  COMPUTERS 

The  means  of  performing  mathematical  op- 
erations such  as  summation,  multiplication,  di- 
vision, differentiation,  integration,  vector  reso- 
luation,  coordinate  conversion,  and  special 
function  generation  are  included  in  most  analog 
computers  and  are  explained  later  in  this 
chapter.  General  purpose  commercial  analog 
computers  usually  have  specific  functional  units 
assigned  to  perform  certain  mathematical  op- 
erations. For  example,  they  may  contain  a 
bank  of  ten  summation  amplifiers  and  ten  inte- 
gration amplifiers.  Complete  solutions  are  ob- 
tained by  interconnecting  the  appropriate  units 
by  means  of  cables. 


Special  purpose  analog  computers,  such  as 
flight  trainers,  generally  contain  apparatus 
^ouped  in  sections  according  to  equations  to  be 
solved  rather  than  in  banks  of  similar  circuits. 
Thus,  one  chassis  might  be  concerned  with  angle 
of  attack,  another  with  heading,  anvi  a  third  with 
altitude.  Interconnections  betweeii  ^.he  various 
chassis  are  used  to  cause'  the  trainer  as  a 
whole  to  react  realistically  tothe  flight  environ- 
ment and  the  control  movements  made  by  the 
pilot.  Analog  computers  are  usually  comprised 
of  the  following  functional  units: 

1.  Linear  computing  elements  which  per- 
form summation  (addition  and  subtraction), 
phase  inversion,  multiplication,  and  division, 
and  are  often  completely  electronic. 

2.  Nonlinear  computing  elements  which  per- 
form mathematical  operations  involving  one 
variable  as  a  nonlinear  function  of  another. 
Servomechanisms  are  used  to  carry  out  such 
processes  as  logarithmic  solutions  and  special 
function  generation. 

3.  Scale  factor  resistors  which  make  analog 
units  proportional  to  equation  units,  and  also 
set  in  coefficients  of  equation  terms. 

4.  Power  supplies  which  furnish  voltages 
needed  by  the  electronic  components. 

Single-purpose  analog  computers  produce 
answers  on  visual-display  indicators  and  simu- 
late natural  reaction  forces;  for  example,  read- 
ings on  turn-and-bank  indicators  and  reactions 
to  the  aircraft's  control  stick. 

A  TYPICAL  ANALOG  COMPUTER 

This  chapter  describes  a  few  of  the  many 
methods  of  automatically  carrying  out  computa- 
tions which  are  Involved  in  simulating  real  sit- 
uations. However,  before  attempting  to  under- 
stand computer  operation,  the  reader  must  know 
the  answers  to  such  questions  as: 

1.  What  is  its  purpose? 

2.  What  equations  does  it  solve? 

3.  In  what  form  are  the  solutions  presented? 
What  computational  techniques  are  used  and 

how  they  are  applied  can  then  be  determined. 

Figure  9-2  illustrates  the  relationship  be- 
tween an  actual  physical  situation  and  its  elec- 
tromechanical analog.  The  physical  situation  is 
that  of  an  aircraft  in  flight.  The  electrome- 
chanical analog  in  this  instance  is  a  group  of 
servomechanism  computers  which  solve  the 
equations  of  flight.  In  the  simulator,  motions  of 
the  pilot  which  ordinarily  control  the  aircraft 
are  used  to  control  variables  in  the  equations  of 
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Figure  9-2. —Functional  diagram  of  a  typical  analog  computer. 
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flight.  The  solutions  to  these  equations  are  in 
the  form  of  instrument  panel  indications  and 
stick  and  rudder  reactions  to  which  the  pilot 
responds.  For  example,  if  the  aircraft  Is  flying 


straight  and  level  and  the  pilot  wishes  to  turn  to 
the  right,  he  moves  the  stick  to  the  right.  The 
movement  of  the  stick  is  transmitted  electri- 
cally to  computers  where  it  affects  the  flight 
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equations  related  to  lateral  performance.  As  a 
result,  the  turn  needle  is  deflected,  the  pilot 
feels  the  controls  respond  to  the  forces  gener- 
ated by  tlie  turn,  and  alters  his  movement  of 
the  controls  accordingly.  Analog  computers 
solve  the  equations  for  the  following: 

1.  Rate  of  turn. 

2.  True  airspeed. 

3.  Groundspeed. 

4.  Track. 

Since  one  of  the  purposes  of  the  synthetic 
flight  trainer  is  to  solve  for  track  and  ground- 
speed,  these  solutions  are  fed  to  a  plotter  which 
makes  a  record  of  the  flight.  The  simplified 
functional  diagram  (fig.  9-2)  shows  the  inputs  of 
lift,  thrust,  dra^,  oontrifugal  force,  and  gravity 
which  are  combined,  and  modified  by  wind,  to 
give  an  output  of  groundspeed. 


COMPUTER  SERVOMECHANISMS 

Servomechanisms  play  an  important  part  in 
the  functioning  of  an  electromechanical  analog 
computer.  In  such  a  computer,  a  servomecha- 
nism  output  in  the  form  of  a  voltage  or  shaft  po- 
sition will  esult  from  input  signals  introduced 
at  some  remote  location.  The  output  reflects 
the  input  accurately,  because  feedback  makes  its 
result  independent  of  such  factors  as  load 
change  and  line  voltage  variation.  Servomech- 
anisms are  power  amplifying  devices  as  well  as 
remote  control  systems.  They  are  used  exten- 
sively in  computers  to  convert  mechanical  vari- 
ables to  electrical  variables,  or  vice  versa. 

The  principle  on  which  servomechanisms 
operate  is  described  in  TD  3  &  2  and  Basic 


Electricity,  NavPers  10086-B.  The  tuo  basic 
types  of  servomechanisms  are  position  servos, 
which  produce  an  output  position  corresponding 
to  an  input  signal;  and  velocity  servos,  which 
produce  an  output  speed  proportional  to  an  input 
signal. 

Power  for  servos  may  be  electromechanical, 
pneumatic,  or  hydraulic.  Electromechanical 
servos  are  almost  universally  employed  in  ana- 
log computers  because  of  their  characteristics 
of  flexibility,  accuracy,  and  speed.  In  cases 
Where  given  loads  require  considerable  power, 
pneumatic  or  hydraulic  systems  may  be  used. 

ELEMENTS  OF  SERVOMECHANISM 

The  basic  elements  of  a  typical  position 
servosystem  are  the  error  detector,  controller, 
motor,  and  followup  loop  (sometimes  called 
feedback  loop).  (See  fig.  9-30  Input  and  follow- 
up  signals  are  subtracted  in  the  error  detector, 
and  transducers  are  used  to  insure  that  all  the 
signals  are  in  compatible  forms.  Any  error 
Signal  is  amplified  by  the  controller  and  pro- 
duces torque  in  the  motor.  The  motor  output 
drives  the  load. 

Input 

The  input  may  be  in  any  one  of  many  varied 
forms— motion,  pressure,  temperature,  etc;  but 
the  command  signal  to  the  controller  must  be  in 
a  form  suited  to  the  capabilities  of  the  con- 
troller. In  computer  servomechanisms  the  in- 
put information  is  usually  in  the  form  of  a  volt- 
age, shaft  position,  or  velocity.  The  error  signal 
to  an  electronic  controller  must  be  a  voltage. 


INPUT 


TRANSDUCER 


ERROR  DETECTOR 


LOAD 
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Figure  9-3.— Block  diagram  of  basic  servomechanism  elements. 
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The  followup  may  be  a  voltage  or  a  mechanical 
quantity.  Units  such  as  potentiometers,  syn- 
chros, and  strain  gages  are  used  to  convert  data 
from  one  form  t  o  another,  and  are  called  trans- 
ducers. In  some  instances  a  second  transducer 
may  be  needed  in  the  followup  loop  to  convert 
the  outpui  into  the  same  form  as  the  command 
signal,  so  that  subtraction  may  be  made  to 
form  the  error  signal. 

Transducers 

Wherr-  the  >npiit  or  output  Has  limited  mo- 
uuii,  potentiometers  are  generally  used.  (See 
fig.  9-4.)  In  single-turn  potentiometers  the 
shaft  motion  may  be  350"*  or  less.  They  may  be 
used  with  either  a.c.  or  d.c.  Potentiometers 
may  also  be  used  to  generate  nonlinear  func- 
tions. Potentiometers  are  subject  to  limited 
resolution  because  there  is  a  voltage  drop  be- 
tween the  adjacent  turns  of  the  wire.  There  is 
also  wear  of  wiper  and  resistance  wire. 

Synchro  transmitters  can  also  be  used  to 
transform  shaft  motion  into  electrical  -signals 
with  unlimited  resolution  and  rotation.  They 
may  be  employed  in  two- speed  combinations  to 
develop  extremely  high  angular  accuracy.  Dif- 
ferentials and  control  transformers,  which  are 
modifications  of  synchros,  are  widely  u5ed. 
The  servomotor  drives  the  control  transformer 
rotor  until  the  rotor  voltage  is  canceled,  at 


which  time  its  position  corresponds  to  the  posi- 
tion of  the  rotor  of  a  remote  synchro  transmit- 
ter. Therefore,  the  pervo  output  follows  the 
input  motion  of  the  transmitter.  In  this  case, 
the  control  transformer  acts  as  an  error  de- 
tector as  \^'ell  as  a  transducer.  (See  fig.  9-5J 

Error  Detectors 

The  error  detector  or  di"""-:--  : ;  .,ub- 
tractinr  .  .  :u      ^  parallti  resistor  sum- 

malion  ntriwork  (fig.  9-4),  or  a  control  trans- 
former, which  produces  an  error  signal  voltage 
equal  to  the  difference  between  the  command 
and  the  followup  signals:  e  =  V^n  -  V  (follow- 
up).  As  the  error  approaches  zero,  the  value  of 
approaches  that  of  V^^t'  However,  until 
the  error  is  nulled,  the  amplified  error  signal 
is  sufficient  to  develop  a  torque  to  run  the 
motor* 

Controller 

The  servo  controller  amplifies  the  error 
signal  to  produce  sufficient  power  to  drive  the 
motor.  The  power  output  is  adequate  to  meet 
maximum  load  requirements  of  the  motor.  The 
e:ain  of  tho  controller  is  high  enough  so  that 
small  error  voltages  will  affect  the  output  to 
give  good  positional  (static)  accuracy.  Too  high 
a  gain  will  produce  instability. 
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I-igure  9-4.-Typical  servosystem  utilizing  potentiometers  as  input  and  followup  units. 
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Figure  9-5*— Control  transformer  in  a  servomechanism. 
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The  design  of  the  amplifier  circuit  of  the 
controller  depends  upon  whether  the  error  is 
d.c.  or  a.c,  and  upon  what  type  of  motor  is 
used.  Usually  a-c  amplifiers  are  used  because 
of  their  greater  simplicity  and  stability.  High 
gain  is  easily  achieved,  and  there  is  no  d-c 
drift  problem. 

Modulators  and  phase  detectors  are  neces- 
sary to  convert  signals  from  d.c.  to  a.c.  and 
back  to  d.c. 

When  d.c.  is  corkverted  to  a.c,  both  polarity 
and  magnitude  of  the  d-c  signal  must  be  con- 
tained in  the  resulting  a.c.  Modulator  circuits 
that  convert  d.c.  to  a.c.  contain  switching  type 
elements  such  as  diodes,  crystal  or  metallic 
rectifiers,  clamping  circuits,  and  mechanical 
contactors.  The  switching  elements  are  oper- 
ated at  a  carrier  frequency  and  the  resulting 
a.c#  is  a  series  of  pulsating  voltages  in  which 
amplitudes  equal  the  d-c  error  voltage. 

In  d-c  analog  computers  a  phase  detector  is 
required  to  convert  an  alternating  error  voltage 
to  a  direct  voltage.  The  amplitude  and  polarity 
of  the  d-c  voltage  must  correspond  to  the  po- 
larity of  the  error  signal.  A  simple  full-wave 
rectifier  circuit  produces  a  d-c  voltage  irre- 
spective of  the  half-cycle  polarity,  but  the 
phase  detector  switches  to  produce  the  proper 
polarity.  Phase  detectors  operate  on  the  prin- 
ciple of  adding  the  error  signal  to,  and  subtrac- 
ting it  from,  a  reference  voltage  and  then  recti- 
fying the  resulting  a.c. 

When  using  a-c  analog  computers  a  phase 
detector  is  employed  when  it  is  desired  to  com- 
pare an  input  voltage  phase  with  a  reference 


phase.  This  is  normally  done  to  switch  the  in- 
puts feeding  a  certain  servosystem. 

Motors 

An  electric  motor  usually  supplies  the  out- 
put. If  the  output  should  be  translatory  (ctraig:ht- 
line  motion)  instead  of  rotary,  solenoids  or  other 
devices  are  used.  Servomotors  have  a  linear 
torque/rpm  characteristic  over  a  great  range  of 
voltages  so  that  the  output  speed  is  proportional 
to  the  error.  For  good  acceleration  character- 
istics, the  ratio  of  motor  torque  to  rotor  inertia 
is  high. 

The  2-phase  induction  motor  is  the  most 
widely  used  a-c  servomotor.  The  reference- 
phase  winding  is  excited  by  the  fixed  line  volt- 
age. The  control-phase  winding  is  excited  by 
the  error  voltage  from  the  controller,  and  is  90'' 
(or  270^  out  of  phase  with  the  reference  volt- 
age. The  magnitude  of  the  amplified  error  volt- 
age determines  the  motor  torque;  and  the  phase 
angle,  with  respect  to  the  reference  line  volt- 
age, determines  the  direction  of  rotation. 

The  d-c  servomotor  most  frequently  em- 
ployed is  the  shunt  motor  which  is  controlled 
by  varying  the  armature  current.  Current  is 
controlled  by  vacuum  tubes  or  thyratrons  in  the 
controller.  In  some  small  motors  the  field  is  a 
permanent  magnet. 

Friction  or  magnetic  fluid  clutches  located 
between  continuously  running  motors  and  the 
load  are  sometimes  used  with  servomotors  and 
are  actuated  by  the  controller.  Current  to 
clutch  coils  can  produce  any  desired  amount  of 
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couplinR  so  that  the  output  motion  follows  the 
input  wf:  n  required  smoothness  sjid  accu- 
racy, A  Qj^ia.^ed  description  of  motors  is  con- 
tained in  Basic  Electricity. 

Output 

The  output  is  the  controlled  quantity  ^^hich 
is  proportional  to  the  input  quantity.  In  a  posi- 
tion servo,  the  output  is  the  angular  displace- 
ment of  a  shaft  geared  to  the  motor  shaft.  This 
mechanical  output  may  position  a  potentiometer 
wiper  or  a  synchro  control  transformer  to  pro- 
duce an  electrical  output.  In  a  velocity  servo, 
the  output  is  a  shaft  speed. 

Load 

The  load  includes  all  factors  which  the  servo- 
motor must  overcome^  These  factors  include 
gear  train  and  bearing  friction,  inertia,  and 
friction  of  any  components  driven  by  the  motor. 
A  typical  position  servo  using  a  2-phase  motor 
and  potentiometers  as  transducers  is  shown  in 
figure  9-4. 

STABIUTY  AND  ACCURACY 
OF  SERVOS 

In  position  servo  operation,  a  change  in  the 
input  causes  the  output  motor  to  drive  the  fol- 
lowup  transducer  in  a  direction  determined  by 
the  polarity  (or  phase)  of  the  error  signal  to 
cancel  or  null  the  input  change.  If  the  input 
signal  is  larger  than  the  followup,  the  output 
moves  in  the  direction  to  increase  followup. 
When  the  error  is  reduced  to  zero,  the  control- 
ler output  drops  and  does  not  drive  the  motor. 
However,  inertia  of  moving  parts  causes  the 
motor  shaft  to  continue  rotating  even  when  no 
voltage  is  supplied  to  the  motor.  As  the  output 
goes  beyond  the  position  which  would  cancel  the 
input,  the  followup  voltage  becomes  larger  than 
the  input  voltage  and  the  error  changes  polarity. 
The  motor  is  braked  by  the  reverse  signal.  If 
the  error  voltage  caused  by  followup  again 
u'riyps  the  motor  beyond  the  null,  the  process 
repeats  and  the  system  oscillate^  or  hunts. 
However,  the  error  signals  must^  develop  a 
motor  torque  sufficient  to  overcome  frictional 
loads;  and  if  the  overshoot  is  not  significant, 
the  error  may  not  be  large  enough  to  drive  the 
output  further.  The  range  of  the  error  voltage 
variation  which  does  not  overcome  frictional 
loads  is  called  the  dead  zone.  If  friction  loads 


are  high  or  the  servo  gain  lov.%  the  system  m.iy 
come  to  rest  ulthin  the  dead  zone  without  hunt- 
ing. 

In  most  instances,  some  extern:il  damping 
factor  must  be  added  to  reduce  inertia  effect.^, 
A  servo  is  said  to  be  underdamped  if  it  over- 
shoots the  correct  position  and  has  no  sustained 
oscillation.  If  the  servo  is  overdamped,  or 
loaded  excessively  for  its  gain,  the  null  is 
reached  without  hunting,  but  dynamic  accuracy 
staffers  since  the  output  does  not  respond  in- 
stantaneously and  is  slow  in  reaching  the  null 
position.  (The  servo  is  said  to  have  velocity 
and  acceleration  lag,)  The  servo  is  critically 
damped  if  the  output  follows  the  input  without 
delay  and  does  not  overshoot  the  null  when  it  is 
first  reached. 

To  avoid  hunting  conditions,  the  servo  must 
be  damped,  or  some  means  of  anticipating  the 
null  must  be  provided  so  that  the  motor  can  be 
braked  before  the  desired  output  position  is 
reached.  The  latter  method  is  better  in  that 
gain  and  acceleration  capabilities  are  not  sacri- 
ficed. 

A  servo  generator  driven  by  the  servo  output 
pr  xfeoes  a  voltage  proportional  to  rotor  speed 
which  may  be  used  for  damping.  If  this  voltage 
is  fed  into  the  controller  with  a  polarity  oppo- 
site to  the  error  voltage,  it  creates  an  apparent 
null  advanced  beyond  the  actual  null.  Wher  *he 
motor  slows  down,  the  generator  voltage  de- 
creases and  becomes  zero  when  the  motor  stops. 

Because  the  generator  voltage  is  fed  back, 
the  error  signal  required  to  maintain  a  given 
servomotor  velocity  must  be  larger  than  would 
be  necessary  without  stabilization.  This  type  of 
stabilization  therefore  causes  a  large  velocity 
lag  error.  Servo  generator  stabilization,  how- 
ever, has  the  advantages  of  being  simple  to  ad- 
just; it  is  relatively  independent  of  backlash  in 
the  gear  train;  and  it  has  no  effect  on  the  static 
gain  of  the  controller. 

A  velocity  servo  produces  a  motor  velocity 
corresponding  to  an  input  voltage.  The  total 
number  of  revolutions  made  by  the  motor  shaft 
is  the  time  integral  of  the  input  voltage.  An 
ideal  2-phase  induction  servomotor  would  run 
at  the  same  speed  as  the  rotating  flux  regard- 
less of  the  applied  voltage  if  power  loss  and 
friction  were  zero.  The  torque  necessary  to 
overcome  these  losses  is  developed  as  the  rotor 
slows  dov/n:  but  as  loads  also  require  torque,  in 
practice,  the  actual  speed  is  proportional  to  the 
torque  developed,  mirros  load  torque.  The  motor 
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speed,  therefore,  is  a  function  of  both  c^pplied 
voltage  and  load. 

Velocity  servos  must  compensate  for  speed 
changes  due  to  varying  loads.  In  many  cases 
the  velocity  servo  employs  a  servo  generator 
to  produc  a  feedback  voltage  which  is  propor- 
tional to  the  speed  at  which  the  generator  is 
driven.  The  voltage  from  the  controller  to  the 
motor  is  a  function  of  the  difference  between 
the  input  quantity  and  the  velocity  of  the  output 
Shaft.  The  tendency  of  the  motor  speed  to  de- 
crease with  load  is  overcome  by  the  feedback 
signal  produced  by  the  servo  generator.  If  the 
feedback  signal  is  less  than  the  input,  the  re- 
sulting error  voltage  will  increase  the  motor 
speed  until  the  increasing  feedback  cancels  the 
input,  thereby  holding  the  motor  speed  propor- 
tional to  the  input.  When  a  load  torque  is  ap- 
plied to  the  output  shaft,  its  velocity  decreases; 
but  this,  in  turn,  causes  an  error  signal  which 
produces  more  controller  output  to  supply  the 
torque  demand.  With  a  high  controller  gain, 
full  motor  torque  can  be  developed  with  only  a 
slight  velocity  error. 

POWER  SERVOS 

The  instrument  servomechanisms  employed 
in  computers  are  seldom  required  to  develop 
large  power  outputs,  since  in  most  cases  they 
drive  small  loads  such  as  low-mass  gear  trains. 


synchros,  and  potentiometers.  On  the  other 
hand,  the  servomechanisms  which  drive  radar 
antennas,  direct  antiaircraft  s:uns,  steer  ships, 
and  control  guided  missiles  must  produce  lar2:e 
amounts  of  power.  For  these  applications, 
pneumatic,  hydraulic,  and  specialized  electrical 
servos  are  used.  The  hea\'y  equipment  must  be 
driven  at  varying  speeds,  it  must  be  capable  of 
positioning  the  load  member  in  both  the  forward 
and  reverse  directions,  and  it  is  usually  neces- 
sary that  it  be  operated  by  remote  control.  The 
basic  elements  of  powder  servomechanisms  are 
identical  in  principle  with  corresponding  ele- 
ments of  electromechanical  instrument  servos. 
In  heavy-duty  applications,  however,  the  final 
stages,  or  servomotors,  are  characterized  by 
large  output-power  capabilities;  and  in  most 
cases,  they  require  greater  amounts  of  control 
power  than  instrument  servos. 

Figure  9-6  shows  a  pneumatic  servo  which 
is  similar  to  the  Servomechanisra  Demonstrator 
Device  3K41A  discussed  in  TD  3  &  2.  The  op- 
eration of  the  system  is  governed  by  a  regulator 
valve,  which  controls  the  flow  of  air  under  high 
pressure  to  the  piston.  The  feedback  data  and 
the  input  command  signals  are  applied  in  the 
form  of  shaft  displacements,  which  are  applied 
to  a  mechanical  differential.  The  latter  element 
combines  the  applied  displacements  and  pro- 
duces an  error  signal  for  controlling  the  action 
of  the  system.  In  pneumatic  servos  (such  as 
those  employed  in  some  guided  missiles),  the 
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Figure  9-6.— Pneumatic  servomechanism. 
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exhaust  can  be  released  to  the  atmosphere  after 
passing  through  the  system  only  once. 

A  high-power  servomotor  operating  on  elec- 
trical principles  is  illustrated  in  figure  9-7. 
The  servomotor  proper  consists  of  a  combina- 
tion of  a  d-c  generator  and  a  d-c  motor.  The 
generator  which  is  of  special  construction,  is 
called  an  amplidyne.  It  is  driven  by  a  heavy- 
duty  a-c  motor  and  provides  direct  energy  to 
the  final  d-c  motor  which  controls  the  position 
of  the  final  load  member.  The  amplidyne  gives 
a  high  output  vnih  less  control  power  than  the 
conventional  d-c  generator.  It  contains  a  short- 
circuit  loop  in  the  armature  circuit  in  addition 
to  the  brushes  from  which  the  output  current  is 
taken.  Very  little  control  current  is  required 
to  produce  high  current  in  the  short  circuit;  as 
a  result,  this  arrangement  is  equivalent  to  one 
stage  of  amplification.  The  large  flux  set  up  by 
the  short-circuit  current  induces  sufficient 
voltage  to  drive  an  equally  large  current  through 
the  external  load,  thereby  providing  effectively 
a  second  stage  of  amplification. 

MATHEMATICAL  OPERATIONS  WITH 
COMPUTERS 

A  computer  is  generally  capable  of  perform- 
ing numerous  types  of  mathematical  operations. 


This  includes  the  linear  type  such  as  addition 
and  subtraction,  and  also  nonlinear  processes 
such  as  deriving  powers  and  roots.  This  section 
of  the  chapter  reviews  the  circuitry  and  mech- 
anisms used  in  performing:  these  operations. 
The  theory  of  operation  of  each  is  also  dis- 
cussed. 

It  should  be  remembered  that  the  major  ob- 
jective of  the  analog  computer  as  used  in  train- 
ing devices  is  the  computation  of  variable  fac- 
tors, such  as  velocities,  angles,  and  rates,  and 
their  interrelation  to  each  other  in  the  overall 
picture.  In  a  typical  process— squaring,  for 
example— the  computer  may  be  dealing  with  a 
formula  for  the  distance  traveled  by  a  falling 
body: 


d  -        +  V  t 
2  o 

where  the  t  factor  (time)  is  squared.  The 
computer  might  very  well  represent  time  as  a 
voltage  which,  when  processed  through  a  squar- 
ing circuit,  produces  a  result  which  is  propor- 
tional to  t^.  The  proportional  answer  can  be 
converted  to  a  true  answer  through  the  use  of  a 
scale  factor. 
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Figure  9-7.-Simpllfied  diagram  of  an  amplidyne  servo. 
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Figure  9-32.— Tangent  cam. 


The  scotch  yoke  mechanism  is  a  mechanical 
device  used  to  produce  motions  proportional  to 
the  sine  or  cosine  of  the  input  angles.  (See 
fig.  33.)  As  the  crank  rotates,  the  slide  is  dis- 
placed vertically  within  the  channel  ot  the  out- 
put shaft.  As  the  output  shaft  moves  from  side 
to  side,  its  linear  horizontal  displacement  is 
proportional  to  the  sine  of  6^.  Parts  must  be 
held  to  extremely  close  tolerances  to  avoid  in- 
accuracies caused  by  clearance  between  the 
slide  and  channel. 

NONLINEAR  FUNCTIONS 
Logarithmic-Response  Networks 

In  some  computing  operations,  it  is  more 
feasible  to  work  with  signals  that  are  propor- 
tional to  the  logarithms  of  the  significant  factors 
rather  than  with  signals  which  vary  in  direct 
proportion  with  the  significant  factors.  This  Is 
especially  true  when  the  factors  in  question  are 
large  -in  amplitude.  In  this  case  logarithmic 
networks  are  employed  in  which  the  output  is 
an  approximate  logarithmic  function  of  the  ap- 
plied input.  An  example  is  shown  in  figure  9-34. 
As  indicated  by  the  response  curve,  the  input 
is  a  current;  the  output  is  a  voltage.  The  slope 


of  the  response  curve  becomes  increasingly  flat 
as  the  input  current  increases,  thereby  pro- 
viding the  essential  characteristic  of  logarth- 
mic  response. 

When  the  input  is  applied  (fig.  9-34),  cur- 
rent flows  through  Rl,  producing  an  output 
voltage  proportional  to  the  current  (E  =  IR). 
As  the  current  increases,  the  voltage  drop 
across  Rl  also  increases  until  it  becomes  great 
enough  to  bring  CRl  (a  crystal  diode)  into  con- 
duction. In  this  condition,  R3  is  effectively 
placed  in  parallel  with  Rl  because  of  the  low  in- 
ternal resistance  of  CRl  when  in  the  conducting 
state.  The  effect  is  to  lower  the  total  resistance 
and  to  produce  less  voltage  drop  across  the  out- 
put resistor  for  a  given  increase  in  input  cur- 
rent. (This  accounts  for  the  bend  in  the  response 
curve  at  point  a.)  The  slope  of  the  curve  is  pro- 
gressively reduced  as  additional  rectifiers  come 
into  conduction.  It  should  be  noted  that  by  in- 
creasing the  number  of  rectifiers,  a  more  per- 
fect logarithmic  curve  is  obtained. 

Nonlinear  Circuit  Elements 

Often  the  relationship  between  two  variables 
cannot  be  expressed  by  any  of  the  mathematical 
operations  described  in  the  preceding  sections. 
In  these  cases,  circuit  elements  of  special  de- 
sign are  employed  to  produce  the  desired  out- 
put. These  elements  include  cams,  noncircular 
gears,  and  functional  potentiometers.  When  it 
is  necessary  that  the  output  vary  with  two  in- 
puts, three-dimensional  cams  are  often  used  to 
derive  the  required  output.  In  addition  to  the 
nonelectronic  elements  mentioned  above,  there 
are  various  electronic  devices  designed  for 
g^enerating  nonlinear  functions.  However,  in 
electromechanical  computers  functional  poten- 
tiometers are  generally  employed. 

There  are  several  methods  of  designing 
potentiometers  with  nonlinear  outputs— by  use  of 
shaped  cavds,  spaced  windings,  tapped  windings 
with  shunti..  tapped  windings  connected  to  mul- 
tiple voltages,  and  by  use  of  cams.  These 
methods  are  based  on  three  different  basic 
approaches:  by  making  the  winding  nonlinear; 
by  adding  taps  to  a  linear  winding  and  introduc- 
ing the  nonlinear  function  externally;  and  by 
making  the  wiper  motion  nonlinear.  These 
methods  are  discussed  in  detail  in  another  sec- 
tion of  the  chapter. 
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Figure  9-33.— Scotch  yoke  mechanism. 


DIFFERENTIATION 

Differentiation  and  integration  are  mathe- 
matical operations  involving-  i^ates.  The  process 
of  determining  the  rate  of  charge  of  one  variable 
with  respect  to  another  is  called  differentiation; 
the  process  of  detern:7.ining  the  sum  of  many 
minute  quantities  is  referred  to  as  integration 
(generally  interpreted  broadly  as  finding  the 
area  under  a  curve). 

Electronic  Differentiation 

The  rate  at  which  an  input  voltage  is  chang- 
ing can  be  obtained  from  a  simple  series -con- 
nected resistor  and  capacitor  combination.  A 
means  of  differentiation  superior  to  the  com- 
mon RC  circuit  is  shown  in  figure  9-35.  The 
circuit  shomi  is  a  feedback-amplifiex*  differen- 
tiator which  attains  its  superiority  by  deriving 
an  output  voltage  from  the  input  in  a  shorter 


time  period  and  with  greater  accuracy.  (Prior 
to  an  explanation  of  this  circuit,  the  reader  is 
requested  to  review  the  principles  of  feedback 
amplifiers  as  discussed  in  Basic  Electronics.) 

In  this  particular  application  (fig.  9-35),  the 
following  conditions  are  established: 

1.  The  amplifier  is  biased  to  operate  near 
the  center  of  its  linear  range  and  draw  no 
grid  current  in  any  part  of  the  operating  cycle. 

2.  The  grid  voltage  is  near  ground  potential 
and  varies  only  slightly  with  input  voltage  due 
to  feedback  action. 

3.  With  the  grid  voltage  held  almost  constant, 
any  change  in  plate  voltage  due  to  input  variation 
appears  across  both  the  plate  load  and  the  feed- 
back' resistor  and  causes  a  corresponding  change 
in  current  through  both. 

Since  almost  identifical  waveforms  appear 
across  both  resistors  (fig.  9-35),  the  output 
voltage  can  be  conveniently  expressed  in  terms 
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Figure  9-34.— Typical  logarithmic  output  network. 
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of  the  feedback  resistance  and  the  change  in 
current  through  it.  Thus: 

Eq  =  -  Ai  Rft)  (The  negative  sign  indicates 
a  polarity  reversal.) 

Consider  the  action  of  the  circuit  with  a 
constantly  changing  input  applied.  For  sim- 
plicity, a  back-to-back  sawtooth,  starting  down- 
ward from  its  apex,  is  used.  As  the  m^:  dive 
going  signal  starts  downward,  electrons  from 
the  grid  side  of  01  (fig.  9-35)  start  to  flow 
through  Rf]3  causing  a  drop  in  the  grid  voltage. 
This  action  reduces  the  plate  current,  thereby 
increasing  plate  voltage.  A  portion  of  the  latter 
is  fed  back  to  the  grid,  c  lusing  it  to  rise.  But, 
since  the  feedback  is  only  a  small  portion  of  the 
plate  signal,  the  grid  does  not  rega:  '*s  initial 
value.  The  grid  and  plate  reach  a stat  equili- 
brium almost  instantaneously  and  renia*..-  so  \s 
long  as  the  current  through  Rfjr)  i3  constant,  or 
for  the  duration  of  the  linear  downward  slope  of 
the  input. 

Wher  the  input  direction  is  reversed,  the 
plate  voltage  decreases  due  to  the  attempt  of 
th3  gTid  voltage  to  rise.  The  feedback  is  then 
opposite  to  its  previous  polarity  and  tends  to 
hold  the  grid  again  at  its  new  voltage.  As  long 
as  the  linear  rise  continues j  the  decreased 
plate  voltage  remains  constant  as  does  the  in- 


creased grjd  voltage.  The  output  waveform, 
tiken  off  either  the  plate  load  or  the  feedback 
resistor,  is  consequently  a  square  wave. 

Mechanical  Differentiation 

The  derivative  of  a  shaft  rotation  can  be 
obtained  by  the  mechanical  ball -disk  differ- 
entiator illustrated  in  figure  9-36.  The  device 
differentiates  the  quantity  in  respect  to 
(time)  and  produces  an  output  proportional  to 
the  rate  of  rotation. 

Basically,  the  unit  consists  of  a  flat  rotating 
disk,  driven  by  a  constant-speed  motor;  a  ball 
and  carriage  assembly;  a  roller;  and  a  differen- 
tial gear  assembly.  In  the  illustration,  the  in- 
put (y)  feeds  the  differential  gear  which  receives 
a  simultaneous  input  from  the  roller.  The  con- 
stant-speed motor  drives  the  disk  which,  in 
turn,  drives  the  balls  which  rotate  the  roller. 
The  output  of  the  differential  gear  is  in  the  form 
of  a  shaft  rotation  which  positions  the  car- 
riage in  the  direction  necessary  to  shift  the 
position  of  the  balls  to  increase  or  decrease  the 
speed  of  the  roller  as  needed.  The  ultimate  out- 
put is  taken  from  the  carriage  and  positions  the 
shaft  to  indicate  the  rate  of  rotation  of  the  input 
shaft. 
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Figure  9-35.— Differentiating  feedback 
amplifier. 


In  practice,  the  unit  (fig.  9-36)  may  be  cali- 
brated by  injecting  zero  y  input  and  setting  the 
output  indicator  on  zero.  The  balls  should  then 
be  directly  under  the  center  of  the  rotating  disk, 
causing  the  rollar  to  remain  still  and  resulting 
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Figure  9-36.— Ball-disk  differentiator. 


in  zero  input  to  the  differential  assembly.  As  a 
y  input  is  injected,  the  differential  gear  goes 
into  action  and  imparts  motion  to  the  carriage, 
which  moves  the  balls  out  from  the  center  of 
the  disk.  The  resultant  roller  motion  is  applied 
to  the  differential  gear.  This  motion,  v/hen  com- 
bined with  the  input,  acts  as  a  feedback  which 
zeros  the  output  of  the  differential.  Conse- 
quently, the  output  shaft  stops  at  a  position  in- 
dicative of  the  rate  of  rotation  of  the  input. 

INTEGRATION 

As  previously  noted,  integration  is  the  pro- 
cess of  summing  up  an  infinite  number  of 
minute  quantities.  In  most  practical  applica- 
tions, integration  is  the  process  of  summing 
certain  quantities  in  respect  to  time.  F--:"  ex- 
ample, taking  the  integral  of  velocity  between 
certain  time  limits  results  in  the  distance 
traveled.  Thus,  in  an  automobile,  the  speedo- 
meter is  a  differentiator,  while  the  odometer  is 
an  integrator. 

The  summing  of  many  minute  quantities  is 
analogous  to  finding  the  area  under  a  curve. 
In  the  case  of  a  step  function,  the  input  wave  may 
be  considered  as  a  rectangle  having  one  side 
variable  with  time.  In  figure  9-37  (A),  this  may 
be  seen  to  be  the  solid  line,  Yl,  plotted  on  a 
graph  of  velocity  versus  time.  The  distance 
traveled  is  equal  to  the  velocity  multiplied  by  the 
time.  In  the  diagram,  this  is  shown  by  the  num- 
erical value  of  the  area  under  the  curve  (which 
in  this  case  is  a  rectangle).    The  area  of  the 
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rectangle  is  equal  to  the  height  times  the  length 
and  thus  the  area  is  proportional  to  the  dis- 
tance, which  is  the  product  of  time  and  velocity-. 
On  the  time -distance  diagram  of  the  figure,  the 
sloping  line  (XI)  shows  the  distance  traveled  a.t 
any  instant  of  time.  The  larger  the  amplitude 
of  the  step  input,  the  steeper  the  slope  of  the 
line.  This  is  shown  by  the  larger  step  input 
(Y2)  on  the  time-distance  chart. 

Electronic  Integrators 

Although  the  distance  traveled  must  continue 
to  increase  as  long  as  there  is  a  positive  value 
of  velocity,  in  electronic  integrators  when  the 
input  is  a  voltage  of  x  value,  the  circuit  com- 
ponents limit  the  maximum  value  of  the  output. 
Thus,  in  figure  9-37  (B)  where  the  input  is  V^n 
the  actual  output  (Vq)  differs  considerably  from 
the  desired  output  because  of  the  R  andC  values 
used  in  the  circuit  shown. 


An  integrator  circ\?it  utilizing  a  feedback 
amplifier  is  shown  in  figure '/^-38«  Whilebearing 
certain  similarities  to  the  differentiating  am- 
plifier, the  significant  exceptions  are  the  input 
and  feedback  components.  Note  that  in  this 
case,  the  feedback  element  is  a  capacitor  and 
the  input  is  a  lar^^e  value  resistor.  These  two 
components  (the  resistor  and  capacitor)  per- 
form the  inte^^rating  function  v.'hilethe  amplifier 
operates  to  prove  the  response  and  linearity. 
The  use  of  ,  ,arge  input  resistor  (compared  to 
the  grid-to-ground  resistance)  allows  the  grid 
to  be  maintained  at  an  almost  constant  potential 
when  an  input  signal  is  applied. 

The  output  is  based  on  the  rate  of  charge  or 
discharge  of  the  feedback  capacitor^  The  am- 
plifier functions  to  maintain  the  charge,  or  dis- 
charge, of  the  integrating  capacitor  in  the 
linear  portion  of  the  RC  curve.  The  net  effect 
is  that  the  capacitor  voltage  does  not  oppose 
the  input  voltage  and  the  capacitor  charging 
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Figure  9-38.— Integrating  amplifier. 

current  depends  directly  upon  the  input  signal 
voltage.  Waveforms  applicable  to  the  circuit 
are  shown  below  the  circuit  diagram  (fig.  9-38.). 


OPERATION  OF  A  TYPICAL  ANALOG 
COMPUTER 

As  explained  in  the  preceding  pages ,  an  analog 
computer  usually  solves  mathematical  equations 
by  emplpying  physical  inputs  such  as  voltages 
of  the  proper  magnitude  and  phase  to  represent 
the  quantities  involved.  By  adding,  subtracting, 
multiplying,  or  dividing  these  voltages,  a  re- 
sultant voltage  is  obtained  whose  m?  '^itude  and 
phase  represent  the  solution  of  tht  .tion. 
The  following  paragraphs  are  typical  b..impl< 
of  analog  computers  of  the  position  and  veloritv 
servo  types. 

POSITION  SERVO 

A  position  servo  produces  an  output  posi- 
tion (shaft  position)  corresponding  to  an  input 


signal.  An  indicated  airspeed  (Vi)  computer  of 
a  flight  *  "  *  is  a  t\TDical  example  of  a  posi- 
tion ser  ^  principles  of  position  servos 
are  basica.  ;  ^»ie  same  regardless  of  the  equip- 
ment they  are  used  in. 

An  airspeed  indicator  in  an  aircraft  measures 
the  difference  between  static  and  impact  pres- 
sure of  the  air  through  w^hich  the  aircraft  is 
moving.  The  indicated  airspeed  position  servo 
mus:  simulate  al]  conditions  present  in  the 
aircraft  and  convert  an  electrical  quantity  into 
a  mechanical  position  analogous  to  the  aircraft's 
indicated  airspeed. 

Altitude  (h)  has  a  definite  effect  on  the 
difference  between  static  and  impact  pressure. 
When  the  aircraft  flies  in  air  more  dense  than 
standard  density,  true  airspeed  is  less  than 
indicated  airspeed;  when  the  air  is  less  dense 
than  standard  density,  true  airspeed  is  greater 
than  indicated  airspeed.  The  indicated  air- 
speed position  servo  must  s^lve  an  equation 
with  true  airspeed  (impact  pressure)  asaprt*; 
input  and  modify  it  by  altitude  (static  pressure) 
to  meet  the  previous  conditions.  The  solution 
of  the  equation  causes  the  servomotor  to  position 
an  indicator  which  provides  a  visual  indica- 
tion of  indicated  airspeed. 

Indicated  Airspeed  Computer 

Indicated  airspeed  is  directly  proportional 
to  true  airspeed  and  varies  with  altitude  due 
to  change  in  air  density.  The  effect  of  pitot 
tube  icing,  which  would  cause  indicated  air- 
speed to  remain  constant  at  the  value  at  which 
icing  occurred,  is  simulated  by  switch  S9  (fig. 
9'-39).  The  effect  of  pitot  icing  occurs  instan- 
taneously and  pitot  heating  simulates  immediate 
recovery  when  switch  SI  is  turned  to  the  on 
position. 

The  primary  input  to  the  indicated  airspeed 
computer  originates  from  R21  (fig.  9-39).  The 
arm  of  R21  is  positioned  as  a  function  of  true 
velocity  (Vp).  Constant  excitation  for  Rl  is 
derived  from  transformer  Tl.  R17  is  con- 
nected in  series  with  R21.  R18,  R19,  and  R20 
are  connected  in  :  arallel  with  R21  and  is  used 
to  make  adjuf^tnients  to  compensate  for  the 
nonlinearlty  u^e  calibrated  dial  on  the  airspeed 
indicator  :-:^g:e  on  the  arm  ofR21is  directly 
proportio.  -  -  'r^^e  velocity  and  is  applied  as 
excitation  to  series  connected  H9  and  RIO. 
RlO  is  adjusted  to  proper  indicated  airspeed  at 
high  altitudes.  The  arm  of  R9  is  positioned  as 
a  function  of  altitude.  The  voltage  taken  from 
the  arm  of  R9  is  proportional  to  true  velocity 
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modified  by  altitude  and  is  indicative  of  in- 
dicated airspeed.  The  voltage  is  applied  to  the 
indicated  iiirspeed  servoamplifier.  Under  nor- 
mal conditions  (no  pitot  ice),  the  servosystem 
drives  the  indicated  airspeed  transmitter  (M2) 
and  the  foUowup  potentiometer  (Rl)  in  response 
to  the  computed  input.  The  instruments  on  the 
instructor's  console  and  pilot's  instrument  panel 
will  follow  M2  and  seek  a  position  proportional 
to  the  computec  input. 

VELOCITY  SERVO 

The  velocity  servo  performs  the  process 
of  integration  with  respect  to  time.  Speed  of 
the  servomotor  is  .lirectly  proportional  to  the 
input  voltage.  The  total  number  of  revolutions 
(or  total  angle)  through  which  the  motor  rotr^tes 
at  istant  speed  in  a  given  time  i?  equal  to 
rpm  oi  the  motor  (proporlional  to  .  e  input 
voitagv?)  multiplied  by  the  duration  of  the  time 
interval.  The  total  number  of  revolutions  by 
the  motor  during  a  definite  period  of  time  is 
proportional  to  the  summation  of  instantaneous 
voltage  inputs  multiplied  by  the  time  during 
which  these  voltages  were  applied.  It  is  evident 
that  the  servo  performs  a  continuous  summa- 
tion; resvUant  total  angular  position  is  identified 
as  the  time  integral  of  the  voltage.  If  the  voltage 
input  to  the  integrating  servo  represents  a 
velocity,  the  motor  rotation  will  sum  up  instan- 
taneous velocities  multiplied  by  instantaneous 
time  intervals  during  which  the  velocity  ex- 
isted. Therefore,  it  will  represent  total  in- 
stantaneous traveled  distance. 

If  the  phase  of  the  voltage  input  (represent- 
ing velocity)  is  reversed,  the  servomotor  will 
change  its  direction  of  rotation.  The  output  of 
the  generator,  driven  by  the  servomotor,  is 
added  in  series  with  th  o  voltage  input  to  the 
velocity  servo.  The  generator  voltage  is  pro- 
portional to  its  rpm  and  its  phase  is  opposite 
to  input  voltage,  tending  to  maintain  linear 
relationship  between  input  voltage  and  servo- 
motor rotation.  The  velocity  servo  discussed 
in  this  chapter  is  ar  altitude  computer  of  a 
flight  trainer.  The  principles  of  operation 
would  be  the  same  regardless  of  where  the  ve- 
locity servo  is  used. 

Altitude  Computer 

The  altitude  system  computes  simulated 
altitude  by  integrating  the  vertical  spor  '  com- 
ponent of  true  velocity  (Vpy)  with  respect  to 
time.  A  servomotor  whose  speed  and  direction 


of  rotation  are  proportional  to  the  amplitude 
and  phase  of  the  vertical  speed  voltap:e,  s:lves 
a  shaft  position  representative  of  the  vertical 
speed  componentc  The  servomotor  shaft  drives 
various  potentiometers  and  transmitters  which 
provide  inputs  to  other  systems  utilizing  func- 
tions of  altitude  in  their  computations.  A  switch- 
ing system  on  the  console  instrument  panel  is 
incorporated  to  enable  the  instructor  to  set  in 
the  required  altitude  at  the  beginning  of  th^ 
problem. 

Potentiometer  R15  receives  constant  excita- 
tion from  transformer  T3  (fig.  9-40).  The 
arm  of  R15  is  positioned  as  a  function  of  true 
velocity,  and  the  voltage  derived  is  propcr^  'iaaal 
to  true  velocity.  This  voltage  i  j  appbe:'^  to 
potentiometer  resolver  MR7,  the  arm  of  /  iuch 
is  positioned  as  a  function  of  flight-path  eleva- 
tion angle  (/3).  Two  outputs  are  taken  from 
MR7.  One  output,  proportional  r*^  the  horizontal 
component  of  true  velocity  ^Vp^),  is  routed 
through  transformer  T2  to  the  position  com- 
puter. 

The  second  output,  proportional  to  the  ver- 
tical component  of  true  velocity,  is  routed  to 
the  vertical  speed  variable  gain  amplifier, 
amplified  and  applied  to  resistor  R.5  Full 
voltage  developed  across  R5  is  applied  through 
contacts  of  altitude  relay  RYS  to  the  vertical 
speed  servoamplifier,  and  is  the  determinant 
factor  in  the  operation  of  the  vertical  speed 
system  when  aircraft  altitude  is  greater  than 
field  elevation.  A  tap  on  R5  allows  a  portion 
of  the  developed  voltage  to  be  applied  through 
contacts  of  the  altitude  relay  RY2  and  true 
velocity  relay  RY3  to  the  altitude  servoami.lifier 
which  drives  the  altitude  servomotor.  The  alti- 
tude servo  functions  as  a  velocity  servo,  the 
direction  of  rotation  of^  the  servomotor  being 
determined  by  the  phase  of  the  vertical  speed 
voltage,  this  voltage  is  dependent  upon  the 
position  of  the  arm  of  flightpath  elevation  angle 
resolver  MR7.  The  servomotor  drives  altitude 
teletorque  M2  and  the  altimeters  on  the  in- 
structor's console  and  the  pilot's  panel  follow 
M2.  This  allows  the  speed  of  change  of  the 
altimeters  to  be  proportional  to  the  servo- 
amplifier input  voltage. 


ANALOG  COMPUTER  COMPONENTS 

Some  of  the  general  characteristics  of  analog 
computer  components  are  summarized  in  the 
following  pages.    Although  details  peculiar  to 
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certain  manufacturers'  products  are  not  in- 
cluded, the  essential  factors  affecting  accuracy 
and  reliability  are  discussed,  since  these  are 
the  items  of  principal  interest  for  the  TD  who 
is  responsible  for  making  replacements  or  for 
ei-aluating  operational  equipment, 

GENERATORS 

A-C  Generators 

To  develop  an  ^-c  voltage  of  line  frequency 
having  an  amplitude  proper lional  to  the  velociiy 
of  a  shaft,  a  drag-cup  induction  generator 
(tachometer)  can  be  employed  (fig.  9-41).  (This 
is  the  source  of  the  generator  feedback  voltage 
used  to  stabilize  the  operation  of  the  analog 
computer  servo  discussed  earlier  in  this 
chapter.)  The  induction  generator  contains  two 
windings  which  are  physically  displaced  90^ 
from  each  other.  One  is  energized  from  the 
line,  while  the  other  acts  as  the  secondary  of 
a  transformer  whose  coupling  is  proportional 
to  speed.  Flux  from  the  primary  winding 
generates  eddy  currents  in  the  rylindrical  cup 
located  in  the  airgap.  There  is  a  time  phase 
difference  between  the  eddy  current  flux  and 
the  flux  from  the  primary  winding.  Therefore, 
when  the  cup  is  rotated  it  a  constant  velocity, 
a  space  phase  shift  the  generated  flux  re- 
sults, proportional  to  velocity.   Any  eddy  cur- 


rent flux  that  is  not  parallel  to  the  primary 
flux  induces  a  voltage  in  tlie  secondary  winding 
since  this  windine  is  physifcJly  90"^  from  the 
primary. 

D-C  Generators 

D-c  generators  used  as  -achometers  in  com- 
puters are  of  the  permanent  n:Ae:net  type  in 
which  Alnico  magnet  materials  replace  the 
field  winding.  These  generators  have  p:ood 
linearity  and  low  ripple  characteristics.  .  To 
prevent  voltage  variation  with  brush  wc-ar,  a 
hinged  type  brush  is  often  used  to  maintain  a 
fixed  brush  axis. 

TRANSDUCERS 

The  operation  of  synchros  and  differential 
synchros  is  described  in  detail  in  Basic  Elec- 
tricity. Resolvers  are  discussed  in  this  chapter 
in  the  section  on  mathematical  operations  with 
computers.  Other  basic  types  of  transducers 
are  considered  in  the  present  discussion,  which 
begins  with  inform.ation  on  variable  autotrans- 
formers. 

Variable  Autotransformers 

Variable  autotransformers  are  commonly 
substituted  for  linear  potentiometers  to  obtain 
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better  load  regulation.  Their  operation  is 
identical  with  that  of  a  U^ansformer  having  a 
large  number  of  secondary  taps;  input  power 
mu5it  only  supply  the  excitation  current  and 
output  load,  and  so  ver^;  little  power  goes  into 
heat.  The  IR  drop  in  the  secondary  'ovindings 
is  extremely  low  because  relatively  large  cop  - 
per wire  is  i^sed  for  the  windings.  This  makes 
it  possible  to  draw  considerable  power  from 
the  secondary  without  materially  reducing  its 
voltage—a  feature  useful  in  cascaded  circuits 
where  the  load  regulation  of  a  potentiometer 
materially  affects  its  accuracy.  A  carbon 'orush 
must  be  used  to  avoid  a  dead  short  between 
turns;  otherwise,  overheating  and  appreciable 
phase  shift  will  occur.  The  use  of  a  carbc^ 
brush  also  increases  the  autotran5former*s 
effectiveness.  This  is  true  because  of  the  fol- 
lowing reasons: 

1.  A  constant  contact  pressure  can  be  main- 
tained. 

2.  The  contact  area  of  the  brush  is  such 
that  it  always  contacts  3i  least  two  coil  wind- 
ings. 

POTENTIOMETERS 

Wire-wound  potentiometers  are  perhaps 
most  common  type  of  transducer,  because  of 
their  relatively  low  cost  and  freedom  from 
residual  noise.  Their  resolution  is  limited  by 
the  size  and  number  of  wire  turns  obtainable 
within  the  limits  of  angular  traveh  There  is 
also  a  practical  limit  to  the  minimum  resist- 
ance between  the  end  terminals  and  the  wiper 
at  the  maximum  rotation  position.  This  is 
known  as  end  resistance  and  generally  equals 
0,025  percent  to  OJ  percent  of  the  total  resist- 
ance, depending  on  the  type  of  potentiometer 
used. 

The  linearity  of  a  potentiometer  is  usually 
defined  in  terms  of  the  ratio  of  maximum  error 
at  any  point  to  the  total  travel  expressed  in 
voltage^  resistance,  or  degrees.  If  the  unit  is 
adjusted  so  th^.t  there  is  no  error  at  the  wind- 
ing extremities^  the  accuracy  is  defined  as 
zero-based  linearity.  When  the  potentiometer 
must  develop  a  certain  function  over  a  definite 
angle,  accuracy  may  be  defined  by  the  linearity 
over  this  angle,  with  the  unit  phased  to  produce 
no  error  at  the  starting  point.  If  the  applica- 
tion so  requires,  linearity  may  also  be  ex- 
pressed as  the  ratio  of  maximum  error  at  any 
point  to  the  voltage,  resistance,  or  degrees 
corresponding  to  that  point.     However,  this 


wntjld  -^llow  no  tolerance  near  the  zero  posi- 
tive, so  the  accuracy  more  precisely  ex- 
pressed it5  a  shaft  error  '  lus  a  percentage  of 
wiper  position. 

Although  ther  e  is  no  appreciabk'  amount  of 
residual  viatic  noise  in  a  wire-wound  potenti- 
ometer, there  may  often  be  a  dynamic  noise 
gen<?rated  by  the  wuper  contact  moving  over 
thfe  wire.  This  is  a  primary  function  of  contact 
pressure  but  is  also  dependent  M\;on  load  cur- 
rent and  impedance.  The  total  resistance  of  a 
potentiometer  usually  has  very  little  effect  on 
system  accuracy,  and  hence  is  subject  to  greater 
tolerance  limits  than  many  other  computer 
components. 

Precision  potentiometers  which  contain  a 
s^^ecial  form  of  carbon  element  that  pi  vides 
infinite  resolution  are  available.  The  element 
has  the  disadvantage,  however,  of  being  ad- 
versely affected  by  humidity  and  temperature 
changes.  These  potentiometers  should  not  be 
confused  with  ordinary,  nonprecision  units  used 
as  volume  controls  in  many  types  of  radio 
equipment. 

When  permitted  in  the  application,  the  use 
of  multiple-turn  potentiometers  or  helipots 
(fig.  9-42)  is  generally  desirable  from  the 
standpoint  of  resolution  and  accuracy  com- 
pared to  that  obtai  i  ble  in  a  single-turn  potenti  - 
ometer. For  example,  the  total  length  of  a  re- 
sistance element  may  be  at  least  eight  times 
that  of  a  single-turn  potentiometer  of  equivalent 
diameter.  However,  a  proportional  increase  in 
resolution  is  not  necessarily  obtained  wiih  the 
same  overall  resistance,  unless  a  higher  con- 
ductivity alloy  is  used.  The  effect  of  mechanical 
inaccuracy  is  greatly  reduced  in  multiple-turn 
units  if  errors  r.re  referred  to  the  same  scale 
factor  as  used  in  single-turn  potentiometers. 

Potentiometer  type  transducers  are  more 
flexible  than  the  inductive  type  in  that  nonlinear 
functions  may  be  incorporated  by  one  cf  several 
methods,  which  fall  into  four  categories: 

1.  Shaped  winding. 

2.  Variable-spuced  winding. 

3.  The  use  of  external  variables. 

4.  Nonlinear  wiper  mot?  .  . 

Shaped  Winding 

If  the  resistance  wire  is  wound  onafle.t  card 
whose  width  varies  in  proportion  to  the  deriva- 
tive of  the  function  desired  and  with  minimum 
spacing  between  adjacent  wires,  the  wiper  out- 
put will  follow  the  function  curve.  This  occurs 
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because  successive  turns  contain  different 
lengths  of  wire,  and  the  resistance  per  turn 
changes  accordingly.  Therefore,  the  voltage 
drop  varies  from  turn  to  turn,  although  the 
mechanical  spacing  is  constant  over  the  entire 
range.  The  electrical  resolution,  then,  is 
merely  a  fundi  of  card  width  variation.  Be- 
cause of  practical  limitations  in  card  width, 
there  is  a  limif  to  the  maximum  slope  of  the 
curve  which  is  to  be  reproduced.  This  can  be 
increased  by  changing  wire  £iize  at  various  points 
as  indicated  in  the  typical  card  s^own  in 
figure  9-43.  Although  the  card  width  in  this 
case  has  sharp  discontinuties,  the  resistance 
per  turn  follows  a  smooth  variation  resulting 
in  an  integrated  output  which  is  also  a  smooth 
curve. 


Variable-Spaced  Winding 

Another  method  of  obtiiining  nonlinear  func- 
tions employs  a  card  of  constant  width  and 
varied  spacing  between  turns.  Wires  are  wounJ 
very  close  together  where  the  slope  of  the 
function  is  a  maximum.  he  maximum  space 
between  individual  turns  is  limited  by  the  size 


of  the  wiper,  which  must  always  touch  the 
resistance  wire.  It,  therefore,  may  be  neces- 
sary to  change  v ire  sizes  at  regular  intervals 
in  order  to  extend  the  slope  range  of  the  func- 
tion. It  is  generally  difficult  to  attain  the  same 
rate  of  change  with  this  method  as  with  a 
shaped  card  without  a  considerable  sacrifice  in 
resolution.  However,  the  spaced  winding  method 
may  be  applied  to  multiple-turn  units,  which 
offsets  some  of  its  limitations. 

External  Variables 

A  third  method  of  obtair.:uig  a  desired  out- 
put function  employs  a  linear  winding  tapped 
at  various  points,  with  fixed  resistors  bridging 
the  taps.  Tt  is  thus  possible  to  reduce  the  ef- 
fective rt  ^stance  of  certain  sections  of  the 
winding,  to  produce  a  series  of  straight-line 
approximations  to  the  desired  output  function. 
If  a  sufficient  number  of  taps  are  used,  the 
resulting  curve  will  lie  within  the  allowable 
tolerance  band  as  shown  in  figure  9-44.  This 
method  may  be  applied  to  both  single-  and 
multiple-turn  units  and  avoids  some  of  the 
winding  complications  inherent  in  the  methods 
previously  described. 


236 


Chapie;  9-ANALOG  COMPUTERS 


Y 


TD.549 

Figure  9-43.— Shaped-card  potentiocmeter. 
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Figure  9-44,— Approximation  of  a  curve 
through  the  use  of  external  resistance^ 


A  similar  method  is  to  connect  each  fixed 
tap  of  a  linear  potentiometer  to  a  specific 
voltage*  If  the  voltages  appUec3  to  the  taps  are 
preselected  to  correspond  with  the  specific 
output  function,  the  potentiometer  wiper  output 
will  again  be  a  series  of  straight-line  approxi- 
mations to  the  desired  function,  (See  fig.  9-44,) 

Nonlinear  Wiper  Motion 

Linear  potentiometer  windings  may  be  used 
to  develop  nonlinear  functions  if  the  motion 


of  the  ^iper  is  made  to  follo'v^'  i  simiLir  fur.;- 
tion.  One  such  type  of  uindir  .  ,  ^^iploys  -.v:re 
which  acts  as  a  wiper  arm  anU  is  attach*  . 
the  Circumference  of  a  drum  forming;  a  curve 
which  corresponds  to  the  desired  output  shape 
(fig.  This  ^-iper  contacts  a  linear  re- 

si  stDXiCe  element  lying  parallel  and  adjacent  to 
the  drum  which  is  driven  by  the  input.  As  the 
di*um  rotates,  contact  is  made  between  the 
wiper  and  resistance  element  in  accordance 
vnth  the  position  of  the  contact  wire  relative 
to  angular  position  of  the  drum. 

RELAYS 

Relays  used  for  switching  functions  in  com- 
puter systems  may  have  either  a-c  or  A-c 
coils  with  contacts  of  sufficient  size  and  pres- 
sure to  handle  the  required  load  adequately. 
D-c  relays  are  generally  used  whenever  a 
suitable  power  source  is  available,  because  of 
their  greater  efficiency,  faster  action,  and 
smaller  size.  In  the  plate  circuit  of  a  vacuum 
tube^  the  coil  is  generally  wound  with  a  large 
number  of  turns  in  order  to  provide  the  best 
impedance  matching  and  sensitivity.  Relays 
which  have  critical  control  applications  are 
generally  constructed  with  a  relatively  large 
airgap  so  that  the  ratio  of  release  current  to 
operate  current  is  hi^. 

By  adding  a  permanent  magnet  in  the  magnetic 
circuit,  the  relay  will  respond  to  curren  of 
only  one  polarity.  A  differentially  polarized 
relay  employs  an  E-shap€d  circuit  with  a 
permanent  magnet  in  the  center  leg,  and  a  coil 
wound  on  each  arm,  with  the  armature  pivoted 
about  the  center.  Contacts  are  located  at  each 
end  of  the  armature,  one  being  actuated  by 
coil  current  of  one  polarity  and  the  other  by 
the  reverse  polarity  (fig.  9-46). 

GYROS 

The  principles  of  the  gyroscope  are  dis- 
cussed in  Chapter  5,  ''Instrument  Flight,"  inTD 
3  &  2.  The  gyroscopic  properties  of  stability 
and  precession  are  utilized  in  the  construction 
of  certain  aircraft  instruments,  stability  being 
utilized  in  the  directional  gyro  and  gyro  horizon, 
while  precession  is  utilized  in  the  turn  needle. 
In  these  applications,  a  mechanical  linkage  is 
employed  to  give  a  visual  indication  on  the 
pilot's  instrument  panel. 

In  computer  applications,  it  may  become 
necessary  to  measure  rates  and  position  with 
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which  the  rotor  precesses,  bearing  friction, 
and  pickoff  errors. 

Gyroscopes  operating  on  the  principle  of 
stability  may  be  called  position  g^TOs  becau.-  '' 
the  rotor  axis  maintains  a  fixed  attitude  after 
being  alined  with  some  vector  direction  from 
which  indications  of  deviations  are  desired.  In 
a  position  g^'ro,  varia.lons  ^n  wheel  speed  affect 
sensitivity  but  not  accuracy.  Friction  and  im- 
perfect balancing  of  the  rotor  also  induce  errors 
and  result  in  drift  of  the  gyro.  This  makes  it 
necessary  to  reset  the  gyro  periodically  to  re- 
establish orientation  in  the  original  direc- 
tion. 


TD.552 


Figure  9-46.— Differential  relay. 


respect  to  inertial  space.  This  can  be  ac- 
complished by  making  use  of  the  properties  of 
the  gyroscope;  but  instead  of  employing  a 
mechanical  linkagf  >^'ve  a  visual  indication, 
the  linkage  drive  reductive  or  resistive 

pickoff  to  give  a  ..ge  output.  This  output 
may  then  be  ennployed  to  drive  a  servo- 
mechanism. 

Gyros  which  operate  on  the  principle  of 
precession  are  sometimes  called  rate  gyros, 
since  the  magnitude  of  the  output  depends  upon 
the  rate  of  rotation  about  the  sensitive  axis. 
The  accuracy  of  this  type  of  gyro  is  affected 
by  variations  in  wheel  speed,  changes  which 
affect  the  characteristics  of  the  spring  against 


COUNTING  CIRCUITS 

Counting  circuits  are  defined  as  those  cir- 
cuits which  receive  input  pulses  representing 
unitj  to  be  counte-i  and  produce  output  voltages 
proportional  to  the  applied  pulse  rates.  The 
input  waveforrrs  mu?t  be  uniform  in  amplitude 
and  in  time  ci;iiation  if  accurate  counting  is  to 
result;  and  for  this  reason,  counters  are  usually 
preceded  by  shaping  and  limiting  circuits  to  in- 
sure the  required  uniformity. 

Frequent  applici^tion  of  the  counter  made 
in  frequency  dividing  circuits.  These  contain 
blocking  oscillators  or  multivibrators  as  the 
final  stages,  which  are  controlled  by  counting 
circuits  and  develop  output  waves  at  submultiple 
frequencies  of  the  input  signals. 
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